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APPROVAL TO DRILL A WELL

===aw

~:::====National Energy Board OUice nationnl de I'cnergie

Exploralory 0 Oollnoallon 'llI.
Dovelopmonl 0 Sorvlce 0

7!>'. ,ppiIc4tiM,••ubmilfld lIfld" Sid..... 82 clth, C,.,d, OJ.'ldGI. DttfirtQ R,guI.."",. lWIan .ptJtOtiOd""", Soc:tlM eJ "'/110 R,g""'''''',•• 1. rh, '"'lulU, 'I'D"'.'/ "', /h, to."",n"",,,,,
"'driI1itlQ~..rlo..

0.0. (mm)

Well Namo: ..~~ttA .F.T.l\lt. f:r J,.11\~Q .•.I.'7~~.... . . .

Oporator: ~~~qll~:r..J!.~?~!!'.t!=F.~ .P·A·.. . .. .. .. .. Drflllng Program No.: .

ConlraClor: Nnrt\..Q~~1-.4l~9..4TP....................... InloroslldonUnor: .I;:P.~~ .
Drilling Rig or Unit: 3~ .. .. . .. .. .. .. .. .. . .. .. .. .. .. Estlmatad Well Cost: ..$.:l, ~P.Q, OP.Q ~00. .. .. .. . .
Locatlon·Unlt: •• ~ Section: '" .~P....................... Grfd Aron: .~9.·. )9.'.•.. P.3.~. I?.'.
Coordlnales: Lnl.: 60.·.. 05.'.. 32.•.4H~'.................... Long.: •• 123.·. .Z2.' . .53,.6.1Z~' .

Area: •• rr....I,.~MQ •. N.1'IT•...•..••...••..•..........•. FlaldIPool: .t!o/A ...••.................................
Elovallon·KBlRT: ~~.~ •. Q (ASL) GlJSoanoor: .. '~~?"'~'"'''''''''''''''''''''' .

Approx. Spud DatI): ••ijO:"r~I~f:R .15 1999................ Esl. Days on Location: ••:lS .
Anllclpalad Total Deplh: nH......................... Targel Horfzons: •••••C;.H!i.~~IJ,..~'f:1·.S.q~ .

EVALUATION PROGRAM

Ten·molre samplo Inlervals

=

Flvo·molro samplo Inlorvals ••SURRACE. .TO. :rOUL .DEP:rn ••.....••....•........•.................................

Canned samplelnlorvels $J1)W~r:.J; .W. :J:QTt\1i .Qr:1?'J:I:I '"
Conventional corasel •••l~..1!'. ~.~~~ ..I.~. ~.~~~.~.~~~~.I.q~ ~ ..

Logs and Tesls •• JUlIL:-GR •. MAC,:,GR-:CAL•. ZDl.-:CNL-:GR:-.P.E,:,XX.ClIL••HEX .DIP.-:CBIL-:GR•. .toJRIL-:GR:-.C:I\t.; .
1 TEST IN FANTASQUE AND 2TESTS IN MATTSON

CASING AND CEMENTING PROGRAM

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••••••• to ••••••••• t ••••••••• to •

.~4~.·.~ ?~: ?? :1:-.~~ ,s.QQ ~~: ~~..'!'~ ..q~ .9.Q ;9. .'~q:'

.177...8 3.8.69 J:-.55 1.530 10. 76..m~ . .af .1.:.1: 2..F.ILL

................................................................................. ~.•.Q~..Il!~. ~.~.9.:.1.:.Q. :'.G'.'

.q; ~ " .. P: ~~ ~:-.~5 ~.~ \7 " .1.1.: ;.2.m~ ..~( .P.:,I; 9. .'~(tl
B.O.P. Equlpmenl: .21. D1P.n. CLASS. l'i. SIACK. AND. MANIFOLD. WITH. .oNE..(.1). FLOW. nIVERTER, ..ONE.. (1) .

ANNULAR. P.REVF..NTER•..THREE. (J) .RAMS • .<.l.DOUnLEGATE. AND. 1..SINGLE. GATE). .AND. DOUBLE. CHOKE .

HhNI.F.OLD.•....•.••.......•..•..•....••.........•.•.•..•....•..............................................

Othor Information: •••••••••••••••••••••••••.••••••••••••.••••••••••••..•.•.•••••.•.••••...•.•.....•••.......•.
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........ .

Name: \ol/j.¥tl.& .~,: .'J:OW .

T1t1a:SR•• .DRILLING. AND. .cOMPLETIONS. ENGINEER .

Company: ••. ~!\.~I~.~~~.~~~9~.~q~~..~~~ .

Dale: •• M-!qll~:t: .~9 J. ) ~?9 . Phone: (403,).. 290.-:360.0 .
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CANADA

9.0 Tonnes 0:1:0"G". .
. .

Camenl .nd AddlllvlI:
30 Tonnes 0:1:0"G". .
13.2 Tonnes 1:112"G". .
11.0 Tonnes 0: 1:O"G"

Tille: $r.•.. P.t;U.~t.Jl,g .1l.I'JQ ••GQ{ll.P.l!!.~ tP.lJ~ ••1';t:lg,~IJ!!er

Olle: ~P.x:U..?1..?9.QQ......... .. .. .. . .

Acknowledged by: ••~~ .4.0- Engineering Brlnch

O.le: ..~ t.~~ ..
FII.: .~U·.f.~~.~(~~.c? 4-!(P.·..1.~7/. ..
/JwI: 300 1"l.601 01J..31$"O

.~Q,5.S. ••••••.

Deplh Set:

.5.Q~ .
1545. .

........................................................ , .

..J~.s. .

Orlde:

.~~~ .

.~~~ .

ed • 01 opereUon. undertlken .llh••bove n.med w.1I th.1 Ihe .bove Inlorm.lIon

Welghl:

•~~•••I? .
.~~...~ ..

.17.•2~ .....

El
lJ
U

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

Well !;1.luS
Susptnded
Compleled
Abandoned

.1.1.4;3. .

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

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

PLUGGING PROGRAM

Approv.1 01 Ihe 101l0l.lng progll,n WII obl.lned b1 (pIllon) ~lit from

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

Lo.1 Clrcul.UontOverpre..uII Zones: .t;lP.t}~ ··: .. • .. •••• .. ••• .. • ·····:···············

Equlpmenllell on Sealloor (De.crlbe): ~/.1o: ·•· ·· .. ·•···•··· .. ············ .. ·············
Provl.lon lor Re·enlry (oeecrlbe .nd .1I.ch skelch): .

Cores: Type:n.~,:,~ Interv.ls: .

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

Other Downhole ComptellonlSuspen.lon Equlpmenl: ••1)P1W •••••• .. ••••••••••••••••••·•••••·••··•••·

CERTIFICATION

............................ ..,.,................ . .

Type 01 Plug: Inlervel: Felt: Cement .nd AdditIves:

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

•••••• 1 ••• 1 •••••••••••••••••• on .11 ••••••••••••••••••••••••••
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........................... . .

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

(person) •••••••••••••••••••••••••••• I ••••• I •••••••••••••••• I •••••••••••••••••••••••••••••• , ••• • , by means 0'..

WELL TERMINATION RECORD

0.0.:

;~~.~,~ .
.!7.~:~ .

IThl. record I••ubmlllid In Irlpllc.le In compll.nc. with S.cllon 184 ollh. Can.d. 011 .nd all Drilling Regul.llons.

WELL DATA
Para et a1 Fort Liard 1-46 Fort LiardWill N.m.: ...•..•..•........•..•.••..•••.....•....•...••.••••.•.•.....• t •• '. •• Area: .

arid Aile: .60~.lO.' .. 12.3~l.Sl • • Fleldll'ool: .~!.~ .
P.nnll or L",. No.: .EL.181. Fln.1 Coordln.le.: lIl.: ~9.·.Q~.'.. ~.~: ;.~~:'.. Long: ~.~~~.~~ .' ..~~ ~.lt'
DrllllngUnll: 1o:-fl.6 EI.v.llon.·MIKB: .5<t2..2n ~/GL: .S:3.7.,7.Q .

Spud 0.1.: ~!>.~Ii!!I!~~J:JJ.\ ..1.~?~. RIg R d: -1~.I1",~.~Y..~~ ~~Q9 Tol., Oeplh: ~9.~~ .
CASING AND CEMENTING

Canada



PARA ET AL FORT LIARD 1-46
(Actual as of February 09, 2000)

CASING

Liner 114.7mm x 17.26 kg/m
J-55 LT&C

- cemented full length
0:1:0 "G" plus additives

156mm

1501m Liner top

311mm 244.5 mm,53.6 kg/m
J-55 LT&C
- cemented to surface
0:1:0 "G" pius additives

ACTUAL WELLBORE.xls04/0512000

222mm Hole size
1545mKB -177.8 mm, 38.6 kg/m

J-55LT&C
_cemented to surface

HOLE
SIZES

2055

505m

DEPTH

2055

1310

TOTAL DEPTH

MATTSON ** 1499

FANTASQUE ** 1373

BELLOY

CHINKEH SAND *

GARBUTT

SCATTER

ACTUAL TOPS
(confirmed log tops mKB)

" Toad/Grayling
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N.E.B. COpy

FINAL WELL REPORT

PARAMOUNT RESOURCES LTD.

PARA ET AL FORT LIARD 1-46

Grid # 600 10', 1230 15'

DATE: August 3,2001

•

COMPANY REPRESENTATIVES:
Wayne Tomm

Dave Block NATIOll:.I. r '''~;.y BOARD
F~ . ";CH

AUG - 3 2001
t
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• A. INTRODUCTION

•

•

Paramount Resources Ltd. (Paramount) drilled a 2055 meter exploratory well spudded on
November 12, 1999 and finishing on January 15,2000 to evaluate hydrocarbon potential. The
primary target was the Mattson formation at a depth of 1505 mKB. Secondary targets were the
Chinkeh formation at 1242 mKB, the Fantasque formation at 1412 mKB, and the Flett formation
at 2131 mKB.

The drilling contractor was Precision Drilling based out ofCalgary, Alberta. Precision
rig # 379 was used and is a land rig rated for 2400 m. The rig had a mud system capacity of 82.2
m3 and was equipped with a boiler.

The well was drilled on Exploration License No EL381 in which Paramount has a 33.34
% working interest. Operating License No 1871 was issued to Paramount on October 22, 1999.

The exact co-ordinates of the well are as follows:
Latitude: 600 05' 32.474"
Longitude: 1230 22' 53.612"

Cancor Rathole Inc. drilled a 609 mm conductor hole to 12.2 meters. From surface to 7.6
meters was mostly a high plasticity clay and from 7.6 - 12.2 meters was a drier harder clay. A
406 mm, 0.375" wall thickness conductor pipe was set and cemented at 12.2 meters.

Pre'cision #379 was moved onto the location between November 1- 10, 1999. The
diverter was nippled up, the rig was rigged up, and the well was spudded on November 12, 1999
at 14:00 hours. A 311 mm surface was drilled to 190 mKB. Lost circulation was encountered at
36 meters and 51 meters. Circulation was regained with high viscosity pills and sawdust. By
190 meters deviation problems were being encountered so a 222 mm pilot hole was drilled to
505 mKB. The pilot hole was reamed out to 311 mm to 505 mKB. A string of244.5 mm, 53.6
kg/m, J-55, LT&C surface casing was run to 505 mKB. The casing was cemented with 30 t class
'G' cement plus 1% CaCI2

• There were good mud returns reported throughout the cement job
with 3 m3 of cement returned to surface while cementing. -::le plug was bumped and the float
held OK. The plug was down at 10:10 hours on November 21, 1999.

The casing and conductor were trimmed and the casing bowl was welded on. The BOP's
were installed and function tested. The BOP's and manifold were pressure tested to 1500 kPa
low pressure and 14000 kPa high pressure.

The float collar and shoe were drilled out on November 24, 1999 with a mud motor using
an invert mud system. The 222 mm main hole was drilled ahead to 1545 with a combination of
rotating and sliding to control deviation problems. There was some minor sloughing noted but
any tight spots were easily reamed out. Baker Atlas ran induction, sonic, and density logs from
bottom to surface casing. DST's were then run as follows: DST #1 across the Fantasque from
1365 - 1367 mKB, DST #2 across the Belloy from 1323 - 1343 mKB, DST #3 across the Belloy



•

•

•

from 1332 - 1352 mKB, and DST #4 froml213 - 1227 mKB.. A string of 177.8 mm, 38.6
kg/m, J-55, LT&C intennediate casing was run to 1545 mKB. The casing was cemented with
13.2 t 1:1:2 IG' cement plus 0.5% T-IO and II t 0:1:0 '0' cement plus 0.8% NFL-2 and 1% A­
lI. There were no cement returns to surface while cementing. The plug was bumped with
16000 kPa and the float held OK. The plug was down at 16:44 hours on December 12, 1999.

The casing was cut offand the BOP's were nippled up again. A rotating BOP, flow line,
and separation equipment were installed. All surface equipment was pressure tested to 1500 kPa
low pressure wld 21000 kPa high pressure. The float collar and shoe were drilled out and a leak
off test performed. Leak otTgradient found to be 15.6 kPa. A 156 mm hole was drilled with air
to 1685 mKB. Made some gas 20 - 50 101m1/day with up to 21 m1/hr ofwater. The well was
then displaced to invert mud and drilling resumed. A drilling break was encountered at 1734.5
meters. Stopped drilling at 1740 meters and ran OST #5 across the Mattson from 1734.5 - 1740
mKB. Continued drilling to 2045 mKB with no major hole problems with a penetration rate
from 1- 2 nllhour. Baker Atlas ran induction, sonic, and density logs from bottom to
intermediate casing. Baker Atlas also ran their fonnation multi-tester over various intervals from
1636.0 - 1991.5 mKB. OST #6 was run across the Mattson from 1785 - 1789 mKB and OST #7
was run across the Mattson from 1899 - 1903 mKB. A 114 mm, 17.26 kg/m, J-55, LT&C liner
was run and cemented from 2055 - 1504 mKB.

Precision #379 was rigged out and rele~cicd at 18:00 hours on January 15,2000.

2





'. B.
GENERAL DATA

1. Well Name: Para et al Fort Liard 1-46

Authority to Drill a Well No: 1871

Exploration Agreement Number: EL 381

Location Unit:· I

Section: 46

Grid Area: 600 10' N, 1230 15' W

Classification: Exploratory

2. Coordinates:
Latitude: 600 OS' 32.474"
Longitude: 1230 22' 53.612"

4

Total Well Cost: $5,925,000

Position Keeping: NtA

Drilling Unit Performance: Good

Precision Drilling

Precision Rig # 379, Land Rig

Paramount Resources Ltd.

Drilling Unit:

Contractor:

Operator:

Difficulties and Delays: Nothing major

Horizontal Deviated Wells Require Bottom Hole Co-ordinates:
Latitude: same as surface
Longitude: same as surface

Support Craft (Helicopter): NtA

Unique Well Identifier: 30014660101231503.

• 4.

5.

6.

7.

8.

9.

10.

11.

12.

•



• C.
SUMMARY OF DRILLING OPERATIONS

1. Elevations:
Ground: 537.2 m above sea level
KB: 542.2 mabove sea level
KB to Casing Flange: 4.45 01

2. Total Depth:
FTD: 2055 mKB
PBTD: 2043.8 mKB
TVD: 2055 mKB

3. Date and Hour Spudded: November 12, 1999 at 14:00 hours

4. Date Drilling Completed: January 8, 2000

5. Date of Rig Release: January 15,2000

6. Well status: Cased and Suspended

•

•

7.

8.

Hole Sizes and Depths:
Conductor Hole:
Surface Hole:
Intermediate Hole:
Main Hole:

Casing and Cementing Record:
Conductor Hole:

Casing Size:
Casing Weight:
Casing Grade:
Casing Make:
Number ofJoints:
Thread:
Depth Set:
Cut Height:
Date Set:
Cement Volume:
Cement Type:
Additives:

5

6090101 to 12.201
311 0101 to 190 mKB
222 0101 to 1545 mKB
156 0101 to 2055 mKB

4060101
96 kg/m
?
'?
?
?
12.201
At Surlace
November 5, 1999
?
?
?
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Intennediate Hole:
Casing Size: 177.8 mm
Casing Weight: 38.6 kg/m
Casing Grade: J-55
Casing Make: Ipsco
Number of Joints: 118
Thread: LT&C
Depth Set: 1545 mKB
Cut Height: At Surface
Date Set: December 12, 1999
Cement Volume: 13.2 Tonnes
Cement Type: 1:1:2 Class 'G'
Additives: 0.5% T-I0
Cement Volume: 11 Tonnes
Cement Type: 0: 1:0 Class 'G'
Additives: 0.8% NFL-2 and 1% A-II
Float Shoe Depth: 1545 mKB
Float Collar Depth: 1532.7 mKB
Cement Top: 450m (calculated)
Casing Bowl Size: 229 mm X 21 Mpa
Casing Bowl Make: ABB V,.tco

Surface Hole:
Casing Size: 244.5 mm
Casing Weight: 53.6 kg/m
Casing Grade: J-55
Casing Make: Ipsco
Number of Joints: 39
Thread: LT&C
Depth Set: 505 m (KB)
Cut Height: At Surface
Date Set: November 21, 1999
Cement Volume: 30 Tonnes
Float Shoe Depth: 505 mKB
Float Collar Depth: 491.8 mKB
Cement Type: Class 'G'
Additives: 1% CaCI2

Cement Top: Surface
Casing Bowl Size: 279 mm x 21 Mpa
Casing Bowl Make: ABB Vetco

•

•

•



Cement Top:

• Main Hole:
Casing Size: 114.3 mm
Casing Weight: 17.26 kg/m
Casing Grade: J-55
Casing Make: Ipsco
Number ofJoints: 42
Thread: LT&C
Depth Set: 2055 m KB
Cut Height: N/A
Date Set: January 14, 2000
Float Shoe Depth: 2055 mKB
Float Collar Depth: 2043.8 mKB
Cement Volume: 9 Tonnes
Cement Type: Class 'G'
Additives: 0.4% D-24 & 0.4% R-6 & 0.5% T-10 & 1.0%

Sepolite
1504mKB

•
9.

10.

Sidetracked Hole: N/A

Drilling Fluid:
Conductor Hole:

Properties:

Surface Hole:
Properties:

Gel - Chemical
Not reported

Gel - Chemical
Viscosity: 50 - 55 seclL
Weight: 1130 kg/m3

PH: 9.0
Water loss: 6.5 cc
Solids:
Gels:
Filter Cake:
PV / VP:

•

Intermediate:
Properties:

7

Invert
Viscosity:
Weight:
PH:
Water loss:
Solids:
Gels:
Filter Cake:
PV /YP:

54 seclL
1000 kg/m3

7.0
5 cc



• Main:
Properties:

11. Fishing Operations: NIA

Invert
Viscosity:
Weight:
PH:
Water loss:
Solids:
Gels:
Filter Cake:
PV I YP:

64 seclL
1035 kg/mJ

7.0
7 cc

12. Well Kicks and Well Control Operations: N/A

•

13. Fonnation Leak OffTests:
Depth: 505 m
Fluid Density: 1000 kglm3

Applied Pressure: 5600 kPa
Hydrostatic Pressure: 4954 kPa
Mud Weight Equivalent: 2130 kglm3

Casing setting depth: 505 mKB
The surface casing leak-off test was taken to a gradient of20.9 kPH 1m without
breaking down the fonnation.

Depth:
Fluid Density:
Applied Pressure:
Hydrostatic Press.
Mud Weight Equi.
Casing Setting Depth:

1545 m
1005 kglm3

8912 kPa
15232 kPa
1593 kg/m3

1545 mKB

•

The intermediate casing leak-off test was taken to a gradient of 15.6 kPa 1m
without breaking down the formation.

14. Time Distribution

Date Hours Activity

99/11/09 16.0 Move in I rig up

99/11/10 24.0 Move in / rig up

99/11/11 24.0 Move in I rig up

99/11/12 13.5 Move in / rig up

8
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0.25 Rig service

0.25 Survey

6.25 Drill

0.25 Circulate

2.0 MixLCM

1.0 Trip

0.5 Safety meeting

99/11/13 0.5 Rig service

1.25 Survey

20.25 Drill

0.25 Trip

1.75 Clean screens

99/11/14 0.5 Rig service

1.0 Survey

18.75 Drill

3.75 Trip

99/11/15 0.5 Rig service

1.25 Survey

22.25 Drill

99/11/16 0.5 Rig service

1.5 Survey

21.75 Drill

0.25 Clean screens

99/11/17 0.75 Rig service

1.75 Survey

21.5 Drill

99/11/18 0.5 Rig service

2.0 Survey

15.5 Drill

0.25 Safety meeting

0.5 Circulate

5.25 Trip

99/11/19 0.5 Rig service

1.5 Survey

19.5 Drill

0.25 Circulate

9



•

•

•

<.

2.25 Work tight hole
t

99/11/20 0.25 Rig service t /
~

0.75 Survey

8.75 Drill

1.0 Circulate

6.75 Reaming

6.0 Trip

0.5 Rig repair

99/11/21 0.5 Rig service

1.75 Circulate

4.75 Nipple up BOP's

0.5 Safety meeting

1.0 Cement casin

6.0 Wait on cement

3.75 Run casing

3.0 Trip

2.75 Weld bowl

99/11/22 10.0 Pressure test BOP's

3.0 PickupBHA

11.0 Nipple up BOP's

99/11123 0.5 Rig service

1.0 Survey

9.5 Drill

2.0 Leak off test

3.0 Circulate

0.75 Safety meeting

5.25 Trip

2.0 Drill out

99"h 1/24 0.75 Rig service

3.0 Survey
1----

19.0 Drill

0.25 Safety meeting

1.0 Rig repair

99/11/25 0.75 Rig service

0.75 Survey

10.75 Drill

10
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1.25 Circulate

6.0 Trip

3.25 Ream

1.25 Handle tools

99/11/26 0.75 Rig service

2.75 Survey

20.5 Drill

99/11/27 0.5 Rig service

0.5 Survey

7.25 Drill

0.5 Circulate

8.75 Trip

5.0 Ream

99/11/28 0.75 Rig service

0.75 Survey

12.0 Drill

0.25 Circulate

0.25 Flow check

8.25 Reaming

1.75 Trip

99/11/29 0.5 Rig service

0.75 Survey

13.75 Drill ..
0.75 Circulate

0.75 Slip & cut drill line

0.25 Safety meeting

7.25 Trip

99/11/30 0.75 Rig service

0.25 Survey

19.0 Drill

0.75 Circulate

3.0 Trip

0.25 Flow check

99/12/01 0.25 Rig service

6.25 Trip

13.75 Drill

11
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•

1.0 Circulate

2.5 Handle tools

0.25 BOP drill

99/12/02 1.0 Rig service

0.25 Survey

15.25 Drill

0.5 Circulate

0.25 Handle tools

6.75 Trip

99/12/03 0.25 Rig service

0.25 Survey

16.5 Drill

3.75 Trip

3.25 Ream

99/12104 0.75 Rig service

0.25 Survey

16.75 Drill

5.25 Trip

99112/05 0.5 Rig service

0.5 Survey

22.75 Drill

0.25 BOP drill

99/12/06 0.25 Rig service

0.5 Survey

5.25 Drill

3.0 Circulate

4.25 Logging

9.25 Trip

1.5 Handle tools

99112107 9.5 DST

3.5 Logging

9.5 Trip

7.5 Wait on orders

99/12/08 0.5 Rig service

10.0 DST

12.5 Trip

12
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0.75 Slip & cut drill line

0.25 BOP drill

99/12/09 0.5 Rig service

8.75 DST

2.0 Circulate

12.0 Trip --
.\

0.25 Safety meeting

99/12/10 0.25 Rig service

10.75 DST

1.5 Fishing

5.25 Wait on tools

6.0 Trip

0.25 Safety meeing
f---

0.5 Rig service99/12/\1

1.5 Circulate

11.75 Trip

10.25 Fishing

99/12/12 0.5 Rig service

3.5 Circulate

6.75 Run casing -.

1.25 Fishing ,
9.5 Trip

0.25 Safety meeing

0.75 Slip & cut drill line

99/12/13 0.25 Rig service

3.75 Circulate

9.5 Nipple up BOP's

2.0 Cemet casing

6.25 Wait on cement

99/12/14 0.25 Rig service

7.0 Pressure test BOP's

8.0 Nipple up BOP's

1.75 Drill out

6.25 Trip

0.25 BOP drill

99/12/15 2.25 Handle tools

13



0.25 Flow check

4.0 Circulate :

1.75 Drill out

11.0 Trip

4.0 Thaw lines

0.75 Leak off test

99/12/16 0.5 Rig service

0.5 Survey

10.25 Drill

0.75 Circulate

0.25 Flow check

9.0 Trip

1.75 Handle tools

1.0 Safety meeting

99/12/17 0.5 Rig service

10.75 Drill

3.25 Circulate

0.25 Flow check

7.75 Trip

1.5 Flow well.
99/12/18 0.75 Rig service

6.75 Drill

4.75 Circulate

0.75 Slip & cut drill line

7.5 Trip

0.75 Handle tools

2.75 Pressure up with notrogen

99/12/19 0.5 Rig service

3.0 Drill

2.25 Circulate

2.75 Pressure up with notrogen

1.25 Flow well

1.0 Handle tools

13.25 Trip
~9Wj"2/20 4.5 Drill

16.25 Circulate

a

•

•

•
14
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•

0.25 Rig service

0.5 Survey

0.75 Trip

1.75 Flow well

99/12/21 0.75 Rig service

4.25 Drill

0.75 Circulate

1.0 Nipple up BOP

14.75 Trip

2.5 Flow well

99/12/22 0.5 Rig service

23.25 Drin

0.25 Flow check

99/12/23 0.25 Rig service

16.75 Drill

0.5 Survey

1.25 Circulate

0.25 Rig repair

1.75 DST

3.25 Trip

99/12/24 0.5 Rig service

2.5 Circulate

9.75 DST

10.5 Trip

0.75 Slip & cut drill line

99/12/25 0.75 Rig service

1.25 Survey

22.0 Drill

99/12/26 0.25 Rig service

1.25 Survey

19.0 Drill

0.75 Circulate

2.75 Trip

99/12/27 0.5 Rig service

15.25 Drill

0.25 Circulate

15



8.0 Trip

Rig service
'.-

99/12/28 0.5

20.0 Drill

0.75 Ream

2.75 Trip

99/12/29 0.25 Rig service

0.75 Survey

17.5 Drill

0.75 Circulate

4.5 Trip

0.25 BOP drill

99/12130 0.5 Rig service

0.75 Survey

15.5 Drill

1.25 Circulate

6.0 Trip

99/12/31 0.75 Rig service

11.75 Drill

0.25 Circulate

11.0 Trip

0.25 Rig repair

00/01/01 0.75 Rig service

0.75 Survey

22.25 Drill

0.25 Circulate

00/01102 0.5 Rig service

23.5 Drill

00/01/03 0.5 Rig service

0.5 Survey

13.25 DriH

0.75 Circulate

7.75 Trip

1.0 Slip & cut drill line

0.25 BOP drill

00/01/04 0.75 Rig service

23.25 Drill

, ; ""-' (. • .-,.. --, - --- ~- T - ..._-~ n'1.L~:~>_'~l~;~~:~- . - ~I" - -

•

•

•
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00101/05 0.5 Rig service

13.5 Drill

1.25 Circulate

8.25 Trip

0.5 Survey

00/01106 0.75 Rig service

16.25 Drill

1.25 Circulate

5.5 Trip

0.25 BOP drill

00/01107 0.5 Rig service

9.75 Drill

1.0 Circulate

9.25 Trip

1.5 Fishing

1.75 Ream

0.25 BOP drill

00/01/08 0.75 Rig service

0.75 Survey

8.75 Drill

1.0 Circulate

8.0 Logging

4.75 Trip

00/01/09 0.25 Rig serrvice

23.75 Drill

00/01110 0.5 Rig service

0.25 Circulate

5.5 Logging

7.75 Trip

8.5 DST

00101/11 0.15 Rig service

1.0 Circulate

10.25 Trip

12.5 DST

00101/12 0.5 Rig service

1.75 Circulate

•

•

•
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9.0 Trip

1.0 DST

11.75 Logging

00/01/13 0.5 Rig service

2.75 Circulate

8.25 Trip

0.25 Cement casing

6.5 Logging

5.0 Run casing

0.75 Rig up circulating head

0.25 Safety meeting

00/01/14 12.0 Nipple up BOP

0.75 Cement casing

6.0 Trip

4.5 Install wellhead

0.75 Circulate

00/01/15 Rig released

Time Break Down by Activity:

•

Activity
Move in / rig up:
Drilling:
Surveying:
Mix LCM:
Circu!~ting:

Running casing:
Cementing:
WOC:
Rig Service:
Rig Repair:
Tripping:
Reaming:
Wait on orders:
Safety meetings:
Clean screens:
Work tight hole:
Nipple up BOP's & flowlines:
Pressure test BOP's

18

Hours
77.5
716.75
30.75
2.0
76.2$
18.5
4.25
12.25
31.25
2.0
355.25
29.0
7.5
4.5
2.0
2.25
49.0
17.0



• Leak off tests:
Handle tools:
Flow checks:
Slip & cut drill line:
BOP drill:
Logging:
DST's:
Fishing:
Wait on tools:
Install welllhead:
Thaw linws:
Flow well:
Pressure up with notrogen:

2.75
14.25
3.0
4.75
2.0
39.5
72.5
14.75
5.25
4.5
4.0
5.5
5.5

15. Deviation Survey: See page 3 of the Geological Report and the Survey Listing in
the Attachment Section.

16. Abandonment Plugs: NtA

•

•

17.

18.

Composite Well Record: See the copy of the atrip log in the Geological Report in
the Attachment Section.

Completion Record: NtA

19
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D: GEOLOGY

Geological Summary

Tops: See page 2 ofthc Geological Report in the Attachment Section.

Sample Descriptions: See page 94 of the Geological Report in the
Attachment Section.

Total Depth: 2055 mKB

Coring Record: No coring done.

GAS DETECTION REPORT

A gas detector was utilized from the drill out ofthe conductor pipe to total
depth. The gas detector readings are included on the composite geological log
at the end of the geological Report in the Apendix Section.

Also included in the Attachment Section are Alpine's Flow Results recorded
while drilling the main hole section in an underbalanced state.

DRILL STEM TESTS: See test reports the Attachment Section for details.

DST#I:
DST#2:
DST#3:
DST#4:
DST#5:
DST#6:

Fantasque
Belloy
Belloy
Belloy
Mattson
Mattson

1365.0 - 1392.0 mKB
1323.0 - 1325.0 mKB
1332.0 - 1352.0 mKB
1213.0 - 1227.0 mKB
1734.5 - 1740.0 mKB
1785.0 - 1789.0 mKB

1555 - 2044 mKB

•

\VELL EVALUATION

The following logs were run:

High Definition Induction Log: 505 - 1543 mKB
Compensated Z-Denilog / Compensated

Neutron Log: 505 - 1543 mKB
Multipole Array Acoustilog: 505 - 1532 mKB
Cement Volume Log: 505 - 1524 mKB

High Definition Induction Log:
Compensated Z-Denilog / Compensated

Neutron Log: 1555 - 2044 mKB
Multipole Array Acoustilog: 1555 - 2034 mKB

20



• Fomlation Multitestcr
Cement Volume Log:

GAS. OIL. & WATE!l ANALYSES: N/A

FORMATION STIMULATION: N/A

FORMATION AND TEST RESULTS: N/A

1636 - 1992 mKB
1555 - 2054 mKB

•

•

DETAILED TEST PRESSURE DATA READINGS: N/A

• E. ENVIRONMENTAL CONSIDERATIONS

There are no known outstanding environmental considerations on this well. The gel-chem
mud system used on the surface hole was hauled and treated at a remote sump. The invert mud
system used for the intermediate hole was re-used at another location. The main hole was drilled
underbalanced with noitrogen as a carrying medium.

21
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WELL LICENSE #

TIME 14:00 Hrs
TIME 09:00 Hrs

Exploratory

537.20 (m)
542.20 (m)

Precision Drilling Rig #379
99N910008

N/A

311mm, Gel Chern.

November 12,1999
January 8, 2000
January 15, 2000

Cased Gas Well

- I -

3001466010123150

Fort Liard, NWT
Paramount Resources Ltd.

Lat: 60 deg. 05' 32.474" N Long: 123 deg. 22' 53.612" W

156mm, Nitrified Air to 1685m, Inven mud 1685m to m.
222 mm, Carbo-TEQ L oil mud.

1-46/60-10, 123-15

Paramount et al Liard NWT 1-46

WELL DATA SUMMARY

t • '.
39 joints of244.5mm, 53.61cg/m, J55-8Rd-LT&C set @505.4mKB

nla

DST #1: i365-1392mj DST #,'2: 1323-1343m; DST #3: 1332-1352mj
DST #4: 1213-1227m; DST #5: 1734.5-1740m; DST #6: 1785-1789m

DST #7: 1899-1903m

Main hole: 1) HDIL-MAC-GR-XYCAL;

118 joints of 177.8mm, 38.61cs/m. J-55 LT&Cset@ 1545.0m KB':

Surface to T.D.

Intennediate hole: HDIL-MAC-CN-ZDL-GR-XYCAL

2) ZDL-CN-GR-CAL; 3) FMT (2 Runs)j

None

4) FMT(3 Runs)

•

DRILL STEM TESTS

WELL NAME
UNIQUE WELL J.D.

SURFACE LOCATION
FIELDIREGION

OPERATOR

SlTEMTA
SURFACE COORDINATES

BOTTOM HOLE COORDINATES
SEISMIC LOCAnON

WELL CLASSIFICATION
AFENUMBER

DRILLING CONTRACTOR

ELEVATIONS
GROUND LEVEL
KELLY BUSHING

DBULlNG OATES
SPUD DATE
F.T.D. DATE

RIG RELEASE DATE

euES1ZE& MUD TYPE
SURFACE

INTERMEDIATE
MAIN

CASlNGOATA
SURFACE

INTERMEDIATE
PRODUCTION

GEOLOGlCAL OATA

SAMPLE & GAS DETECTION
INTERVAL

CORES
LOGGING SUITE

•



SAMPLE Big!, PROGNOSIS LOGS Isopach
FORMATION MD(m) SS(m) Low(-) MD(m) SS(m) Isopach MD(m) SS(m) (m)
Dunvegan n1a 542.2 542.2 178.7 n1a 542.2 162.5
Sully 162.5 379.7 15.2 178.7 363.5 55.0 n1a n1a 40.1
Sikanni 202.6 339.6 31.1 233.7 308.5 155.0 n1a n1a 152.4
Lepine 355.0 187.2 33.7 388.7 153.5 520.0 n1a n/a 526.0
Scatter 881.0 -338.8 27.7 908.7 -366.5 125.0 880.3 -338.1 140.3
Garbutt 1022.0 -479.8 11.7 1033.7 -491.5 130.0 1020.6 -478.4 130.4
Garbutt Radioactive Zone 1154.0. -611.8 9.7 1163.7 -621.5 58.0 1151.0 -608.8 57.0
Chinkeh Siltstone 1212.0 -669.8 9.7 1221.7 -679.5 3.0 1208.0 -665.8 3.3
Chlnkeh Sand** 1215.5 -673.3 9.4 1224.7 -682.5 13.5 1211.3 -669.1 11.3
Triassic 1228.2 -686.0 10.0 1238.2 -696.0 100.0 1222.6 -680.4 103.5
Belloy 1325.9' -783.7 12.3 1338.2 -796.0 120.0 1326.1 -783.9 47.2
Fantasque** 1374.8 -832.6 83.4 1458.2 -916.0 54.0 1373.3 -831.1 88.0
Kindle 1464.0 -921.8 n/a not Riven not .nvcn n/a 1461.3 -919.1 37.4
Mattson* 1497.4 -955.2 14.8 1512.2 -970.0 653.5 1498.8 -956.6 555.6

in Mattson M9 Zone 2055.0 -1512.8 n/a 2317.0 -1774.8 n/a 2054.4 -1512.2 n1a

•

Primary Target Zone *
Secondary Target Zone **

I

•

-2-

FORMATION TOPS
Paramount ct al Liard NWT [-46

G.L.(m): 537.20 K.n.(m): 542.20

t .



Main Hole
Depth Inclination Aumuth
1586.0 2.500 23.00

1650.0 2.00° 23.00

1760.0 8.00° 14.0°
1765.0 8.00° 14.0°
1798.0 10.00° 10.0°
1838.0 11.00° 1.0°
1866.0 10.25° 1.00

1914.0 12.00° 1.0°
1957.0 13.50° Toteo
1996.0 15.25° 8.0°
2051.0 13.00° ?

Paramount et al Liard N\VT 1-46

-3-

DEVIATION SURVEYS

Surface Hole

t . '.
Note: See attached directional surveys for Intermediate hole•

Depth Inclination
29.0 .500

58.0 misnm
67.0 .130

96.0 .500

121.0 .880

140.0 1.250

159.0 .250

178.0 1.250

190.0 1.500

218.0 .750

248.0 1.000

276.0 1.13°
294.0 .1.00°
313.0 .750

343.0 1.50°
360.0 1.50°
390.0 1.75°
418.0 1.25°
436.0 1.75°
464.0 1.50°
505.0 1.750

•

•

•
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December 6, 1999 Onscreen for Windows
10:37 am Survey Calculation Program

amer:

29364

Paramount Resources Ltd.
WeI/Name: Para Et AI Ft. liard 1-46
Location: 60-10-123-15

Vertical Section Calculated on: 0.0000
Survey Calculation Method: Minimum Curvature
FileName: C:\ONSWIN31\29364.SR3

# Depth Inc Azimuth TVD North East Section Dogleg BldRate TmRate SubseE
Meters Degree Degree Meters Meters Meters Meters 130m 130m 130m Meter~

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 542.2C
1 505.00 0.00 0.00 505.00 0.00 0.00 0.00 0.00 0.00 0.00 37.2C
2 522.10 1.60 45.60 522.10 0.17 0.17 0.17 2.81 2.81 0.00 20.1C
3 541.00 1.50 50.30 540.99 0.51 0.55 0.51 0.26 -0.16 7.46 1.21
4 559.40 1.60 50.90 559.38 0.83 0.93 0.83 0.17 0.16 0.98 -17.1E

5 578.20 0.50 37.80 578.18 1.06 1.19 1.06 1.79 -1.76 -20.90 -35.9E
6 596.80 0.40 214.20 596.78 1.07 1.20 1.07 1.45 -0.16 284.52 -54.5E
7 616.20 0.20 222.40 616.18 0.99 1.14 0.99 0.32 -0.31 12.68 -73.9E
8 634.80 0.10 146.70 634.78 0.95 1.13 0.95 0.32 -0.16 -122.10 -92.5E
9 654.20 0.10 57.70 654.18 0.94 1.15 0.94 0.22 0.00 -137.63 -111.9E

10 673.10 0.20 85.40 673.08 0.95 1.20 0.95 0.19 0.16 43.97 -130.8E

4 691.60 0.20 39.50 691.58 0.98 1.25 0.98 0.25 0.00 -74.43 -149.3E
711.70 0.40 49.90 711.68 1.05 1.33 1.05 0.31 0.30 15.52 -169.4E
730.90 0.30 43.20 730.88 1.13 1.41 1.13 0.17 -0.16 -10.47 -188.6E

14 750.20 0.30 43.00 750.18 1.21 1.48 1.21 0.00 0.00 -0.31 -207.9E

15 769.80 0.30 24.00 769.78 1.29 1.54 1.29 0.15 0.00 -29.08 -227.5E
16 789.20 0.50 39.40 789.18 1.40 1.61 1.40 0.35 0.31 23.81 -246.9E
17 807.80 0.50 24.20 807.78 1.54 1.70 '1.54 '. 0.21 0.00 -24.52 -265.5€
18 827.00 0.60 38.60 826.98 1.70 1.79 1.70 0.27 0.16 22.50 -284.7E
19 846.20 0.50 48.00 846.18 1.83 1.92 1.83 0.21 -0.16 14.69 -303.9E

20 875.40 0.60 30.70 875.37 2.05 2.09 2.05 0.20 0.10 -17.77 -333.1;
21 894.40 0.50 20.20 894.37 2.21 2.17 2.21 0.22 -0.16 -16.58 -352.17
22 912.70 0.60 46.20 912.67 2.35 2.27 2.35 0.44 0.16 42.62 -370.4;
23 931.30 0.60 22.80 931.27 2.51 2.38 2.51 0.39 0.00 -37.74 -389.Oi
24 950.20 0.40 41.40 950.17 2.65 2.46 2.65 0.40 -0.32 29.52 -407.9;

25 968.40 0.50 52.60 968.37 2.75 2.56 2.75 0.22 0.16 18.46 -426.1;
26 987.80 0.50 26.50 987.77 2.87 2.67 2.87 0.35 0.00 -40.36 -445.5;
27 1007.10 0.60 43.30 1007.07 3.02 2.77 3.02 0.29 0.16 26.11 -464.8;
28 1025.50 0.60 51.70 1025.47 3.15 2.92 3.15 0.14 0.00 13.70 -'l83.2;
29 1045.40 0.00 37.40 1045.37 3.22 3.00 3.22 0.90 -0.90 0.00 -503.17

30 1064.30 0.20 33.50 1064.27 3.24 3.02 3.24 0.32 0.32 0.00 -522.Oi
31 1082.80 0.30 76.40 1082.77 3.28 3.08 3.28 0.33 0.16 69.57 -540.5;
32 1101.20 0.40 60.60 1101.17 3.32 3.18 3.32 0.23 0.16 -25.76 -558.9;

fI 1120.20 0.40 25.40 1120.17 3.42 3.27 3.42 0.38 0.00 -55.58 -577.9;



December 6, 1999 Onscreen for Windows
10:37 am Survey Calculation Program

.omer:

29364

Paramount Resources Ltd.
WellName: Para Et AI Ft. Liard 1-46
Location: 60-10-123-15

Vertical Section Calculated on: 0.0000
Survey Calculation Method: Minimum Curvature
FileName: C:\ONSWIN31\29364.SR3

# Depth Inc Azimuth WD North East Section Dogleg BldRate TmRate Subse~

Meters Degree Degree Meters Meters Meters Meters 130m 130m 130m Meter~

34 1148.10 0.40 22.70 1148.07 3.59 3.35 3.59 0.02 0.00 -2.90 -605.8i
35 1167.00 0.50 54.20 1166.97 3.70 3.44 3.70 0.42 0.16 50.00 -624.7i
36 1186.20 0.40 35.00 1186.16 3.81 3.55 3.81 0.28 -0.16 -30.00 -643.9E
37 1204.10 0.50 34.30 1204.06 3.92 3.63 3.92 0.17 0.17 -1.17 -661.8E
38 1223.10 0.60 32.60 1223.06 4.08 3.73 4.08 0.16 0.16 -2.68 -680.8E

39 1252.20 0.50 41.00 1252.16 4.30 3.89 4.30 0.13 -0.10 8.66 -709.9E
40 1281.60 0.80 39.70 1281.56 4.55 4.11 4.55 0.31 0.31 -1.33 -739.3E
41 1298.80 1.30 41.80 1298.76 4.79 4.32 4.79 0.87 0.87 3.66 -756.5E
42 1318.10 1.50 47.10 131-8.05 5.13 4.65 5.13 0.37 0.31 8.24 -775.8E
43 1337.40 2.40 45.90 1337.34 5.58 5.12 5.58 1.40 1.40 -1.87 -795.1~

44 1356.80 2.90 56.50 1356.72 6.13 5.82 6.13 1.08 0.77 16.39 -814.5~

- 1377.80 3.40 55.30 1377.69 6.78 6.78 6.78 0.72 0.71 -1.71 -835.4S
1396.70 3.50 55.30 1396.55 7.43 7.71 7.43 0.16 0.16 0.00 -854.3E
1416.00 2.90 52.70 1415.82 8.06 8.59 8.06 0.96 -0.93 -4.04 -873.6~

48 1431.80 2.70 49.40 1431.60 8.54 9.19 8.54 0.49 -0.38 -6.27 -889.4C

49 1451.40 3.10 48.50 1451.18 9.20 9.93 9.20 0.62 0.61 -1.38 -908.9f
50 1472.60 2.90 47.60 1472.35 9.94 10.76 9.94 0.29 -0.28 -1.27 -930.1E
51 1491.70 2.50 47.30 1491.43 10.55 11.42 10.5S . ·0.63 -0.63 -0.47 -949.2~

52 1511.10 2.60 46.40 1510.81 11.14 12.05 11.14 0.17 0.15 -1.39 -968.61
53 1530.60 2.80 46.30 1530.29 11.77 12.72 11.77 0.31 0.31 -0.15 -988.0S

Ext 1545.00 2.80 46.30 1544.67 12.26 13.22 12.26 0.00 0.00 0.00 -1002.4;

Closure is 18.0309 Meters on an azimuth of 47.1745

•



BIT # lA 2A 3A lArr 2 3 4
SIZE (mm) 311 222 311 222 222 222 222
MAKE Smith Hughes Hughes Hughes Smith Smith Hughes
TYPE SDS GT-l GT-Sl GT-l F15HP F27I GT-S30
SERIAL # LR4795 H45ZM G27ZH H45ZM LRS726 LR6603 H76ZJ
JETS 2xlS.9/1x17.S 3x15.9 2x15.9 open 3x19.l 3x12.7

DEPTH IN 0.00 190.00 190.00 506.00 849.00 1273.00 1360.00
DEPTH OUT 190.00 506.00 506.00 849.00 1273.00 1360.00 1393.00
METRES 190.00 316.00 316.00 344.00 424.00 87.00 33.00
HOURS 43.75 72.50 29.00 29.50 37.50 25.75 19.00_CoHRSo 43.75 116.25 145.25 174.75 212.25 238.00 257.00

P (mlhr) 4.34 4.36 10.90 11.66 11.31 3.39 1.73
FOB 3-6000 2-5000 3-5000 6-10000 6-9000 8-12000 10-14000
RPM 150-180 160-185 160-180 45-170 45-170 50-70 70-80
PP 2800-6400 2400-3000 2400-2800 5200-7400 7400-8500 5400-5700 7000
DEN 1010-1090 1090-1185 1105-1185 955-965 95,5-970 .. 960-990 995-1010
VISCOSITY 54-68 49-55 49-52 52-60 51-58 51-56 55-57
MAXDEV.o 1.500° 1.750° 1.750° 1.600° 0.600° 2.900° 3.400°

Condition: TIBIG TIBIG TIB/G TIBIG TIBIG TIB/G TIBIG

Condition: IRIORIDIL IRIORIDIL IRIORIDIL JRlORIDIL IRIORIDIL JRlOR/D1L JRlORIDIL

2-2-WT-A 3-3-WT-A 2-2-WT-A 4-7-WT-A 2-4-WT-A 3-4-FC-A 3-3-WT-A
BlGlOIRP BlG/OIRP B/G/OIRP BlG/OIRP BlG/OIRP BlG/OIRP BlGlOIRP

2-IN-Dev 2-IN-CP 2-IN-CP 7-IN-TQ 7-IN-PR 6-IN-PR 3-IN-BHA

Surface Surface Ream pilot Intermediate Intermediate Intermediate Intermediate

REMARKS hole pilot hole hole hole hole hole hole

•

•

- 6 -

WELLSITE BIT RECORD
Paramount et al Liard NWT 1-46

SPUD DATE: November 12, 1999
T.D. DATE: January 8, 2000

SURFACE CASING: 39 joints of244.Smm, S3.6kglm, JSS-8Rd-LT&C set@ SOS.4m KB



Paramount et nl Liard N\VT 1-46

- 7-

WELLSITE BIT RECORD #2

SPUD DATE: November 12, 1999
T.D. DATE: January 8, 2000

SURFACE CASING: 39 joints of244.Smm, S3.6kg/m, JSS-8Rd-LT&C set@ SOS.4m KB

•

BIT # 5 6 7 1 2 3 4
SIZE (mm) 222mm 222mm 222mm 156mm 156mm 156mm 156mm
MAKE Hughes Hughes Smith Hughes Drillmaster Drillmaster Drillmaster
TYPE GTS-30 ATJS44G F4 ATJ-4 Hammer-bit Hammer-bit Hammer-bit
SERIAL # H75ZJ H73ZJ LT8998 E15ZD 9A349 9A350 9A354
JETS 3x15.9 3x17.5 3x17.S Open Open Open ()pen

DEPTH IN 1393.00 1437.00 1466.00 1545.00 1547.00 1597.00 1638.00
DEPTH OUT 1437.00 1466.00 1545.00 1547.00 1597.00 1638.00 1670.00
METRES 44.00 29.00 79.00 2.00 50.00 41.00 32.00
HOURS 29.00 16.50 44.75 3.00 9.75 11.25 7.75

_C.HRS. 286.00 302.50 347.25 350.25 360.00 371.25 379.00
P (mIhr) 1.52 1.76 1.77 0.67 5.13 1.78 4.13

FOB 12-13000 8-12000 12-15000 - 6000 6000 3000
RPM 40-70 40-70 40-70 - 35 35 35
PP 8500-9600 8400-8900 8300-9000 - Air: lOOCFM Air: lOOCFM Air: lOOCFM

DEN 1010-1030 1010-1025 1030-1040 - t - • - -..
VISCOSITY 49-56 49-52 47-52 - - - -
MAXDEV.o 3.500° 3.100° 2.900° nla 2.500° 2.000° 2.000°

Condition: 4 TIBIG TIBIG TIBIG TIBIG TIBIG TIBIG TIBIG

Condition: IRIORIDIL IRIORIDIL IRIORIDIL IRIORIDIL IRIORIDIL IRIORIDIL 1RI0RIDIL

3-8-UG-A 2-6-WT-G 4-4-WT-A 2-8-FC-A 2-8-FC-A 2-2-NO-A
B1G/OIRP B1G/O/RP B1G/OIRP B1G/OIRP B1G/OIRP B1G/O/RP BlGlOIRP

7-UG-PR 7-RG-PR 3-IN-CP 2-IN-PR 2-IN-PR 2-IN-PP
Intennediate Intennediate Intennediate Air drill Air drill Air drill Air drill

REMARKS hole hole hole Main Hole

•



BIT # 5 6 7 8 9 10 11
SIZE (mm) 156mm 156mm 156mm 156mm 156mm 156mm 156mm
MAKE Drillmaster Hughes Reed RBI HURhes Security Smith
TYPE Hammer-bit STR-44CD EHP62A CH7DLRGSP STR-44CD HZM89F XRSOY
SERIAL # 9A351 M06YL KC5423 BW197B U39YX 707637 LX4423
JETS Open Open 12.7/14.2115.8 15.9/2xI0.3 3x14.3 2xl1.9115.9 3xl1.9
DEPTH IN 1670.00 1672.00 1687.00 1740.00 1802.00 1814.00 1851.00
DEPTH OUT 1672.00 1687.00 1740.00 1802.00 1814.00 1851.00 1874.00
METRES 2.00 15.00 53.00 62.00 12.00 37.00 23.00
HOURS 1.75 7.75 41.00 41.00 15.25 37.50 15.50

_C.HRS. 380.75 388.50 429.50 470.50 485.75 523.25 538.75
P(mlhr) 1.14 1.94 1.29 1.51 0.79 0.99 1.48

FOB 2000 8000 14000 12000 12500 12500 12500
RPM 20-40 50-60 50-60 60·65 60-65 50·65 60·65
PP Air:l00CFM 5000 4200 4200 4200 4600 5200
DEN - 1020 1040 1035 l040 1035 1035
VISCOSITY - 52 52 55 56 58 58
MAXDEV.o nla 6.000° 8.000° 10.000° 10.000° 11.000° 10.250°

Condition: TIBIG TIBIG TIBIG TIBIG TIBIG TIBIG TIBIG

Condition: IRIORIDIL IRIORIDIL IRIORIDIL IRIORIDIL IRIORIDIL IRIORIDIL IRIORIDIL

2-2·NO-A 2-2-WT-A 4-S-Wf-A 4-4-Wf-A 8-3-RG-A 5-4-Wf-A 6-7-RG·A
BlG/OIRP BlGlOIRP BlGlOIRP BlGlOIRP BlGlOIRP BlG/OIRP BlG/OIRP

2-IN·PR 3-IN·PR 4-IN-PR 4-IN·HR 8-UG-PR 4-IN-PR 7-UG·PR

REMARKS Air drill Air drill Invert mud Invert mud Invert mud Invert mud Invert mud

•

•

WELLSITE BIT REC~'ORD#3
Paramount et al Liard NWT 1-46

SPUD DATE: November 12, 1999
T.D. DATE: January 8, 2000

SURFACE CASING: 39 joints of244.Smm, S3.6kglm, JSS-8Rd-LT&C set@SOS.4m KB



BIT # 12 13 14 15 16
SIZE (mm) 156 156 156 156 156
MAKE Smith RBI RBI Hughes Smith
TYPE F570DD C45LRGSP C45LRGSP STRSOD F7PS
SERIAL # LT7426 BP458B BR868B J34ZG LT5656
JETS 3xl1.9 3xl1.9 3xll.l 3xl0.3 3xl1.9
DEPTH IN 1874.00 1888.00 1960.00 2006.00 2030.00
DEPTH OUT 1888.00 1960.00 2006.00 2030.00 2055.00
METRES 14.00 72.00 46.00 24.00 25.00
HOURS 11.75 54.50 33.50 24.00 18.75

I:CoHRS. 547.25 601.75 635.25 659.25 678.00
P (mIhr) 1.19 1.32 1.37 1.00 1.33

FOB 12500 14000 14000 14000 14500 ,

RPM 60-65 60-65 60-65 55-65 60-65
PP 5200 5400 5500 5500 5500
DEN 1035 1045 1035 1040 l035
VISCOSITY 58 58 62 62 64

MAXDEV.o 12.0000 13.0000 15.2500 15.0000 10.2500

Condition: TIBIG TIBIG TIBIG TIBIG TIBIG TIBIG TIBIG

Condition: IRIORIDIL IR/ORIDIL IR/ORIDIL IR/ORID/L IR/ORIDIL IRIORIDIL lRIORIDIL

S-S-WT-A 6-6-WT-A 8-6-WT-A 8-8-BT-A 3-3-WT-A
B/G/OIRP B/G/OIRP B/G/OIRP B/G/OIRP B/G/OIRP BlG/O/RP BIGIOIRP

4-IN-PR 6-IN-PR 6-IN-PR 8-IN-PR 4-IN-TD

REMARKS Invert mud Invert mud Invert mud Invert mud Invert mud

•

•

- 9 -

WELLSITE BIT RECORD #4
Paramount et al Liard N\VT 1-46

SPUD DATE: November 12, 1999
T.D. DATE: January 8, 2000

SURFACE CASING: 39 joints of244.5mm, 53.6kglm, J55-8Rd-LT&C set @ 505.4m KB



PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 10

DST#1

Recorder# K3 at 1,367.00 meters

• Btm Hole Tempcmture @ FSI: 51.5 C

1999-12-07
Inflate Straddle

Test Date:
Test Type :

t . '.

Blow Description:
PREFLOW: Weak air blow increasing to strong in 15
seconds then steady throughout. No gas to Sl.. facc.

FINAL FLOW: Strong air blow in 30 sees. Gas to
surface in 2 mins - too small to measure - decreasing
throughout.

Remarks:
Mechanically successful test. Results suggest very
low penneability within the intcrval tested. The shut­
ins were not extrapolated due to insufficient curve
development.

-

• +--;........L-.---I-~~=r----+-...;.-=-;.---i• ~ ~ _ * _ m M _ _

,........,

Formation: Fantasque
Interval- Crom: .1,365.00 to: 1,392.00 meters

Pressure Time Extrapolated
Prusure

I
(lcPag) (min) (1cPag)

1 Initial Hydrostatic 14575
2 Stalt of 1st Flow 385
3 End of 1st Flow 464 8.0
4 End of 1st Shut-in 6196 61.5
5 Start of2nd Flow 280
6 End of2nd Flow 431 59.5
7 End of2nd Shut-in 7914 119.0

14 Final Hydrostatic 14566

r&iill
BAKER

HUGHESaerOil Tools

Liquid Recovery 40.00 meters

&COVtry i[kscription

._. ·4o.oifmi sLf<fHTLY-G-A-S-IF=I--EO-----INV--ERT

•
BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 1
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Recorder: K3
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PARAMOUNT ET AL FORT LIARD 1-46
00/60.050 /123.220 10
05T#: 1
Recorder: N37
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PARAMOUNT ET AL FORT LIARD '-46
00/60.050 /123.220 10
DST#: 1
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PARAMOUNT ET AL FORT LIARD 1-46
00/60.050/123.220/0

DST#1

Mud Data:
-e--------------------

General Information:

Operator: Paramount Resources Ltd.
4000,350 - 7th Avenue S.W.
Calgary Alberta TIP 3W5

Licence#: 1861
Tester: Pugh P

TicketJ#: 809302

Reverse Circulated? N
KB Elevation: 542.20 meters

Ground Elevat'n: 537.20 meters
Total Depth: 1,545.00 meters

Weight:

Type:
Viscosity:

WaterLess:
Filter Cake:

Hole Data:

Drilled Hole Size:
Calipered Hole Size:

Hole Condition at Test Time:
Conditioned prior to this test?

1060 kg/m3

Invert

51 sII
0.0 cels

O.Omm

222mm
222mm

Good

N

Recorder Summary:

c~eri I Type position I Capacity Units I Depth Comments I--,~". ~---

3 ZI Fluid Recovery 41400 kPag

I
1,352.00 Recovery recorder

N37 ZI Inside 41400 kPag 1,356.00 Above interval

I9487 IK-
3 Outside 20700 kPag

i
1,367.00 Leaded Incorrectly

K3 ZI Outside 82700 kPag 1,367.00
•
Distributions:
Reports Sent To: Wayne Tomm
Fluid Samples - no of: 4 Sent To: AGAT

t .

Gas Bombi Sent To

11409/4004 AGAT

Bottom Hole Samplerll Sent To

001 AGAT

•BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 5



45.62 m
93.25 m

1,264.45 m

1,357.70 m

7.15 m
14.45 m

27.00 m

25.40mm

Page: 6

; . '.

Tool String Length:

Drill Collar 1.0.: 65 mm
Drill Pipe 0.0.: 102 mm

Collar Pipe Total:

Stick Up:

Tool Above:
Interval Tested:

Bottom Hole Choke Size:

i··'

- 6ft1

1.16 m

1.78 m

0.65 m
2.38 m

0.33 m
0.31 m
0.33 m
1.38 m

1.50 m

1.03 m

1.38 m

2.22m

0.30m
0.43 m
1.90m

0.31 m

2.00m

Length

0.83 m

0.42m
2.02m

4.00m

0.30m
18.66 m

Safety Joint
Inflate Pump

Packer Stick Down
Port Sub
Recorder Carrier

Hydraulic Jars

Screen

Packer Assembly

Hydraulic Tool

Bottom Hole Sampler

Recorder Carrier

Ducription

Pump Out Sub
Double Pin Sub
Pump Out Sub
Recorder Carrier

PARAMOUNT ET AL FORT LIARD 1-46
001 60.050 /123.220 10

05T#1

Spacing

Cross Over Sub
Drill Collar

Cross Over Sub
Packer Stick Up
Packer Assembly

Perforations

Belly Spring

Diagram

•

..~-----_._-------
Tool Sequence:

•BAKER OIL TOOLS I LYNES DRILL STEM TESTING



Page: 7

Time

Shut-in# 2

Cluut
Label

Chart Time Delta P I Pressure Abscissa Used
Label for

(min) (lc.Pag) (lcPag) (T+d1}/dT Extrap---- 464
f--. - 1--._-- .0.0

2.0 282 746 5.0000
4.0 532 995 3.0000
6.0 763 1226 2.3333
8.0 990 1454 2.0000

10.0 1204 1668 1.8000
12.0 1413 1877 1.6667
14.0 1612 2076 1.5714
16.0 1807 2271 1.5000
18.0 2000 2463 1.4444
20.0 2188 2651 1.4000
22.0 2375 2838 1.3636
24.0 2559 3022 1.3333
26.0 2742 3205 1.3077
28.0 2919 3383 1.2857
30.0 3093 3557 1.2667
32.0 3266 3730 1.2500
34.0 3437 3900 1.2353
36.0 3617 4081 1.2222
38.0 3785 4249 1.2105
40.0 3962 4425 1.2000
42.0 4127 4590 1.1905
44.0 4292 4755 1.1818
46.0 4454 4917 , . 1.1739
48.0 4621 5085 l.i667
50.0 4781 5245 1.1600 I52.0 4939 5403 1.1538
54.0 5100 5563 1.1481
56.0 5254 5717 1.1429
58.0 5412 5875 1.1379
60.0 5572 6035 1.1333

4 61.5 5732 6196 1.1301

Delta P ~pressure Abscissa Used I
for

(min) (lc.Pag) (1cPag) (T+d1}/dT Extrap I
----;--~--- --._-- - --. -.. .....1

M ~1 I
2.5 2471 677 28.0000 i
5.0 468 899 14.5000 i
7.5 687 1117 10.0000 I

10.0 903 1334 7.7500 I
12.5 1118 1549 6:4000

PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 10

DST#1
Recorder#N63

Pressure

Cluut Time Prunue
lahti

(min) (1cPag)

-
2 0.0 385

1.0 428
2.0 475
3.0 492
4.0 490
S.O 487
6.0 481
7.0 476

3 8.0 464

•
Build-up and Flow Curve Increments

FloW# 1 Shut-in# 1

FloW# 2

•

Cluut I Time I
Label

(min) I (1cPag) I

.--S'--T- ?:~I'---~:-:::-~-::-~I
,i 3.0 412,
I 4.5, 412 1

.r---,-I_~ 411 .

Note: Increment listing is liItered to include critical data only. Complete time/pressure data is available in electronic or printed formal

BAKER OIL TOOLS I LYNES DRILL STEM TESTING



Build-up and Flow Curve Increments

PARAMOUNT ET AL FORT LIARD 1-46
001 60.050 /123.220 /0

081#1
Recorder#K3

Shut-in# 2
Cluul TiIM DeliaP Prusun Abscissa Used
Label lor

(min) (kPag) (1cPag) (1'+d1}/dT Exlrap

15.0 1329 1760 5.5000
17.5 1539 1970 4.8571
20.0 1750 2181 4.3750
22.5 1952 2383 4.0000
25.0 2169 2599 3.7000
27.5 2369 2800 3.4545
30.0 2569 3000 3.2500
32.5 2759 3189 3.0769
35.0 2951 3381 2.9286
37.5 3135 3565 2.8000
40.0 3320 3751 2.6875
42.5 3500 3931 2.5882
45.0 3682 4113 2.5000
47.5 3854 4285 2.4211
50.0 4023 4454 2.3500
52.5 4185 4616 2.2857
55.0 4349 4780 2.2273
57.5 4500 4930 2.1739
60.0 4644 5075 2.1250
62.5 4792 5223 2.0800
65.0 4928 5359 2.0385
67.5 5072 5503 2.0000
70.0 5209 5639 1.9643
72.5 5341 5772 1.9310
75.0 5479 5910 t . 1,9000
77.5 5608 6039 1.8710
80.0 5732 6163 1.8438
82.5 5859 6290 1.8182
85.0 5979 6410 1.7941
87.5 6091 6522 1.7714
90.0 6214 6644 1.7500
92.5 6331 6762 1.7297
95.0 6443 6874 1.7105
97.5 6560 6991 1.6923

100.0 6676 7107 1.6750
102.51 6788 7219 1.6585
105.0 6893 7324 1.6429
107.51 7000 7431 1.6279
110.0 7112 7543 1.6136
112.5 7211 7642 1.6000
115.0 7319 7750 1.5870
117.5 7419 7849 1.5745

7 119.0 7483 7914 1.5672

(min) (1cPag)

Chart Time Pressure
Label

FloW# 2

7.5i 411
9.0 410

10.5 413
12.0 415
13.5 419
15.0 425
16.5 426
18.0 429
19.5 433
21.0 437
22.5 439
24.0 431
25.5 440
27.0, 439
28.5 441
30.01 '439

•

31.5 438
33.0 441
34.5 441
36.0 437
37.5 431
39.0 437
40.5 437
42.0 438

1
43.5, 437
45.0; 438,
46.5 436
48.0 437
49.5 439
51.0 435
52.5 434
54.01 431

~~:~, :~~
! 58.5! 433 I

6 ! 59.5: 4311... __c_ .... __.L.._- ----_._--!

•

tIP In,",m",'Ii~;ng Is filtl",s 10 In<lodl lri'",,) dota only. Compl"" tim"p"",u", do.. b avaHobll In II~'II 0' p.inl<d (onnot

BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 8
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Build-up and Flow Curve Increments

- 18 -

PARAMOUNT ET AL FORT LIARD 1..46
00/ 60.050 /123.220 10

DST#1
Recorder#K3

Horner Extrapolation:

•

•

•Note: Increment listing is filtered to include aitical data only. Complete time/pressure data is available in electronic or printed forrnllt.

BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 9
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I
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I
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• I

• I
I

I I
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• I

I I
I

I I

I

PARAMOUNT ET AL FORT LIARD 1-46
00/60.050 I 123.220/0
DST#: 1
Recorder: K3

4900

5600

7000

6300

•

4200
....
01
III

~
2! 3500
::::I
III

Pi
Q.

2800

•
2100

I

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

•
1400 - -- - - - - - - - - - --- - - -_. - - - - - - --- --- - -- - - - - - - - ---------- - -- - - --_!- _. - -- -- ---- - - -- _.- -- - - - -- ---

I

I

700 - .1- __

o

...
o

10
(T +dt)/dl



7200 - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . -

I

N
o
I

1

Shutoln#•

•
•

•
•

10
{T +dt)/dt

•

..

•

-----------------------------------------------,
, I

: I

• I
• I
• I--- ---- --- ------- ---- - ---------------:- ---------,

• I
• I
• I

• I
• I

_________________________________ o ~----- • ,

I : I
I • I
I • I
I • I

--------------------------------------------_ .. _-~--------------------------------_._------------~
I : I
I • I: .:
I • I

------------------------------------------------;------------------------------~----------------,
I • I
I • I
I • I
I I

I • I------------------------------------------------;---------------------------i-------------------,
I • I
I I
I • I

I • I
I I

------------------------------------------------,-----------------------~._------------------_._-
I •
I
I
I
I------------------------------------------------.------------------.----------------------------
I •
I
I
I
I------------------------------------------------.--------,--------------------------------------: .
•I

----~-------r----------------------------------------- ------
I
I
I
I
I

PARAMOUNT ET AL FORT LIARD 1-46
00/60.050/123.22010
DST#: 1
Recorder: K3

o
100

800

5600

8000

6400

2400

1600

•

4800
....
01

"'Q.

~

e! 4000
::J
III
III
f:!

Q.

3200

........

"Ql
co
!l!
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pf't#lln Time; ..
(lrPag) (min)

1 Initial Hydrostatic 14575
2 Start of 1st Flow 385
3 End of 1st Flow 464 8.0
4 End of 1st Shut-in 6196 61.5
5 Start of2nd Flow 280
6 End of2nd Flow 431 59.5
7 End of2nd Shut-in 7914 119.0

14 Final Hydrostatic 14566

Recorder Type: K·3
Capacity: ~O,700 kPag
Comments: Loaded Incorrectly

Recorder Type: ZI
Capacity: 82,700 kPag

PARAMOUNT ET AL FORT LIARD 1-46
001 60.050 /123.220 /0

DST#1

······_··[···-r·"i: I ;

l! / "\-... __ ~.

9487
1,367.00 m
Outside

K3
1,367.00 m
Sl.S C
Outside

-1~"H-r1 1=1I I ;-...-
j I 1---r--r-; -- n i
! I I J \ !!

I I \ , I
,J I \"7,

• / \

" J / 'II I I i
! !

__I ~L- "~---t~--! i I 2 ~ 5~. I!

-

o o m ~ _ _ ~ m M ~ ~

n-e--ol

~corder#
Depth:
Location:

15011

."

,:~rder#
Temperature:
Location:

•

~... .

I

t



Recorder Type: Z[
Capacity: 41,400 kPag
Comments: Above interval

N37
1,356.00 m
50.5 C
Inside

PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

DST#1.1----------------
Recorder#
Depth:
Temperature:
Location:

- .ta ...•.._J ._
! ! 2 I

*a DO M __-........

.-J--------.P;:;:;; J ~7~
I Initial Hydrostatic! 14383 j

2 Start of 1st Flow 373
3 End of 1st Flow 521 8.0
4 End of 1st Shut-in 6026 61.5
5 Start of2nd Flow 274
6 End of2nd Flow 459 59.5
7 End of2nd Shut-in 7870 119.0

14 Final Hydrostatic 14423

c~rder#

Temperature:
Location:

N63
1,352.00 m
48.0C
Fluid Recovery

Recorder Type: Z[
Capacity: 41.400 kPag
Comments: Recovery recorder

8.0

Time
(min)

59.5
119.0

J Pressure
i • '. (lcPag)

- 2 Start of IstFlow·- -_. ···"O~---I

3 End of 1st Flow 335
5 Start of2nd Flow 430
6 End of2nd Flow 379

17 End of2nd Shut-in 434,

~t~:~r'--I~-I--.IC

,- -t
J : ~~-"--l=t-=t-=J~

tSO i I I I i I I !
tOO f I ' f I 1- .----i
so ..·..•..····f···· L _..1... ·_~··_··_···l! _ I ·_·t ·_..1

I I ! i I I io . . . . .
o m ~ _ ..0 .. m ~ *

-cw--I

• Page: 13



PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

DST#2

1999-12-08
InOate Straddle

Test Date:
Test Type :

Blow Description:
Misrun

Remarks:
Misrun - unable to maintain a stable packer seat
Packers kept skidding in the hole when weight was
applied.

_iill
BAKER

HUGHES

o III tal \10 ~ SlO :110 QO ., 1«1 100 till 721

~.......

Formation: Belloy

Interval- from: 1,323.00 to: 1,343.00 meters

Recorder# K3 at 1,325.00 meters

.erOil Tools

~ .

Pressure Time Extrapolated
Pressure

(/cPag) (min) (kPag)

1 Initial Hydrostatic 14100
14 Final Hydrostatic 14089

• Btm Hole Temperature @ FSI: 45.8 C

Liquid Recovery 0.00 meters

RecOW!ry Description

0.00 m No fluid recovery
O.OOm

•BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 1



50

35

40

45

30

20

25

15

10

5

660600

(kPag) at Critical pOints:­
1: 14100

14: 14009

540

Pressure

480420360

-

30024018012060

- - - - - - - T - - - - - - -1- - - - - - - T - - - - - - -1- - - - - - - r - - - - - - -1- - • - - - - r - - - - - - ") - - - - - - - r - •• - - - , - - - - - - - r - - - - - -

PARAMOUNT ET At FORT LIARD 1-46
00/60.050/123.22010
DST#: 2
Recorder: K3

o

1 1 1 1 1 I I 1 I 1
I I I 1 I I I 1 I 1
1 I I I I 1 I I
1 I I 1 I I 1 1
1 1 1 I I 1 1

- - - - - - - T - - - - - - -1- - - - - - - - - - - - r - - - - - - ") - - - - - - - r - - - - - - , - - - - - - - r - - - - - -
1 I 1 1 I I 1 1
1 1 1 1 I I • I
I' 1 1 I I 1 1
1 1 1 1 I 1 I 1
1 1 1 1 1 1 1 I 1 1 1

- - - - - - - T - - - - - - -1- - - - - - - - - - - - -1- - - - - - - r------ -1- - - • - - r------") -------r----- -, -------r------
1 I 1 1 1 1 I 1 1 1
1 1 1 1 1 1 I 1 1 1
1 1 1 1 1 1 I I 1 1
1 I I 1 I 1 I 1 1 1
1 I I I 1 1 1 I 1 1 1

- - - - - - - T - - - - - - -1- - - - - - T - - - - - - -1- - - - - - - r - - - - - - -,- - - - - - . - - - - - - ") - - - - - - - r - - - - - - , - - - - - - - r - - - - - -
• • I 1 1 I , I 1 I 1
I 1 1 1 I 1 1 I 1 1 1
I 1 1 1 I 1 I 1 , 1 I
I 1 I 1 1 I I 1 1 1 I
1 , 1 1 I 1 1 I I 1 1-------T------- -----T------~-------r------~------r--- --,-------r------,-------r------
I 1 1 1 1 1 1 1 ,
1 I 1 1 , , I 1 1
1 I 1 1 1 1 , , 1
I 1 1 1 1 1 1 1 1
• 1 1 • 1 1 1 1 ,

- - - - - - - 1 - - - - -.- - - - - - - T - - - - - - -1- - - - - - - r - - - - - - -1- - - - - - - - - - - - - - r - - . - - - -I - - - - - - - - - - - - -

I' I • 1 1 1 •
'I 1 • 1 1 1 1
•• , 1 1 1 1 1
1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1-------j- ----1------- -------.------- -------I-------r-------I-- ----r-------.------- ------
• 1 1 1 1 1 I 1
•• 1 1 1 I 1

• 1 • 1 1 1 •
1 1 I 1 1

-------:- --. --- -------:- --------------:- ------ ------~- ------r------~
1 1 1 1 •
I , 1 I
1 1 • I
1 1 1 ,
I 1 1

- - - - - - -,- - - - - - - - - - - - - -I - - - - - - - - - - - - - -1- - - - - - -

1 1 1
, 1 1
, I •
I 1 ,

- - - -:- -:- -: ...
1 1 1
I 1 1
1 1 1
1 1 •

4=:::...---+-----~1----+-----~I----+-----~.----+------:f-----4=:::::=----I-----~---_J_ 0

720

Time (mInutes)

o

1500

3000

4500

13500

12000

15000

10500

-

9000
....
01
III
0.
~

!! 7500
:J

~
0.

6000
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(kPag) at Critical pOints:4II;
1: 13955

14: 13968

540

Pressure

480420
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360
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Above Interval

300240180120

PARAMOUNT ET AL FORT LIARD 1-46
00/60.050/123.220/0
DST#:2
Recorder: N37

I

-----r----
I,
I,
, I

'. - - - - - r - - - - - - -,
I I
, I, ,, ,

, , I

------~-------r------ ... --
, , I
I , ,

I I I
I I I

I I 1 I I

-T------~-------r------~-------r------ ...
I I I , , I
I I t I I ,
I , , , , I
t I , I , I
, I I I , ,

-·---T------~--·----r·-----~------ r------,---
I , I , I ,
I I , I I I
, I , I , ,
I , I , I ,

I I , , , I , I
- -,- - - - - - - T - - - - - - -,. - - - - - - T - - - • - - -,- - - - - - - r - - - - - -,- - - - - - • r - - - - - -

I , I " ,
I , I I' ,
I ,I 1 ,

I " I I
, ,I I I

- - - ",. - - - - - - T - - -" - - -,- - - - - - - - - - - - - -,- - - - - - - - -,- - - - - --
I " , ,
1 " 1 1
I • I .. I I
I I' , , ,
I , , • , I I

-. - - - -,. - -. - - - i - - - - -. -,- - - - - - - - - - - - - .,. - - - - - - - - - - - - -,-
I " , I I
I ,I I , I
I I I I , ,

1 I' I I ,
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PARAMOUNT ET AL FORT LIARD 1-46
00/60.050/123.220/0
DST#: 2
Recorder: N63

o
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PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

DST#2

1060 kg/m3
Invert

51 sli

0.0 eels

O.Omm

222mm

222mm

Good

N

Mud Data:

Weight:

Type:
Viscosity:

Water Loss:
Filter Cake:

Hole Data:

Drilled Hole Size:·

Calipered Hole Size:

Hole Condition at Test Time:

Conditioned prior to this test?

Operator: Paramount Resources Ltd.
4000,350 -7th Avenue S.W.
Calgary Alberta TIP 3W5

Licence#: 1861
Tester: Pugh P

Ticket#: 809303
Reverse Circulated? N
K.B Elevation: 542.20 meters

Ground Elevat'n: 537.20 meters

Total Depth: 1,545.00 meters

...-----------------
General Information:

Recorder Summary:

orderl# Type I Position Capacity Units Depth Comments
----~.. -_.- ~._-_. __... - .

ZI Inside 41400 kPag 1,310.00 Recovery Recorder
. .'4" ..___

N37 ZI Inside 41400 kPag 1,314.00 Above Interval
9487 K-3 Outside 20700 kPag 1,325.00
K3 ZI Outside 82700 kPag 1,325.00
•
Distributions: ~ . '.

Reports Sent To: Wayne Tomm

l,-

•
BAKER OIL TOOLS IlYNES DRILL STEM TESTING

~
•

Page: 5



PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

081#2

.------------------
Tool Sequence:

Diagram ~scriptlon ungth

•
Pump Out Sub 0.33 m
Double Pin Sub 0.31 m
Pump Out Sub 0.33 m
Recorder Carrier 1.38 m

Hydraulic Tool 1.50 m

Bottom Hole Sampler 1.03 m

Recorder Carrier 1.38m

Hydraulic Jars 2.22m

Safety Joint 0.65m
Inflate Pump 238m

Screen 1.16 m

Packer Assembly 1.78 m

Packer Stick Down 0.83m

Port Sub 0.42m
Recorder Carrier 2.02m

Spacing 6.60m

Cross Over Sub 0.30m
Drill Collar 9.13 m

Cross Over Sub 0.30m
Packer Stick Up 0.43 m

I
Packer Assembly 1.90m

Perforations 0.31 m

0 Belly Spring 2.00m

BAKER OIL TOOLS I LYNES DRILL STEM TESTING

Tool String Length:
Drill Collar 1.0.: 65 mm
Drill Pipe 0.0.: 102 mm

Collar Pipe Total:

Stick Up:
Tool Above:
Interval Tested:

Bottom Hole Choke Size:

, .

38.69 m
93.25 m

1,217.96 m

1,311.21 m

2.66m

14.45 m
20.00m

25.40mm

Page: 6



PARA~IOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

08T#2

Recorder Type: K-3
Capacity: 20,700 kPag

l
....\. - ..

-04

-'corder#
Depth:
Location:

_.....- _._.. ..: ' ;.,.

,
•f·: ~

··
~ _.'

9487
1,325.00 m
Outside

.__.._-.----------
PI'tISUJ'l Tunc
(/cPag) (min)

1 Initial Hydrostatic 14059
14 Final Hydrostatic 14045

_':'':':'-.;,-.,'---------------,-----'"

Recorder#

"~ture:
Location:

K3
1,325.00 m
45.8 C
Outside

Recorder Type: ZI
Capacity: 82,700 kPag

II I I \- -I-+-+--+--+--+--+--+--\,r-+-+--;--;I i I! !'

PrUl1II't Tunc
I . , (/cPag) (min)

1 Initial Hydrostatic 14100
14 Final Hydrostatic 14089

- It' I L I 1\
,. 1-/}-ij'--i1-'-+-1-+-1-, i ,;;;
•o III 1:10 110 2011

•

! !

Page: 7



PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

D5T#2

Pns.nue I Time
(lcPag) (min)

...-.-1-----.---- --.. -_ __.
1 Initial Hydrostatic ]3955

14 Final Hydrostltic 13968

Recorder Type: ZI
Capacity: 41,400 kPag
Comments: Above Interval

N37
1,314.00 m
47.6C
Inside

~ m ~ M _ _ ~ _ M ~ - ~

,.......,

...f--I--+-1--+.-~+--+-+-+-t-i-i

.~--------------
Recorder#
Depth:
Temperature:
Location:

c~rder#

Temperature:
Location:

N63
1,310.00 m
47.0C
Inside

Recorder Type: ZI
Capacity: 41,400 kPag
Comments: Recovery Recorder

; . '.

': Ir : ...•~. .. . ........I.._I.rL.....L_..··~_·..·_~--_·_~.-·-_ ....1
In I III hi: !.: I

o.........LlI'-"-

o ~ m ~ M - - ~ - ~ ~

• Page: 8



Recorder#. K3 at 1,334.00 meters

1999-12-09
Inflate Straddle

, . ..

Test Date:
Te.1tType:

Blow Description:
Misrun

Remarks:
Misrun - Unable to obtain a packer seat due to
packers skidding when attempting to open tool.

PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

DST#3

___
BAKER

HUGHES

--··-··-T--·~··T·-·-~·;:l--··--- =r=-r'-..---

'--."-'-. -.., Ii' 'I (.-
......- .._---- ----

f \
I \

~--- ..
\I

I 1\
I

tI- -- .__._ .. --\

&cove", IDutrlptlon
. - ..- O.O()""iii·No-jiliidrccovery

1­
J:

Pnuun Time ExlrtlpOlaled
Prunue

(lcPag) (min) (lcPag)

1 Initial Hydrostatic 14268
14 Final Hydrostatic 14268

Formation: Belloy

Interval - from: 1,332.00 to: 1,352.00 meters

Liquid Recovery 0.00 meters

.erOil Tools

.tm Hole Temperature @ FSI: 45.0 C

•
BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 1
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(kPag) at Critical pOints:~
1: 14268

14: 14268

Pressure

480

Time (minutes)

•

360
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240120

PARAMOUNT ET AL FORT LIARD 1-46
00/60.050 /123.220 /0
o5T#:3
Recorder: K3
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PARAMOUNT ET AL FORT LIARD 1-46
00/60.050/123.220/0
DST#: 3
Recorder: N37
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PARAMOUNT ET At FORT LIARD 1-<46
00/60.050 , 123.220 10
DSTt#: 3
Recorder: N63
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Mud Data:

PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

D5T#3

.---------------
General Information:

Operator: Paramount Resources Ltd.
4000,350 -7th Avenue S.W.
Calgary Alberta TIP 3W5

Licencel#: 1861

T~er. Pu~,P

Ticket#: 809304

Reverse Circulated? N

KB Elevation: 542.20 meters

Ground Elevat'n: 537.20 meters

Total Depth: 1,545.00 meters

Weight:

Type:

Viscosity:
Water Loss:
Filter Cake:

Hole Data:

Drilled Hole Size:

Calipcred Hole Size:
Hole Condition at Test Time:
Conditioned prior to this test?

1070 kg/m3
Invert
S3 sli

0.0 cels

O.Omm

222mm

222mm

Good
y

Recorder Summary:

ortI~'~ Type I PosiJion Capacity , Units I lHplh L Comm~nts-_....__.- ---- ---------_._._--
ZI Inside 41400 kPag I 1,319.001 Recovery Recordert

N37 ZI Inside 41400 kPag I 1,323.00 Above Interval
9487 K-3 Outside 20700 kPag I 1,334.001
K3 ZI Outside 82700 kPag 1,334.00
•
Distributions: , . ,

Reports Sent To: Wayne Tomm

•BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 5



PARAMOUNT ET AL FORT LIARD 1-46
001 60.050 /123.220 10

DST#3

.~--------------
Tool Sequence:

Diagram

•

•

Dtscription

Pump Out Sub
Double Pin Sub
Pump Out Sub
Recorder Carrier

Hydraulic Tool

Bottom Hole Sampler

Recorder Carrier

Hydraulic Jars

Safety Joint
Inflate Pump

Screen

Packer Assembly

Packer Stick Down
Port Sub
Recorder Carrier

Spacing

Cross Over Sub
Drill Collar

Cross Over Sub
Packer Stick Up
Packer Assembly

Perforations

Belly Spring

ungth

0.33 m

0.31 m
0.33 m

1.38 m

1.50 m

1.03 m

1.38m

2.22m

0.65 m
2.38m

1.16 m

1.78 m

0.83 m

0.42m
2.02m

6.60m

0.30m
9.13 m

0.30m
0.43 m
1.90m

0.31 m

2.00m

Tool String Length:

Drill Collar 1.0.: 65 mm
Drill Pipe 0.0.: 102 mm

Collar Pipe Total:

Stick Up:
Tool Above:
Interval Tested:

Bottom Hole Choke Size:

I

38.69 m

93.25 m

1,226.90 m

1,320.15 m

2.60m

14.45 m

20.00 m

25.40mm

BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 6



DST#
Recorder#

•. 'C'~'~\'~"-; "'~~'~~1:!rT~~~p, ~;':'::f.··:·~i\;'~"':; ~;}7>!"!'1fJ"'~~ .~:?~~;~~; :';,.C{·'~;': ~ ;(;;;!~;~:~~;~'~~~i"': {"':'~'~{-~:~;r1;':!;?~q::)('7'.' ;'.:~~f'7',.:",",~~r', c'j{~~;;~r,;,'~'~:~:~;~

----------

• -Build-up and Flow Curve Increments

FloW# Shut-in#

Horner Extrapolation:

•
; .

N.lncrement listing is filtered to include critical data only. Complete time/pressure data is available in el~tronic or printed format

Page:



- PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 10

DST#3

Recorder Type: K-3
Capacity: 20,700 kPag

9487
1,334.00 m
Outside

..~---------------
Recorder#
Depth:
Location:

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

I.•

I .' .

'.

..... ...... 'f~I'lr-\

I I \
1

"'l

I \
I-

IPressure Time
(1cPag) (min)

1 Initial Hydrostatic 14233
14 Final Hydrostatic 14233

- ..._--. : ...:. ,.
. ~ -~

c~rder#

Temperature:
Location:

K3
1,334.00 m
45.0 C
Outside

Recorder Type: ZI
Capacity: 82,700 kPag

~g=g±-=
r \ I I

1/ \ ,

I ~ -
I

1 i !I

·i/-1i-t-+-l·---+---i---i

IPruswe
Time

I ..
(1cPag) (min)

1 Initial Hydrostatic 14268

14 Final Hydrostatic 14268

• Page: 8



PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.rl20 /0

DST#3

Recorder Type: ZI
Capacity: 41,400 kPag
Comments: Above Interval

N37
1,323.00 m
46.3 C
Inside

..~--------_ ..._-----
Recorder#
Depth:
Temperature:
Location:

DIII.f--I-r--+--f---t------:\--+--+----l
MlIlI -

•+--L~-+-4---l--~=::;:==t-~• ~ M _ _ a ~ M _

""" .........

- _o'i friiii"ai Hydrostatic
14 Final Hydrostatic

P,.~ssun I Time
(1cPag) (min)

14116'
14093

&~rder#

Temperature:
Location:

N63
1,319.00 m
46.6C
Inside

Recorder Type: ZI
Capacity: 41,400 kPag
Comments: Recovery Recorder

a =t.....-········..,·--·--r··..···r···-T-r··-r······_····..·--r..·-'-r""-"'l
. , . If' .

110 -._ •..--······ ..•..• ·······f· --·t----;.--..-·· _ ;. ,. . .._.~ _-;
. ; . I I Ii! i !

no I ; : I I I l=!·--J.- t---l
- ;;. I I I ! I

J
l : "'--t-w..._.-L--~- ~'~-+-~._ ..-i J __"l

l
i

_. -_. ·-l·······i·-l---t-·_-t-..-t-f--·..-t- ······1
aft i ; : -j i ; ! ~ 1 t ",

I .. , I • I , .. • .

': ..:L c 1j~ .L J__J L .L.............J
; i! iii !..

o ~ m ~ ~ ~ _ ~ * ~ a -
r_..-

# •
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Bill
BAKER

HUGHES

aerOil Tools

PARAMOUNT ET AL FORT LIARD 1-46
001 60.050 /123.220 /0

D8T#4

Formation: Belloy
Interval- from: 1,213.00 to: 1,227.00 meten

Test Date:
Test Type :

1999·12·10
InOate Straddle

Recorder# K3 at 1,215.00 meters Blow Description:
PREFLOW: Weak air blow decreasing to very weak
by the end ofthe flow. No gas to surface.

FINAL FLOW: Very weak air blow throughout. No
gas to surface.

Remarks:
Mechanically successful test Results suggest very
low penneability within the interval tested. The shut­
ins were not extrapolated due to insufficient curve
development.

.- 1'-1·......· ....... ·········.. ··..r··..·r-r·-- .- ··-r·l- ..-....
···_·t·......-I········ ......................;........ - ....... .._..

....... _! ....... -

; : .. I
i ! ~

I

~ !. !
I II II

>-J.-l--If
.._~ \ -- \i -i -- - -I ...... 1 ,.,

I I /,
'.j,t ..._J .'-l--t........... _.... -.. f- .1-.., 1·-i-- --I U ~ i'\., I ,

­...
•• OIl tJO ,. HI I0Il .. GO _ NO 0lllI .. no JIll MI

n-.....

• Bn Hole Temperature @ FSI: 42.9 C

PI'UnII'e Time &trapolated
Prusure

(kPag) (min) (kPag)

1 Initial Hydrostatic 13026
2 Start of 1st Flow 200
3 End of 1st Flow 194 11.0
4 End of 1st Shut-in 8003 58.5
5 Start of2nd Flow 218
6 End of2nd Flow 187 50.5
7 End of2nd Shut-in 5575 99.0

14 Final Hydrostatic 12959

Liquid Recovery 2.00 meters

Recovery ~CriPtiOn
. -- .-'2J)ij~1NVERTMfii)-

•
BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: 1
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Pressure (kPag) at Critical
1: 13026 4: 9003 7:
2: 200 5: 218 14:
3: 194 6: 187
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PARAMOUNT ET AL FORT LIARD 1-48
00/80.050/123.22010
OST#:4
Recorder: K3
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PARAMOUNT ET AL FORT LIARD 1-46
00/60.050/123.22010
OST#:4
Recorder: N63
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Pressure (kPaq) at Critical
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PARAMOUNT ET AL FORT LIARD 1-46
00/60.050 /123.220 /0
DST#:4
Recorder: N37
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PARAMOUNT ET AL FORT LIARD 1-46
001 60.050 /123.220 10

DST#4-e-------------------
General Information: Mud Data:

Operator: Paramount Resources Ltd.
4000,350· 7th Avenue S.W.
Calgary Alberta TIP 3W5

Liccncc#: 1861

Tester: Pugh P
Ticket#: 809305

Reverse Circulated? N
KB Elevation: 542.20 meters

Ground Elevat'n: 537.20 meters

Total Depth: 1,545.00 meters

Weight:

Type:
Viscosity:

Water Loss:
Filter Cake:

Hole Data:

Drilled Hole Size:

Calipered Hole Size:

Hole Condition at Test Time:

Conditioned prior to this test?

1070 kglm3
Invert

53 sli
0.0 CC/S

O.Omm

222mm

222mm

Good

N

Inside
Outside
Outside

ZI
K·3
ZI

N37
9487
K3

Recorder Summary:

7)pe Posillon Capacity Units Depth Comments

!'=---+=ZI=---+:F=lu-::i~d=R-eco-ve-ry---;I--4"""1~40"""0+kP=-=-a-g-+---:-l-:-,2-0~-O~.O::-:O+R~ecovery recorder-: Recorder
Malfunction

41400 kPag 1,204.00 Above interval J
20700 kPag 1,215.00
82700 kPag 1,215.00

Distributions:
Reports Sent To: Wayne Tomm
Fluid Samples· no of: 1 Sent To: AGAT

Sent To

AGAT

•
BAKER OIL TOOLS I LYNES DRILL STEM TESTING

i' •

Page: 5
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PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

DST#4..------------------
Tool Sequence:

Diagram Ducription

Pump Out Sub
Double Pin Sub
Pump Out Sub
Recorder Carrier

Hydraulic Tool

Bottom Hole Sampler

Recorder Carrier

Hydraulic Jars

Safety Joint
Inflate Pump

Screen

Packer Assembly

Packer Stick Down
PurtSub
Recorder Carrier

Spacing

Cross Over Sub
Drill Collar

Length

0.33 m

0.31 m
0.33m

1.38 m

1.50m

1.03 m

1.38m

2.22m

0.65m
2.38m

1.16 m

1.78 m

0.83m

0.42m
2.02m

0.60m

0.30m
9.13 m

Tool String Length:

Drill Collar 1.0.: 65 mm
Drill Pipe 0.0.: 102 mm

Collar Pipe Total:

Stick Up:

Tool Above:
Interval Tested:

Bottom Hole Choke Size:

, .

32.98 m

93.25 m

1,110.07 m

1,203.32 m

4.77m

14.45 m
14.00 m

25.40mm

Cross Over Sub
Packer Stick Up
Packer Assembly

Perforations

Belly Spring

0.30m
0.43m
1.90m

0.60m

2.00m

•BAKER OIL TOOLS I LYNES DRILL STEM TESTING Page: b



Build-up and Flow Curve Increments

•Note: Increment listing is filtered to include aitical data only. Complete time/pressure data is available in electronic or printed format

Page: 7

CIuJrt Time Pf'USUIY
~I

(min) (kPag)

2 0.0 200
1.0 201
2.0 201
3.0 202
4.0 202
5.0 202
6.0 203
7.0 203
8.0 203
9.0 203

10.0 204
3 11.0 194

Shut-in# 1
cJuut Time DeltaP Prusure Ab.rclua Used
lAbel lor

(min) (/cPag) (1cPag) (f+dT)/tlT Extrap

0.0 194
1.5 24 218 8.3333
3.0 65 258 4.6667
4.5 105 299 3.4444
6.0 161 355 2.8333
7.5 319 513 2.4667
9.0 577 771 2.2222

10.5 941 1135 2.0476
12.0 1362 1556 1.9167
13.5 1811 2005 1.8148
15.0 2252 2446 1.7333
16.5 2674 2868 1.6667
18.0 3073 3267 1.6111
19.5 3447 3641 1.5641
21.0 3784 3977 1.5238
22.5 4107 4301 1.4889
24.0 4402 4596 1.4583
25.5 4675 4869 1.4314
27.0 4931 5125 1.4074
28.5 5176 5370 1.3860
30.0 5395 5588 1.3667
31.5 5599 5793 1.3492
33.0 5796 5990 1.3333
34.5 5974 6168 1.3188
36.0 6150 6343 ' . 13056
37.5 6311 6505 1.2933
39.0 6463 6657 1.2821
40.5 6603 6797 1.2716
42.0 6732 6926 1.2619
43.5 6861 7055 1.2529
45.0 6982 7176 1.2444
46.5 7091 7285 1.2366
48.0 7200 7394 1.2292
49.5 7301 7494 1.2222
51.0 7398 7592 1.2157
52.5 7486 7679 1.2095
54.0 7576 7769 1.2037
55.5 7658 7851 1.1982
57.0 7741 7935 1.1930

4 58.S 7810 8003 1.1880

PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

DST#4
Recorder#N37

FloW# 1

•

•



Chart Time DtltaP Pressure Abscissa Used
lAbel lor

(min) (lPag) (lcPag) (T+dT)/dT Extrap

0.0 187
2.5 21 209 25.6000
5.0 53 240 13.3000
7.5 113 300 9.2000

10.0 195 383 7.1500
12.5 316 503 5.9200
15.0 497 685 5.1000
17.5 741 928 4.5143
20.0 1018 1206 4.0750
22.5 1300 1488 3.7333
25.0 1585 1773 3.4600
27.5 1850 2038 3.2364
30.0 2099 2286 3.0500
32.5 2330 2517 2.8923
35.0 2549 2737 2.7571
37.5 2750 2938 2.6400
40.0 2941 3128 2.5375
42.5 3110 3298 2.4471
45.0 3273 3460 2.3667
47.5 3426 3613 2.2947
50.0 3574 3762 2.2300
52.5 3706 3894 2.1714
55.0 3830 4018 2.1182
57.5 3957 4144 2.0696
60.0 4071 4258 ; . 2.0250
62.5 4175 4362 1.9840
65.0 4285 4472 1.9462
67.5 4385 4573 1.9111
70.0 4486 4673 1.8786
72.5 4573 4761 1.8483
75.0 4666 4853 1.8200
77.5 4750 4937 1.7935
80.0 4833 5020 1.7688
82.5 4908 5095 1.7455
85.0 4991 5178 1.7235
87.5 5065 5252 1.7029
90.0 5142 5329 1.6833
92.5 5210 5397 1.6649
95.0 5277 5464 1.6474
97.5 5351 5538 1.6308

7 99.0 5387 5575 1.6212

PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 10

DST#4
Recorder#N37

Build-up and Flow Curve Increments

FloW# 2 Shut-in# 2

Note: Increment listing is filtered to include critical data only. Complete time/pressure data is available in electronic or printed formal

Page: 8

Chan Time Prusrue
Label

(min) (lPag)

5 0.0 218
1.5 217
3.0 218
4.5 219
6.0 219
7.5 220
9.0 221

10.5 221
12.0 221
13.5 221
15.0 222
16.5 222
18.0 223
19.5 223
21.0 224

• 22.5 225
24.0 225
25.5 226
27.0 226
28.5 227
30.0 227
31.5 227
33.0 228
34.5 229
36.0 230
37.5 230
39.0 230
40.5 231
42.0 231
43.5 232
45.0 232
46.5 233
48.0 233
49.5 233

6 50.5 187
. - .. _----- -- -

•

•



•Build-up and Flow Curve Increments

Horner Extrapolation:

•
I •

N.ncrcment listing is filtered to include critical data only. Complete time/pressure data is available in el~tronic or printed fonnal

Page: 9
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PARAMOUNT ET AL FORT LIARD 1-46
00/60.050/123.220/0
DST#:4
Recorder: K3
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7200
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••

------------------------------------------------------------------------------------------------900

•
"0 0
II) 10co
~

...
0



Shutoln#.

•

•
•

•

10
(T + dt)/dt

•

•

...

•

------------------------------------------------r----------------------.------------------------,
I I
I I
, I

I , I
I • I------------------------------------------------r-------------------------------------e----------,
I : I
I • I
I • I

I : I
I • I

------------------------------------------------r----------------------------------~------------,
I • I
I • I
I • I
I • I
I • I------------------------------------------------r----- ---------------------------i--------------,: .:
I • I
I • I

------------------------------._----------------~------------------------------~----------------i
I • I
I I

I • I
I • I
I I------------------------------------------------r---------------------------.-------------------,
I I
I l!I I
I I
I • I
I I-----------------------_.------------------------.-----------------------------------------------i
I • I
I I
I • I
I I
I I------------------------------------------------,---------------------.-------------------------
I
I
I
I

------------------- ----------·~----------------r-----------------~----------------------------
I
I
I

•
I------------------------------------------------r----- -----;-
I

I •
I
I
I

PARAMOUNT ET AL FORT LIARD 1-46
00160.050 /123.220 10
CST#.4
Recorder: K3

o
100

600

4200

5400

6000

4800

3600

2400

1800

1200

•

r
! 3000
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12990
165
198 11.0

7946 58.5
207
217 50.5

5528 99.0
13020

PruSJU"t Time
(1cPag) (min)

I Initial Hydrostatic
2 Start of 1st Flow
3 End of Ist Flow
4 End of 1st Shut-in
5 Start of2nd Flow
6 End of2nd Flow
7 End of2nd Shut-in

14 Final Hydrostatic

Prunue Time
i (1cPag) (min)

I Initial Hydrostatic 13026
2 Start of 1st Flow 200
3 End of 1st Flow 194 11.0
4 End of 1st Shut-in 8003 58.5
5 Start of2nd Flow 218
6 End of2nd Flow 187 50.5
7 End of2nd Shut-in 5575 99.0

14 Final Hydrostatic 12959

Recorder Type: K-3
Capacity: 20,700 kPag

'." .....
. :·.··tll ..

Recorder Type: ZI
Capacity: 82,700 kPag

"""'"

\

t

PARAftIIOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

DST#4

9487
1,215.00 m
Outside

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

K3
1,215.00 m
42.9C
Outside

. I I, i !
i ....: ~

I I I
I i \
I I \
! i II .I , , I
I / !I

_LJI- i v ,,",i-I . I i 1.J I ,I ,

..­­...

. ~

-
--•• IIIUIlIlOM ... G1 IllO_no ....

,..........

a~~rder#

~rature:
Location:

__corder#
Depth:
Location:

. , . ,,~~"'''''. ..... I
I ' .. : . I. .. .~ ..

:(.'
\.'•

• Page: 12



ZI
41,400 kPag
Recovery recorder - Recorder
Malfunction

Page: 13

;- .

IPruslll'e Time
(lrPag) (min)

ilniUaJ Hydrostatic 12884
2 Start of 1st Flow 511
3 End of 1st Flow 603 11.0
4 End of 1st Shut-in 7885 58.5
5 Start of2nd Flow 1093
6 End of2nd Flow 561 50.5
7 End of2nd Shut-in 5432 99.0

14 Final Hydrostatic 12875

Recorder Type: ZI
Capacity: 41,400 kPag
Comments: Above interval

Recorder Type:
Capacity:
Comments:

N37
1,204.00 m
43.6C
Inside

N63
1,200.00 m
42.SC
Fluid Recovery

. 1 T "T
I·· ! ···;·j········t·

I

.........-04-+-+-+;..:.;.1-o-;.-+-+--+---+---i--~~
.1O,:ao .. M __ Gl." __ na,. ..

"'-.......

o+-&-.l-J,L.-;I--i---i--~..-+-+-+-+-+-LJi~+---i
o 10 ,:ao '" M _ ,.. GO .. .. IOQ _ nil 78Il ..0

"'-e--l

10

l
J

c~rder#

Temperature:
Location:

•

PARAMOUNT ET AL FORT LIARD 1-46
00/ 60.050 /123.220 /0

DST#4..~--------------Recorder#
Depth:
Temperature:
Location:



- 52 -

1999-11·24
CONV. BOnOM HOLE
J.PAULPVCH
I02.00mm
56.00mm
l".30m
1550S0mm

TestD.at:
Tes'Type:
Tester Name:
Drill Pipe 0.0.:
Drill Collar LD.:
DrIB CoDar LaaCh:
Hole Size:

, . '.

Blow Description:
PREFLQW • STRONO AIR BLOW JMMED. _
REMAINING STRONO lHROUOHOur. NO
OAS TO SURFACE. FINAL FLOW. STRONG
BLOW IMMED. WJ1H OAS TO SURFACE IN 30
MINUTES.TOO SMALL TO MEASURE FOR
REST OF FLOW PERIOD.

Remarks:
GOOD MECHANICAL TEST.

FRESH WATER AT ., % SALT

PARA ET AL FT. LIARD 146
80-05-123-22

CST#S

FOl'lll8doa: MATTSON
late"". from: 1734.5 to: 1740.0 m

Recorda" N42 at 1737.0 m

~", lNsmpltOfl SolJnlly

643.00 m FRESH WATER
1000.00 m (NVERT CUT FRESH WTR

Q.OO m MUD TANK

Baker Oil Tools

Maximum Btm Hole Temperature @ FSI: 63.2 C

Liquid Recovery of 1843.00 m
Test was reversed out.

Prf'SIUI n"" Ert1'tlpOlQrtd
P,.,SIfll't

(kPag) (IIIIIf) (kPag)

1 Initial Hydrostatic 17793
2 Start of1st Flow '808
3 End of lit flow 9309 10.0
4 End oClst Shut.in 16417 60.0
, Start of2nd Flow 10426
6 End of2nd Flow 160104 60.0
7 End of2nd Shut-in 16484 120.0

14 Final Hydrostatic 16939

Baker Oil Tools DrRl Stem Testing
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Pressure (kPag) at Critical Points:
1: 17793 4: 16417 7: 16484
2: 5808 5: 10426 14: 16939
3: 9309 6: 16014
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PARA ET AL. FT. L.IARD 146
60-05-123-22
DST': 5
Recorder: N42
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•

15000
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~ 12500
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TIme (minutes)
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PARA ET AL FT. LIARD M8
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"

COMPANY.. ..•. _P.ARAMOmn:..AE.SOL'P.CES.. ItTl'. ..
CONTACT IN CALGARy _ _ .
CONTACTS PHONE _ _._. FAX_...... .._ _.
WELLNAME J?ARA..E'I.AL..n LIARD 146 .
LOCATION _ 60~.05.=123-22..... ....•.•__ ..•
K.B. _ 5.42.. 5 '''_ mGROUNOELEV s.:n.5 .. _ m
COMPANY REP _._._ J'lILBERI.•CALLIHO.O _._ .
TESTER •. ...•. .. __ _J.. PAUL.. 2U.GH.. .. _.._ ..
JAR No.__....209 HVORAUUC TOOL No _....... 171. .•,
UMT.__.._ _.3S'019_ - __.-. PUMP No _ IliA.. .
CONTRACTOR WCI.SION ..DRLG RIG No. . 319 _..
TtCKET No ..B.Wm..•._.- DATE __-l9.g.9~12.~2.L_ .

HOLE CONDITION 0 TEST TIME:
EXCELLENT 0 GpoD 121 FAIR 0 POOR 0

WAS HOLE CONomoNEO PRIOR TO TEST: YES m NO 0
HOLE DEVIATION: YES 0 NO ~ AMOUNT _.... .._ ._•. DEGREES
CAUPER LOG RUN PRIOR TO TEST: YES 0 NO tBI
CALlPERED HOLE SIZE. TEST DEPTH _.__•MAX. mm
MUD TYPE __._,....__ ..._..I!lYERT__..• _ _.__ .__ ._.• _
WEIGHT _lO.4.0-kWm VISCOSITY ..... .52.•.•WATER LOSS _..0._
Fl.TERCAKE .. __ .•."'O_..__ mm
DRILL PIPE 8IZE:O.O•..l.O.2._ mm 1.0. _.6.5_ nvn WEIGHT .2.0...8.4. fVm
ORILLCOUARS:O.D••~21. nun J.D•...56 nun RUN 169.30 m
MAIN HOlE OR CASING SIZE _. ... ........ . 15.5 •.5. "._." ....•. mm
BOTTOM HOLE OR CHOKE SIZE _.•_•• _ ...._25.•.4. •.._._.•__ mm
PACKER RUBBER SIZE: OIAM.IN mm._ .lljL LENGTH IN m...l•.O.Q.
RU88ER LEFT IN HOLE: YES 0 NO 8
TOP PACKER: SERIAL No _ --C01iV........._ CONOITJON _.1 .
BTM PACKER: SERIAL No CONV...•..__ .. CONDITION __.1.. ..

MEASURED WITH:
8fDE STATIC' 0 CRITICAL FLOW PROVER 0
FLOOR MANIFOLD 0 ORIFICE WELL TESTER 0
CLOSED CHAMBER 0 OTHER 700_SHALL•.T.o..HEAS.llBE_

RISER 81ZE--..---;;;-;;.-~.";;"~~.._or=~~~_=.-:=_t
• . CHOKE mm READWG

No. INSfDE 0

REC.No.N42

I FIELD

. ~ . _.........__ .•.__..._.--_._---------'---_._-- ..

. '" ...... ~ ... ~-- ... ~~.•_.. ,.-_..-- .. -. __..__ ..__._--_._._.._-
FIW. FLOW BLOW DESCRIPTION: SIRQNG....BLQiLIMHEO.
JfITH .GAS..TO. .8.UBlACS•.IN ..3.0....HIHtlt.ES.. TOO .
SlWJa .TO HEASUBLroa..usl_0F..n.oW P£Rlon•.•. _.

PRESSURE kh OEFLICTION PRESSURE kPI
1 1 11192.85
2 2 5807.92

lEST No... 5..WS. TEST No_ _.S_.. __

E noN TESTED _. . .KA.TTS.ON ...- T.0.•..1.7.4.o..• O m
AI. TESTED: From_ 113.4.5 ._ m 1o._~1.4.0 ...0 m
INTERVAL TESTED 5 .5.. _ m

TEST TYPE . CONV•..BOT.TOM. ... BOLE_ RESET: YES 0 NO rii1
CUSHION: YES 0 NO lSI TYPE __.__...... AMOUNT .•.:. ..••._._ m
STARTED IN HOLE 0.01-:10.. HRS. OPENED TOOL ..oS":'.O.t.HRS.
DATE &TIME OUT OF HOLE ._".19..9~::.12=.2.4_ •..1.4..:..4.0•.HRS.
TEST TIMES: I

PRE.fLOW. ..10 MlN. INITIAL SHUT-1N.__.6.0_. MIN.
SECOND FLOW _.. _._. MIN. SECOND 8HUT-IN_. MIN.

FINAL FLOW ... 60 ...... MIN. FINAL SHUT-IN__.12.0.•..• MlN.
PRE.fLOW BlOW DESCRIPTION: S'Xl\ONCLAIR..JiLQW__ . _
.neED... ' REKAINING.•S.'XRONG...7.BROOGH0D7.•_l1IO .
GAS TOSUarACE..... . __._ _ ••.._. _. _ .

BTM. H. SAMPLER' ....3.0L.. seNT TO AGAt -
..... oaC.Q , c.nnn SENT TO AGA1' _

SEQUENCE OF TEST EVENTS:
.GOOD. HECHANI.CAL_n:S.'L. .__..__. ._ -._-
..- ~... ~.- ~ - ~ -._.._------_ .._......._~.__..._-- .. _._ .. -.....
FWB.JiATER....AT._...5J.....SALL__... _

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

.. .- __._. __00.---·------_..·_·----_·· ..--.----
........_._._---_.

11 11
12 12------13- 13

14 14 16938.84

3 3 9309.77
• 4 16416.91

-5====~~===:l5~1~O~42~SS:il~·2R===t==~~==:1===E==~-_··s e 16014.48
----··-7- 7 16484.16

I-- ~ 8
I 0

t- ~_O_ 10

• ' ..
-_ .. ,-.-- .. ~...-._-------_.•-----------_.- -_ ..



BEFORE TE!T IN DEftRJCK

-_-_==='j~~~ ~ -....,...:;1;;..811!2!--........... ----l 162

INFLATABLE
TOIl L.IIlIIl

7ItI TOTAL .-_1;:.:9;...;0;.;;•..;;;3...;.7__ ---l!lIl TOTAL .-_1;;;"8...9-".",,,,2..;;.,9__
..TOTAL 188.81 ---
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TEST TOOL & PIPE RECORD

Location: __-6.0...-05-123::.2.2-__ Date 1999-12-24 Ticket t# _ ....eI.WO~93~O....7"--

to 124Q.O__ .. _TotaIDepth 1740.0 TestNo. ...iiSI-..__1734.5
CIIILL COl &1'1W

JOtHr LEHQTH JOINT L!HQTH aM.L. .....
1 18.93 u 1 19 37 ., 19 37 2' 19 35
2 18.78 '2 2 19 03 12 18.14 22 19.01
3 19.16 13 3 18.65 " 18.26 23 18.70
• 18.91 ,.

" 1941 14 19.05 24 19 06.- s 18.92 " • 18.01 " 18.68 21 18.61
• 19 06 1. • 19 07 " 19.03 21 19 01., 18.58 17 ., 18.32 ,., 19.43 27 19 31
• 18.46 11 • 19.39 " 19.03 21 18.65
• 18.50 tt • 19 34 tt 18 72 21 18 71
10 » to 19.04 » 19 06 30 18 70
11t 169.30 2M :IN 189.63 TO~ 189.37 TO'H. 189.17TOTAL TOTAL TOTAL
11 18.72 .t 18 71 It 18 73 It 19.04 7t 19.39
3Z 19,02 G 18 7Q 12 19,08 a 18 33 72 18,72

" 19 04 43 19 04 11 19 06 IS 17.98 n 19.06
34 18.73 ... 19'~ 35 54 18.78 .. 19.45 74 19.50
• 19 32 411 19.03 Il5 18.36 • 19 07 7'S 18,45

• 19.02 41 19.39 II 18.15 • 19.08 " 19 69,., 19.33 .., 19.38 a7 19.39 .., 18 74 .,., 19,49

• 19.06 ... 19 02 II 19.38 • 19.40 " 19 59
• 19.42 .. 19.01 • 19.06 • 18.67 71 19.09
«» , 9 0:1 so 18 74 10 19.70' 70 19 05 10 19.49... 190.6'9 711 190.37 III 189.29 III 188.81 1011 192.47TOTAL TOTH. TOTAL TOTH. TOTH.
It 19.50 " tot
a 9 71 IZ ,ez TOOL 21.30
IS :Jl.oP .58 IS 103 --M 9.14 .. 104 ,ItTOTAL 169.30

• • tCllS 2ndTOTH.• • tOi
.7 .., 10., 3rcITOTH. 189.63

• • ! 101
,

189.31..TOTH.• .. '01
10 100 ftO HlTOTAL 189.17

"" 39.53 1211 1311 eTOTH. 190.69TOTAL TOTAL TOTAL

•

CONVENTIONAL
TOIl "--

PaS 0,33.

SJ 0.65

:II
__2..3.D.

1 30

1734.5 TOll .....
....0IplIl

CPSp - LOa

Perf ••...L..5.2.

Cor 2.05

_." --

XOS ._-O....ll

!OS 0.83

Car L38

BST 2.58

BDS L03

Bydr LSQ

Cor 1.38

---
Jar 2.22

c
~
Well Name:.DRA ET At FT. 1.1 .. ,

Interval Tested: from

'-..

TEST1NG N OUT 'TOTH. tCflTOTAL 192.47

I=::u- 18 01 18
39.53164 0; 164 UlhTOTAL

CONVENTIONAL PtP'e TALLY 1211TOTH.

. 13lf1TOTAL

5.50 INFLATE PIPE TALLY

15.80

169.30- - 1559.33

, 1749.93

1740.00 -,,,..,.- ,l-.r: TAILE

9.93 --""
~byCllCo.RICl. _



PARAMOUNT RESOURCES LTD.
DRILL STEM TEST REPORT

~NAME: Para et al Ft. Liard

LOCATION: Pera et al Ft. Liard 1-46 DATE: Dec·24 ·1999

TEST COMPANY: Baker Hughes TESTER: J. PaulPuQh

HOLE SIZE: 155.6mm WELL DEPTH: 1740M DRILL PIPE SIZE: 101mm
INTERVAL Top: 1734.5M

DST# 5 INTERVAL Base: 1740M ZONE: M-3 Mattson

TYPE # Bottom Hole PACKER 0.0.: 140mm

TIMES PRESSURES PBESSURE§
•

PF 10 Mins. IHP 1n93 FFP 16104

lSI 60 Mins. PF 5808 FSIP 16484

VO 60 Mins. ISIP 9309 !=HP 16939

FSI 120 Mins. IFP 10426

FLOW DESCRIPTION

.OW: Very Strong Air Blow Immediately on Valve Open - Hose at Bottom of Water Pail at Start of
Valve Open - Open Line to Flare Pit - No Gas to Surface - Blow Started to Deaease after 6
Mins of Valve Open - Shut in after 10 Mins.

VALVE OPEN:
Very Strong Air Blow when Valve was Opened - Open Line to Flare Pit - Had Gas to Surface
after 30 Mins. - Small 1M Lazy Flare - Too Small to Measure - Deaeasing During Valve Open.

GAS FLOW RATES:
TIME ORIFICE SIZE BACK PRESSURE RISER RATE NOTES

(mm) (kPa) (mm) (m3Id)

:

RECOVERY:
1640M Water - Small Amount of Salinity - 2200 PPM SAMPLES CAUGHl YES - 6 Samples
Dropped Bar for Pump out Sub and Reverse eire out Recovery to Vacuum SENT TO: AGAT - Gr Prairie
Irruck and Put Recovery in Slop Tank on location to be sent to Disposal.
Broke Down and Layed Down Test Tools· Released Tester from Location· All Samples and Bottom Hole
Sampler Taken by Tester for furtheanee to AGAT Labs in Grande Prairie•

•
DST
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PARAMOUNT ET AL FT. LIARD 1-46
60-10/123-15

DST#6

2000-01-10
INFLATE STRADDLE
SHELDON PRVSUNKA
102.00mm
SJ.OOmm
169.28m
lS6.00mm

Test Date:
Test Type:
Tester Name:
DriB Pipe 0.0.:
Drill CoUar LD.:
Drill Collar Lenatb:
Hole Size:

Blow Description:
PREFLOW • WEAK TO STRONG AIR BLOW IN
30 SECONDS. GAS TO SURFACE IN 2
MINUTES. BUILDING TIlROUGHOur.
SAMPLE TAKEN. AGAT 20075. FINAL FLOW ­
WEAK TO SlRONG GAS BLOW IN 1.5 MIN.
DEPLETING AT 35 MIN THROUGHOUT.
SAMPLE TAKEN AOAT 21491

Remarks:
ON BOTTOM AT 14:45 HRS. PUMPED UP
PACKERS FOR 30 MINUTES. CHECKED SEAT
OK. OPENED TOOL AT 15:20 HRS. AT 35
MINUTES INTO THE MAINFLOW THE WELL
STARTED TO DEPLETE. SURFACE RESULTS
INDICATE ANINFLUX OF LIQUID. SUSPECT
WATER DUE TO NO BREAKOur DURING
FINAL SHUTIN. REVERSED OlIT AT FLUID.
RECOVERED 350 M OF CLEAN SALT WATER
wrrn A SALINITY OF 22000 PPM. AT
SURFACE FOUND BOTH PACKERS TORN
AND HAD TO BE REPLACED.

Gas Measured with
FLOOR MANIFOLD
Rowtt nme SurfOct Surface Gas

Choa PlTssure Rate
(min) (,,,,,,) (kPag) (m3/Jay)

I 10 6.35 280 2242
2 10 6.35 50 846
2 20 6.35 90 1088
2 30 6.35 110 1210
2 40 6.35 100 I 149
2 50 6.35 90 1088
2 60 6.35 60 907

Formation: MATISON
Interval - from: 1785.00 to: 1789.00 m

Recorder# N42 at 1787.00 m

Maximum Bbn Hole Tempemure @ FSI: 60.7 C

o -t--+---+-_-+--+--+---+---+........----i
o 1211 240 :IllO -.0 lIlll 72ll 140 _ 11*1 1a

,...~

Pnssun nme Extrapolated
Prtssure

(lcPag) (min) 1-_ (lcPog)

I Initial Hydrostatic 18324
2 Start of 1st Flow 999
3 End of 1st Flow 1444 7.5
4 End of I st Shut-in 16125 61.0
5 Start of2nd Flow 1787
6 End of2nd Flow 3293 56.5
7 End of2nd Shut-in 16113 180.5

14 Final Hydrostatic 18299

Liquid Recovery of 350.00 m
Test was reversed out.

Baker Oil Tools

Recovery Description Salinity

350.00m CLEAN SALT V'ATER 22000
0.00 mlMUDTANK SAMPLE

•
-

II
Eaker Oil Tools Drill Stem Testing



FIELD REPORT.Baker Oil Tools
C!ElrOATA I TEST No 6 LUS. TEST No 6 ~ IIIUN I

FORMATION TESTED__.MAT.TSON.__T.D. _2.05.5.....00- m COMPNlV ___.__......P.ARAMOUNT..RESOURCES...LTD•.... __ •.••.ETEO:From .-.-J.1.B5...00__. m to ~J.e.9 ....o.o_ m CONTACT IN CAlGAAY __ ---- .....•..PAUL..l'RICE..._..... '._ .. '
No TESTED ..-i..OO._ m CONTACTS PHONE_.t.0.3~Z9.0.-:36DS .. FAX ___._. '._'._.__'.'

E __.INFLATE_S:rRADDLE _ RESET;YES 0 NO t:J WELL NAME .... .PARAMOUN:r..E:r.AL_.F.T~Ll.ARD.. I '::~ 6. __
CUSHION: YES 0 HOG:! TYPE ...._._.•.._ .. AMOUNT •..__._._.. m LOCATION ..-.- ... 6Q-.10.-'__123::15_..__ •...._. """ ......
STARTED IN HOlE 00.9.:.4.5.. HRS. OPENEDTOOL15.:.20.HRS. K.8._.....S.42.50 .... mGROUNDElEV__537.•.5.0....•_._ m
DATE & TIME OUT OF HOLE .._2.0.00:-,..ocl1.... CD ..02.:. 4.5••HRS. COMPANY REP _.. _ ...__..HILBERT•.CALLIHOO__....•_....__.
TESTnMES: , TESTER ....... - .,.-.-_. ~ .. .SHELDON..PRYSUNKA .. __ ...............

PRE-FlOW._ ..10 .__ MIN. INfT1AL SHUT-IN __._60__ MIN. JARNo ....209... HYDRAUUC TOOL No ......123
seCOND flOW _._____ MIN. seCOND SHUT-IN____. MIN. UNIT, ..........___3.5019..... __ ._ PUMP No __•__.P.4.62.... __ .. _.

FINAL FlOW_6.Q._ MIN. FlNALSHUT-IN......J.B.~ MIN. CONTRACTOR_.P.RECI.SION._DRLG...._RIG No __.RIG...37.9...•..
PRE-FlOW BLOW DESCRIPTION: BEALnLS1:ROHCiJUR 11CKET No ._......B.093 j3._.. _.. DATE - .•--2.0.0.0.::0.1::10.____
BLOiL.IN....J.O-SECDRD5.-.GAS...XD-SI1RFACEJH...2..___.. ~HOLEDATA r
HINtr.rES.•.•_BUILDlNG..•:rHROUGHOUT..a.-.SAMELE___•..___ .

HOlE CONDfTION «I TEST TlME:
XAKElL.-AGAT..2.0D1.5.a- ._----- EXCELLENT 0 GOOD~ FAIR 0 POOR 0FINAL FLOW BLOW DESCRIPTION:.~1:RONCLGAS __

WAS HOlE CONDITIONED PRIOR TO TEST: YES 0 NO 161BLOiLtN...l.•.S-H.Ili...-j)En.ETING...M....35...~nL_..____
HOlE DEVIATION: YES G1 NOD AMOUNT_....•13___ DEGREESTHRODGHOtIT......5AMl?LE....TAKEN...AGAT_.2.149.1.._ ........_.••....

.~."'INSIDE Q1I No. IINSIDE Q1I

CALIPER LOG RUN PRIOR TO TEST: YES 0 N00
CAUPEREO HOLE SIZE. TEST OEPTH 156.00 MAX.mm
MUD TYPE .•___._._._.•..._ .......INVERT--.._.___.__._..___

20755 OUTSIDE G1 OUTSIDE 0 OUTSIDE 0 WEIGHT J0.3Lkglm3 VISCOSITY ._~LWATER l ,)SS-O__
DEPTH 1191.00 m DEPTH m DEPTH m FILTER CAKE ...__-1_._ mm
CLOCK 33615 CLOCK CLOCK DRILL PIPE SlZE:O.D. -102... mm 1.0. _6.5_ mm WEIGHT 20..BJ. kgIm
REC.SEC.' 6379 REC.SEC.' REC.SEC.' DRill COLLARS:O.D. -120.. mm 1.0.....5.3. mm RUN _ 16~. 29...... m

No. INSIDE 0 No. INSIDE 0 No. IINSIDE 0 MAIN HOLE OR CASING SIZE ._ .. ..1S.6_,,-0.0....... _ ._.___ mm
OUTSlOO 0 OUTSIDE 0 OUTSlDEO BOTTOM HOLE OR CHOKE SIZE ______._2.5....4.0.Q___._._ mm

DEPTH m OEPTH m DEPTH m PACKER RUBBER SIZE: DIAM. IN mm -l.3.~L lENGTH IN m.1J.a._.
CLOCK ClOCK ClOCK RUBBER LEFT IN HOLE: YES 0 NOt':J

REC.~~ fC,SEC.~ REC.SEC.' TOP PACKER: SERIAl No ....BAKER..HI:::TEME.. CONDmON. __..5._
ELI;CT 8lM PACKER: SERIAL No--BAKER...HI::T..EMP_ CONDmON ._...5....__

o No. I'NSlDE 0No. "'SIDE G1 No. IINSIDE GAS ITS I MEASURED WITH:P99 OUTSIDE 0 Res OUTSIDE 0 N42 OUTSIDE ~
_1771.00 m DEPTH 1776.00 m DEPTH 1787.00 m SIDE STATIC 0 CRmCAl flOW PROVER 0

TEMP. TEMP. 60.7 flOOR MANIFOlD ~ ORIFICE WELL TESTER 0
FIlE~ ALE ni46f.dec FILE Di46ff.dec CLOSED CHAMBER 0 OTHER ---_.
1:11:. n RISER SIZE .._.
REe. No. REC. No. N4 2

fLOW' TIME CHOKEmm READINGkPa RATEm3lO~OeFLeci'iON PRESSUftEkPaIDEFlECTION PRESSURE kP8
l- 10 6.35 ~80 22421 1 18324.01 2 10 6.35 50 8462 2 998.62 2 20 6.35 90 10883 3 1443.56 2 30 6.35 110 12104 4 16124.56

5 5 1786.76 2 40 6.35 100 1149
2 50 6.35 90 10886 S 3292.88 2 60 6.35 60 9077 7 16113.42

8 8
9 9

10 10
11 11
12 1~

13 13
14 14 18298.97
~ SEQUENCE OF TEST EVENTS:

.00LBOTIOM..AT.....L4.:..4.5-.HB.S.......E.UMP.ElL.l1P•..PACKERS..__
rOR . .3o..MINUTES._..CHECKED...SEAT. ..OK....O.PENED.__ ... _
1'OOL...AT.J.5.:.2o...JiRS...•.AT..-35._H.I.NlITES...nrrO...IHE.__
MAIN.rLOW...THE_.WEL1•...sTARTED._T.CLD.EELETE~_.__ .._.. ___ . RECOVERY I RECOVERY VERlFICAnON SIGNATURE:
SI1RFACE....RESIIL:rS_.IllD~CAIE....A1LINFLInLOr_. ___._ .___
LlQU'tD...... SU.5PECI_NATER..llUEJO_NO. _._ ...__.__.. _.. _... .... _..._.__ .. __ . _. __ .___ ... ~_ .. _..k.___.__.•__ .._"..._, _____ .__.•.._ .._.......___ ._____ ._._......__ ..........__ ..

BRE.AKOIn'.._DURIliG..1.INAk.SHUTIN•...REVEP.S.ED_.O.ttt..__ TOTA(. Fl,.UID RECOVERED ._._.3.5.Q...o.o_.__ m CONSISnNG OF:

AT....FLUID~ .RECOVERED..J.SO....M._O.F__CLEA1LSALT .____ .. ......3.5.0. m OF i:LENLSAI..LW.;T.ER_____. SALINITY _22.QP.O.
¥:iIlTH.A-SALlNITY..OL22000-P.PM_AT..._._ ... _.......... m OF ... _ ..... ..... .. ___ . __ ..' _.... SAUNITY_.... '"

CfL.FOUNO.BO:rH..PACKERS_..TORNAND..HAD. _TO..... ...._. __.. m OF ....._._ .. _._...•_..___.._...... __' .._ SAUNITY .......__....
PLA.CED~_ ..____.. .____.._ ..._ .... __._ ..... ._-0.. m OF MtlDIANILSAMP.LE______ SAUNrTY_.__.__.

TEST WAS REVERSED OUT: YES ~ NO 0- .___...._________.__ - ___~_._,_. ___ ..._.____ --_·--'.-0 __~___ .._

--- --~.
..... _ ..... 8TM. H. SAMPLER' ._.___6fiL.__.__ SENT TOAGAI__•._

._------..__..-_..._.--- --_._.•--_._---------._..._--,. ----- ._.------.-- GAS BOMB .. _ ...1'1:=2OD.'Z5.l.M.E!".2.1.49.1__ SENT TO AG.~_
---_.. --- .._----- --_. ~. ~_._-- ------.-.------------- .---- -_.~ ~- -------- --. ------ No. OF FlUIO SAMPlES TAKEN _ _ ... J. _ SENT TO AGAT___



Baker Oil Tools

Nella: .PAB..'\MQUNT ET AL F... Location: __ 6-"'-0..;;...-1.....0"-J1.-.-.l""23oL:-;;..I1....5~_ Date 2000-01-10 Ticket # _->8.....0"""9""'3.::a..4aL3_

interval Tested: fmm 1785.00 to 1789 DO Total Depth 2055.00 Test No. 6

DRIJ. COUARS

0.30

0.83

1. 38

1.50

1.03

~
1.38

2.22

0,65

2.38

Car

H~dr

BHS

Jar

1785.0
?SD__

Car

Pump

SJ

s~ 0.30

PS 0.42

Car 2.04

INFlATABLE
Toal UnglIl

pas 0.33

.xas

pas'

7lhTOTAL 189.72

"TOTAL 188.72
9thTOTM..,I_9_0_ .. 6_1._ ----

psu ~ - 0.42

:3)789•. ==1.90

---

-ID=
~::f ~tt ~:~~ \

UJ
BS "~2.00

- '50 -

TEST TOOL & PIPE RECORD

JOINT LENGTH I JOINT ; LENGTH DRlU.PtPE
1 19.941 " I 1 19 .. 08 " 19 04~ 21 18.71
2 19.17 12 2 19.08 12 19.03 22 18 71
3 18.79 13 3 19.37 13 18.98 23 18.74
4 19.91 '" 4 19.72 14 19.09 24 19.37
5 19.07 . 15 5 19.01 15 19.35 25 19.40
• I 18 92 UI I • 19.02 I • 18 72 2e 19 40 .
7 19.57 17 7 19.06 17 19.36 27 19.12
8 19.40 18 a 19.04 1. 19.091 28 19.40
• 18.51 1• • ~.05 l' 19.06: 21 19 40
10 20 10 19.71 20 18 •.36 ' 30 19 02
lit 169.28 2nd 3nl 190.14 - 190.08 i TOarAL 191.27TOTAL TOTAL TOTAL TOTAL

:n 19.05 41 ! lB.• 69 , 51 18.73 " 18.65! 71 19.09
32 18 67 42 18 681 52 19.06 82 18 63 1 72 19 05-33 17.94 43 19.071 53 19.03 a 19.38: 73 19.53
34 19.37i 44 . 19.07. 54' 19.40 54 I 18.78, 74 19.49
)5 18.73; . 45 19.03 55 19.05 as 18.69' 7'5 19 45
3lI 19.00 48 18.29; 58 19.06 ell 19.07' ~ 19.48
37 18 72 47 19.06: 57 18.65 87 19.34; 77 19.68
38 18.32 48 19.041 58 18.37 .. 19.361 78 19.46
31 18.691 .- 19.39i 51 18.00 ell 19.34 1 ". 19.60
40 1871 i 50 19 40! eo 19 37 70 19 371 III 19 44
tIlII 187.20 I TJrAL 1189. 721 ~AL 188 .. 72 lIlh , lOll 194.27TOTAL TOTAL 190.61 TOTAL

al 19.491 ., 101

1I2 19.471 82 I 102 TOClL 14.94
83 19.49 83 ; 103

lW 19.52 M i 104 ,.TOTAL 169.28
85 0.57 lli5 : 105 2nd TOTAL
88 o 80, Sl8 105

87 0.54! 17 : 107 3nlTOTAL 190.14
Ie I 0.48' Sl8 I 105 41hTOTAL 190.08• 0.40; 18 i 101 ,
III • I 100 . , 11O 5lhTOTAL 191.27

1111I I 80 7" 1..., I
, 1311I

8lIl TOTAL 187.20TOTAL • .. i TOTAL I : TOTAL

TESTlNG I .. OUT TOTAL 1OIl TOTAL 194.27
1DRl.L IXll..1MS I 18 O' 18
'ORUPI"E 1 168 26 194 II.. TOTAL 80.76

CONVENTIONAL PIPE TAUY 1211 TOTAl f--.

aLQW ..... , :5EAL 1311 T01AL

BElWEEf~PI'QW( SEALS
INFlATE PIPE TALLY

:SEAL

14.94

169.26

1602."17
TOTALSllaG TOTAL SlJUIIQS NXNE Ht'ERVAL

1786.99
tOT~OEPTH BOTTOM OF TOP PACKER SEAL DEPTH

1785.00
TA8lE T~

1.99

BEFORE TEST IN DEItRICK
---ITOTALDfIIIJ.ca..lMS 1sH'

~TO~T---~;",;DRI.L,...-::~PF£...;...;;.;~-------4------=-179i.---- ~.;.;;;.;;;;.;;;;:;;.;.;..;;...-----_......._---~

lIB.BA_
HUGISS

CONVEN110PJAL
Toal LInQIh

T....,sv-n _ App-.l by 01 Co. R.p.

'. .. " ',_ • ~ '.. :",.. • '. 4' ." ..'



• • •Z' PARAMOUNT ET AL FT. LIARD 1-46 Pressure (kPagl at critical Points:

~
60-10/123-15 1: 18324 4: 16125 7: 16113

... DSTtI: 6 2: 999 5: 1787 14: 18299

2 Recorder: N42 3: 1444 6: 3293

i 20000
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PARAMOUNT ET AL FT. LIARD 1-46
60-10/123-15
O8T':6
Recorder: ReS
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PARAMOUNT ET AL FT. LIARD 1·46
60-10/123-15
DST': 6
Recorder: P99
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Baker OU Tool,
• IIi•.... PARAMOUNT ET A,L FT. LIARD 1-46

60-10/123-15
D8T#7

-

Maximum Btm Hole Temperature @ FSI: 64.0 C

2000-01-11
INFLATE STRADDLE
SHELDON PRYSUNKA
102.00mm
S3.00mm
169.28 m
156.00mm

Test Date:
Test Type:
Tester Name:
Drill Pipe O.D.:
Drill CoUar LD.:
Drill CoUar Length:
Hole Size:

Blow Description:
PREFLOW - VERY WEAK TO WEAK AIR
BLOW 10 CM IN PAIL AT 10 MINUTES.
BUILDING lHROUGHOUT. NO GAS TO
SURFACE. FINAL FLOW - VERY WEAK TO
WEAK 10 CM IN PAIL AT 25 MIN. STEADY
lHROUGHTOUT. NO GAS TO SURFACE.
PRESUME LIQUID INFLUX.

Remarks:
ON BOTTOM AT 10:30 HRS. PUMPED UP
PACKERS FOR 30 MINUTES. CHECKED SEAT
OK. OPENED TOOL AT 11:06 HRS. FIRST
THREE STANDS OFF BOTTOM WERE VERY
TIGHT..40 M OF THE BOTTOM PACKER
RUBBER STAYED IN THE HOLE.

SalinityDesCription

:noa+---~_-II~IH--~--~'
o+--E+--+--=-..;.-.- --O-~..,o ~ _ _ _ a ~ M _ ~

,....~

40.00 m WATER CUT INVERT
120.00m SALTWATER 50000

0.00 m MUDTANK SAMPLE

Recovery

Formation: MATTSON
Interval- from: 1899.00 to: J903.00 m

Recorder# N42 at 1901.00 m

Pressure nme Extrapowted
Pressure

(kPag) (min) (kPag)

I Initial Hydrostatic 19551
2 Start of 1st Flow 264
3 End of 1st Flow 643 12.5
4 End of 1st Shut-in 18412 58.5
5 Start of2nd Flow 693
6 End of2nd Flow 1954 61.0
7 End of2nd Shut-in 18539 179.5

14 Final Hydrostatic 19344

Liquid Recovery of 160.00 m
Jut "sd_

Baker Oil T0015 DriB Stom Testing



FIELD REPORTBaker 011 Tools
:i!ii:l'ATA I TEST No _....:L- LUS. TEST No.___1__._. ~IIU"'I

FORMAnoN TESTED .--MAITSQN__T.D. -2.0.5.5..•.0.0. m COMPANY ___.•...iABAMO.l1NT..RESOURCES_.LTD______.
INTERVAL TESTED: From _--1.8..9.9....0.0._ m to _...~9.0.3. ...QO_ m CONTACT IN CALGARY PAUL...PRI.CE_._....____
~NTERVALTESTED -L.-O.o._ m CONTACTS PHONE _..4.0.3=29.0=3..6.o.s... FAX _._______..•_

E --IN.ELATE..STRADDLE.__ RESET:YES 0 NO rs:l WELL NAME ...___PAnAMOUNT-ET. At ET. LIARD_I=.4..6___
C U: YES 0 NO ~ TYPE _.__._ AMOUNT ____.__.__ m LOCATION .._...................__60=.1.0-'_..12.3.-:.1.5...•._._._._..___._.
STARTED IN HOLE CD Jl6:-3Q. HRS. OPENED TOOL .11:.06. HRS. K.B. _ ........5.4 2.•.5.0 ..._.. m GROUND ELEV ___ 53.1.. 5.0..._.•_.__ m
DATE & nME OUT OF HOlE __20.00=.Ol=~1._G ...2.1.:..4..5_HRS. COMPANY REP .._............•__WILaEP.!•.CALLIHOO______
TEST TIMES: TESTER. _.._..• _.__._.. _._.._SHELD.ON• ..PAY5.UNKA.__...

PRE.fLOW---lO- MIN. INITIAL SHUT-IN..___6.0_ MIN. JAR No _...•._2.09..__.___ HYORAUUC TOOL No - ___~2.3.___._
SECOND FLOW._ MIN. SECOND SHUT-IN.._._._..__ MIN. UNIT•.•__....._....3.5..019____ PUMP No __-1'..4.62._._._.

FINAL FLOW 60 MIN. FINAL SHUT-IN_..l.6.0.__ MIN. CONTRACTOR ._P.BE.CISIOlLDRLG__ RIG No-lUGJ1..9_.
PRE.fLOIN BLOW DESCRIPTION: YERLWEAICTO_WEAICAIR. TICKET No .6.09.3.(4 DATE _.2.QO.O-O.l=.lL.-_
BLQLlO....QLIN PAIL A!:-10 MlNUT.ES~l1n..oIN.G_ 1:1110 & HOLE DA'rA I
nmOlIGHOU.L_NO-GAS.-T.O.-S.tmFACE~_._....._...•...•..._ ..•_... HOLE CONDmON G TEST TIME:_.__.._--_...-

EXCELLENT 0 GOOD tS3 FAIR 0 POOR 0FINAL FLOW BLOW DESCRIPTION: Y.ERY._WEAILttLWEAlL1O. WAS HOLE CONDmONED PRIOR TO TEST: YES 0 NO 18I
~ IN .eAIL_AT 25 MIN....-S.TEAD.LT.HRQUGHtOUT.._ .•. HOLE DEVIATION: YES 18I NOD AMOUNT __~3...-.DEGREESNO....GAS....!O...5I1RFACE. PRESIlME...LI.QU.ID....INF.LUX...._

~~.yNSIDE
CALIPER LOG RUN PRIOR TO TEST: YES r8l NOD

tS3 No. /'NSIDE tS3
CALlPERED HOLE SIZE 0 TEST DEPTH--l5.6.A.oCL- WAX. mm
MUD TYPE •••__.._.•_______INVERT.-_________

20755 OUTSIDE 18I OUTSIDE 0 OUTSIDE 0 WEIGHT •._~0.3.5_ ..kglm3 VISCOSITY ._6.0.....WATER LOSS __-.0__
DEPTH 1905.00 m DEPTH m DEPTH m FILTER CAKE .__..1__mm
CLOCK 33615 CLOCK CLOCK DRILL PIPE SIZE:O.D•..l.Q2.... mm I.D. __.6.5.. mm WEIGHT .2.<L.B.!. kglm
REO. SEC.' 6379 REC.SEC.' REC.SEC.' DRILL COLLARS:O.D. _~2Q... mm 1.0. __5.3. mm RUN -.l.6.9....2.L m

No. INSIDE 0 No. INSIDE 0 No. IINSIDE 0 MAIN HOLE OR CASING SIZE ____--15.6...(tO_____mm
OUTSIDE 0 OUTSIDE 0 OUTSIDE 0 BOTTOM HOLE OR CHOKE SIZE. 2~QlL_._.__ mm

DEPTH m DEPTH m DEPTH m PACKER RUBBER SIZE: DIAM. IN mm ..J3.9- LENGTH IN m-.l.JL
CLOCK CLOCK CLOCK RUBBER LEFT IN HOLE: YES 0 NO r8l

tM~H" REC.SEC.' TOP PACKER: SERIAL No -BAKER HI-TEMP CONDmON 5

No. YNSIDE 18I I'NSIDE 0
BTM PACKER: SERIAL No ....BAKE1LHI=1'.EM~ CONDmON _L.

No. INSIDE 18I No.
GASP99 OUTSIOE 0 R8S OUTSIDE 0 N42 OUTSIDE 18I MEASURED WITH:

~
DEPTH 1890.00 m DEPTH 1901. 00 m SIDESTAnC 0 CRITICAL FLOW PROVER 0
TEMP. TEMP. 64.0 FLOOR MANIFOLD 181 ORIFICE WELL TESTER 0

46 r.dec FILE Di46a.dec FILE Di46aa.dec CLOSED CHAMBER 0 OTHER

RISER SIZE _.___...•____
REC.No. REC.No.N42

FLOW' TIME CHOKEmm REAOINGkPa RATEm3IDOEFLEcnON PRESSURE kPa DEFLECTION PRESSURE kPa
1 1 19551. 20
2 2 264.20
3 3 642.72 I

4 4 18411. 77
5 5 693.44
8 6 1953.81
7 7 18539.29
8 8
9 9

10 10
11 11
12 12
13 13
14 14 19344.38
~ SEQUENCE OF TEST EVENTS:

.00L.B.OT.l'.OM..At...lO..:-3..Q...liRS.JUMPED_UP...EACKERS......_

.EQlL3.o...MINU1.ES....._CHECKEIL.5EA'LOK._O.PENED______.
TOOL...A'Ll1:.0.6...HRS....-£IRST THREE...5TANDS...OEF..._

t:mB.On'.OM....WERE._Y.ERY....'llGH1'...-....4.Q~ ..O.F_T.HE...__..•__._ .. I RECOVERY VERIFICATION SIGNATURE:
BO!TOM..J?ACKER•.RUB.BER...S.!AYED_.IN_l'HE...HOLE~ ..._......

-_.- _.~.~.._._--_._~-_ .._-_..--...-- _._--_._._----_ .•._.._•.•...- .._._----_._-------_.._._._--~- .._-~-_ .._._ .._-_.•....•'-
TOTAL FLUID RECOVERED .__._-l.6Q...Q.Q_ m CONSISTING OF:---.-..-.-----------.-.-.-.--......--.-.-.•.-.-~-~_ ... ___4.0. m OF .WATER__CUT-INYERT.__ SALINITY _____-_._-_._--_.__._--._------_._-_._-_._---_.._-_....
_.12.0_ m OF .SALl'__WAT.E.R._.__.___ SALINITY _..5_0..0.0..0..---_.__._-----------_._-_.__.-_._-_. __._.__ m OF ...___.__..___.•~_______ SALINITY _..___

-==~==~~~~~- ~:=~=~~~==.==~~~~~=~~~~=~=~~-~~~.~~=-
__ ._.0_ m OFMUDl'ANICSAMPLE.._.__... SAUNITY ___
TEST WAS REVERSED OUT: YES tS3 NO.

_..._--_._._---._-----_._._._..__ .__._._.._.. _._.. 8TM. H. SAMPLER'. 777 SENT TO AGAT
_.__._-_._----_.__.__._-_.......__..._._..._._- GAS BOMB •._.NO...GAS.-T.Q...5.l1RFACE- SENT TO AGAT_

---_.•._------ _._---~--_..__.__._-_._-- •._..__.•._.-_._. -_.._.- No. OF FLUID SAMPLES TAKEN 3 SENT TO .AGA'.L_



IIi.'.... TEST TOOL & PIPE RECORD

:I::::M...OI""JNT............E.....T--nAL........F~.'L-"'-- Location: __~60\L;-::..11.,10J-.J.I---Iol""'2...l.3.::.-.....1.L5__ Date 2000-01-11 Ticket # _--'8....0....9"""31-'&4..:&.4_

Interval Tested: from _--o1..w8.-L9-..9a...}'O.u.0l....-_ to __1,L,;9l.100'-'''3......,Y.OOloL.-__ Total Depth 2055 •00 Test No. -1.7 _

DRIJ, COtJ.ARS

INFLATABLE

~.. ~l ~3
XOS 1\1 0.30
pas 0.83

0.42

2.04

0.30

CAl:.- l. 38

Hydr 1 SO
BHS 1.03

Car

I
1.38_

Jar 2.22

SJ 0.65

Pump 2.38

1 16

1.78

1899.0
PSP

ps

Car

Spq

JOHf l£NQTH JOHf l£NQTH DRIU. f'I'f!
1 18.94 11 1 19.08 11 19.04 21 19.04
2 19.17 12 2 19.08 12 19.03 22 18.98
3 18.79 13 3 19.39 13 19.07 23 19.08
4 18.91 14 4 18.72 14 18.28 24 19.35
5 19.07 15 5 19.01 15 19.05 25 18.72
8 18.92 18 8 19.02 18 19.04 28 19.37
7 18.57 17 7 19.06 17 19.39 27 19.09
a 18.40 18 8 19.04 18 19.40 28 19.06
8 18.51 18 8 19.06 18 18.73 211 18.36
10 20 10 18 71 20 19.06 30 18 72
til 169.28 2nd 3nI 190.17 411I 190.09 lllh 189.77lOTH. TOTH. TOTH. TOTH. 10TH.
31 18.71 41 18.63 51 19.37 ., 19.38 71 19.10
32 19.03 4Z 19.38 52 19 40 82 18 73 72 19 07
33 19.40 a 18.78 53 19.40 83 19.02 73 19.53
34 19.05 .... 18.68 54 19.12 ... 18.73 74 19.50
35 19 05 45 19.06 SIS 19.39 e5 18.34 75 19.45
38 18.64 48 19.34 11II 19.40 8lS 18.69 71 19.48
37 19.37 47 19.35 57 19.01 87 18.72 77 19.69
38 17.99 48 19.33 11II 19.05 8lS 18.69 71 19.46
3t 19.36 48 18.36 tl8 18.67 811 18.69 7'D 19.60
40 18 65 lID 18 74 lID 17 96 70 19 07 eo 19 45.. 189.25 7'h 189.65 .. 190.77 llIh I 1011 194.33TOTH. TOTH. ~OTH. lOTH. 188.06 10TH.., 19.50 111 0.57 101

82 19.47 lIZ 102 TOOL 14.94
83 19.49 13 103... 19.48 114 104 11110TH. 169.28
e5 19.49 85 10Cl 2!ldTOTAL• 19.43 118 108

87 19.48 87 107 3nI1OTAL 190.17.. 19.48 lICI 108 4111lOTAL 190.09
811 19.52 Il8 lOll I

110 19 48 100 110 lllh TOTAL 189.77
11t1 194.82 '211 0.57 1311

lIlhTOTAL 189.25TOTAl. TOTAl. lOTH.

CONVENTlONAL
Tool Lenglh

0.42ill

Car tt 0.00

Perf l' 0.30
W

BS "as 2.00

• _ e. e • _ _ psu

7fI1OTH. 189.65

lIlhlOTAL 190.77

llIhlOTH. 188.06

1011 TOTAL 194.33

tltlTOTAL 194.82

CONVENTIONAL PIPE TALLY 12lhlOTAL 0.57

13lhlOTAL

INFLATE PIPE TALLY
:liEAL

14.94

169.28,- - 1717.48
roT TOTAL AI.

1901. 70
TOTAL 0EPTl1 TOPP

1899.00 .
TI\BLE '''"''"'' 2.70

BEFORE TEST IN DERRICK
---llOTAl.CAlJ.OClll.AR8

,lOTH. CAIJ. PFE

___ TE~S11NG~~~ _

---I=~

T...,sv-n _ ApprwIcI by 01 Co. Rep. _
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Pressure (kPag) at critical Points:
1: 19551 4: 18412 7: 18539
2: 264 5: 693 14: 19344
3: 643 6: 1954

•
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PARAMOUNT ET AL FT. LIARD 1-46
60-10/123-15
DST': 7
Recorder: N42

2100

3 5
o -+-_...t!!!!!:....-+ _+----=-2~__-+-_---J-----+--_.-+----1---l.--l- ·16

o 120 240 360 480 600 720 840 960 1080

6300

4200 .

16800 .....

21000

12600 .

18900·······

14700······

lj 10500

8400 -_ ,. .. . _ _............ ...

•

Time (minutes)
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PARAMOUNT ET AL FT. LIARD 1-46
60-10/123-15
OST'; 7
Recorder: R85

........ --... .. .._ , ,,,.,, '... 1.......... 18

I
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•PARAMOUNT ET AL FT. LIARD 1-48
60-10/123-15
OST': 7
Recorder: P99
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DAILY DRILLING SUMMARY
Paramount et al Liard NWT 1-46

Midnig'" Drilling ROP Mud Properties
Date Depth Progress Hours (nr/hr) Densit)' Vis WL pH Operations Summary

II Nov 0.0 0.0 0.00 n1a - - . - Continue rig-up, rig to spud.
Complete rig to spud, wait on fuel, spud

12 Nov 51.0 35.0 6.25 5.6 1010 65-68 - 11.0 well @ 14:00hrs, drill from 0-5Im.
13 Nov 159.0 108.0 20.25 5.3 1050-1070 54-62 - 8.5-9.0 Drill 51m to 159m.

Drill 159m to 190m, trip for bit, RIH with
222mm bit, drill pilot hole from 190m to

14 Nov 200.0 41.0 18.75 2.2 1090-1100 51-55 - 8.5 200m.
IS Nov 298.0 98.0 22.25 4.4 1105·1150 51-52 . 8.5 Drill 222mm hole from 200m to 298m.
16 Nov 380.0 82.0 21.75 3.8 1130·1185 49·53 - 8.0·9.0 Drill 222mm hole from 298m to 380m.
17 Nov 479.0 99.0 21.50 4.6 1105·1130 SO-52 - 8.5-9.0 Drill 222mm hole from 380m to 479m.

Drill from 479m to 506m (sfc. csg. TO),
POOH sideways to ream pilot hole, lay
down drill pipe, P.U. 311mm bit, RIH, ream

18 Nov 506.0 27.0 5.5 4.9 1130-1135 53-55 - 8.5-9.0 311mm hole from 190m to 333m.
Ream 311mm hole from 333-343m, back-
ream tight hole (2.5hrs), ream from 343m to

19 Nov 506.0 0.0 0 0.0 1130 54 - 8.5 444m.
Ream from 444m to 495m, back-ream &
work through tight hole from 435m (3.5hrs),
POOH, RIH & re-ream from 466m to 495m,
ream 311mm hole from 495m to 506m,

Nov 506.0 0.0 0.00 0.0 1145 142 - 8.5 commence wiper triP.

Complete wiper trip, rig to & run 244.5mm
casing, rig to & cement casing, WOC, weld

21 Nov 506.0 0.0 0.00 0.0 - - - - casing bowl, P.U. & assemble BOP stack.
Complete n.u. BOPs, press. test BOPs, make
IIp BHA. for mud-motor, p.u. directional
tools & RIH, pressure test pipe rams &

22 Nov 506.0 0.0 0.00 0.0 - - - - annular preventer.
Lay down pipe, displace hole to invert mud,

23 Nov 628.0 123.0 9.50 12.9 960 53 - - drillout cement, drill from 506-628m.
24 Nov 842.0 214.0 19.00 11.3 955-965 48-58 - - Drill from 628m to 842m.

Drill from 842m to 849m, K\OH for bit,
RllI, ream from 790m to 848m, drill from

25 Nov 968.0 126.0 10.75 11.7 955-965 54-59 - - 849m to 968m.
26 Nov 1233.0 265.0 20.50 12.9 960-970 51-57 - - Drill from 968m to 1233m.

Drill from 1233m to 1273m, POOH for bit,
lay down 00. tools, RIH, ream from 635-

27 Nov 1273.0 40.0 7.25 5.5 965-970 55-57 - - 705m (5hrs), RIH to 708m.
Work tight hole & ream from 708-806m
(5hrs), RIH to 1226m, ream hole to bottom

28 Nov 1338.0 65.0 12.00 5.4 960-965 51-55 - - (3.25hrs), drill from 1273-1338m.
Drill from 1338-1360m, POOH for bit,_NOV 1360.0 22.0 13.75 1.6 970-990 51-55 - - commence RIH.
Complete RIH, drillI360-1393m,

Nov 1393.0 33.0 19.00 1.7 995·1010 55-57 - - commence POOH to P.U. directional tools.
Complete POOH, P.U. directional tools,

01 Dec 1418.0 25.0 13.75 1.8 1010-1030 52-56 - - RllI, drill from 1393-1418m.



Drill 1418.1437m, POOH for bit,
02 Dec 1437.0 19.0 15.25 1.2 1010 49-50 · . commence RIH.

Complete RlH, ream from 1406-1437m
03 Dec 1466.0 29.0 16.50 1.8 1010-1025 49-52 · - 13.25hrs), commence POOH for bit.

.Dec
Complete POOH, RIH, drill from 1466-

1494.0 28.0 16.75 1.7 1030-1040 49-52 - - 1494m.
05 Dec 1536.0 40.4 22.75 1.8 1040 47-48 - - Drill from 1494-153601.

Drill from 1536-1545m, POOH & lay down
dir. tools, RIH to bottom & circulate,

06 Dec 1545.0 9.0 5.25 1.6 1040-1060 48··51 - . POOH, rig to & commence logging.
Complete logging, WOO, rig to &

07 Dec 1545.0 0.0 0.00 - - - · - commence DST #1.
Complete DST #1, POOH, recover
recorders, make up DST #2, RlH, misrun
DST #2 (no seat), POOH & lay down test

08 Dec 1545.0 0.0 0.00 . - - - - tool, commence RIH with bit.

RIH with bit, circ. & condo hole, POOH for
test tool, make up DST #3, RIB. misrun (no

09 Dec 1545.0 0.0 0.00 - - - - . seat), POOH, commence WO tellt tools.
WO test tools, make up DST #4, RIH, run
DST #4, POOH & recover recorders, make

10 Dec 1545.0 0.0 0.00 - . - - - up fishing tools & commence RIH.
RIH with fishing tools, circ. & fish for belly
spring, hoist fishing tools, WO fishing tools,
RIH with fishing tools & fISh, commence

II Dec 1545.0 0.0 0.00 - - . - - POOH with fishinJ! tools.
POOH with fIShing tools, recover fish & lay
down tools, RIH for clean-out trip, circulate,

Dec 1545.0 0.0 0.00 - - - - - POOH, rig to & run int. CSR.
Circulate, rig to & cement casing, wac,

13 Dec 1545.0 0.0 0.00 - - - - . renipple up BOPs & air drillinR equipment.
Rig in air equip., nipple up underbalanced
equip., press. test, nipple up airflow lines &

14 Dec 1545.0 0.0 0.00 . - - - - valves, RIH, drill out cement to 154201.
; ..
Drill out cmt, drillI545-1547m, run LOT,
POOH to run string floats, RIH, displace to

15 Dec 1547.0 2.0 3.00 0.7 - - - . air, POOH for air-hammer, make up BRA.
RIH, drill from 1547-1597m, POOH, RIH,

16 Dec 1598.0 51.0 10.25 5.0 - - - - drill I597-98m.
Drill 1598-1638m, blowout hole, POOH,

17 Dec 1638.0 40.0 10.75 3.7 . - - - RIH, circulate.
Circulate, drill I638-1639m, air hammer not
working, run soap & diesel flush, POOH,
change out hammer & jars, RIH, drill 1639-
1650m, blow hole, run soap flush, drill 1650

18 Dec 1669.0 31.0 6.75 4.6 . - - - 166901.
Drill 1669-1670m, blow hole, POOH for bit,
RIH, drill from 1670·1671m, eire. & work
pipe, drill 1671-:672m, POOH to p.u. tri-

19 Dec 1672.0 3.0 2.25 1.3 - - - . cone bit, RIH.
RIH, drillI672-1683m, work string, eire. &
condo well (taking on fluid), drill 1683-
1685m, displace hole to water & kill well,

20 Dec 1685.0 13.0 4.50 2.9 - - - - displace to invert, commence POOH.
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POOH, rig out air equip., rig up flow nipple
& line, Rlli, dri111685-168701, POOH for

21 Dec 1688.0 3.0 3.50 0.9 1020 53 - - bit, Rill, drill 1687-1688m.
22 Dec 1716.0 28.0 23.25 1.2 1035 51 - - Drill 1688-1716m.

Drill 1716-1 i40m, POOH for DST, make up
Dec 1740.0 24.0 15.50 1.6 1035-1040 51-52 - - DST tool.

Make up DST tool, RIH, run DST,
commence POOH, reverse circ. w&ter out,
POOH, lay down DST tool, RIH, slip & cut,

24 Dec 1740.0 0.0 0.00 0.0 1040 51 - - circulate.
25 Dec 1777.0 37.0 22.00 1.7 1040·1050 53-62 - - Circulate, survey, drill 1740· I777m.
26 Dec 1802.0 25.0 19.00 1.3 1035·1055 54-56 - - Drill 1777-180201, circulate, POOH for bit.

POOH, dri111802:1814.5m, POOH for bit,
27 Dec 1814.5 12.5 15.25 0.8 1035-1040 55-57 - - commence RIH.
28D(:c 1835.0 20.5 19.50 1.1 1025-1040 55-60 - - Complete RIH, ream 4m,dri11 1814.5-
29 Dec 1852.0 17.0 17.50 1.0 1025-1030 55-58 - - Drill 1835-185201, POOH for bit, start Rlli.

Rlli, driI11852-1873m, work pipe (torquing
30 Dec 1874.5 22.5 15.50 1.5 1040 57-58 - - up), 00111873-1874.501, POOH for bit.

POOH, RIH with bit, drill 1874.5-1888m,
31 Dec 1888.0 13.5 11.75 1.2 1035 60 - - POOH for bit, RIH, commence drilling.
01 Jan 1922.0 34.0 ' 22.25 1.5 1035-1045 58-62 - - Dri111888-1921, survey, drill 1921-1922m.
02 Jan 1949.0 27.0 23.50 1.2 1035-1040 59-60 - - Drill 1922-1949m.

Dri111949-1960, POOH for bit, RIH, drill
03 Jan 1967.0 18.0 13.25 1.4 1035 59 - - 196o-1967m.
04 Jan 1999.0 32.0 22.00 1.5 1035-1040 58-60 - - Dri111967-1999m.

Drill 1999-200601, POOH for bit, Rlli, drill
05 Jan 2014.0 15.0 13.50 1.1 1035 59-62 - - 2006-2014m.

Dri112014-2030m, POOH for bit (missing
06 Jan 2030.0 16.0 16.00 1.0 1035-1040 62-63 - - 'pieces), mnk~1 up mill. RllI with mill.

RIH, mill to 203101, POOH, RIH with bit,
7 Jan 2045.0 15.0 9.00 1.7 1035-1040 62-65 - - dri112031-2045m.

Dri112045-2055m (ITO @ 0900brs),
circulate, survey, strap out ofhole, rig to &

08 Jan 2055.0 10.0 8.75 1.1 1035 60-63 - - start 10~2in~ Run #1 with Baker Hughes.
finish Run #1, log Run #2, log Run #3 (Rn

09 Jan 2055.0 0.0 nla nla - - - - #1), start logging Run #4 (RFr #2).
Finish Run #4, rig out loggers, make up
DST tool, Rlli, run DST #6, POOH, reverse

10 Jan 2055.0 0.0 nla nla - - - - circulate.
POOH, recover recorders, change packer,

11 Jan 2055.0 0.0 nla nla - - - - RllI, run DST #7, POOH, break down tool.
Recover recorders, rig to & log Run #5
(RFr #3), POOH to check tool (seal
leaking), rig out loggers, RIH for clean-out
trip (WO new tool), POOH, rig to & log

12 Jan 2055.0 0.0 nla nla - - - - Run #6 (RFr #4).
Log Run #7 (RFT #5), rig out loggers,

13 Jan 2055.0 0.0 nla nla - - - - geologist released.

•
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DRILLING PARAMETERS RECORD

Job No. 0490-29364 Page l..- 0'_2_

~
CampI ", ,:~·~.~~nt Resources Ltd. Field Fort Ward

Well N...lw &.: .' Para Et AI Ft. Liard 1-46/60·10-123-15 BHI Rep.

DRILLI~G DATA
Depth Depth ! Drill I

TFO I Drill I Cire. I Total WOB : Rotary i Rotary i Flow I BitDati ,
I Mode I I Hra. Spp

From I To I Hrs. I Hr•• : RPM ! Torque Ratl I No.I I I
Iml , Iml : O/R I I I.' 000 : lkh~bel lIpml I~I I

23-NOV·99I 505
,

573.6 i R 5.75 I 3.42 9.17 7 45 I 0 I 1200 7000 II

i
,

i ! 1I

23-NOV-99! 673.6 I 680.8 I 0 130 L 0.92 J 0.17 I 1.08 6 I
0 I 0 I 1200 I 6600 I 1i ! I

23.NOV.991 680.6 I 631 I R 2.68 I 0.17 I 2.76 I 7 i 46
,

0 I 1200 I 7000 I 1, ! :
24-NOV·99I 831 660 I R ! I 1.33 I 0.08

,
1.42 8 46 I 140 I 1200 I 7000 1I I I , ,

24-NOV·98I 660 I 669.4 R I 1.68
0

0.17 ! 1.76 8 46 140 j 1200 7000 1: I !
,

I

24-NOV·99I 669.4 i 688.5 i R j I 1.3~j i 0.17 1.50 8 45 140 ! 1200 7500 1, 0.
24-NOV-99! 688.5 707.2 I R I 1.75 I O.OB

I

1.83 8 45
,

140 I 1200 I 7500 1i I : 0 !

24-NOV.99! 707.2 I 726.5 I R I I 1.83 I 0.17
,

2.00 7 45 ! 140 I 1200 7500 1I

24-NOV.99! 726.5 ! 745.9 I R ! I 1.92 i O.OB 2.00 7 45 140 I 1200 iaoo :
I I : 1

24-NOV·99! 746.9 I 766.1 I R I
i 1.92 r 0.17 2.08 7 46 140 I 1200 7600 1I I : ,

24-NOV-99I 765.1 I 784 I R i I 2.00 I O.OB : 2.08 7 45 140 i 1200 7500 I 10

24-NOV-99I 784
,

803.7 : R
,

i 1.76
,

0.17 1.92 7 46 140 1200 7600 I 1
I I ; I I ; ! I

24-NOV-99I 803.7 . 822.7
,

R I l 1.83 I 0.08 ! 1.92 7 46 : 140 I 1200 ; 7600 I 1i I I 0 I I I

24-NOV-99! B22.7 ! 842 I R I i 1.92 I 0.17 2.08 7 , 46 : 140 I 1200
,

7600 j 1! I,

.991 842 I 849 I R I I 0.76 I 0.76 I 1.60 ! 7 46 ! 360
,

1200 I 7600 I 1! ! i I I I

2 -991 849 I 861.3 I R I I 0.42 i 3.75
,

4.17 I 10 I 40 j 80 I 1200 I 7500 I 2I

2!5-NOV-99I 861.3 I 890
I

R
,

i I 0.08 1.50 10 40
0

80 I 1200I I 1.42 ! , ! ! 7500 : 2: 0

2S-NOV.991 890 i 909.2
0

R I I 1.50 I 0.17 1.67 10 40 80 1200 7500 ! 2, I I i I I
0

2S-NOV-99I 909.2
0

927.9
0

R i ! 1.00 0.08 1.0B 10 40 80 I 1200!
! . I , 7500 2

26-NOV-99I 927.9 94B.6 i R i ! 1.60 I 0.17 1.67 10 t 40 :i: 80
:

1200 7600 :!, ! :

25-NOV·99! 946.5 i 965.2 I R I ! 1.58 I 0.08 . 1.67 10 40 80 ! 1200
,

7500
,

2, :

26-NOV.99! 966.2 i 967 , R I j 0.17 I 0.00 ! 0.17 10 40 i 80 I 1200 7500 i 2

28-NOV-99I 967 i 983.8
I

R I I 1.26 ! 0.08 1.33 10 40 80 : 1200 7600 2I I , I !
I ! I

28-NOV-99i 983.8 1003.2 I R I 1.68 I 0.17 1.75 10 40 ; 100 0 1200 7600 2: , , I ! I

28-NOV·99I 1003.2 . 1022 ! R I
,

1.33 i 0.08 1.42 10 40 100 1 1200 ! 76O,) : 2I I I
: !,

26-NOV·99I 1022 1040.7 ! R I ! 1.50 I 0.08 U5B 10 40 , 100 1200 75" ...
,

2, , I ;

28-NOV·99i 1040.7 ; 1043.7 I 0 130 L ! 0.67 i 0.08 0.75 6 , 0 ! 0 I 1200 I 7500 ! 2I

28-NOV·99! 1043.7 I 1060.1
I

R j I 1.50 I 0.08 1.58 10 40 I 100 I 1200 7500 : 2! I I !

28-NOV·99I 1060.1
,

1079.1
I

R I 0.67 I 0.08 0.75 9 40 I 120 I 1200 ! 8000 20 ,
I I i I0 j ,

28-NOV-99j 1079.1 1097.3 : R I I 0.67 0.17 0.83 9 40 ! 120 I 1200 i 8000 I 2I I

26-NOV·99, 1097.3 I 1116.3 I R i 0.83 I O.OB I 0.92 9 40 i 120
I

1200 I 8000 I 2I
, 1 I, , I I

28-NOV-99i 1116.3 ' 1136 I R I 0.92 0.08 i 1.00 9 40 I 120 I 1200 i 8000 ! 2! I I I

2S-NOV-99! 1136 1163.6 i R 1.42 I 0.17
,

1.68 9 I 40 I 120 I 1200
.

8000 I 2I . .
.99~ 1163.6 1181.8 ! R 0.83 0.0'1 0.92 9 40, i 120

I
1200 ! 800u I 2

I i 0 , I
2 -991 1181.8 1200.8 I R 0.83 0.08 I 0.92

,
10 40 I 120 I 1200 I 8000 I 2i , i , ,

~

2l5-NOV-99! 1200.8 1218.3 I R I 2.08 0.08 i 2.17
,

10
0

40 I 120 I 1200 i Booo I 2,
I

I

!
- I

28-NOV-99! 1218.3 ! 1233 R 1.75 0.00 I 1.75 I 10 ··v" I 120 I 1200 ! 8000 ! 2
I

I
0

27-NOV-99! 1238.2 I I ! I 7800 • 21233 R 1.00 0.17 1.17 I 10 I 40 i 100 1200 !I
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DRILLING PARAMETERS RECORD

Job No. 049Q.29364 Page_2_ 0'_2_

I~
Company Paramount Resources Ltd. Flald Fort Liard

Well Name & No.Para Et AI Ft. Liard 1-46/60·10·123·15 BHI Rep.

DRILLING DATA

i Oepth Depth i Drill : I Drill I Circ. Total ;
WOB IRotary I Rotary I Row i BitTFO ,

Date From To ! Modrl I ! Hr!. Hrs. Hr•. I Rate I SPP
i ,

I ' RPM I Torque I No.i Iml 1m) i aIR I I ,
la'ooo I IkfNbaI nDmI I lluJal

27-NOV·991 1238.2 i 1240.2 ; a i 130 L I 0.50 I 0.17
I

0.67 13 I 0 0 I 1200 I 1800 2!
,, I

27.NOV.99! 1240.2 I 1274 I R I ! 3.83 I 1.00 , 4.83 I 9 I 40 100 I 1200 ! 7800 2I I

01.0EC.99j 1393 I 1397
,

a ! 180 I 2.60 i 0.33 2.S3 i 12
,

0 ! 0 I 1360 I 9000i ~ !
, I 3

01·0EC·99 ! 1397 I 1412.2 i R , 6.92 ! 0.17 6.08 13 40 i 100 I 1360 I 9200 3! I l I

01.0EC.99, 1412.2 I 1418 a 180 3.26 0.00 3.26 12 (; 0
,

1360 9200 I: ! ; I : I , 3I

01·0EC·99I 1416 1418 , R : 1.00 i 0.00 1.00 13 40 I 100 I 1350 9200 i 3

02·OEC·99! 1418
,

1437 ! R 14.50 0.50 15.00 a : 40 350 I 1390 I 9200 ! 3I I
;

I

03·0EC·99 i 1437 I 1438.4 I R I ! 0.25 2.67 2.92 8 i 40 ! 50 i 1390 : 9200 4:

03·0EC·99 i 1438.4 I 1450.9 0 I 130 L 1.25 0.17 1.42 8 0 0 , 1390 9000 I 4

03-oEC·99 ! 1460.9 1466
,

R 11.26 0.60 11.76 8 , 40 : 60 I 1390 90M I 4,
: I I

04-0EC·99I 1466 1469.3 R 2.25 0.33 2.58 10 40 i 50 I 1390 I 9000 I 5
I

I ; I

04-0EC·99 ! 1469.3 1474.3 a 180 4.60 ,
0.17 4.67 12 0 0 . 1390 I 9000 I 6I i I i

04-0EC·99I 1474.3 I 1488.1 R 7.08
,

0.17 7.26 13 40 1 60 i 1390 I 8600 I 6, , : I I

O4-oEC·99\ 1488.1 i 1490.1 I a , 120 L 1.68 I 0.17 1.76 14 I 0 I 0 I 1390 I 8900 6I I I,

~9
1490.1 I 1494

I
R I 1.60

I

0.00 1.60 I 13 40 .1" 60 I 1390 I 8900 6! I , I Ii i ; I

o 99 141;'4 I 1508.9 I R i 7.42 i 0.17 ! 7.58 I 13 ! 40 ! 50 I 1390 I 8900 !l. I

I
~

05-0EC·99 i 1506.9 1526.5 :
R : 10.42 0.33 10.75 13 I 40 I 50 1390 i 8'i00 5i ! i I I -

05-0EC·99I 1526.5 1536 R 5.92 0.17 6.08 13 i ." 50 : 1390
I

8900 I 5,
'tv I, I

OO-OEC.99 i 1536 I 1538.5 0 120 L 1.25 0.00 1.25 15 ! 0 0 1390 : 8900 I 5,

1638.6
,

R 5.76 13 40
".

50 13900S-OEC·99 i 1646 4.76 1.00 .,
'I I i 8900 ! 6..,

I , ; I, : , I

I
,

! I II !
I

i :
1, . ! I I

I
, .

! ;
: , I I I

: : , , .
, :

i : : I
I I ! : ,

I
I

i II , I i

, : !1 , i i
,

I I ! ! i ! ! I
; : I I I

! I I I , I . I: I i I I

! ! ; I i I I I.
! ! 1 I I I I I,
! I I

, ! I .
! I, ,

I

• i i I' I i II ! ! I !I I ,
! ,

I
1 i I, I f

i :
I i I i I! I

!, , ! t

I ! i . I I I I I,
I I ~

I . f I !
: I ! I
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LOGGING REPORT

Depth (Driller's): 1545m Date: December 6, 1999
Depth (Strap): 1545.5m LoJtl!ing Company: Baker HUJthes
Depth (LoJu~er's): IS45.5m Logging Engineer: Dave McCullough
Surface Casing (Driller's): 505.4m Truck No: 6556
Intennediate Casing: nJa Hole Size: 222mm

MUD DETAILS

Mud Type: Invert Weil!ht: 1060
pH: n/a Viscosity: 51
Water Loss: nJa Salinity:

OPERATIONS SUMMARY

Hole Condition: Good
Circulation time after T.D. One hour
Number ofWiper Trips: One
Description of Wiper Trips: TO to surface casing
Hours Logging: 7 hours
additional infonnation One run with stacked tools

• LOGGING SEQUENCE:

LollS Time Spent (hours) Remarks
HDI' ·MAC.cN·ZDL-GR·XYCAL 4.3 Recording time

2.7 Rig UP & rig out
I

Number of runs in hole: Succeeded: Failed:
I I 0

REMARKS

If-L_Og_g_in_g_w_e_n_ts_m_o_o_thl_Y_W1_·_th_n_o_~_ro_b_le_ms_.-------------------J

•



smoothly.
After initial problem with inconsistent openin2 & closin~ ofXV calipers was solved, 10gginR went

Mud Type: Invert Weight: 1035
,pH: nla Viscosity: 60
Water loss: nla Salinity:

MUD DETAILS

REMARKS

LOGGING SEQUENCE:

LOGGING REPORT #2

OPERATIONS SUMMARY

Depth (Driller's): 2055m Date: January9.11,2000
Depth (Strap): 2054.8m lo~~inR Company: Baker HURhes
Depth (loR~er's): 2054.4m lO~RinR Ensdneer: Tim Fisher
Surface Casing (Driller's): 505.4m Truck No: 6544
Intennediate Casing: 1545.0m Hole Size: 156mm

Hole Condition: Good
Circulation time after T.D. One hour
Number of Wiper Trips: none
Description of Wipe.r Trips: nla
Hours Logging: 31.5
additional infonnation Hours 10J,tging includes rig UP & ri2 out time

Lo!s Time Spent (hours) Remark~

HDIL-MAC-GR-XYCAL 8.75 Includes 2hrs lost time to repair XYCAL tool.
ZDL-CN-GR-CAL 7.25

FMT 15.5 Two runs. t

_..

Number of runs in hole: Succeeded: Failed:
4 4 0

"

•

•

•



- 77 -

• LOGGING REPORT #3

Depth 'Driller's): 2055m Date: January 12·13,2000
Depth fStrap): 2054.8m Logging Company: Baker Hughes
Depth fLogger's): 2054.4m Logging Engineer: Cory Butler
Surface Casing (Driller's): 505.4m Truck No: 6544
Intermediate Casing: 1545.0m Hole Size: 156mm

MUD DETAILS

Mud Type: Invert Weight: nla
pH: nla Viscosity: nla
Water Loss: nla Salinity:

OPERATIONS SUMMARY

Hole Condition: Good
Circulation time after T.D. nla
Number of Wiper Trips: one
Description ofWiper Trips: TO to intermediate casing
Houl'S Logging: 16.5
additional information 2 hours circulating on bottom on wiper trip

• J.JOGGING SEQUENCE:

Loes Time Spent (hours) Remarks
FMT 5.5 Tool failed after third pressure point.
FMT 6 Includes one hour rig up & rig out time.
FMT 5 Includes one hour rig UP & rig out time.

Number of runs in hole: Succeeded: Failed:
3 2 I

REMARKS

Failure of a seal on the FMT tool during Run #5 (FMT Run #3) aborted logging run. A cleanout
trip was conducted while awaiting arrival of new tool. The final two runs went smoothly with no
problems.

•
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FORMATION EVALUATIONS

PARAMOUNT ET AL LIARD NWT 1-46
1-46-6~10-123-15

The Paramount et al Liard 1-46 well is located approximately 17 kilometres SSW of Fort Liard. This vertical
exploration well was drilled as a step-out to the Paramount et al Liard F-36 discovery well. The well was
spudded on November 12, 1999 by Precision Drilling Rig #379 @ 14:00 hours. A Datalog total gas detector
was rigged up and running from surface to T.D. Samples were collected in 5 metre intervals from surface to
F.T.D. The well reached F.T.D. at 2055 metres in sandstone and shale of the M9 Zone in the lower Mattson
Formation on January 8, 2000 at 09:00 hours.

The primary zone ofinterest was the Mississippian Mattson Formation, a clastic succession representing 5
different depositional environments ofnear shore marine to coastal plain systems. There were multiple zones
within the succession occurring primarily in the coastal dune compiex. Secondary targets in the well wer,:~ the
basal Cretaceous Chinkeh Formation, the Permian Fantasque Formation, and the Mississippian Flett
Formation. A decision was taken not to penetrate the Flett Formation due to a high-pressure water-charged
fracture system encountered on the nearby Paramount 0-35 well. All zones of interest were gas targets.

A number ofoperational difficulties were encountered during the drilling of this well. Problems with hole
~iation on the 3Hmm surf?ce section necessitated drilling with relatively low FOB, slowing the progress
~e well. At 190m a decision was taken to come out ofthe hole to change bits to 222mm in order to drill

pilot hole to surface casing TO @ 505 metres. Two days ofreaming with the 311mm bit were required to
complete the surface section which was completed on November 18. The intermediate section from 505­
1273m was drilled with a mud-motor to ensure control ofpotential deviation problems and was completed
with no problems on December 6. The casing was set -46 metres into the Mattson Formation at 1545.0m., .

One intermediate logging run was conducted by Baker Hughes commencing on December 6th and completed
on December 7lh

, followed by 4 DST runs commencing on December 7 and completed on December 10.
Logging operations went smoothly with no problems; however, problems were encountered on the last three
DST runs. Due to the inability to get a adequate packer seat, no pressure data was obtained for the two runs
in the Belloy Formation (Le., DST #2 and 3). The loss of the belly spring from the DST tool on the final run
necessitated a fishing operation. The spring was successfully recovered on the second attempt and
intermediate casing was run and set at 1545.0 metres.

The main hole was drilled with an air-hammer using nitrified air. Numerous small problems caused
significant delays in this phase of the well, as well as the relatively short life of the hammer-bits which made
only 30-50 metres each. At 1672 metres a decision was taken to replace the air-hammer with a conventional
tri-cone bit due to the increasing presence of fluid (condensate and water) in the hole. At -1683 metres, the
well took on significant water (Le., 24 m3 in -one hour) from a water-charged fractured shale unit,
necessitating the re-introduction ofan invert drilling fluid to the hole. The well was drilled to F.T.D. with
this mud system. Prior to FTD, a successful bottom hole DST was run at a depth of 1740 metres in the M3

.e; however, the results showed the zone to be wet.
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A significant portion of the middle and lower sections of the Mattson Formation proved to be very hard

l ing and resulted in extreme wear and short bit life. In particular, the section from -1800-1890 metres
uired 4 bits, some ofwhich were badly worn after as little as 12 metres ofdrilling. Problematically, the

rocks in samples did not appear hard enough to produce such extreme wear.

Two conventional logging runs were conducted upon reaching FTD, commencing on January 81b and
completed on January 91b

, followed by five RFT logging runs; the first two were run on January 91b and 101b

with a further three runs conducted on January 11lb. 12111 and 13111 after Drill Stem Tests were completed. Two
DSTs were run on January 101ll and 11 111

; the first (i.e., DST #6) on the 1785-1789 metre interval of the M4
Zone on January 10 and the second (Le., DST #7) on the 1899-1903 metre interval of the M6 Zone on
January 11 111

• There were no significant problems encountered on the DST runs; however, an RFT tool failure
on the first run after DSTs were completed required a new tool to be sent out. Thereafter, logging was
completed with no further problems.

DUNVEGAN

An incomplete Dunvegan section, which is exposed at surface, comprises -163m ofsandstone with minor
interbedded conglomerate and lesser shale and siltstone at this location. Two basic divisions are apparent; a
lower division (i.e., -70-162m) dominated by fine-grained sandstone with minor interbedded siltstone and
shale, and an upper division ofcoarser clastics including pebbly to conglomeratic sandstone and fine pebble
conglomerate which appears to form a coarsening-upward megasequence. Although there are a number of
reservoir-quality intervals in both sections, these rocks are ofno commercial interest due to their structural.JJJ: stratigraphic position.

~NCLUSION: The Dunvegan Formation has no economic potential at this locality.

SULLY

The Sully Formation comprises 40 metres of siltstone with interbedded smdstone. and shale at this locality;
the shale is a minor component of the upper section but becomes common in the lower halfofthe section.
Sample quality through this interval was generally poor. The siltstone was typically light to medium grey,
quartzose with minor to locally common biotite, trace to minor carbonaceous specks and rare glauconite. The
siltstone ranges from clean to variably argillaceous with minor very silty argillaceous laminations and
stringers. The rocks are moderately to poorly indurated with siliceous cement and tight. There are no rocks of
commercial interest in this formation.

The shale is typically dark grey, sub-platy and non-silty with traces ofunusual framboidal pyrite micro­
nodules in the basal unit. Traces ofhard, dense siderite nodules or stringers were occasionally observed.

CONCLUSION: The Sully Formation has no economic potential at this locality.

•



80

LEPINE

CONCLUSION: The Lepine Formation has no economic potential at this locality.

The Sikanni Fonnation comprises -152 metres ofsandstone with minor interbedded siltstone and shale. The
sandstone is a predominantly homogeneous, very fine-grained rock with the exception of the upper -18
metres, which comprises an atypical coarse-grained unit discussed below. The typical sandstone is a
sublitharenite consisting ofabundant frosted to clear quartz with minor amounts ofdark lithic grains,
carbonaceous specks and trace amounts ofglauconite and mica. It is well-sorted to very well-sorted with
variable trace to locally common amounts ofsilt and argillaceous material. Argillaceous to silty laminations
are ubiquitous and often locally common; the laminations increase in the lower part of the section to locally
abundant. These rocks are generally poorly to moderately indurated with cements dominated by common
silica with traces ofspotty kaolin. In the lower third of the section minor locally common streaky calcareous
to occasionally dolomitic cements occur. The sandstone generally had no visible porosity. There were no
hydrocarbon shows or gas response in this section.

The Lepine Fonnation comprises 525 metres of shale and siltstone at this locality. Three informal
subdivisions are apparent; 1) an upper section -122 metres thick consisting ofshale, 2) " middle section
-117 metres thick consisting ofsiltstone with minor interbedded shale and sandstone, and 3) a thick lower
section .....287 metres thick consisting ofshale with minor interbedded siltstone. The upper shale is typically
dark grey, "firm, platy to sub-platy, fissile, variably silty in part, locally carbonaceous and contains trace
amounts offish scales. The siltstone is typically light to medium grey, very quartzose with trace to minor
glauconite and dark lithic grains and rare to trace mica. The sandstone is very fine grained, silty and grades
from the siltstone. The rocks are predominantly variably argillaceous with common to locally abundant silty
argillaceous laminations and very thinly interbedded shale. The siltstone and sandstone are variably
indurated, ranging from poorly to very well indurated; however, they are typically moderately indurated. The
predominant cement is silica with trace to minor locally abundant streaky calcareous to occasionally
dolomitic cement. The siltstone and sandstone are tight and without hydrocarbon shows. There are no rocks
ofeconomic interest in this formation.

The coarse-grained unit comprises an 18 metre coarsening-upward sequence ofmoderately to poorly sorted
litharenite that grades from predominantly fine to medium grained sand in the lower section to fine to very
coarse, gritty to slightly pebbly sand in the upper 8 metres. The upper sandstone is predominantly
disaggregated in samples with minor consolidated cutting with spotty calcareous cement. Porosity is inferred
to be good in this unit. Hydrocarbon shows were very poor, consisting ofminor spotty dull to moderate
yellow fluorescence without cut in the upper unit. Low formation pressures preclude economic potential in
such a shallow unit although the upper coarse-grained unit possesses sufficient reservoir-quality and appears

",have an adequate seal.

~ONCLUSION: The Sikanni Fonnation has no economic potential at this locality.

•
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.TIER

The Scatter at this locality comprises -141 metres ofsandstone with minor interbedded shale and siltstone.
The shales were typically dark grey, finn to very finn, sub-blocky to sub-platy, commonly variably silty
grading to argillaceous siltstone in part, and generally slightly glauconitic. The siltstone and sandstone were
typically quartzose, variably glauconitic, commonly varia~ly argillaceous to locally clean, and generally tight
with minor streaky poor porosity. These clastics had no significant hydrocarbon shows or gas response and
are of no economic interest.

CONCLUSION: The Scatter Fomlation has no economic potential at this locality.

GARBUTT

The Garbutt at this locality comprises -187 metres ofshale with interbedded sandstone and minor siltstone.
T\"IO basic divisions are apparent at this locality; an upper -50 metre section which is dominated by
sandstone with interbedded shale and minor siltstone, and the rest of the fonnation which comprises shale.

The sandstone is very similar to the overlying basal Scatter sandstone and there is no clear lithological break
between the two fonnations at this location. The sandstone is a light to medium brown, predominantly clean
to variably argillaceous sublitharenite with abundant quartz, trace to minor glauconite and minor dark lithic
grains. It is a well-sorted, very fine grained, variably silty sandstone that grades to sandy siltstone in part.
There was predominantly no visible porosity in these rocks. Minor streaky poor porosity was occasionally
~rved. Hydrocarbon shows were generally very poor and consisted ofminor to locally common very dull
.rescence with minor slow weak yellow green streaming cut. Slightly better shows were observed in the
1040-1062m interval where there was common to abundant uneven light brown oil staining, minor to locally
common very dull fluorescence and minor to common slow, weak yellow to yellow green streaming cut.
There were no significant gas shows in this section. Using purely lithological criteria, the upper sandstone
section is more properly assigned to the Scatter Fonnation, as there is no real lithological distinction between
basal Scatter sandstone and the upper Garbutt sandstone.

The shale was typically dark grey to black, platy to sub-platy, fissile and commonly brittle. The shale was
slightly to moderately silty in part with minor siltstone laminations and locally variably carbonaceous. Rare
varicoloured (Le., white, tan, light grey and green) bentonite stringers were observed in the 15-20 metres
overlying the Radioactive Zone. The shale through the Radioactive Zone is very similar to the overlying
shale with ilie addition ofa minor to locally common component ofbrownish black, platy, fissile, firm to
soft, bituminous to phosphatic shale. Bentonite increases to a trace to locally minor occurrence and is
dominantly white to cream coloured and slightly tuffaceous.

CONCLUSION: The Garbutt Formation has no economic potential.
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Figure 1. Strip-log section showing the Chinkeh Formation and upper section of the Triassic.

The Chinkeh Sand at this locality comprises -11 metres of sandstone with minor interbedded shale. There is a
thin Chinkeh Silt zone (i.e.• -3 metres) at the top of the section. The sandstone is typically off-white to very
light grey, very fine-grained. clean and variably silty in part. The composition is quartzose with minor
scattered glauconite and trace dark lithic grains. comprising sublitharenite to subquartzarenite. The rocks are
variably indurated, ranging from typically poorly indurated and crumbly to moderately to locally well
indurated. Cements consist ofcommon siliceous and minor dolomitic cement. Subhedral quartz overgrowths
are generally common and were observed to increase downsection. Visible porosity was variable in samples;
typically fair to poor with tight streaks in the upper section increasing downsection to fair with streaky good
porosity.

Hydrocarbon shows were poor and consisted of minor to common very taint fluorescence with minor very
slow faint yellow streaming cut in the upper Chinkeh. Hydrocarbon shows decreased in the lower Chinkeh,
consisting ofcommon faint yellow green fluorescence with traces of very slow weak streaming cut. There was
a gas show of 380 units above a background of-80 units across <2 metres at 1216.5 metres. corresponding
with the only crossover on logs.

CONCLUSION: The Chinkeh Sand has some tair to good reservoir-quality intervals at this locality, most
notably in the basal 5 metres~ however hydrocarbon shows were poor and gas response was minor and
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~ (TOAD/GRAYLING FORMATIONS)

The Triassic comprises -104 metres of shale and generally minor interbedded sandstone. The sandstone
occurs mainly in the upper section (Le., 1227-1247m MD) and consists ofoff-white to light grey, very fine­
grained, well-sorted, very quartzose sublitharenite to quartzolithic wacke. The sandstone is predominantly
clean, typically moderately indurated with common siliceous cement and minor to locally common smectitic
(i.e., swelling) clay matrix. The sandstone is commonly variably silty and grades to sandy siltstone in part.
There was no visible porosity or hydrocarbon shows in these rocks.

The shales consist of two basic types; 1) medium to dark grey, and 2) maroon to rusty red. These two types
appear to alternate in sections 10m to 20m thick with minor interbedded siltstone more common in the grey
shale section. The grey shale is typically firm to hard, sub-fissile and variably silty with minor argillaceous
siltstone laminations and stringers. This shale becomes slightly to moderately dolomitic in the lower section
(i.e., -1295-1314m). The maroon to red shale is typically firm to hard (becoming locally soft in the basal
section), fissile and significantly less silty than the grey variety. This shale is non-dolomitic becoming
slightly to moderately dolomitic in the lower section. A particular feature ofnote in th~ ohidized shale units
is the variable content of 'bentonitic' clays (i.e., smectitic swelling clays) which increase downsection, as
manifested by abundant red clay in the wash with a significant to major loss ofsample volume.

Both these shales are thinly interbedded and interlaminated in minor part, most likely at the transitions
between the two facies which appear to represent subaqueous (grey shale and minor siltstone) and
periodically or wholly subaerial (oxidized shale) depositional environments.

eNCLUSION: The Triassic has no economic potential at this locality.

BELLOY

The Belloy Formation comprises -47 metres of interbedded chert, dolomi\e and sandstone. This is
considerably thinner than the expected 120 metres ofprognosed thickness. Three informal subdivisions can
be made at this locality; I) an upper division from -1326-1340m consisting ofpredominantly chert with
minor interbedded sandstone, 2) a middle division from -1340-1357m comprised ofargillaceous to cherty
sandstone and minor interbedded chert, and 3) a lower division from -1357-1374m consisting ofcherty
dolomite with interbedded chert and a basal sandstone unit.

•
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~ chert ranges in colour from very pale to dark brown and brownish grey. The chert is typically
~derately to very glauconitic and commonly variably sandy to silty locally grading to cherty sandstone.
The chert at the top of the section differs from the typical chert downsection by virtue of a common granular
texture on cuttings, locally crumbly nature and a variable argillaceous content that locally grades to minor
cherty glauconitic mudstone with trace pyritized spicules and worm burrows. Sponge spicules are generally a
trace component except locally in the 1336-1340 metre interval. The chert is generally tight with trace to
minor poor to rarely fair microvug to vug porosity. There is inferred local good fracture porosity in the upper
section.

The sandstone consists ofmedium to dark grey, quartzose lithic wacke composed ofcommon to abundant
clear to varicoloured quartz, trace to minor lithic grains and common to locaily abundant glauconite.
Texturally, they range from moderately poorly sorted, very fine to medium grained sandstone in the upper
section grading downsection into moderately sorted, very fine to fine grained rocks. The sandstone contains
common to abundant silty argillaceous matrix and is typically poorly to moderately indurated with trace to
minor dolomitic cement which increases downsection. Locally, the sandstone is variably silicified to cherty
and grades to sandy chert. There is no visible porosity or hydrocarbon shows in these rocks.

The dolomite is typically dark grey to greyish brown, cryptocrystalline, hard, dense and commonly variably
cherty grading to dolomitic chert in part. The dolomite commonly contains a variable silt component and is
locally slightly to moderately calcareous with trace dolomitic limestone stringers. This rock is tight with
some inferred local fair to good fracture porosity. There were no hydrocarbon shows in the dolomite.

Ae contact with the overlying Triassic rocks appears to be sheared as manifested by the presence ofapparent
~ear fabrics. These include minor variably (locally pervasively) mylonitized cutting with common

slickensides. The presence ofchalky white mottled to anastamosing anhydritic to dolomitic 'stringers' with
slickensides is also strongly suggestive of shear; however, these may be bit-generated textures.

I •
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Figure 2. Strip-log section showing upper Belloy Formation. Note fracture gas shows.

•
ere was an immediate increase in gas readings upon penetration of the formation to -600 units from a
ckground of30-35 units. Although the Belloy was not considered a target. there wer~ a number of

apparently good gas shows in the Belloy that peaked out at 9880 units. which is the maximum reading
possible on the Oatalog Geologger 2 dilution units. Some of these reading are suspect due to the susceptibility
of this unit to saturation of the gas sampling canister after an influx ofgas. Two intervals in particular had
good gas shows; specifically. between 1333-1340m in fractured chert, and 1360-1362m in fractured chert
and dolomite. Both these intervals correspond to e-Iog intervals with pronounced gas effect but no crossover.
Attempts at conducting a OST in two Belloy intervals (i.e.• 1323-1343m and 1332-1352m) failed due to the
inability to get an adequate packer seat.

CONCLUSION: There is some localized fair to good gas-bearing fracture porosity in the Belloy; however,
there does not appear to be sufficient gas for commercial production. The Belloy has marginal to no economic
potential at this location but is of potential economic interest in the area if fracture systems are sufficiently
developed and gas-charged.

FANTASQUE

The Fantasque Fonnation consists of88 metres of predominantly bedded chert with minor carbonate. shale,
sandstone and conglomerate. The formation came in -85 metres high to prognosis and was considerably
thicker than anticipated.

•
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I Chert is variable with four basic types apparent. The first type (from -137S-1410m) is generally light to
ium brown, commonly translucent and typically slightly to moderately glauconitic. Sponge spicules are

nerally a trace component in this variety. The chert is also variably silty to sandy in minor part. Locally,
the chert is slightly to moderately dolomitic with occasional chek ty dolomite stringers. The second variety
(from -1410-1420m) is very pale to medium brown, translucent and commonly spicular to varying degrees.
There are traces of glauconite and traces of phosphatic shale stringers. The third variety (from -1420-1430m)
is commonly medium to dark brown, sub-translucent to non-translucent and appears to be slightly
argillaceous. The fourth and most cotr.mon variety (from -1420-1460m) is typically light grey to pale brown,
translucent, and commonly pelletal to mottled. It is distinct by virtue of the common dark brown pellets and
mottles which are ubiquitous. Locally, the chert is variably spicular in minor part. This chert shows the most
evidence ofhydrothermal silicification (discussed below) which increases downsection.

All varieties are typically very hard and dense except the 1388-139301 interval, where the chert is variably
argillaceous rnd crumbly and locally grades to cherty glauconitic shale. Planar fracture surfaces are
ubiquitous, though generally minor, throughout the section and are often lined with different varieties of
quartz, discussed below. Locally, pyrite was also observed coating fracture surfaces. Porosity consists of
localized fractures which are inferred to range from good to excellent to poor. There is rare to trace scattered
poor moldic and microvug porosity.

The chert has numerous fractures throughout the section and there are a number of features related to the
fractures that are worthy ofnote. Silica-saturated hydrothermal fluids have been pumped through the fracture
systems in at least two stages. The first and primary episode ofsilica precipitation is manifested in the form

~
IOCallY common finely laminated chalcedonic and milky quartz fracture linings and 'heals'. The
lcedony o~casionally has a colloform habit. Tht; second, apparently minor, stage takes the fonn ofclear

bhedral to euhedral quartz crystal linings that are often precipitated on top ofchalcedonic or milky quartz
fracture linings.

The chalcedonic and milky quartz become increasingly common downsection (i.e., 1440-146Im) where the
chert shows evidence ofvariable degrees ofhydrothennal silicification, manifested by the ubiquitous
presence of random to localized chalcedonic to milky quartz mottles and 'blebs' in addition to the fracture
heals, fillings and linings by the same material. The boundaries are typically diffuse, even with the obvious
fracture-related fills, underlining the locally pervasive nature of the alteration.

Another unusual noteworthy occurrence is the presence ofa monomictic chert pebble conglomerate in the
basal part (i.e., 14SS-1461m) of the Fantasque. The amount ofconglomerate is difficult to ascertain, as
finding unequivocal rounded pebble surfaces is difficult given the very brittle nature of the clasts and their
small very angular fragment size; however, it may fonn a significant or even dominant component in that
interval.

•
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Figure 3. Strip-log section showing lower Belloy and upper Fantasque Formations. Note fracture zone in
upper Fantasque with gas show.
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f rocarbon shows were very poor and typically consisted of trace to minor spotty dull fluorescence wit'
es ofquestionable cut. excepting the uppermost interval. where there was minor to common dull

uorescence with trace very weak, very thin yellow diffuse cut. There were two apparently good gas shows in
the section~ the first immediately peaked at the maximum 9880 units (BGG -3000-3500 units) upon
penetration of the 1380-1386 metre interval and the second immediately peaked at the maximum 9880 units
(BGG -2000 +/- units) upon penetration ofthe 1411-1432 metre interval. In the latter case. the broad interval
ofmaximum gas readings is an artifact ofsaturation ofthe gas sampling canister after the initial show at 1411
metres. Both these intervals show some gas effect but no gas crossover on logs.

CONCLUSION: The Fantasque at this locality has some fair to good localized fracture porosity and good
gas response; however, log analysis in Calgary detennined that there were no prospective DST intervals in the
succession. The F,,"[ltasque has marginal economic potential at this location but is ofeconomic interest in the
area.

KINDLE

The Kindle Formation comprises 37 metres ofsiltstone with minor interbedded limestone at this locality. The
siltstone is typically medium to dark brown. quartzose. and slightly to locally moderately argillaceous with
trace argillaceous partings. The siltstone is generally very dolomitic locally grading to very silty dolostone.
The rocks are generally well indurated and tight with abundant dolomitic and local patchy siliceous cements.
Hydrocarbon shows consisted of generally common dull florescence and trace to minor very slow, very weak
questionable cut. The minor interbedded limestone consists primarily of light brown. chalky soft marl stringers

.d trace amounts ofdark brown. dense. cryptocrystalline. silty limestone.
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CONCLUSION: The Kindle Fonnation has no reservoir-quality intervals and hence, no economic potential
.his locality.

MATTSON

Approximately 556 metres of the Mattson Fonnation were penetrated at this locality; FTD was called in the
lower part of the M9 Zone in the basal Mattson. Sample quality during the air drilling operation (i.e., 1547­
l685m) was generally poor. In some intervals sample lithologies and their relative proportions are not
representative of lithology as indicated by logs (in particular, the l68l-l688m interval, which was shale in
samples and sandstone on logs). It should also be noted that the MOLE washer used to wash samples has
screens too coarse to retain the very fine grained to silt fraction ifit is disaggregated and he1"/.:.\ preferentially
removes this fraction from many of the reservoir-quality sands, which tend to be variably d:~::?ggregated to
friable, particularly the eolian sands.

The section was strongly sand-dominated with generally minor carbonate and shale. There are two basic
types ofsandstone in the Mattson succession that are generally representative of their respective
environments; 1) very fine to fine grained quartzarenite to minor sublitharenite ofshoreface affinity, 2) upper
very fine to lower medium grained quartzarenite to sublitharenite ofeolian origin. A third variable type of
sandstone consists ofvery fine to medium grained quartzarenite to quartzose subwackes of transitional facies
but are generally ofno economic interest.

Shoreface Sandstone

ee shoreface sandstone represents two different depositional controls in similar environments; 1) stonn­
worked shoreface with associated minor carbonate interbeds, including occasional fine to coarse grained

dolarenites of tempestite origin, and 2) wave-reworked shoreface, foreshore and backshore. The primary
distinction between the two appears to be the presence or absence ofminor carbonate interbeds.

The shoreface sandstone is a typically light brown to light grey, well-sorted quartzarenite with trace amounts
ofdark lithic grains which can occasionally be identified as chert. The quartz is predominantly clear and
angular to sub-rounded. These sandstones are predominantly very fine to fine grained with the very fine
grained fraction typically dominant. The sandstones are generally variably silty, ranging from trace to
common, and locally grade to sandy siltstone in minor part. Argillaceous content is typically nil in these
clean quartzarenites. Locally, the sandstone becomes slightly to moderately argillaceous and usually has
argillaceous partings and laminae associated with it. Upsection (i.e., 1646-1673m), some quartzarenites have
a trace to minor component ofoutsized (i.e., medium to fine) unusual blue, partly tripolitic chert grains and
grade to sublitharenite. Locally, the sandstone becomes a sublitharenite with an added minor component of
carbonate grains and skeletal debris.

•
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ure 4. Striplog section showing typical Lithofacies #I interval (shoreface) in the Mattson Fonnation. Note

In gas show at 1723 metres.

The shoreface sandstone is variably indurated throughout the succession, ranging from moderately well to
poorly indurated and friable to crumbly. Visible porosity was commonly poor (i.e., tight to 3%), even in some
poorly indurated sandstone where matrix porosity is likely to be at least a few percent. Sections with poor to
fair and occasionally good porosity was observed; however, this better porosity was a generally minor
component. To some degree at least, porosity distribution appears to be ofa streaky to patchy nature, given
the variability of visible porosity in cutting ofthe same sandstone. Cements are generally ofmixed dolomitic­
siliceous type and locally wholly dolomitic. Shoreface sandstone with a larger fine-grained component (i.e.,
sub-dominant to occasionally dominant; e.g., 1764-1768m) is where most ofthe better porosity occurs and
these quart~l.aI'enites tend to have common subhedral to cuhedral quartz overgrowths. Good porosity was also
observed iT' one thin (i.e., -2m) tempestite @ 1685m. Penneability is estimated to be generally poor in most
ofthis lithotacies, given the very fine-grained, silty nature ofthe sandstone and the typically common to
abundant cements.
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~igl!re5. Striplog section showing typical Lithofacies #4 in the Mattson Formation. The eolian facies is
W'erlain and underlain by shoreface sandstone and minor carbonate of Lithofacies #1.

Eolian Sandstone

Eolian sandstone can be usually distinguished from the shoreface quartzarenite by virtue of its ~oarser grain
size and the presence of frosted quartz grains. The sandstone is typically very light grey to light brown,
moderately well to moderately sorted with angular to rounded grains. A much greater degree of rounding than
is seen in shoreface sandstone is apparent where grain surfaces have not been modified by quartz
overgrowths. These sandstones tend to have less compositional maturity than shoreface sandstone due to a
generally higher minor chert fraction. Compositionally, the sandstone consists ofabundant quartz with a
variably minor to common frosted component and trace to minor predominantly dark varicoloured chen and
lithic grains, comprising quartzarenite to sublitharenite. These sandstones are typically very fine to lower
medium grained with a fine median grain size. Trace to minor coarse grains are often present. The eolian
sandstone tends to be poorly to very poorly indurated and very friable. They are commonly variably to wholly
disaggregated in samples. Cements are generally minor and typically siliceous with a spotty to patchy
distribution. Locally, patchy to streaky siliceous cement is common. Quartz overgrowths range from minor to
common to locally abundant. Rare to trace interstitial pyrite was also commonly observed.

The best porosity in the Mattson appears to be largely lithofacies-dependant and typically confined to eolian
deposits. Porosity was variable in the generally minor consolidated fraction and ranged from typically good to
fair to locally poor. Porosity was inferred to be predominantly good in most eolian sandstone.

•
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e separate lithofacies have been identified in the Mattson succession in this area; 1) stonn-reworked
shoreface, 2) muddy shoreface or lagoon and tidal flat, 3) ) wave-reworked shoreface, foreshore and
backshore, 4) coastal dune complex, and 5) interdune swamp and paleosoil. All five of these lithofacies are
clearly represented at this location. The Mattson Fonnation at the discovery site has nine separate pay zones
(Le., MI-M9 Zones) which can be broadly correlated with the succession here. Many of the upper pay zones
correlate well with regard to log characteristics; however, the extent of the good porosity and gas-bearing
reservoir strata are considerably reduced at this location. Some of the lower pay zones do not correlate
particularly well on logs and it appears that there are substantial differences with regard to lithofacies and
their stacking patterns.

Most of the Mattson succession consists of shallow-marine, predominantly shoreface deposits of Lithofacies
#1 and Lithofacies #3 at this locality. There are five clearly eolian intervals in the Mattson at this locality
with a further two or three intervals with mixed lithofacies (e.g., 1747-1758m: LI and L4; 1909-1920m: L4
and LS). Due to the more distal nature of this location, it appears that eolian facies are less developed and
sometimes thinner than those seen at the F-36 well. It seems reasonable to assume various degrees of
reworking ofboth eolian and shoreface deposits during subsequent transgressions and regressions, making
distinction between the two types sometimes unclear. The basal Mattson (Le., -2014-20SSm) is dominated
by terrestrial deposits ofLithofacies #5.

At least eight main T-R cycles are apparent within the succession. A number ofsmaller T-R cycles of

l 0rter duration appear to be superimposed on some ofthe main cycles (e.g., within the primarily regressive
-1759m interval); however, these may represent lateral facies shifts within a relatively stable eustatic

'me rather than bona fide T-R cycles.

Diagenesis

Some general diagenetic a'Jsociations are apparent with regard to the different·lithofacies and are as follows;
I) Siliceous cementation is wholly or strongly dominant in eolian and related depositional environments (Le.,
transitional sandstone in interdune swamp and paleosol environments), 2) Dolomitic cementation appears to
be largely confined to shoreface environments. Mixed siliceous-dolomitic cements appears to be more
common in shoreface environments than purely dolomitic cements, indicating at least two stages of
authigenic cementation.

Some of the very-fine to fine grained quartzarenite ofapparent shoreface origin likely represents coastal plain
environments for part of its depositional and diagenetic history, given the apparent frequency of relative
transgressive/regressive episodes as manifested by the frequent lateral facies changes seen in the vertical
section at this locality. Consequently, some of the shoreface sandstone has likely had a mixed marine­
terrestrial early diagenetic history which may account for the different diagenetic associations observed
downsection (i.e., 1975m onward), where sandstone of apparent shqreface origin is predominantly to wholly
silica-cemented.

•
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Anmon to locally abundant subhedral to euhedral quartz overgrowths are typically associated with the best
.osity, primarily in eolian deposits. Traces of spotty kaolin were observed in predominantly terrestrial
deposits. Pyrite cements and nodules are commonly associated with Lithofacies #5 (terrestrial) where it
occurs in massive, crystalline and disseminated forms. The presence of unusual very bituminous claystone
and coaly to bituminous shale is a typical co-association.

Hydrocarbon Shows and DST Results

Hydrocarbon shows were generally very poor, typically consisting of variably minor to abundant, patchy to
even, dull to bright yellow to yellow white to yellow green fluorescence and trace to minor thin, faint yellow
white diffuse to streaming cut to questionable or no cut. Exceptions to the above occur in three intervals,
where shows are poor to marginally fair; 1) 1529-1533m: even light brown oil stain, even pale yellow
fluorescence, common very thin yellow streaming to diffuse cut; 2) 1869-188Im: common patchy pale to
light brown oil staining, abundant bright yellow to yellow white fluorescence, common fast, poor to fair, thin
yellow white diffuse and minor streaming cut; 3) 1900-1910m: common spotty to patchy bitumen, common
to abundant bright yellow green and pale yellow fluorescence, minor to common poor, thin, diffuse and
streaming cut.

In the upper part of the section (Le., 1545-1685m), the presence ofcondensate was noted during the air
drilling operation. The tirst significant appearance ofbitumen occurs at -1850 metres where it is found as
spotty to patchy pore coatings and fillings. The bitumen (and pyrobitumen) is present locally in trace to

."nor amounts throughout the remaining -200 metres of section.

~umerous fair to good gas shows were recorded during the drilling of the Mattson; however, all of these
were thin (i.e., 1-3 metres) with the exception of the 1785-1790m interval and the Ml Zone. The Ml Zone
(probable fracture zone) initially came in at -2.2 million fWday and gradually tapered off to 0.6 million
ft'/day after -three days, after which no flow data was available due to the termination of the air drilling
operation. A DST (#6) was run on the 1785-1789m interval and produced a weak. to strong air blow in 30
seconds with gas to surface in 2 minutes. The final flow had a weak to strong gas blow in 1.5 minutes but
began depleting after 35 minutes. Liquid recovery was 350 metres of clean salt water (22000 ppm). Two
other DSTs were run in the Mattson with poor results; I) DST #5: strong air blow immediately with no gas
to swface. The final flow had a strong blow immediately with gas to surface in 30 minutes, which was too
small to measure. The liquid recovery was 643 metres of fresh water and 1000 metres of invert cut fresh
water; 2) DST #7: very weak to weak air blow 10cm into pail at 10 minutes with no gas to surface. The final
flow had a very weak to weak air blow 10cm into pail at 25 minutes with no gas to surface. The liquid
recovery was 120 metres of salt water (50000 ppm) and 40 metres ofwater cut invert.

•
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~CLUSION: The Mattson has numerous fair to good reservoir-quality intervals at this locality and
Serous fair to good gas responses; however, most of the significant reservoir intervals either a~pear wet
on induction logs or lack significant gas crossover. DSTs #5 and #7 showed the M3 and M6 Zones
(respectively) to be water-bearing. Despite these negative indicators, there are ~·till significant gas-bearing
intervals present ofcommercial interest. This fonnation has fair economic potential at this location and good
to excellent potential in the region.

•
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LITHOLOGICAL DESCRIPTIONS

PARAMOUNT ET AL LIARD NWT 1-46
1-46-60-10-123-15

Surface Hole Section (311mm)

16-21

21-30

•
30-35

SANDSTONE: salt and pepper, predominantly fine to coarse grained, minor very fine
and very coarse grains, trace pebble fragments, sublitharenite with abundant frosted to
clear to locally ferruginous stained quartz and common dark to light varicolored lithic
grains, moderately sorted, angular to subrOlmded to minor rounded, minor
consolidated cuttings with common patchy kaoliniti~ and spotty siliceous cement,
minor to common quartz overgrowths, locally patchy ferruginous stain, infer good
to streaky fair porosity, no shows.

CONGLOMERATE: disaggregated, predominantly fine pebble, clast supported,
polymict with abundant light to dark varicolored very siliceous to silicified
predominantly aphanitic volcanic and metasedimentary clasts, common white to clear
to occasionally varicolored quartz clasts, trace schistose metamorphic and sandstone
clasts, rounded to sub angular, poorly sorted, matrix: very fine to coarse grained
sandstone as above, trace spotty kaolinitic and siliceous cement on clasts, trace
patchy ferruginous stain, infer predominantly good to excellent porosity, no
shows.

SANDSTONE: orange to mottled orange white, fine to very coarse grained, pebbly,
litharenite to sublitharenite with abundant quartz and common to abundant varicolored
lithic grains to clasts as previously described, moderately poorly to moderately sorted,
angular to rounded, commonly disaggregated in part, common poorly to moderately
indurated consolidated cuttings with abundant limonitic cement &lor matrix, locally
common to abundant patchy kaolin, minor hematitic stain and crusts on grains, infer
tight in part with streaky to patchy fair to good porosity, no shows.

**Note: Samples 40m to 50m were ofvery poor quality.

35-40

•

SANDSTONE and CONGLOMERATE:: predominantly as described from 16-30m,
infer thinly interbedded with variable streaky fair to good porosity, minor interbedded
SANDSTONE: #2 light to medium grey, salt and pepper, very fine grained,
quartzolithic; variably silty and argillaceous with slightly bentonite matrix, slightly
tuffaceous with common scattered mica, tight, no shows, trace siltstone stringers;
medium to dark grey, very argillaceous, slightly sandy, poorly to moderately
indurated, tight, no shows, grades to silty bentonitic shale in part.
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9S

SANDSTONE: predominantly as above, trace SANDSTONE: #2 as above, minor to
common interbedded SILTSTONE: light grey to light brown, quartzose,
predominantly variably argillaceous, minor scattered carbonaceous debris and mica,
poorly to moderately indurated, grades to very silty shale in part, locally sandy
occasionally grading to silty sandstone laminations, minor thin interbedded SHALE:
light grey, finn, sub platy to sub blocky, sub fissile, commonly variably silty and
micromicaceous, locally common carbonaceous specks, slightly bentonitic, sub waxy
in part grading to claystone.

--Note: Shaker bypassed from SO to 75 metres. Samples ofsuspec~ quality.

50-65

•
65-70.5

70.5-75.5

•

SANDSTONE with Interbedded SILTSTON1E and minor SHALE:

SANDSTONE: unconsolidated to disaggregated, fine to coarse grained, minor very
fine and very coarse grains, occasional pebble, litharenite grading to sublitharenite,
abundant clear to frosted quartz with common varicolored lithic grains, minor rounded
brown sideritic grains, moderately sorted, angular to subrounded, trace consolidated
cuttings with spotty siliceous and kaolinitic cement, infer good porosity, no shows;

SILTSTONE: light to medium grey, quartzose, common scattered mica and
carbonaceous specks, commonly variably argillaceous to locally clean, poorly
indurated, tight, no shows;

SHALE: dark grey, firm, sub platy to sub blocky, predominantly variably silty,
common scattered carbonaceous debris and occasional coaly partings and laminations,
minor interbedded claystone.

. ".

SANDSTONE: offwhite, salt and pepper, very fine to medium grained, trace coarse
grains, sublitharenite, abundant clear to frosted quartz and common varicolored lithic
grains, trace mic~ moderately to moderately well sorted, angular to sub angular,
predominantly disaggregated, minor consolidated cuttings with common spotty to
patchy kaolinitic cement, trace spotty siliceous cement and quartz overgrowths, infer
streaky fair to good porosity, no shows.

SILTSTONE with interbedded eLAYSTONE:

SILTSTONE: light to medium grey, quartzose, common scattered mica, minor
carbonaceous specks, poorly to moderately indurated with siliceous cement in part,
commonly variably argillaceous, locally sandy grading to very fine sandstone
stringers, tight, no shows;

CLAYSTONE: predominantly light grey, finn to locally soft, brittle in part, sub
waxy, variably silty in part occasionally grading to argilla.ceous siltstone laminations,
locally very carbonaceous to coaly, trace sideritic laminations.
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80-84

89.5-95

•

SILTSTONE with minor interbedded SHALE:

SILTSTONE: medium brown to orange brown, quartzose, micaceous, minor
carbonaceous specks, moderately to poorly indurated, predominantly variably
argillaceous grading to silty shale in part, common to abundant ferruginous stain,
tight, no shows;

SHALE: as above becoming increasingly micromicaceous, trace maroon claystone
stringers.

SANDSTONE with interbedded SHALE:

SANDSTONE: very light grey to offwhite, salt and pepper, fine to medium grained,
sublitharenite, abundant frosted to clear quartz with common varicolored lithic grains,
rare glauconite, moderately to moderately well sorted, angular to subrounded,
commonly disaggregated, minor consolidated cuttings with common to abundant
patchy kaolin, minor locally common calcareous cement, infer predominantly poor
porosity, no shows;

SHALE: light to medium grey, firm, sub blocky, predominantly very silty grading to
argillaceous siltstone in part.

SANDSTONE with interbedded SILTSTONE and SHALE:

SANDSTONE: unconsolidated to disaggregated, fine to medium grained, minor very
fine and coarse grains, trace very coarse grains, litharenite with abundant clear to
frosted to occasionally varicolored quartz and common to abundant varicolored lithic
grains, moderately sorted, angular to subrounded, trace consolidated cuttings with
spotty to patchy kaolinitic and siliceous cement, minor quartz overgrowths, infer
streaky fair to good porosity, no shows;

SHALE and SILTSTONE: similar to above.

SANDSTONE: offwhite to light grey, predominantly fine grained, minor very fine
and med\um grains, sublitharenite grading to litharenite, abundant frosted to clear
quartz anci,commol1 varicolored lithic grains, trace rounded brown sideritic grains,
well sorted;'angular to subrounded, disaggregated in part, common consolidated
cuttings abun\iant tight calcareous cement, trace to minor spotty kaolin, tight to
streaky poor llorosity, no shows.



.100

100-106

106-110

110-119

•
119-122.5

122.5-130

•

97

SANDSTONE: light to medium grey, very fme grained, quartzolithic, rare
glauconite, commonly variably micaceous, well sorted, angular to sub angular,
moderately to poorly indurated with locally common dolomitic cement, commonly
variably silty grading to sandy siltstone in part, clean to locally argillaceous, tight to
poor porosity, no shows.

SHALE/CLAYSTONE with minor interbedded SILTSTONE:

SHALE: dark grey, sub platy, firm, commonly variably silty and micromicaceous,
common carbonaceous to coaly debris and partings, trace to minor coaly stringers,
CLAYSTONE: light to medium grey, brown, sub blocky, smooth to locally silty,
carbonaceous to coaly in part, SILTSTONE: as above.

SANDSTONE: offwhite, predominantly fine grained, minor very fine and medium
grains, sublitharenite, abundant white to frosted to minor clear quartz with minor to
common varicolored lithic grains, well sorted, angular to sub angular, disaggregated in
minor part, moderately to moderately poorly indurated with abundant tight calcareous
cement, tight, no shows, minor thin interbedded shale as above.

SANDSTONE with minor interbedded SHALE and SILTSTONE:

SANDSTONE: as above becoming predominantly fine to medium grained, becomes
commonly disaggregated with decreasing minor to common consolidated cuttings as
previously described, moderately well sorted, infer common tight to poor porosity
with minor fair streaks, no shows;

SHALE and SILTSTONE: as previously described.

SHALE: medium grey, firm, brittle in part, sub blocky to blocky, predominantly silty
and micromicaceous occasionally grading to argillaceous siltstone stringers to
laminations, minor locally common carbonaceous debris and partings, trace hard
brown sideritic stringers.

SANDSTONE: white, predominantly fine grained, minor lower medium and trace
upper very fine grains, sublitharenite with abundant clear to frosted quartz and minor
predominantly light varicolored lithic grains, tuffaceous texture with common biotite
and spotty bentonitic clay matrix, well sorted, angular to subrounded, commonly
disaggregated, minor to common consolidated cuttings with minor locally common
calcareous cement, infer common poor porosity with minor fair to good streaks,
no shows, minor pale blue white tuffaceous bentonite stringers, trace siltstone
stringers.



**Note: Samples 185 and 190 are ofpoor quality.

•

SANDSTONE: white, salt and pepper, very fine to medium grained, Iitharenite
grading to sublitharenite, abundant frosted to clear quartz with common dark to light
varicolored lithic grains, trace sideritic grains and mica, moderately well sorted,
angular to subrounded, predominantly disaggregated, minor consolidated cuttings with
spotty kaolinitic and siliceous cement, minor locally common calcareous cement, trace
quartz overgrowths, infer fair to good poro~ity, no shows, trace to minor interbedded
SILTSTONE: medium grey, quartzose, micaceous, commonly variably argillaceous,
trace scattered carbonaceous debris, minor shaly laminations.

SANDSTONE: similar to above, unconsolidated to disaggregated, salt and pepper,
very fine to medium grained, litharenite grading to sublitharenite, abundant frosted to
clear quartz with common varicolored lithic grains, trace biotite, rare glauconite,
moderately well sorted, angular to subrounded, trace consolidated cuttings with spotty
kaolin, minor calcareous cement, infer good to streaky fair porosity, no shows,
minor interbedded SILTSTONE: medium grey, quartzolithic, scattered mica and
carbonaceous specks, predominantly variably argillaceous, moderately indurated trace
dolomitic cement, tight, no shows.

98

SILTSTONE: light grey, minor medium grey, quartzose, minor to locally common
biotite, trace to minor carbonaceous specks, rare glauconite, commonly clean to
locally variably argillaceous, moderately to poorly indurate~, siliceous cement in part,
trace to minor carbonaceous parting, locally variably sandy grading to minor very fine
sandstone laminations to stringers, tight to poor porosity, no shows, minor medium
grey very silty shale stringers and laminations, trace to minor medium brown dense
hard siderite nodules &lor stringers.

SILTSTONE: similar to above, light to medium grey, quartzose, minor to locally
common biotite, trace to minor carbonaceous specks, rare glauconite, commonly
variably argillaceous to locally clean, moderately to poorly indurated, siliceous cement
in part, trace carbonaceous parting, locally variably sandy grading to minor very fine
sandstone laminations to stringers, tight, no shows, minor medium grey very silty
shale stringers and laminations, trace brown sandy sideritic laminations to stringers.

145-155

162.5-172

172-182

155-162.5 SANDSTONE: as previously described becoming increasingly consolidated in minor
part with locally abundant tight calcareous cement and minor spotty kaolin, infer

• porosity as above with minor tight to poor streaks, no shows.

1nLLX 162.5 m MD 379.7 m SS
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190-197

197-202.6

99

SHALE with interbedded SILTSTONE:

SHALE: medium to dark grey, brown grey, finn, sub blocky to sub platy,
micromicaceous, predominantly very silty grading to argillaceous siltstone in part,
trace carbonaceous specks, SILTSTONE: as above.

SANDSTONE with interbedded SILTSTONE and SHALE:

SANDSTONE: disaggregated, very fine to medium grained, minor coarse to very
coarse grains and pebble fragments, litharenite grading to sublitharenite, abundant
white to frosted quartz with common varicolored lithic grains, rare to trace glauconit~)

moderately to moderately poorly sorted, angular to subrounded to occasionally
rounded, trace consolidated cuttings with abundant tight calcareous cement, infer
tight to poor porGs~ty in part, poor to fair porosity in part, no shows;

SILTSTONE and SHALE: as above.

SHALE: dark grey, finn to locally hard, brittle in part, sub platy, fissile,
predominantly smooth, locally slightly silty in minor part, trace framboidal pyrite
micro-nodules, rare dark brown slightly dolomitic claystone laminations to stringers.

rrmx 202.6 m MD (339.6 m SS)

202.6-210 SANDSTONE: salt and pepper, fine to very coarse grained, gritty to slightly pebbly
Iitharenite, abundant clear to frosted quartz with abundant predominantly dark grey to
black chert grains, poorly sorted, angular to rounded, minor consolidated cuttings with
common spotty to patchy calcareous cement, minor quartz.<?vergrowths, fining down
to similar to below, infer predominantly good porosity, rare spotty pyrobitumen?
specks, minor spotty dull to medium yellow fluorescence, no cut.

210-220

•

SANDSTONE: similar to above becoming fmer, fine to medium grained, minor
coarse and trace very coarse grains, sublitharenite grading to litharenite, abundant
frosted to clear quartz with common predominantly dark chert and lithic grains, rare
glauconite, moderately sorted, angular to rounded, predominantly disaggregated,
minor consolidated cuttings with common to abundant tight siliceous cement, minor
spotty calcareous cement, trace interstitial pyrite, infer variable porosity, common
tight to poor with streaky fair porosity, no shows, minor thin interbedded SHALE:.
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SANDSTONE: as above in part, predominantly very light grey to brown grey, very
fine grained, sublitharenite with minor dark lithic grains and carbonaceous specks,
trace glauconite, well sorted, angular to sub angular, variably silty in part occasionally
grading to sandy siltstone laminations, commonly poorly indurated and crumbly with
minor spotty siliceous cement, slightly argillaceous in part, tight to poor porosity, DO

shows, minor thin interbedded SHALE: medium to dark grey, firm to soft, variably
silty and micromicaceous grading to siltstone laminations, trace hard brown sideritic
stringers.

SANDSTONE: as above becoming increasingly variably argillaceous in minor part,
increasing minor to common shaly and silty laminations, tight, no shows.

SANDSTONE with minor interbedded SHALE: .

SANDSTONE: similar to above, ofTwhite to very light grey, very fine grained,
sublitharenite with minor dark lithic grains and carbonaceous specks, trace glauconite,
well sorted, angular to sub angular, commonly moderately to poorly indurated with
common siliceous cement, trace spotty kaolin, variably silty and argillaceous in part
with locally common silty and shaly laminations, predominantly tight to minor poor
porosity, no shows, minor thin interbedded SHALE: as above.

SANDSTONE: as previously described, minor thin interbedded SHALE: as above.

SANDSTONE: similar to above, light to medium grey, very fine grained,
sublitharenite with minor dark lithic grains and carbonaceous specks, rare to trace
glauconite, well sorted, angular to sub angular, commonly moderately to poorly
indurated with common siliceous cement, trace spotty kao~~, increasingly variably
silty and argillaceous in part with locally common silty and shaly laminations,
predominantly tight to minor poor porosity, no shows, minor thin interbedded
SHALE: medium to dark grey, firm to soft, variably silty and micromicaceous.

SILTSTONE with minor interbedded SHALE and SANDSTONE:

SILTSTONE: light grey to brown grey, quartzose, commonly moderately indurated
to moderately well indurated with siliceous cement, argillaceous in part with shaly
laminations, commonly variably sandy grading to silty very fine sandstone in part,
trace dolomitic stringers to laminations, tight, no shows;

SANDSTONE: similar to above but predominantly silty grading from siltstone;

SHALE: as above.
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SANDSTONE: light grey, very pale brown in part, very fine grained, sublitharenite
with minor dark lithic grains and carbonaceous specks, rare to trace glauconite, well
sorted, angular to sub angular, commonly moderately well to locally moderately
poorly indurated with predominantly siliceous cement, trace spotty dolomitic cement,
clean to variably silty, locally argillaceous in part with minor silty and shaly
laminations, tight, DO sbows.

SANDSTONE: very similar to above, light to medium grey, very fine grained,
sublitharenite, abundant quartz with minor dark lithic grains and carbonaceous specks,
trace mica, rare to trace glauconite, well sorted, angular to sub angular, moderately to
poorly indurated with common siliceous cement, variably silty in part, minor to
common argillaceous laminations and partings, rare carbonaceous parting, tight, no
shows.

SANDSTONE: as previously described with decreasing argillaceous laminations.

SANDSTONE: very similar to above, light to medium grey, very fine grained,
sublitharenite, abundant quartz with minor dark lithic grains and carbonaceous specks,
trace mica, rare to trace glauconite, well sorted, angular to sub angular, poorly to
moderately indurated with common siliceous cement, minor streaky calcareous
cement, variably silty in part, minor to common argillaceous laminations and partings,
rare carbonaceous parting, tight, DO shows.

SANDSTONE: similar to above, light to medium grey, very fine grained,
sublitharenite, abundant quartz with minor dark lithic grains and carbonaceous specks,
trace mica, rare to trace glauconite, well sorted, angular to sub angular, induration
increasing slightly, common siliceous cement, variably silty in part, minor to common
argillaceous laminations and partings, rare carbonaceous parting, tight, DO shows.

SANDSTONE: similar to above, light to medium grey, very fine grained,
sublitharenite, abundant quartz with minor dark lithic grains and carbonaceous specks,
trace mica, rare to trace glauconite, well sorted, angular to sub angular, slightly
decreasing induration, common siliceous cement, minor streaky calcareous cement,
variably silty in part, minor to common argillaceous laminations and partings, rare
carbonaceous parting, tight, DO shows.

SANDSTONE: as previously described with increasing common argillaceous and
silty laminations, decreasing trace to minor streaky calcareous to dolomitic cement,
tight, DO shows.

SANDSTONE: as previously described with increasing minor to common calcareous
cement, decreasingly indurated, common argillaceous and silty laminations as above,
tight, DO shows.
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SANDSTONE with minor interbedded SHALE and SILTSTONE:

SANDSTONE: similar to above, light to medium grey, very fine grained,
sublitharenite as above, increasing trace to locally minor carbonaceous specks and
debris, trace mica, rare to trace glauconite, moderately to poorly indurated with
common siliceous cement, minor to locally common spotty to patchy kaolin, trace
spotty calcareous cement, increasingly silty in part grading to minor sandy siltstone
laminations and stringers, increasingly argillaceous in part with common to abundant
argillaceous laminations and partings, rare carbonaceous parting, predominantly
tight, DO shows; minor SHALE; stringers to thin interbeds, dark grey, finn, sub platy,
predominantly silty and micromicaceous, locally sandy with silty and sandy
laminations; SILTSTONE: very dark brown, hard, dense, very siliceous, quartzose
with trace dark lithic grains and carbonaceous speck$, tight

SHALE: dark grey, firm to locally hard, commonly brittle, commonly platy to sub
platy, sub blocky in part, fissile to sub fissile, very slightly silty and faintly
micromicaceous in part, commonly variably silty and micromicaceous with occasional
silty laminations, trace to minor very fine sandstone stringers as above.

SHALE: very similar to above, dark grey, predominantly finn to locally hard, brittle
in part, predominantly platy to sub platy, sub blocky in minor part, fissile to sub
fissile, very slightly silty to non-silty and faintly micromicaceous in minor part,
commonly variably silty and micromicaceous with occasional silty laminations, rare
glauconite, rare fish scales, minor very fine sandstone stringers to very thin interbeds.

SHALE: dark grey to black, finn, locally soft to hard, occasionally brittle, platy to
sub platy, sub blocky in minor part, fissile to sub fissile, commonly variably silty and
micromicaceous, carbonaceous in part, rare fish scales, minor SILTSTONE: stringers
to laminations, very quartzose with trace lithic grains and glauconite, well to very w~ll

indurated with abundant siliceous and trace to rare spotty dolomitic cement, locally
sandy occasionally grading to very fine sandstone stringers, tight

SHALE: dark grey, firm, platy to sub platy, brittle in part, fissile, predominantly
faintly micromicaceous, locally silty in minor part, increasing trace fish scales, trace
siltstone laminations as above.

SHALE: dark grey, minor black, finn, platy to sub platy, flaky in part, fissile,
predominantly faintly micromicaceous, carbonaceous in minor part, variably silty in
minor part, rare to trace fish scales.
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SHALE: dark grey, finn to locally hard, commonly brittle, predominantly platy to sub
platy, sub blocky ill. minor part, fissile to sub fissile, faintly to moderately
micromicaceous, trace locally silty with occasional silty laminations, trace fish scales.

SANDSTONE: as previollsly described becoming increasingly silty in minor part.

SHALE: dark grey, finn to locally hard, sub blocky to sub platy, sub fissile in part,
commonly variably silty and micromicaceous grading to minor argillaceous siltstone
laminations, smooth and faintly micromicaceous in part, trace clean white quartzose
siltstone to very fine sandstone stringers to laminations, trace medium to dark brown
siliceous siltstone laminations to stringers.

SHME: as previously described with increasing trace white quartzose siltstone to
very fine sandstone stringers to laminations as above, rare fish scales.

SHALE: as previously described with decreasing trace siltstone to very fine sandstone
stringers to laminations as above, minor black carbonaceous shale stringers.

SHALE: dark to medium grey, finn to very firm, brittle in part, predominantly platy
to sub platy, sub blocky in minor part, fissile to sub fissile, predominantly faintly
micromicaceous, locally variably silty in minor part, rare argillaceous slightly
glauconitic siltstone laminations, trace hard dense sideritic laminations to nodules, rare
to trace pyrite.

SHALE: dark grey, finn, brinle in part, predominantly sub piaty to platy, minor sub
blocky, fissile, commonly slightly to locally variably silty and micromicaceous,
smooth and faintly micromicaceous in minor part, trace off~hite to light brown
quartzose siltstone laminations, trace to minor medium grey'argillaceous siltstone
stringers to laminations as described below increasing down, rare to trace fish scales.

SILTSTONE with minor very thin interbedded SHALE:

SILTSTONE: light to medium grey, very quartzose with trace to minor glauconite
and dark lithic grains, trace to rare mica, clean in minor part, predominantly variably
argillaceous with common to abundant silty argillaceous laminations, moderately to
moderately poorly indurated. predominantly siliceous cement with trace spotty
calcareous to dolomitic cement, minor locally abundant streaky calcareous cement,
tight, no shows; SHALE: dark grey, firm, sub blocky to sub platy, silty and
micromicaceous with trace scattered glauconite, very slightly dolomitic in part, grades
to argillaceous siltstone.
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SILTSTONE; very similar to above, light to medium grey, grey brown, very
quartzose as above with increasing minor to locally common glauconite, trace to
minor dark lithic grains, rare mica, clean in part, commonly variably argillaceous with
common silty argillaceous laminations and occasional stringers, variably indurated:
commonly moderately indurated to locally poorly to well indurated, predominantly
siliceous cement with trace spotty to locally minor dolomitic cement, decreasing trace
to minor locally common to abundant streaky calcareous cement, tight, no shows,
minor very thin interbedded SHALE; very dark grey, firm to very firm,
predominantly brittle, platy to sub platy, fissile, commonly slightly silty and
micromicaceous, locally very silty grading to argillaceous siltstone, very rare fish
scales.

SILTSTONE; as previously described with increasing minor dark lithic grains and
decreasing trace to minor glauconite, induration and cements as above with increasing
minor locally common to abundant streaky calcareous to dolomitic cement, tight, no
shows.

Intermediate Hole Section (222mm)

505-510

520-528

•

SILTSTONE; inferred lithology from above, sample -98% cement.

SILTSTONE with interbedded SHALE;

SILTSTONE; light to medium grey, very quartzose with trace to minor to
occasionally locally common glauconite, trace to minor dark lithic grains, rare to trace
mica, clean in part, commonly variably argillaceous with common silty argillaceous
laminations and occasional stringers, sandy in minor part grading to silty very fine
sandstone, commonly moderately to poorly indurated with common siliceous cement,
increasing minor to locally common to abundant streaky calcareous to drJlomitic
cemen~ tight with trace streaky poor porosity, no shows; SHALE; dark grey, firm,
sub blocky to occasionally sub platy, very silty and micromicaceous grading to
argillaceous siltstone, trace to minor glauconite.

SILTSTONE; as previously described becoming increasingly clean in part, induration
decreasing to poorly to moderately, decreasing trace calcareous cement, trace
bentonitic clay matrix, increasingly sandy in part grading to SANDSTONE; very
light to light grey, very fine grained, silty, very quartzose with minor to locally
common glauconite, trace to minor dark lithic grains, well sorted, angular to sub
angular, moderately to poorly indurated with common siliceous cement and trace
spotty calcareous cement, tight to poor porosity, no shows, minor SHALE; as
above.
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SANDSTONE with minor interbedded SILTSTONE:

SANDSTONE: light to medium grey, very fine grained, commonly variably silty
grading to siltstone in part, very quanZ!Jse (sublitharenite) with minor glauconite, trace
to minor lithic grains, well sorted, angular to sub angular, clean in part, variably
argillaceous in part with minor to common silty argillaceous laminations, commonly
poorly indurated and crumbly to friable, moderately indurated in part, predominantly
common siliceous cement, minor spotty kaolin, trace locally common streaky
calcareous cement, trace to minor quartz overgrowths, predominantly tight, minor
poor to occasionally fair porosity, no shows; SILTSTONE: as above.

SANDSTONE with Interbedded SILTSTONE:
.

SANDSTONE: as above, SILTSTONE: as previously described becoming
increasingly variably argillaceous with common to abundant argillaceous laminations,
moderately to poorly indurated with cements as above, tight, no shows.

SANDSTONE: as previously described, increasingly silty in part grading to siltstone,
increasingly argillaceous in part with common silty argillaceous laminations, poorly
indurated as above in part, moderately to moderately well indurated in part with
predominantly siliceous cement, predominantly tight, minor streaky poor to
occasionally fair porosity, no shows, minor very thin SHALE: interbeds to stringers.

SILTSTONE: medium to dark grey, quartzose with minor glauconite, predominantly
argillaceous grading to very silty shale in part, sandy in part with minor silty very fine
sandstone laminations and stringers, poorly to moderately indurated with siliceous
cement, tight, no shows.

SILTSTONE; as previously described becoming increasingly clean and SaI1"y in part
grading to silty sandstone.

SANDSTONE with interbedded SILTSTONE:

SANDSTONE: as previously described with increasing induration; commonly
moderately indurated, locally poorly to well indurated, predominantly siliceous
cement with trace to locally minor spotty kaolin, pred~minantly tight, no shows;
SILTSTONE: as above.

SHALE with interbedded SILTSTONE:

SHALE: very dark to dark grey, finn to locally hard, sub blocky to sub platy, sub
fissile in PaI'4 predominantly variably silty and micromicaceous grading to
argillaceous siltstone in part, carbonaceous in part; SILTSTONE: as previously
described. .
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SANDSTONE with interbedded SILTSTONEj

SANDSTONE: very similar to previously described, light to medium grey, very flue
grained, commonly variably silty grading to siltstone in part, very quartzose
(sublitharenite) with minor to locally common glauconite, trace to minor lithic grains,
well Jorted, angular to sub angular, clean to variably argillaceous in part with minor to
common silty argillaceous laminations, commonly moderately to moderately well
indurated with predominantly siliceous cement, minor streaky calcareous to dolomitic
cement, predominantly tight, no shows; SILTSTONE: as previously described,
medium to dark grey, quartzose with minor glauconite, predominantly argillaceous to
occasionally clean grading to very silty shale in part, sandy in part with minor silty
very fine sandstone laminations and stringers, poorly to moderately indurated with
siliceous cement, tight, no shows.

SHALE with minor Interbedded SILTSTONEj

SHALE: dark grey to black, firm to hard, brittle in part, sub blocky to sub platy,
fissile in part, commonly slightly silty and micromicaceous, very silty in part grading
to argillaceous siltstone laminations and stringers, carbonaceous in part, trace
glauconite, SILTSTONE: as previously described.

SILTSTONE: as previously described, medium to dark grey, quartzose with minor
glauconite, predominantly argillaceous to occasionally clean grading to very silty
shale in part, sandy in part with minor silty very fine sandstone laminations and
stringers, poorly to moderately indurated with siliceous cement, tight, no shows,
minor thin interbedded SHALE: as above.

SHALE: as previously described, dark grey to black, finn to hard, brittle in part, sub
blocky to sub platy, fissile in part, commonly slightly silty and micromicaceous, very
silty in part grading to argillaceous siltstone laminations and stringers, carbonaceous
in part, trace glauconite, minor interbedded SILTSTONE: as above.

SHALE: as previously described.

SHALE: very similar to above, dark grey to black, firm to hard, brittle in part, sub
blocky to sub platy, fissile in part, slightly silty in part, increasingly silty and
micromicaceous in part, increasingly grading to argillaceous siltstone laminations and
stringers, carbonaceous in part, trace glauconite, increasing minor interbedded
argillaceous SILTSTONE: as above.
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SHALE with interbedded SILTSTONE:

SHALE: dark grey, firm to hard, brittle in part, blocky to sub blocky, occasionally sub
platy, fissile in minor part, predominantly silty and micromicaceous grading to
argillaceous siltstone in part, trace to minor glauconite; SILISTONE: similar to
previously described, medium to dark grey, quartzose with minor glauconite,
predominantly argillaceous to occasionally clean grading to very silty shale in part,
locally sandy occasionally grading to silty sandstone laminations to stringers, poorly
to moderately indurated with siliceous cement, tight, no shows.

SILTSTONE with interbedded SHALE:

SILTSTONE: similar to previously described, predominantly medium to dark grey,
minor light grey, quartzose with minor glauconite and trace mica, predominantly
variably argillaceous grading to silty shale in part, minor argillaceous laminations,
locally clean and sandy grading to silty sandstone laminations to stringers,
predominantly moderately to moderately well indurated with common siliceous
cement, minor locally common streaky calcareous to dolomitic cement, tight, no
shows; SHALE: as previously described grading from SILTSTONE:.

SHALE with minor interbedded SILTSTONE:

SHALE: dark grey to black, finn to hard, predominantly sub blocky to blocky, minor
sub platy, sub fissile in minor part, carbonaceous in part, predominantly variably silty
and micromicaceous grading to argillaceous siltstone in part, common silty
laminations, trace glauconite, trace very fine sandstone laminations; SILTSTONE: as
above.

SILTSTONE: similar to previously described, predominantly medium to dark grey,
minor light grey, quartzose with trace to minor glauconite, predominantly variably
argillaceous grading to silty shale in part, minor argillaceous laminations, clean in
minor part, moderately to poorly indurated with common siliceous cement, minor
streaky calcareous to dolomitic cement, tight, no shows, minor dark brown hard dense
very dolomitic siltstone stringers, minor thin interbedded shale as above.

SHALE with minor interbedded SILTSTONEi

SHALE: dark grey to black, finn to hard, sub blocky to sub platy, sub fissile to fissile
in part, carbonaceous in minor part, predominantly silty to very silty and
micromicaceous grading to argillaceous siltstone in part, common silty laminations,
trace to locally minor glauconite; SILTSTONE: as previously described without very
dolomitic stringers.
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SHALE with interbedded SILTSTONE:

SHALE: as previously described becoming increasingly sil'~y and increasingly
commonly grading to argillaceous siltstone; SILTSTONE: similar to previously
described, predominantly dark grey, quartzose with trace to minor glauconite,
predominantly variably argillaceOus grading to silty shale in part, clean in minor part
with minor argillaceous laminations, moderately to moderately well indurated with
common siliceous cement, minor streaky calcareous to dolomitic cement, tight, DO

shows, rare to trace dark brown hard dense very dolomitic siltstone stringers.

SHALE with minor interbedded SILTSTONE:

SHALE: dark grey to black, firm to hard, sub blocky to sub platy, sub fissile to fissile
in part, carbonaceous in minor part, predominantly silty to very silty and
micromicaceous grading to argillaceous siltstone in part, common silty laminations,
trace to locally minor glauconite; SILTSTONE: as previously described grading from
SHALE; in part.

SoHALE: as previously described with trace very fine sandstone laminations with
siliceous and dolomitic cement.

SHALE with interbedded SILTSTONE;

SHALE; as previously describe<4 dark grey to black, firm to hard, sub blocky to sub
platy, sub fissile to fissile in part, carbonaceous in minor part, predominantly silty to
very silty and micromicaceous increasingly grading to argillaceous siltstone in part,
common silty laminations, trace to locally minor glauconite; SILTSTONE; as
previously described grading from SHALE; in part, trac~ very fine sandstone
laminations with siliceous and dolomitic cement.

SILTSTONE with' minor interbedded SHALE;

SILTSTONE; similar to above, predominantly dark grey, quartzose with minor
glauconite, predominantly argillaceous with common argillaceous laminations and
stringers, occasionally clean and sandy grading to silty sandstone laminations,
commonly moderately to moderately well indurated, poorly indurated in part,
siliceous and minor streaky dolomitic to calcareous cement, tight, no shows;
SHALE: as above.

SHALE with minor interbedded SILTSTONE:

SHALE: dark grey to black, firm to hard, brittle in part, sub platy to sub blocky,
fissile in part, commonly slightly silty and increasingly carbonaceous in part, variably
silty and micromicaceous in part grading to argillaceous siltstone, trace glauconite;
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SILTSTONE: dark to light grey, very quartzose with minor glauconite, commonly
variably argillaceous, clean and sandy in part grading to minor silty sandstone, poorly
to moderately indurated with siliceous and dolomitic cement, tight, no shows.

SHALE: very similar to above, dark grey to black, firm to hard, brittle in part, sub
platy to sub blocky, fissile in part, commonly carbonaceous, com..'11only variably silty
and micromicaceous, grades to argillaceous siltstone in minor part, trace glauconite,
decreasing minor very thin interbedded siltstone as above.

SHALE; similar to previously described, dark grey to black, finn to hard, brittle in
part, sub platy to sub blocky, fissile in part, commonly carbonaceous, commonly
variably silty and micromicaceous, grades to argillaceous siltstone in minor part, trace
glauconite, trace dark brown hard dense siderite stringers to nodules.

SHALE: dark grey to black, firm to hard, brittle in part, sub platy to sub blocky,
fissile in part, commonly carbonaceous, commonly variably silty and micromicaceous,
increasingly grading to argillaceous siltstone in part, trace glauconite, trace medium
grey hard very fine sandstone laminations, rare to trace disseminated and framboidal
pyrite.

SHALE: as above with rare to trace hard dense dark brown grey very silty dolomite
stringers, rare siderite laminations to nodules.

SHALE: predominantly dark grey, minor black, firm to hard, commonly brittle, platy
to sub platy, fissile, minor sub blocky, commonly smooth and faintly micromicaceous,
variably silty as above in part.

No samples caught.

SHALE: very similar to previously described, predominantly dark grey, minor black,
finn to hard, commonly brittle, platy to sub platy, fissile, minor sub blocky, commonly
smooth and faintly micromicaceous, increasingly variably silty grading to argillaceous
and occasionally clean siltstone in part, trace glauconite, minor very thin interbedded
SANDSTONE: light to medium grey, very fine grained, quartzose, hard, dense,
moderately to well indurated with siliceous and dolomitic cement, tight.
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tATIER 881 m MD (-338.8 m SS)
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SANDSTONE: light to medium grey, occasionally brown grey, very fine grained,
quartzose with minor to common to locally abundant glauconite, minor dark lithic
grains, well sorted, angular to sub angular, variably silty grading to sandy siltstone in
part, commonly clean to variably argillaceous in part with trace to minor argillaceous
laminations, occasional glauconitic lamination, commonly moderately indurated,
locally poorly to well indurated, common streaky calcareous to dolomitic cement,
minor to common streaky siliceous cement, tight to streaky poor porosity, no
shows;

minor interbedded SHALE: firm to locally soft, sub platy, sub fissile, slightly silty
and micromicaceous in part, very silty and glauconitic in part grading to siltstone in
part.

SANDSTONE: similar to previously described with decreasing minor scattered
glauconite and increasing minor dark lithic grains, trace mica, variable induration as
above with common streaky siliceous and calcareous to dolomitic cement,
predominantly tight with minor streaky poor porosity, no shows, minor very thin
interbedded shale as above.

SANDSTONE: similar to previously described, light to medium grey, very fine
grained, commonly variably silty grading to sandy siltstone in part, quartzose with
minor glauconite, minor dark lithic grains, well sorted, angular, commonly clean to
variably argillaceous with minor argillaceous laminations, minor silty laminations,
commonly moderately to locally poorly indurated with siliceous cement,
predominantly tight, no shows.

SANDSTONE: similar to previously described becoming decreasingly silty,
predominantly clean, minor argillaceous laminations, moderately to poorly indurated
with common siliceous cement and trace streaky dolomitic to calcareous cement, rare
to trace interstitial pyrite, tight with streaky poor porosity, no shows.

SANDSTONE: light grey, very fine grained, quartzose with minor glauconite, minor
dark lithic grains, well sorted, angular to sub angular, predominantly clean and
variably silty, locally slightly to moderately argillaceous with minor argillaceous
laminations, predominantly moderately indurated, locally well to poorly indurated,
predominantly siliceous cement, trace dolomitic to calcareous cement, increasing trace
to locally minor interstitial pyrite, tight to streaky poor porosity, no shows•
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SANDSTONE: light to medium grey, grey brown, very fine grained, quartzose with
minor glauconite, minor dark lithic grains, well sorted, angular to sub angular,
predominantly clean and variably silty with minor silty laminations, increasingly
argillaceous in minor part with minor argillaceous laminations, poorly to moderately
indurated with abundant calcareous cement, tight with minor streaky poor porosity,
DO shows, trace dark brown dense cryptocrystalline limestone laminations to stringers.

SANDSTONE: light grey, very fine grained, quartzose with minor glauconite, minor
dark lithic grains, well sorted, angular to sub angular, predominantly clean, locally
slightly to moderately argillaceous with minor argillaceous laminations,
predominantly moderately indurated with siliceous cement, minor streaky calcareous
cement, tight, no shows.

SANDSTONE: light to medium grey, very fine grained, quartzose as above, well
sorted, angular to sub angular, commonly moderately to very silty grading to sandy
siltstone in part, commonly variably argillaceous with minor to locally common
argillaceous laminations, moderately to poorly indurated with sili,~ J us and minor
calcareous cement, tight, no shows.

SANDSTONE: very similar to previously described becoming decreasingly
argillaceous in minor part, decreasingly silty.

SANDSTONE: as previously described becoming increasingly argillaceous in part
with increasing minor argillaceous laminations.

SANDSTONE: light to medium grey, very fine grained, quartzose as above, well
sorted, angular to sub angular, commonly moderately to v~ry silty grading to sandy
siltstone in part, commonly variably argillaceous with minor to locally common
argillaceous laminations, moderately to poorly indurated with siliceous and minor
calcareous cement, no visible porosity, no shows.

SANDSTONE: similar to previously described becoming commonly argillaceous
with increasing minor argillaceous laminations and stringers, increasingly grading to
sandy siltstone in part.
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••995

995·1006

• 6-1015

1015-1022

•

SANDSTONE: as above in minor part, predominantly light to medium brown, light
grey, very fine grained, quartzose with minor to locally common glauconite, trace to
minor dark lithic grains, well sorted, angular to sub angular, predominantly variably
silty grading to sandy siltstone in part, predominantly clean, variably argillaceous in
part with minor to locally common argillaceous laminations and stringers, poorly to
moderately indurated, friable in minor part, siliceous cement, trace calcareous cement,
predominantly no visible porosity, minor streaky poor to trace fair porosity,
trace to minor spotty very dull fluorescence, rare to trace very weak questionable
cut, rare micro fracture with fibrous calcareous fill and disseminated pyrite, trace
pyrite nodules.

SANDSTONE: similar to above, predominantly light brown, very fine grained,
quartzose with minor to locally common glauconite.. trace to minor dark lithic grains,
well sorted, angular to sub angular, predominantly variably silty grading to sandy
siltstone in part, predominantly clean, variably argillaceous in part with minor to
locally common argillaceous laminations and stringers, poorly to moderately
indurated, siliceous cement, trace calcareous cement, predominantly no visible
porosity, minor streaky poor to very poor porosity, trace to minor spotty dull
.yellow gold fluorescence, trace to minor very weak very thin streaming cut, trace
to minor thin interbedded SHALE:.

SANDSTONE with interbedded SHALE:

SANDSTONE: similar to previously described, light to medium grey brown,
quartzose as above, becomes increasingly argillaceous and silty grading to increasing
sandy siltstone in part, coMItlon silty argillaceous laminations and stringers, increasing
trace to minor pyrite nodules, commonly poorly indurated, moderately indurated in
part, siliceous cement, increasing minor spotty dull yellow gold fluorescence, rare
to trace cut as above, predominantly no visible porosity; SHALE: dark to very
dark grey, finn to hard, sub blocky to sub platy, predominantly very silty commonly
grading to argillaceous siltstone, slightly glauconitic in part.

SANDSTONE: similar to above, light to medium grey brown, brown grey, quartzose
as above, variably silty grading to sandy siltstone in part, decreasingly variably
argillaceous in minor part, increasing trace to minor pyrite nodules, commonly
moderately to locally poorly indurated, siliceous cement, trace to minor calcareous
cement, predominantly no visible porosity, trace to minor streaky poor porosity,
trace very dull fluorescence, no cut.
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_ROUTT 1022 m MD (-479.8 m SS)

1022-1036

1036-1040

1040-1062

•
1062-1077

1077-1085

1085-1100

•

SHALE with interbedded SANDSTONE:

SANDSTONE: as previously described commonly grading to siltstone, decreasing
trace pyrite nodules, porosity and shows as previously described; SHALE: dark grey,
finn, commonly brittle, sub platy, sub fissile, slightly silty and faintly micromicaceous
in part.

SANDSTONE: as previously described becoming increasingly clean in major part,
decreasingly silty grading to minor siltstone, moderately to poorly indurated with
siliceous cement, predominantly no visible porosity, increa:ling minor very dull
fluorescence, increasing minor slow yellow green.streaming cut

SANDSTONE: light brown, very fine grained, very quartzose with decreasing trace to
minor glauconite, minor dark lithic grains, well sorted, angular to sub angular,
predominantly variably silty grading to sandy siltstone in minor part, predominantly
clean, locally slightly argillaceous with trace argillaceous laminations, commonly
poorly to locally moderately indurated with siliceous cement, trace interstitial pyrite,
predominantly no visible porosity, infer common streaky very poor to poor
porosity, common to abundant uneven light brown oil stain, minor to locally
common very dull fluorescence, minor to common slow weak yellow to yellow
green streaming cut, minor very thin interbedded SHALE: as described below.

~E with interbedded SILTSTONE:

SILTSTONE: light to medium brown, brown grey, quartzose as above, sandy grading
to silty SANDSTONE: in part, clean to variably argillaceous with minor to common
argillaceous laminations, commonly moderately to locally moderately well indurated
with siliceous cement, no visible porosity, trace very dull questionable fluorescence,
trace very slow yellow green cut; SHALE: dark grey, commonly finn, locally soft to
hard, sub blocky to sub platy, brittle in part, sub fissile to fissile in part, variably silty
and micromicaceous in part with minor to locally common silty laminations, slightly
silty and faintly micromicaceous in part.

SHALE: dark grey to occasionaily black, finn to very firm, commonly brittle, sub
platy to sub blocky, commonly sub fissile to fissile, commonly smooth and faintly
micromicaceous, carbonaceous in minor part, slightly silty in part.

SHALE: similar to above, dark grey to minor black, finn to very firm, commonly
brittle, platy to sub platy, fissile to sub fissile, predominantly smooth & very faintly
micromicaceous, carbonaceous in minor part, locally slightly silty in minor part, trace
silty laminations.



·00-1120

1120-1130

1130-1138
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SHALE: very similar to above, dark grey to minor black, firm to very firm,
commonly brittle, platy to sub platy, fissile to sub fissile, predominantly smooth &
very faintly micromicaceous, increasingly carbonaceous in minor part, increasingly
slightly to locally moderately silty in minor part, trace silty laminations.

.5.HALEj as previously described, dark grey to minor black, firm to very firm,
commonly brittle, platy to sub platy, fissile to sub fissile, predominantly smooth &
very faintly micromicaceous, carbonaceous in minor part, locally slightly silty in
minor part, trace silty laminations.

SHAl,Ej dark grey to black, commonly firm, locally hard to soft, commonly platy to
sub platy, sub blocky in part, brittle in part, predominantly fissile, smooth and faintly
micromicaceous in part, commonly slightly to locally moderately silty with minor
siltstone laminations, variably carbonaceous in part, rare to trace dark brown dense
cryptocrystalline limestone laminations to stringers, very rare white tuffaceous
bent.onite.

1138-1154 SHALEj dark grey to black, firm, commonly brittle, platy to sub platy, minor sub
blocky, fissile, predominantly smooth, faintly micromicaceous in part, trace silty with
laminations, carbonaceous in part, rare light grey to white to tan to green bentonite,
tuffaceous in part.

eARBUIT RADIOACIIVE MARKER 1154 m MD (-611.8 m SS)

1154-1164

1164-lJ68

1168-1173

1173-1182

•

SHALEj very similar to above, dark grey to black, firm to locally hard, commonly
brittle, platy to sub platy, occasionally sub blocky, fissile, predominantly smooth,
slightly to moderately silty and faintly micromicaceous in minor part, increasingly
commonly carbonaceous in part, trace scattered carbonaceous debris, increasing trace
white to light grey to cream bentonite, tuffaceous in part.

SHALE: as above with increasing trace white to light grey to occasionally cream
bentonite, predominantly very tuffaceous with common biotite and abundant crystal
fragments gr:>.ding to bentonitic sandstone.

SHALE: predominantly as above with minor very dark brown black firm to soft
slightly bitwninous to phosphatic SHALE:, decreasing trace predominantly light ,31"ey
to white bentonite, slightly tuffaceous in part.

SHALE: as previously described with increasing minor white to cream to
occasionally light grey bentonite, commonly slightly tuffaceous, occasionally very
tuffaceous grading to hentonitic sandstone.

/', 'c', .: ,. ",' _.-~ ."" ' ". '



.82-1191

1191-1203

1203-1208
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SHALE: dark grey in part, commonly brown black to black, finn, locally soft to
occasionally hard, platy to sub platy, locally flaky, fissile to locally very fissile,
commonly smooth, slightly silty in part, bituminous to phosphatic in minor part, trace
pyrite nodules, decreasing trace cream to white bentonite.

SHALE: as previously described with rare to trace phosphatic debris.

SHALE: dark grey to black, finn to hard, sub blocky to sub platy, sub fissile in part,
commonly very faintly micromicaceous, slightly silty in minor part, increasing trace
pyrite nodules, trace locally common biotite, very rare slickensides?

CHINKEH SILTSTONE 1208.0 m MD (-665.8 m SS)

1208-1211 SILTSTONE: light to dark grey, quartzose with minor to locally common glauconite,
commonly variably sandy, clean to locally very argillaceous, variable induration:
commonly moderately indurated, locally poorly to well indurated, siliceous and
dolomitic cement, no visible porosity, no shows.

CHINKEH SANDSTONE 1211 m MD (-668.8 m SS)

TRIASSIC 1222.5 m !\tID (-680.3 m SS)

1211-1216

•
1216-1222.5

1222-1227

•

SANDSTONE: offwhite to very light grey, very fine grained, very quartzose with
minor scattered glauconite and trace lithic grains (sublitharenite to subquartzarenite),
well sorted, angular to sub angular, clean, silty in part, variably indurated: commonly
poorly indurated and crumbly, moderately to well indurated in part, siliceous and
minor dolomitic cement, minor to common quartz overgrowths, variable porosity;
fair to poor with tight streaks, minor to common very faint fluorescence, minor
very slow faint yellow streaming cut, minor interbedded s~ale.

SANDSTONE: very similar to above, off white to very light grey, minor very pale
brown, very fine grained, very quartzose with minor scattered glauconite and trace
lithic grains (subquartzarenite), well sorted, angular to sub angular, clean, slightly silty
in part, decreasing variably indurated: increasingly commonly poorly indurated and
crumbly, moderately indurated in part, siliceous and minor dolomitic cement, common
to locally abundant quartz overgrowths, variable porosity; common fair with trace
to minor streaky good porosity, poor to very poor visible porosity in part,
common faint yellow green fluorescence, trace very slow weak streaming cut.

SHALE: commonly medium to light grey, rusty brown in minor part, sub platy to sub
blocky, very finn to hard, commonly brittle, smooth & very faintly micromicaceous in
part, variably silty and micromicaceous in part grading to argillaceous siltstone.



.7-1231

1231-1240

1240-1247

1247-1258

•
1258-1266

1266-1279

1279-1284

•
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SILTSTONE: medium to light grey, very quartzose with minor dark specks, variably
micromicaceous with occasional micaceous parting, clean in part, commonly slightly
to moderately argillaceous, predominantly moderately well to moderately indurated
with siliceous cement, slightly sandy in part occasionally grading to sandstone, no
visible porosity, no shows, minor interbedded shale as above.

SANDSTONE: offwhite to very light grey, very fine grained, very quartzose with
minor dark lithic grains and carbonaceous specks, rare carbonaceous debris, well
sorted, angular to sub angular, variably silty occasionally grading to sandy siltstone,
predominantly clean, locally slightly argillaceous, commonly moderately indurated,
locally poorly to well indurated, siliceous cement, minor to locally common bentonitic
clay matrix, tight, no shows, minor thin interbedded SHALE: as above.

SANDSTONE; similar to above, light grey, minor pale orange red, very fine grained,
very quartzose as above, well sorted, angular to sub angular, commonly clean to
locally slightly argillaceous, commonly moderately well to well indurated, locally
moderately poorly indurated, common siliceous cement, increasing minor to locally
common smectitic clay matrix, trace spotty dolomitic cement, slightly silty in part,
tight, no shows, minor interbedded shale as below.

SHALE: predominantly red brown with minor interbedded to interlaminated medium
grey, firm to hard, predominantly brittle, sub platy to sub blocky, variably 'bentonitic'
in part (abundant red clay in wash), commonly sub fissile to fissile, variably silty in
minor part, trace medium grey quartzose argillaceous siltstone laminatinns.

SHALE: very similar to above becoming brown rusty red, minor interbedded and
interlaminated medium grey shale as above, increasingly platy and fissile.

SHALE with interbedded SILTSTONE:

SHALE: medium to dark grey, firm to very firm, sub blocky to sub platy, minor platy,
brittle in minor part, commonly sub fissile to fissile, slightly silty in minor part;
SILTSTONE: light to medium grey, blocky, very quartzose with minor dark specks,
locally slightly micaceous, predominantly clean to slightly argillaceous, sandy in part
grading to minor silty sandstone, commonly moderately to well indurated, locally
poorly indurated in minor part, predominantly dolomitic cement, trace disseminated
pyrite, tight, no shows.

SHALE: maroon to rusty red, platy to sub platy, fissile, finn to very firm, locally soft,
occasionally brittle, predominantly smooth and faintly micromicaceous, locally
slightly silty with occasional silty laminations, variably 'bentonitic' (abundant red clay
in wash), slightly dolomitic in part, trace medium grey to grey brown interlaminated
shale.
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&4-1295

1295-1314

1314-1326

•

SHALE; very similar to above, predominantly maroon to rusty red, increasingly
medium brown to brown grey in minor part, increasingly micromicaceous in minor
part, increasingly silty in part with minor siltstone laminations to stringers, commonly
slightly to moderately dolomitic, variably 'bentonitic' as above, minor thin interbedded
siltstone as above with increasing trace to locally minor carbonaceous debris.

SHALE with minor Interbedded SILTSTONE;

SHALE; medium grey, minor interbedded to interlaminated red shale as above, sub
blocky to sub platy, sub fissile to fissile, very firm to hard, brittle, smooth and faintly
micromicaceous in part, variably silty and moderately to locally very micromicaceous
in part occasionally grading to argillaceous siltstone laminations and stringers, slightly
to moderately dolomitic in part; SILTSTONE; as previously described, light to
medium grey, blocky, very quartzose with minor dark specks, locally slightly
micaceous, predominantly clean to slightly argillaceous, sandy in part grading to
minor silty sandstone, commonly moderately to well indurated, locally poorly
indurated in minor part, predominantly dolomitic cement, tight, no shows

SHALE; rusty red to maroon, trace to minor medium brown and grey, occasionally
mottled, commonly firm, locally soft to very firm, brittle in minor part, fissile,
corr.man1y smooth and faintly micromicaceous, locally slightly silty and moderately
micromicaceous, occasional siltstone laminations and stringers, increasingly
'bentonitic' in part (very abundant red clay in wash), locally slightly dolomitic, rare
slickensides at base.

BELLOY 1325.9 m MD (-783.7 m SS)

1326-1336

1336-1339.5

•

CHERT; predominantly dark to medium grey to brown grey, commonly moderately
hard to locally crumbly, variably moderately to locally very glauconitic, sandy to silty
grading to cherty sandstone in part, common granular texture on cuttings, variably
argillaceous grading to minor cherty glauconitic mudstone, trace pyritized spicules and
worm burrows, minor interbedded very fine grained variably glauconitic quartzose
argillaceous lithic wolcke, minor to locally common shear fabrics: variably mylonitized
to locally pervasive with common slickensides, no visible porosity, infer good to
excellent local fracture porosity, no shows.

CHERT; very pale to dark brown, predominantly variably glauconitic, commonly
variably sandy to very sandy grading to very cherty sandstone in part, slightly to very
spicular in part, translucent in minor part, trace disseminated to locally patchy pyrite,
rare pyrite nodules, predominantly very tight, minor to locally common poor to
occasional fair micro vug to vug porosity with minor pyrobitumen and trace
drusy dolomite, no shows, trace to minor chalky cataclastic? anhydritic stringers with
slickensides, trace dark grey glauconitic silty shale, minor dark grey sandstone as
above. .



.9.5-1351

1351-1354.5

1354.5-1360

•1360-1369

1369-1374.8

•

lIe

SANDSTONE; medium to dark grey, very fine to medium grained,lithic wacke with
common to abundant clear to varicolored quartz and trace to minor lithic grains,
variably glauconitic with common to locally abundant glauconite, common to
abundant argillaceous and silty matrix, moderately poorly sorted, sub angular to sub
rounded, disaggregated in part, poorly to moderately indurated with trace spotty
dolomitic cement, variably silicified in minor part grading to cherty sandstone, grades
to minor sandy glauconitic siltstone and shale stringers, tight, no shows, minor chalky
cataclastic? black and white mottled to anastomosing anhydritic to dolomitic stringers
with slickensides, minor interbedded chert as above.

SANDSTONE: very similar to above becoming predominantly very fine to fine
grained, commonly variably silicified to cherty grading to sandy chert in part, rare
fossil fragment, tight, trace poor micro vug poroslty, no shows, minor chalky
cataclasdc? 'stringers' as above, minor interbedded chert as above, infer locally
good fracture porosity.

CHERT: dark brown to brown grey, dense, variably hard, moderately to very
glauconitic, commonly variably dolomitic grading to cherty dolomite in part,
commonly variably sandy grading to very cherty sandstone in part, trace to minor
disseminated to locally abundant pyrite, predominantly tight, trace poor micro vug
to moldic poro!1i ty, no shows, decreasing trace to minor dolomitic to anhydritic
stringers as abov~.

DOLOMITEi dark grey to grey brown, cryptocrystalline to slightly microcrystalline,
predominantly hard, dense, commonly silty, commonly variably cherty grading to
dolomitic chert in part, locally variably sandy, locally slightly to moderately
calcareous with trace to minor dolomitic limestone stringers, trace locally pyritic,
minor light brown to grey brown marly limestone stringerS; 'soft, chalky, variably
dolomitic grading to calcareous dolomite, slightly mottled, slightly glauconitic, silty to
sandy, trace slickensides, tight, infer good local fracture porosity, no shows.

SANDSTONE: dark grey, very fine to fine grained, minor medium grains, lithic
wacke, common to abundant clear to varicolored quartz, common to locally abundant
glauconite, trace lithic grains, abundant silty argillaceous matrix, moderately sorted,
sub angular to rounded, disaggregated in minor part, commonly moderately indurated,
locally poorly to well indurated in part, minor locally common dolomitic cement,
tight: no shows, minor interbedded SHALE: very dark grey, firm to very fum, sub
blocky to occlSionally platy, commonly moderately to very glauconitic, silty, locally
variably sandy, c,)mmon locally abundant p~~sty eli \oyit;c patches.
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.NTA5QUE 1374.8 m MD (-832.6 m 55)

1374.8-1380

1380-1388

1388-1397

•
1397-1402.5

1402.5-1410

•

CHERT; predominantly very pale to light brown, predominantly translucent, very
hard, very dense, slightly to moderately glauconitic in part, slightly sandy in minor
part, minor local trace to very abundant disseminated to crystalline pyrite, slightly to
moderately dolomitic in minor part, rare to trace dolomitic micro fracture fill, rare
spicules, occasional cherty dolomite stringers, tight, Infer fair to good local fracture
porosity, minor to common spotty very dull fluorescence, trace very weak very
thin faint yellow diffuse cut.

CHERT; similar to above, light brc\'nl. minor light grey, predominantly translucent to
sub translucent, very hard, very dense, slightly to moderately glauconitic as above,
increasingly variably spicular in minor part, increasi.ngly variably silty to sandy in
minor part, trace to minor fracture surfaces on cuttings with abundant sub to euhedral
quartz crystals, rare to trace scattered poor moldic to micro vug porosity, infer
good to excellent local fracture porosity, trace spotty questionable fluorescence,
no cut.

CHERT; as above in minor part, predominantly dark brown to brown grey, dense,
commonly hard, moderately to very glauconitic, commonly variably silty to sandy,
variably argillaceous and crumbly grading to very cherty glauconitic shale in minor
part, slightly dolomitic in minor part, minor locally common to ver:" abundant pyrite
grading to pyrite nodules in part, tight, no shows.

CHERT; light to medium brown, faintly mottled in part, commonly translucent, very
hard and dense, commonly slightly to moderately glauconitic, trace sandy, rare to trace
spicules, trace to minor dark grey silty glauconitic shale laminations to stringers, trace
to minor fracture surface with common to abundant pyrite, rare micro fracture with
pyrite fill, infer local trace to minor fair to good fracture porosity, no shows.

CHERT; very similar to above, decreasingly glauconitic, minor to common planar
fracture surfaces on cuttings, minor fracture surfaces with cherty white dolomite or
pyrobitumen residue, trace subhedral quartz, rare to trace scattered poor moldic to
micro vug porosity, infer minor fair to good fracture porosity, trace to minor spotty
dull fluorescence, no cut, trace silty glauconijc to phosphatic shale laminations.



.10-1418

1418-1425

1425·1430

•
1430-1437

1437-1442

•
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CHERT: predominantly very pale to medium brown, minor offwhite and dark
brown, faintly mottled in part, predominantly translucent, very hard and dense,
commonly variably spicular, trace scattered glauconite, trace phosphatic shale
laminations, common fractured cuttings including; minor to common planar clean
fracture surfaces, minor to common fracture surfaces with abundant sub to euhedral
clear quartz crystals, minor fracture surfaces with white chalcedonic layers, rare
pyrobitumen residue, rare very coarse subhedral quartz crystals, infer common good
to excellent fracture porosity, minor spotty very dull fluorescence, trace
questionable cut.

CHERT; predominantly medium to dark brown to grey brown, minor light brown,
translucent in part, predominantly very hard 2lld dense, slightly 'argillaceous' and less
indurated in part, trace glauconite, trace spicules, ra(e to trace dolomitic specks,
fractured in part, trace to minor milky to chalcedonic quartz healed and lined fractures
with patchy pyrite, rare to trace sub to euhedral clear crystalline quartz linings, trace
disseminated pyrite, infer trace local poor to fair fracture porosity, trace to minor
very dull fluorescence, trace questionable cut.

CHERI: predominantly dark brown, very hard and dense, non-translucent, trace
disseminated pyrite, rare spicules, trace very faint worm burrows?, minor to common
planar fracture surfaces, increasing minor milky to occasionally chalcedonic quartz
fracture linings and heals, increasing trace to minor sub to euhedral clear crystalline
quartz linings, minor light brown chalky silty to sandy slightly dolomitic cataclastic?
siliceous stringers, infer minor f~ir to good local fracture porosity, trace spotty
very dull fluorescence, no cut.

CHERT: as previously described with decreasing trace milky quartz fracture fill, rare
sub to euhedral crystalline quartz linings, moderately to very fractured? (reduced
cuttings size), infer trace poor to fair fracture porosity, trace spotty very dull
fluorescence, no cut.

CHERT: commonly pale brown, minor medium to dark brown, commonly mottled,
very hard and dense, predominantly translucent to sub translucent, variably spicular in
minor part, trace slightly sandy, variably fractured in part with trace milky to
occasionally chalcedonic quartz fracture heals, minor to common planar fracture
surfaces with rare crystalline quartz linings, very rare pyrite micro-fracture fills, trace
slightly dolomitic, infer trace to minor poor to fair fracture porosity, no shows•



.42-1450

1450-1456

1456-1464

•
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CHERT: predominantly very light to light grey with common dark brown pellets and
mottles, sub translucent, very hard and dense, commonly variably spicular, trace
disseminated pyrite, rare to trace scattered dolomite rhombs, trace slightly sandy,
fractured in part, increasing trace milky to chalcedonic quartz fracture heals and
occasional linings, increasing trace clear anhedral to subhedral quartz fracture linings
and fills, silicified in minor part with trace to minor chalcedonic to milky blebs and
mottles, rare calcareous fracture fill, rare pyrobitumen residue, infer minor locally
poor to fair fracture porosity, no shows.

CHERT: very similar to above becoming increasingly pelletal and locally mottled,
minor medium to dark brown and grey mottled chert, increasing fractures, increasing
minor to common chalcedonic to milky quartz fracture heals and occasionallillings
(rare colloform), increasing trace clear sub to euhed{al crystalline quartz linings,
increasingly silicified in minor part with chalcedonic to milky quartz blebs and
mottles, rare calcareous fracture fill, increasing rare to trace pyrobituminous to
bituminous residue, infer increasing minor fair to poor fracture porosity, minor
spotty dull fluorescence, trace quesdonable cut, trace very fine grained silty
quartzose sandstone with dolomitic cement.

CHERT with interbedded CONGLOMERATE:

CHERT: similar to above becoming increasingly varicolored: light to medium grey
pelletal to mottled, dark grey brown to brown, commonly sub translucent, very hard
and dense, increasingly fractured, variably silicified in part with minor to common
milky to chalcedonic blebs to mottles and fracture fills, locally slightly to moderately
sandy in minor part, increasing trace to minor crystalline quartz fracture and vug?
linings, trace disseminated pyrite, rare pyrobitumen residue, infer minor to locally
common fair to good fracture porosity, minor spotty dull fluorescence, trace very
weak questionable cut; CONGLOMERATEl monomict chert pebbles same as
bedded chert, trace dark grey brown argillaceous silty to sandy matrix with dolomitic
cement, trace to minor subrounded to sub angular surfaces on chert fragments, infer
poor? intergranular porosity.

KINDLE 1464.0m MD (-921.8 m SS)

1464-1466

•

SILTSTONE: light brown, quartzose, moderately finn to crumbly, sandy in part
occasionally grading to silty sandstone, slightly argillaceous, very dolomitic
occasionally grading to silty dolostone, occasional dolomite rhombs, no visible
porosity, even dull fluorescence, minor very weak very slow blooming cut



~6-1475

1475-1479

1479-1486

1486-1490•
1490-1497.4

•
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SILTSTONE: predominantly dark brown, minor light to medium brown, sub blocky,
quartzose, slightly to moderately argillaceous, very dolomitic to locally variably
calcareous grading to very silty dolostone in part, occasional dolomite rhombs,
variably indurated: commonly moderately to very hard and brittle, minor to common
poorly indurated and crumbly, trace light brown chalky slightly silty marl stringers, no
visible porosity, common very dull fluorescence, minor very slow very weak
streaming a'nd blooming cut.

SILTSTONE: as previously described with increasing minor very thin interbedded
marlstone; light brown, chalky to crumbly, slightly to moderately silty, faintly
laminated in part, no visible porosity, decreasing minor to common very dull
fluorescence, decreasing trace to minor cut as above.

SILTSTONE: dark to medium brown to occasionally brown grey, quartzose,
decreasingly slightly to moderately dolomitic, locally slightly to moderately cherty,
slightly to moderately argillaceous, trace argillaceous partings, trace slightly sandy,
increasingly indurated in part, locally very well indurated, infer common siliceous
cement, no visible porosity, common very dull questionable fluorescence, trace
questionable cut, trace marly stringers.

SILTSTONE with minor interbedded LIMESTONE:

SILTSTONE: as previously described becoming locally very dolomitic to calcareous
grading to silty calcareous dolomite, porosity and shows as above; LIMESTONE:
very dark brown, cryptocrystalline to microcrystalline, fInn to hard, dense, very
argillaceous, commonly silty, variably dolomitic grading to calcareous dolomite in
part, slightly cherty in part, no visible porosity, common to abundant very dull
fluorescence, minor to common slow yellow white streaming cut.

SILTSTONE: dark brown to very dark brown grey, quartzose, slightly to locally
moderately argillaceous, predominantly moderately to very calcareous to dolomitic
grading to very silty dolomite in part, commonly moderately indurated, predominantly
calcareous to dolomitic cement, minor locally common siliceous cement, no visible
porosity, decreasing shows as above•
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~TTSON 1497.4 m MD (-955.2 m SS)

1497.4-1506

1506-1510

•
1510-1515

•

SILTSTONE with interbedded SANDSTONE;

SILTSTONE; light brown, very quartzose with trace lithic grains, rare to trace
glauconite, variably sandy in part, clean to slightly argillaceous, poorly indurated and
crumbly with abundant calcareous to dolomitic cement, trace fossil fragments,
occasionally very argillaceous grading to calcareous dark grey shale laminations, no
visible porosity; SANDSTONE; very pale to medium brown, very fine grained,
variably silty grading from siltstone above in part, quartzose with limestone'? grains,
well sorted, angular to sub angular, predominantly clean to slightly argillaceous, trace
fossil fragments, poorly to moderately indurated with abundant calcareous cement,
minor dull fluorescence, minor slow very thin light yellow green streaming to
diffuse cut, minor white soft chalky limestone stringers.

SANDSTONE with interbedded SILTSTONE;

SANDSTONE; commonly light to medium brown, very fine grained, variably silty
grading to sandy siltstone in part, quartzose (with recrystallized limestone? grains),
rare to trace lithic grains, very rare glauconite, predominantly clean to slightly
argillaceous, increasing trace to minor fossil fragments, commonly poorly indurated
and crumbly with abundant calcareous cement, moderately to moderately well
indurated in part with nlli,or calcareous + ;;iliceous cement, predominantly no visible
porosity, trace poor porosity, minor patchy dead 011 stain, minor spotty to patchy
dull fluorescence, trace questionable cut; SILTSTONE; as above, minor chalky
limestone as above.

SANDSTONE; offwhite to light grey, very fine grained, variably silty in part
occasionally grading to siltstone, very quartzose (quartz arenite), with trace lithic
grains and rare glauconite, very well sorted, angular to sub angular, predominantly
very clean, occasionally slightly argillaceous, poorly to moderately indurated with
siliceous and dolomitic cement, rare to trace interstitial pyrite, no visible porosity,
trace to minor spotty dead oil stain, minor spotty dull fluorescence, trace
questionable cut; trace to minor interbedded SHALE; as described below.



.15-1523

1523-1529

•
1529-1533

1533-1540.5

•
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SANDSTONE with minor interbedded SHALEi

SANDSTONE: similar to previous description becoming predominantly white to very
light grey, commonly poorly indurated and crumbly with common to abundant
dolomitic to calcareous c.ement, moderately to moderately well indurated in part with
locally common streaky to patchy siliceous + minor spotty dolomitic cement, no
visible porosity, minor to common spotty to patchy dull fluorescence, trace to
minor slow very weak streaming to diffuse cut; SHALE: medium green grey, finn
to hard, sub blocky to occasionally sub platy, predominantly non-silty, commonly
slightly to moderately dolomitic, locally slightly silty to rarely sandy, trace
disseminated pyrite, rare to trace pyrite nodules.

SANDSTONE with minor Interbedded DOLOMITE. LIMESTONE and SHALE:

SANDSTONE: as previously described, predomiIl.antly no visible porosity, trace poor
porosity, even very pale fluorescence, trace very weak questionable cut;
DOLOMITE;. buffbrown to light grey, cryptocrystalline to microcrystalline,
predominantly hard and brittle, commonly variably calcareous locally grading to
dolomitic limestone, slightly to moderately cherty in minor part, tight, no shows;
LIMESTONE: dark to medium bro~ silty to sandy, argillaceous in part, variably
dolomitic grading to calcareous dolomite, tight, no shows; SHALE: dark grey to
brown grey, sub platy to sub blocky, sub fissile, finn to very finn, slightly to
moderately dolomitic.

SANDSTONE: as above in part, common SANDSTONE: #2: pale brown, very fine
grained, slightly silty in part, quartz arenite with trace lithic grains and rare glauconite,
very well sorted, angular to sub angular, very clean, predominantly poorly indurated
and crumbly to friable, common calcareous to dolomitic cement, common quartz
overgrowths, variable common fair to streaky good porosity, poor porosity in
part, even light brown oil stain, even pale yellow fluorescence, common very thin
weak yellow streaming to diffuse cut, minor interbedded SHALEr and trace white
chalky limestone stringers.

SANDSTONE with interbedded SHALE:

SANDSTONE: white to very light grey, very fine grained, commonly variably silty,
quartz arenite as above with increasing trace dark lithic grains, clean, moderately to
poorly indurated with abundant calcareous to dolomitic cement, no visibl~ porosity,
common pale yellow fluorescence, trace very weak questionable cut; SHALE:
dark grey, sub blocky to sub platy, very finn to hard, faintly micromicaceous in part,
very dolomitic with occasional very argillaceous dolomite stringers; minor very dark
grey brown argillaceous tight dolomitic siltstone stringers.



MAIN HOLE SECTION (156mm): Air-drilled

Note: Samples from 1550 to 1595m are unrepresentative spot samples.

.40.5-1545

1545-1547

1547-1555

1555-1563

•

•
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SANDSTONE: very similar to previous description becoming increasingly silty
grading to siltstone in part, porosity and shows as above, minor interbedded shale as
above.

No sample.

SHALE: dark grey, very finn to hard, sub blocky to sub platy, sub fissile in part,
predominantly slightly silty and micromicaceous, locally slightly sandy, moderately
dolomitic, very thin interbedded SANDSTONE: of,fwhite to light grey, very fine
grained, silty grading to siltstone, quartz arenite, trace dark lithic grains, rare
glauconite, trace shale rip-up clasts, predominantly clean to locally variably
argillaceous, minor argillaceous partings, well to very well indurated with abundant
calcareous cement, trace locally common disseminated pyrite, no visible porosity, no
shows.

SHALE with minor interbedded SANDSTONE:

SHALE: as previously described with rare to trace fossil fragments, rare patchy
pyrite, locally very dolomitic to calcareous grading to very argillaceous limestone
stringers; SAM}STONE: offwhite to light grey to occasionally light brown, very fine
grained, silty grading to sandy siltstone in part, quartz arenite as above, well sorted,
angular to sub angular, predominantly clean to locally slightly argillaceous, trace
argillaceous partings, occasional shale rip-up clast, rare to trace fossil fragment, well
indurated with very abundant calcareous cement, locally common quartz overgrowths,
trace interstitial pyrite, predominantly no visible porosity, trace poor to rarely fair
porosity, minor patchy pale yellow fluorescence, trace very weak questionable
cut.



.3-1571

1571-1575

•
1575-1582

•
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SANDSTONE with interbedded SHALE;

SANPSTONE: buff to light brown, very fine grained, variably silty, quartz arenite
with increasing ~ce dark lithic grains, well sorted, angular to sub angular,
predominantly clean, trace argillaceous partings, well indurated with very abundant
calcareous cement to matrix locally grading to variably sandy tight limestone, minor
coarse sparry recrystallized fossil fragments/allochems, minor locally common quartz
overgrowths, trace interstitial pyrite, predominantly no visible porosity, trace poor
to rarely fair porosity, minor spotty yellow fluorescence, trace very weak slow
thin streaming cut; SHAL):;; dark grey to black, finn to hard, sub platy to sub
blocky, commonly sub fissile, slightly to moderately silty and micromicaceous,
commonly variably carbonaceous to phosphatic, trace to locally minor pyrite, trace
locally common pyritized wonn burrows, slightly to. moderately dolomitic to
calcareous, rare ostracode.

SHALE with minor interbedded SANDSTONE:

SHALE: as previously described becoming increasingly silty to sandy in part,
increasing trace patchy to disseminated pyrite, minor argillaceous siltstone to
sandstone laminations to stringers; SANDSTONE: as above in part, predominantly
medium to light brown, very fine grained, trace fine grains, silty grading to sandy
siltstone in part, very quartzose with trace dark lithic grains, well sorted, angular to
sub angular, slightly argillaceous, well to very well indurated, common to abundant
dolomitic to calcareous cement, trace locally common pyrite, no visible porosity, no
shows, trace fine to medium loose quartz and blue chert grains, infer minor streaky
fair to good porosity.

SHALE with minor interbedded SANDSTONE:

SHALE: as previously described, no worm burrows; SANDSTONE: as previously
described increasingly grading to siltstone, increasing minor to locally abundant
interstitial pyrite, no visible porosity, no shows.



.82-1590

1590-1595

1595-1600

•
1600-1605

•
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SHALE with minor interbedded SANDSTONE;

SHALE: very dark grey to black, platy to sub platy, minor sub blocky, commonly
fissile to sub fissile, very firm, commonly slightly silty and micromicaceous, locally
very silty to sandy in minor part, variably phosphatic to carbonaceous, trace to minor
disseminated to framboidal pyrite, trace fossil fragments, slightly dolomitic, trace
medium green grey platy micromicaceous claystone stringers with trace pyritized
worm burrows; SANDSTONE: medium to dark brown, very fine grained, trace fine
grains, silty grading to siltstone in part, very quartzose as above, commonly slightly
argillaceous with minor argillaceous partings, trace locally very argillaceous, rare to
trace fossil debris, occasional shale rip-up clast, very well indurated with abundant
calcareous to dolomitic cement, minor locally common to abundant interstitial pyrite,
DO visible porosity, DO fluorescence, trace very weak slow thin streaming cut.

SHALE: as previously described with decreasing rare to trace green grey claystone as
above, rare sideritic nodules to stringers, minor thin interbedded SANDSTONE: as
above, trace fine to medium loose quartz and rare blue to dark grey chert grains.

SHALE with minor interbedded SANDSTONE:

SHALE: as previously described with trace ferruginous stringers, slightly to
moderately dolomitic, trace pyrite nodules; SANDSTONE: as previously described in
part, SANDSTONE: #2 offwhite to very pale brown, very fine grained, slightly silty,
quartz arenite with trace dark lithic grains, well sorted, angular to sub angular, well
indurated with common calcareous to dolomitic and siliceous cement, rare to trace
interstitial pyrite, predominantly tight, minor poor to streaky fair porosity, trace
very fine interstitial bitumen, minor to common pale yellow green fluorescence,
minor thin slow weak yellow streaming and diffuse cut. '.

SHALE with minor interbedded SANDSTONE:

SHALE: mixed, predominantly as above becoming increasingly black, bituminous in
part, increasing trace to minor oxidized ferruginous laminations to stringers, minor
SHALE: #2 medium green grey, very finn, brittle in part, sub platy, predominantly
smooth, trace locally sandy, sub waxy in part grading to claystone, rare to trace
disseminated pyrite, non dolomitic; SANDSTONE: #2 as previously described.



85-1614 '

1614-1621

•
1621-1625

1625-1631

•
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SANDSTONE with interbedded SHALE;

SANDSTONE: similar to above, offwhite to very pale brown, very fine grained,
slightly silty, quartz arenite with trace dart.. lithic grains, very well sorted, angular to
sub angular, rare to trace fossil fragments, rare shale rip-up clasts, well indurated with
siliceous and dolomitic c~ment, minor quartz overgrowths, trace interstitial pyrite,
predominantly tight to 3% porosity, minor streaky 4 to 80/0 ~orosity, trace locally
common spotty bitumen, common pale yellow fluorescence, minor thin slow weak
streaming and diffuse cut; SHALE; medium green grey, medium to dark grey and
brown grey, very firm, brittle in part, sub platy, predominantly smooth, increasingly
locally sandy in minor part, sub waxy grading to claystone, increasing trace
disseminated pyrite, trace pyrite nodules, non-dolomitic.

SANDSTONE with interbedded CLAYSTONE:

SANDSTONE; mixed, as above in part, commonly SANDSTONE; #2 disaggregated,
very fine to upper fine grained, trace lower medium grains, quartz arenite, frosted to
minor clear quartz with trace to minor dark grey to blue chert grains, moderately well
sort~ sub angular to rounded, infer good porosity, no shows, udnor SANDSTONE:
#3 light grey green, very fine grained, silty grading to sandy siltstone it; part, common
to abundant green clay matrix, occasional claystone rip-up clasts, mod>;;t;,~ely

indurated, trace spotty dolomitic cement, locally very pyritic, tight, no shows, minor
interbedded CLAYSTONE; grading from shale as previously described.

SANDSTONE with minor interbedded CLAYSTONE;

SANDSTONE; disaggregated, predominantly upper fine to lower very fine grained,
minor lower medium and trace upper medium grains, quartz· arenite, frosted to clear
quartz with trace lithic and chert grains, moderately well sorted, sub angular to
rounded, very clean, rare to trace interstitial pyrite, infer good porosity, no shows,
minor SANDSTONE: #3 as above; CLAYSTONE; as previously described, rare
fossil fragment.

SANDSTONE: as previously described, disaggregated, predominantly upper fine to
lower very fine grained, minor lower medium and trace upper medium grains, quartz
arenite, frosted to clear quartz with trace lithic and chert grains, moderately well
sorted, sub angular to rounded, very clean, rare to trace interstitial pyrite, infer good
porosity, no shows.



.31-1638

1638-1644

•
1644-1650

•
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SANDSTONE with minor interbedded CLAYSTONE:

SANDSTONE: predominantly as previously described, minor interbedded
SANDSTONE: off white to very pale brown, very fine grained, slightly silty, quartz
arenite with trace dark lithic grains, very well sorted, angular to sub angular, well
indurated with siliceous and dolomitic cement, minor quartz overgrowths, trace
interstitial pyrite, predominantly tight to 3% porosity, minor streaky 4 to 7%
porosity, trace spotty bitumen, common pale yellow fluorescence, minor thin slow
weak streaming and diffuse cut; CLAYSTONE: as previously described.

SHALF, with interbedded.sMn}STONE;

,SHALE: black to brown black, firm to hard, sub platy to sub blocky, commonly sub
fissile, bituminous, silty to locally sandy, minor argillaceous siltstone and sandstone
laminations to stringers, faintly pyritic, slightly dolomitic to calcareous, minor
claystone as above; SANPSTONEl white to very pale brown, very fine graine<',
slightly silty, quartz arenite, well sorted, angular to sub angular, very clean,
moderately to poorly indurated, common dolomitic and siliceous cement, minor quartz
overgrowths, tight to 3% porosity in part, common 4 to 8% porosity, common
patchy dull to bright pale yellow to yellow green fluorescence, minor fast very
thin diffuse cut, minor SANDSTONE: #2 disaggregated, fine to medium, clear to
frosted to yellow quartz, trace chert grains, moderately sorted, rounded to sub angular,
infer good porosity, no shows, trace light brown sandy tight wackestone.

SANDSTONE: mixed; predominantly SANDSTONE: #1 as above with increasing
siliceous cement, increasing trace chert and lithic grains, slightly decreasing porosity
and shows as above, SANDSTONE: #2 light grey to light brown, very fine to fine
grained, trace medium grains, sublitharenite, clear to frostCti· quartz, trace to minor
blue to dark grey chert, trace shale grains, locally slightly argillaceous, moderately to
moderately well sorted, angular to subrounded, trace fossil fragment, well indurated,
common to abundant dolomitic cement, predominantly tight to 4% porosity,
questionable dull fluorescence, no cut; minor SANDSTONE: #3 disaggregated, fine
to medium grained, trace to minor coarse quartz and blue chert grains, sublitharenite
grading quartzarenite, moderately sorted, rounded to sub angular, infer good porosity,
no shows, minor interbedded SHALE: as above.



.0-1660

1660-1665

•
1665-1670

1670-1675

•
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SANDSTONE with minor interbedded SHALE;

SANDSTONE; white to very light grey, very fine grained, slightly silty,
predominantly quartz arenite locally grading to sublitharenite, clear to frosted quartz,
increasing trace to locally minor blue to dark grey to black chert, very rare glauconite,
moderately well sorted, angular to sub angular quartz with rounded chert, trace fossil
fragment, rare chert and tuffpebbles, well indurated with common dolomitic and
siliceous cement, moderately indurated in part, predominantly tight to 3% porosity,
minor 5 to 90/0 porosity, common patchy bright pale yellow green fluorescence,
common fast very thin yellow diffuse and streaming cut; SHALE; similar to
above, black to brown black to dark grey, very finn to hard, platy to sub blocky, brittle
in part, bituminous to phosphatic, commonly silty to sandy grading to argillaceous
siltstone and sandstone in pm, commonly non-dolomitic to slightly dolomitic.

SANDSTONEj very similar to previous description, white: to very light grey, very
fine grained, trace fine and rare medium grains, slightly silty, quartz arenite, trace blue
to black chert, very rare glauconite, moderately well sorted, angular to sub angular
quartz with rounded chert, rare fossil fragment, clean, trace slightly argillaceous, trace
argillaceous parting, predominantly well indurated with common siliceous and minor
to common dolomitic cement, moderately indurated in part, minor locally common
quartz overgrowths, trace interstitial pyrite, rare spotty kaolin, common tight to 4%
porosity, increasing minor to common 5 to 10% porosity, minor patchy dull to
bright pale yellow to yellow green fluorescence, trace very weak very thin
questionable cut; minor interbedded SHALE; as above.

SANDSTONE; as previously described with increasing common siliceous and
decreasing minor dolomitic cement, increasingly well to very well indurated,
decreasing minor poor to fair porosity as above, decrer"ing trace to minor
questionable shows as above.

CONGLOMERATE with interbedded SANDSTONE;

SANDSTONE; as above becoming increasingly silty grading to minor sandy
siltstone, well indurated with abundant dolomitic cement, minor patchy siliceous
cement, predominantly no visible porosity, questionable shows as above;
CONGLOMERATE; fine pebble, oligomict becoming polymict, clast supported,
moderately poorly sorted, rounded to subrounded, common rounded surfaces on
cuttings, coarse to gritty matrix, predominantly intraformational sedimentary clasts
(shale, claystone, siltstone, occasional sandstone and trace chert and tuffclasts), minor
patchy to locally abundant crystalline pyrite and pyritized clasts, trace pyrite nodules,
infer good porosity, no shows•



.75-1680
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SANDSTONE with CONGLOMERATE:

SANDSTONE: as previously described; CONGLOMERATE; as previously
described with rare very dark brown argillaceous silty to sandy matrix; minor
interbedded DOLOMITE: buff to light grey, cryptocrystalline to microcrystalline,
dense, hard, trace silty, tight.

Switch to Invert mud at 1685 metres

1680-1885

1685-1690.5

•

1690.5-1696

•

SHALE: mixed; predominantly dark grey to brown grey, very firm, brittle in part,
blocky to sub platy, commonly fissile, variably silty and micromicaceous, smooth in
part, trace siltstone to sandstone laminations, locally variably sandy, trace
disseminated to crystalline pyrite, trace to minor pyrite nodules, common to abundant
planar fracture surfaces with trace rust stain and striations, trace fossil fragments, sub
waxy in minor part, predominantly non-dolomitic, 30% SHALE; #2 medium grey
green, predominantly blocky, sub fissile, slightly silty, faintly pyritic, predominantly
non dolomitic, commonly fractured as above, rare fossil fragment.

DOLOMITE with SANDSTONE;

DOLOMITE; light brown, light to medium grey, cryptocrystalline to
microcrystalline, firm to hard, moderately dense, soft and slightly chalky in part,
variably sandy to silty in minor part, tight, common to abundant dun to moderate
fluorescence, trace questionable cut; SANDSTONE; offwhite to light brown, very
fine to upper coarse, trace to minor very coarse grains, sublitharenite, abundant frosted
to clear quartz with common varicolored lithic grains (limestone to dolomite, chert,
volcanicj'), moderately poorly sorted, predominantly disaggregated, minor poorly
indurated and friable consolidated cuttings, minor to locally·common dolomitic
cement, minor spotty siliceous cement, minor to common quartz overgrowths,
variable porosity; common good to fair, minor tight to poor, trace excellent, infer
predominantly good to fair porosity, abundant pale yellow to yellow green
fluorescence, minor weak very thin diffuse cut.

1

DOLOMITE; light brown to grey, cryptocrystalline to microcrystalline,
predominantly firm to locally hard and brittle, slightly soft and chalky in part, trace to
minor light grey to light brown slightly silty to sandy translucent chert stringers to
nodules, no visible porosity, decreasing fluorescence as above, trace questionable
cut, slightly to locally very sandy grading to 30% dolomitic SANDSTONE;:
predominantly fine to medium grained, minor coarse grains, very quartzose with
minor chert and dolomite grains, moderately to moderately well sorted, sub angular to
rounded, moderately to poorly indurated with common to abundant dolomitic cement,
minor patchy siliceous cement, no visible porosity•
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.6-1701

1701-1705.5

1705.5-1710

•
1710-1714

•

SANDSTONE; offwhite to pale brown, very fine grained, silty, trace fine grains,
very quartzose with trace to minor chert and lithic grains, rare glauconite, clean,
moderately well sorted, angular to subrounded, commonly poorly to moderately
poorly indurated, common to abundant dolomitic cement, locally well to very well
indurated with locally common to abundant siliceous cement, fractured in part, no
visible porosity, abundant very pale yellow fluorescence, no cut, interbedded
DOLOMITE; as above becoming increasingly sandy increasingly grading to
dolomitic sandstone.

DOLOMITE; medium to dark brown, cryptocrystalline to microcrystalline, hard,
dense, trace cherty, mottled in part, variably argillaceous in part, commonly variably
silty to sandy grading to occasional dolomitic sandstone stringers, trace to minor
locally common allochems, tight, DO shows, minor interbedded CHERT; light to
medium brown and grey, translucent to sub-translucent, locally mottled, dense, brittle,
predominantly variably sandy occasionally grading to cherty sandstone stringers,
tight, DO shows, interbedded SANDSTONE; as previously described.

SANDSTONE; very light grey to pale brown, very fine to fine grained, trace to minor
medium grains, quartz arenite grading sublitharenite, abundant clear to frosted quartz
with trace to locally minor dark chert and lithic grains, commonly moderately well to
well sorted, angular to subrounded, fractured in part, variable induration: well to
moderately poorly indu1ated, common to abundant siliceous and dolomitic cement,
trace locally common quartz overgrowths, predominantly DO visible porosity,
common patchy dull to moderate yellow Ouorescence, no cut, minor very fine to
coarse moderately poorly sorted sublitharenite, minor DOLOMITE; stringers to thin
interbeds as above.

SANDSTONE; predominantly as above becoming increaSingly fine grained in part,
....30% SANDSTONE; #2 medium to dark brown to brown grey, very fme to fine
grained, silty, quartzose with trace to minor dark chert and lithic grains, commonly
slightly to moderately argillaceous, slightly cherty in part, trace argillaceous partings,
moderately to moderately well sorted, angular to subrounded, moderately to
moderately well indurated, common to abundant dolomitic cement, occasionally
grading to sandy dolomite, tight, no shows, trace to minor dolomite stringers.



.14-1725

1725-1734.5

•
1734.5·1740

•
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SANDSTONE: offwhite to very light brown, very fine to fine grained, quartz arenite
with trace to minor predominantly dark lithic and chert grains, rare glauconite, well
sorted, angular to subrounded, clean, trace argillaceous to bituminous partings,
fractured in part, commonly moderately to moderately poorly indurated, locally very
well indurated, common to abundant siliceous + minor to common spotty to patchy
dolomitic cement, predominantly tight to 3°;/0 porosity, minor streaky 4 to 8%,
common patchy pale yellow fluorescence, no cut, minor SANDSTONE: #2 similar
to above, fine to medium grained, minor very fine grains, quartz arenite as above,
moderately well sorted, sub angular to rounded, predominantly disaggregated, trace to
minor consolidated cuttings with spotty siliceous cement and fair to good
porosity, minor to common quartz overgrowths, infer common good porosity,
minor patchy dull fluorescence, no cut, minor thin silty to sandy dolomite stringers.

SANDSTONE: pale br~wn, predominantly very fine grained, minor fine grains, silty,
very fine to fine grained in minor part, quartz arenite with trace dark lithic grains, well
sorted, angular to sub angular, clean, trace slightly argillaceous, trace argillaceous
partings, commonly moderately to poorly indurated, common to abundant dolomitic
cement, minor locally common siliceous cement, locally well indurated,
predominantly tight to 2% porosity, minor streaky 3 to 6% porosity,
predominantly even pale yellow fluorescence, trace very weak very thin
questionable cut, minor thin dolomite stringers to interbeds: light to dark brown,
cryptocrystalline to microcrystalline, very finn to soft, very silty to sandy grading to
dolomitic siltstone and sandstone stringers, tight, no shows.

SANDSTONE: disaggregated, predominantly fine to lower medium grained, minor
upper very fine and trace upper medium grains, quartz arenite, predominantly frosted
to minor clear quartz with trace to minor chert and lithic grains, moderately well
sorted, rounded to sub angular, clean, trace very poorly consolidated cuttings with
trace to minor spotty siliceous cement, minor quartz overgrowths, infer good
porosity, abundant to even moderate to bright pale yellow green fluorescence,
trace very weak very thin questionable cut, minor SANDSTONE: #2 pale brown,
very fine to fine grained, quartz arenite, very well sorted, angular to subrounded,
poorly to moderately poorly indurated, minor spotty siliceous cement, clean,
predominantly good to fair porosity, even bright pale yellow white to yellow
green fluorescence, minor very thin diffuse cut•



.0-1747

1747-1753

1753-1755.5

•1755.5-1760

1760-1764.5

•
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SANDSTONE: very similar to previous description becoming finer, off white to very
light grey, very fine to fine grained, minor lower medium grains, quartzarenite as
above with increasing clear quartz, well to moderately well sorted, subrounded to
angular, very clean, commonly disaggregated, increasing minor very poorly indurated
and friable consolidated cuttings, predominantly trace spotty siliceous cement, locally
minor to common siliceous cement, minor to common quartz overgrowths,
consolidated cuttings with predominantly good porosity (13-16%, trace 18-20%),
minor streaky fair and trace poor porosity, abundant to even bright pale yellow
white fluorescence, trace to minor very weak slow streaming and diffuse cut.

SANDSTONE; with decreasing minor consolidated cuttings, becoming increasingly
indurated in part with common patchy siliceous cement, very fine grained and silty in
minor part, decreasing common good porosity as ~bove, increasing fair to poor
porosity in part, shows as above.

DOLOMITE: buff to medium brown, cryptocrystalline to microcrystalline, very firm
to slightly soft, slightly to locally very sandy, no visible porosity, no shows,
interbedded SANDSTONE: light to dark brown, very fine, variably silty grading to
siltstone in part, moderately well to locally moderately sorted, angular to sub angular,
variably argillaceous in part with trace argillaceous partings, moderately to
occasionally well indurated, common to abundant dolomitic cement, tight to poor
porosity, no shows.

SANDSTONE: very pale tan to offwhite, predominantly very fine to lower fine
grained, slightly silty, quartz arenite, well sorted, angular to subrounded, clean,
disaggregated in part, common variably indurated consolidated cuttings: commonly
poorly indurated and friable to crumbly, moderately to occasionally well indurated in
part, minor quartz overgrowths, minor to common spotty dolomitic and siliceous
cement, variable porosity: common poor to fair, less common fair to good, trace
spotty bitumen, even bright pale yellow white fluorescence, trace to minor slow
weak very thin streaming and diffuse cut.

SILTSTONE with interbedded SANDSTONE:

SILTSTONE: dark to medium brown, quartzose, variably firm to locally soft,
moderately to very argillaceous, moderately to locally very dolomitic, occasional
dolomite laminations, slightly sandy, tight to poor porosity, common patchy very
dull fluorescence, trace very slow faint streaming cut, minor interbedded
SANDSTONE: offwhite to very light grey, very fine, silty, quartz arenite, well
sorted, angular to sub angular, clean, poorly indurated, locally moderately indurated,
predominantly siliceous and trace spotty dolomitic cement, predominantly poor to
streaky fair porosity, minor good streaks, fluorescence as above, trace
questionable cut.



.64.5-1769

1769-1774

1774-1780

•
1780-1785.5

1785.5-1790.5

•
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SANDSTONE: very light grey to pale tan, very fine to fine grained, slightly silty,
quartz arenite, well sorted, angular to subrounded, clean, disaggregated in part,
common variably indurated consolidated cuttings: common poorly to very poorly
indurated and friable to crumbly, locally moderately to occasionally well indurated,
minor to locally common spotty to patchy siliceous cement, variable porosity:
common good, minor fair to poor, trace to minor tight to poor, even bright pale
yellow white fluorescence, trace to minor very thin faint diffuse cut.

SANDSTONE: pale brown to minor medium brown, very fine grained, trace to minor
fine grains, quartz arenite, commonly variably silty, well sorted, angular to
subrounded, predominantly clean, locally slightly to moderately argillaceous in minor
part, trace argillaceous partings and laminations, commonly moderately to moderately
poorly indurated and crumbly, locally moderately w~lI to well indurated, common
siliceous and minor streaky dolomitic cement, predominantly tight to 2% porosity,
minor streaky poor to trace fair porosity, trace spotty bitumen to pyrobitumen,
abundant dull yellow to minor bright yellow white fluorescence, rare tr trace
slow thin streaming cut.

SANDSTONE: as previously described with slightly decreasing variable induration,
predominantly siliceous and decreasing trace to minor streaky dolomitic cement,
decreasing trace variably argillaceous sandstone as above, commonly variably silty as
above occasionally grading to sandy siltstone stringers, increasing variable porosity;
common tight to 3%, minor to common 4 to 7%, minor cuttings with common
quartz overgrowths and fair to good porosity, shows as above.

SANDSTONE: mixed; as above in part, SANDSTONE: #2 light grey to very light
brown, predominantly very fine to fine grained, minor to l,?cally common varicolored .
rounded coarse to upper medium chert grains, trace chert pehble fragments,
sublitharenite, moderately sorted, angular to rounded, clean, moderately to moderately
well indurated with common siliceous and dolomitic cement, tight, minor very fine to
coarse grained litharenite (chert and dolomite lithic grains) with common to abundant
tight siliceous cement, interbedded SILTSTONE: dark to medium brown, quartzose
with scattered chert grains, hard to firm, occasionally soft, variably argillaceous, very
dolomitic grading to silty dolomite in part, tight

SANDSTONE: disaggregated, lower fine to upper medium grained, minor very fine
and trace lower to upper coarse grains, sublitharenite grading to quartz arenite,
abundant frosted to minor clear quartz with minor predominantly dark varicolored
chert, moderately sorted, rounded to sub angular, trace to minor consolidated cuttings
with spotty to patchy siliceous cement, trace quartz overgrowths, infer predominantly
good to fair porosity, common dull yellow to bright pale yellow white
fluorescence, trace very faint questionable cut



.0.5-1796

1796-1802

1802-1809•

1809-1815

•

136

SANDSTONE: light grey, very fine grained, silty, rare to trace fine to medium chert
grains, quartz arenite, well sorted, angular to sub angular, clean, predominantly
moderately to moderately well indurated, common siliceous cement, minor to locally
common streaky dolomitic cement, trace interstitial pytite, predominantly no visible
porosity, trace streaky poor porosity, trace spotty to patchy bitumen to pyrobitumen,
abundant variably dull to bright yellow to yellow green fluorescence, trace very
faint questionable cut, minor interbedded SHALE: black to brown black, firm, platy
to sub blocky, fissile, bitum.inous, trace coaly debris, trace pyrite nodules.

SANDSTONE: light tan, very fine to fine grained, quartz arenite, commonly silty in
part, clean, well sorted, angular to sub angular, moderately well to moderately
indurated with common siliceous and spotty to patchy dolomitic cement, minor
poorly Indurated cuttings with common quartz oyergrowths and fair to good
porosity, predominantly tight to 3% porosity, abundant pale yellow green to
minor dull yellow fluorescence, trace very faint questionable cut, minor
interbedded medium to dark brown to grey SANDSTONE: very fine grained, silty
gradL~g to siltstone in part, variably argillaceous, minor argillaceous partings and
laminations, poorly to moderately indurated, common to abundant dolomitic cement,
tight to poor porosity, trace black shale.

SANDSTONE: very similar to above, light grey, very fine grained, silty, minor very
fine to fine grained sandstone with occasional scattered medium to coarse chert and
pebble fragments (poor to fair porosity in part), quartz arenite, well sorted,
predominantly angular to sub angular, clean, commonly moderately to moderately
well indurated with common siliceous and trace to minor dolomitic cement,
predominantly tight to 2% porosity, minor streaky poor porosity, abundant weak
to moderate yellow to occasionally bright pale yellow green fluorescence, trace
slow thin streaming cut, minor very fine to medium grained moderately sorted
dolomitic sublitharenite with common argillaceous partings, minor DOLOMITE:
medium to dark brown to grey, cryptocrystalline, variably silty to sandy grading to
dolomitic siltstone stringers, slightly to moderately argillaceous, trace to minor black
platy bituminous SHALE: with trace pyritized worm burrows.

SANDSTONE with SILTSTONE. SHALE and DOLOMITE:

SANDSTONE: light grey, very fine grained, commonly very silty grading to sandy
siltstone in part, quartz arenite, well sorted, angular to sub angular, clean, moderately
to moderately well sorted, abundant siliceous cement, trace spotty dolomitic cement,
predominantly tight, trace poor porosity, even bright pale yellow white
fluorescence, minor faint very thin diffuse cut; SHALE: dark brown, platy to sub
platy, variably hard to firm, soft and earthy to marly in part, moderately to very
dolomitic with minor to common microcrystalline to very fine crystalline dolomite
rhombs grading to silty argillaceous DOLOMITE: in part, variably silty commonly
grading to argillaceous dolomitic SILTSTONE:, trace to 'minor chert stringers to
nodules.
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SANDSTONE; as previously described with very rare glauconite, increasing trace
argillaceous partings and very fine laminations, decreasing minor patchy dull to
occasionally bright yellow to yellow white fluorescence, trace questionable cut,
trace medium to dark grey platy firm silty and micromicaceous SHALE;,

SANDSTONE; offwhite to light grey, very fine to fine grained, trace lower medium
grains, slightly silty in part, quartz arenite, rare to trace coarse chert grains, well
sorted, angular to rounded, clean, disaggregated in part, moderately poorly to
moderately well indurated, common dolomitic and siliceous cement, minor to locally
common quartz overgrowths, trace interstitial pyrite, commonly tight to 3%
porosity, minor 5 to 9% porosity, trace good streaks, minor fluorescence as
above, trace questionable cut

,

SANDSTONE; light tan to light grey, predominantly very fine to fine grained, minor
fine to very fine grained with trace lower medium grains, quartz arenite, commonly
variably silty occasionally grading to sandy siltstone stringers, well sorted, angular to
subrounded to occasionally rounded, clean, commonly moderately to moderately well
indurated, locally poorly to very well indurated, common locally abundant dolomitic
and minor locally common siliceous cement, trace quartz overgrowths, increasing
trace interstitial pyrite, predominantly tight to 2% porosity, trace to minor streaky
poor porosity, minor patchy dull to occasionally bright yellow to yellow white
fluorescence, trace questionable cut, trace dark grey shale.

SANDSTONE; similar to above, offwhite to light grey, very fine to fine grained, rare
to trace lower medium grains, quartz arenite, commonly variably silty, moderately
well to well sorted, angular to subrounded to occasionally rounded, clean, moderately
to moderately well indurated, poorly indurated and crumbly in minor part, decreasing
common dolomitic and increasing minor to common siliceoUs cement, decreasing rare
to trace interstitial pyrite, predominantly tight to 2% porosity, trace streaky poor
porosity, minor patchy pale yellow white fluorescence, no cut

DOLOMITE; light brown, dolarenite, commonly very fine to medium grained,
medium to very coarse grained in part, abundant offwhite to light brown very angular
to sub angular dolomite grains, trace to minor quartz grains becoming locally abundant
occasionally grading to dolomitic sandstone, moderately to poorly sorted, trace
scattered white chert and recrystallized fossil fragments, trace to minor dolomitic
matrix to cement, moderately indurated, trace to locally minor pyrite, minor poor
porosity, minor patchy dull to bright fluorescence, no cut; interbedded
SANDSTONE; grading from above in part, light brown to light grey, very fine to fine
grained, minor medium and trace coarse grains, very quartzose with minor to locally
common dolomite grains, moderately sorted, moderately indurated, poorly indurated
and crumbly in part, common to abundant dolomitic cement, predominantly no
visible porosity, trace poor to rare fair porosity, trace spotty to patchy bitumen,
minor dull fluorescence, no cut '
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SANDSTONE: light grey, very fine grained, minor lower fine grains, variably silty,
quartz arenite, well sorted, angular to subrounded, clean, trace argillaceous partings,
commonly poorly to moderately indurated and crumbly, well indurated in part,
predominantly siliceous + minor spotty dolomitic cement, trace quartz overgrowths,
rare to trace spotty kaolin, commonly tight to 2% porosity, minor streaky poor to
fair porosity, minor patchy to spotty bitumen, abundant moderate to bright
yellow white to yellow fluorescence, trace faint questionable cut.

SANDSTONE: very similar to above, light tan to light grey, very fine to fine grained,
slightly silty, quartz arenite, well sorted, angular to subrounded to occasionally
rounded, clean, commonly poorly indurated and crumbly to friable, moderately
indurated in part, minor to common siliceous and trace to minor spotty dolomitic
cement, minor quartz overgrowths, variRble porosi(y: common 6 to 9%, less
common J to 5%, even moderate pale yellow fluorescence, trace very faint
questionable cut.

SANDSTONE: light grey, very fine, minor to trace lower fine grains, variably silty,
quartz arenite, well sorted, angular to subrounded, clean, trace slightly argillaceous,
minor argillaceous partings, commonly moderately to moderately well indurated,
poorly indurated and crumbly to friable in part, predominantly siliceous and trace to
minor spotty dolomitic cement, tight to 2% porosity, minor streaky poor to fair
porosity, minor spotty to patchy bitumen, minor patchy moderate yellow
fluorescence, trace faint questionable cut, trace black bituminous silty to sandy
shale.

§ANDSTONE: light tan, very fine to fine, trace medium and coarse grains, quartzose
with trace to locany common dolomite grains, grades to minor dolarenite, moderately
well to moderately sorted, angular to rounded, moderately to poorly indurated and
crumbly, common to abundant dolomitic cement, predominantly no visible porosity,
trace streaky poor porosity, trace spotty bitumen, abundant moderate to dull
yellow fluorescence, no cut, trace shale.

SANDSTONE: light grey to light tan, very fine grained, trace to locally minor lower
fine grains, variably silty, predominantly quartz arenite, locally trace to minor
dolomite grains, well to locally moderately well sorted, angular to rounded, clean,
trace argillaceous partings, variable induration: common moderately to poorly
indurated, cnunbly in part, locally moderately well to well indurated, common
dolomitic + minor spotty to patchy siliceous cement, tight to 2% porosity, minor
streaky poor to fair porosity, trace spotty bitumen, common patchy flumoescence
as above, no cut.
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SANDSTONE: light brown to light grey, upper fine to upper very fine grained, trace
to minor lower medium grains, quartz arenite with clear to frosted quartz, moderately
well sorted, angular to rounded, very clean, disaggregated in part, friable, poorly to
moderately indurated, well indurated in minor part, common spotty to patchy siliceous
cement, common to locally abundant quartz overgrowths, variable porosity: common
7 to 10% with minor good streaks, less common 3 to 6% with trace to minor tight
streaks, trace spotty bitumen, common patchy pale to Ught brown oil stain,
abundant bright yellow to yellow white fluorescence, fast poor to fair thin yellow
white diffuse and minor streaming cut.

SANDSTONE: very similar to above, very fine to lower fine grained, rare to trace
lower medium grains, slightly to moderately silty in part, quartz arenite, well to
moderately well sorted, angular to rounded, clean, rare argillaceous partings,
disaggregated in minor part, commonly moderately to poorly indurated and crumbly to
slightly friable, moderately well indurated in part, common dolomitic and siliceous
cement, minor locally common quartz overgrowths, trace interstitial pyrite, common 6
to 90/0 porosity with minor good streaks, minor to common 3 to 5% with trace
tight streaks, decreasing trace spotty bitumen, common patchy faint to light
brown oil stain, decreasing common to abundant fluorescence as above,
decreasing poor very thin diffuse and streaming cut, trace black shale.

SANDSTONE: light grey, very fine grained, trace to locally minor fine grains,
variably silty, quartz arenite, well sorted, angular to rounded, minor disaggregated
grains, clean, commonly moderately to moderately poorly indurated, crumbly in part,
locally well indurated, common siliceous + variable trace to common spotty to patchy
dolomitic cement, increasing trace to locally minor pyrite, predominantly tight to
2% porosity, minor streaky poor to rare fair porosity, minor patchy dull to
moderate pale yellow fluorescence, trace faint questionable cut.

SANDSTONE: as previously described becoming increasingly silty in part grading to
sandy siltstone, increasing common to locally abundant dolomitic and decreasing
common to minor patchy siliceous cement, increasing trace to minor spotty to
patchy interstitial pyrite, porosity and shows as above, increasing trace dark grey
to black bituminous shale, pyritic in part.

SANDSTONE with interbedded DOLOMITE:

SANDSTONE: as above in part becoming decreasingly silty, very fine to fine grained
and commonly disaggregated in part, moderately to moderately well sorted, rounded
to angular, infer common fair porosity, shows as above; DOLOMITE: light to
medium grey, cryptocrystalline, very firm to hard, slightly cherty in part, variably silty
to sandy grading to very dolomitic siltstone and sandstone laminations to stringers,
tight.



.4.5-1900

1900-1907

• 7-1910

1910-1916

•

140

SANDSTONE: light grey, very fine grained, trace locally minor fine grains, variably
silty occasionally grading to sandy siltstone, quartz arenite, well sorted, angular to
subrounded, predominantly clean, locally slightly to moderately argillaceous with
trace to minor argillaceous partings, commonly moderately to moderately well
indurated, locally poorly to very well indurated, common to abundant siliceous + trace
to minor spotty to patchy dolomitic cement, increasing minor to locally common
patchy to spotty pyrite, predominantly tight to 20/0 porosity, trace to minor streaky
poor porosity, minor dull fluorescence, no cut, trace to minor SHALE: light grey
green, sub platy, moderately firm to soft, very micromicaceous, very silty to sandy
commonly grading to variably argillaceous siltstone.

SANDSTONE.;, light grey, very fine to upper medium grained, quartz arenite with
frosted to minor clear quartz, moderately sorted, rounded to sub angular, cltlan,
predominantly disaggregated, minor poorly to very poorly indurated cuttings with
spotty siliceous and dolomitic cement, increasing minor locally common patchy to
spotty pyrite, trace spotty kaolin, variable good to poor porosity in consoll!dated
cuttings, infer predominantly good to fair porosity, common spotty to p:lltchy
bitumen, common patchy yellow green and pale yellow fluorescence, miJllor poor
faint streaming and diffuse cut, trace to minor laminated to mottled soft m.arly to
anhydritic stringers.

SANDSTONE: light grey to faint brown, very fine to upper fine grained, slightly
silty, quartz arenite with common to abundant frosted quartz, clean, moderately well
sorted, rounded to angular, predominantly poorly indurated and friable, common
dolomitic cement, decreasing minor spotty to patchy pyrite, predominantly variably
fair porosity with locally good to poor streaks, trace spotty bitumen, abundaint to
even bright pale yellow green fluorescence, common poor thin diffuse and
streaming cut. .

SANDSTONE: light grey, very fine grained, moderately to very silty grading to
siltstone in part, quartz arenite, angular to sub angular, commonly moderately well to
very well indurated, common siliceous and minor dolomitic cement, common to
locally abundant patchy to spotty pyrite cement, poorly indurated and clUmbly in part,
predominantly tight to 30/0 porosity, minor streaky poor to fair porosifty, trace to
minor spotty bitumen, abundant pale yellow fluorescence, trace v~ry faint cut as
above, minor anhydritic stringers: white, common to abundant dark brown very fine
mottles and laminations, chalky, soft, pyritic in part, trace very pyritic graphite
laminations.
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SANDSTONE; light tan to light grey, very fine to fine grained, slightly silty in part,
quartz arenite with predominantly clear quartz, well sorted, angular to rounded,
disaggregated in part, poorly to moderately indurated, friable, siliceous cement, minor
to common quartz overgrowths, variable porosity; common fair with minor good
streaks, minor to common poor with trace tight streaks, trace spotty bitumen,
abundant bright yellow white fluorescence, trace faint questionable cut, minor
SHALE; black, platy, very finn to hard, brittle, fissile, carbonaceous to bituminous
with common coaly debris and partings, minor claystone stringers.

SANDSTONE and SILTSTONE;

SANDSTONE; light brown, very fine grained, trace lower fine grains, silty, quartz
arenite, moderately well sorted, angular to subround.ed, trace argillaceous partings,
moderately well to moderately poorly indurated, dolomitic and siliceous cement, tight
to poor porosity, even moderate light yellow fluorescence, no cut, minor medium
brown very fine to fine moderately sorted variably argillaceous sandstone with minor
argillaceous partings and common dolomitic cement, tight, interbedded
SILTSTONE; medium to dark brown, finn to hard, locally soft and crumbly,
quartzose, variably argillaceous, moderately to very dolomitic, tight, minor SHALE;
similar to above becoming slightly pyritic in part, rare pyritized ostracode, minor
marlstone light to medium grey with very fine white mottles and laminations, soft,
chalky, trace claystone.

SANDSTONE; buff to tan, very fine grained, trace fine grains, silty grading to minor
sandy siltstone, very quartzose, well sorted, angular to sub angular, predominantly
poorly to moderately indurated with common to abundant dolomitic cement to matrix,
grading to minor sandy dolomite, well indurated In minor part with streaky tight
siliceous cement, predominantly no visible porosity, trace streaky poor porosity,
common dull to moderate yellow fluorescence, trace faint questionable cut, trace
to minor DOLOMITE; medium brown, cryptocrystalline, brittle, recrystallized
dolomitized wackestone, tight

SILTSTONE; light to medium grey, very quartzose, trace muscovite and dark specks,
predominantly hard and dense, slightly to variably sandy occasionally grading to
sandstone, common siliceous and dolomitic cement, slightly argillaceous in part,
minor to common argillaceous to micaceous partings and laminations, minorto locally
abundant pyrite, locally moderately indurated with trace to minor poor porosity,
predominantly tight, trace spotty bitumen, trace to minor dull fluorescence, no cut,
minor SHALE; black to black brown, platy, fissile, finn to soft, very micromicaceous,
silty to slightly sandy in part, minor medium to very coarse occasionally graphitic
pyrite nodules, minor CLAYSTONE; light to medium brown, very fine white to light
grey mottles and laminations, very soft, bentonitic.
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SHALE: black to brown black, sub platy to sub blocky, finn to hard, fissile, smooth
and faintly micromicaceous in part, variably silty to slightly sandy in part occasionally
grading to argillaceous siltstone laminations to stringers, trace to minor locally very
micromicaceous, carbonaceous to bituminous in part, sub waxy in part grading to
claystone, minor pyrite nodules, minor dark brown siderite nodules and stringers.

SILTSTONE: light brown, very quartzose, slightly to moderately sandy grading to
silty sandstone in part, moderately well to moderately poorly indurated, abundant
dolomitic cement to matrix, grades to minor silty to sandy dolomite, slightly
argillaceous in minor part, trace argillaceous partings to laminations, minor dolomite
allochems, no visible porosity, common dull fluorescence, no cut; interbedded
SANDSTONE: light grey to light brown, very fine grained, silty grading to siltstone
in part, quartz arenite, well sorted, angular to sub angular, commonly moderately to
moderately well indurated, poorly indurated and crumbly in part, predominantly
siliceous + minor spotty to streaky dolomitic cement, common to abundant dull
yellow to moderate yellow white fluorescence, trace faint questionable cut.

SANDSTONE; light grey, lower fine to upper medium grained, trace silt and coarse
grains, quartz arenite, frosted to clear quartz, moderately to moderately well sorted,
rounded to angular, clean, predominantly disaggregated, 'oinor poorly to well
indurated cuttings with minor to locally abundant siliceow cement, variable tight to
good porosity in consolidated cuttings, infer common fair to good porosity, trace
spotty bitumen, minor dull to bright fluorescence, trace faint questionable cut.

SANDSTONE: light brown, very fine grained, trace lower fine grains, moderately
silty grading to siltstone in part, quartz arenite, trace dolomite grains, well sorted,
angular to sub angular, clean, locally slightly argillaceous, trace argillaceous partings
and laminations, moderately well to moderately poorly indurated, common to
abundant dolomitic cement, occasionally grades to sandy dolomite, predominantly
tight to 20/0 porosity, abundant dun yellow fluorescence, trace faint questionable
cut, minor SANDSTONE: #2 very fine to fine grained, quartz arenite, well sorted,
clean, poorly indurated, crumbly to friable, siliceous cement, minor quartz
overgrowths, common fair to trace streaky good porosity, tight to poor in part,
trace to minor spotty bitumen, abundant dull to moderate fluorescence, trace to
minor very poor faint diffuse cut.

SANDSTONE: similar to above, light bro\\n, very fine grained, trace to locally minor
lower fine grains, variably silty grading to minor siltstone, quartz arenite, well sorted,
angular to subrounded, clean, trace to minor argillaceous partings and laminations,
moderately well to moderately poorly indurated, locally very well indurated, common
to abundant siliceous cement, trace to minor quartz overgrowths, tight to 20/0
porosity, minor streaky poor to fair porosity, trace spotty bitumen, abundant
bright yellow white fluorescence, minor poor faint diffuse cut, trace black shale.
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SANDSTONE: light brown to light grey, predominantly very fine grained, trace
locally minor lower fine grains, variably silty occasionally grading to sandy siltstone,
quartz arenite, well sorted, angular to sub angular, predominantly clean, trace to minor
slightly argillaceous, trace argillaceous partings, predominantly moderately to
moderately well indurated, locally poorly to very well indurated, predominantly
siliceous cement, trace to locally minor spotty to patchy dolomitic cement, trace
locally common spotty to patchy kaolin, trace to minor quartz overgrowths, common
poor (3 to 6%) porosity, tight to 2% in part, trace streaky fair porosity, common
patchy to spotty to occasionally streaky bitumen to pyrobltumen, abundant to
even dull yellow green fluorescence, trace very faint questionable cut, trace
SHALE: black, platy, firm, micaceous, bituminous, commonly silty.

SANDSTONE: light to medium brown to brown gr~y, very fine grained,
predominantly moderately to very silty commonly grading to sandy siltstone, quartz
arenite, well sorted, angular to sub angular, increasingly slightly argillaceous in minor
part, minor argillaceous partings, moderately well to poorly indurated and crumbly,
siliceous + trace spotty dolomitic cement, trace spotty kaolin, predominantly no
visible porosity, trace to minor streaky poor porosity, minor spotty to patchy
pyrobitumen, fluorescence and cut as above.

SANDSTONE with interbedded SHALE:

SANDSTONE: light brown, very fine to fine grained, minor medium grains, quartz
arenite, moderately well to moderately sorted, angular to rounded, predominantly
clean, slightly to moderately argillaceous in minor part, increasing minor to locally
common argillaceous to bituminous partings, disaggregated in part, commonly poorly
indurated and friable to crumbly, moderately to moderately well indurated in part,
common to locally abundant siliceous cement, common quartz overgrowths, common
tight to 3% porosity, minor to common streaky fair to poor porosity in part,
decreasing common to abundant fluorescence as above, cut as above, minor
interbedded SHALE: black, platy, finn to soft, micromicaceous, bituminous, slightly
to very silt)' occasionally grading to argillaceous siltstone stringers, minor dark brown
soft chalky mottled in part bituminous? claystone, trace anhydritic stringers with dark
brown mottles and laminations.

SANDSTONE with SHALE:

SANDSTONE: as previously described becoming slightly finer grained, increasingly
silty in part, increasing minor to common argillaceous to bituminous partings,
increasing minor interbedded SHALE: similar to above, black to very dark brown,
platy to sub blocky, soft to firm, fissile, bituminous to very bituminous,
micromicaceous, sub resinous, trace claystone as above, trace anhydritic stringers as
above.
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SANDSTONE: light brown, very fine to fine grained, trace lower medium grains,
quartz arenite, predominantly clear quartz, moderately well sorted, angular to
subrounded, occasionally rounded, slightly to moderately silty in part, clean, rare to
trace argillaceous partings, disaggregated in part, moderately to well indurated in part,
poorly indurated and friable to crumbly in part, common to locally abundant siliceous
cement, minor locally common quartz overgrowths, trace spotty kaolin, common tight
to 3%. porosity, less common 4 to 80/0 porosity, trace streaky good porosity,
abundant dull yellow green fluorescence, minor poor very thin diffuse and
streaming cut, trace shale stringers as above.

SANDSTONE: very similar to above becoming finer, light tan, very fine to fine
grained, rare lower medium grains, commonly variably silty, quartz arenite,
moderately well sorted, angular to subrounded, predpminantly clean. slightly to
moderately argillaceous in minor part, trace argillaceous partings, disaggregated in
minor part, moderately to well indurated in part, poorly indurated and friable to
crumbly in part, common to abundant siliceous cement, minor quartz overgrowths,
trace spotty kaolin, common tight to 2% porosity, minor streaky 4 to 8% porosity,
abundant dull to very dull yellow green fluorescence, trace very faint
questionable cnt, trace shale as above.

SANDSTONE: predominantly as above, minor SANDSTONE: #2 light grey, fine to
very fine grained, trace lower medium grains, quartz arenite, moderately well sorted,
angular to subrounded, clean, commonly disaggregated, minor to common poorly to
moderately well indurated consolidated cuttings, common spotty to patchy siliceous
cement, common to abundant quartz overgrowths, rare to trace spotty kaolin, common
variable fair to good porosity in consolidated cuttings, minor poor to tight
streaks, abundant dull to moderate yellow fluorescence, no cut.. -,

SANDSTONE: very similar to above becoming slightly coarser, light brown, very
fine to fine grained, rare lower medium grains, slightly silty, quartz arenite,
moderately well sorted, angular to subrounded, clean, trace argillaceous partings,
disaggregated in part, moderately to well indurated in part, poorly indurated and
mabie to crumbly in part, common to abundant siliceous cement, minor to common
quartz overgrowths, trace spotty kaolin, common tight to 2% porosity, minor
streaky 4 to 8% porosity, abundant dull to ,'ery dull yellow green fluorescence,
trace very faint questionable cut.
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CLAYSTONE: dark brown, very soft, very bituminous with common to abundant
fair yellow green cut, variably pyritic in part, minor to locally common irregular to
chaotic very fine anhydritic laminations and stringers, locally fissile with abundant
carbonaceous to coaly material grading to SHALE; black, variably firm to soft, very
fissile, very carbonaceous to coaly grading to shaly bituminous to sub-bituminous
coal.

SANDSTONE: light to medium brown, very fine, trace fine grains, silty, quarL.·
arenite, well sorted, angular to sub angular, variably argillaceous in minor part, minor
to common argillaceous partings, commonly moderately well to very well indurated,
common to abundant siliceous cement, trace spotty ~aolin, trace patchy pyrite, 10rF~I}'

very fine to fine grained with common quartz overgrowths and fair porosity,
minor to common dull fluorescence, trace faint questionable cut, minor
interbedded SHALE: and CLAYSTONE; as described below.

SANDSTONE with interbedded SHALE and CLAYSTONE:

SANDSTONE: light tan, very fine to fine grained, trace lower medium grains,
commonly slightly to moderately silty, moderately well sortcd, angular to subrounded,
clean, trace argillaceous partings, decreasingly disaggregated in minor part, variably
moderately poorly to well indurated, common to locally abundant siliceous cement,
rare to trace spotty dolomitic cement, minor quartz overgrowths, trace patchy pyrite,
predominantly variably poor to tight porosity, minor streaky fair porosity,
common dull yellow to trace bright yellow white fluorescence, no cut, trace black
bituminous shale stringers.

SANDSTONE; variable: light to medium brown, very fine grained and silty grading
to siltstone in part, very fine to fine with trace to minor lower medium grains in part,
very quartzose, moderately to moderately well sorted, angular to subrounded, clean to
variably argillaceous, common to abundant argillaceous partings, variably very well to
moderately indurated, abundant to common siliceous cement, trace kaolin, locally
moderately poorly indurated in part, trace locally common patchy pyrite,
predominantly tight to 2% porosity, trace to minor streaky poor to rare fair
porosity, minor to common very dull fluorescence, trace very faint cut, minor light
brown very fine to fine grained sandstone, clean quartz arenite, well sorted,
moderately poorly to moderately well indurated, common to abundant siliceous
cement, common quartz overgrowths, streaky poor to fair porosity, abundant very
dull fluorescence, trace very faint questionable cut; minor interbedded
CLAYSTONE: and SHALE: as above.
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SANDSTONE with interbedded SHALE and CLAYSTONE:

SANDSTONE: predominantly as above, minor to common medium brown, veri fine
to fine grained, trace lower medium grains, silty, very quartzose, moderately sorted,
angular to rounded, predominantly slightly to moderately argillaceous, clean in part,
common to abundant argillaceous partings, moderately well to moderately poorly
indurated, common to abundant siliceous cement, trace spotty kaolin, trace spotty to
patchy pyrite, trace to minor sandy pyrite nodules, predominantly tig'Jt to 2%
porosity, trace dull fluorescence, rare faint questionable cut; etAYSTONE: as
above, increasing SHALE: as above commonly grading to bituminous coal.

SANDSTONE: light brown, very fine grained with trace lower fine grains, very fine
to fine grained in minor part, variably silty occasionally grading to sandy siltstone,
quartz arenite, well sorted, angular to subrounded, predominantly clean, minor
argillaceous partings, moderately well to moderately poorly indurated, abundant to
common siliceous cement, trace spotty kaolin, rare to trace spotty dolomitic cement,
minor locally common quartz overgrowths, commonly tigbt, minor to common
streaky poor to fair porosity, abundant very dull fluorescence, no cut, trace shale
as above.

SANDSTONE: variable as previously described in part, predominantly very similar to
above becoming slightly finer, increasingly silty in part grading to minor sandy
siltstone, clean to locally variably argillaceous, increasing minor to common
argillaceous partings, very \;ell indurated in part, decreasing predominantly tight
porosity, minor streaky poor porosity, fluorescence and cut as above, trace to
minor coal stringers: black to brown black, soft to firm, bituminous, shaly in part
grading to bituminous shale as above, trace bituminous clay.~tone as above.

SANDSTONE: light brown, very fine grained, trace lower fine grains, variably silty,
quartz arenite, well sorted, angular to sub angular, predominantly clean, trace slightly
argillaceous, trace to minor argillaceous partings, variably indurated: moderately to
moderately well in part, poorly to moderately poorly and crumbly to friable in part,
common to abundant siliceous cement, trace spotty to patchy pyrite, rare to trace
spotty kaolin, trace quartz overgrowths, predominantly tight to 3% porosity, minor
streaky poor to fair porosity, trace spotty bitumen, abundant to even dull yellow
green fluorescence, trace faint diffuse cut, trace bituminous shale and coal as above.
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SANDSTONE: mixed: as above in part, variably brown to brown grey, predominantly
very fine grained and variably silty, minor very fine to fine grained, very quartzose to
quartz arenite, clean to variably argillaceous, minor very siliceous siltstone, variably
poorly to very well indurated, common to abundant siliceous cement, trace spotty
kaolin, trace pyrite, predominantly tight to 20/0, minor streaky poor to fair
porosity, common patchy dull fluorescence, trace questionable cut; interbedded
CLAYSTONE: very bituminous with anhydritic laminations and mottles as above,
minor bituminous COAL: grading to bituminous SHALE: as above, silty to sandy in
part, minor to common sandy sideritic stringers to nodules.
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21-30 CGL dlagg, predy f pb~ cllt aupp, polymlct w1.bnt Ito(
vcol V IlIc..1l1e1f predy .phan vole &mltalld cllta. com
wh-elr-occy vcol qtz clata, tr matam &.. cllt.. ref..b .ng, p a
mix: vf-e gr al aa. tr ap kao &all cmt on clatl, t, ptchy ftrr tt
Infr pl'ldy g..x por, nil.

76.S-80 SLTST wi mnr Intbd SHi SLTIT m bm-omg brn, qtZI,
mlclc, mnr oarb tpkt, mod-p Ind, predy v.ry .rg grdg..1ty th Ip
com..bnt ftrr Itn, tt, nit; SH •• bcmg Incrly mm. tr mar Clylt ttl

30-3S SS omgomot orng wh, '·vc gr, pb!)'. Iltharen..b Iltharen .
abnt qtz &com..bnt vcolltc gre-elttt aa prev dtac, mod pom'
Irt••ng"",, comy dlligg Ip, com pomod Ind coni ctgl wI.bnt
limonitic cmtomtx. loe com..bnt ptchy kao~ mnr hlm.tltlc Itn
crulta on gre. Infr tt Ip wlatr-ptchy frog pore nil.

SO-IS 8S wllntbd SLTaT &mnr IHi sa uncone-cllaagg, f-e gr,
mnr vf & vo gre, occl pb~ Iltharen grdg..blltharen, .bnt clr-froa
qtz wi com vcolltc gre, mnr ref bm Ildc gre, mody art. ang..rd,
COni clgl w1IP III & k.o emt, Infrg pore "'Ij ILTIT Itom SlY, qt.
com IC.t mlc. & c.rb IPkl, comy vary .rg-loc cln, p Ind, tt, nil
IH dk SlY. fnn. Ib plly..b blley. predy v.ry Illy, com lcat carb cl
&occl co.1y ptgl &lamn, mnr Intbd clylt.

40..ao sa predy ... tr SS In ••• mnr-eom Intbd SLTSTi It gy-lt I
qtZl. predy v.ry .rg. mnr lcat carb dlb &mle.. p-mod Ind, gre
Iity Ih Ip. Ioc edy oecy grdg..1ty .. lamn, mnr thn Intbd SHj It
fnn. Ib plly..b blley. Ib fie, comy v.ry Iity & mm. loe com c.rb
Ipk.. II bente, tb wxy Ip grdg-elylt.

IS.70.5 SS off who I&P. vfom gr. tr c gre, abllth.ren, .bnt clr-frol
qtz&com vcolltc 'Ire, trmlca, modomod Wlrt. .ng..b .ng, pre,
dlllgg, mnr cons ctgt wi com IP-ptchy kao emt. tr IP llle emt I
qtz ovgtha, Infr Itr frog por, nil.

70.S.7S.S SLTSTwllntbd CLYSTi ILTST Itom gy, qtZl, com Ica'
mlc.. mnr Clrb tpkt. pomod Ind wI.11e emt Ip, comy vary .rg, 10
edy grdg.vf .. ItIV, tt, nltj CLYIT predy It SlY. fnn-loe 1ft, brlt If:
Ib VtX'f. Vlry alty Ip oecy grdg-arg tltlt Iamn, loe v clrb-eoaly, t
Iidc Iamn.

"Not.: S.mplea 40-60 Mre of vary poor qu.llty.
3S-40 sa &COL: predy II d..c from 11-3Om, Infr thnly Intbd \
v.r Itr frog pore mnr Intbd SS In Itom gy•.&p. vf gr. qtzollthlc,
Iity &.111 will bent mtx, II tufflC wi com IClt mlc•• tt, nil, tr'
Itrgj m-dk SlY, v .rg, II Idy. pomod Ind, ttl nil, grefl"lty bentc
Ip.

80-84 SS w1lntbd SHi as v It SIY-off who .&p, fom gr. ,blltharen,
.bnt frol-elr qtz wi com vcolltc gre, rr glau, modomod WIrt.
.ng..rd. comy dlagg, mnr COni ctga wi com..bnt ptchy kao, m
Ioc com calc emt, Infr prtd p pore nlti SH Itom SlY. fnn. Ib blley,
predy v Illy grdg..rg IIttt Ip.

"Not.: Shakir bypa..td from SO.7Sm. Sampi.. oflua~t
quality.

r

R
P

1!I

· . , . , .. ,--=- ::.,· " .. .. .....,.""....... , . I'
•• f .,. , I'
:':' ::.:'~ :'::: ·~·t·i·t
:::::~:::: 'rrrr· -
.",," ".,' : : : :

rErr: :[i:+ii:
:-:.>:-:-: ·t· .
••••••••••• ' 1!I

:-: .: .:- ~: ': : : :'

• ••••• 'I-+-+-i~
,,,~,~ ,'w' ~ : : : :

'7",11 '. tt;". .;.~.~•.:.
.,.: ... ,. : :::: p
.'~'~·ItC':'. ·~·i·+t·, , 1'., ",.
, '" ..~ ' .. ' ...,.~..;.
It •••, , , , ••

, " II " .!.!.l..L.....".. ::::••••••• " "-:0.' , •••· , , .· , ,.,· . , , , .
• •••••• ' • '. ':'~'1'~
,~ ' .. ' :.-. : : : :

• It " •• .:.~."t.~..-..., . : : : :'. :'. ': .", .,.~.~.~.
• •••••• I •

: •: •:D~ .j.j.i.i.
• • r •••• ,.

: • .., : -: -: -:,.......j..-4'IIIIi'1-!
• 'l , •• ••.......... : .

·/~\~ ~.~.~ ~ J!"

. ,.~' '.' ~ .. ' .•. ..,.... '"r';·I.ill'~"-'''' ~''''' ... ewl"ut'J ,•.,nU\lmr.lI.etnr porem.
._ •• 1-' .. -

,', .
•••.•••• ~.:: t:
~ '·'.'1"':"':': .~.:.~.':',0•• 0:-. : : ::_.0. .: o. ' .•~.~.~.
,0•• 0 .•. : : :
,0. .: Ole.•:.~.~.
.0. ',0 '••••.0.;., 0:'..i.j.~.
.0•. 0'0 •••o "0" •••

:c~ .f. o:': : : : :
.0. ' 0', ., ••_.0. .f 0: e. ':'1'T1"
,0, "0' ..• ,

:g:I:~:::: '1'1'1'1',0. ., 0'.' .~.~.,.-:.

,0. "0••
6

: : : :

.0, 70": ':'!'1'~"..~..... 0:.: ' : ' ,
, , •• , • f ,·-: -: .:- ~: ,.~., ,
:'i(:p~ .j.i.
':-.':':':- : :· . , .. ' .,.
~".':",. :· , , . , ..· , , . , ..,.
::.~:::::: :.~:':'!~-l

• ••• , ., t ,
., '0 '0 ••• , ,, "- --- .......•._ _ _ _ •• t,

" '0 .0 ••• t I.. , -
::::: ::'::::::: .LLJ.J.
: ~ :: .. ::. i ~ : :

::: : ::: .~~~~~~~~: .~.~.~.~.
1+H·Hi· ::::::::: ::-::: '~'1'++'

j-rii-rii' :::::::::::::: 'i'h-i'....,~.,.,~. t... . ...
::::::: ."~" .. " .. ' : : : :
~.:-~~.:.~~ " '0 ., •• ~ ••• .:• .:.

H::::: ..:.:-.... :..:- : : : :

• , t ,

..t·····~·····i·····~·····+·····f·····i·····
······r·····r·····i·····i······i······r·····t·····

·.:.·····t·····1·····i······r·····[·····t···..·
..-:-..... ~·····t·····1····· '1'····r·.... ~.....

i

• • • • • • • • I

•:•••••J••••••t••.••~••••.:.•••. 'OII: 14000.••••:•••••
: : : : : IUIM: 110: :

·i·····~······~·····:·····:·····...M: ',0··:.-·····:·····
• , I I' I I

II .: ••••• ~••••••:. ••••• ~ ••••• : •••••,,: ,ooo...~ ..... ~ .....
•

• I I • • , • I •
• • • I , • I I II ..•.....: ~ ~.....•.....; t •••.•~ .•.•. ~ ..•••

• :lUrYey0 Hm: o.s dig.: : : :

I' • • ,....~... ···r····r....r·····~··· ..l·····~·····
····~·····r·· .._·.. .·····l..·..DenI: 1050 .••••• f" ••••.....t........... ... ~.....;.....YIt: .2.....~...··:···.·

: ' : : I1.H: ••O : :..... .....~. : ···r·····!····· (·····f ..····r·····~·····
~

.....~.....~.....No ROP d·...f~~2..a;md~ •.
I: : todrllllr.rror.: : : :··f·t ~ 4'•••••~•••••t···· .~ :- ':0'" ··t·····

I I • I • • • • •
• • , • • , • • I.. ·t·····~·····'1'" ·····t·····t··· ··~······:-·····t·····~·····I , I • , I • • ,

..t.t ~ ~.....•.....t ~ ~.....•..... i .
t • • • I • , , •

• I , •• , • • • (I
I ~ : , ~ : : •. ·t·····~·····+·····..n...,·····~·····I0·······

: : .!.•••••L•••••OO:OOhre13-Nov.,.•••••
~=- .:......i.....I!I.lit.~.1!!'.....t.....!....... ..,.",: : : : : : :·..·····.. ·····i·····;·····:·····!·····!·····

,,c;~;"~~,. a'a~;;~'~"~~::i?;:~:i'~:....
• ,t~ckl.,d~~ ; : : : R
I····:·····~·····.:.·····~·····:·····~·····.:..·····~·····;.....• i ! : : : !Dent: 10to ::····!·····1······r·····:·····:·····1V11: ······r·····:·····
: i i ~ ~ i ~pI4: 1.1.0 ••~•••••:•••••

• • • .. , • • I •

==.········r·····!·····j·····i······t·····r·····r·····



..'

It.S"S IS off wh-It gy, predy f gr, mnr vf &mgre, Ibllthlren
grdg-llthlren, Ibnt frol-elr qtz &com vcolltc g.... tr rd brn Ilde
gre, W Irt, Ing..rd, dll,gg Ip, com cone etgl Ibnt tt cllc emt,
tr-mnr Ip klO, tt-atr p por, nfl.

84•.SIS wllntbd SlTIT &IHi SS uneonl-dlllgg, fom gr, mnr
vf &c g.... tr vc gre, Ilthlren wl Ibnt elr.frol-occy veol qtz &
eom..bnt veolltc 111"1, mod Irt, Ing..rd, tr cone etgl wllp-ptehy
klo &llle cmt, mnr qtz ovgtht, Infr Itr frog por, nlli SH &SlTIT
Ilm..bv.

85-100 IS It-m DY, vf gr, qtzollthlc, rr glau, eomy vlry miele, W Irt,
Ing..b lng, mod.p Ind wlloc com dole emt, comy Vlry Itty
grdg..dy IIIIt Ip, cln-loc Irg, tt-p por, nfl.

80-14 II wllntbd IHi 81 VIt gy-off wh, lap, foom gr, Ibllthlren,
Ibnt frol-elr qtz wi com vcolltc g.... rr glau, modoomod WIrt,
Ing..rd, comy dlHgg, mnr cone etgl wl com..bnt ptehy klO, mnr
loe com Clle cmt, Infr pred p por, nfli IH Itoom DY, fnn, Ib blky,
pl'ldy vItty grdg..rg Iltlt Ip.

130.14S SS who I&p, vfom gr, Ilthlren grdg..b Ilthlren, Ibnt
frol-elr qtZ wi com dk-lt veolltc g.... tr Ilde gl"l &mlc.. mod w
Irt, Ing..rd, predy dlHgg, mnr coni etgl wlep klo &Illc cmt,
mnr loc com cllc emt, tr qtz ovgth., Infr fr~ por, nfl, tromnr Intbd
IlTIT mgy, qtza, mlelc, comy Vlry Irg, tr IClt carb dlb, mnr
Ihly Ilmi.

122.S.13O" wh, pl'ldy f gr, mnr 1m &tr uvf gl'l, eblltheren wi
Ibnt elr..frol qtz &mnr predy It vcollte g.... tufflC tex wl com blot
&IP b,nte cly mtx, W Irt, Ing..rd, comy dlllgg, mnr-eom cone
etgl wl mnr loe com calc cmt, Infr com p por wi mnr frog atkl, nfl,
mnr pile blue wh tufflC bent atrg, tr eltlt Itrg.

11IM22.S IH mgy, fnn, brlt Ip, Ib blky-blky, predy Itty &mm occy
grdg..rg Illat atrg-llmn, mnr loe com clrb deb &ptgl, tr hd bm
Ildc atrg.

100-108 IHlClVITwi mnr Intbd ILTeTi 8H dk IW,lb ptty, fnn,
comy Vlry Itty &mm, com Clrb-eoaly dlb &ptg.. tromnr COlly
atrg, CLV8T Itoom DY, brn, Ib blky, 1I'I'I..foc Itty, Clrb-eOIIy Ip,
IlTSTIL

110.118" wl mnr Intbd IH &ILTITi IS II bemg pl'ldy foom gr,
beml corny dlngg wi dler mnr-eom cone etgl II prev d.le, mod
WIrt, Infr com tt-p por wi mnr fr atkl, nlli IH & ILT8T II prev
dltc.

101-110" offwh, pl'ldy f gr, mnrvf &m g Ibllth,ren, Ibnt
wh-fmoomnr elr qtz wi mnr-eom vcoillc g WIrt, Ing..b lng,
dlligg In mnr pt, mod-mod p Ind wllbnt tt calc cmt, tt, nfl, mnr
thn Intbd Ih IL
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8ULLY FORMAnON • 182.5m MD; 37Um S8

81KANNI FORMAnON .202.Gm MD; 338.8m 8S

202.8-21088 .&p, f-ve gr, grltty..1pbly Ilthal'ln, ebnt elr-fro. qtz
wllbnt pfldy dk gy-blk cht gl'l, p ;11, ang-rd, dlugg, mnr con•-a__ ..... .......... __ t a -.. .--a..._ ft_l__ .."'.......

"Not.: SImp," 185 &110 Ire of poor qualtty•

182.5-112 SLTST it Dr, mnrm Dr, qta, mnr-loc com blot. tr-mnr
carb Ipkl, rr glau, corny eln-loc vary Irg, modop Ind, .lIe emt Ip,
tr-mnr carb ptg, Joe vlry Idy grdg-mnr vf .. lam.....rg, ttop por,
nil, mnr m Dr v .tty .h Itrg & lamn, tr-mnr m bm dne hd .Id
nod4trg.

110-18788 wllntbd SLTST &SH; S8 dlllgg, vf-m gr, mnr c·ve
gre &pbl frag, Iltharen grdg..bllthl"'n, Ibnt wh·frol qtz wi com
vcollte gl'l, rr·tr gllu, mod-mod p .11, Ing..rd-oecy rd, tr COni
etgl wllbnt tt calc emt, Infr tt-p por Ip, p-fr por Ip, nil; 8L18T &
8HIL

187-202.8 GH dk gy, fnn-loc hd, brlt Ip,.b ptty, fll, predy .m, Joe.1
.tty In mnr pt, tr fram pyr mle nod., rr dk bm .1 dole elylt
Iam.....rg.

1.5.15588 .Im..bv, uncon.-dl.egg, I&p, vf-m gr, Iltheren
grdg..bllthll'ln, Ibnt frol-elr qtz wi com vcol Itc gre, tr blot, rr
glau, mod w.rt, Ing..rd, tr con. etge wllp klol, mnr elle emt,
Infr g....r fr por, nI., mnr Intbd 8LTST mgy, qtzollthle, .elt mice
& elrb .pkl, pl'ldy vlry Irg, mod Ind tr dole emt, tt. nlc.

112.110 SH wllntbd 'LTIT; SH m-dk Dr, bm Dr, fnn, .b blky..b
ptty, mm, p.-dy v .tty grdg..rg .!tIt Ip, tr carb .pkl, 8LT8T II.

155.182.5 8S I' prey dlle bcmg Inerly con. In mnr pt wlloe Ibnt
tt elle emt & mnr.p klo~ Infr por IIwi mnr tt-p .tk., nil.

112.112 ILTIT .Im..bv, It-m Dr, qta, mnr-loc com blot. tr-mnr
carb cpkt, rr glau, corny vary Irg-loc eln, modop Ind, Illc emt Ip, tr
carb ptg, Joe vary Idy grdg-mnr vf .. lam.....rg, tt. nil, mnr m rrt v
.tty .h Itrg " Iamn, tr bm Idy .lde IamHtrg.
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281-280 SLT8Twlmnr Intbd 8H &SSj 8LTSTltgy-bmgy, qtzI,
comy mod Indomod wind willie cmt, arg Ip wllhly 11m.. comy
vlry Idy grdg..tty v f .. Ip, tr dole Itrg.Jarn.. tt, nllj 88 IIm..bv
but prtdy Itty grdg from IltItj 8H II.

250.281 SS IIm..bv, Itom gy, yf gr, Ibllthlren wi mnr dk Itc gre &
carb Ipkl, rr.tr gllu, w Irt, Ing-eb lng, comy mod.p Ind wi com
llle cmt, tr IP klo~ Incrly Vlry Illy &Irg Ip wlioc com Itty &Ihly
Ilml, p~dy ttomnr p por, nil, mnr thn Intbd 8H m-dk gy, frm..ft,
Vlry Itty &mm.

231-240 IS wi mnr Intbd 8H; IS IIIm..bv, offwh-v It gy, yf gr,
Ibllthl~n wi mnr dk Itc gre &Clrb IPkl, tr glau, w Irt, Ing..b
lng, comy mod.p Ind wi com llle cmt. tr IP klo~ Vlry Itty &Irg Ip
wlloc com Itty & Ihly 11m.. prtdy ttomnr p por, nI.. mnr thn
Intbd 8H II.

240-2150 88 II prey dtlc, mnr thn Intbd 8H II.

225-231 SS.I bcmg Incrly Vlry Irg In mnr pt, Incr mnr-eom Ihly
&Itty lam.. tt, nil.

220-2215 8S Illp, predy v It gy-bm gy, yf gr, Iblltharen wi mnr dk
Itc gre &carb Ipk.. tr glau, w Irt, Ing..b lng, Vlry Itty Ip occy
grdg..dy Iltlt 11m.. comy p Ind &crmbly wi mnr IP llle cmt. II
Irg Ip, ttep por, nI.. mnrthn Intbd 8H m.cfk gy, frm-aft, Vlry Itty &
mm grdgoeltlt 11m.. tr hd bm IlcIc Itrg.

210-22088 Ilm..bv bcmg fnr, fom gr, mnr c &tr vc gre, Iblltharen
grdg.J~hartn, Ibnt froleelr qtz wi com prtdy dk cht &Itc gre, rr
gllu, mod Irt, Ingold, predy dlllgg, mnr coni ctgl wi com..bnt tt
Illc cmt, mnr IP Clle cmt, tr Intltl pyr, Infr vir por: com ttep wlltr
fr por, nil, mnr thn Intbd 8H.

8lKANNI FORMATION CD 20208m MD; SU.,," 81

20208-210 IS I&p, f-vc gr, gritty..1pbly Ilthlren, .bnt clr.froe qtz
wllbnt predy dk gy-blk cht grt, p art, Ingold, dlu;g, mnr cons
ctgl wi com IP-ptChy Clle cmt, mnr qtz ovgthl, fining down to
IIm.b.low, Intr predy g por, rr Ip pyblt? Ipk.. mnr Ip dull~yel
flor, ncut.
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281.a1 ILTIT wl mnr Intbd IH & lSi ILTIT It gy-bm gy, qtzI,
comy mod Indomod wind wlille emt, Irg Ip wllhly lam.. corny
Vlry ady grdg..tty v f II Ip, tr dole Itrg.faml, tt, nlli IS IIm..bv
but predy etty grdg from Iltati IH I"

280-300 SS II prey dele wl deer Irg Iaml.

323-332 II IIm..bv, Itom gy, yf gr, Iblltheren, abnt qtzwl mnrdk
Itc gre &carb Ipk.. tr mica, rrotr glau, wIrt, Ing..b lng, II deer
!ndn,~ IIIc emt,.mnr Itr ~Ic emt, vary Itty Ip,mnr~ Irg

288-278 IS It gy, v pale brn Ip, yf gr, Iblltheren wi mnr dk Itc gl'8
& carb Ipkl, rrotr glau, WIrt, Ing..bang, eomy mod w·loe mod p
Ind wl pl'8dy Illc cm, tr IP dolc emt, eln-vlry Itty, loe Irg Ip wi
mnr Itty & Ihly laml, tt, nil.

312-323 SS IIm..bv, Itom gy, yf gr, Iblltharen, Ibnt qtzwl mnrdk
Itc gra & carb Ipkl, tr In'CI, rr·tr glau, wIrt, Ing..b ang, Indn
Iner II, com Illc emt, Vlry Itty Ip, mnr-eom Irg 'ami & ptgl, rr
earb ptg, tt, nil.

278-210 SS vIIm..bv, Itom gy, yf gr, Iblltheren, abnt qtzwl mnr
dk Ite gre & elrb Ipk.. tr mlcl, rrotr gllu, w Irt, Ing..bang,
mod-p Ind wl com tile emt, very ttty IpI mnr-eom Irg Ilms &ptgs.
rr Clrb ptg, tt, nil.

300-312 IS vIIm..bv, Itom gy, yf gr, Ibllthlren, Ibnt qtz wi mnr
dk Ite gre &elrb Ipkl, tr mica. rrotr glau, w Irt, Ing..b Ing,
pomod Ind wl com llle emt, mnr Itr clic emt, Vlry Itty Ip, mnr-eom
arg Ilml & ptg.. rr earb ptg, tt, nil.
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323-332 88 alm..bv, It-m gy, vf gr, ablltharen, Ibnt qtz wi mnr dk
Itc grw &Clrb apka, tr mlcl, rr-tr glau, wart, Ing..b ang, al deer
Indn, com aile emt. mnr atr calc cmt. vary ally Ip, mnr-eom arg
lame &ptga, rr Clrb ptg, tt, nla.

332-33888 la prey dele wilner com Irg &ally laml, deer tr-mnr
atr clleodolc cmt, tt, nla.

338.,..1 8S la prey dele wilner mnr-eom calc cmt, deerly Ind,
com Irg &ally lima aa, tt, nla.

341-35588 wi mnr Intbd 8H &8LT8T; 88 alm..bv, It-m gy, vf gr.
ablltharwn a.. Incr tr-kx: mnr carb apka &dlb, tr mica, rr-tr glau,
modep Ind wi com aile emt. mnr-loc com ap.ptchy kao~ tr ap calc
emt, Incrly Illy Ip grdg-mnr ady Iltat Iaml &atrg. Incrly arg Ip wi
com..bnt arg laml &ptgl, rr clrb ptg, predy tt, nla: mnr 8H
atrg-thn Intbd, dk gy, fnn, ab plly, predy Illy &mm,1oc Idy wilily
&Idy laml; 8LTIT v dk brn, mi, dna, V allc, qtza wi tr dk Itc grw &
carb Ipk.. tt.

355-370 IH dk gy, fnn-loc hd, comy brft, comy plly..b plly, ab bllc)
Ip, f11..b f1I, v II ally & fmy mm Ip, corny vary Illy &mm wl occl
Illy lam.. tr-mnr vf It atrg II.
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370-380 SH v alm..bv, dk gy, predy fnn-Ioc hd, brlt Ip, predy
plly..b plly, .b blky In mnr pt. f11..b"-, v al-non Itty &fmy mm In
mnr pt. eomy vary atty &mm wi occlally lamI, rr gllu, rr fah ac,
mnr yf a.. Itrg-v thn Intbd.

380-380 SH dk gy-blk, fnn, loc aft-hd, occy brft, plty..b pity, ab
blky In mnr pt, f1,..b fl., comy vary Illy &mm, carb Ip, rr fah 'c,
mnr SLTIT atrg-lam.. v qtza wi tr Itc gre &glau, w-v wind wi
abnt aile &tr-rr ap dole emt. Ioc Idy occy grdg-vf II atrg, tt.



~ 8H d'-olTI gy, frm.Y frm, brlt Ip, prtdy plty..b pity, Ib blky
In mnr pi, fIt..bfit, prtdy fnty mm, toe vary elty In mnr pi, rr arg II
glauc Ittlt lam.. tr hd dent Ilde Iaml-nocl.. rr-tr pyr,

~().44S SH a. prey dllc wi deer tr Ittlt·yf •• Itrg"'ml ai, mnr
b!k earb Ih Itrg.

~O 8H a. prey dlle wilner tr wh qtzt.ltlt.yf II Itrg-lam.
a.. rrf.hle.

405aC20 SH dk gy, frm-loe hd, corny brtt. predy plty..b pity, Ib blky
In mnr pt, fI...bfie, fnty-mod mm, tr Ioc Iity wi ocel Itty Iaml, tr
flhle.

401...05 SH dk gy, mnr bile, frm, ptty..b pity, flky Ip, fI.. predy fnty
mm, Clrb In mnr pt, Ylry Itty In mnr pt, rr-tr f.h Ie,

428-U5 8H dk gy, frm-loc hd, Ib blky..b pity, .b fit Ip, corny Ylry
Ilty & mm grdgolTlnr arg Ittlt lam., em & fmy mm In pi, tr eln wh
qta .ttlt.yfII Itrg-laml, tr m-dk bm llle Ittlt Iam.-etrg,

420...28 88 I' prey dllc bcmg Incrly Iity In mnr pI.

310..01 SH dk gy, frm, plty..b pity, brft Ipl fl., predy fmy mm, loe
Itty In mnr pt, Iner tr flh Ie, 1reltlt lime IL
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505-G10 SLTST Inferred lithology from abv, .pl"'"" cmt.

4580477 SH dk gy, frm, brlt Ip, predy .b ptty.plty, mnr.b blky, fit,
eomy al-loe Vlry alty & mm, am & fmy mm In mnr pt, tr off wh-It
brn qtze altat lima, tromnr mgy Irg alt.t atrg.Jama II d.ae below
Incr down, rr·tr fah .e.

47704871LTST wi mnr v thn Intbd IHj ILT.T Itom gy, v qtze wi
tromnr glau & dk Ite gre, tr-rr mica. eln In mnr pt, prtdy vary Irg wi
eom4bnt .tty Irg lam.. modomod p Ind, predy aile cmt wi tr ap
cale-dolo emt, mnr Ioc Ibnt elr calo cmt, tt, nfai 1M dk gy. fnn. ,b
blky..b pity. alty & mm wi tr acat glau, v al dolo Ip, grd...rg ,ttet.

501-605 SLTSTII prev deae wilner mnr dk Ite gre & deer tromnr
gllu, Indn & emt. aa wilner mnr loe comoebnt Itr calo..cfole cmt,
tt, nla.

510.620SLTSTwllntbd SHi SLTaT Itom gy, vqtZ8wltromnr~
10<: com glau, tromnr dk Ite gre, rr-tr mica, eln Ip, corny vary Irg wl
com .tty Irg lam. & occl etrg, tldy In mnr pt grdg4tty vf ... corny
mod.p Ind wi com ,lie emt, lnermnr-loc com4bnt Itrca~ole
cmt, tt wi tr etr p por, !Wi IH dk gy, fnn, abblky~ ,b ptty, v
.tty & mm grdg4rg ,Itet, tromnr glau.

4870&01 ILTIT v ,lmoebv. !tom gy. gy brn, v qtze la wllner
mnr-ioc eom glau, tromnr dk Ito are, rr mica, cln Ip, corny vlry Irg
wi com atty Irg lama &occlltrg, vary Ind: corny mod Ind to Joe
poW Ind, prody aile emt wi tr ap.loc mnr dole emt, deer tromnr Joe
eomoebnt etr cale emt, tt, nI.. mnr v thn Intbd 1M v dk gy. fnn·v
fnn. pt'8dy brlt, plty..bpity. fit, comy ,1,1ty & mm. Ioc v ,tty
grdgoerg ,ItIt, v rrf.h ,e.
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57lo581 SH wllntbd SLTST; SH vdk~k gy, frm-loc hd, .b blky..b
pity, .b fll Ip, prectt v.ry atty & mm grdg4rg .tt.t lp, Clrb Ip;
ILTIT II prey d,.e.

5880572 S8 wllntbd 8LT8T; 88 aa p...vdlle wllner Indn; eomy
mod Ind, Ioc peW Ind, p...dy .lIc cmt wi tr-loc mnr.p klO, predy tt,
"'a; SLT8T aL

520-528 8LTST a. p...v d.ac bemg Incrly cln In pt. Indn d.er to
p-mod, dacr tr cllc cmt. tr b.ntc ely mtx, Incrly .dy In pt grdgoSS:
v It-lt gy, vf gr, .tty, v qtZl wl mnr-Ioc com glau, tr-mnr dk Itc g...,
W 1ft, .ng..b ang, mod-p Ind wi com Illc emt &tr.p c.1e cmt, tt-p
por, rJI, mnr SH a•.

5280535 S8 wi mnr Intbd 8LTST; S81t""' gy, vf gr, corny vary Itty
grdg..lt.t Ip, v qtZl C.bllth....n) wi mnr gla", tr-mnr Itc grl, W Irt,
Ing..b lng, cln Ip, vary Irg Ip wi mnr-eorn .tty Irg lama, comy p
Ind & ermbly.frt, mod Ind Ip, predy corn llle emt. mnr.p klO, tr loc
com Itr c.lc emt, tr-mnr qtz ovgtha, predy tt, mnr p.occy fr por,
"'.; ILTITI••

540-550 IS II p...v d••e, Incrly Itty Ip grdg..ltet, Incrly Irg Ip wi
com Itty Irg lam.. p Ind la Ip, mod-mod W Ind Ip wi predy .11e
emt. predy tt, mnr Itr pool.cy fr port rJ.. mnr v thn IH Intbd.-etrg.

55O.a80 SLTST m-dk gy, qtZl wi mnr gl.", predy arg grdg-v.tty
.h Ip, ady In pt wi mnr .tty vf II lama & Itrg, p.mod 1M wI.11e
emt. tt, rJ..

5~SS wllntbd ILTST; IS II, ILTIT II p...v dnc bcmg
Incrty vary 'ra wl com..bnt Ira lam.. mod-p 100 wi emta ai, tt,"'..

aeo.aee SLTST aa p...v d••e bcmg Incrly eln & ady Ip grdg..1ty
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581-884 II wllntbd SLTITi S8 Y11m-prey dtle, It-m gy, yf gr,
eomy Ylry Itty grdg..ftlt Ip, YqtZl (Ibllthlren) wi mnr%e eom
glau, tr-mnr fte gre, wsrt, ang..b.ng, eln- Yary arg Ip wi
ftlnr-eom etty Irg lam., eomy mod-mod wind wi predy .lIe emt,
mnr IIr ellcodole em" predy tt, "'Ii ILTIT II prev dtle, ILT8T
m-dk gy, qtZl wi mnr gllu, predy srg«cy eln grdg-Y etty Ih Ipl
Idy In pt wi mnr Itty vf .1 IIml & IIrg, p-mod Ind willie emt, tt,
nil.

5M~0I1Hwi mnr Intbel ILTITi IH dk gy-blk, frm-hd, brlt Ip, Ib
blky..b ptty, fit Ip, comy Iletty & mm, YItty Ip grdg..rg Iltlt laml
AIIrg, carb Ip, tr glau, ILTIT II pfltV d.le.

1OI-I111Lm II prey dnc, m-dk gy, qtZI wi mnr glau, pI~
argo(/CCY eln grdgo¥ .tty Ih Ip, Idy In pt wi mnr etty vf II Iaml &
IIrg, p-mod Ind wlelle em" It, nil, mnr thn Intbel 8H aa.

11e.t25IH II prey d..c, dk gy-blk, frm-hd, brlt Ip, eb blky..b
ptty, f111p, comy .Ietty & mm, Y Itty Ip grdg..rg .ftlllami & IIrg,
carb Ip, tr glau, mnr Intbd ILTIT .a.

e25~351HII prev d••e.

t35-M8 SH V .Im..bv, dk gy-blk, frm-hd, brlt Ip, eb blky..b ptty,
fit Ip, el etty Ip, Incrly etty & mm Ip, Incrly grdll..rg eltll Iaml &
IIrg, carb Ip, tr glau, Incr mnr Intbd arg SLTST a••



M8.e85 8H wllntbd 8LT8T: 8H dk gy, frm-hd, brlt Ip, blky.b
blky, occy Ib pity, filin mnr PI. predy Iity &mm grdg..rg Iltlt Ip,
tr~nr glauj 8LTIT Ilm.prey d.le, mo<lk gy, qtzl wi mnr glau,
pred)' arg-occy eln grdg-y .Ity Ih Ip, Ioc Idy occy grdg.1ty II
IImlottrg., p-mod Ind wI.lle emt, It, nil.

eeM828LTIT wllntbd IHi 8LTIT IIm-prey dlte, pl"ldy mo<lk gy,
mnr It DY, qtzl wi mnr gllu" tr mica, predy yary arg grdg.1ty Ih
Ip, mnr arg lIm.. loc cln " Idy grdg..1ty IIlImt-etrg.. predy
mod~od wind wl com llle emt, mnr Icc com Itr calco<lolc emt, It,
nlli IH .1 prev dnc grdg from ILTIT.

882""7 8H wi mnr Intbel 8LTlTi 8H dk DY-blk, frm-hd, pmy Ib
blky-blky, mnr Ib pity, .b n.ln mnr pi, carb Ip, predy yary .Ity &
mm grdg..rg Iltlt Ip, com city 11m.. tr gil", tr y f II 11mIi 8LT8T

•••

""-7~ 8LTIT .Im-prey dne, pmy mo<lk DY, mnr It DY, qtD wi
tr~nr gla", predy vary arg grdg.1ty .h Ip, mnr arg lam.. cln In
mnr pi, mod-p Ind wl com .11e emt, mnr Itr calco<lolc emt, tt, nil,
mnr dk bm hd dnt y dole .ltlt Itra. mnr thn Intbd .h a•.I ~

"--h" ;~:j;ti;'t~~\-~~:;r._-:t~·~V;:,v~~:~~::'?:>~:-n;',,--:~J~~~~:-;~:l~~~~f-~~f~~~~~~.\~'lf~;;~::}~f~(;:-t~~r:'·~E~t't:';:>fr~ ~:~:':'-,','~-_._ ;;;:~~,'J;-;?_;

fie Ip, II Illy ,Ip, Incrlt Ilty "mm ",Inc.., a,q4lletletllml &
ttrg, carb Ip, tr gil", Incr mnr Intbd arg ILm ...
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783-775 SH wllntbd SlTIT; SH II P,.v dllC, dk gy-blk, fnn-hd,
,b blky..b pity, ,b flt.fiI Ip. carb In mnr pt, predy .1ty-v.1ty & mm
Incrly grdg..rg .1tIt Ip. com .Ity Iaml, tr-loc mnr glau; IlTIT.,
P,.v dllC grdS! from IH Ip. tr vf.. 1Im1 wI,nc &dole cmt.

758-783 SH .1 P,.v dlle wi tr vf •• Iaml willie & dole emt.

7..3-758 SH wi mnr Intbd SlTIT; IH dk gy-blk, frm-hd. ,b blky..b
pity, Ib fII.fIt Ip, C:lrb In mnr pt, predy IIty-V ,Ity & mm grdg..rg
,hit Ip, com Iity laml, tr-loc mnr glau; alTaTII P,.v d.lc grdg
fromaH Ip.

711-7"3 8H w1lntbd SlTST; SH II P,.v dtle bemg Incrly Iity &
Inerly corny grdg..rg ,h,tj SlTSTlIm-p,.v d.lc, p,.dy dk gy,
qta wi tr-mnr glau, p,.dy Vlry Irg grdg..1ty ,h Ip, cln In mnr pt
wi mnr Irg Iaml, mod-mod w Inci wi corn .11e emt. mnr ,tr
eale-dolc emt, tt, "'I, rr-tr dk bm hd dn. Ydole ,hit Itrg.

704-711 SH wi mnr Intbd SlTST, SH dk gy-blk, frm-hd, ,b blky..b
pity, ,b ",.fI, Ip, earb In mnr PI. predy alty-v ,Ity & mm grdg..rg
,hit Ip, corn ,Ity lam" ~r-loe mnr glauj 8lT8T a. p"v d.,e wlo v
dole ,trgl.
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ebbllcy..b·plty. U~ lit. certt In mnr pt, .naY..,;,y.it; • mm
Inc'" grdg..rg altat II'. com ally lam.. troloc mnr gleU; 8LTIT aa
pray dnc grdg from IH Ip, tr yf.. lama wi aile "dolo emt.

115-185 SLTIT wi mnr Intbd SHi SLTIT alm..bv, predy dk IIY,
qtza WI mnr gllu, prady ara wi com erg lima. etrg, occy cln &
ady grdg..1ly ee lama, comy mod-mod wind, p Ind Ip, aile" mnr
atr dole-eale emt, tt, nlai SH al.

18S-115SH wi mnr Intbd 8LTITi SH dk gy-blk, frm-hd, brlt Ip, eb
plly..b blky, fie Ip, eorny alally "Incrly earb Ip, Vlry elly "mm Ip
grdg..rg altat, tr glau; 8LTST dk-lt gy, v qtze wi mnr glau, corny
vary ara, cln" ady Ip grdg-mnr ally aa, p-mod Ind wi aile " dole
emt, tt. nI..

115-110 8H v elm..bv, dk gy-blk, frmohd, brlt Ip, ab plly..b blky,
fl8 II'. corny carb, corny vary ally " mm, grde..rg altat In mnr pt, tr
glau, decr mnr v thn Intbd altat aL

810.825 8H elm-prev d.ac, dk gy-blk, frmohd, brlt Ip, ab plty..b
blky, fie Ip, eorny carb, corny Vlry ally & mm, grda..rg eltat In mnr
pt, tr glau, tr dk bm hd dna aid atrg-nod.

825-835 SH dk gy-blk, frm-hd, brtt Ip, eb plly..b blky, fl81p, corny
carbo corny Vlry ally & mm, Incrty grdg..rg altat Ip, tr gleu, tr m gy
hd yf .. lam.. rr-tr diem " fram pyr.
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825.135 SH dk gy-blle, fnn-hd, br/t Ip, ,b plty..b blky, fI, Ip, comy
carb, comy vary Iity &mm, Incrly grdg..rg l/tlt Ipl tr glau, tr m 9Y
hd yf II Ilml, rr-tr dllm & fram pyr•

835-847 SH al wl rr-tr hd dnl dk brn gy v Iity dolltrg, rr lid
IIm-nod.

147"'55 IH p,.dy dk DY, mnr bile, frm-ltd, comy brlt, plty..b pity,
fie, mnr Ib blky, comy 1m & fnty mm, Vlry Itty aalp.

855-815 No lamplel caught.

815-881 SH v IIm-p,.V dllc, predy dk gy, mnr blk, fnn-ltd, comy
brtt. plty..b pity, fI.. mnr ab blky, corny 1m & fmy mm, Incrly Vlry
Itty grdg..rg &occy cln Iltlt Ip, tr glau, mnr vthn Intbd 88; It~
gy, yf gr, qtZl, hd, dnl, mod-w Ind wlille & dole cmt, tt.

SCATTER FORMATION. 881m MD; -338.8m SS

881-888 IS It~ DY. occy bm DY, vf gr, qtZI wi mnr-eom-loc abnt
glau, mnr dk Ite g.... wIrt, ang..bang, Vlry Iity grdg-edy ,ItIt Ip,
comy cln-vary arg Ip wi tr~nr arg lam.. occl glluc lam, comy
mod Ind, Ioc pow Ind, com Itr cale-dole cmt. mnr-eom elr ,lie emt,
tt4tr p por, nil; mnr Intbd IH fnn-loc 1ft, Ib ptty, ,b fit, ,lltty &_ ~ ,...

.,



832.040 SS It gy, vf gr, qtzI wi mnr glau, mnr dk Ite gra, WIrt,
Ing..b lng, predy eln, Ioc l!-mod Irg wi mnr Irg lam.. predy mod
Ind, predy Ille emt. mnr Itr cale emt. predy tt, nil.

883-187 8S tlm.prev due, It.." gy, vf gr, eomy vir tltV ardg..dy
Iltlt Ip, qtZl wi mnr alau, mnr dk Ite a,.. WIrt, lng, corny
eln-vlry Irg wi mnr Irg Ilml, mnr Iity Iaml, corny mod-loc p Ind
willie emt, prady tt. nil.

887-8ot as IIm.prev due bemg dacrly _Ity, predy eln, mnr Irg
Iaml, mod.p Ind wi com tile emt &tr Itr dole-elle cmt. rr-tr Intltl
pyr, tt wi etr p poT, nil.

MO-855 ss It.." aY, vf gr, qtz8 I" WIrt, Ing..b lng, corny mod·v
aity ardg..dy altlt Ip, corny vary Irg wi mnr-loc com ..rg lam..
mod-p Ind willie & mnr cale emt, tt, nil.

808-82818 It GY, vf ar, qta wi mnralau, mnrdk Ite ara, Wlrt,
Ing..b lng, predy eln & Vlry IIty, Ioc t!-mod Irg wi mnr Irg Iaml,
predy mod Ind, Ioc WoP Ind, predy aile emt. tr dole-eale cmt. Incr
tr-loc mnr Intetl pyr, tt-etr p por, nil.

888-88388 tlm.prev dtle wi decr mnr teat gllu & Iner mnr dk Ite
gra, tr mlel, Vlry Indn II wi corn etr tile &eale-dole emt, predy tt
wi mnr Itr p por, nI.. mnr v thn Intbd Ih la.

828-832 S81t.." aY, GY brn, vf gr, qua wi mnr glau, mnr dk Ite are,
WIrt, Ing..b lng, predy eln & Vlry IItt wi mnr IItV lam.. Incrty
Irg In mnr pt wi mnr Irg lam.. p-mod Ind wllbnt cale cmt. tt wi
mnr Itr p por, nI.. tr dk bm dnt erpxllt Iaml-etrg.

ICAn'ERFORMAl1ON••1m MD;4Sl.trn 88

881..88 aa It.." GY, occy bm GY, vf ar, qta wi mnr-eom-loc Ibnt
aleu, mnr dk Ite a'" WIrt, Ing..b lng, Vlry Iity ardg..dy Iltlt Ip,
comy eln·yary Irg lp wi tr.."nr Irg lam.. oeel aleuc lam, corny
mod Ind, Ioe p.w Ind, com etr cale-dole emt. mnr-com atr Ille emt,
tt-etr p por, nllj mnr Intbd aH fnn-loc 1ft. tb pity, tb f1a, altlty &
mm Ip, v tltV & gllue Ip grda..ltlt Ip.

a
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1001-1015 SS wllntbd SH: SS IIm-prtV dnc,lt-m gy bm, qtaa..
bernl Incrly arg & Itty grdg-lner edy ,ttet Ip, com ,tty arg laml &
etrgl, Incr tr-mnr pyr nodI, comy p Ind, mod Ind IPt ,lie emt, Incr
mnr IP dull yel gld fIor. rroCr cut a.. prtdy n vl8 POri SH dk-v dk
gy, frm-hd, Ib blky..b ptty, prody v Illy corny grdg.rg ,ttet, II

810-815 S8 al prev dele bcmg Incrly arg Ip wilner mnr arg laml.

885-875 as It-m gy, vf gr, qtZl aa, W Irt, ang..b ang, comy mod-v
,lty grdg..dy Iltlt Ip, comy vary arg wi mnr.Joe com arg laml,
mod-p Ind wi ,lie & mnr cale emt, n vii PQr. rJ..

875-881 SS IIm-prev d.lc bcmg comy arg wilner mnr arg lame &
etrgl, Incrly grdg..dy ,ItIt Ip.

885-1001 5S Ilm..bv, predy It bm, vf gr, qtzI wi mnr-loc com
glau, tr-mnr dk Itc grt. W Irt, Ing.b lng, predy vary ,tty grdg.dy

o ,ltlt Ip, prtd cln, vary !lrg Ip wi mnr-loc com arg laml &Itrgl,
a p-mod Ind, Illc cmt, tr calc cmt, prtdy n vl8 por, mnr Itr p-v p por,

tr-mnr IP dull yel gld flor, tr-mnr v wk v thn Itmg cut, tr-mnr thn
Intbd SH.

a

881-885 sa a.ln mnr pt, prtdy It-m bm. It gy, vf gr. qtZI wi
mnr-loc com glau, tr-mnr dk Itc g.... W Irt, ang..b ang, prtdy vary
,lty grdgotdy ,ItIt Ip, prtd eln. vary arg Ip wi mnr.Joc com arg
Iaml &etrg.. p-mod Ind, frlln mnr pt, ,lie emt, tr calc cmt. prtdy

a n vII port mnr Itr p-trfr por, tr-mnr IP v dull fIor, rroCr v wk qun
cut, rr mlc frac wi fib calc fill &diem pyr. tr pyr nodi.

A 855-880 SS vIlm·prev dele bcmg decrly arg In mnr pt, decrly Itty.
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1082.1077 SH w1lntbd ILTST; SLTST Itom brn, bm gy, qtz. aa,
Idy grdg..tty Slip, cln-vary arg wi mnr-eom arg Ilm8, corny
mod-toc mod w Inc! wl811e emf, n vl8 por, tr v dull que. nor, tr v
.10 y.1 gn cut; IH dk gy, corny fnn, Ioe Ift-hd, .b blky4b ptty, brtt
Ip, 8b f11.fl. Ip, Vlry 8tty & mm Ip wi mnr-loe eom Itty lam., 81 atty
&fmymm Ip.

1(41).1082 SIlt bm, vf gr, v qtza wi deer tr-mnr $lieu, mnr dk Itc
g.... w.rt, ang..bang, pl'ldy vary atty grdg-edy Iltlt In mnr pt,
pred cln, Ioc .Iarg wi tr arg lam.. corny poIoc mod Ind willie emt,
tr Intetl pyr, pl'ldy n vII por, Infr corn Itr v p-p por, corn..bnt
UMvn It bm 0 fltn, mnroloc corn v dull flor, mnr-eom .10 wk
yet-vel gn mng eut. mnr v thn Intbd SH al dllc below.

103..1040 8S al prey dllc berng Incrty cln In mJr pt, dlerly atty
grdgomnr .It... mod-p Ind willie emt, pl'ldy n vII por, Incr mnr v
dull nor, Incr mnr 110 yel gn Itmg cut.

GARBUTT FORMAnON G 1022m MD; 0478,8 m55

1022.1038 SH w1lntbd IS; SS a. prev dlle comy grdg..ttlt. deer
tr pyr nod., por & ,hOM a, prey dllc; 8H dk gy, fnn. comy brit,
Ib pity, Ib f11, 1111ty &fmy mm Ip.

1015-1022 SS .Im-abv, Itom gy brn, brn gy. qtz. I., Vlry.tty
grdg4dy .It,t Ip, deer Vlry Irg In mnr pI, Iner tr-mnr pyr nod.,
eomy mod-Ioe p Ind, .lIe emt, tromnr eale emt, predy n vi. por,
tromnr .tr p por, tr v dull flor, n cut.

?i~1.~c;;.iL~;;::'{·?"~~:·:~1~:.{:;~~:~~;'.~~ :,~,~~~,<-, ,~-,~t~~~~~~~~r~ ;$i~'~~~t?;:ij~~~~';l~;-_~:!J~;ti~fI~!~f:~.:;0~'_~';~,'3?,;y
eY, fnn-hef. ab blky4b pity. pridj v.1ty oomy grdg....tt.t,.1
glauc Ip. . •
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1138-1154 SH dk gyoblle, fnn, corny brlt, ptty..b ptty, mnrlb blley,
fie, predy em, fnty mm Ip, tr atty wi lam.. carb Ip, rr It
gyoWh-ta"iln bent, tufflC Ip.

11:0-1130 IH II prev dlac, dk gy-mnr bile, frmoYfrm, ~y brtt,
ptty..b ptty, fIe..b fie, predy am &v fnty mm, Clrb In mJ'\J' pi, loe al
atty In mnr pi, tr Itty 11m..

1130-1138 SH dk gyoblle, comy fnn,loc hd..ft, comy plty..b ptty,
ab blky Ip, brlt Ip, prtdy fla, am &fmy mm Ip, comy al.Joe mod atty
wi mnr altat Iaml, vary carb Ip, rr-tr dk bm dna crpxlle Iam..trg, v
rr wh tufflC ~nt.

1085.1100 SH Ilm..bv, dk gy-mnr bile, fnn·v fnn, comy brit,
ptty..b ptty, fll·lb fll, prtdy 1m &v fmy mm, carb In mnr pt, loc al
atty In mnr pt, tr atty lima.

1100-1120 8H v IIm..bv, dk gy-mnr bile, fnn·v fnn, comy brlt,
ptty..b ptty, f11..b fie, prtdy 1m &v fnty mm,lncrly cub In mnr pI,
Incrly al-lac mod atty In mnr pi, tr atty lama.

1077.10., IH die gyoOCCY bile. frm-v frm, corny brlt, ab ptty..b blley,
comy ab f1a.fll, COnlY 1m &fmy mm, carb In mnr pi, Illtty Ip.
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1203-1208 SH dk gy-blk. fnnoohd,.b blky..bpity, ab flalp, comy v·
fnty mm, .1 .Ity In mnr pi, Incr tr pyr nod.. tr toe com blot, v rr
.Ilco?

1181-1203 SH .a prey due wt rr4r phoa dlb.

1182.1181 SH dk gy Ip, corny bm blk-bllc, frm, toe aft-occy heI,
plty..b pity, toe flky, f1e..Joc v ft.. corny em, .I.tty Ip, blt-pho.ln
mnr pt, tr pyr nod.. deer tr erm-wh bent.

1173.1182 SH aa prey dnc wt Incr mnr wh.cnn-occy It gy bent,
corny .1 tuffac, occy v tuffae grdg-bentc ...

GARBUTi' RADlOAcnVE MARKER {I 1154m MD; .o11.8m SS

118..1173 SH prady ..wt mnrv dk bm blk fnn-eft al blt-pho. SH,
daer tr predy It gy-wh bent, al tuffle Ip.

11M-11811H III wt Iner tr wh.ft gy-occy crm bent, prl.'dy v tuffle
wi corn blot & abnt nal fragl grdg-blntc ...

1154.1114 SH v alm..by, dk gy-blk. frm-loc hd, corny brlt. plty..b
pity, occy ab blky, fla, prady am, al-mod etty & fnty mm In mnr pt,
Incrly comy carb Ip, tr aeat elrb dab, Incr tr wh-lt gy.cnn bent,
tuffac !p.
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1240.1247 II .tm..bv, It gy, mnr Pile orng red, vf gr, v qtZ8 la, W
Irt, ang..b ang, eomy cln-loc Ilarg, eomy mod w-w Ind, Ioc mod
p Ind, com llle emit Incr mnr-loc com 1I'Il1Ct1t1e cly mtx, tr Ip dole
emit Iletty Ip, tit nI" mnr Intbd Ih al bel

1258.1211 IH v elm..b\l bcmg bm ruaty red, mnr Intbd &
Interllmd mgy .h I" Incrly ptty &fie.

1231-124088 offwh-v It SlY, vf gr, v qtzlwl mnrdk Ite are &clrb
Ipkl, rr earb dlb, W Irt, .ng..b lng, Vlry Itty occy grelg-edy Iltlt,
pred cln, Ioc Illrg, comy mod Ind, Ioc poW Ind, llle emt. mnr-loc
com blnte ely mtlC, tit nil, mnr thn Intbel IH IL

1227.1231 ILTIT m-lt gy, v qtzl wi mnr dk Ipkl, Vlry mm wi occl
mleac ptg, cln Ip, comy II-mod arg, pred mod w-mod Ind wllllc
emit Illdy Ip occy greig.... n vII por, n/" mnr Intbel Ih IL

1247.1258 IH pred red bm wi mnr Intbel-lnterlam mgy, frm-hcl,
pred brit, Ib ptty..b blky, Vlry 'bentc'lp Clbnt red ely In Wllh),
comy Ib fll.flt, vary Itty In mnr pt, tr mgy qtZ8 arg Iltlt lam..

CHINKEH 8lLTITONE 81208m fADi ""Um II
1208.1211 ILTIT It-dk gy, qta wi mnr-'oc com glau, comy Vlry
Idy, cln-loc v Irg, vir Indn: comy mod Ind, Ioc p-w Ind, Illc &
dole emit n viI par, nI..
CHINKEH SANDITONE 81211m MD; .eIUm II
1211.121188 offwh-v It gy, v f gr, vqta wi mnrlelt glau &tr Ite
gre Clblltharen..bqtaren), W Irt, Ing..b lng, cln, Itty Ip, Vlry
Ind: comy p Ind &crmbly, mod-w Ind Ip, Ille &mnr dole emit
mnr-eom qtz ovgthl, vir pori frop wi tt Itric', mnr-eom v fnt f1or,
mnr v 110 fnt V.I.tmg cut, mnr Intbel Ih.

121'.1222.5 II v .Im..bv, offwh·v Itgy, mnrv pil. brn, vf gr, v
qtZ8 wi mnr IClt gllu &tr Ite gre Clbqtaren), W Irt, Ing..b lng,
cln, II I tty Ip, decr Vlry Ind: Inerly comy p Ind &crmbly, mod Ind
Ip, aile &mnr dole emt, com-loc abnt qtz ovgthl, vir POri com fr
wi tr-mnr Itr g por, p-v p viI por Ip, com fnt VII gn fIor, tr v 110 wtc
Itmg cut.

TRIASSIC o 1222,Sm MDi .e80.3m II
1222.1227SH comy m-lt gy, rutty brn In mnr pt, Ib ptty..b blky, Y
frm-hel, comy brlt. 1m &vfmy mm Ip, Vlry Itty &mm Ip grelg..rg
l!tat.

, 1288.1278 SH wllntbd SLTSTi SH m-dkgy, frm-vfrm, Ib blky..b
ptty, mnr ptty, brlt In mnr pt, corny Ib fIe..fll, Illtty In mnr pt;
SL18T Itom gy, blky, v qtZ8 wi mnr dk .pk.. Ioc.1 mlcac. predy
cln-ellrg, lely Ip grdg-mnr Itty ... corny mod-w Ind, Ioc p lnet In
_ ........~ 04"'1,. ...... 'r f4'-m rwr tt nita,
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BELLOY FORMA110N C 1325.lm MD; -783.7m as

1321-1331 CHT predy dkom gy-bm gy, corny mO\1 hd-loc crmbly,
v.ry mod-loc v glauc, vary edy..tty grdg<hty II Ip, corn gran tex
on ctg.. vary arg grdgomnr chty glauc mdat, tr pyrzd eplce &
~"" hllrm_. mnr Inthtt vf nr VIUV nlAllt! nt7tt am IIth~ _~lra

1314.1328 aH rutty ...domar, tromnr m brn & gy, oeey mot, comy
frm, loe .ft·v frm, brlt In mnr pt, fl., eomy .m & fnty mm, loe .I.tty
& mod mm, oeel.ltlt lam. &.trg., Incrly 'bentc' Ip (v abnt red ely
In wa.h, Ioc .1 dole, rr .Ilck. at b•••.

1288.1271 SH wllntbd SLTSTi SH m-dk gy, frm-v frm, eb blky..b
pity, mnr ptty, brlt In mnr pt, comy .b f1a-fla, .I.tty In mnr pti
ILTIT Itom gy, blky, v qtza wl mnr dk .pk., 1oc.1 mle.c, predy
cln-el.rg, .dy Ip grdgomnr.1ty ", comy mod-w Ind, loe p Ind In
mnr pt, pred dolc emt, tr dIem pyr, tt, "'•.

12t5-131.. IH wl mnr Intbd ILTITi IH mgy, mnr Intbd-lnttrlamd
red .h ... eb blky..b ptty, .b f1a-fla, v frm-hd, brlt, em & 'my mm
Ip, vary .Ily & mod-loc v mm Ip occy grdg..rg ,!tit lame & etrg.,
.!-mod dole Ipi ILTIT •• pray dt.c, Itom gy, blky, v qtD wl mnr
dk .pk.. Ioc .1 mlcac, predy clIHlarg, edy Ip grdgomnr.1ly II,
corny mod-w Ind. Ioc p Ind In mnr pt, pred dole emt, tt, "'.

1211.1214 IH m.r-ruaty red, ptty..b pity, fl., frm.v frm, Ioc .ft,
occy brlt, predy .m & fmy mm, Ioc .I.tty wl oecl.tty lam.. vary
'bentc' (abnt red cly In wa.h), .1 dole Ip, tr mGY1JY bm lnttrlamd
eh.

12M-12t5IH v IIm..bv, predy mlr-nmy red, lnerly m bm-brn gy
In mnr pt, lnerly mm In mnr pt, lnerly .tty Ip wl mnr .ltlt
Iam....rg.. comy .!-mod dole, v.ry 'bente' II, mnr thn Intbd .It.t
•• wllner tr-loc mnr carb deb.
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1338-133'U CHT v pII.-dk brn, predy Vlry glauc, comy Vlry ady-\
ady grdg-v chty aa Ip, ai-v aplcullr Ip, tranalln mnr pi, tr dlam·loc
ptchy pyr, rr pyr nod, predy v tt, mnr-loc corn p.occl fr mlc
vug-vug por wi mnr pyblt &tr druay do~ nla, tr-mnr ohley
cltlclaatlc? anhyc atrga wlallcka, tr dk gy glaue atty ah, mnr dk
waaa..

1338.5-1351 18 modk gy, vfom gr, lithic Wlcka wi com..bnt
clr-vcol qtz & tr-mnr Ite gre. vary glauo wi com-loc Ibnt gllu,
com..bnt arg & alty mtlC, mod p Irt, ab Ing..b rd, dlaagglp,
pomod Ind wi tr ap dolc cmt, vary allic In mnr pt grdg-ehty aa,
grdaomnr .dy glauo altat & .h at'll, tt, nil, mnr ohley catacl.atlc?
blk & wh motoanaatom anhydcodolc atrg wlallck.. mnr Intbd cht
aa.

1388-1387 CHT ulnmnr pi, predy dk bm-bm gy, dna, comy heI,
mod-v glaUCo corny vary atty4dy, vary Drg & crmbly grdg-v chty
"Ie. II' .h In "'n' nt .1 ",,~ I" ",,,r nt. m"r Ine etWneV .bnt ovr

1380-1388 CHT almoabv, It bm, mnr It GY, predy transl..b trans~ v
heI, v dna, aknod gleuc .a. Incrly vary aplclr In mnr pI, Incrly Vlry
atty4dy In mnr pi, tr-mnr frae afe on etga wllbnt ab-tuhtd qtz
xl.. rretr aelt p mold-mlc vug por, Infr g..x loe frae por, tr sp quit
flor, n cut.

1380-1388 DOL dk gyogy brn, crpxl4l mlcx~ prtdy heI, dna, comy
atty, corny vary chty grdg-dole cht Ip, Joe vary ady, loc aknod cak
wi tromnr dole Ie at'll, tr Ioc pyre, mnr It brn.gy bm mrly Ie atrgi
1ft, chley, vary dole grdg-eale do~ al mot, alglau, atty4dy, tr
allck., tt, Infr gJoe frae por, nil.

1388-137.... as dk gy, vf", gr, mnrm g lithic Wick., com..bnt
clr-vcol qtz. comoloc abnt glau, tr Itc g abnt alty a'll mtlC, mod
art, ab ang-rd, d~lggln mnr pi, corny mod Ind, Joe pew Ind Ip,
mnr Ioc com dole cmt, tt, nI., mnr Intbel IH v dk gy, frm-v frm, ab
bley-occy ptty, comy mod-v gilUCo atty, Joe Vlry ady, corn Ioc abnt
paaty chlorltlc ptcht.

13M.5-13eo CHT dk bm-bm gy, dna, vlry heI, mod-v glauCo corny
vary dolc grdg-ehty dollp, corny vary aely grdg-v chty aa Ip, tromn
dltm.toc abnt pyr, prtdy tt, tr pmle vugomold por, nI., decr tromnr
dolc>enhye atrga a..

13e1-13~.e88 v alnt..bv bcmg prtdy vf", gr, mod 8rt, v Wop Ind,
comy vary .1I1e-ehty grdg4dy cht Ip, rr foe frag, tt, tr p mlc vug
por, nI., mnr chley catlclaatlc? '-trgl' a.. mnr Intbd cht aa, Infr
Ioc g frac por,

FANTASQUE FORMATION o137".8m MDj "318m as
137".8-1380 CHT predy v palt.Jt bm, predy trant~ v hd, v dna,
aknod glauc Ip, ,lady In mnr pi, mnr Ioc tr.v Ibnt dlem-xln pyr,
aknod dolc In mnr pi, rretr dole mlc frac..fll~ rr aplc.. oeel chty
dol at'll, tt, Infr frog Ioc frae por, mnr-eom ap v dull flor, tr v wk v
thn fnt yel dlfa cut.

._ _ _ _. __ _ _ .'. _ '!,-_,r;',e-'''~,!:>j9{;~~~r~_:~_if:;~:~~~''~7;_~/~,_,<;"~;;?e,:."j,"f,;

afl&&.&.UY I'UKMAIIUN. , ....... MU; ·~rm ..

1321-1"' CHT predy dkom gy-bm gy, corny mod heloloc crmbly,
vary modoloc v glauc. vary ady..tty grdg-ehty nip, corn gran tlX
on etga, Vlry a'll grdg-mnr chty glauo mdat, tr pyrzd aplca &
worm burrowa, mnr Intbel vf gr vary glauo qUa Irg lithic Wlckl,
mnr-loc com ahear fabrlca: vary nlylonltlzed-loc peN wi com
allch, n via por, Infr g..x loc frac por, nil.
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14SC).1.58 CHT Y.Im..bv bemg Incrly pell &loe mot, mnr m-elk
bm & SlY mot chi, Incr frac, Incr mnr-eom chalcoomlky qtz frec
helll &occlllning. (rr botry), Incr tr elr .b-euhtd qtz xl lining.,
Incrly eilic In mnr pt wi chllc-mlky qtz blebs & mota, rr cele frac
fll~ Incr rretr pyblt-blt read, Infr Incr mnr frep frec por, mnr.p dull
fIor, tr qun cut. tr yf gr etty qtD IIwi dole cmt.

1"2.1.50 CHT predy v It-lt gy wi corn dk bm pel &mot...b
tran.~ Yhd & dn., corny Vlry .plclr, tr dltm pyr, rretr .cat dol
rhombi, tr el.dy, frec Ip, Incr tr mlky-ehllc qtz frac hellI & oecl
lining., Incr tr clr IrHbhtd qtz frac ling. &fill., .1I1e In mnr pt
wi troomnr chalcoomlky bleb, &mot.. rr calc frac fll~ rr pyblt re.d,
Infr mnr loe p.fr frac por, nI•.

1.37.1..-2 CHT corny pale bm, mnr m-elk bm, corny mot, Yhd &
dna, predy traneloeb tran,~ Ylry .plclr In mnr pt. tnl edy, Ylry
frac Ip wi tr mlky-occ:y chIle qtz frac helll, mnr-eom planar frac
.fc.....1rr qtz xl lining.. Yrr pyr mle frac nil., tr.1 dole, Infr troomnr
p-fr frac por, nI•.

1311-1387 CHT II In mi1r pi. predy dk brn-bm 81, dne. comy hd,
mod-Y glauc, comy vary .tty4dy, Ylry Irg &cnnblr grdg-y chty
glluc .h In mnr pt. .1 dole In mnr pt. mnr Ioc corno¥ ~bnt pyr
grdg-pyr nod.lp, tt, nI..

1.02.5.1.10 CHT Yelm..bY, d.crly glluc, mnr-eom planlr frac
afc. on etg., mnr frac .fc. wi Chty wh dolor pyblt read, tr.b had
qtz, rretr .Clt p moldoomlc yug por, Infr mnr frog frac por, troomnr ep
dull fIor, n cut, tr.tty glluCl-Pho••h 11m.

1.10.1.11 CHTpredy YpalHTl bm, mnroffwh &dk bm, fmy mot
Ip, predy tran.~ v hd &dn.. corny Ylry .plelr, tr ICIt gla", tr phoe
.h lam, com frac etg.lnclj mnr-eom planar cln frac afce,
mnr-eom frac ~!t' wllbnt Ib-eUhed qtz xII, mnr frac afce wi wh
chllctdonle lay..... rr pyblt rn, rr Yc .bhed qtz x~ Infr com g...
frao por, mnr.p Ydull fIor, tr qUIt cut.

1430-1437 CHT a. prev dnc wi deer tr mlky qtz frae nl~ rr
.b-euhed qtz xl lining., mod·Y frac? (reduced etg••Ile), Infr tr
p-fr frac por, tr.p Ydull fIor, n cut.

142&-1430 CHT predy dk bm, Yhd & dna, non-tre",~ tr diem pyr,
rr IPIca, tr Yfnt wonn bumnw?, mnr-eom planar frac afca, Incr
mnr mlky-occy chllcedonle qtz frac lining. & hellI, Incr troomnr
.b-euhed qtz xl lining.. mnr It bm chky .tty4dy .1 dole
CltlClaatlc? ellc ttrgl, Infr mnr frogloc frac por, tr.p Ydull fIor,
ncut.

""Hotel After InIlIII au Ihow 0 ,., 'nt, maxtmum rttelInp .. In.-.ctor
au IIIInIIOn In pi lampIng CInItttr. A prHIUIIon WIt~ to liteyttem. ,mm.

1.11.1.2& CHT prtely m-elk bm-gybm, mnr It bm, tranallp, predy
Yhd &dna, .I'lrg' &,".Ind Ip, tr gllu, tr .plca, rroCr dole Ipk..
frac Ip, troomnr mlky-ehllcedonle qtz hilled & lined frace wi ptchy
pyr, rroCr .b-euhld qtz xl lining.. tr dl8m pyr,lnfr tr Ioc p-fr frec
por, troomnr Ydull fIor, tr qUIt cut.

1387.1.02.& CHT Itoom brn, fmy mot Ip, corny tranl~ v hd &dn.,
comy .Ioomod glau, tr .dy, rretr .plc., troomnr dk SlY .tty glluc .h
Ilm..trg, 1roomnr frac .fc wi com..bnt pyr, rr mlc frac wi pyr fll~

Infr loc troomnr frog frac por, nI•.
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1488-1478 8LT8T predy dk brn, mnr It-m brn, ab bllcy. qtze, aknod
Irg, Ydolc-toc Ylry cllc grdg-y atty doloatone Ip, occl dol rhombi
yary Ind: corny mod-Y hd & brlt. mnr-eom p Ind & crmbly. tr It bm
chky al.tty marl.trg, n yle port com Ydull fIor. mnr Y.10 YwIc
etmg & blma cut.

1470.1478 8LT8T la preY dtlc wilner mnr Ythn Intbd MRLj It
brn, chlcy-ermbly••knod atty. fmy Iamd Ip, nvie por, decr
mnr-eom v dull flor. deer tr-mnr cut IL

1478-1488 8LT8T dk-m bl'lM)CCY bm GY. qtze, deer eknod dole,
toe aknod chty••knod arg. tr arg pta.. tr .11dy. Incrty Ind Ip. toe
Ywind, Infr com allc cmt, n vie port com v dull que. fIor. tr quea
cut, tr mrty atrg.

15Oe-1510 88 w1lntbd 8LT8Tj 88 comy It-m brn, vi gr, Vlry .tty
grdg..dy .ltat Ip, qtD (wi rexl Io? g,..~ rr-tr Itc are, v IT glau,
predy cln-elarg, Incr tr-mnr foa frag.. corny p Ind & crmbly wi
abnt calc cmt, mod-mod wind Ip wi mnr cale +allc cmt, predy n
via port tr p por, mnr ptchy dd 0 atn, mnr .p-ptchy dull fIor, tr
qUft cutj 8LT8T a.. mnr chky Ia IL

KINDLE FORMAnON 01484m Mej -921.9:n 55
1414-1488 8LT8T It brn, qtD, mod frm-ermbly, ady Ip occy
grdg..tty ". allrg. Ydolc occy grdg..tty doloetoM, occl dol
rhombi n Yia port .vn dull f1or. mnr YwIc Yelo blmg cut.

1451'-1484 CHTwllntbd CGLj CHhlm..bv berng lnerty vcol: It-m
av pell-mot. dk gy bm-brn, comy .b traM~v hd & dM, Incrly
frac. Vlry elllc Ip wi mnr-eom mllcy-ehalc bltbe-mot. &frac fllle,
loc .I-mod ady In mnr pt, Incr tr-mnr xln qtz frac &vug? lining..
tr diem pyr. rr pyblt r.-d. Infr mnr.Joc com frog frac port mnr ep
dull flor. tr v wIc quea cut j CGL monomlct cht pble ..m. a.
bedded cht. tr dk gy bm Irg .tty..dy mtx wi dole cmt, tr-mnr
ard..bIn; efc on cht frag., Infr p? Intgran por.

1481-1480 8LT8T wi mnr Intbd L8j 8LTIT a. preY de.c bcmg toe
v dolc-cale grdg..tty calc do~ por &.hoM IIj L8 v dk brn,
crp.mlcx~ frm-hd. dn•• v arg, corny .tty. Vlry dolc grdg-eltc dollp,
al chty Ip. n via port corn..bnt v dull fIor. mnr-eorn .10 y.1 wh
etmgcut.

1410-1487.4 8LT8T dk bm-v dk bm GY. qtze, al-loc mod arg. predy
mod-Y calc-dolc grdg-v atty dollp. comy mod Ind, predy calc-dolc
cmt, mnr Ioc com .11c cmt, nvia port decr.hoM a••

. '.;.'~: -~ .." .. ,- -:::~'::;r "". ,,~~:~:\'~~. *'·~t;~_ ?_";~::~ l,;-:·:->j":~~-:~;'~~:-~"'i~·;··,~:;':,~~_}~l y;: R~~;,;,:-~\:i~,~rf;o.;::},:t:~~,~"i~~.:.'-;-·;)-'.~J;;i.:':

1

1dO-1411 eHTYIlrn-Ibv bema Incrtr pda toe mot. annr m-dk
bm a gy mot cht, Incr'rae, Incrmnr-eom chalc>mlky qtz frae
heala & occlllninga (rr botry), Incr tr clr ab4uhed qtz xl lining..
Inerty amc In mnr pt wi chllc-mllcy qtz blebe amot.. rr calc frac
fll~ Incr rr-tr pyblt-blt rnd, Infr Incrmnr fr-p frac por, mnr.p dull
fIor. tr qutl cut. tr vi gr _tty qta •• wi dole cmt

1810-151818 off wh-It av, yf gt, vary atty lp occy ardg..1tet, v qtD
(qtzIl,.n~wi tr Itc gra & rr glau, v w.11, ~ng4b ang, predy vein,
occy .Iarg, p-mod lnet wlelle & dole cmt, rr-tr Intetl pyr, n vie por,

a tr-mnr .p dd 0 atn, mnr ap duO fIor. tr qun cut; tr-mnr Intbd 8H.- ~._ .

MATT80N FORMAnON 81487.4m MDj ",",2m 88

1487.4-1501 8LT8T wllntbd 88j 8LT8T It brn, v qtD 'wi tr :to gre,
rr"tr ""u, vary Idy Ip, cln..llrg, p 100 & crmbly wI.ont calc-dolc

Q :':.;!. r: ')" ;'-l1e, OCcy Y.rg grda-ealc gy .h lam.. nvie por; 88 v
0,· palt-ll1 bru, vi gr, Ylry atty grdg from altat abv Ip, qu., wlla? gre,

a w.11, ang..b lng, predy cln-elarg, tr foe frag.. p.mot' Ind wi
.bnt calc cmt, mnr dull flor, mnr .10 v thn It yel gn .trr,g-dlfa cut,
mnr wh eft chky I••trg.

• o. .,.. .~.~.~.:...::~: , ..
• .f .... '.~.':'.............. : :
....... ·' ....... ·1 •• '

• :: II :: .. :: •• : 'rrrr
: •• :: to :: ";:'. -t-,,~,-:·....,......... :::

• •• 'f ••... ~, ....
••••• f •

:::::::
t~tf~t1.......
""fl'
tNi-l'H
""'"
i~·t1·~H, ..... ,
•• "1"
1~41':'U
:::111:.......
""'",.",".-..-.."11"·".""i+H+H
l.LU1U' .. ".,., .....
•••••• t

~~~1·:-~i
:::::::
i i : :: : t ::: •• :::: ::.::: :::
~tt1..tt1· . II ~It .. II tf' '1'++'
I ••••• ' ,. I

1tf1·tf1· .::.f ::A :: .. : '·-1'1'
!+H+H ~ .. :: .. ::.. ,'1'+
i.:.tJ':'iJ . t, •• t. II II •• ' i l J :
:::r::: ...A·· .. •• .. • -,',','-:-
I-l-l-~~-::.0:: ..::--: :' . I.......... ...c. :: : :

• tf ••••••• I.. .:=;C: -rr:-:· .t o. _ ., ..
•• o. •• • ••••••• _

• ••••••• I , •.. .:=;C: J.:'J.J.
•••, •• 1'1 I

o' to ., • , I t I

••••••• ' ••••• I' t •

' •• •• •• ~II··. ·:-:"1·1·
t+;~ffil..· ... :: •. ::-.::- ; , . :., ..... , , , .

: II ::., :: u::..i.•.~.~.
·::::z;;c::.< : : : :
• •• "., •• ,.,.Jt. ·!·~-i·~·

, ••••••• t I....,.' .. ,... ' ......;.~.
• .. II ••::z:=' : : : :

., ., •••• , • I, .. .. ., ....."'....." .... , .. , .
- •• "'1 I

~~~=:Z:::' .. • • , , ,
•.•• I' •• I' ,...... ""

.:: ":: II ::.... : .:.~.~.+
::::::: ·"~""II'" :: ::

lII1ItI :..:.::.':.:; :..::: :r1:TI..
::::::: .. ,:-> :...:1'rr1'::r ..: .:e :,...: ..
1"I"t _" .

l : : : ::: '.: -: ..:- -: ' :
!rrrnr ". :'.': ,", :.. I1-:·;:"::: ....:.:.:..:.:. ·r e !.:.:..
~+H+H '.':::.:~: ·t·~·i·+a
;~... ~.~.~ :. ~ :. : . ' .: .•.f.~.~.
::::::: .... ,;..... :..:.:- :: : :

itllilJ >,;?:;i: :' '.;.~
1rrrrn ':' :": :a:. , ..1'1'!Trrrn ':c:r:' .~.,.~.~.
~-i-i-!+io~.• : • :- :- ~: :: : :

. ",,,,~ ,\'·'\~f~'· ~. ,.~t ,~, ""
~.,l".--\;' -·~·1·~~r·T­
..... :!;:......... . -

;'1 1:::: :::::.::::: ::::
tt •••••••••••••

~+H+H 'ttA .....:.~.~.+
""'" .1'•••• t 1 •

i~H':-~1 ~-;.~.~.
•••• • , • t

i+H .. . .. ·t·;·~·~·
:::: ~ ::::'N.· • •• ·t·,·'!..:·::::::: ~:: ::::
::::::: t ••

'~H'" 1· ~.~..:...:.
:::: ....
:.:.~:.:.~: A 11 .... " .. ~ ..
:~.U Jt ..

,::""'1 •••.• ::::
:~ tI.U. d ''tOe.• ~.;.~•.;.
::::::: ~ :;::
,t .......... ::::

.U.~'''O·. ' .. ,
~~"' '!'!'1';'"' , ...
........ Yo. '!'!'1';'....~ , ...

!t!1'~!1' • .:--.t. ·t·l·i·~·

•.~.~.~i~ ...'X' q'Att,:· .j .•. ~.~.
, ••••• , •••••••••••••• •• I

""." :,••••,::,.::. "' I

, • • • • • • .. .i... ... :::

~+H·H~· ::::::::: ::::: '~';'
:.:.tJ.!.~l ~... :: .. :: .•:.:.~•.:.
.'Ilt., ., " I. , •• , •
l.!.~l.~~l .: II :: ., :: II :: •• t.:.~.~.
HIi Hi· :: ~:: .. ::--: ' : : :.-..- _ -
Hi::H .:: .. :: .. :: .. : :::

..

s..
,..

o
;;..

.......~..~!... I r t~·;r···
.L_ .. . . .

, : =

,..

.
~.....+ ~ :
j••••Umy·O1 1m·I·····
: InC: '"UI: 4U :................~.....: .....:.....:.....

·····!·····1······r·····r·····t·····. .~:-,=.S~l:--l:-:Dent~~:1bo20~:~ ~
••••,•• ~.-'•••••.;...... .~••••• ~•••-YIt••• ~ ••••• ~•••••

~
'~.... :.:,: ,'. .....: .,. :·····1·····T·····r·····r·····....1.. • ..._.....•...........

l....Not. ROP .cali ....
-!-~~~!I!i : cha e : : ,

: .: ......!....t1 "';!I"- l.Mli.........." .;. ,.. ~===F-;-MJ: .: : . : ~...., ,.'! .,. , .
: ,: DIM: 1021 :

....!...)"!..'VII: C.·t·....!..··· ,
--i-!'L.,j.'--+-'-+'---i-'-+' ~-+--f I..



...

I...

Holt: lamplllhm lIS0·1S1Sm .... urnprtttntlllvt tpot I""ph,".

1571-1570 8H wi mnr Intbd SSi SH II prey dllc bemg Incrty
ally4dy IPo Incr tr ptchy-dllm pyr, mnr Irg IItIt..1 Iaml-etrg'j SS
II IPo prtdy molt bm, yf gr, tr f g.... Itty grdg-edy Iltlt IPo v qtza wi
tr dk Ite g.... WIn. Ing..b lng, .1 Irg,~WInd, com..bnt
dolc-ealc cmt, tr Ioc com pyr, n vII por, nI.. tr ''''''' 1M qtz a bl cht
a.... Infr mnr Itrlcy ft? por.

1583-1071 S8 wllntbd SHi SS bf-tt bm, yf gr, Vlry Itty, qtzaren wi
Incr tr dk Itc gre, w111, Ing..b lng, pred)' cln, tr Irg ptgl, wind
wi v Ibnt cllc emt~tx loey grdg-vlry Id)' tt •• mnr C .Plrry rexl
fOI fl'lg/illocheml, mnr Joe com qtz ovgthl, tr Intltl pyr, prldy n
vii por, tr p-rrly fr por, mnr IP )'11 f1or, tr v wk 110 thn Itma cuti
SH dk gy-blk, fnn-hd, Ib ptty..b blky, comy Ib fII, 'knod Itty &
mm, com)' vary elrb-pholc, tr-loc mnr pyr, tr \oc com pyrzd wm
bur, II~od dolc-ellc, rr oet•

15S3-1MO.5 SS wllntbd SHi SS wheY It SlY. yf gr, com)' Vlry Itty,
qtzlren II wi Incr tr dk Ite gl'l, eln, mod-p Ind wllbnt elle-dolc
emt, n vII por, com pili YII fIor, tr vwk qUIa euti SH dk SlY, Ib
blky..b ptty, vfnn-hd, fmy mm Ip, v dole wi occl v Irg dolltrgi
mnr v dk SlY bm Irg tt dole Iltlt Itrg.

151CM515II offwh-lt ar, vf gr, vary Illy Ip occy grdg..ltlt, v qtzt
(qtzll'ln), wi tr Ite gl'l a rr glau, vwIrt, Ing..b lng, pl'ldy Vcln,
occy II Irg, p~od Ind wi lite a dote cmt, rr·tr Int,tl pyr, n vi, por,
tr"""nr IP dd 0 Itn, mnr Ip dull fIor. tr quel cuti tr~nr Intbd SH
IIdllebtlow.

1511-1523 SS wi mnr Intbd SHi II ,Im-prev dnc bemg pr.d)'
wh-v It g)', com)' P Ind a ennbly wi eom..bnt dolc-eate cmt,
mod"""od wind Ip wlloc com Itr-plchy llle +mnr IP dole cmt, n
vii por, mnr-eom Ip-ptehy dull fIor, tr"""nr 110 v wk Itmg-dlfl cuti
SH mgn g)', fnn-hd, Ib blky-oecy Ib ptty, pred)' non..IIy, com)'
Iknod dolc, Ioe Illtty-rrly Id)', tr dllm pyr, rr-tr pyr nod.

1505-1583 SH wi mnr Intbd SSi SH I' prey d.lewl rr-trfo"rag,
rr ptchy pyr, \oc v dolc-eale grdg-v Irg Illtrgi 8S offwh-lt
g)'-occy It bm, vf gr, Illy grdgold)' Iltlt Ip, qtDren I" w Irt,
Ing..b lng, predy eln-loc II Irg, tr Irg ptg.. occllh r.u. ellt, rr-tr
fOI frag, w Ind wi v Ibnt calc cmt, \oc com qtz ovgtha, tr Intltl
pyr, pred)' n vii por, tr p-rrIy fr por, mnr ptehy pili yll f1or, tr vwIc
qUllcut.

1528-1533 SS Illp, com SS"2 pall bm, yf gr, Illtty Ip, qtzaren
wi tr Ite gl'l & rr glau, v W Irt, Ing..b lng, v cln, prld)' p Ind &
ennbly-frl, com Clle.cfOIe emt, com qtz ovgthl, vir com fr-etr g
por, p por Ip, Ivn It bm 0 Itn, Ivn pall yll fIor, com vthn wk yll
Itmg-dlfl cut, mnr Intbd IH a tr wh ehky II Itrg.

1523-1528 SS wi mnr Intbd DOL, LS a SHi SS II prey dllC, pred)'
n vii por, tr p por, Ivn v pIli flor, tr v wk quel cuti DOL bf brn-tt
gy, crp-mlcx~ predy hd a brtt. com)' Vlry cllc \oc grdg-dolc la,
Iknod chty In mnr pI, tt, nlli LS dk""" bm, llIy..dy, Irg Ip, Vlry
dole grdg-ellc dol, tt, nlli SH dk SIY-bm gy, Ib ptty..b blky, Ib f1I,
fnn-v fnn, II~od dolc.

1M7-1H5 SH dk SlY, v fnn-hd,.b blky..b plly,lb fit Ip, predy II
.1Iy amm, Ioc II .dy, mody dole, vthn Intbdd II: offwh-lt SlY, vf
gr, .tty grda..ltlt, qtzaren, tr dk Ite gl'l, rr glau, tr Ih rfp-up cllt..
pred)' eln-loc Vlry Irg, mnr Irg pta.. w-v w lnet wllbnt clle emt,
tr \oc com dllm pyr, n vII por, nil.

1MO.I-1M5II v 11m preY dlle bemg Incrly Itty grdg..ltlt Ip, pol
a lhoWlI" mnr Intbd Sh II.
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11ft-1M2 IH wl mnr Intbd IIj IH aa pray deae:. n wonn
burrowai II al preY dele Incrly grdg..ltat, Incr mnr-loc Ibnt
Intltl pyr, n via por, nil.

11582.11580 IH wl mnr Intbd IIi SH vdk gy-blk, plty..b pity, mnr
ab blky, eomy f11..b f11, v fnn, comy alalty & mm, Ioe v alty..dy II
mnr pi, Vlry phole-earb, tramnr dlam.fram pyr, trfol frag. al dole,
tr m gn gy pity mm elylt Itrg wl tr pyrzd wm bur; IS m-dk bm, yf
gr, tr f gra, Ilty grdg..ltlt Ip, vqtzll" eomy alarg wl mnr Irg
ptgl. tr Joe v arg, rr-tr foa dlb, oeelah r.u. ellt, v w Ind wlabnt
cale-dole emt, mnr Joe com..bnt Intltl pyre n via por, n flor. tr v
wk alo thn atmg eut.

1158().1l58l5 IH al pray d.le wl d.er rr-tr gn gy elylt aa. rr aide
nod..trg, mnr thn Intbd IS II, tr fam Ia. qtz & rr bl-dk gy eht gra.

11581-1100 IH wl mnr Intbd 8Si 8H la pray dncwltrf.rr ,trg.
at-mod dole, tr pyr nodi II aa pray d.ae Ip, 1112 off wh·v pal.
bm, yf gr, alatty, quaran wl tr dk Ite grit wart. Ing..b lng, wind
wl com cale-dole & ,lie emt, rr-tr Intltl pyr, mnr paltr fr por, tt Ip,
tr vf Intltl bit, mnr-eom pall vel gn fIor, mnr thn ,10 wk V.I,tmg &
dlf, eut.

1100-11015 8H wl mnr Intbd IIi IH mixed, prldy .a bemg Incrly
bile, bit Ip, Incrtramnroxzd f.rr lIm-ltrg, mnrlHI2 mgn gy, v
frm, brlt IPo ,b pity, prady am, tr Joe Idy, Ib WlC'/ Ip grdg-elylt, rr·t'
diem pyr, non dofci 11121' pray daac.

1101-1114 II wllntbd IHj II ,Im..bv, offwh-v pall bm, vf gr, ,I
,tty, qUlran wltrdk Ite grit YWlrt.lng..b lng, rr-trfo, frag, rr
,h r.u. cllt, WInd wl,11e & dole emt. mnr qtz oygthe, tr Intltl pyr,
p..-dy tt4% por, mnr Itr~ por, tr Joe com ,p bit, eom pall vel
fIor, mnr thn ,10 wk Itmg & dlfe cutj IH mgn gy, m-dk gy & bm
gr, Yfnn. brlt Ip, ,b ptty, prady am, Incrly Joe Idy In mnr pi, ,b WX:
grdg-elylt, Incr tr dltm pyr, tr pyr nod, non dole.

11114.112111wllntbd CLY8Tj IImlx,d, aalp, comy 88##2
dlHgg, vf-uf gr, tr 1m gra, qua...n, froaamnr elr qtz wl tramnr dk
gynbl ,ht gl'i, mod WIrt, ,b ;r.;-rd. llfor iI p~r, r.~ mnr SS ##3 It gy
an, vf gr, ,tty grdg-edy ,ItIt IPo com..bnt gn ely mtx. ocel elylt r.t
cllt, mod Ind, tr Ip dole emt, Joe v pyre, tt, nI.. Intbd CLY8T grdg
from 8H I"

11121-18215 II wl mnr Intbd eLY8Tj 88 dlaagg, prady uf-lvl gr,
mnr 1m &tr urn g,., qua...n, frol-elr qtz wl tr Ite & eht grit mod w
art. ,b Ing-rd, vein, rr-tr Intltl pyre Imr g por, rn. mnr 88 ##3 aa;
CLY8T la pray dllc, rr fOI frag.

18215.18318811 pray dtle, dl.agg, p...dy uf-lvf gr. mnr 1m & tr
urn g.... qtza...n, frol-elr qtz wl tr Ite & eht grit mod w Irt, ab
Ing-rd, vein, rratr lmatl pyr, Imr g por, nil.

1831-1838 88 wl mnr Intbd CLYSTj SS prady a. p...v dlle. mnr
Intbd sa off wh·y pall brn, vi gr, alltty, qtzlrtn wl tr dk Itc gre, v
wart, Ing..b ang, wind wlalle & dole emt, mnr qtz ovgtha, tr
Intatl pyr, predy tt-3% por, mnr Itr 4·7% pore tr .p bit, eom pale ye
fIor, mnr thn alo wk Itmg & dlf. euti CLYIT II p...v dlle.

1838-1'" 8H wllntbd SS; SH blk-bm blk, fnn-hel, ab plty..b blky,
corny ab na, bit, .tty.Joc ady, mnr arg altlt &.. Iam.....rg.. fmy
pyre, al dole-calc, mnr elyll aa; II wh-v pall brn, yf gr, al l'J1ty.
qtzaran, Wart, Ing..b ang. vein, mod-p Ind, com dole & aile rAnt,
_ ,," 1 ..M. ILhPl



pyre, II dole-ealc, mnr clyet ••j18who¥ pale bm, yf gr, II Illy,
qtza...n, W Irt. .ng..b .ng, Y cln, modop Ind. com dole &llle emt,
mnr qtz ovgth.. tt-3% por Ip. com 4-8% por, com ptchy dull-brl
INI. y.loy.1 gn f1or. mnr f••t v thn dlfl cut, mnr1112 dl••gg. f""",
clr-fro.oy.1 qtz, tr cht gl'l. mIrt, rd..b .ng. Infr g port nil. tr It brn
odyttwl<lt.

1844.1850 II mlx.dj pl'ld SS N1 •• wllncnllc cmt, Incr tr cht &
Itc gl'l. II d.cr p~r& IhOWl ••• 55 N21t gyolt brn, vf-f gr, tr m gl'l.
Ib Ilth.l'ln. clr-tro. qtz, tr"""nr bkfk gy chi, tr Ih gl'l, Ioc .I.rg,
m""" W Irt••nrJ..rd, tr fOI frag, wind, com..bnt dole cmt, pl'ld
tt"% port qy~. dull f1or, n cut: mnr aa N3 dle.gll, f""", tr"""nr c qtz
&bl cht g.... Ibllthlrln grdg qtz .1'In, mIrt. rd..b.ng, Infr g por,
nil. mnr Intbd SH .1.
1850.1880 as wi mnr Intbd SHi as wh-Y It gy. vf gr, 1IIIty, pred
qual'ln loc grdg..bllth.l'ln, clr.frol qtz, Incr tr.foe mnr bl-dk
gy-blk cht, v rr gl.u, mod w Irt. .ng..b .ng qtz wi rd cht, tr fOI
frag, rr cht & tuff pbl, w Ind wi com dole & llle emt, mod Ind Ip.
p...dy tt-3% por, mnr 5-8% por, com ptchy brl p.1e yll gn fIor, com
fait y thn y.1 dlfl & Itmg cuti SH IIm..by, blk-bm blk-dk gy, v
frm-hd, plty..b blley, brlt IP. bltopholc, comy Iltyoldy grdg..rg
Iltlt &II Ip, comy non dole..1dole.

1880.188555 y 11m Pl'ly dllC, whev It gy, yf gr, trf &rrm gre. II
IIty, qtza...n, tr bl-blk chi, v rrgl.u, mod Wlrt. Ing..b Ing qtzwl
rd chi, rr fOI frag, cln. tr II .rg, tr.rg ptg, pred wind wi com Illc
& mnr-eom dole cmt, mod lnet Ip, mnr Ioc corn qUovgthl, tr Intltl
pyr, rr IP klO, com tt-4% por, Incr mnr-eom 8-10% por, mnr ptchy
dull-brl p.11 YIIOYII gn flor, tr y wi< v thn quel cuti mnr Intbel aH

•••
1885-187085.1 pl'lV d.lc wllncr com II1c & dler mnr dole emt,
Incrty 'Noy wind. dlcr mnr p-fr por ... decr tr"""nr qUltlhoWi •••

1875.1880 85 wi COLi IS .1 PI'IV dllCi COL .1 pl'lV dllc wi rr v
dk bm 1111 IIty..dy mtxj mnr Intbd DOL bfolt gy, crpxknlex~ dnl,
heI. trill '.
1880-1880 aH mlxldi pNd dk gy-bm gy, v frm, brJt Ip. blley..b pity,
corny fie, vary Itty & mm. 1m Ip, tr Iltet..1 lam. Ioc v.ry Idy, tr
dllm-xln pyr, tr"""nr pyr nod. com..bnt planr 'rac Ifce wi tr ruot
Itn & Itrla•• tr fOI fl'lg, Ib wxy In mnr pt, predy non dole, SO% 8H
##2 m gy gn, pl'ld blley, Ib fie. 1111ty, fnty pyre, prtd non dole.
comy frac ••, rr fOI frag.

1885·1880.5 DOL wi SSi DOL It brn, It""" gy. crp-mlexln, frm-hd,
mod dnl, 1ft & II chley Ip. v.ry Idy..1ty In mnr pt, tt, com..bnt
dull"""od f1or, tr qu•• cutj SS off wh-It bm, yf-uc, tr"""nr YC g....
Ibllth.l'ln, .bnt frol-elr qtz wi com vcolltc gl'l (II-dol, chi,
vole?), m p Irt. pl'ld dll.gg, mnr p Ind & frl COni etg.. mnr-loc
com dolc cmt, mnr IP Illc emt, mnr-eom qtz ovgth, v.r pOIj com
g-fr. mnr tt·p, tr .xc, Infr pl'ld g-fr••bnt p.l. yll.yll gn flor, mnr
wk v thn dlfl cut.

1880.5-1888 DOL It brn-gy, crp-mlex~ pr.d frm.foe heI &brJt, 111ft
& ehk'j Ip. tr-r.:r.r It ii,-lt brn :1 ;fty-=-j tmsl cht :trg.r.:):!, n vi;
por, dler fIor ... tr qUII cut, II-Icc v edy grdgoSO% dolc 55:
pred.f""" gr. mnr c gl'l, v qtZl wi mnr cht &dol gre, mod-mod W
Irt, Ib .ng-rd, mod·p lnet wl com..bnt dole emt, mnr ptchy llle
emt, n vie por.

1888.1701 55 off wh-pale bm, vf gr. Iity. trf gre, y qtZI wi tr"""nr
cht &Itc g..., rr gl.u, cln, mod wIrt, .ng..rd, corny p-mod p Ind,
com..bnt dole emt, Ioc w-v w Ind wlloc corn..bnt llle emt, frae
Ip. n vII port .bnt v pale yel fIor. n cut, Intbel DOL •• bcmg Incrty
leIy Incrly grdg-dole I"

1701-1705.5 DOL m-dk bm, crp-mlcxln, heI. dM, tr chty. mot Ip,
v.ry .1'11 lp, corny vary Iity-edy grdgoOCCl dole. etrg, tr"",,"r Ioc
......_ ........'"--. " ..I• .....r ''''h14 t"WT ............. & _ ...........

1870-1875 COL wllntbd IIi 85 •• berng Incrty Iity grdg"""nr leIy
1!tIt, wind wI.bnt dole emt, mnr ptchy llle emt, pl'ld n yle por,
qu.. IhOWI ••i COL f pb~ ollgomlct bemg polymlct, cllt IUPP.
mod p 1ft, rd..rd, com rd Ifc.. C1JrItty mbc. pl'ld Intraform.tl aid
clltl (Ih, clylt, Iltlt, occlll & tr cht & tuff clltl~ mnr ptchy-loc
.bnt xln pyr & pyrzd clltl. tr pyr nod. Infr g por, nil.

• comy Ib fie, bit, Itty-loc edy, mnr -'U Ittet & ..~I'II"fnty
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1714-172588 offwh-v It bm. vf., gr, qtza...nwltr-mnr p...d dk Ite
&eht gra, rr gllu, w.rt, Ing..rd, cln, tr Irg-blt ptg" frae Ip, eomy
mod-mod p Ind, Ioc Vwind, comolbnt aile. mnr-eom ap.ptehy
dole emt, pred tt-3% port mnr atr 4-8%, com ptChy pile VII flor, n
cut, mnr 18112 .lmolbv, f-m ar, mnr vf gra, qtzl...n I" mod w Irt.
ab Ing-rd, prteJ dlelgg, tr-mnr cone etg. wi ap .11e emt &frog por,
mnr-eorn qtz ovgtha, Infr com a por, mnr ptch dull fIor, n cut. mnr
thn .Ity..dy dol atrg•.

1725-1734.588 pile brn, prad vf gr, mnr f are. .fty, vf., gr In mnr
pi. qtzaran wi tr dk Ite gra, w.rt. ang..b .ng, cl", tr alarg, tr Irg
pIg., corny modoop Ind, com..bnt dole emt, mnr Ioc corn aile emt,
Ioc wind, pred tt-2% port mnr Itr s.t% or, prad avn Pile yll fIor, tr
v wk v thn qut. cut, mnr thn dol atrg-lntbda: lt04k bm.
crp-mlexln, v fnn-eft, v .Ity..dy grdg040le altlt &al atrg, It, nil.

1734.5-174081 dlMgg, pred f-klt gr, mnr uvf &tr lin gra, qtzara",
prad fro.-m nr clr qtz wl tr-mnr eht &Itc ngra, mod w.rt. rd..b
ang, cln, tr v p cone eta. wi tr-mnr ap aile emt, mnr qtz ovgtha,
tnfr 9 por, abnt..vn mod-brl pale YII an fIor, tr v wk v thn quit
cut. mnr 88112 pale brn, vf., gr, qUa...", vwart. Ing..rd, p.mod
J Ind, mnr.p .IIe emt, cl", pred a"r por, Ivn brl pale yll wh.yll

gn fIor, mnr v thn dlra cut.

1740-1747 as v .Im-p...vdlle bemg fnr, off wh-v It gy, vf., gr,
mnr 1m gra, qUaran I' wllncr elr qtz. w-m wart. ardolng, Vcln,
corny dl.agg, Incr mnr v p Ind &frl cone etg.. prad tr ap aile emt,
Ioc mnr-eom .11e emt, mnr-oom qtz ovgtha, cone eta' wi prteJ 9
por(13-1'%, tr 1&.20%), mnratrfr& tr p port .~nt..vn brl plleyel
wh flor, tr",",nr v wk alo atmg &dire cut.

1710-1784.5 8LT8T wi Intbd SSi SL1ST dk-m bm. qua, v.ry
frm-lex: aft, mod-v Irg, mod-Ioc vdole. ~I dollun.. Illdy, tt-p
por, com ptehy v dull fIor, tr v .10 fnt atmg cut. mnr Intbd sa off
wh-v It SlY, vf, alty, qtza...", wart, Ing..b lng, e'", pm p Ind, toe
mind, prad aile &tr ap dole emt, prad p-atr fr port mnr 9 atk" flor
a.. trqueecut.

17M.5-1788 sa V It gy-pale tan, vf'" gr, .IIIty, qtzara", Wlrt,
... -- ~ . ... .

1747-175388 al wi dler mnr coni etga, bemg Incrly Ind Ip wi
corn ptehy aile emt, v f ar &.tty In mnr pi, dler com 9 por a.. Incr
froop por Ip, ahoWi al.

1753-1755.5 DOL bf-m bm, erp-mlexl", v fnn..1aft, .I.foe v Idy, n
via port nI., Intbd 88 It-dk bm. vf, Vlry alty grdg41t.t Ip, mw-loe
m art. Ing..b lng, Vlry Irg Ip wi tr Irg pta', mod-occy wind,
com..bnt dole ernt, tt-p port nI•.

17515.5-17'088 v pile tln-off wh. prad vf-lf gr, all/ty, qtza...n, w
art, Ing..rd, eln, dl.agg Ip, com Vlry Ind con. etg.: eomy p Ind &
fri-cnnbly, mod-occy wind Ip, mnr qtz ovgtha, mnr-eom IP dole &

o aile emt, var por: com p.fr, Ie.a com frog, tr ap bit, .vn brl pile VII
r wh flor, tr-mnr 1/0 wk vthn Itmg & dlrl cut.
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lInIn .: '.. · -:' ..1:U ,. 170M705.5 DOL m04k bm. crp.mlcxl", ltd, dnt, tr chty, motlp,
. • • • • '. :: : : vlry arg Ip, comy Vlry alty-edy ardg.occl dole aa atrg, tr-mnr Ioe

~. .t'!.~.: com anochem.. It, nI., mnr Intbd CHT It-m bm &gy, tmal..b
..•.:~ ~.~. -!oHio tm.~ Ioe mot, dM, brtt, pred vlry ady occy grdg-ehty a. atrg, It,

IffiffiH:~=~H-::H-::H nI., Intbd 8S aa p...vdele.
• • • '. 'I I •

•lj..•:.1_T:.~.1 ::~ :2: .'II!H.·.tr 1705.5-1710 SS v It gy-pIII bm. vf., gr, tr-mnr mg..., qtza...n grdg
• -. 0 00" • • •~o 0 • .bllthlren, Ibnt elr-fro. qtz wl tr-loc mnr dk cht &Itc gra, comy
:J.UlU 4':': 4: -:~. ..1. mod WJN art, ang..rd. 'rac Ip, vir loon: w-mod p Ind, com..bnt
:1: i :i: ,':.:.: 0 • 0 : 0 .11e &dole emt, tr Ioe com qtz ovgth., p...d n vi. port com ptehy....~....... .
i i : : ::: .:::::~ : : :: : : : : dull-mod yll flor, n cut, mnr vf-e mod p .rt .bllth....n, mnr DOL

.trg-thn Intbd. al.

1710.1714 88 p...d II bemg Incrly f gr Ip, "'30% 881#2 m04k
brn-brn ay, vf., gr, IIty, qtZl wl tr-mnr dk eht &Ite g..., eomy
.I-mod arg, .1 ehty Ip, tr Irg ptg., mod-mod wart, Ing..rd,
mod-mod wind, eom..bnt dole emt, occy grdg..dy do~ It, nI.,
tr-mnr dolatrg••
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1127-1_ 88 It tan-tt gy, Pl'8dy yfof gr, mnrf-vf arwl tr 1m gra,
qtzaral\ corny Vlry Itty occy grdg-edy .ltlt Itrg, wart,
.ng..rd-occy rd, cln, corny mod-mod wind, Ioc p-v wind, com toe
Ibnt dole & mnr Ioc com .1Ie emf, tr qtz ovgthl, Incr tr IntItI PJr,
Dredv tt~ DOr. tr~nr Itr D DOr. mnr Dtchv duIkccY brI .Ikll

1820.182788 off wh-tt gy, yfoof gr, tr 1m gra, alltty Ip, qtDllIn, rr-lr
c cht ara, WIrt, Ina""', cln, d"lga Ip, mod pomod wInd, com
dolc & llle emt, mnr.Joe com qtz OVglhl, tr Intltl pyr, comy tt-3%
por, mnr l5-I% por, tr g .trk, mnr flor I" tr quel cut.

1108.11115 18 wi ILTIT, IH & DOLj 88 It gy, yf gr, comy v.tty
grda-ldy Ittlt Ip, qtzaran, Wlrt, Ing..b .ng, cln, mom Wlrt, Ibnt
Illc emt, tr IP dole emt, prad tt, tr p po',lYn brl pa" y.1 wh f1or,
mnr fnt v thn dlf. cutj IH dk brn, ptty..b ptty, Vlry hcf-frm, 1ft &
rthyomrly Ip, mod·v dolo wi mnr-com mle·v f xln dol rlvnb.
grda"tty Irg DOL Ip, Vlry .tty com, ardg-arg rlcle ILTIT, tr-mnr
cht Itrg-nod.

18115-1820 81 I' prey dllc wi v rr gllu,lnertr Irg ptgl & vf
11m.. deer mnr ptChy dull-occy brl y''-vll wh fIor, tr qUIl cut, tr
m.cfk gy ptty fnn Itty & mm SH•

177,..171088 I' pra" dllc wi .1 dlcr vir Indn, prld Illc & dlcr
tromnr Itr dole emt, d.cr tr Vlry Irg •• II, comy vir Itty I' occy
arda..dy .ltlt .trg, lner var por, com tt-3%, mnr-eom ".7%, mnr
etal wi com qtz ovgt'" & frog por, lhoWl ••.

1102.1108 18 v IIm-abv, It ay, vf gr, Itty, mnr yfoof wi OCCllClt m-e:
cht &pbl fraa (p.fr por Ip), qtzaran, WIrt, prad Ing..b lng, cln,
comy mom wInd wi com llle & tromnr dole emt, prad tt-2% por,
mnr Itr p por, Ibnt wkomod YI~CCY brl pa" yll an fIor, tr 110 thn
ttma cut, mnr vI-m ar mIrt dole Iblltharan wi com Irg ptg., mnr
DOL m.cfk bm-gy, crpx~ Vlry Itty«f, arda-dolc .ltlt Itrg, .I-mod
Irg, tromnr blk ptty bit 8H wi tr pyrzd wm bur.

1780.1715.15 81 mlxldj .1 Ip, 88 ff21t gy·v It bm, prad yfoof gr,
mnr.Joe com vcol rd c-um cht ara, tr oht pb~ .bllthlran, m.rt,
Ing"",, cln, mom w Ind wi com .IIc & dolo emt, It, mnr yf-c gr
Ilthlran (cht & dol ara) wi com-abnt tt 1110 emt, Intbel ILT8T dkom
brn, qtzI wi eelt cht gra, hdoofrm, occy eft, Vlry Irg, Vdolc
grda"tty dollp, It.

178U.1780.588 d.laa,lf-um gr, mnr vf & tr I-uo ara, Ibllthlran
arda.qtzaran, Ibnt fl'Olomnr clr qtz wi mnr prad dk vcol cht, mod
.rt, rd..b lng, tromnr coni eta' wi Ip.ptChy llle emt, tr qtz
ovgthl, Infr pm aofr por, com dull ,Il-brl pi" ,II wh fIor, tr v fnt
quncut.

171O.5-17tt 18 It gy, vi gr, Itty, rr-trfom cht ara, qtzIrln, Wlrt,
Ing..b lng, cln, prad modomod wInd, com llle emt, mnr.Joe com
Itr dole emt, tr Intltl pyr, prad n vi. por, tr Itr p por, tr IP-ptChy
blt-pyblt, Ibnt Vlry dulj.lJrI ,I!-VII gn fIor, tr v fnt quel Cllt, mnr
IntbellH blk-bm bile. frm, ptty..b blky, fit, bit, tr coaly dlb, tr pyr
nod.

1781-1102 18 It tIn, yfof ar, qtzaran, comy Itty IPo cln, WIrt,
Ing..b lng, mod w-mod Ind wi com Illc & .p-ptChy dole emt, mnr
p Ind etg. wi com qtz ovat.,. & frog por, pmy tt-3% por, Ibntpa" ,.1 an-mnr dull ,.1 fIor, tr vfnt qun out, mnr Intbel m-dk
bm-gy 18 yf ar, .tty grdg..ltlt Ip, Vlry .rg, mnr Irg ptgl & 11m.,
p-mod Ind, com-abnt dole emt, tt-p por, tr blk Ih.

17M.5-171818Vltgy..... t.1\ II Wlrt,
Ing..rd, cln, dIMaa Ip, com Vlry cone com p.v p Ind &
frkrmbly, Ioc mod-occy wind, mnr-loc: com ll'i'tch Illc emt, vIr
por: com a, mnr fr-p, tromnr tt-p, Ivn brl pa" 'II wh fIor, tromnr v
tnn fnt dlfl cui.
1781.177.. 18 pall bmomnr m bm, yf ar, tromnr f gra, qtDrln,
comy Vlry .tty, W1ft, Ing..rd, pm cln, Ioc .knod Irg In mnr pt,
tr Irg ptgl &lam.. comy mom p Ind &crmbly, Ioc mw-w Ind, com
1110 &mnr Itr dole emt, pred tt-2% por, mnr Itr p-lr fr por, tr IP
blt-pyblt, Ibnt dull ,llomnr brl yll wh f1or, rr-tr ,10 thn Itmg cut.
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1875-1881 IS v IIm..bv. vf.lf gr. rrotr 1m gre, l!-mod Illy Ip,
qta,..n. Wofn W Irt. angof'd. cln. rr arg ptg., dlllgg In mnr pi,
corny mop Ind & cnnbly..1fff, mW lnet Ip, com dole & llle emt. mnr
Ioc com qtz oVg1h1, tr Intltl 1))". com e.8% por wi mnr g Itk..
mnr-eorn U% wi tr tt Itk., deer tr ap bit, corn ptchy fnt-lt bm 0
Itn. dte:r com-ebnt flor aa. deer p v thn dlfl &mg cut, tr blk Ih.

1.....1852 IS It gy, vf gr, mnr If grt, vary Illy. qtza,..n, W Irt.
ang..rd. cln, trarg ptg., corny p.modlnd &cnnbly, wInd Ip.
prtdy llle • mnr .p dolc emt. tr qtz ovgtht, rr-tr IP kao~ comy
tt-2% per, mnr Itr potr por, mnr ptchy..p bit, abnt modebrl yll
wh-¥II fIor, tr fnt quel cut.
1852.1851 IS v IIm..bv. It tan-lt gy, vf.f gr. II Illy, qtzl,..n, WIrt.
ang..rd-occy rd. cln. corny p Ind & cnnbly.fff, mod Ind Ip,
ml'lr-eorn aile & tr-mnr IP dole emt, mnr qtz ovgthe, var por: com
1-1%. Itn com U%. Ivn mod pale yll fIor, tr vfnt quel cut.

1835.1841 5S IIm..bv. offwh-lt gy, vf.fgr, rr-tr 1m g,... qtzaren.
comy vary .Ily. mod WJN Irt. Ing..rd-occy reS, cln, mo~'-mod W
Ind. p Ind & cnnbly In mnr pt. deer com dole & Incr mnr-eom Illc
emt. d.cr rr-tr Intltl pyr. prtdy tt-2% por, tr Itr p por, mnr ptchy
pall yll wh nor. n cut.

1841-1848 DOL It brn, dola",n, corny vf-m gr. m·ve gr Ip, Ibnt off
wh-lt bm v ang..b ang dol g"', tr-mnr qtz g'" bemg Ioc Ibnt occy
grdgodolc • ., mop Irt. tr IClt wh cht &,..xl fOI f,..gl, tr-mnr dole
mtx-emt. mind. tr-loc mnr pyr, mnr p pori mnr ptchy dull-brl nor. n
cut; Intbd IS grdg from abv Ip. It bm-lt D. vf.f gr. mnr m&tr c
g,.., vqta wi mnr-loc com dol grt, mIrt, mlnel. p Ind & ermbly Ip•
com..bnt dole cmt. p,..d n vi. ~r, tr p-rr fr POr, tr Ip..ptChy bit,
mnr dull fIor. n cut.

1881-1885 88 It gy, vf gr, tr-loc mnrf gre, vary Illy. qtza"'n. W Irt,
ang"",, mnr dllagg gre, cln. corny mom pinel. crmbly Ip. Ioc wInd,
com llle • var tr-eom Ip.ptChy dole emt. Incr tr.Joc mnr pyr. p,..d
tt.2% pori mnr Itr p-rr fr pori mnr ptchy dul!-mod pale y.1 fIor. tr
fnt qUft cut.

1885-1880 88 al p,..v d••c bemg Incrly .tty Ip grdg..dy Ihlt. Incr
com-loc abnt dole &deer com-m",r ptchy Ilk ~t. Incr tr-mnr
lp.ptChy Intltl pyr. por &IhOWI a.. Incr tt dk Deblk bit pyre Ip
Ih.

181O-18N.5 sa wllntbd DOL; S8 "'p bemg deerly Itty. vf.f gr &
corny dllagg lp, mom WIrt, rd..ng. Infr com fr par. ,hoM la; DOL
It-m D. crpxln. vfnn-hd. " chty Ip,vary ,Ity-edy grdg-v dole Iltlt
&.. IamI-atFi. tt.

18N.5-11OO sa It gr, vf gr, tr Ioc mnrf gre, vary Illy occy grdg-ed)'......~__ ••• _ .. ..t __.. _,_ t•••t __.. __ ...A. _

18H.18t1IS It gy, vf, mnr-tr Ifgrt, vary Illy, qtza,..n, W Irt,
ang..rd. cln, tr Ilarg, mnr IIrg ptg., corny m-m wInd. p Ind &
cnnbly.frllp, prtd llle &tr-mnr IP dole cmt. tt-2% por, mnr Itr potr
par, mnr Ip-ptChy bit, mnr ptchy mod y.1 fIor, tr fnt quel cut, tr
blk bit Illy-edy ah.

1..1.1184 18 It tan, vf.f. tr m&c gra, qtza wi tr-loc corn dol gre,
grdl-mnr doll,..n, mWorn art. ang-rd. mop lnel & cnnbly, com..bnt
dole cmt, prtd n vII pori tr Itr p pori tr IP bit, abnt mododull YII
fIor, ncut, tr Ih.

1.....1.18 It gy-lt tin. vf gr. tr-loc mnr If gre, vary Illy, prtd
qtza,..n, Ioc tr-mnr dol grt, w-Ioc m wIrt, angof'd. cln. tr arg ptg.,
var Indn: com m..p Ind. cnnbly Ip. Ioc mWJN Ind. corn dole. mnr
Ip-ptehy .IIe emt, tt-2% par. mnr atr p.fr pori tr Ip bit, corn ptchy
flora.. ncut.

1881-1815 88 It bm-lt gy, ufeUYf gr, tr-mnr 1m are, qtza,..n wi
clr-f1'Ol qt%. mod W Irt. ang"",, v<:In. dlllgg Ip. fff, p-mod IneI, '#:
Ind In mnr pt, com Ip.ptChy llle cmt, com-loc abnt qtz ovgthe, var
par: com 7-10% wi mnr g Itk., II.. com U% wi tr-mnr tt Itk., tr
IP bit, corn ptehy palt-lt bm 0 Itn. abnt brlYI~II wh fIor. fait
p.fr thn yll wh dlfl &mnr mg cut.
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...qUlNI\ wart;lrtii~rd.pM 011\ 100 ef.mOd aigWftNnnr
Ira ptg.. corny m-m wind. Ioc 1M'wind. com4bnt eno +tromnr
apoptch dole emt, Incr mnr-loe: com ptChy4P ."r. precl tt~ por,
tr-mnr atr p por, mnr ('ull fIor. n cut, tr-mnr IH It laY gn, 'b pity. m
frm-eft. V mm. V Ilty4dy comy grdg-Ylry Irg Iltlt.

110CMI07 88 It gy, yf-um gr, qlzar.n wi frol-mnr clrqtz, mod Irt,
rd..b Ing. cln, prad d'-Igg, mnr P-Y p 100 etgl wi IP llle &dole

R It emt, Incr mnr Ioc com plchy..p pyr, tr IP klo~ VIr g-p por In cone
e etg.. Intr pr.d g-fr por, com IP-ptChy bit, CGm ptchy y.1 gn &pile

y.1 fIor, mnr p fnl Ilmg &dlf. cut, tr-mnr IIm-mot 1ft mrly..nhydc
Itrg.

1107-111088 It gy-fnt brn, yf-uf gr, .111ty, qtzaNn wi com..bnt
froe qtz, cln, m w.rt, rd4ng, pred p Ind &frl, com dole emt, d.er
mnr Ip-ptch pyr, prad Ylry fr por wi Ioc g-p atk.. tr.p bit,
Ibnt..yn brl PI'- y.1 gn f1or. com p thn dlf. &etmg cut.

1110-1118 88 It gy. yf gr. mod-Y Iity grdg..lt.t Ip, qtzar.1\ Ing..b
lng, comy mw-y wind, com .11e &mnr dolc emt, com-loc Ibnt
ptchy..p pyr cmt, p Ind &crmbly Ip, prad tt-3% por, mnr atr p-fr
por, tr-mnr ap bit, Ibnt Pile y.1 fIor, tr Yfnt cut I" mnr Inhyde
atrg: who com4bnt dk bm yf mota &11m.. chky. 1ft, pyre Ip, tr Y
pyre gNphlt. 11m..

1118-1121 IS It tln-lt laY. yf-f gr. Iialty Ip, qtzar.n wi prad clr qtz,
wart, ang-rd. dlaagg Ip. p-mod Ind. frl, llle emt, mnr-com qtz
oygthe, Ylr por: com fr wi mnr g .tk.. mnr-com pwi tr tt atrk.. tr
ap bit, Ibnt brl y.1 wh fIor. trfnt qun cut, mnr 8H bile, pity. v
frm-hd. brlt, fla. Clrb-blt wi eom COlly d.b &ptg., mnr clyat atrg.

1821.1827 SS &SLTST; S81t bm, yf gr, tr If gl'l, e!t)'. qtzIlrel\ mw
art, Ing..rd. tr Irg ptg.. mw-m p Ind. dole &aile emt, tt.p por,
avn mod It y.1 fIor. n cut, mnr m bm yf-f m Irt Vlry Irg ..wi mnr
arg ptga &com dole emt, It, Intbd SLTIT m-dk bm, frm-hd. Ioc 1ft
&crmbly. qtzlI, Vlry Irg, mod-Y dole, It, mnr IH Ilm4bY bemg II
pyre Ip. rr pyrzd oat, mnr MARL It-m gy wi yfwh moll &lam.. 1ft,
chley. trclylt.

1127.113511 bfetln, yf gr, trf gre, Iity grdg-mnr Idy .ltat, v qUa,
wart, Ing..b lng, precl p-mod Ind wi com4bnt dole cmtomtx.
grdg-mnr edy do~ w Ind In mnr pt wi atr tt llle emt, precl n via por,
tr atr p por, com dulknod y.1 flor, tr fnt qun cut, tr-mnr DOL m
bm, crpxln, brlt, Nxl wklt, tL

1135-11418LTSTIt-m laY. yqtD. trmuac &dklpk.. pred hd &
dna, al-vlry ady occy grdg.... com llle &dole emt, ellrg Ip,
mnr-eom Irg-mlcle ptgl &11m.. mnr-loc Ibnt pyr. Ioc m Ind wi
tr-mnr p por, prad tt, tr.p bit, tr-mnr dull fIor, n cut, mnr IH
blk-blk brn, pity. fie, frm-eft, Ymm.alty..11dy Ip, mnrm-vc occy
gNphlt1e pyr nod., mnr CLY8T It-m bm, yf wh-It laY moll &11m.,
v aft, bette.

1141.11488H blk-bm bile, eb plty..b blky, frm-hd, fl.. am &fmy
mm Ip, Ylry atty..lady Ip occy grdg4rg altet lIml-etrg.. tr-mnr
Ioc v mm, carb-blt Ip, Ib wxy Ip grdg-elylt, mnr pyr nod.. mnr dk
bm aid nodi &atrg•.

1148-1152 SLTST It bm, Yqlza, Iknod ady grdg41ty oalp, m w-m
p Ind, Ibnt dole cmt-mtx, grdl-mnr wtty-ady do~ allrg In mnr pt, tr
arg ptgl-llml, mnr dolallochtm.. n yia por, com dull fIor. n cut;
Intbd S81t 1aY-it bm, v f gr, .Ity grdg..ltatlp, qtzar.n, wart,
Ing..b lng, comy m-m wind, p Ind &crmbly Ip, pNd aile + mnr
ap-etr dolc emt, com4bnt dull yaknod y.1 wh fIor, tr fnt qUII cut.

1852-1154.5 as It DY,If-um gr, tnlt &c gre, qtzaNn, froe-elrqtz,
m-m W Irt, rd..ng, cln, pm dlugg, mnr pew Ind etg. wi mnr-lOC
Ibnt aile emt, Ylr ttog por In COnti etg.. Infr com frog por, tr Ip bit,
mnr dull-brl fIor, tr fnt qu.. cut.
11M.5-1180 SIlt bm, yf gr. tr If gre, mod alty grdg..lttt Ip,
qtzaNI\ tr dol gre, wIrt, Ing4b lng, c1n, Ioc allrg, tr Irg ptgl &

a lama, m w-m p Ind, com4bnt dole cmt, occy grda-edy do~ pntd
tt~ por, Ibnt dull y.1 flor, tr fnt qua. cut. mnr18 t2 yf-f gr,

o qtmren, W Irt, cll\ p Ind, ermbly-frl, .1Ie cmt, mnr qtz ovgthe, com
r I!~':.!1!~.~r, tt-p Ip, tr-mnrlp bit, Ibntdulknod fIor, tr-mnrv p



2000-200588 pred aI. mnr SS #12 It gy, f·vf gr, tr 1m gre, qtzaren, m
wart, ang4rd, cln, comy dllagg, mnr-eom p-m wind COni etg.,
com Ip-ptch Ille cmt, com..bnt qtz OYgth.. rr·tr IP kao~ com yar
frog por In coni ctgl, mnr p-tt Itrk.. abnt dull-mod VII fIor, n cut.

1874.1881 SS It-m brn-brn gV, yf gr, pr.d mod·y Iity eomy
grdg4dy .ltat, qtzaran, wIrt, ang..b lng, Inerly Illrg In mnr pt,
mnr arg ptgl, mWop Ind & crmbly, Illc +tr IP dolc cmt, tr ap klOl,
prad " yll por, tr-mnr Itr p por, mnr ap.ptch pyblt, flor & cut aa.

1885.1874 8S It bm-lt gy, pr.d yf gr, tr loe mnr If g,., Vlry altv
occy grdg..dy Iltllt, qtzaren, wart, Ing..b lng, pred eln, tr-mnr al
arg, tr Irg ptgl, pred m-m wind, loc p·Y wind, pred Illc emt,
tr-loc mnr Ip·pteh dole emt, tr loc com Ip·ptehy klOl, tr-mnr qtz
ovgtha, com p (3-8%) por, tt·2% Ip, tr atr fr por, com ptehy4p-oeey
Itr blt.pyblt, Ibnt..vn dull y.1 gn flor, tr Yfnt qu.. cut, tr SH: blk,
pity, frm, miele, bit, comy .Ity.

2005.201088 YIIm..bv bemg II c.r, It bm, vf-f gr. rr 1m gra, ,I
Itty, qtzaren, mwert, Ing..rd, cln, tr arg ptg., dlngg Ip, moW Ind
Ip, p Ind & frl-ennbly Ip, eom..bnt Illc emt, mnr-eom qtz Oygthl, tr
.p kao~ com tt-2% por, mnr Itr 4-8% por, Ibnt dull-v dull vel gn
fIor, tr Yfnt qute cut.

2010-2015 88 It tan, yf·f gr, tr 1m g,., corny .I-mod altv, mw Irt.
ang4rd, cln, tr Irg ptg.. deerly dlligg In mnr pt, yary m p-w Ind.
com-loe Ibnt Ille emt, rr·tr IP dole emt, mnr qtz Oygthl, tr ptchy
pyr, pred vary p-tt por, mnr Itr fr por, com dull vel-tr brl vel wh
flor, n cut, tr b1lo bit 1i1ltrg.

2015.2018 8S It-m bm, vf, trf gre, altv. qtzaren, Wlrt, ang4b ang,
vary arg In mnr pt, mnr-eom arg ptg.. comy mw·y wind,
com-ebnt .lIc emt, tr IP kao~ tr ptehy pyr, Ioc ¥f·f gr wi com qtz
Oygthl & fr por, mnr-eom dull flor, tr fnt quea cut, mnr Intbd SH &
CLyeT II dllc btL

2018-2022 CLYST dk brn, Y1ft, Ybit wi eom..bnt fr cut, Vlry pyre
Ip, mnr.loc com Irrag-ehaot yf anhydro lama & Itrg, Ioc fla wi
Ibnt carb-COlly mat grdg-8H blk. Ylry fnn-eft, YfII, Ycarb-eoaly
grdg4hly blt..b bit coaL

2022.2030 SS w1lntbd 8H &CLYSTj 88 Ylr: It-m brn, yf gr &.Itv
grdg..ltlt IPo vf-f wi tr-mnr 1m gre Ip, YqtZI, m-m W Irt, ang..rd,
cln-Ylry arg, com..bnt Irg ptg.. Ylry Vw-m Ind, abnt-eom Illc
emt, tr klO, Ioc mp Ind Ip, tr lac com ptchy pyr, pl'ld tt-2% por,
•• - _ •••_. _ __ 1 _

;181-188888 wllntbd SHi SSIt brn, vf-f gr. mnr mg,., qtzaran, m
Worn Irt, Ing-rd. pred cln, II-mod Irg In mnr pt. Incr mnr·loc com
Irg-blt ptgl, dlngg Ip, comy p Ind & frl-cnnbly, m-m w Ind Ip,
com-loc Ibnt Illc emt, com qtz ovgthl, com tt-3% por, mnr-eom
Itr fr.p por IPo deer comolbnt flor I" cut a.. mnr Intbd SH blk,
ptty, fnn-eft, mm, bit, II·v Iity occy grdg..rg Iltlt Itrg, mnr dk brn
1ft chley mot Ip bit? clylt, tr anhydc Itrg wi dk bm mota &lamI•

1881-1810 88 wiSH; as II pray d..c bemg II fnr gr,lncrly Itty Ip,
Incr mnr-eom arg-blt ptg.. Incr mnr Intbd 8H alm-abv, blk·Y dk
bm, plty..b blley, Ift-fnn, fI.. blt·Y bit, mm. Ib m, tr clylt a.. tr
a"hydc IIrg II.

1880-1"5 88 It bm, yf-f gr, tr 1m gre, qtzaren, pracl clr qU, mw
Irt, ang..rd, occy rd, II~od Itty Ip, cln, rr-tr arg ptgl, dlngg Ip,
moW Ind Ip, p Ind & frl-ennbly Ip, com-loc Ibnt Illc emt, mnr Ioc
com qtz ovgthl, tr IP klo~ com tt-3% por, Itll com 4-8% por, tr
Itr g por, abnt dull vel gn fIor, mnr pYthn dlfl &IImg cut, tr Ih
Itrg a..

1"5-2000 88 vIIm..bv bemg fnr, It tin, vf·f gr, rr 1m gre, comv
vary IItv, qtzaren, mw.rt, ang4rd, pracl cln, Iknod Irg In mnr
pt, tr Irg ptgl, dllsgg In mnr pt, moW Ind Ip, P Ind & frl-crmbly Ip,
com..bnt Illc emt, mnr qtZ Oygthl, tr IP klo~ com tt-2% por, mnr
Itr 4-8% por, abnt dull·Y dull val gn fIor, tr v fnt qUII cut, tr Ih a..
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jlttH :.:.:.:.:.: 'f'!:]:l 1180·188$88 IIm..bv,1t bm, Yf ar,tr-lOc mnr"g~ Vlry Itty
: : : i ! : : grdg-mnr IHet. qtzaren,w1ft, ang..rd. cine tr-mnr Ira ptg. &
:~.:~";" " r Iaml, mw.m p Ind, loc Ywind, com..bnt Illc emt, tr-mnr qtz
i+~i+H ,.+ ovgth•• tt·2% port mnr Itr p.fr por, tr Ip b". Ibm brl y.I wh flor,
: : : : :: : : : mnr p fnt dlfa cut, tr blk lho
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u"."-lPIw.-t wu.-tnnrw"II'w,,,, "".c., "' ..,.:. _-
cln-vary Irl1, com..bnt Irg ptg.. Vll')' ',' Worn Ind, Ibnt-JOIn elle
emt, tr klo, Joe mp Ind IPo tr Joe eom ptehy pyr, pred tt-2% por,
tr-mnr atr p-rr fr por, mnr-eom v dull flor, tr vfnt eut, mnr It bm
vf-f ee, oln qtzaren, w.rt, mp-m wind, com-ebnt Illc emt, eom
qtz ovgth•••tr p-fr por, abnt vdull flor, tr vfnt qu.e eut: mnr
Intbd CLV8T & 8H •••

J030.203~ '8 wllntbd SH & CLVST; 88 pred .a, mnr-eom m brn,
.1-f gr, tr 1m gl", .tty, VqtZl, mIrt, Ing-rd, pred II-mod arg, eln Ip,
cum..bnt arg rtgl, mWom p Ind, eom-ebnt Ille emt, tr IP kao, tr
.p.ptehy pyr, tr-mnr Idy pyr nodi, pred tt-2% por, tr dull f1or, rr fnt
quit cut; CLYST ••, Incr sH •• comy grdg.blt coal.

2038.2038 SS It brn, vf gr wi tr If grs, vf·f gr In mnr pt, vary Itty
oecy grdg..dV Iltll, qtzaren, wIrt, Ing..rd, pred eln, mnr Irg
ptgl, mw-m p Ind, Ibnt-eom Ille emt, tr IP kao, "-Ir IP dole emt,
mnr loc com qtz ovgthl, eomv tt, mnr-eom Itr p.fr por, abnt v dull
flor, n cut, tr Ih aa.
2038.2044 88 var al prev d.le Ip, pred v Ilm..bv bemg II fnr,
Incrly etty Ip grdg-mnr Idy Iltlt, eln·loe vary .rg, Incr mnr-eom
arg ptg.. vwind Ip, dler pm tt por, mnr Itr p por, flor & eut a.,
tr-mnr cOil otrg: blk-brn bile, Ift-frm, bit, Ihly Ip grdg-blt Ih aa, tr
bit elyat II.

2Q0W.2050 8S It brn, vf gr, tr Ifgre, Vlry Itty, qtzarln, wIrt,
ang..b ang, pred cln, tr Illrg, tr-mnr arg ptgl, Vlry IneI: m-m w Ip,
porn p & ermbly-frllp, com..bnt llle cmt, tr IPoplChy pyr, "-Ir Ip
klO, tr qtz OVgthl, pred tt-3% por, mnr Itr pofr por, tr IP bit,
abnt..vn dull VII gn fIor, tr fnt dlfl cut, tr bit Ih &coalaL

2050-2055 sa mixed: al Ip, Vlry bm-bm gy, pred vf gr &Vlry Itty,
mnr vf-f gr, vqtza.qtzaren, cln-vary Irg, mnr vIIIc 1!tIt, vary p.v
wind, com..bnt llle emt, tr IP klO, tr pyr, prtd tt-2%, mnr Itr p-fr
pore com ptehy dull fIor, tr quel cut; Intbd CLvaT v bit wllnhyde
Iaml & mota I" mnr bit COAL grdg bit 8H I" Iltyoldy Ip,
mnr-eom ady Ilde IIrgl-nod..
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PARAMOUNT RESOURCES LTD.

FORT LIARD

I-46
SRFC.I ..46
PORT LXARD

N.W.T. Canada

SURVBY LISTING

Baker Hu:~eB INTEQ

Your ref I PARAMOUNT FT. LIARD 1-46
Our ref I svyl0226
License I

Date printed I 29-Deo..1999
Date created 24 ..Nov-1999
Last revised : 29-Deo-1999

Field is centred on 467869.990,6704591.610,-123.00000,N
Structure is centred on n60 5 32.156,w123 22 59.643,-123

Slot location is n60 5 32.156,w123 22 59.643
Slot Grid coordinates are N 6661748.463, E 478683.716

Slot local coordinates are 0.00 N 0.00 E

Projection type: mercator - UTM, Spheroid I NAD 83

Reference North is True North

• I!
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PARAMOUNT RESOURCES LTD. SURVEY LISTING Page 1
FORT LIARD,I-46 Your re f I PARAMOUN'1' FT. LIARD

FORT LIARD,N.W.T. Canada Last revised : 29-Deo-1999

Measured Inclin. Azimuth True Vert RECrANGULAR Dogleg Vert
Depth Degrees Degrees Depth COORDINATES Degl 30m Sect

0.00 0.00 0.00 0.00 0.00 N 0.00 E 0.00 0.00
505.00 0.00 0.00 505.00 0.00 N 0.00 E 0.00 0.00
522.10 1.60 45.60 522.10 0.17 N 0.17 E 2.81 0.24
541.00 1.50 50.30 540.99 0.51 N 0.55 B 0.26 0.75
559.40 1.60 50.90 559.38 0.83 N 0.93 E 0.17 1.25

578.20 0.50 37.80 578.18 1.06 N 1.19 E 1.79 1.59
596.80 0.40 214.20 596.78 1.07 N 1.20 I 1.45 1.60
616.20 0.20 222.40 616.18 0.99 N 1.14 I 0.32 1.51
634.80 0.10 146.70 634.78 0.95 N 1.13 E 0.32 1.47
654.20 0.10 57.70 654.18 0.94 N 1.15 B 0.22 1.49

664.10 0.20 85.40 664.08 0.95 N 1.18 B 0.37 1.51
673.10 0.20 85.40 673.08 0.95 N 1.21 I 0.00 1.54
691.60 0.20 39.50 691.58 0.98 N 1.26 E 0.25 1.59
711.70 0.40 49.90 711.68 1.05 N 1.34 I 0.31 1.70
730.90 0.30 43.20 730.88 1.13 N 1.42 B 0.17 1.82

750.20 0.30 43.00 750.18 1.20 N 1.49 B 0.00 1.92
769.80 0.30 24.00 769.78 1.29 N 1.55 E 0.15 2.01
789.20 0.50 3!L40 789.18 1.40 N 1.62 E 0.35 2.14
807.80 0.50 24.20 807.78 1.54 N 1.71 I 0.21 2.29
827.00 0.60 38.60 826.98 1.69 N 1.80 E 0.27 2.47

846.20 0.50 48.00 846.18 1.83 N 1.93 E 0.21 2.65
875.40 0.60 30.70 875.37 2.04 N 2.10 Ii: 0.20 2.92
894.40 0.50 20.20 894.37 2.21 N 2.18 B 0.22 3.08
912.70 0.60 46.20 912.67 2.35 N 2.28 B 0.44 3.25
931.30 0.60 22.80 931.27 2.51 N 2.38 B 0.39 3.43

All data is in meters unless otherwise stated.
Coordinates from SRFC.I-46 and TVD from rotary table.

Bottom hole distance is 33.83 on azimuth 32.95 degrees from wellhead.
Vertioal section is from wellhead on azimuth 51.10 degrees.

Calculation uses the minimum curvature method.
Presented by Baker Hughes INTEQ
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PARAMOUNT RESOURCES LTD. SURVEY LISTING Page 2

FORT LIARD,I-46 Your ref I PARAMOUNT FT. LIARD
FORT LIARD,N.W.T. Canada Last revised I 29-Dec~1999

Measured Inalin. Azimuth True Vert RBCTANGULAR Do,leg Vert
Depth Degrees Degrees Depth COORDINATES Deg 30m Sect

950.20 0.40 41.40 950.17 2.65 N 2.47 E 0.40 3.58
968.40 0.50 52.60 968.37 2.74 N 2.57 E 0.22 3.72
987.80 0.50 26.50 987.77 2.87 N 2.68 E 0.35 3.88

1007.10 0.60 43.30 1007.07 3.02 N 2.78 E 0.29 4.06
1025.50 0.60 51.70 1025.47 3.15 N 2.92 E 0.14 4.25

1045.40 0.00 37.40 1045.37 3.21 N 3.01 E 0.90 4.36
1064.30 0.20 33.50 1064.27 3.24 N 3.02 E 0.32 4.39
1082.80 0.30 76.40 1082.77 3 •.28 N 3.09 E 0.33 4.46
1101.20 0.40 60.60 1101.17 3.32 N 3.19 E 0.23 4.57
1120.20 0.40 25.40 1120.17 3.41 N 3.28 E 0.38 4.70

1148.10 0.40 22.70 1148.07 3.59 N 3.36 E 0.02 4.87
1167.00 0.50 54.20 1166.97 3.70 N 3.45 E 0.42 5.01
1186.20 0.40 35.00 1186.16 3.80 N 3.56 E 0.28 5.16
1204.10 0.50 34.30 1204.06 3.92 N 3.64 E 0.17 5.29
1223.10 0.60 32.60 1223.06 4.07 N 3.74 E 0.16 5.47

1252.20 0.50 41.00 1252.16 4.30 N 3.90 E 0.13 5.74
1281.60 0.80 39.70 1281.56 4.55 N 4.12 E 0.31 6.06
1298.80 1.30 41.80 1298.76 4.79 N 4.32 E 0.87 6.37
1318.10 1.50 47.10 1318.05 5.12 N 4.66 E 0.37 6.84
1337.40 2.40 45.90 1337.34 5.58 N 5.13 E 1.40 7.50

1356.80 2.90 56.50 1356.72 6.13 N 5.83 E 1.08 8.39
1377.80 3.4.0 55.30 1377.69 6.78 N 6.79 E 0.72 9.54
1396.70 3.50 55.30 1396.55 7.43 N 7.72 E 0.16 10.67
1416.00 2.90 52.70 1415.82 8.06 N 8.59 E 0.96 11.75
1431.80 2.70 49.40 1431.60 8.54. N 9.19 E 0.49 12.52

All data is in meters unless otherwise stated.
Coordinates from SRFC.I-46 and TVD from rotary table.

Bottom hole distance is 33.83 on azimuth 32.95 degrees from wellhead.
Vertical section is from wellhead on azimuth 51.10 degrees.

Calculation uses the minimum curvature method.
Presented by Baker Hughes IN'l'EQ



SURVEY LISTING Page 3
Your r,ef I PARAMOUNT FT. LIARD

Last revised : 29~Dec-1999

1451.40 3.10 48.50 1451.18 9.19 N
1472.60 2.90 47.60 1472.35 9.94 N
1491.70 2.50 47.30 1491.43 10.54 N
1511.10 2.60 46.40 1510.81 11.13 N
1530.60 2.80 46.30 1530.29 11.77 N

1586.00 2.50 23.00 1585.63 13.81 N
1650.00 2.00 23.00 1649.58 16.13 N
1760.00 8.00 14.00 1759.11 25.33 N
1780.00 10.00 10.00 1778.87 28.39 N

Dogleg
Deg/ 30m

~;'

E 0.62
E 0.29
E 0.63
E 0.17
B 0.31

•

Vert
Sect

13.51
14.62
15.52
16.38
17.29

19.71
21.92
29.73
32.15

•

0.60
0.23
1.65
3.14

14.18 B
15.16 I
17.76 E
18.40 E

•
RECTANGULAR
COORDINATES

9.94
10.77
11.43
12.06
12.72

PARAMOUNT RESOURCES LTD.
FORT LIARD,I-46

FORT LIARD,N.W.T. Canada

•
Measured Inclin. Azimuth.True Vert
Depth Degrees Degrees Depth

l •

All data is in meters unless otherwise stated.
Coordinates from SRFC.I-46 and TV» from rotary table.

Bottom hole distance is 33.83 on azimuth 32.95 degrees from wellhead.
Vertical section is from wellhead on azimuth 51.10 degrees.

Calculation uses the minimum curvature method.
Presented by Baker Hughes INTEQ
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CUSTOMER:

WELL NAME:

LOCATION:

START DATE:

FORMATION:

Paramount Resources Ltd.

Para et al Fort Liard

1-46

13-Dec-99

FILE NAME: J-4148.xls

CUSTOMER REP: W. Calihoo

SUPERVISORS: B. Tiedemann

TEST UNIT:

OPERATION: Underbalanced Drilling

•



Job No : 4148 Alpine Supervisor: BRENT TIEDEMANN
Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46 i

I
DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1Cum Gas~ Total Gas fluid In). N2In). Surf Vol GalnILoss Cum +1-
YYlmmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
99112113 ISPOT AND RIG UP EQUIPMENT. RIG UP ROTATING HEAD.
99112114 i

14:00:00 PRESSURE TEST FLOWLINE AND MANIFOLD TO 10,000 kPa.
15:00:00 START TO RUN IN HOLE TO DRILL OUT CEMENT.
22:00:00 START DRILLING OUT CEMENT.
99112115 I
2:38:00 START TO PULL OUT OF HOLE.
6:08:00 t OUT OF HOLE.
6:39:00 RUN IN HOLE TO DISPLACE HOLE WITH NITROGEN.
9:30:00 20 STANDS OFF BOnOM. DIVERT FLOW LINE FROM SHAKER TO PRESSURE TANK.
9:45:00 INSTALL BEARING ASSEMBLY IN ROTATING HEAD. PREPARE TO BLOW DOWN HOLE WITH NITROGEN.
10:00:00 NITROGEN LINE FROZEN FROM STAND PIPE BACK.
10:00:02 -0.53 ·22.08 -0.05 0 0 0 0 0 0 0 0 0
10:10:02 12.43 ·22.08 0.05 0 0 0 0 0 0 0 0 0
10:20:01 20.1 -22.09 -0.05 0 0 0 0 0 0 0 0 0
10:30:01 25.99 ! ·22.08 0.2 0 0 0 0 0 0 0 0 0
10:40:01 28.93 I ·22.08 0.2 0 0 0 0 0 0 0 0 0I

10:50:01 28.93 ! ·22.08 (1.2 0 0 0 0 0 0 0 0 0
11:00:01 28.93 I ·22.08 0.2 0 0 0 0 0 0 0 0 0
11:10:01 27.17 : ·22.08 0.05 0 0 0 0 0 0 0 0 0
11:20:01 25.99 ·22.08 0.44 0 0 0 0 0 0 0 0 0
11:30:01 18.33 I ·22.08 0.05 0 0 0 0 0 0 0 0 0
11:40:01 14.2 ·22.08 0.44 0 0 0 0 0 0 0 0 0
11:50:01 15.97 ·22.06 0.83 0 0 0 0 0 0 0 0 0
12:00:01 20.68 ·22.04 1.23 0 0 0 0 0 0 0 0 0
12:10:01 14.2 I ·22.09 0.44 0 0 0 0 0 0 0 0 0
12:20:01 11.26 ! ·22.08 0.44 0 0 0 0 0 0 0 0 0
12:25:00 START PUMPING NITROGEN TO DISPLACE HOLE.
12:30:01 I 11.26 j ·22.08 0.2 0 0 0 -48.96 0 0 0 0 34
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Cultorntr: PARAMOUNT RESOURCES LTO.
r.ultomer Rep: WILBERT CAUHOO , GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

Datemme AnnPre88 Ann Temp Static Ga8 Rate 1 Ga8Rate2 Total Gas Net Gas Cum Ga81 CumGa82 TotalGa8 fluid Inl. N2 Inl. Surf Vol Galn/Lo88 Cum +'-
.yylmmldd kPa C kPa 1OA3m3ld 1OA3m3ld 1OA3m3ld 1OA3m3ld 1OA3m3 1OA3m3 10A3m3 Urnln m3lmln m3 m3 m3

99112115
12:40:01 9.49 -13.76 0.29 0 0 0 -48.96 0 0 0 0 34
12:50:01 12.43 -11.71 0.29 0 0 0 -48.96 0 0 0 0 34
12:54:00 WATER TO SURFACE.
13:00:01 I 183.35 -2.6 9.87 3.84 0 3.84 -45.12 0 0 0 0 34
13:10:01 ~.O7 -1.63 46.84 58.79 0 58.79 9.83 1.21 0 1.21 0 34
13:20:01 53.69 -5.16 33.2 50.25 0 50.25 1.29 1.56 0 1.56 0 34
13:21:00 STOP PUMPING NITROGEN. 13.45 m3 WATER RECOVERED. CONTINUE TO RUN IN HOLE.
13:30:01 12.43 -8.11 2.01 0 0 0 0 1.63 0 1.63 0 0
13:40:01 13.03 -12.42 1.33 0 0 0 0 1.63 0 1.63 0 0
13:50:01 8.31 -16.48 0.93 0 0 0 0 1.63 0 1.63 0 0
14:00:01 I 8.31 I -19.49 0.93 0 0 0 0 1.63 0 1.63 0 0
14:10:01 I 8.31 -21.76 0.93 0 0 0 0 1.63 0 1.63 0 0
14:20:01 5.37 I -22.08 0.93 0 0 0 0 1.66 0 1.66 0 0I

14:30:01 5.37 I -22.08 1.92 0 0 0 0 1.68 0 1.68 0 0
14:40:01 I 8.31 -22.05 -0.05 0 0 0 0 1.68 0 1.68 0 0
14:50:01 -15.26 I -22.08 -23.13 0 0 0 0 1.68 0 1.68 0 0
14:53:00 ION BOnOM. START PUMPING NITROGEN TO DISPLACE HOLE.
15:00:01 i -12.31 I -22.09 -17.48 0 0 0 -48.96 1.7 0 1.7 0 34
15:10:01

,
-5.25 I -22.09 -9.28 0 0 0 -48.96 Ul 0 1.8 0 34I

I

15:20:01 , 7.13 I -22.09 -1.62 0 0 0 -48.96 1.S 0 1.9 0 34I

15:30:02 i 6.54 I -22.08 5.7 0 0 0 -48.96 2 0 2 0 34
15:36:00 IWATER TO SURFACE.
15:40:01 I 113.17 I -5.93 265.93 195.03 0 195.03 146.07 2.49 0 2.49 0 34
15:50:01 i 120.27 I 0.11 76.06 82.33 0 82.33 33.37 3.54 0 3.54 0 34I

16:00:01 i 68.99 I -2.54 41.83 55.16 0 55.16 6.2 3.96 0 3.96 0 34
16:10:01 ! 58.4 ! -4.57 40.95 54.18 0 54.18 5.22 4.34 0 4.34 0 34
16:20:01 55.45 i -6.4 40.95 53.47 0 53.47 4.51 4.71 0 4.71 0 34
16:30:01 55.45 -7.8 40.46 52.23 0 52.23 3.27 5.08 0 5.08 0 34
16:40:01 55.45 I -8.78 38.5 52.44 0 52.44 3.48 5.45 0 5.45 0 34

...
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Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et 81 FT LIARD
Well Location: 1-46

Datell1me Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas 2 Total Gas fluid Inl. N21nl. Surf Vol GalnILoss Cum +1-
yylmmldd kPa C kPa 10"3m3/d 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
99/12/15
16:50:01 60.15 i -9.3 35.69 47.6 0 47.6 -1.36 5.8 0 5.8 0 34
17:00:00 TOTAL WATER RECOVERED -22.0 m3. CONTINUE TO DRY HOLE.
17:00:01 58.4 -9.39 34.81 48.14 0 48.14 -0.82 6.13 0 6.13 0 34
17:10:01 53.69 I -9.42 36.64 49.7 0 49.7 0.74 6.47 0 6.47 0 34
17:20:01 60.15 I -9.48 37.16 49.88 0 49.88 0.92 6.82 0 6.82 0 34I

17:30:01 55.45 I -9.89 36.78 49.65 0 49.65 0.69 7.16 0 7.16 0 34
17:40:01 52.5 , -9.99 36.04 48.n 0 48.n -0.19 7.5 0 7.5 0 34
17:50:01 53.69 -10.2 34.43 47.43 0 47.43 -1.53 7.84 0 7.84 0 34
18:00:01 58.4 -9.94 33.83 46.53 0 46.53 -2.43 8.16 0 8.16 0 34
18:10:01 63.1 -10.29 32.01 44.n 0 44.n -4.19 8.48 0 8.48 0 34
18:20:01 52.5 -11.34 27.45 40.71 0 40.71 -8.25 8.n 0 8.n 0 34
18:30:01 50.74 -12.14 27.8 40.76 0 40.76 -8.2 9.05 0 9.05 0 34
18:31:00 STOP PUMPING NITROGEN. MONITOR FOR INFLOW.
18:40:01 61.91 -13.57 4.17 0 0 0 0 9.13 0 9.13 0 0
18:45:00 CLOSE ANNULUS. MONITOR BUILD UP.
18:50:01 52.5 -16.01 1.67 0 0 0 0 9.13 0 9.13 0 0
19:00:01 49.56 -18.24 1.18 0 0 0 0 9.13 0 9.13 0 0
19:00:00 OPEN ANNULUS. WELL DEAD. PULL OUT OF HOLE.
19:10:01 55.45 -20.04 1.18 0 0 0 0 9.13 0 9.13 0 0
19:20:01 57.21 -20.06 1.57 0 0 0 0 I" 9.13 0 9.13 0 0
19:30:01 50.74 ·20.08 1.03 0 0 0 0 9.13 0 9.13 0 0
19:40:01 49.56 ·20.09 1.18 0 0 0 0 9.13 0 9.13 0 0
19:50:01 52.5 I ·20.08 0.69 0 0 0 0 9.16 0 9.16 0 0
20:00:01 52.5 ·20.09 0.44 0 0 0 0 9.24 0 9.24 0 0
20:10:01 47.8 I -20.09 0.79 0 0 0 0 9.29 0 9.29 0 0I

20:20:01 49.56 ·20.08 1.18 0 0 0 0 9.~\ 0 9.3 0 0
20:30:01 52.5 I ·20.08 1.42 0 0 0 0 9.3 0 9.3 0 0
20:40:01 60.15 ·20.06 1.82 0 0 0 0 9.3 0 9.3 0 0
20:50:01 52.5 I ·20.07 1.42 0 0 0 0 9.3 0 9.3 0 0

r
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Customer: PARAMOUNT RESOURCES LTD. I
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

Datefflme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas Total Gas fluid Inl. N2InJ. Surf Vol GalnILoss Cum +1·
vv/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A~m3 10A3m3 IImln m3lmln m3 m3 m3
99/12/15
21:00:01 52.5 ·20.09 1.18 0 0 0 0 9.3 0 9.3 0 0
21:10:01 57.21 I ·20.09 1.33 0 0 0 0 9.3 0 9.3 0 0
21:20:01 i 49.56 I ·20.08 1.18 0 0 0 0 9.3 0 9.3 0 0
21:30:01 49.56 ·20.06 0.93 0 0 0 0 9.3 0 9.3 0 0
21:40:01 I 54.26

,
·20.08 1.33 0 0 0 0 9.3 0 9.3 0 0I

,
21:50:01 i 49.56 ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
22:00:00 OUT OF HOLE.

i
-

22:00:01 49.56 ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
22:10:01 50.74 i ·20.08 0.79 0 0 0 0 9.3 0 9.3 0 0
22:10:00 RUN IN HOLE WITH AIR HAMMER.
22:20:01 I 52.5 I ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0,
22:30:01 I 49.56 I -20.08 0.93 0 0 0 0 9.3 0 9.3 0 0
22:40:01 j 47.8 I ·20.09 0.79 0 0 0 0 9.3 0 9.3 0 0
22:50:01 49.56 I ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
23:00:01 ! 49.56 1 ·20.08 0.93 0 0 0 0 9.3 0 9.3 0 0
23:10:01 I 49.56 i -20.08 0.69 0 0 0 0 9.3 0 9.3 0 0
23:20:01 i 52.5 i ·20.09 0.69 0 0 0 0 9.3 0 9.3 0 0
23:30:01 i 52.5 i ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
23:40:01 , 61.91 i ·20.09 1.47 0 0 0 0 9.3 0 9.3 0 0,

23:50:01 : 52.5 ·20.08 1.18 0 0 0 0 9.3 0 9.3 0 0
0:00:01 i 57.21 i ·20.07 1.08 0 0 0 0 9.3 0 9.3 0 0
0:10:03 52.5 i -20.08 0.69 0 0 0 0 9.3 0 9.3 0 0
0:20:03 i 50.74 i ·20.08 0.54 0 0 0 0 9.3 0 9.3 0 0
0:30:03 I 50.74 I ·20.06 0.54 0 0 0 0 9.3 0 9.3 0 0
0:40:03 I 52.5 I ·20.06 0.69 0 0 0 0 9.3 0 9.3 0 0
0:50:03 I 53.69

,
·20.08 0.54 0 0 0 0 9.3 0 9.3 0 0!

1:00:03 i 60.15 I ·20.06 1.08 0 0 0 0 9.3 0 9.3 0 0
1:10:03 I 50.74 i ·20.08 0.54 0 0 0 0 9.3 0 9.3 0 0
1:20:03 , 52.5 ! ·20.09 0.69 0 0 0 0 9.3 0 9.3 0 0,

"
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Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et II FT UARD
Well Location: 1-46

I I

DatefTlme Ann Prell Ann Temp StItic Gal Rite 1 GuRate2 Total Gal HelGa Cum Gal 1 CumGIB Total Gil fluid Inl. N21nl. Surf Vol GllnlLoss Cum +/.
yylmmldd kPI C kPI 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112116

,
i-

I1:30:03 50.74 i -20.09 0.29 0 0 0 0 9.3 0 9.3 0 0
1:40:03 i 52.5 ! -20.09 0.69 0 0 0 0 9.3 0 9.3 0 0
1:50:03 I 54.26 ! -20.08 1.08 0 0 0 0 9.3 0 9.3 0 0I

2:00:03 j 54.26 I ·20.08 1.08 0 0 0 0 9.3 0 9.3 0 0
2:10:03 52.5 I -20.08 0.44 0 0 0 0 9.3 0 9.3 0 0I

2:20:03 ! 49.56 I -20.06 0.44 0 0 0 0 9.3 0 9.3 0 0I

2:30:03 54.26 I -20.06 0.83 0 0 0 0 9.3 0 9.3 0 0
2:40:03 52.5 -20.09 0.44 0 0 0 0 9.3 0 9.3 0 0
2:50:03 47.8 I -20.07 0.29 0 0 0 0 9.3 0 9.3 0 0
3:00:03 52.5 -20.09 0.44 0 0 0 0 9.3 0 9.3 0 0
3:10:03 52.5 -20.06 0.69 0 0 0 0 9.3 0 9.3 0 0
3:20:03 47.8 -20.08 0.29 0 0 0 0 9.3 0 9.3 0 0
3:21:00 BACK ON BOTTOM. INSTALL BEARING ASSEMBLY IN ROTATING HEAD.
3:30:03 54.26 -20.05 1.08 0 0 0 0 9.3 0 9.3 0 0
3:40:03 55.45 -20.07 0.44 0 0 0 0 9.3 0 9.3 0 0
3:50:03 50.74 -20.09 0.29 0 0 0 0 9.3 0 9.3 0 0
3:57:00 START PUMPING NITROGEN AT 36 m3lmin.
4:00:03 57.21 -20.06 14.83 22.65 0 22.65 -29.19 9.34 0 9.34 0 36
4:10:03 53.69 -16.7 44.01 54.01 0 54.01 2.17 9.63 0 9.63 0 36
4:15:00 HOLD SAFETY MEETING.
4:20:03 58.4 -12.02 43.65 54.51 0 54.51 2.67 10.02 0 10.02 0 36
4:30:03 61.34 -10.7 45.62 56.12 0 56.12 4.28 10.38 0 10.38 0 36
4:40:03 63.1 -10.13 50.66 59.66 0 59.66 7.82 10.n 0 10.n 0 36
4:50:03 58.4 -9.82 55.19 63.04 0 63.04 11.2 11.17 0 11.17 0 36
4:50:00 RIG HOLD BOP DRILL.
5:00:03 56.64 -9.66 47.44 57.76 0 57.76 5.92 11.58 0 11.58 0 36
5:10:03 I 58.4 i -9.54 50.04 58.42 0 58.42 6.58 11.97 0 11.97 0 36
5:10:00 START DRILLING WITH AIR HAMMER.
5:20:03 I 58.4 I -9.39 6.33 0 0 0 -51.84 12.18 0 12.18 0 36-
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• ALP'NE O'L S.'CES CORP. •Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO / GERRY SANDERS
Well Neme: PARA et al FT LIARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas HetGal Cum Gas 1CumGas~ Total Gas fluid Inl. N21nl. Surf Vol GalnILoss Cum +/.
yylmrnldd kPa C kPa 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3 101\3m3 101\3m3 IImln m3lmln m3 m3 m3
99/12/16
5:30:03 58.4 ·9.35 54.21 62.15 0 62.15 10.31 12.66 0 12.66 0 36
5:40:03 61.34 -9.22 30.89 44.99 0 44.99 -6.85 13.01 0 13.01 0 36
5:50:03 58.4 -9.08 42.67 54.34 0 54.34 2.5 13.39 0 13.39 0 36
5:53:00 DROP 1550 mSAMPLE.
6:00:03 I 61.34 -8.94 41.44 53.33 0 53.33 1.49 13.76 0 13.76 0 36
6:10:00 DROP 1555 mSAMPLE.
6:10:03 I 61.34 I -8.73 49.54 60.61 0 60.61 8.77 14.1 0 14.1 0 36
6:20:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
6:20:03 70.75 -8.4 67.49 72.59 0 72.59 72.59 14.59 0 14.59 0 0
6:26:00 CONNECTION COMPLETE. START PUMPING NITROGE;~.

6:30:03 I 56.64 -8.19 20.43 33.88 0 33.88 -17.96 14.88 0 14.88 0 36
6:40:03 70.75 -8.25 25.03 39.17 0 39.17 -12.67 15.2 0 15.2 0 36
6:50:03 58.4 -8.6 28.68 43.05 0 43.05 -8.79 15.55 0 15.55 0 36
7:00:03 67.8 -8.62 70.92 74.8 0 74.8 22.96 15.9 0 15.9 0 36
7:10:03 66.04 -8.29 64.16 70.86 0 70.86 19.02 16.27 0 16.27 0 36
7:15:00 DROP 1560 mSAMPLE.
7:20:03 68.99 ! -7.92 59.99 67.21 0 67.21 15.37 16.65 0 16.65 0 36
7:30:03 61.34 I -7.39 51.26 61.38 0 61.38 9.54 17.06 0 17.06 0 36
7:40:00 IDROP 1565 mSAMPLE.
7:40:03 64.29 -7.05 30.89 45.57 0 45.57 -6.27 17.45 0 17.45 0 36
7:47:00 KELLY DOWN. WORK PIPE.
7:49:00 I STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
7:50:03 67.23 -6.28 49.3 60.22 0 60.22 60.22 17.91 0 17.91 0 0
7:54:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
8:00:03 61.34 -7.08 30.29 43.7 0 43.7 -8.14 17.96 0 17.96 0 36
8:10:03 70.75 -7.65 25.73 39.17 0 39.17 -12.67 18.01 0 18.01 0 36
8:20:03 47.8 -7.61 32.22 46.99 0 46.99 -4.85 18.28 0 18.28 0 36
8:25:00 I RETURNS COMING BACK WET. PICK UP OFF BOnOM AND CIRCULATE.
8:30:03 45.43 8.77 26.12 42.04 0 42.04 ·9.8 18.66 0 18.66 0 36
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Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO 1GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rste 1 Gas Rate 2 Total Gas NIt Gas Cum Gas 1 Cum Gas 2 Total Gas fluid Inl. N21nl. Surf Vol GalnILolB Cum +1·
yy/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 rn3
99112/16
8:40:03 152.61 15.71 51.26 61.52 0 61.52 9.68 19.1 0 19.1 0 36
8:50:03 154.34 4.61 46.24 57.85 0 57.85 6.01 19.51 0 19.51 0 36
9:00:03 157.29 2.83 45.51 56.95 0 56.95 5.11 19.9 0 19.9 0 36
9:10:03 156.n 2.74 45.23 56.94 0 56.94 5.1 20.3 0 20.3 0 36
9:14:00 RETURNS DRYING UP. RESUME DRILLING.
9:20:03 117.26 2.72 22.78 37.7 0 37.7 ·14.14 20.63 0 20.63 0 36
9:24:00 DROP 1570 mSAMPLE.
9:30:03 192.63 2.41 43.79 55.08 0 55.08 3.24 20.97 0 20.97 0 36
9:40:03 164.4 2.46 42.18 54.17 0 54.17 2.33 21.34 0 21.~ 0 36
9:50:04 168.56 2.9 54.81 63.7 0 63.7 11.86 21.75 0 21.75 0 36
9:55:00 INCREASE NITROGEN INJECTION RATE TO 41 m3lrnin.
10:00:00 DROP 1575 mSAMPLE.
10:00:02 187.97 3.39 64.n 70.79 0 70.79 11.75 22.17 0 22.17 0 41
10:02:00 KELLY DOWN. WORK PIPE.
10:05:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
10:08:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
10:10:03 104.27 I 3.56 24.15 38.19 0 38.19 ·20.85 22.63 0 22.63 0 41
10:20:03 103.73 I 3.34 23.38 36.17 0 36.17 -22.87 22.9 0 22.9 0 41
10:30:03 124.89 3.56 39.37 50.61 0 50.61 ·8.43 23.23 0 23.23 0 41
10:40:03 143.n : 3.8 55.44 62.87 0 62.87 3.83 23.62 0 23.62 0 41
10:43:00 DROP 1580 mSAMPLE.
10:50:03 133.2 I 4.06 48.92 58.68 0 58.68 -0.36 24.07 0 24.07 0 41I

11:00:03 111.37 i 4.14 35.06 47.16 0 47.16 ·11.88 24.44 0 24.44 0 41
11 :10:03 169.07 i 4.1 61.22 62.71 0 62.71 3.67 24.84 0 24.84 0 41
11 :15:00 I KELLY DOWN. WORK PIPE.
11:16:00 !DROP 1585 mSAMPLE.
11:20:00 !STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
11 :20:03 I 142.04 4.24 63.9 62.36 0 62.36 62.36 25.26 0 25.26 0 0
11:24:00 ICONNECTION COMPLETE. START PUMPING NITROGEN. I

. ,
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:ustomer: PARAMOUNT RESOURCES LTD.
=Ustomer Rep: WILBERT CAUHOO / GERRY SANDERS
Nell Naml: PARA It 81 FT UARD
Nell Location: 1-46 I,

i
DatelTlml Ann Press Ann Tlmp Static Gas Ratl1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas 2 Total Gas fluid InJ. N2InJ. Surf Vol GalnILoss Cum +/-
yylrnmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m31d 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112/16 I I

I

11:30:03 I 99.58 I 4.23 31.38 39.56 0 39.56 -19.48 25.54 0 25.54 0 41
11:40:03 99.58 i 3.74 28.92 36.55 0 36.55 -22.49 25.78 0 25.78 0 41,
11:50:03 139.09 i 3.56 54.81 55.76 0 55.76 -3.28 26.16 0 26.16 0 41
12:00:03 I 120.2 3.43 40.95 45.94 0 45.94 -13.1 26.49 0 26.49 0 41
12:08:00 DROP 1590 mSAMPLE. 41
12:10:03 130.78 3.43 58.03 56.15 0 56.15 -2.89 26.87 0 26.87 0 41
12:20:03 140.83 I 3.29 64.52 60.62 0 60.62 1.58 27.21 0 27.21 0 41
12:30:03 131.99 i 3.36 48.56 51.07 0 51.07 -7.97 27.6 0 27.6 0 41
12:40:03 114.31 ! 3.35 43.16 46.46 0 46.46 -12.58 27.93 0 27.93 0 41
12:50:03 134.93 I 3.34 55.93 55.1 0 55.1 -3.94 28.27 0 28.27 0 41
13:00:03 138.41 3.33 58.16 55.98 0 55.98 -3.06 28.61 0 28.61 0 41
13:06:00 KELLY DOWN. WORK PIPE. DROP 1595 mSAMPLE.
13:08:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
13:10:03 131.99 3.37 61.08 58.12 0 58.12 58.12 29.03 0 29.03 0 0
13:12:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
13:20:03 111.9 I 3.46 37.55 41.27 0 41.27 -17.77 ~A29 0 29.29 0 41
13:30:03 I 118.46 I 2.95 50.64 50.95 0 50.95 -8.09 ..1.58 0 29.58 0 41

I
I

13:40:03 116.05 ! 2.51 44.03 47.88 0 47.88 -11.16 29.95 0 29.95 0 41
13:50:03 134.93 I 2.24 44.14 46.25 0 46.25 -12.79 30.24 0 30.24 0 41 I

14:00:03 129.04 ! 2.05 56.91 59.31 0 59.31 0.27 30.63 0 30.63 0 41
14:10:03 129.04 1.94 44.39 50.85 0 50.85 -8.19 30.98 0 30.98 0 41
14:20:03 130.25 I 1.86 52.11 57.19 0 57.19 ·'1.85 31.33 0 31.33 0 41
14:24:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE. PULL OUT OF HOLE FOR BIT.
14:30:03 62.47 I 1.88 13.31 17.6 0 17.6 17.6 31.66 0 31.66 0 0 L
14:40:03 58.9 2.57 1.47 0 0 0 0 31.68 0 31.68 0 0
14:50:03 49.5 3.59 0.93 0 0 0 0 31.68 0 31.68 0 0
15:00:03 I 49.5 4.32 1.18 0 0 0 0 31.68 0 31.68 0 0I

15:10:03 49.5 4.88 0.93 0 0 0 0 31.68 0 31.68 0 0 -....
15:20:03 49.5 5.34 0.69 0 0 0 0 31.68 0 31.68 0 0
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• ALPINE OIL S.,CES CORP. •Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA at al FT UARD
Well Location: 1-48

Daten1me AnnPreu Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gal 2 Total Gas fluid Inl. N2lnl. Surf Vol GalnILo88 Cum +/.
yylmmldd kPa C kPa 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3 101\3m3 101\3m3 Umln m3lmln m3 m3 m3
99112/16
15:30:03 51.25 5.61 0.83 0 0 0 0 31.76 0 31.76 0 0
15:40:03 46.55 5.79 0.2 0 0 0 0 31.86 0 31.86 0 0
15:50:03 54.2 5.93 0.83 0 0 0 0 31.96 0 31.96 0 0
16:00:03 44.79 6.08 0.05 0 0 0 0 32.06 0 32.06 0 0
16:10:03 10.32 6.2 0.29 0 0 0 0 32.1 0 32.1 0 0
16:20:03 15.02 6.31 0.44 0 0 0 0 32.1 0 32.1 0 0
16:30:03 15.02 I 6.4 0.69 0 0 0 0 32.1 0 32.1 0 0
16:40:03 19.72 6.47 1.08 0 0 0 0 32.1 0 32.1 0 0
16:50:03 15.02 6.56 0.93 0 0 0 0 32.1 0 32.1 0 0
17:00:00 OUT OF HOLE.
17:00:03 ! 15.02 I 6.65 1.42 0 0 0 0 32.1 0 32.1 0 0
17:10:03 , 12.08 . 6.87 1.42 0 0 0 0 32.1 0 32.1 0 0
17:20:03 I 12.08 7.14 1.42 0 0 0 0 32.1 0 32.1 0 0

i
...

11:30:03 15.02 , 7.34 1.18 0 0 0 0 32.1 0 32.1 0 0,

17:40:03
,

15.02 7.47 1.42 0 0 0 0 32.1 0 32.1 0 0!

17:50:03 15.02 7.6 1.18 0 0 0 0 32.1 0 32.1 0 0
18:00:03 10.32 7.76 1.28 0 0 0 0 32.1 0 32.1 0 0
18:10:03 : 12.08 7.88 1.18 0 0 0 0 32.1 0 32.1 0 0
18:20:03 ! 13.27 8.03 0.79 0 0 0 0 32.1 0 32.1 0 0,
18:30:03 ! 15.02 8.16 0.93 0 0 0 0 32.1 0 32.1 0 0
18:30:00 i START TO RUN IN HOLE WITH NEW AIR HAMMER.
18:40:03 i 12.08 8.3 0.93 0 0 0 0 32.1 0 32.1 0 0
18:50:03 10.32 8.42 0.79 0 0 0 0 32.1 0 32.1 0 0
19:00:03 13.27 8.57 0.79 0 0 0 0 32.1 0 32.1 0 0
19:10:03 13.27 8.7 0.54 0 0 0 0 32.1 0 32.1 0 0
19:20:03 13.27 8.83 0.54 0 0 0 0 32.1 0 32.1 0 0
19:30:03 15.02 8.96 0.93 0 0 0 0 32.1 0 32.1 0 0
19:40:03 15.02 9.12 0.69 0 i 0 0 0 32.1 0 32.1 0 0
19:50:03 13.27 9.26 0.54 0 0 0 0 32.1 0 32.1 0 0
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• ALPINE OIL••ICES CORP. •Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46 I

I
DstelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1Cum Gas 2 Total Gas fluid In). N2lnj. Surf Vol GalnILoss Cum +1·
w/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 Umln m3lmln m3 m3 m3
99/12/16 I

20:00:03 I 13.27 i 9.38 0.54 0 0 0 0 32.1 0 32.1 0 0I

20:10:03 13.27 9.55 0.54 0 0 0 0 32.1 0 32.1 0 0
20:20:03 I 15.02 9.7 0.44 0 0 0 0 32.1 0 32.1 0 0
20:30:03

,
15.02 i 9.88 0.44 0 0 0 0 32.1 0 32.1 0 0

20:40:03 13.27 10 0.29 0 0 0 0 32.1 0 32.1 0 0
20:50:03 13.27 I 10.18 0.54 0 0 0 0 32.1 0 32.1 0 0
21:00:03 13.27 I 10.27 0.29 0 0 0 0 32.1 0 32.1 0 0
21:10:03 15.02 10.42 0.44 0 0 0 0 32.1 0 32.1 0 0
21:20:03 15.02 10.55 0.2 0 0 0 0 32.1 0 32.1 0 0
21:30:03 13.27 10.69 0.29 0 0 0 0 32.1 0 32.1 0 0
21:30:00 BACK ON BOnOM.
21:40:19 15.02 10.83 0.44 0 0 0 0 32.1 0 32.1 0 0
21:48:00 START TO RUN IN SURVEY.
21:50:03 13.27 10.99 0.29 0 0 0 0 32.1 0 32.1 0 0
22:00:03 12.08 11.11 -0.05 0 0 0 0 32.1 0 32.1 0 0
22:10:03 16.21 11.25 0.05 0 0 0 0 32.1 0 32.1 0 0
22:20:03 16.78 I 11.36 0.59 0 0 0 0 32.1 0 32.1 0 0
22:30:03 10.32 11.44 -0.2 0 0 0 0 32.1 0 32.1 0 0
22:40:03 15.02 I 11.54 0.2 0 0 0 0 32.1 0 32.1 0 0
22:48:00 SURVEY COMPLETE. START PUMPING NITROGEN AT 37 m3lmln.
22:50:03 22.11 11.54 7.66 17.18 0 17.18 -36.1 32.11 0 32.11 0 37
23:00:03 60.41 I 6.55 28.54 36.27 0 36.27 -17.01 32.32 0 32.32 0 37
23:01:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE PRESSURE.
23:05:00 CHANGE OUT BEARING ASSEMBLY ON ROTATING HEAD.
23:10:03 I 24.42 i 6.12 0.74 0 0 0 0 32.48 0 32.48 0 0
23:20:03 I 15.02 ! 8.03 0.2 0 0 0 0 32.48 0 32.48 0 0
23:25:00 I START PUMPING NITROGEN.
23:30:03 i 13.27 7.88 18.47 24.81 0 24.81 -28.47 32.56 0 32.56 0 37
23:39:00 I RESUME DRILLING.
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Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Wen Location: 1-46

DatelTlme Ann Prell Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Nat Gas Cum Gas 1Cum Gas 2 Total Gas fluid Inl. N2lnl. Surf Vol GatnILoss Cum +1·
vv/mmldd kPa C kPa 1UA3m3ld 1OA3m3ld 10A3m3ld 10A3m3ld 10A3m3 1OA3m3 1OA3m3 IImtn m3lmtn m3 m3 m3
99112/16
23:40:03 53.32 5.94 45.86 48.16 0 48.16 -5.12 32.83 0 32.83 0 37
23:50:03 59.21 I 5.51 36.04 42.06 0 42.06 -1';.22 33.15 0 33.15 0 37
99/12/17 I
0:00:02 i 62.16 i 5.48 35.8 41.93 0 41.93 -11.35 33.45 0 33.45 0 37
0:09:00 I DROP 1600 mSAMPLE.
0:10:02 I 62.16 I 5.78 48.56 50.11 0 50.11 -3.17 33.76 0 33.76 0 371

0:20:02 i 99.25 5.45 31.76 39.05 0 39.05 -14.23 34.11 0 34.11 0 37
0:30:02 172.39 5.83 47.69 49.75 0 49.75 -3.53 34.46 0 34.46 0 37
0:37:00 I STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.- _.
0:40:02 291.96 6.35 46.11 49.08 I 0 49.08 49.08 34.n 0 34.n 0 0
0:42:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
0:50:02 210.7 6.59 33.2 39.36 0 39.00 -13.92 35.03 0 35.03 0 37
1:00:02 I 267.14 I 6.75 46.73 49.01 0 1\9.01 -4.27 35.34 0 35.34 0 37

I 1:10:02 198.92 6.84 37.13 42.6 0 42.6 -10.68 35.63 0 35.63 0 37

I
1:16:00 I DROP 1605 mSAMPLE.
1:20:02 ! 241.88 I 7.08 36.53 42.6 0 42.6 -10.68 35.95 0 35.95 0 37I

I 1:30:02 I 265.45 7.5 56.91 55.95 0 55.95 2.67 36.28 0 36.28 0 37!

1:40:02 I 222.49 ! 8 57.51 56.46 0 56.46 3.18 36.66 0 36.66 0 37
1:50:02 189.33 I 8.42 48.59 50.95 0 50.95 -2.33 37 0 37 0 37
2:00:02 i 139.98 I 8.76 41.8 45.87 0 45.87 -7.41 37.36 0 37.36 0 37
2:08:00 i DROP 1610 mSAMPLE.
2:10:02 I 129.92 I 9.19 38.99 42.15 0 42.15 -11.13 37.71 0 37.71 0 37
2:20:02 180.01 ! 9.7 60.1 52.84 0 52.84 -0.44 38.03 0 38.03 0 37
2:30:02 200.63 ! 10.08 84.9 60.84 0 60.84 7.56 38.38 0 38.38 0 37
2:40:02 i 156.44 ! 10.38 55.93 44.45 0 44.45 -8.83 38.71 0 38.71 0 37
2:47:00 ISTOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
2:50:02

,
116.92 : 10.21 52.87 43.39 0 43.39 43.39 39.07 0 39.07 0 0i

2:53:00 ICONNECTION COMPLETE. START PUMPING NITROGEN.
3:00:02 i 95.78 i 9.93 37.38 35.32 0 35.32 -17.96 39.27 0 39.27 0 37

..

• ALPINE OIL S.,CES CORP.
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Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA It al FT UARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static GaaRate 1 GaaRate2 Total Gal HetGal Cum Gas 1 CumGsl Total Gas fluid InJ. N2InJ. Surf Vol GalnILosa Cum +/.
wlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 rn3 m3
99112/17
3:10:02 102.2 9.69 38.14 35.8 0 35.8 -17.48 39.55 0 39.55 0 37
3:20:02 94.57 9.76 43.9 39.11 0 39.11 -14.17 39.85 0 39.85 0 37
3:25:00 DROP 1615 mSAMPLE.
3:30:00 BURNABLE GAS TO SURFACE.
3:30:02 264.2 10.11 127.49 66.63 0 66.63 13.35 40.16 0 40.16 0 37
3:40:02 372.78 10.43 205.34 113.82 0 113.82 60.54 40.86 0 40.86 0 37
3:50:02 369.83 10.49 203.13 121.44 0 121.44 68.16 41.68 0 41.68 0 37
4:00:02 359.72 10.68 186.05 138.99 0 138.99 85.71 42.66 0 42.66 0 37
4:10:02 346.67 10.76 1n.07 131.99 0 131.99 78.71 43.6 0 43.6 0 37
4:20:02 333.21 10.7 161.5 125.35 0 125.35 72.07 44.49 0 44.49 0 37
4:27:00 INCREASE NITROGEN INJECTION RATE TO 39.5 m3lmin.
4:30:02 336.15 , 10.78 161.25 123.68 0 123.68 66.8 45.36 0 45.36 0 39.5
4:40:02 334.89 I 11.06 161.12 123.22 0 123.22 66.34 46.22 0 46.22 0 39.5
4:50:02 290.27 11.06 161.39 123.97 0 123.97 67.09 47.08 0 47.08 0 39.5
5:00:02 283.12 I 11.15 152.41 119.58 0 119.58 62.7 47.92 0 47.92 0 39.5
5:10:02 283.12 I 11.07 151.19 118.94 0 118.94 62.06 48.75 0 48.75 0 39.5
5:20:02 265.45 11.13 149.96 117.13 0 117.13 60.25 49.57 0 49.57 0 39.5
5:22:00 DROP 1620 mSAMPLE.
5:30:03 253.66 I 11.13 144.56 114.67 0 114.67 57.79 50.4 0 50.4 0 39.5,
5:40:02 249.01 ! 11.13 143.46 114.71 0 114.71 57.83 51.19 0 51.19 0 39.5
5:50:02 247.n I 11.11 141.86 113.98 0 113.98 57.1 51.99 0 51.99 0 39.5
6:00:02 I 247.n ! 11.18 141.86 114.04 0 114.04 57.16 52.n 0 52.n 0 39.5
6:10:02 I 246.52 ! 11.29 140.25 112.19 0 112.19 55.31 53.56 0 53.56 0 39.5
6:20:02 218.31 I 11.39 119.27 101.08 0 101.08 44.2 54.31 0 54.31 0 39.5
6:20:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
6:25:00 ICONNECTION COMPLETE. START PUMPING NITROGEN.
6:30:02 I 203.58 , 10.98 115.34 98.57 0 98.57 41.69 55.04 0 55.04 0 39.5
6:40:02 ' 221.25 i 11.22 128.35 105.39 0 105.39 48.51 55.75 0 55.75 0 39.5
6:47:00 I DROP 1625 mSAMPLE.

• ALPINE OIL S.,CES CORP.
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Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO / GERRY SANDERS
Well Nlme: PARA et 81 FT LIARD
Well Locltlon: 1-46 I

DltelTlme Ann Press Ann Temp Stltle Gas Rite 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas 2 Totll Gas fluid In]. N2InJ. Surf Vol GalnILoss Cum +/.
yylmmldd kPI C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
99112/17 -
6:50:02 235.98 I 11.34 141.61 112.1 0 112.1 55.22 56.5 0 56.5 0 39.5
7:00:02 227.15 I 11.42 135.72 109.52 0 109.52 52.64 57.26 0 57.26 0 39.5
7:10:02 240.17 ! 11.6 143.22 114.31 0 114.31 57.43 58.03 0 58.03 0 39.5
7:20:02 I 235.98 11.68 128.6 105.97 0 105.97 49.09 58.78 0 58.78 0 39.5
7:30:02 235.98 11.8 132.53 107.74 0 107.74 50.86 59.53 0 59.53 0 39.5
7:40:03 I 231.33 I 11.89 130.69 104.87 0 104.87 47.99 60.28 0 60.28 0 39.5
7:50:00 DROP 1630 mSAMPLE.
7:50:02 237.22 11.98 132.66 105.83 0 105.83 48.95 61.01 0 61.01 0 39.5
8:00:02 238.93 12.03 132.n 105.25 0 105.25 48.37 61.74 0 61.74 0 39.5
8:10:02 233.04 11.98 131.55 104.73 0 104.73 47.85 62.47 0 62.47 0 39.5
8:20:02 225.44 12.16 130.94 102.5 0 102.5 45.62 63.2 0 63.2 0 39.5
8:30:02 228.38 12.29 130.94 102.98 0 102.98 46.1 63.92 0 63.92 0 39.5
8:40:02 230.09 12.42 130.32 102.83 0 102.83 45.95 64.63 0 64.63 0 39.5
8:50:02 225.91 12.59 130.68 102.75 0 102.75 45.87 65.34 0 65.34 0 39.5
8:57:00 KELLY DOWN. WORK PIPE.
9:00.00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
9:00:02 207 12.67 112.15 93.04 0 93.04 36.16 66.04 0 66.04 0 39.5
9:03:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
9:10:02 190.07 12.37 105.4 90.81 0 90.81 33.93 66.63 0 66.63 0 39.5
9:20:02 224.2 12.06 125.9 101.39 0 101.39 44.51 67.29 0 67.29 0 39.5
9:30:02 216.6 11.75 123.57 100.13 0 100.13 43.25 67.99 0 67.99 0 39.5
9:40:02 224.2 11.68 126.14 100.4 0 100.4 43.52 68.69 0 68.69 0 39.5
9:44:00 DROP 1635 mSAMPLE.
9:50:02 220.02 11.71 125.53 99.95 0 99.95 43.07 69.39 0 69.39 0 39.5
10:00:02 215.36 i 11.52 124.67 100.19 0 100.19 43.31 70.08 0 70.08 0 39.5
10:10:02 212.41 I 11.43 124.18 99.36 0 99.36 42.48 70.n 0 70.n 0 39.5
10:20:02 212.41 I 11.61 123.69 99.48 0 99.48 42.6 71.46 0 71.46 0 39.5
10:30:02 212.41 11.75 123.69 99.28 0 99.28 42.4 72.15 0 72.15 0 39.5
10:40:02 207.76 11.89 122.1 99.47 0 99.47 42.59 72.84 0 72.84 0 39.5
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• ALP'NE O'L SW"CES CORP. •Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et 81 FT LIARD
Well Locatfon: 1-46 _.

D8tefTime Ann Press Ann Temp Stelle GelRale 1 Ga8 Rate 2 Total Gal Net Ga. Cum Gal 1 CumGl. TotalGia fluid Inl. N2InJ. SUrf Vol Galr1lLoII Cum +/.
YVlmmlcld kP8 C kPe 1OA3m3ld 1OA3m3ld 1OA3m3ld 1OA3m3ld 1OA3m3 1OA3m3 1OA3m3 IImln m3!;i1ln m3 m3 m3
99/12/17
10:50:02 206.52 12 120.01 99.3 0 99.3 42.42 73.53 0 73.53 0 39.5
11:00:02 209.47 12.13 120.Q1 99.83 0 99.83 42.95 74.23 0 74.23 0 39.5
11:05:00 STAND PIPE PRESSURING UP. LIFT OFF BOnOM AND CIRCULATE.
11:10:02 185.9 12.2 110.68 94.84 0 94.84 37.96 74.88 0 74.88 0 39.5
11:20:02 199.4 I 12.32 119.14 99.35 0 99.35 42.47 75.55 0 75.55 0 39.5
11:24:00 DECREASE NITROGEN INJECTION RATE TO 35 m3lmln.
11:30:02 193.02

,
12.63 115.71 97.03 0 97.03 46.63 76.24 0 76.24 0 35

11:40:02 194.74 12.48 115.34 96.44 0 96.44 46.04 76.91 0 76.91 0 35
11:50:02 188.85 12.45 124.43 100.88 0 100.88 50.48 n.58 0 n.58 0 35
12:00:02 182.95 12.13 107.98 92.46 0 92.46 42.06 78.23 0 78.23 0 35
12:10:02 187.62 11.12 107.85 92.41 0 92.41 42.01 78.87 0 78.87 0 35
12:20:02 I 190.56 10.12 111.78 94.84 0 94.84 44.44 79.52 0 79.52 0 35I

12:22:00 i STOP PUMPING NITROGEN. BLEED OFF STAND PIPE. MONITOR FLOW.
12:30:02 i 129.92 I 9.32 71.15 70.97 0 70.97 70.97 80.12 0 80.12 0 0
12:40:02 , 98.04 8.82 45.89 52.66 0 52.66 52.66 80.56 0 80.56 0 0
12:50:02 I 69.25 i 8.36 32.22 43.68 0 43.68 43.68 80.88 0 80.88 0 0
12:55:00 PULL OUT OF HOLE FOR BIT.
13:00:02 71 i 8.21 31.87 43.53 0 43.53 43.53 81.18 0 81.18 0 0
13:10:02 66.31 8.32 33.94 45.85 0 45.85 45.85 81.5 0 81.5 0 0
13:20:02 68.05 I 8.21 34.57 45.44 0 45.44 45.44 81.81 0 81.81 0 0
13:30:02 I 69.8 I 8.25 34.71 44.41 0 44.41 44.41 82.12 0 82.12 0 0
13:40:02 I 66.31 i 8.58 37.13 44.9 0 44.9 44.9 82.42 0 82.42 0 0
13:50:02 69.25 I 9.33 38.85 40.8 0 40.8 40.8 82.72 0 82.72 0 0
14:00:02 I 71 ! 9.84 38.25 44.17 0 44.17 44.17 83 0 83 0 0I

14:10:02 i 71 i 10.15 38.99 39.97 0 39.97 39.97 83.29 0 83.29 0 0
14:20:02 I 73.95 I 10.29 43.16 44.73 0 44.73 44.73 83.58 0 83.58 0 0
14:30:02 72.2 i 10.29 48.18 41.8 0 41.8 41.8 83.88 0 83.88 0 0
14:40:02 78.63 I 10.16 39.37 40.39 0 40.39 40.39 84.18 0 84.18 0 0
14:50:02 73.95 I 10.03 50.04 42.92 0 42.92 42.92 84.48 0 84.48 0 0
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Customer: PARAMOUNT RESOURCES LTD. I
Customer Rep: WILBERT CAUHOO 1GERRY SANDERS
Well Nlme: PARA et II FT UARD
Well Locltlon: 1-46 I

t
t

Dltemme Ann Prell Ann Temp Stltle GI. Rite 1 GI. Rite 2 Totll GIS HetGas Cum G.s 1 CumGI' Total GI. fluid Inl. N21nl. Surf Vol GalnILo•• Cum +1-
VY/mmidd kPI C kPI 1OA3m3ld 1OA3m3ld 1OA3m3ld 1OA3m3ld 1OA3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112/17
15:00:02 I 76.89 9.93 50.53 42.06 0 42.06 42.06 84.n 0 84.n 0 0
15:10:02 76.89 9.93 58.63 41.96 0 41.96 41.96 85.07 0 85.07 0 0
15:20:02 106.35 I 10 69.19 39.47 0 39.47 39.47 85.35 0 d5.35 0 0I

15:30:02 124.03 I 10.01 26.96 40.15 0 40.15. 40.15 85.62 0 85.62 0 0I

15:40:02 149.32 10.35 30.04 43.32 0 43.32 43.32 85.91 0 85.91 0 0
15:50:02 129.92 10.27 28.18 40.83 0 40.83 40.83 86.2 0 86.2 0 0
16:00:02 137.54 9.85 28.57 42.02 0 42.02 42.02 86.48 0 86.48 0 0
16:09:00 BIT AT SURFACE. CLOSE BLIND RAMS.
16:10:02 22.67 9.57 2.55 0 0 0 0 86.69 0 86.69 0 0
16:13:00 DIVERT FLOW THROUGH HCR. REMOVE BEARING ASSEMBLY FROM ROTATING HEAD.
16:20:02 63.36 11.67 34.18 42.99 0 42.99 42.99 87.06 0 87.06 0 0
16:30:02 59.21 12.09 29.41 40.56 0 40.56 40.56 87.34 0 87.34 0 0
16:40:02 54.52 12.35 29.27 41.53 0 41.53 41.53 87.62 0 87.62 0 0
16:50:02 57.47 12.58 29.76 40.49 0 40.49 40.49 87.91 0 87.91 0 0
17:00:02 59.21 12.67 30.15 40.61 0 40.61 40.61 88.19 0 88.19 0 0
17:10:02 59.21 12.72 30.39 40.25 0 40.25 40.25 88.48 0 88.48 0 0
17:20:02 60.96 12.72 30.53 38.29 0 38.29 38.29 88.76 0 88.76 0 0
17:30:02 59.21 12.72 30.15 40.34 0 40.34 40.34 89.03 0 89.03 0 0
17:35:00 START BACK IN HOLE WITH NEW AIR HAMMER.
17:40:02 60.96 12.73 29.31 37.6 0 37.6 37.6 89.3 0 89.3 0 0
17:50:02 56.27 12.71 29.41 38.38 0 38.38 38.38 89.58 0 89.58 0 0
17:53:00 DIVERT FLOW THROUGH FLOW LINE. CLOSE HCR. CONTINUE TO RUN IN HOLE.
18:00:02 56.27 0.11 28.18 37.2 0 37.2 37.2 89.82 0 89.82 0 0
18:10:02 59.21 -3.31 30.15 36.53 0 36.53 36.53 90.08 0 90.08 0 0
18:20:02 49.82 -3.98 28.39 37.55 0 37.55 37.55 90.34 0 90.34 0 0
18:30:02 57.47 -2.98 29.27 36.99 0 36.99 36.99 90.59 0 90.59 0 0
18:40:02 62.16 -1.98 28.68 36.61 0 36.61 36.61 90.85 0 90.85 0 0
18:50:02 59.21 -3.81 27.45 35.63 0 35.63 35.63 91.1 0 91.1 0 0
19:00:02 59.21 I -6.29 27.94 35.56 0 35.56 35.56 91.35 0 91.35 0 0

• ALPINE OIL S.,CES CORP.
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• ALPINE OIL S.ICES CORP. •Customer: PARAMOUNT RESOURCES LTO. I
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA It al FT UARD
Well Location: 1-46

DlttIT1me Ann Press Ann Temp Static Gal Rate 1 Gal Rate 2 Total Gas NIt Gas Cum Gas 1 Cum GIIs2 Total Gas Ruld Inl. N2 In). Surf Vol GalnILoss Cum +1-
yy!mmldd kPa C kPa 10A3m3ld 10A3m3ld 1()A3m3ld 10A3m3ld 10A3rl13 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112117 I
19:10:02 I 66.85 , -7.69 28.82 36.23 0 36.23 36.23 91.6 0 91.6 0 0
19:20:02 I 54.52 -8.21 28.04 35.65 0 35.65 35.65 91.85 0 91.85 0 0
19:30:02 56.27 -8.33 28.43 35.93 0 35.93 35.93 92.1 0 92.1 0 0
19:40:02

,
60.96 -8.19 28.82 36.05 0 36.05 36.05 92.35 0 92.35 0 0i

19:50:02 I 56.27 -7.92 27.69 35.5 0 35.5 35.5 92.6 0 92.6 0 0
20:00:02 56.27 -5.86 27.94 35.89 0 35.89 35.89 92.85 0 92.85 0 0
20:10:02 54.52 , -6.56 27.55 35.52 0 35.52 35.52 93.09 0 93.09 0 0
20:20:02 56.27 ! -7.67 27.69 35.39 0 35.39 35.39 93.34 0 93.34 0 0
20:30:02 85.73 i -7.66 45.13 47.9 0 47.9 47.9 93.56 0 93.56 0 0
20:40:02 I 56.27 -6.83 27.69 35.73 0 35.73 35.73 93.83 0 93.83 0 0
20:50:02 58.01 I -7.02 27.34 35.14 0 35.14 35.14 94.07 0 94.07 0 0
21:00:02 i 51.57 -7.69 26.57 34.75 0 34.75 34.75 94.32 0 94.32 0 0
21:10:02 51.57 -7.95 26.57 34.91 0 34.91 34.91 94.56 0 94.56 0 0
21:20:02 : 53.32 I -7.91 26.71 34.98 0 34.98 34.98 94.8 0 94.8 0 0
21:30:02 I 51.57 -8.25 26.82 35.04 0 35.04 35.04 95.05 0 95.05 0 0
21:40:02 58.01 -8.71 27.1 35.04 0 35.04 35.04 95.29 0 95.29 0 0
21:50:02 59.76 ! -9.03 27.24 34.97 0 34.97 34.97 95.53 0 95.53 0 0
22:00:02 51.57 I -9.45 26.57 34.62 0 34.62 34.62 95.n 0 95.n 0 0
22:10:02 50.38 I -8.52 26.22 34.38 0 34.38 34.38 96.01 0 96.01 0 0
22:15:00 BACK ON BOnOM. START TO RUN IN SURVEY.
22:20:02 50.38 I -6.45 25.98 I 34.45 0 34.45 34.45 96.25 0 96.25 0 0
22:25:00 PICK UP KELLY. I I
22:28:00 START PUMPING NITROGEN AT 36 m3lmin.
22:30;02 50.38 I -4.8 ! 25.73 I 34.45 0 34.45 -17.39 96.49 0 96.49 0 36
22:40:02 92.83 I -4.43 I 54.57 I 55.18 0 55.18 3.34 96.79 0 96.79 0 36
22:43:00 STAND PIPE PRESSURING UP. STOP PUMPING NITROGEN. BLEEL> OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
22:50:02 100.46 I -4.15 I 60.84 I 58.78 0 I 58.78 58.78 97.21 0 97.21 0 0
23:00:02 47.43 I -2.53 I 25.98 I 31.19 0 I 31.19 31.19 97.5 0 97.5 0 0
23:07:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
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• ALPINE OIL S.,CES CORP. •Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DatefTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas 2 Total Gas fluid In). N2InJ. Surf Vol GalnILoss Cum +/-
yylmmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 Umln m3lmln m3 m3 m3
99112/17
23:10:02 53.32 -0.95 26.47 34.46 0 34.46 -17.38 97.75 0 97.75 0 36
23:20:02 72.74 -2.54 38.39 43.46 0 43.46 -8.38 98.01 0 98.01 0 36
23:30:02 1n.06 -2.41 104.29 81.2 0 81.2 29.36 98.43 0 98.43 0 36
23:34:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
23:40:02 144.65 -0.51 88.58 72.51 0 72.51 72.51 99 0 99 0 0
23:43:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
23:50:02 118.14 0.51 63.29 58.83 0 58.83 6.99 99.42 0 99.42 0 36
99112/18
0:00:02 150.55 0.93 94.23 76.26 0 76.26 24.42 99.9 0 99.9 0 36
0:10:02 144.65 0.97 100.86 80.26 0 80.26 28.42 100.45 0 100.45 0 36
0:20:02 139.98 1.59 100.98 80.93 0 80.93 29.09 101.01 0 101.01 0 36
0:24:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
0:29:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
0:30:02 113.46 2.16 81.82 70.56 0 70.56 18.72 101.56 0 101.56 0 36
0:40:02 112.25 2.1 79.99 70.48 0 70.48 18.64 102.03 0 102.03 0 36
0:50:02 124.03 2.03 90.3 76.63 0 76.63 24.79 102.54 0 102.54 0 36
1:00:02 128.19 1.87 93.37 78.63 0 78.63 26.79 103.08 0 103.08 0 36
1:10:02 132.87 2.18 96.93 80.24 0 80.24 28.4 103.64 0 103.64 0 36
1:16:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
1:20:02 128.71 2.75 90.92 76.56 0 76.56 76.56 104.19 0 104.19 0 0
1:21:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
1:30:02 107.56 3.4 76.67 69.21 0 69.21 17.37 104.67 0 104.67 0 36
1:40:02 121.08 3.1 84.16 73.35 Q 73.35 21.51 105.17 0 105.17 0 36
1:50:02 134.6 2.78 94.11 78.72 0 78.72 26.88 105.7 0 105.7 0 36
2:00:02 135.81 3.2 97.42 80.48 0 80.48 28.64 106.25 0 106.25 0 36,
2:10:02 135.81 3.69 96.93 80.19 0 80.19 28.35 106.81 0 106.81 0 36I

I 2:20:02 140.49 i 3.97 96.56 80 0 80 28.16 107.36 0 107.36 0 36
2:30:02 134.08 4.31 97.79 80.58 0 80.58 28.74 107.92 0 107.92 0 36
2:40:02 I 140.49 I 4.56 98.28 80.02 0 80.02 28.18 108.48 0 108.48 0 36
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• ALPINE OIL S.,CES CORP. •Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas 2 Total Gas Fluid In). N2In). Surf Vol GainILoss Cum +/.
YY/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
9911~18 I
2:50:02 134.08 I 4.78 96.8 79.38 0 79.38 27.54 109.03 0 109.03 0 36
3:00:02 I 135.81 4.9 96.93 79.19 0 79.19 27.35 109.58 0 109.58 0 36
3:10:02 135.81 4.84 97.17 79.08 0 79.08 27.24 110.13 0 110.13 0 36
3:16:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
3:20:02 128.71 5.07 91.9 76.31 0 76.31 24.47 110.68 0 110.68 0 36
3:22:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
3:30:02 104.62 5.21 73.72 66.24 0 66.24 14.4 111.14 0 111.14 0 36
3:40:02 134.6 4.8 89.69 76.44 0 76.44 24.6 111.63 0 111.63 0 36
3:50:02 129.92 4.79 91.n 78.75 0 78.75 26.91 112.18 0 112.18 0 36
4:00:02 131.14 5.32 96.8 80.69 0 80.69 28.85 112.73 0 112.73 0 36
4:01:00 INCREASE NITROGEN INJECTION RATE TO 40 m3lmln.
4:02:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE.
4:05:00 START TO PULL OUT OF HOLE.
4:10:02 97.51 5.59 66.24 64.74 0 64.74 64.74 113.27 0 113.27 0 0
4:20:02 63.9 5.97 38.88 42.01 0 42.01 42.01 113.63 0 113.63 0 0
4:30:02 48.63 6.22 27.8 32.06 0 32.06 32.06 113.89 0 113.89 0 0
4:40:02 49.18 6.39 25.87 34.39 0 34.39 34.39 114.1 0 114.1 0 0
4:50:02 44.48 6.59 25.48 29.83 0 29.83 29.83 114.35 0 114.35 0 0
5:00:02 44.48 6.83 24.99 30.57 0 30.57 30.57 114.59 0 114.59 0 0
5:10:02 47.43 6.66 25.73 35.5 0 35.5 35.5 114.82 0 114.82 0 0
5:20:02 52.12 6.82 25.13 28.3 0 28.3 28.3 115.05 0 115.05 0 0
5:30:02 44.48 7.17 i2·t~6 33.95 0 33.95 33.95 115.28 0 115.28 0 0 --
5:40:02 44.48 7.44 23.52 27.44 0 27.44 27.44 115.51 0 115.51 0 0
5:50:02 44.48 7.87 23.27 36.06 0 36.06 36.06 115.74 0 115.74 0 0
6:00:02 44.48 8.14 23.27 32.56 0 32.56 32.56 115.97 0 115.97 0 0
6:10:02 44.48 8.34 23.27 34.97 0 34.97 34.97 116.2 0 116.2 0 0
6:20:02 53.87 8.56 23.31 35.04 0 35.04 35.04 116.43 0 116.43 0 0
6:30:02 44.48 8.79 22.78 33.n 0 33.n 33.n 116.66 0 116.66 0 0
6:40:02 41.54 I 9.06 22.78 28.44 0 28.44 28.44 116.88 0 116.88 0 0
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• ALPINE OIL S.,CES CORP. •Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et II FT UARD
Well Location: 1-46

I

OatelTlme AnnPreu Ann Temp Static Gas Rate 1 GssRate2 Total Gas HetGas Cum Gas 1 Cum Gas 2 Total Gsa Fluid In). N2In). Surf Vol GalnILosa Cum fl·
yy/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112/18
6:50:02 44.48 9.54 22.29 35.87 0 35.87 35.87 117.11 0 117.11 0 0
7:00:02 41.54 9.b'! 22.29 28.36 0 28.36 28.36 117.33 0 117.33 0 0
7:10:02 44.48 10.09 22.05 32.18 0 32.18 32.18 117.55 0 117.55 0 0
7:20:02 49.18 10.36 22.68 30.17 0 30.17 30.17 117.78 0 117.78 0 0
7:30:02 53.87 10.64 23.07 36.41 0 36.41 36.41 118.01 0 118.01 0 0

---

i 7:40:02 44.48 11.23 22.29 32.54 0 32.54 32.54 118.24 0 11P.24 0 0
7:50:02 39.79 11.79 21.66 28.92 0 28.92 28.92 118.47 0 118.47 0 0
8:00:00 BIT AT SURFACE. OPEN HCR. CLOSE BLIND RAMS AND FLOW LINE. REMOVE BEARING ASSEMBLY FROM ROTATING HEAD.
8:00:02 41.54 11.92 21.07 30.45 0 30.45 30.45 118.68 0 118.68 0 0
8:10:02 46.23 I 12.17 22.19 34 0 34 34 118.9 0 118.9 0 0
8:20:02 42.73 12.77 21.9 33.02 0 33.02 33.02 119.13 0 119.13 0 0
8:30:02 44.48 13.33 21.8 29.33 0 29.33 29.33 119.37 0 119.37 0 0

I 8:40:02 44.48 13.76 20.08 29.65 0 29.65 29.65 119.57 0 119.57 0 0
8:50:02 39.79 13.82 19.2 33.21 0 33.21 33.21 119.78 0 119.78 0 0
9:00:02 41.54 I 13.84 18.86 31.64 0 31.64 31.64 120 0 120 0 0
9:10:00 INSTALL BEARING ASSEMBLY IN ROTATING HEAD. OPEN BLIND RAMS. START BACK IN HOLE WITH AIR HAMMER.
9:10:02 I 39.79 I 13.82 21.41 34.43 0 34.43 34.43 120.22 0 120.22 0 0
9:20:02 41.54 13.79 20.33 26.71 0 26.71 26.71 120.45 0 120.45 0 0
9:30:04 I 44.48 13.7 20.57 34.64 0 34.64 34.64 120.68 0 120.68 0 0
9:31:00 i OPEN FLOW LINE. CLOSE HCR. CONTINUE TO RUN IN HOLE.
9:40:02 41.54 4.6 18.61 26.14 0 26.14 26.14 120.88 0 120.88 0 0
9:50:02 i 46.23 2.59 18.26 33.5 0 33.5 33.5 121.08 0 121.08 0 0
10:00:00 SLIP AND CUT DRILL LINE.
10:00:02 I 38.59 2.05 19.1 32.99 0 32.99 32.99 121.31 0 121.31 0 0
10:10:02

, 44.48 I 2.81 19.84 34.28 0 34.28 34.28 121.54 0 121.54 0 0I

10:20:02 i 41.54 ! 3.56 19.35 34.28 0 34.28 34.28 121.77 0 121.77 0 0
10:30:02 i 38.59 4.12 19.35 33.18 0 33.18 33.18 122.01 0 122.01 0 0
10:40:02 I 38.59 : 4.62 19.1 33 0 33 33 122.24 0 122.24 0 0
10:50:02 38.59 5.05 18.61 32.63 0 32.63 32.63 122.47 0 122.47 0 0
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• ALPINE OIL S9'CES CORP. •
I

Customer: PARAMOUNT RESOURCES LTO. I
Cultomer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DatelTlme AnnPreu Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas HetGas Cum Gal 1Cum Gas 2 Total Gal fluid InJ. N2InJ. Surf Vol GalnILoss Cum +/.
wlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99/12/18 I
11:00:00 CONTINUE TO RUN IN HOLE.
11:00:02 38.59 I 5.5 18.12 31.7 0 31.7 31.7 122.7 0 122.7 0 0
11:10:02 39.79 I 5.31 16.99 25.59 0 25.59 25.59 122.91 0 122.91 0 0I
11:20:02 I 35.65 i 3.02 16.4 25.42 0 25.42 25.42 123.08 0 123.08 0 0

I

11:30:02 41.54 0.75 18.61 32.56 0 32.56 32.56 123.3 0 123.3 0 0.•.
123.53 0 123.53 011:40:02 38.59 ·1.01 18.61 30.47 0 30.47 30.47 0

11:50:02 39.79 ·2.16 19.2 32.82 0 32.82 32.82 123.75 0 123.75 0 0
12:00:02 38.59 ·2.51 19.1 31.03 0 31.03 31.03 123.98 0 123.98 0 0
12:10:02 36.84 ·2.n 18.71 29.16 0 29.16 29.16 124.2 0 124.2 0 0
12:20:02 41.51 I ·2.85 19.1 32.46 0 32.46 32.46 124.43 0 124.43 0 0
12:30:02 41.54 I ·1.15 18.61 33.44 0 33.44 33.44 124.66 0 124.66 0 0
12:40:02 38.59 I 0.29 18.36 31.09 0 31.09 31.09 124.88 0 124.88 0 0
12:50:02 39.79 -0.21 18.22 29.89 0 29.89 29.89 125.1 0 125.1 0 0
13:00:02 41.54 ·1.86 18.86 31.63 0 31.63 31.63 125.32 0 125.32 0 0
13:10:02 38.59 -3.05 18.61 33.41 0 33.41 33.41 125.54 0 125.54 0 0
13:20:v2 36.84 -3.43 18.96 31.71 0 31.71 31.71 125.76 0 125.76 0 0
13:30:02 41.54 -3.47 19.1 32.06 0 32.06 32.06 125.98 0 125.98 0 0
13:40:02 41.54 -3.26 18.86 29.83 0 29.83 29.83 126.19 0 126.19 0 0
13:45:00 ON BOTTOM. PICI{ UP KELLY AND PREPARE TO CIRCULATE.
13:50:02 40.34 I -2.57 18.51 32.66 0 32.66 32.66 126.41 0 126.41 0 0
14:00:02 41.54 ·1.03 17.87 31.87 0 31.87 31.87 126.63 0 126.63 0 0
14:06:00 START PUMPING NITROGEN.
14:10:02 50.38 I 0.34 25.24 37.67 0 37.67 ·14.17 126.86 0 126.86 0 36I

14:20:02 112.25 0.45 78.52 68.19 0 68.19 16.35 127.26 0 127.26 0 36
14:30:02 I 116.92 i 0.24 75.94 67.27 0 67.27 15.43 127.74 0 127.74 0 36
14:40:02 i 93.36 I 0.06 55.33 55.88 0 55.88 4.04 128.18 0 128.18 0 36
14:50:02 ! 101.67 , 0.39 68.07 63.98 0 63.98 12.14 128.63 0 128.63 0 36
15:00:02 119.87 J 0.82 76.68 69.02 0 69.02 17.18 129.09 0 129.09 0 36
15:03:00 ! KELLY DOWN. WORK PIPE.
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• ALPINE OIL••,CES CORP. •Cultomer: PARAMOUNT RESOURCES LTD.
Cultomer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA It al FT UARD
Well Location: 1-46 I

DltelTlme Ann Pre.. Ann Temp Static Ga. RIt,1 Ga. Rate 2 Total Gal HetG•• Cum Gal 1 Cum G•• ~ Total Ga. fluid Inl. N21nl. Surf Vol G.lnlLoas Cum +I.
wlmmldd kPa C kPa 1o"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 Umln m3lmln m3 m3

.-
m~

99112/18
15:06:00 ISTOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
15:10:00 !CONNECTION COMPLETE. START PUMPING NITROGEN.
15:10:02 i 119.87 I 1.35 80.61 70.67 0 70.67 18.83 129.62 0 129.62 0 36
15:20:02 I 88.68 I 1.8 57.4 56.67 0 56.67 4.83 129.99 0 129.99 0 36
15:27:00 DROP 1640 mSAMPLE.
15:30:02 ! 112.25 1.63 73.6 67.41 0 67.41 15.57 130,43 0 130,43 0 36
15:40:02 119.87

,
1.69 76.93 59.02 0 69.02 17.18 130.91 0 130.91 0 36

15:50:02 I 119.87 i 1.83 n,17 69.59 0 69.59 17.75 131.39 0 131.39 0 36
16:00:02 111.03 i 2.09 71.28 66.n 0 66.n 14.93 131.89 0 131.89 0 36I

16:10:02 I 112.25 I 2.37 74.83 69.49 0 69.49 17.65 132.37 0 132.37 0 36
16:20:02 I 107.56 i 2.53 74.46 69.86 0 69.86 18.02 132.85 0 132.85 0 36

I DROP 1645 mSAMPLE. TRACE OF WATER IN SAMPLE.
.-

16:22:00
16:30:02 I 112.25, 2.62 75.08 70.39 0 70.39 18.55 133.35 0 133.35 0 36
16:40:02 I 116.92i 2.71 n,42 72.02 0 72.02 20.18 133.84 0 133.84 0 36
16:50:02 I 119.87: 2.91 78.4 72.5 0 72.5 20.66 134.34 0 134.34 0 36
17:00:02 , 112.25 3.07 78.27 72.52 0 72.52 20.68 134.85 0 134.85 0 36
17:10:02 119.87 3.2 78.89 73.15 0 73.15 21.31 135.35 0 135.35 0 36,

17:20:02 ! 115.19 3.38 79.5 73.67 0 73.67 21.83 135.86 0 135.86 0 36
I

17:30:02 I 115.19, 3.59 79.25 73.27 0 73.27 21.43 136.36 0 136.36 0 36
17:34:00 ! KELLY DOWN. WORK PIPE.
17:40:02 , 106.35' 3.86 73.36 69.75 0 69.75 17.91 136.86 0 136.86 0 36
17:50:02 ; 115.19 4.15 80.97 73.73 0 73.73 21.89 137.36 0 137.36 0 36
17:56:00 ! STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
18:00:02 100.46' 4.02 67.22 65.81 0 65.81 65.81 137.87 0 137.87 0 0
18:10:03 47.43' 4.37 26.47 34.87 0 34.87 34.87 138.2 0 138.2 0 0
18:20:02 41.54 4.7 20.33 24.94 0 24.94 24.94 138.39 0 138.39 0 0
18:30:02 , 41.54 4.93 20.33 31.66 0 31.66 31.66 138.6 0 138.6 0 0
18:32:00 ! START PUMPING NITROGEN.
18:40:02 ' 97.51 4.69 69.68 63.27 0 63.27 11.43 138.9 0 138.9 0 36
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• ALPINE OIL S.ICES CORP. •!Customer: PARAMOUNT RESOURCES LTD.
ClJstomer Rep: WILBERT CALIHOO / GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

Datel11me Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas2 Total Gas fluid In). N2In). Surf Vol GalnILoss Cum +/.
vvlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112/18
18:50:02 128.19 3.n 97.05 76.85 0 76.85 25.01 139.4 0 139.4 0 36
18:51:00 INCREASE NITROGEN INJECTION RATE TO 40 m3lmin.
18:52:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
18:57:00 START PUMPING NITROGEN.
19:00:02 62.16 3.n 38.74 46.91 0 46.91 ·10.69 139.82 0 139.82 0 40
19:10:02 126.98 3.64 91.53 75.94 0 75.94 18.34 140.27 0 140.27 0 40
19:20:02 135.81 3.21 101.84 81.21 0 81.21 23.61 140.82 0 140.82 0 40
19:23:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
19:30:02 66.85 3.07 39.13 44.44 0 44.44 44.44 141.32 U 141.32 0 ---

0
CON'~ECTION COMPLETE. START PUMPING NITROGEN. RESUME DRILLING. - ---

19:32:00
19:40:02 97.51 4.05 69.43 64.06 0 64.06 5.46 141.66 0 141.66 0 40
19:50:02 125.761 3.91 87.73 74.99 0 74.99 17.39 142.13 0 142.13 0 40
20:00:02 137.541 4.09 98.28 81.?1 0 81.24 23.64 142.68 0 142.68 0 40
20:10:02 141.71 4.29 104.54 85.4 0 85.4 27.8 143.26 0 143.26 0 40
20:13:00 DROP 1650 mSAMPLE.
20:20:02 132.871 4.62 95.46 81.11 0 81.11 23.51 143.84 0 143.84 0 40
20:3 )2 132.87 4.98 95.7 82.21 0 82.21 24.61 144.4 0 144.4 0 40
20:40:02 132.87 5.04 95.7 82.47 0 82.47 24.87 144.97 0 144.97 0 40
20:50:02 144.65 4.86 101.59 86.75 0 86.75 29.15 145.55 0 145.55 0 40
20:56:00 DROP 1655 mSAMPLE.
21:00:02 129.92 4.8 89.56 79.75 0 79.75 22.15 146.12 0 146.12 0 40
21:10:02 129.921 4.51 91.n 80.94 0 80.94 23.34 146.68 0 146.68 0 40
21:20:02 137.541 4.34 94.11 82.39 0 82.39 24.79 147.25 0 147.25 0 40
21:30:02 175.831 4.3 124.05 100.15 0 100.15 42.55 147.87 0 147.87 0 40
21:32:00 IDROP 1660 mSAMPLE.
21:36:00 I STOP PUMPING NITROGEN. 1LEED OFF STAND PIPE TO MAKE CONNECTION.
21:40:02 i 106.351 4.49C]@ 71.61 ol=.?~. I 71.6 148.48 0 148.d~ 0 0
21:44:00 !CONNECTION COMPLETE. START PUMPING NTROGEN. RESUME liRILLING.
21:50:02 I 88.681 4.571 58.871 59.791 01 59.79 I 2.19 148.83 0 148.83 0 40
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• ALPINE OIL S.,CES CORP. •Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CALIHOO / GeRRY SANDERS
Well Name: PARA et al FT LIARD
Well Locatlon: 1-46 I

I
Datel11me Ann Prell IAnn Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gaa2 Total Gas fluid In). N2In). Surf Vol GalnILolI Cum+/·
vv/mrnldd kPa I C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99/12/18 I t

22:00:02 ! 107.561 4.1 n.65 70.74 0 70.74 13.14 149.31 0 149.31 0 40
22:10:02 98.72/ 2.92 68.81 66.53 66.53 8.93 149.8 0 149.8 0 40 --0
22:20:02 I 113.98! 2.73 74.23 69.59 0 69.59 11.99 150.26 0 150.28 0 40
22:30:02 i 129.92: 2.54 89.32 78.58 0 78.58 20.98 150.78 0 150.78 0 40

I I

22:40:02 132.871 2.31 92.51 80.6 0 80.6 23 151.33 0 151.33 0 40
22:50:02 I 137.54i 2.21 93.62 80.87 0 80.87 23.27 151.9 0 151.9 0 40
22:58:00 DROP 1665 mSAMPLE.
23:00:02

,
140.491 2.37 97.05 82.83 0 82.83 25.23 152.47 0 152.47 0 40I

23:10:02 I 138.76 1 2.47 98.4 84.03 0 84.03 26.43 153.04 0 153.04 0 40i
23:20:02 I 132.871 2.64 95.7 82.74 0 82.74 25.14 153.62 0 153.62 0 40
23:30:02 140.49 1 2.8 95.09 82.29 0 82.29 24.69 154.19 0 154.19 0 40
23:40:02 i 137.541 2.95 94.35 82.4 0 82.4 24.8 154.76 0 154.76 0 40
23:48:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
23:50:02 I 122.31 3.04 87.23 78.05 0 78.05 78.05 155.33 0 155.33 0 0
23:56:00 ICONNECTION COMPLETE. START PUMPING NITROGEN. RESUME DRILLING.
99112/19 I

II
, 0:00:02 I 96.31 : 3.56 60.24 59.98 0 59.98 2.38 155.81 0 155.81 0 40

0:10:02 , 118.14j 3.63 82.44 74.3 0 74.3 16.7 156.28 0 156.28 0 40
0:20:02 I 124.031 3.53 88.83 78.23 0 78.23 20.63 156.81 0 156.81 0 40
0:30:02 i 122.81/ 3.46 85.27 76.13 0 76.13 18.53 157.33 0 157.33 0 40
0:30:00 DROP 1670 mSAMPLE.
0:35:00 STOP DRILLING. LIFT OFF BOnOM AND CIRCULATE TO CLEAN UP HOLE.
0:40:02 i 141.71 ! 3.62 99.63 84.95 0 84.95 27.35 157.9 0 157.9 0 40
0:50:02 I 132.871 3.72 94.47 82.51 0 82.51 24.91 1&8.48 0 158.48 0 40
1:00:02 128.19; 3.89 92.87 81.55 0 81.55 23.95 159.05 0 159.05 0 40
1:10:02 I 132.871 3.85 93.49 81.93 0 81.93 24.33 159.62 0 159.62 0 40
1:20:02 129.921 3.72 91.n 80.9 0 80.9 23.3 160.19 0 160.19 0 40
1:30:02 140.491 3.61 92.88 81.3 0 81.3 23.7 160.74 0 160.74 0 40
1:40:02 126.981 3.53 93.25 81.79 0 81.79 24.19 161.31 0 161.31 0 40 I
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Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA It at FT UARD
Well LocItIon: 1-48

DlttlTlrnt AnnPreu Ann Temp StatIc Ga. Rat. 1 Ga.Rltt2 Total Ga. NltGu Cum Ga. 1 Cum Ga. Total Ga. fluid In). N2In). Surf Vol GalnILoll Cum +1·
vvlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
9911mB
1:42:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
1:50:02 82.78 4.01 52.49 55.69 0 55.69 ·1.91 161.83 0 161.83 0 40
1:51:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
2:00:02 87.47 1 4.6 56.06 56.15 0 56.15 ·1.45 162.18 0 162.18 0 40
2:10:02 112.25 3.45 78.02 69.61 0 69.61 12.01 162.61 0 162.61 0 40
2:20:02 133.38 3.24 85.15 74.15 0 74.15 16.55 163.11 0 163.11 0 40
2:30:02 143.43 3.5 78.64 70.9 0 70.9 13.3 163.61 0 163.61 0 40
2:40:02 186.39 6.71 128.1 98.26 0 98.26 40.66 164.24 0 164.24 0 40
2:50:02 200.63 6.53 150.7 107.12 0 107.12 49.52 164.9 0 164.9 0 40
3:00:02 165.28 6.56 123.93 91.92 0 91.92 34.32 165.62 0 165.62 0 40
3:10:02 101.671 6.06 72.98 64.54 0 64.54 6.94 166.18 0 166.18 0 40
3:20:02 124.03: 5.67 90.05 74.29 0 74.29 16.69 166.66 0 166.66 0 40
3:30:02 151.nl 5.93 119.4 89.26 0 89.26 31.66 167.33 0 167.33 0 40
3:40:02 i 118.141 5.64 87.35 73.04 0 73.04 15.44 167.84 0 167.84 0 40
3:50:02 217.07 5.9 167.75 112.72 0 112.72 55.12 168.48 0 168.48 0 40
3:54:00 ISTOP PUMPING NITROGEN. BLEED OFF STAND PIPE.
3:58:00 i START TO PULL OUT OF HOLE FOR NEW AIR HAMMER.
4:00:02 82.78 6.1 55.93 52.65 0 52.65 52.65 169.1 0 169.1 0 0
4:10:02 44.481 6.08 25.24 24.6 0 24.6 24.6 169.32 0 169.32 0 0
4:20:02 I 41.54i 6 23.03 22.16 0 22.16 22.16 169.53 0 169.53 0 0
4:30:02 42.73! 6.29 24.36 29.76 0 29.76 29.76 169.74 0 169.74 0 0
4:40:02 I 41.541 6.5 22.78 31.92 0 31.92 31.92 169.95 0 169.95 0 0
4:50:02 I 49.18 6.74 25.38 30.93 0 30.93 30.93 170.14 0 170.14 0 0
5:00:02 ! 47.431 7.25 25.73 31.4 0 31.4 31.4 170.33 0 170.33 0 0
5:10:02 45.68 1 7.8 25.59 29.55 0 29.55 29.55 170.52 0 170.52 0 0
5:20:02 50.38! 8.26 25.98 29.8 0 29.8 29.8 170.71 0 170.71 0 0
5:30:02 , 44.48' 8.61 25.98 32.25 0 32.25 32.25 170.9 0 170.9 0 0
5:40:02 44.48 8.94 25.24 22.65 0 22.65 22.65 171.11 0 171.11 0 0
5:50:02 , 52.12 9.15 26.61 27.3 0 27.3 27.3 171.3 0 171.3 0 0

• ALPINE OIL S.ICES CORP.
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Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

,

DatelTlme AnnPresa Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas HetGas Cum Gas 1 Cum Gas Total Gas Fluid In). N2In). Surf Vol GalnILos. Cum +/.
wlmrnldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10"3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112/19 i !

6:00:02
,

47.43: 9.64 25.96 27.52 0 27.52 27.52 171.49 0 171.49 0 0I

6:10:02 i 49.18, 9.84 24.69 23.4 0 23.4 23.4 171.67 0 171.67 0 0
6:20:02 i 42.73 [ 10 25.83 29.33 0 29.33 29.33 171.87 0 171.87 0 0
6:30:02 ! 45.68! 10.07 25.1 26.43 0 26.43 26.43 172.06 0 172.06 0 0
6:40:02 I 44.48 1 10.25 25.24 22.93 0 22.93 22.93 172.24 0 172.24 0 0
6:50:02 I 44.481 10.57 25.73 31.2 0 31.2 31.2 172.44 0 172.44 0 0
7:00:02 , 47.43! 10.9 25.24 24.66 0 24.66 24.66 172.64 0 172.64 0 0
7:10:02 47.43 11.2 25.73 33.22 0 33.22 33.22 172.85 0 172.85 0 0
7:20:02 I 44.48: 11.57 24.99 31.54 0 31.54 31.54 173.05 0 173.05 0 0
7:30:02 i 42.73, 11.06 24.61 30.85 0 30.85 30.85 173.27 0 173.27 0 0

!

'1:38:00 I BIT AT SURFACE. OPEN HCR. CLOSE BLIND RAMS AND FLOW LINE. REMOVE BEARING ASSEMBLY FROM ROTATING HEAD.
7:40:02 ! 36.841 9.49 24.11 19.91 0 19.91 19.91 173.47 0 173.47 0 0
7:50:03 i 41.54' 9.38 25.24 31.08 0 31.08 31.08 173.67 0 173.67 0 0

"- -
8:00:02 44.481 10.07 24.99 30.09 0 30.09 30.09 173.89 0 173.89 0 0
8:10:02 41.541 10.67 24.5 29.71 0 29.71 29.71 174.1 0 174.1 0 0
8:20:02 41.541 11.14 24.26 30.96 0 30.96 30.96 174.31 0 174.31 0 0
8:30:02 I 44.48i 11.59 23.52 29.91 0 29.91 29.91 174.52 0 174.52 0 0
8:40:02 39.791 11.99 23.13 30.06 0 30.06 30.06 174.73 0 174.73 r, 0
8:50:02 47.431 12.35 24.99 31.44 0 31.44 31.44 174.94 0 174.94 0 0
9:00:02 44.48 1 12.68 21.8 29.65 0 29.65 29.65 175.12 0 175.12 0 0
9:10:02 49.18! 12.86 23.17 31.05 0 31.05 31.05 175.32 0 175.32 0 0
9:15:00 INSTALL BEARING ASSEMBLY IN ROTATING HEAD. OPEN BLIND RAMS. START BACK IN HOLE WITH AIR HAMMER.
9:20:02 44.481 12.85 23.03 31.07 0 31.07 31.07 175.53 0 175.53 0 0
9:30:02 44.481 12.88 22.54 22.44 0 22.44 22.44 175.73 0 175.73 0 0
9:40:00 OPEN FLOW LINE. CLOSE HCR. CONTINUE TO RUN IN HOLE.
9:40:02 42.731 12.91 21.9 23.15 0 23.15 23.15 175.91 0 175.91 0 0
9:50:02 I 44.481 5 21.56 22.27 0 22.27 22.27 176.09 0 176.09 0 0
10:00:02 44.48! 2.82 21.07 26.24 0 26.24 26.24 176.28 0 176.28 0 0
99112/19 I

• ALPINE OIL S.,CES CORP.
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• ALPINE OIL S.'CES CORP. •Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Wen Name: PARA et al FT UARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gal Rite 2 Total Gil NIt 0.. Cum Gal 1 Cum Gal Total Gal fluid Inj. N2lnj. Surf Vol GalnILoss Cum +/-
yylmmldd kPI C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
10:10:02 49.18 1.83 21.45 29.98 0 29.98 29.98 176.48 0 176.48 0 0
10:20:02 41.54 1.02 20.57 28.39 0 28.39 28.39 176.68 0 176.68 0 0
10:30:02 46.23! 0.26 20.96 29.17 0 29.17 29.17 176.89 0 176.89 0 0
10:40:02 I 46.231 -0.52 20.47 26.42 0 26.42 26.42 1n.08 0 1n.08 0 0
10:50:02 43.29: -1.21 19.49 29.75 0 29.75 29.75 1n.27 0 1n.27 0 0
11:00:00 I SHIP 3.0 m3 SOLIDS AND WATER FROM PRESSURE TANK.
11:00:02 41.54 -1.48 19.84 29.92 0 29.92 29.92 1n.47 0 1n.47 0 0
11:10:02 I 41.541 -1.81 20.08 25.15 0 25.15 25.15 1n.65 0 1n.65 0 0-
11:20:02 I 38.59 -2.08 19.84 26.32 0 26.32 26.32 1n.84 0 1n.84 0 0
11:30:02 38.591 -2.42 19.84 26,15 0 26.15 26.15 178.04 0 178.04 0 0
11:40:02 38.591 -2.75 19.59 27.45 0 27.45 27.45 178.24 0 178.24 0 0
11:50:02 I 45.04J -2.95 20.12 30,93 0 30.93 30.93 178.44 0 178.44 0 0
12:00:02 38.59, -2.98 19.1 24.89 0 24.89 24.89 178.62 0 178.62 0 0
12:10:02 i 34.451 -3.11 15.56 15.8 0 15.8 15.8 178.79 0 178.79 0 0
12:18:00 I ON BOnOM. PICK UP KELLY AND PREPARE TO CIRCULATE.
12:20:02 I 38.591 -2.8 18.36 27.9 0 27.9 27.9 '18.95 0 178.95 0 0
12:30:02 I 38.591 -1.5 19.35 28.1 0 28.1 28.1 179.15 0 179.15 0 0
12:32:00 ! START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
12:40:02 I 38.59! -0.09 19.59 19.6 0 19.6 -35.12 179.33 0 179.33 0 38
12:50:02 ! 145.87i 1.31 103.43 73.25 0 73.25 18.53 17P.66 0 179.66 0 38
13:00:02 I 156.441 3.23 112.64 75.04 0 75.04 20.32 180.21 0 180.21 0 38
13:10:02 I 156.441 3.5 114.11 73.89 0 73.89 19.17 180.72 0 180.72 0 38
13:13:00 I STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
13:19:00 I START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
13:20:02

,
118.141 4.16 84.65 59.79 0 59.79 5.07 181.21 0 181.21 0 38i

13:30:02 1 138.761 5.46 105.n 68.65 0 68.65 13.93 18U4 0 181.64 0 38
13:40:02 ! 147.6i 5.45 113.13 70.75 0 70.75 16.03 182.13 0 182.13 0 38
13:50:02 , 135.81 5.13 102.33 65.99 0 65.99 11.27 182.61 0 182.61 0 38
14:00:02 146.38: 5.3 109.08 69.33 0 69.33 14.61 183.0B 0 183.08 0) 38
14:10:02

, 150.55; 5.6 113.62 72 0 72 17.28 183.57 0 183.57 O! 38,
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Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gal Rate 1 Gas Rate 2 Total Gal HetGal CumGal1 Cum Gas Total Gas Fluid Inl. N21"'. Surf Vol GalnILosl Cum +,.
yy/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IIm:n m3lmln m3 m3 m3
99/12/19 I
14:20:02 145.87 5.85 115.96 72.75 0 72.75 18.03 184.08 0 184.08 0 38
14:30:02 151.n 6.02 117.43 73.55 0 73.55 18.83 184.57 0 184.57 0 38
14:40:02 150.55 6.36 114.85 72.46 0 72.46 17.74 185.07 0 185.07 0 38
14:50:02 144.651 6.8 111.9 71.73 0 71.73 17.01 185.57 0 185.57 0 38
14:56:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
15:00:02 135.81 7.06 103.31 69.11 0 69.11 69.11 186.08 0 186.08 0 0
15:01:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
15:10:02 119.87 7.89 84.54 60.7 0 60.7 5.98 186.52 0 186.52 0 38
15:20:02 129.92 7.74 98.16 68.9 0 68.9 14.18 186.96 0 186.96 0 38
15:29:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.

, 15:30:02 155.21 8.32 115.71 n.09 0 n.09 n.09 187.49 0 187.49 0 0
15:35:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
15:40:02 110.51 8.66 81.09 61.38 0 61.38 6.66 187.95 0 187.95 0 38
15:50:02 132.87 8.26 99.14 71.46 0 71.46 16.74 188.38 0 188.38 0 38
16:00:02 137.031 7.45 103.92 72.07 0 72.07 17.35 188.86 0 188.86 0 38
16:10:02 149.32 7.12 109.33 74 0 74 19.28 189.37 0 189.37 0 38
16:20:02 141.71 7.06 107.49 74.2 0 74.2 19.48 189.89 0 189.89 0 38
16:30:02 139.98 7.16 109.33 75.52 0 75.52 20.8 190.4 0 190.4 0 38
16:39;00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE. START TO PULL OUT OF HOLE FOR BIT.
16:40:02 164.05 7.27 124.05 82.97 0 82.97 82.97 190.96 0 190.96 0 0
16:50;02 69.8 7.33 39.62 37.91 0 37.91 37.91 191.39 0 191.39 0 0
17:00:02 I 47.98! 7.42 20.61 19.37 0 19.37 19.37 191.58 0 191.58 0 0
17:10:02 I 41.54 7.42 19.84 26.8 0 26.8 26.8 191.75 0 191.75 0 0
17:20:02 I 44.481 7.84 20.57 26.08 0 26.08 26.08 191.92 0 191.92 0 0
17:30:02 I 41.541 8.48 19.59 19.95 0 19.95 19.95 192.08 0 192.08 0 0
17:40:02 ! 38.591 9.04 19.35 18.96 0 18.96 18.96 192.25 0 192.25 0 0
17:50:02 I 41.54: 9.38 19.84 27.11 0 27.11 27.11 192.41 0 192.41 0 0
18:00:02 I 41.54: 9.52 19.35 27.48 0 27.48 27.48 192.58 0 192.58 0 0I

18:10:02 i 41.54 1 9.n 19.59 23.39 0 23.39 23.39 192.75 0 192.75 0 0

• ALPINE OIL S.,CES CORP.
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• ALP'NE OIL Se"'CES CORP. •Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO / GERRY SANDERS
;Well Name: PARA et al FT LIARD
'Well Location: 1-46 I

1
DltelTimo Ann Prell Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas NetGal Cum GIS 1 Cum Gas Total Gas Fluid In). N2In). Surf Vol Galnllosl Cum fl·
yylmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
9911~9 I
18:20:02 j 42.73 10.11 20.92 25.95 0 25.95 25.95 192.92 0 192.92 0 0I, 18:30:02 41.541 10.21 19.84 25.86 0 25.86 25.86 193.09 0 193.09 0 0
18:40:02 I 38.591 10.01 19.59 24.34 0 24.34 24.34 193.26 0 193.26 0 0I

18:50:02 I 38.59! 10.01 18.61 24.68 0 24.68 24.68 193.43 0 193.43 0 0
19:00:02 I 36.841 10.25 18.22 26.28 0 25.28 26.28 193.6 0 193.6 0 0
19:10:02 I 47.981 10.62 19.63 27.44 0 27.44 27.44 193.n 0 193.n 0 0
19:20:02 I 41.541 11.04 19.84 24.69 0 24.69 24.69 193.96 0 193.96 0 0I
19:30:02 41.54' 11.34 19.35 21.63 0 21.63 21.63 194.13 0 194.13 0 0
19:40:02 41.54 11.78 20.57 23.21 0 23.21 23.21 194.31 0 194.31 0 0

I 19:50:02 40.34 12.17 16.79 21.96 0 21.96 21.96 194.48 0 194.48 0 0
I 20:00:02 39.79 1 12.56 20.92 24.52 0 24.52 24.52 194.65 0 194.65 0 0

20:00:00 I BIT AT SURFACE. OPEN HCR. CLOSE BLIND RAMS AND FLOW LINE. REMOVE BEARING ASSEMBLY FROM ROTATING HEAD.
20:10:02 I 50.93/ 12.87 21.1 23.64 0 23.64 23.64 194.81 0 194.81 0 0
20:20:02 ! 41.541 13.22 19.5~ 24.82 0 24.82 24.82 194.98 0 194.98 0 0
20:30:02 i 39.791 13.61 19.45 25.87 0 25.87 25.87 195.14 0 195.14 0 0
20:4 ();02 i 35.651 13.98 19.1 26.42 0 26.42 26.42 195.31 0 195.31 0 0
20:50:02 38.59! 14.3 19.1 24.43 0 24.43 24.43 195.47 0 195.47 0 0
21:00:02 41.541 14.63 19.59 26.4 0 26.4 26.4 195.64 0 195.64 0 0
21:00:00 INSTALL BEARING ASSEMBLY IN ROTATING HEAD. OPEN BLIND RAMS. START BACK IN HOLE WITH BIT.
21:10:02 I 44.481 14.91 22.05 23.08 0 23.08 23.08 195.79 0 195.79 0 0
21:20:02 42.731 15.09 21.17 23.03 0 23.03 23.03 195.95 0 195.95 0 0
21:30:02 36.841 15.16 18.47 20.97 20.97 20.97 0 196.11 -0 196.11 0 0
21:35:00 OPEN FLOW LINE. CLOSE HCR. CONTINUE TO RUN IN HOLE.
21:40:02 39.791 11.02 20.19 22.45 0 22.45 22.45 196.26 0 196.26 0 0
21:50:02 41.541 6 18.86 21.44 0 21.44 21.44 196.42 0 196.42 0 0
22:00:02 I 38.591 5.02 17.87 21.03 0 21.03 21.03 196.56 0 196.56 0 0
22:10:02 43.291 4.46 20.23 22.61 0 22.61 22.61 196.71 0 196.71 0 0
22:20:02 39.79/ 4.03 19.45 22.32 0 22.32 22.32 196.87 0 196.87 0 0
22:30:02 38.591 3.7 19.35 22.27 0 22.27 22.27 197.03 0 197.03 0 0
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• ALPINE OIL S.,CES CORP. •Customer: PARAMOUNT RESOURCES LTO. --Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

-

DlttlTlme AnnPreu Ann Temp Stltle Gas Rate 1 Gas Rate 2 Totel Gas HetGas Cum G.s 1 CumGas~ ToblGas Auld Inl. N2InJ. Surf Vol GalnILolI Cum +/.
l'Vlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112/19
22:40:02 38.59 3.57 19.1 22.03 0 22.03 22.03 197.18 0 197.18 ~ 0
22:50:02 38.59 3.39 18.86 22.01 0 22.01 22.01 197.34 0 197.34 0 0
23:00:02 20.33

.
41.54 3.02 23.1 0 23.1 23.1 197.49 0 197.49 0 0

23:10:02 41.54 1 2.73 20.57 23.13 0 23.13 23.13 197.65 0 197.65 0 0
23:20:02 41.54 2.66 20.33 23.3 0 23.3 23.3 197.82 0 197.52 0 0
23:30:02 41.54 2.57 20.33 23.3 0 23.3 23.3 197.98 0 197.98 0 0
23:35:00 t~i'IUT IN HYDRIL.
23:40:02 20.91 2.7 1.67 0 0 0 0 198.1 0 198.1 0 0
23:50:02 15.02 5.36 -0.05 0 0 0 0 198.1 0 198.1 0 0
23:55:00 OPEN HYDRIL.
99112nO
0:00:02 44.48 2.36 23.27 25.31 0 25.31 25.31 198.45 0 198.45 0 0
0:10:02 i 41.541 2.45 20.08 23.03 0 23.03 23.03 198.61 0 198.61 0 0
0:20:02 41.54 2.42 20.08 23 0 23 23 198.n 0 198.n 0 0
0:30:02 35.65 2.18 18.61 21.79 0 21.79 21.79 198.93 0 198.93 0 0
0:40:02 ! 41.54 2.14 19.59 22.3 0 22.3 22.3 199.08 0 199.08 0 0
0:40:00 : ON BOnOM. RUN IN SURVEY TOOL.
0:50:02 44.481 2.63 20.33 22.68 0 22.68 22.68 199.24 0 199.24 0 0
1:00:02 I 41.54! 3.41 20.08 22.54 0 22.54 22.54 199.4 0 199.4 0 0
1:10:02 I 41.541 3.96 20.08 22.44 0 22.44 22.44 199.55 0 199.55 0 0

f- !

1:10:00 i SURVEY COMPLETE. PICK UP KELLY AND PREPARE TO CIRCULATE.
1:18:00 !START PUMPING NITROGEN AT 40.5 m3lmin.
1:20:02 , 41.541 4.34 20.08 22.43 0 22.43 -35.89 199.71 0 199.71 0 40.5

!

1:30:02 147.6: 4.25 103.56 67.43 0 67.43 9.11 199.98 0 199.98 0 40.5
1:40:02 171.171 4.44 133.76 74.62 0 7~.62 16.3 200.5 0 200.5 0 40.5
1:41:00 i RESUME DRILLING.
1:50:02 180.01 i 5.46 139.4 78.61 0 78.61 20.29 201.03 0 201.03 0 40.5
2:00:02 171.17 6.38 134.98 78.95 0 78.95 20.63 201.58 0 201.58 0 40.5
2:10:02 165.28 7.06 132.28 76.7 0 76.7 18.38 202.12 0 202.12 0 40.5
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Customer: PARAMOUNT RESOURCES LTO. I
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

Datenlme Ann Preu Ann Temp Static Gal Rate 1 Gal Rate 2 Total Gal HetG.I CumG.11 Cum Gal Total Gal fluid In). N2lnj. Surf Vol GalnILo'l Cum +,.
yy/mmldd kPa C kPa 10"3m:lld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
99112120
2:20:02 171.17 7.64 136.46 n.43 0 n.43 19.11 202.66 0 202.66 40.5

-
0

2:30:02 I 181.72 8.02 143.2 76.64 0 76.64 18.32 203.19 0 203.19 0 40.5
2:34:00 , DROP 1675 mSAMPLE.
2:40:02 i 181.23 8.21 151.07 76.95 0 76.95 18.63 203.72 0 203.72 0 40.5
2:50:02 194.74 8.25 161.74 74.07 0 74.07 15.75 204.25 0 204.25 0 40.5
3:00:02 I 198.17 8.2 156.57 75.31 0 75.31 16.99 204.n 0 204.n 0 40.5i

3:10:02 224.2 8.22 189.24 75.23 0 75.23 16.91 205.29 0 205.29 0 40.5
3:20:02 I 222.96 8.28 187.14 73.7 0 73.7 15.38 205.81 0 205.81 0 40.5
3:30:02 203.58 8.29 168.13 8'1.94 0 84.94 26.62 206.34 0 206.34 0 40.5-3:40:02 196.45 8.3 156.94 74.68 0 74.68 16.36 206.87 0 206.87 0 40.5
3:50:02 169.45 8.38 136.34 74.33 0 74.33 16.01 207.4 0 207.4 0 40.5
4:00:02 181.72 8.55 147.37 75.65 0 75.65 17.33 207.92 0 207.92 0 40.5
4:01:00 STOP PUMPING NITROGEN.
4:03:00 START PUMPING NITROGEN.
4:05:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
4:09:00 START PUMPING NITOGEN.
4:10:02 83.99 8.68 60.21 40.05 0 40.05 -18.27 208.37 0 208.37 0 40.5
4:20:02 141.71 9.14 107.49 70.96 0 70.96 12.64 208.76 0 208.76 0 40.5
4:30:02 147.6 8.9 112.4 73.97 0 73.97 15.65 209.27 0 209.27 0 40.5
4:40:02 150.55 8.68 114.85 74.33 0 74.33 16.01 209.78 0 209.78 0 40.5
4:45:00 DROP 1680 mSAMPLE.
4:50:02 153.49 8.62 119.02 73.92 0 73.92 15.6 210.3 0 210.3 0 40.5
5:00:02 162.33 8.57 129.09 72.89 0 72.89 14.57 210.81 0 210.81 0 40.5
5:05:00 GETTING LImE RETURNS.
5:10:02 46.23 8.84 25.13 12.18 0 12.18 -46.14 211.17 0 211.17 0 40.5
5:15:00 STOP PUMPING NITROGEN. WORK PIPE.
5:20:02 36.84 9.1 21.66 17.6 0 17.6 17.6 211.2 0 211.2 0 0
5:30:02 80.37 9.5 56.44 0 0 0 0 211.26 0 211.26 0 0
5:37:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.

• ALPINE OIL S.,CES CORP.
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• ALPINE OIL S.VICES CORP. •Customer: PARAMOUNT RESOURCES Lm.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Hlme: PARA It al FT UARD
Well Location: 1-46

Dltel11me AnnPreu Ann Temp Static Gal Rate 1 Gal Rate 2 Total Gal NetGn Cum Gal 1Cum Gal 2 Total Gal fluid In). N2ln). Surf Vol GalnILoli Cum +/.
yylmmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 1f.3 m3
99112flO
5:40:02 82.78 16.16 49.54 30.88 0 30.88 ·27.44 211.46 0 211.46 0 40.5
5:43:00 STOP PUMPING NITROGEN. STAND PIPE PRESSURE BUILDING UP.
5:47:00 START PUMPING NIYROGEN.
5:47:00 FLUID TO SURFACE.

. "

8 0 8
5:49:00 STOP PUMPING NITROGEN.
5:50:02 162.33 17.65 113.38 21.4 0 21.4 21.4 211.53 0 211.53 0 0
5:52:00 START PUMPING NITROGEN.
6:00:02 253.66 23.23 106.26 51.61 0 51.61 ·6.71 211.72 0 211.72 0 40.5 21 13 21
6:10:02 235.981 28.29 133.76 110.7 0 110.7 52.38 212.64 0 212.64 0 40.5
6:20:02 87.471 27.23 35.2 46.81 0 46.81 ·11.51 213.14 0 213.14 0 40.5
6:30:02 200.631 29.04 105.03 96.01 0 96.01 37.69 213.63 0 213.63 0 40.5
6:40:02 1 116.41 29.08 61.69 67.11 0 67.11 8.79 214.19 0 214.19 0 40.5
6:50:02 I 141.711 29.81 80.48 78.87 0 78.87 20.55 214.67 0 214.67 0 40.5
7:00:02 I 122.31 29.8 66.6 70.33 0 70.33 12.01 215.22 0 215.22 0 40.5 38.562 17.562 38.562
7:10:02 94.571 29.78 32.85 44.2 0 44.2 ·14.12 215.62 0 215.62 0 40.5
7:15:00 STOP PUMPING NITROGEN. BLEED DOWN STAND PIPE.
7:20:00 CLOSE HYDRIL. OPEN HCR. CHANGE OUT BEARING ASSEMBLY IN ROTATING HEAD.
7:20:02 129.921 33.15 58.14 61.8 0 61.8 61.8 216.05 0 216.05 0 0
7:28:00 OPEN HYDRIL. CLOSE HCR. START PUMPING NITROGEN.
7:30:02 29.751 32.3 8.54 3.47 0 3.47 ·54.85 216.37 0 216.37 0 40.5
7:40:02 I 23.86i 30.46 5.11 0 0 0 -58.32 216.3G 0 216.39 0 40.5
7:50:02 35.65! 30.5 7.32 7.74 0 7.74 -50.58 216.53 0 216.53 0 40.5
8:00:02 390.46i 35.91 274.59 181.54 0 181.54 123.22 216.89 0 216.89 0 40.5 54.13 15.568 54.13
8:10:02 I 148.82 34.75 95.82 88.22 0 88.22 29.9 217.74 0 217.74 0 40.5
8:20:02 , 101.67! 33.74 53.61 61.22 0 61.22 2.9 218.25 0 218.25 0 40.5
8:30:02 125.76 33.96 71.28 73.21 0 73.21 14.89 218.7 0 218.7 0 40.5
8:40:02 I 197.68: 34.56 66.24 71.47 0 71.47 13.15 219.19 0 219.19 0 40.5.
8:40:02 iDROP 1685m SAMPLE.
8:50:02 I 141.71 34.62 74.34 75.46 0 75.46 17.14 219.72 0 219.72 0 40.5
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• ALPINE OIL SWJICES CORP. •Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Wen Name: PARA et al FT UARD
Well location: 1-46 I

I
DlttI11me AnnP.... Ann Temp Static Ga8 Rate 1 Gil Rate 2 Total GI8 HetGIS Cum Gil 1 Cum Gas Total GI8 fluid InJ. N2InJ. Surf Vol GllnlLolS Cum +/.
yylmmldd kPa C kPI 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 rn3
99112120
9:00:02 129.92 34.54 75.57 75.56 0 75.56 17.24 220.25 0 220.25 0 40.5 90.863 36.733 90.863
9:10:02 164.05 35.75 78.85 220.7

....-
80.36 78.85 0 20.53 0 220.7 0 40.5

9:16:00 STOP PUMPING NITROGEN. BLOW DOWN FLOW LINE WITH NITROGEN.
9:20:02 131.65 36.03 68.09 70.94 0 70.94 70.94 221.31 0 221.31 0 0
9:24:00 CLOSE PIPE RAMS. OPEN HeR.
9:30:02 20.91 33.33 2.65 0 0 0 0 221.53 0 221.53 0 0
9:39:00 START PUMPING NITROGEN.
9:40:02 26.81 29.84 5.6 13.17 0 13.17 -45.15 221.63 0 221.63 0 40.5
9:50:02 82.11 33 16.83 27.68 0 27.68 -30.64 221.74 0 221.74 0 40.5
9:57:00 FLUID INCREASE THIS HOUR DUE TO BLOWING OUT FLOWLINE AND RIG LINES.
10:00:02 355.1 38.11 240.95 170.08 0 170.08 111.76 222.2 0 222.2 0 40.5 94.331 3.468 94.331
10:02:00 BLEED DOWN STANDPIPE.
10:10:02 20.91 36.29 3.63 0 0 0 0 222.8 0 222.8 0 0
10:20:02 27.37 34.73 0 8.76 0 8.76 8.76 222.8 0 222.8 0 0
10:23:00 START PUMPING INVERT. MAINTAIN 1000 kPa BACK PRESSURE ON ANNULUS AT RIG MANIFOLD.

I 10:30:02 1000 33.19 3.98 7.93 0 7.93 7.93 222.87 0 222.87 0.76 0
10:40:02 1000 31.59 4.86 0 0 0 0 222.93 0 222.93 0.76 0
10:50:02 1000 29.05 13.21 24.17 0 24.17 24.17 223.02 0 223.02 0.76 0

I 11:00:02 1000 28.03 10.55 20.25 0 20.25 20.25 223.17 0 223.17 0.76 0 107.207 12.876 107.207,
11:10:02 1000 27.61 8.54 1.93 0 1.93 1.93 223.27 0 223.27 0.76 0
11:20:02 1000 27.06 9.n 3.49 0 3.49 3.49 223.35 0 223.35 0.76 0
11:30:02 10001 26.5 10.75 12.76 0 12.76 12.76 223.41 0 223.41 0.76 0
11:40:02 1000 26.07 -0.54 0 0 0 0 223.45 0 223.45 0.76 0
11:50:02 10001 25.33 ·1.42 8.26 0 8.26 0 223.51 0 223.51 0.76 0
12:00:02 10001 24.53 ·1.03 6.42 0 6.42 0 223.55 0 223.55 0.76 0 115.062 7.855 115.062
12:01:00 STOP PUMPING INVERT. SHUT IN AT RIG MANIFOLD. FLOW CHECK.
12:10:02~ __ --!QQQL 23.92 ____911 __ }.88 0 3.88 0 223.63 0 223.63 0 0
12:::0:02 1:'.:)0 23.711 -1.031 6.~1 0 6.41 ", ..;?~ 12 0 223.72 0 0- ------- -- --~ iiii/iiit- -----. ----------- - --- - ,-

12:jO:02 1500' 22.9B, -1.18! 0 0 0 0, ''1 -'; 0 223.76 0 0£-r:.. ../. / iJ
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• ALPINE OIL S.,CES CORP. •Customer: PARAMOUNT RESOURCES LTO.
CustomerRep:~L8ERTCAUHOO/GERRYSANDERS

Well Name: PARA et al FT UARD
Well Location: 1-48 --

DatelTlme Ann Press Ann Temp St'dtlc Ga. Rate 1 Gas Rate 2 Total Gil Net Ga. Cum Gas 1 Cum Ga. 2 Total Ga. Fluid 1"1. N21nl. Surf Vol GalnILoss Cum +1·
YY/mmldd kPa C kPa 10113m3ld 10113m3ld 10113m3ld 10113m3ld 10113m3 10113m3 10113m3 IImln m3lmln m3 m3 m3
99/12120
12:40:02 21001 22.29 2.26 10.24 0 10.24 0 223.82 0 223.82 0 0
12:50:02 3000; 21.8 ·1.03 0 0 0 0 223.85 0 223.85 0 0
13:00:02 3300· 21.06 -0.79 0 0 0 0 223.88 0 223.88 0 0 117.136 2.074 117.136
13:10:02 3400 19.87 2.65 0 0 0 0 223.92 0 223.92 0 0
13:20:02 35101 17.01 -0.39 2.44 0 2.44 0 223.95 0 223.95 0 0
13:30:02 3650 17.27 -0.79 0 0 0 0 223.99 0 223.99 0 0
13:40:02 3800 17.25 -0.15 11.94 0 11.94 0 224.03 0 224.03 0 0
13:50:02 3900 17.03 -0.79 0 0 0 0 224.08 0 224.08 0 0
14:00:02 4000 16.72 -0.79 13.91 0 13.91 0 224.13 0 224.13 0 0 117.43 0.294 117.43
14:10:02 4100 16.36 -0.44 4.13 0 4.13 0 224.18 0 224.18 0 0
14:20:02 I 4200 16.02 2.75 0 0 0 0 224.27 0 224.27 0 0
14:27:00 I BLEED DOWN ANNULUS TO 3000 kPa.
14:30:02 3000j 15.45 -0.05 0 0 0 0 224.27 0 224.27 0 0
14:40:02 30001 15.1 0.69 0 0 0 0 224.33 0 224.33 0 0
14:50:02 30001 15.1 -0.05 0 0 0 0 224.33 0 224.33 0 0
15:00:02 30001 15.3 -0.05 0 0 0 0 224.33 0 224.33 0 0 117.43 0 ~
15:10:02 3000 15.63 57.91 0 0 0 0 224.33 0 224.33 0 0
15:18:00 START PUMPING WATER TO FILL HOLE.
15:20:02 1000 15.76 74.47 39.09 0 39.09 0 224.38 0 224.38 0.76 0
15:30:02 1000 16.04 29.41 0 0 0 0 224.45 0 224.45 0.76 0
15:40:02 1000, 16.13 26.85 0 0 0 0 224.45 0 224.45 0.76 0
15:50:02 10001 16.2 225.97 70.44 0 70.44 0 224.52 0 224.52 0.76 0
16:00:02 1000 17.15 87.72 30.55 0 30.55 0 224.74 0 224.74 0.76 0 110.421 -7.009 110.421
16:10:02 1000 18.72 363.31 68.71 0 68.71 0 224.88 0 224.88 0.76 0
16:20:02 1000 19.18 217.33 0 0 0 0 225.11 0 225.11 0.76 0
16:25:00 STOP PUMPING FLUID. HOLE IS FULL. 13.0 m3 PRODUCED WATER USED TO FILL HOLE.
16:30:02 I 01 19.16 151.81 0 0 0 0 225.15 0 225.15 0 0 !
16:40:02 01 19.52 131.55 20.88 0 20.88 0 225.25 0 225.25 0 0
16:50:02 01 20.04 121.48 16.36 0 16.36 0 225.38 0 225.38 0 0 i
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• ALPINE OIL S.,CES CORP. •CUstomer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO / GERRY SANDERS
Wen Name: PARA et al FT UARD
Wen Location: 1-46

OstelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gal Total Gas fluid Inl. N21nJ. Surf Vol GalnILos. Cum +/.
yylmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112120
17:00:02 0 20.34 147.5 0 0 0 0 225.47 0 225.47 0 0 104.43 -5.991 104.43
17:10:02 0 20.75 138.78 0 0 0 0 225.47 0 225.47 0 0
17:20:02 0 21.13 126.64 0 0 0 0 225.47 0 225.47 0 0
17:30:02 0 21.27 114.85 0 0 0 0 225.49 0 225.49 0 0
17:40:02 0 21.34 102.94 0 0 0 0 225.5 0 225.5 0 0
17:50:02 0 21.33 91.28 0 0 0 0 225.51 0 225.51 0 0
18:00:02 0 21.28 79.74 18.51 0 18.51 0 225.53 0 225.53 0 0 104.43 0 104.43
18:10:02 01 21.3 68.45 0 0 0 0 225.56 0 225.56 0 0
18:20:02 I 0 21.14 55.93 19.01 0 19.01 0 225.67 0 225.67 0 0
18:25:00 iSTART PUMPING INVERT TO DISPLACE HOLE.

-

18:30:02 1000j 20.64 51.15 0 0 0 0 225.72 0 225.72 0.76 0
18:38:00 iSTOP PUMPING INVERT. REPAIR RIG PUMP.
18:40:02 I 1000 20.13 53.96 0 0 0 0 225.72 0 225.72 0 0
18:45:00 RIG PUMP REPAIRED. START PUMPING INVERT.
18:50:02 1000 19.71 50.64 0 0 0 0 225.73 0 225.73 0.76 0
19:00:02 1000 19.32 53.23 0 0 0 0 225.73 0 225.73 0.76 0 107.968 3.538 107.968
19:10:02 1000 18.96 39.72 17.02 0 17.02 0 225.75 0 225.75 0.76 0
19:20:02 1000 18.64 60.84 0 0 0 0 225.75 0 225.75 0.76 0
19:30:02 1000: 18.36 57.29 0 0 0 0 225.75 0 225.75 0.76 0
19:40:02 10oo! 18.02 52.25 0 0 0 0 225.75 0 225.75 0.76 0

i 19:41:00 IINVERT AT SURFACE. STOP PUMPING INVERT. SHUT IN AT RIG MANIFOLD FOR FLOW CHECK.
I 19:50:02 I 0: 17.6 43.9 0 0 0 0 225.76 0 225.76 0 0

I 20:00:02 I 0' 17.14 43.79 0 0 0 0 225.76 0 225.76 0 0 133.966 25.998 133.966
, 20:05:00 iOPEN ANNULUS TO SHAKER. RIG OUT FLOWLINE.

20:10:02 I 01 16.71 43.16 0 0 0 0 225.76 0 225.76 0 0
20:15:00 JCIRCULATE OVER SHAKER.
20:20:02 01 16.35 43.54 0 0 0 0 225.76 0 225.76 0 0

, 20:30:02 I 01 16.04 43.16 0 0 0 0 225.76 0 225.76 0 0
20:40:02 I 01 15.72 43.3 0 0 0 0 225.76 0 225.76 0 0
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Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46 I

I !1

Date1Tlme IAnn PressIAnn Temp Static Gas Rate 1 Gas Rate 2 Total Gal Net Gas Cum Gas 1 Cum Gas 2 Total Gas Auld Inl. N2In). Surf Vol GalnILoss Cum +1·
yy/mmldd I kPa I C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 Umln m3lmln m3 m3 m3
99112120 i I
20:50:02 i 01 15.48 42.92 0 0 0 0 225.76 0 225.76 0 0
21:00:02 01 15.29 42.92 0 0 0 0 225.76 0 225.76 0 0 133.966 0 133.966
22:45:00 START OUT OF HOLE WITH DRILL STRING.
23:00:00 END OF DRILL AHEAD REPORT.

•

• ALPINE OIL S.VICES CORP.
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~
R.O. Blackall, CLS

5000m

DATE

Sworn before me at Fort St. John,
this 06th day of July, 1999.

I, R.O. Blackall, of the City of Fort St. John, British Columbia, Canada
Lands Surveyor, make oath and say that I have in my own
proper person, according to law and the instructions of the
Surveyor General of Canada Lands, faithfully and correctly
executed the survey shown by this plan and field notes, and that
the said plan and field notes are correct and true to the best
of my knowledge and belief.

SO HELP ME GOD

;1­

11

SCALE 1:50,000
2000m 3000m 4000m

~--L--J-~~L_:J

Om 500m 1000m

OF SURVEY OF

PARA ET AL UARn

PROPOSED EXPLORATORY WELL

NORTHWEST TERRITORIES
CANADA OIL AND GAS LAND REGULATIONS

GRID AREA

IN UNIT I, SECTION 46

60 0 10' , 123 0 15'

SURVEYED FOR

PARAMOUNT RESOURCES LTD.

THIS SURVEY WAS EXECUTED DURING THE PERIOD
JUNE 22 tJ.d TO JUNE 2li 1999. BY R.O. BLACKALL, CLS

WITNESS

PLAN AND FIELD NOTES

BY: R.O. BLACKALL, CLS
JUNE, 1999.

PARAMOUNT RESOURCES LIMITED

Survey was completed prior to drilling; therefore well as drilled may
not necessarily agree with proposed location.

LEGEND
UTM coordinates are computed for Zone 10, central meridian 1230 W.
Bearings were derived from the bearing 890 31' 25" computed between
Fd. CLS 77 Wellsite Control Monuments L-46-1 Grid Area 600 10', 1230 15'
and L-46-2 Grid Area 600 10', 1230 15' and are referred to
the Meridian 1230 W. .
Distances are expressed in metres and decimals thereof.
DistClnces shown in traverse are measured distances reduced to
the horizontal at general ground level.
For the computation of coordinates measured distances have been
reduced to the UTM plane by multiplying them by an average combined
scale factor of 0.9995214. Coordinates were then adjusted to fit the
control.
Distances shown on grid areo subdivisions are UTM plane.
Authorized control monuments found .
Monuments placed 0
Mkr. denotes metal marker post 2.0m long placed 0.30m N.
Elevations were derived fro:>m Geodetic of Canada Monument
'Petitot' Elev. = 218.241m
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SHOT POINT DETAIL
NOT TO SCALE

J
1

GEOGRAPHIC AND UTM COORDINATES, (1927 NAD)
Station Latitude Longitude(W) Northings Eastings
CONTROL MONUMENTS

L-46-1 60'05'36.782" 123'24'05.680" 6661691.266 477663.419
L-46-2 60'05'36.642" 123'24'25.087" 6661688.773 477363.541

GRID AREA
NE 600 10' 00" 1230 15' 00" 6669792.783 486125.259

NW 600 10' 00" 1230 30' 00" 6669871.559 472250.651

SE 600 00' 00" 1230 15' 00" 6651230.973 486055.060
SW 600 00' 00" 1230 30' 00" 6651310.016 472110.252

1-46, NE 60'05'45.214" 123'22'29.999" 6661943.459 479143.204
1-46 NW 60'05'45.214" 123'22'58.124" 6661945.924 478708.690
1-46, SW 60'05'30.214" 123'22'58.124" 6661481.882 478706.002
1-46 SE 60'05'30.214" 123'22'29.999" 6661479.417 479140.571

TRAVERSE STATIONS
TH '6013' 60'05'36.835" 123'23'49.587" 6661691.405 477912.070
1-46-1 60'05'37.070" 12.3'23'17.027" 6661695.711 478415.180
1-46-2 60'05'34.023" 123'23'01.336" 6661600.018 478657.070
TH '6253' 60'05'37.028" 123'23'16.963" 6661694.384 478416.158
TH '9198' 60'05'36.788" 123'23'49.675" 6661689.983 477910.699

PROPOSED WELL
1-46 60'05'32.474" 123'22'53.612" 6661551.415 478776.125
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WELL LocATION -­
PARA ET AL LIARD
UNIT I, SECTION 46

H

3.71 ha.

I
i
1

I I

I

'1-
: ~" See Highgrade Access
" " to Water Source as per

I " drawings from Universal
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I

I

I
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I,
I

All coordinates shown are on 1927 North American Datum.
They are based on values for Found Wellsite Monuments Fd.CLS(1) L-46
Grid Area 600 10', 1230 15' and Fd.CLS(2) L-46 Grid Area 600 10', 1230 15'.
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1 (Un construeted) , L K II PARAMOUNT ET AL LiARD I 'I'
~ _ .. - - - .. - .. - ...... - _ ' ' ee DETAIL 'A~UNIT F.

1

SECTlo..N ,36 I "

E ,}x4 y ~~~~~lr --I, - -- -'~ '-,: - - -- -:- - - -- --- - -,7j - - - - - --It-------
" D ' PARA ET AL LIARD .)' ' :', / :

l-----L_
c

-.L._B_'U.l.,NI,....T..;...,l-l'S~CT1~ 46 " l. : " I / II
'" 11

-", / 'I' , : ' ~ (I ~ b
~' 1:/' " ! : ~ v ' IJJ C5
I 'I~/ , , ~ "I \\,--.---, ~ ~

1,/ I ' ,Q 0'
! .. .. .. , .... -- .. --- ~ .. - .. - .... '-- ~ -- .... - .. - - -,7 { .. .... - -I - - - ~ - .. -- .. - .... - ..; ...... - .... - - -\ -i-.. ...~ ~

, ',I <\ ,I 'II'
'1--, \GRID :AREA
I ' , 80 10', 123 15' / \\ ('

"-

G ~
PROPOSED

20m x 610m
ACCESS

i I"

f- ~ - - .... - .. - .. - - - r - - -)-~~ - - T' - --;.L - - -
I: \ /' ----.--
I \ ~

: ! ' --"1"" . ""', '/Y ~

I _ 1\
._J

,
...~

r \

;':,:"",., ..-''''

3

'-.

150mx150m = 2.25 ha.
20mx610m = 1.22 ha.
40mx60m = 0.24 ha.

,,,,,,,,
! ' //

- ----- .. -- -:- J.. ---~ .. ~/:.. __ ....
,

I ,

I \
I ,

I \

I \

, >

i
·t

~MI·"""'.···'·I.·.· -'
~.- '~.

"

.I

TOTAL:

WELLSITE:
ACCESS:

CAMPSITE:

DETAIL'S'
SCALE 1: 10,000

,
\

\,

-"
\

\ ,,,
\

- '.,,

\

, ,

I
S

,,,,,,

~...

\

- - - - - ------

1
I

I.... - -- - .. - - -- - .. !- - - .. - - - '

,,,,
\ ,

\ ,
../' "

/ '

M

E

AREAS REQUIRED:

PARAMUUNT ET AL LIARD

L LUNIT K, SECTION 46
, (Unconstructed)

Fd.(1) L-46 CLS 77 Mkr,TRIPOD
Mkr.TRIPOD 8S'58'06" '6013' K Mk'd I 46 1

89 0 31' 25" '~48.770 890 30' 36" 503.369~- -
300.032 ~~==~:j~= ..--~_ I

'9198' 269
0

30· 02
8

505.720 '625~
247.402

270"17'48"

~'

7

I

I

I

1

I

\-----+--- i-'-------46 -------:;----~w:_f"'l'lclE:::""'"I_--.....:-_r'..,...-.-----j

PROPOSED
40m x 60m

TEMP. CAMPSITE

o
o
o

Ol

•o
!"')

56

Fd.(2) L-48
Mkr,TRIPOD

I
S

o
o
o

•o
o

o
r<')
C'l

9

7

8

4

5

10

6

3

2

l
9

I

I

I

I,
I

'1

1-46
I

20

15

11

I

:P-46
90

0
19' 30" I 434.5211-:..::...:.:.::::..:...-------1

I

I

I

I

I

I

I

I

1

I,
I

30

25

21

13945.032

40

35

3i

o WELLCENTRE
g ELEV. = 537.5m
IS'
'V
'0

•l()
l()

1'1'; '.'\ .

29"

,
-- .

50

45

41

I, .
! M : N .a ;p
.- - .J,., -1 ••

I Li4~x' i:E: F ,'t; IH~ PROPOSED
, ; , , ~ WELL LOCATION
; D : C B : A .

DETAIL 'A'
UNIT I, SECTION 46

SCALE 1: 5,000

19'

60

55

51

j ..

GRID AREA 60~ Q', 123~5'
SCALE 1: 100,000

J-46

0-46

DATE

70

65

61

,-
I\~

PROPOSED
20m x 610m

ACCESS

80

pine ¢

A 10mto .

75

71

o
o
o

o
r<')
N
~

·0

6"-O--L.>o'-'~__r-------9-00,...---......1..:..9-'__---=3;..1~_.. __---:----:.1..::.3=.87:....4.:..::.8::;3:..:.1 L·

DESCRIPTION

K-48
~o '36" 503.369

2690 3D' 02" 505.720

" 'F-46

McELHANNEY
LAND SURVEYS LlD.

10014 - 97th Ave., Suite 202
McElhanney Fort S1. John, British Columbia

Phone: (250)787-G356, Fox: (25D)787-0310

REV.No.

DATE: 99/07/02 JOB No.: 31'11-07261WS RT



GF46887A

GAS ANALYSIS

N.E.R. r~0PY

I -""(kPa)fSo-or-- --:9.~-~
T8fI1*8lure rc)t ,. 21

Operator Name

•
PARAMOUNT RESOURCES LTO.

RFTTOOl.
SamplIng PoInt

Laboratories

UnIque W.llldentlfter

Not Available

D.tte Sampled 1'r----Da-te-R-eceIv-:-'ed-,--' 1_.-..:;.;D.:;;.:;te~R~.port~ed;;.;;-_II Ana~Iya~t _

Jan 09, 2000 , Jan 12,2000 Jan 18.2000. LQ

TEST #6 VST #2 OF 4 NON-REP SAMPLE DUE TO EXCESSIVE AIR CONTAMINATION
Other InfonnItJon

I '1'

AGATe
I ContaIner Identification

AGAT18442

L..--_,-,,.-,_-.-.-.• '-_-_-.• -...-.'~-.ARM1-__-_-__-_0-U=_~-!-:~-N_;-:w-,I,~-_~-.,'-...-..-,4-6-------.,I ~r--_EIevaU-~r---
~=====:FIe=I=d~or~Are==a======I, 11- -:...PooI~or~zo~ne~----IIl---_;;=_:_:~8am=pItn==Com=::pany=~=~--

LIARD . MATTSON ATlAS WlRElINE SERVICES

ITnt~ I/Tnt No·1 c= l_n_t:..;.R__ecovery-:.--=- II'--Nam~,of~.,--~:;;;,:...:::.~.:.:.::..;.._-,-....

. ~~~I~teMIlor,,;-~
1890.00mKB --j

·,f

Calgary AB. Ph: (403) 299-2000. Edmonton AB. Ph: (780) 48~'0Cl. Grand PraIM AB, Ph: (7Wj 53U5OO. Red Deer NJ, Ph: (403) 348445.
Folt St John Be. Ph: (250) 7a5-S500. Prinoa George Be. Ph: (250) 663-8011. Tenace BC. Ph: (250) 111541288. MIssIuauga ON. Ph: (905) 1177.m4.



GAS ANALYSIS

r

Source Sampled Received

1034 1034 800
21

H2S glm'

i 0.00L _

Acid Gas Free
pPc (abs) kPa pTe K

0.575

Moisture &
Acid Gas Free

Air Free As Moisture &
Received Acid Gas Free

36.04 36.09

Moisture
I Free
[ 0.577

RELATIVE MOLECULAR MASS

Total Gas; C7+
- - --- ----"'---:-:--

16.7 0.0

GROSS HEATING VALUE MJ/m'
15- C AND 101.325 kPa

RELATIVE DENSITY (CALCULATED)

PSEUDO CRITICAL PROPERTIES (CALCULATED)

4551 188.1

------------============----
VAPOUR PRESSURE (Pentanes +)

0.00 kPa

I 4547 187.91 --'- --'-, ~ __'

I As Sampled
pPc (abs) kPa pTc K

•

._ Other Information - J
TEST #15 VST #3 OF 4

L-_D_a_te_R_8C8_lv_e_d_--,1 1 D8_te_R8..:.po_rte_d__1 1 An_a-'ly::..s_t _

Jan 12,2000 Jan 18,2000 _ La

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

Date Sampled

Jan 10,2000

flGflTiIil Laboratories

.

Test Interval or Perfs Sampling Point I
..
Separator Reservoir

1683.00 mKB RFTrOOL Pressure (kPa)

Temperature (OC)

1
__.Contal~r IdenUflcatlonl

AGAT 19021 i
,--------------- Operator N~me ---- ---~---

r ------~------- PARAMOUNT RESOURCES IT[i--' --.._------
1 -----_._.--------------------- ._ _ _

/_-U"'~:~~:~:er~] l=-=-=- =~: PARAMOU~~ :::tUARD 1-4~-------.-- -- ._-~ §3 Elev~r--_---'

[- - Fle~~:~~~a-~==C_ ~o;~:~~ --~~ i--==-~--ATLASS:=~~I~~m;~~VICES

ITest Type IITest No., r- Test Recovory I i Nllme of Sampler

PETROLEUM
COMP MOLE FRACTION UQUID

AIR FREE AIR FREE mLom'
AS RECEIVED ACID GAS FREE

H2 TRACE J TRACE

He TRACE I TRACE

N2 , 0.0476 I 0.0477

I --- I

I
CO2 , 0.0014 I 0.0000

I I
H2S I 0.0000 I 0.0000 I

I .-.. I

C1 I 0.9473 i 0.9486
, ,

C2 0.0035 0.0035

C3 0.0002 0.0002 0.7
I

1C4 0.0000
I

CJ.OOOO 0.0!
I

-
NC4 , 0.0000 0.0000 0.0

I
I

I ICS
I

0.0000 0.0000 0.0,
I __ I

I NC5 0.0000 I 0.0000 0.0

~
! I

i
C6 , 0.0000 ! 0.0000 I 0.0

I '
,

i--L ! --I C7+ : 0.0000 0.0000 i 0.0
,

Total I 1.0000 1.0000 I 0.7I
I

i_ ._--_..... I

1--



]

Name of SampleC]

GAS ANALYSIS

[ --- Laboratory Number :J
GF46887C

4594 I 190.7
!

Acid Gas Free
pPc (abs) kPa pTc K

------------ -- ------------~

---'---------------------------

___J[

Moisture Moisture &
Free Acid Gas Free

0.564 0.561

GROSS HEATING VALUE MJ/m'
15° C AND 101.325 kPa

r---=--=---.,.----,----",,.......,----: --
I Air Free As Moisture &
L Received Acid Gas Free

I 37.51 37.65

RELATIVE MOLECULAR MASS

Total Gas C7+
, _.. --:-=-=---~--:-::--

16.3 0.0
'--

RELATIVE DENSITY (CALCULATED)

PSEUDO CRITICAL PROPERTIES (CALCULATED)

Separator Reservoir Source Sampled Received

Pressure (kPa) 1276 1276 1100
Temperature (OC) 21

4603 191.1

As Sampled
pPc (abs) kPa pTc K

VAPOUR PRESSURE (Pentanes +)

I 0.00 kPa !L- _

RFTTOOL
Sampling Point

PETROLEUM
LIQUID
mLom'

r-=~D=a~te~R=e-celv_~_-_ed~~~=1 '__D_at_e-:-R-:-,epo,,-::-:-rt_ed_..-JI 1 A-:-n-:alY8::-:-:-t :J_
Jan 12, 2000 Jan 18, 2000 I La

Other Infonnatlon
-----_.~_._--------_.- -".._,-------~._-----~._._.

TEST #13 VST #4 OF 4

0.0088 0.0068

0.9807 0.9842

0.0061 0.0061

..

Date Sampled ---J
Jan 10, 2000

C1

C2

C3

H2S I

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

r--Container IdenUficaUolll
I AGAT 19186 -----"1

flGflTQi) Laboratories

, .._---------_.~._.- -_._.--~ .._---_ ..._~_.--------------
: Operator Name _

PARAMOUNT RESOURCES LTD.

i-- Test Type

, - FleldorA..ea-------l r-------- Pool or Zone
1.-_- L1ARD----------------l r------- MAnSON___________ L _

I~oJ C~=~__..· T_._s_tR_8C_OV_•....;ry:.....-

Ii _
:;=;::===;;:====::;=:::;::::;;::;===~---:==~====

T.st Interval~rPelfs
1788.!iO mKB I

I

: -uri!queW&lfidentlfi-er---: :------------
I ----. ,--------------
I Not Available

t

~_ _ i

[_._-----------------
IL....' • _

r
I

I

MOLEFRAcnON
AIR FREE ! AIR FREE

I AS RECEIVED iACID GAS FREE
; H2 0.0001 I 0.0001I
, --+-------L-----:--:-:-:-----l

He 0.0002 0.0002

N2
I

1----4------.,-----,---1
C02 0.0035 i 0.0000

,

0.0006 0.0006 2.2
~----+------I----=c----,---l---::,-- ~-l
; IC4 I TRACE I TRACE TRACE

t- NC4 I TRACE I TRACE TRACE
L----r-'--
I IC5 i o.ooCio-~ 0.0000 0.0
1--
! NC5 I 0.0000 i 0.0000 0.0

r-CG-T-o.oooo ---- 0.0000 0.0

i C7+ Ii 0.0000 0.0000 I 0.0
! i
I Total i --1.0000--7 1.0000 I 2.2
!..__~ ,l'_ __'

caigary AB.-Ph: (403)299=2000.-EdrooniOli-AS-;-Pi-\:-(780) 469.Q106.--Grand PralneAB. Ph: (7siif539~500. -Red-DeerAS,Ph: (403)~5.
Fort 51. John BC. Ph: (250) 785-5500. Prince George BC, Ph: (250) 563-0011. Terraoe BC. Ph: (250) 815-9288. Mississauga ON. Ph: (905) On.2224. ----.



Laboratory Number
._----~--~-----_._-;

GG45959A

nh';~_;~~~l)~~_j\_'iP,;;lI;f:"\t
~~ •.G1I~

GAS ANALYSIS

Sourc. Sampled R.c.lved

50
_______--'='21

..~-- -~-- -- --_._--_•.._--._-.,
.. ------_._--------_._-_.

RELATIVE MOLECULAR MASS

, Total Gas C7+
1------

16.7 104.2

GROSS HEATING VALUE MJ/ml

15° C AND 101.325 kPa

i-Air Free As i Moisture&--1
L__ Received I Acid Gas Free I
i 37.80 I 37.81 I

RELATIVE DENSITY (CALCULATED)

! Moisture Moisture &
l Free Acid Gas Free

0.577 0.576

PSEUDO CRITICAL PROPERnES (CALCULATED)

VAPOUR PRESSURE (Pentanes +)

---46~44 kPa -l
_.._.. J

---------------------

i As Sampled I_ Acid Gas Free
Lppc (abs) kPa pTe K IpPe (abs) kPa pTc K

4578 191.8 -rl'----'4-5-77-'--'------'-1-91-'-.7'-'-----;

PETROLEUM
LIQUID
mL em l I

I,

I
0.0207

0.0001 I 0.0001
f

0.0207

MOLE FRACTION
AIR FREE I AIR FREE

AS RECEIVED I ACID GAS FREE
TRACE I TRACE

I

__. . .______ Operator Nam! _

PARAMOUNT RESOURCES LTD.
._-----_._----_ .._._-_..---- ._-_ ..__._------

l--Container IdentJflr.atlonl
! AGAT 114('9 i

I
Test Interval or Perfs Sampling Point I Separator Reservoir

1385.00-1392.00 I mKB MAIN FLOW Pressure (kPa) ._--._--
I Temperature (OC) L_

r"- - 1 - .----------.---------.- .-.._---. - ...-- ....-.- '- ------ ----.-----.------------.-

1 ~~~:;1~~~I~~~:~;~,J 1------- -.- "-PARAMOUN~~~~~;~. L1A-RD "146-'--"--'-- .... :KB-~ 5421~6];;! 537~

r- Field or Area .....:=J t---~=.-~==---- Pool or Zone ._---_:_-~:: L.===-_-.~~.~.·_~sample,.s Company

I FORT LIARD FANTASQUE BAKER
. =====;-;==:;===;:::====:;
r Test Type IT8st

1
No. i [ Test Recovery 0] [ Nam. of Sampl.r =oJ

DST

t-
I H2

f He

Date Sampled __D=-a....;.te=-R__e;..:c..;;..I_ve_d_----'1 ,--I__D.....;.__te:-R_e...:..po_rt..;;.e_d_----Jl L ~Ana;..:;...!lys:.;;..;;..t ---'-1
Dec 07,1999 Dec 14,1999 Dec 30,1999 i PL

~=======_========_=::::;===;::;:::::;:==- L _

I _. .. . Other Informatl.~_!!..._._._. ._. __._. _

l-

I N2
i

i
ICOMP.

VflGAfGl> Laboratories



GAS ANALYSIS
I . ----:--:---..,.---

i Laboratory Number---"---_....
GG45959B

__.. J

'-"-'--'---'--- --------

i-_._.--_._----._- -_.._-----

38.48 38.48

1"- -----r-------,

t.
AIr Free As Moisture & I

Received Acid Gas Free

GROSS HEATING VALUE MJ/m'
15- C AND 101.325 kPa

RELATIVE DENSITY (CALCULATED)

Moisture I Moisture & I
Free IAcid Gas Free !

0.571 I 0.571 I

PSEUDO CRITICAL PROPERTIES (CALCULATED)

VAPOUR PRESSURE (Pentanes +)

32.07 kPa ,
'. ~ .__-----i

i As Sampled Acid Gas Free
!pPc (abs) kPa pTe K I~Jabs) kPa . pTe K
j-- 4598 193.1 I 4598 : 193.1

RELATIVE MOLECULAR MASS

I Total Gas I C7+
" 16.5 I 107.2

Other /nfonnatlon

Date Reported~ r- _. A_n=-al.:..vst _

Jan 04, 2000 I PL
J L

._. __.. .. ... ~pe~~~Name.__ ._._ ._

PARAMOUNT RESOURCES LTD.

AGfiT GIl

Laboratories

i.-. _ "--"'"

~ Test Typel [Test NO.] [~=. ._T_est..:-R...:..ee....:o...;.v.:....ry~ • . 1L Name of Sampler

i DST II 1
! II . --------:;-;::===---===========:;--_._-_..._--------

/

. Test-/-nte-rv----:al-o-rP--e-rts:--- l S.mplI.. PoInt !Slpor.IO, Roo...I, So_ S.mplod_

,~""-OO-13".OO I__~ MAIN FLOW Pressure (kPa)! _._ .. _. 1
Temperature (OC) 21

, I

Date Sampled J t Date Received

Dec 07.1999 ' Dec 14. 1999

-:-::-:-::-=--...---
C3 0.0025 0.0025 9.2

---:-:------::-~:_=_---------,-----:-:----l
/C4 0.0003 0.0003 1.3

.;j;,-' ----CalQalyAB. Ph: '(403)29i2000.-EdinontOii AB, Ph: (780) 469-0106. Grand Pralrie"A"i"Ph:-(780) 539.:&SOO. Red Deer AB, Ph: (403) 345-6645. -­
Y Fort Sl John BC. Ph: (250) 785-5500, Prince George BC. Ph: (250) 563-6011. Terrace BC, Ph: (250) 615-9288. Misslssauga ON, Ph: (905) an·2224,

,._- _-_.. -_.- _-., I' .-.- ---- ....•..- ---- .- -.... . ---.--,

;~~:~~i~~~~~,.J 1 .. --- -----..... PA-RAMOUN~~~~~~. UARDI'-4S--' _.... . -1 /Kma 542.~~v§1537.20~

f··- Field or Area --.: :--_.. - -----Pool or Zone .--] ,-- Sample"s CompanyI ---..---....--. ,--..-.---- -_.0 1..__ I
FORT LIARD FANTASQUE BAKER

I PETROLEUMICOMP MOLE FRACTION LIQUID
I --'AIR FREE I AIR FREE I ml °m'
;..__ ~RECEIVED .j ACID.~GA::..:::.S..:.FR:.:.:E::::E'+;------i
I H2 i 0.0001 , 0.0001
i I I

( He I 0.0001 '·0.0001 --

N2 0.0045 r-l>.0045

C02 0.0000 10.0000-
!H28i---O.oooo-j- 0.0000

I ! =,..,---+1---=-::=-=----1
~_ C1 ' 0.9754 I 0.9754

C2 0.0153 I 0.0153

i .NC4 0.0002 0.0002 0.8
I
I ,r IC5 -+-1-0:-.0""'0:-:0"71-~--=0-::.0001 0.5

! NC5-j- 0.0001 r- 0.0001 - 0.5

!cs+--' 0.0006--t- 0.0006 --~
:.. --!--- ..--~~,._-------.•._--_.,

, C7+; 0.0008 00008 5.2

:-rotal.... -·1.0000·__··--·-1:0000 ... --' .--- 20.S'-

F===-- .--.--.--.----------..-...----.
I _



j

GAS ANALYSIS
I'-'~--:-------,

! .. Laboratory Number

GG45959C

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

Moisture & i
Acid Gas Free '

39.83

Moisture &
Acid Gas Free

0.590

4597 196.8

Acid Gas Free
i pPc (abs) kPa pTe K

Air Free As
Received

39.82

GROSS HEATING VALUE MJ/m'
15° C AND 101.325 kPa

0.590

r' Moisture
Free

RELATIVE MOLECULAR MASS

i .__Total Gas I C7+ I
17.1 I 104.3 ,

RELATIVE DENSITY (CALCULATED)

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

PSEUDO CRITICAL PROPERTIES (CALCULATED)

VAPOUR PRESSURE (Pentanes +)
- . -~---_.-.' - ---.

.6~58~~... .J

As Sampled
_pPc (abs) kPa pTe K

4598 196.9

Other Infonnatlon

I 1_~D_._te_R-'epo'--rt_ed_-J1 r -'A-'na.....:lya~t~ _

Jan 04, 2000 L- PL
Date Received

Dec 14,1999

---------j-PETROLEUM I
____!!'OLE FRACTION _._ LIQUID

AIR FREE : AIR FREE : mL 0 ml :

..A.S..RECEIVED IACID GAS FREE i :

Operator Name- . _. __.~---.._.. -

PARAMOUNT RESOURCES LTD.

/ Container Identification I_____. ._.__~ __. _..•. J

AGAT40029 .

.

AGAT 4Il

Laboratories

r-------------·· ..
f Unlqu. W.llldentlfler

f 60deg10'123deg1S"

...- '----calgary AS: Ph:(403) 299-2000:-Edmonlon AB, Ph: (780) 469-0106. Grand PrairieAB:pii:(780) 539:e'500-:-Red Deer AB. Ph: (403) 346-6&45.
y Fort Sl John BC. Ph: (250) 785-5500. Prince George BC. Ph: (250) 563-6011. Terrace BC, Ph: (250) 615-9288. Misslssauga ON. Ph: (905) en·2224.

I
I

!COMP

L --Fi.ldOrArea--".=:~] L·.:_~:===~.--!oolorZone_-=.J [-==-- Sampler's Company

I ~~RT L1A~~_.__._ 1_.. FANTASaUE B_A_KE_R _

~T~~pelr-~NoJ I-~.~.__.=:=~-_ Telt Recovery JI Nam. of Sam~er

Ii' Teat InterY,al or perfs
mKB

-"" --~ I~ S....pllna Po'" :.~ nator ReiliVOl"iiiU;;;;-iiimpfoil"ocelved
1385.00-13Q2.oo MAIN FLOW Pressure (kPs) \ __ 1

I ~. Temperature (OC):_ 21
I I Ii

.-. __ ,.,__ ---_-<I

H2
I 0.0001 : 0.0001J

i
I ____·~_4-_. _.__._....-.- I,-
I He i TRACE I TRACE

I
I I ._--~----- i
! N2 I 0.0008 ! 0.0008 ij

i

II CO2 0.0003 I 0.0000

l H2S 0.0000 I 0.0000 ,
Ii C1 I 0.9590 I 0.9593

I;e2j
!

0.0261 I -
0.0261

1...__.___

C3 i 0.0054 i 0.0054 ! 19.8

'IC4i-O.0008
i ,
, 0.0008 3.5

c I

NC4 I 0.0016 I 0.0016 6.7

- I .
ICS ! 0.0009 ! 0.0009 4.4

I,_ ..~ !
_._-

j NCS I 0.0014 I 0.0014 6.8, i I,
I

I ,.
C6 0.0019 I 0.0019 I 10.4

I I
I ,

C7+ I 0.0017 , 0.0017 10.8
I .__-l.______..L._______.1 .--------

Total I 1.0000 1.0000 62.4
--~------_._-_-. ..-".--_._._._----_._--_.._._--

I
lf-__D;;....;a;..:.te;;....;s;;....;a~m..:..p_led__~: C

Dec 07,1999

1·----·······__··_···_···_··_·_······· _..------.-
L-- _. .__ _ _



50
21

Sampled Received

H2S g/m'
..._-----

0,00

Molstur8&l
Acid Gas Free

39.66

GAS ANALYSIS

.._~!~~~~.yNumb!r--=__'
GG45959D

___ ._... __.... __.__. .__ ...~~===-~_~---l

iSeparator Reservoir Source

r' --_.
; Air Free As
I Received
1--
, 39.66
L

...- ._------._..-====:;============;
~_=~=-_=-_-_-_-_= --'_-" L_ Name of Sampler ]

RELATIVE MOLECULAR MASS

i Total Gas I C7+
17.2 ! 103.0

------------------------

GROSS HEATING VALUE MJ/ml

150 C AND 101.325 kPa

RELATIVE DENSITY (CALCULATED)

,--- Moisture I Moisture & I
Free I_Acid Gas Free I

0.595 I 0.595 :
!

PSEUDO CRITICAL PROPERTIES (CALCULATED)

Pressure (kPa) t .------1----
Temperature (OC) [ .1- _

VAPOUR PRESSURE (Pentanes +)
0••--._----

33.94 kPa

I As Sampled Acid Gas Free I
pPc (abs) kPa pTc K pPe (abs) kPa pTe K~

I 4591 ~__1_9_7_.3_ ____l__4_59_1_ __"__19_7_.3_---l

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

Other Information

MAIN FLOW
Sampling Point

..... _. .__..._... _..__.. _ Operator Name_. ._ ..... _
PARAMOUNT RESOURCES LTD.

8 0.0088
-

J 0.0000

0 i 0.0000
..i--

6 I 0.9366

8 I 0.0408I
!
I o.oon , 28.37 ,

I --
1 0.0011 I 4.8,

: ,

8 I
0.0008 i 3.4

i
~-

0.0002 1.0
I

2 i 0.0002 I 1.0I I
I 1

I ---t

2 , 0.0012 I 6.6
i i

'-'j-- I
5 • 0.0015 I 9.4

.L -----_.-
0 1.0000 54.5

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

0,001

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

C7+

,. .
AGAT~ Laboratories

------.---------, 1----
l_ Unique Wellidentiner Il--__

60deg10'123deg15'

;. ~_~~:~:=!Ield o!~re~_- __:=J I~ ====~P~OO~~I..:..o-r~ZO~:;ne;_-_-_-~--·---J :==-__-__-~ S_am-'p'-::I:-er':-:s-:::C:-o:-m-=..p_a-'ny'--- .-J

FORT LIARD FANTASQUE BAKER___..__._______________ L . •. _

:~ Tut TY~_'"1 ~t!!~~~.J [:~~-- l_._s_tR_._c.o__ve_~=-'f_.
DST ': 1

L . .. _

Total 1,000

,
t' ~·.~v' __·,

: COMP I ~-;;OLE£I!A_~!ION ---]~er~g~~UMJ
AIR FREE : AIR FREE ; mL °ml i

AS RECEIVED IACID GAS FREE I '.- ---_....------ _.~ -;

; H2 0.0010 I 0.0010 I

: H. ,-_-"0001 t 00001 I
N2: 0.008

I

, C02 I 0.0000

H2S 0.000

C1 0.936

C2 0.040

..._-----
C6, 0.001

.. _-----~
C3 0.007

.------
, NC5: 0.000

---_._--,
IC4 0.001

;-NC4: 0.000

:-- ICS I 0.000
, I, .

1--=~:::'"to;P·'::KB lr-
t ---1-- I

Date Sampled ==1 Date Received I '__D..;..• .;.:.te..;..R;.:.:.ported:;.;;.;..=-_-.li F An_a:...lvs_t _

Dec 07,1999 Dec 14, 1999 Jan 04,2000 PL
_______________• L. ==============:=:;



----------_._---------------'

;.

GAS ANALYSIS

H2S g/m'
,------
L 0.00

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

GROSS HEATING VALUE MJ/m'
1S- C AND 101.325 kPa

Air Free As Moisturen
Received Acid Gas~~

40.04 40.31 I

Moisture Moisture &
Free Acid Gas Free

0.624 0.617

RELATIVE DENSITY (CALCULATED)

VAPOUR PRESSURE
(Pentanes +)

[ "3.37 kPa]

PSEUDO CRmCAL PROPERTIES (CALCULATED)

Separator Reservoir Source Sampled Received
I Pressure (kPa) 585 585 1400
!Temperature ("C) -16 -16 21

As Sampled Acid Gas Free
pPc (abs) kPa pTe K pPc (abs) kPa pTe K----J

4594 I 200.8 4574; 200.0 '

RELATIVE MOLECULAR MASS
Total Gas C7+

Other Information

1-__D.,....a_te_R_e~ported -l E A_na--=.IY5_t _

Jan 12,2001 PL

Sampling Point

PRESSURE TANK

Date Sampled Date Received

Jan 04,2001 -.---J L __Ja_n_0_9_,_2_0_01__--l

flGAT@ Laboratories

--
PETROLEUM

COMP MOLE FRAcnON UQUID
AIR FREE AIR FREE mL"m"

AS RECEIVED ACID GAS FREE
H2 0.0002 0.0002

-
He 0.0001 0.0001

N2 i 0.0189 0.0190

ICO2 0.0070 0.0000 1
--- I I

I IH2S I 0.0000 0.0000 I
I I

C1 0.9033 0.9098 I
C2 0.0407 0.0410

C3 0.0187 0.0188 68.7

1C4 0.0025 0.0025 10.9

NC4 0.0061 ! 0.0061 I 25.7
L. I

~J_O.001~OO11 i 5.4

NC5 0.0011 0.0011: 5.3

C6 !.-. 0.0003 i O.ooori 1.6_oj I :

C7+-, TRACE I TRACE I TRACE
I I

Total I 1.0000 I 1.0000 I 117.6
I I

[ Contllner Identification I Ir-~ Labcntory Number-:
AGAT 20698 GF63506A ,

___________ 'c~__~·. _

~ ---~-------- ----=~-==~-==-PARAMOU~;SN~~~~~~-~T~~=-~~~--·~=~=--:--=~~---==--~=--==--=-~=--=-~
L ----------------------

Unique weifidGnii,iei- 1------ Well Name ------- ] [------Elevatlon -J

NOT AVAILABLE - r--- PARAMOUNT at al FT LIARD 1-46 ~B", IGRD"3 I

Field or Area IE Pool or Zone ] c== Sampler's Company I

FORT LIARD ~ MAnSON SAND JL ~SOLID PRODUCTION SERVICES --j
c=J0 I. LATITUDE 60 degT~~,~e;~~TUDE12~-;eg~-- [ Name of Sampler

I '..lInl....'or_1-------111------
~===~==~==~~--:-----.

Calgary AB, Ph: (403) 299-2000. Edmonton AB. Ph: (780) ~g.()106. Grand PraIrie AB. Ph: (780) 539-6500. Rod Deer AB. Ph: (403)~5.
Fort SI. John BC, Ph: (l'".JO) 785-5500. Prince George BC. Ph: (250) 563-0011. TIllTlICe BC. Ph: (250) 815-9288. Misslssauga ON. Ph: (005) 677-2224.



Calgary AB. Ph: (403) 299-2000. Edmonlon AB. Ph: (780) 469-0106. Grand Prairie AB. Ph; (780) 539-6500. Red Deer AB. Ph: (403) 34lHi645.
Fort 51. JoIv1 BC. Ph: (250) 785-5500. Prince George Be. Ph: (250) 563-6011. Terrace BC. Ph; (250) 615-9288. Misslssauga ON. Ph: (905) 677-2224.

GE63639A

Laboratory Number

GAS ANALYSIS

0.00

H;zS g/m"

AlrFreeA. Molature&
Received Aeld G•• Free

42.20 42.59

Mol.ture Mol.ture&
Free Acid G•• Free
0.648 0.639

RELATIVE MOLECULAR MASS

I Total Gas I C~ I
18.8 101.1

VAPOUR PRESSURE
(Pentane. +)

85.58kPa

GROSS HEATING VALUE MJIm"
15"C AND 101.325 kP.

RELATIVE DENSITY (CALCULATED)

PSEUDO CRITICAL PROPERTIES (CALCULATED)

A,Sampled Acid G•• Free
pPe (aba) kP. pTe K DPe (abs) kPa pTeK

4605 I 206.3 4578 I 205.3

Operator Name

Other Information

•
PARAMOUNT RESOURCES LTD.

AGAT® Laboratories
Container Identlflca_~~._._j

'--- AG_~E!E_ ... __.__ ._J

--.-- -'.. , .._~- -
T••t Interval or Perf. Sampling Point Separator Re.ervolr Source sampled Received

METER RUN I Pressull (kPs) 207 207 22C
IT~('C) -10 -10 21

-J~-;;;:;&r1---'-'II'
Date Received I I Date Reported --11 Analyst

IJan 11,2001 I I LQJan 16, 200f-

--- --"-' " ..- '."'... --- --'--- .----._--_.
PETROLEUM

COMP MOLE FRACTION UQUID
AlRFREE AlRF'~EE mL-m'

--- AS RECEIVED ACID GAS FREE
H2 TRACE TRACE

He 0.0001 0.0001

N2 0.0032 0.0032

CO2 0.0096 0.0000

H2S 0.0000 0.0000

C1 0.8989 0.9078

C2 0.0429 0.0433

C3 0.0220 0.0222 80.8

1C4 0.0034 0.0034 14.8

NC4 0.0095 0.0096 40.0

IC5 0.0028 0.0028 13.7

NC5 0.0037 0.0037 17.9
-- ------ - - .--,-.------_._.-

C6 0.0024 0.0024 13.2

C7+ 0.0015 0.0015 9.3

Total 1.0000 1.0000 189.7

~--_._-----._-----
L _

-¥fu~~~~I~~I~~] 1:=---- -----P-A--RA-e-t-:..:;.;.t;;...~T.:..:.N~::.:.~:.:.;;,..A-R-D-I-_4-6------~ ~r--E.:..:.le:..:vB.---

1----··-·F~tToL~r;:D ----J 1------n-M-A;,.-oo-~-~_rN~";.N-D-----"----- samp~~~mpany

IT••t Type IC·t NO.] 1----=~_- --=T..:.ea::..;t..:..;R;.:;..e::..;o;.;.v::..;ery~ • IIr-__N_a_n1e_of._S_am-:...pIe.:..:.r__



Calgary AB. Ph: (403) 299-2000. Edmonton AB. Ph: (780\ 469'{)106. Grand Prairie AB. Ph: (780) 539-6500. Red Deer AB, Ph: (403) 346-6645,
Fort 51. John BC. Ph: (250) 785-5500. Prince George BC, Ph: (250) 563-0011. Terrace BC. Ph: (250) 615-9288. Mississauga ON. Ph: (905) 6n-2224.

GE63639A
Laboratory Humber

GAS ANALYSIS

H.zS g/m"

/"'---O:OO--J

Air Free As Moisture &
R&celved Acid Ga. Free-

42.20 42.59

Moisture Moisture &
Free Acid Gas Free
0.648 0.639

RELATIVE MOLECULAR MASS

r--.rotal Gas C.,..

VAPOUR PRESSURE
(Pentane. +)

"--as:58kPa-'-j

18.8 101.1

GROSS HEATING VALUE MJ/m"
15" C AND 101.325 kPa

RELATIVE DENSITY (CALCULATED)

PSEUDO CRmCAL PROPERTIES (CALCULATED)

A. Sampled Acid GIS Free
pPc (abs) kPa pTcK pPc (abs) kPa pTcK

4605 -, 206.3 4578 I 205.3

Other Information =:=J
.~~----~

Operator Name

PARAMOUNT RESOURCES LTD.

Unique Well Identifier j t"-- Well Name Elevatr~§a
NOT AVAILABLE PARA at al FT. LIARD 1-46 GRDm

--l..-

AGAT® Laboratories

Test Interval or Perfs Sampling Point Seplrator Re.ervolr Source Sampled Received

METER RUN I Pressure (kPa) 207 207 220
ITemperature (OC) ·10 -10 21

___._ Date S~mpilld j[ Date Received ,II ...~I~e1~,~~~~--11-- Analyst

I. _. . ..',,----------_._---
Jan 05,2001 Jan 11,2001 LQ

Qontalner Identln.catlon J
L~~!_?E __

l-------··

f'-"'- ---.- ... -"-- ._._----"-----
PETROLEUM

COMP MOLE FRACTION LIQUID
AIR FREE AIR FREE mLo m'

_.~--_.. __ .. - . AS RECEIVED ACID GAS FREE

H2 TRACE TRACE

He 0.0001 0.0001
f-.

N2 0.0032 0.0032

CO2 0.0096 0.0000

H2S 0.0000 0.0000

C1 0.8989 0.9078

C2 0.0429 0.0433

C3 0.0220 0.0222 80.8

IC4 0.0034 0.0034 14.8

NC4 0.0095 0.0096 40.0

ICS 0.0028 0.0028 13.7

NCS 0.0037 0.0037 17.9
--_."-- --," ..__.- -~ -.---'---

CO 0.0024 0.0024 13.2

C7i- 0.0015 0.0015 9.3
--

Total 1.0000 1.0000 189.7



E T••t1",.~.,~ •••• Sampling Point Separator Reservoir Source Sampled Recelv!~

METER RUN I Pressure (kPa) 7nn 7..00 ---.BOO
/Temperature (OC) ~ ~ '1

I -- f:~ft;s;~:~e;1 "__ j:~e;~~~~d1--'II- :;:~;~;~~~ll-·- ..----· __·---_A~~st -------1,- .. .

. Other Information

I FORMATION: UPPER MATTSON I

Laboratory Number J
GG647528

N.E.B. COpy
GAS ANALYSIS

Moisture &
AcldGasF~

42.55

___. .§~.'!'plftr'~_~~P~__._.

SOLID PRODUCTION SERVICES

Air Free As
Received

42.17

RELATIVE MOLECULAR MASS

Total Gas C
18.8 102.2

GROSS HEATING VALUE MJ/m'
1se CAND 101.325 kPa

Moisture Moisture &
Free Acid Gas Frea

0.648 0.639

RELATIVE DENSITY (CALCULATED)

VAPOUR
PRESSURE

IM~OOkP;---J

P::iEUDO CRmCAL PROPERTIES (CALCULATED)

As Sampled Acid Gas Free
nPc labsl kPa nTcK nPclabslkPa DTcK

4600 I 206.2 4573 I 205.2

•AGAT® Laboratories

E~~~~~:;;;;t,_o~~j
.....__._._"_.. _. _. _..• _.-

[_~~=_..----. ------.~~_- PARAMOUoN~ra~~;;~eRCES L:'--0-.----'-==~---=========-------3

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

COMP MOLE FRACTION UQUID
AIR FREE AJRFREE mLom'

, ."..",
H2 0.0013 0.0013

He 0.0001 0.0001

N2 0.0037 0.0037

CO2 0.0095 0.0000

H2S 0.0000 0.0000

C1 0.8962 0.9050

C2 0.0434 0.0438

C3 0.0223 0.0225 81.9

let 0.0035 0.0035 15.3

Net 0.0100 0.0101 42.1

ICS 0.0029 0.0029 14.2
.-

NCS 0.0038 0.0038 18.4
- -_._--- - ..• -

C6 0.0019 0.0019 10.4

C7+ 0.0014 0.0014 8.8
------.

Total 1.0000 1.0000 191.1
~._-,---

Calgary AB. Ph: (403)299-2000. Edmodon AB. Ph: (780) 469-0106. Grand Prairie AB. Ph: (780) 53U500. Red Deer AB. Ph: (403) 346-{l645.
Fort 51. John BC. Ph: (250) 785-5500. Prince George BC. Ph: (250) 563-6011. TlIITlICe BC. Ph: (250) 615-9288. Misslssauga ON. Ph: (905) 6n·2224.



WATER
ANALYSIS



HCO,

CI

L_. lIiboratory Number --,

WG46433A '

_ :J

• ••

N. E.C. '~()py WATERANALYSIS

Total AnlonsCc--_4_5'---J21

Anions

Operator Name

PARAMOUNT RESOURCES lTD.

Logarithmic Pattern mmollL

Mass
ION mglL Fraction mmollL

_._g,--- 991.0 0.336 28.0._----- ---0.300 ------
J:I~ 884.5 14.5

_~9L..L ___.~·0 0.045 1.4._...•..,_.._----
--~--"'----

CO, I Nil Nil Nil
OH I . Nil Nil Nil.._._.J______ -_._--- ~-,-_ .• ~-~- --~-

• ••

41.~

...........

~
,

! ! / I I I I'
........ Ll I I

~
/'r ! I I

/

!

/

/, , ,. to I .1 10 I ,. I , I , I ,
Fe

Na

Ca

Mg

Total CaUons\

Cations

calgary AB. Ph: (403) m·2000. Edl1l(lllon AB. Ph: (7/10) 469-0106. Grand PraIrie AB. Ph: (780) 539-6500. Red Deer AB, Ph: (403) 346-6645.
Fort Sl John BC. Ph: (250) 785-5500. Prlrce George BC, Ph: (250) 563-6011. Terrace BC. Ph: (250) 615-9288. Mississauga ON, Ph: (905) 6n·2224.

c _

Laboratories
I Container Identification I
, PB1A

I Mass ~
ION mgIL, FracUon mmollL

----
Na 915.0 0.310 39.8--'-=---._--_..__. ----- ---""--
K 7.1 0.002 0.2

-=- --
Ca 19.5 0.007 0.5--- -_...._---- -._----_. ---_.- ......-
Lto 2.4 0.001 0.1

Fe 0.3 Trace Trace
--------- .-------- -,- --- - -". -----

I Unique WelildenUfler II ~-'= =-_-=---,-W_e_II_N_am_e _

;60DEG05'123DEG22" , PARA ET Al FORT LIARD 1-46

~_: .._:I:~~~;p:~_..__ ... 1~ .__..._. ;~~~ . J~.__.__.._. ~~_m~;;~_~om_R_p~ny. I

I TntType IITHtNo·1 [ T..tRecovery II NamoofSampler
i DST,. 5,. . . _. .._._.. ._._ __ 1 .. __ _ -__.. .. .._.1

, Test Interval or Perfs I. Sampling Point [!!..P;"~RmMiii~soiiiiOO Siiiijifid~R"'ij"'f

I _17...;.~_;_4-~~0.· ..~.t-.--.-_.... ·-...·..-.. ~_.'. __" __ J i BOTTOM HOLE SAMPlER Tpressutre (k;cit=.--- -------.-- -- L _L_ _' .__ . ... . .. .. J L ... . .J empera ure -- --- !

o.te sampled Date Received Date Reported I Analyst I
Dec 24, 1999 J' Dec 30, 1999 Jan 10, 2000 I IN ,••• __ , ._.•• __.• _. _ ..J _, _. __• __ • • • •..J



Laboratory Number
WG464338

Cl

o
o
o
o

WATER ANALYSIS

o 0
o

._-------------------
-----_=:=J

103.31Total Anlonsl

Logarithmic Pattern mmollL

Anions
---r Mass

ION! mglL Fraction mmollL
. ---_.._-- _._--'-

CI i 3499.0 0.564 98.7
.·Hco~·.. r-----Nil---u--NII _.-... Nil

SO I 126.0 0.020 1.3
__.4. r--..----- -.-- -- --
~ I 105.0 0.017 .__.!.:7
._O.tl...L. __..~ ~:~~_~ .... _. __ ~~~

o 0
o

113.51

\ L-+~
~

.......
I

I
I """ ......

~ I
I

............. I
.........

r--........... "- I iI

lL I
\ I I ILL, I
\ ~I II I I

I , to • DI 10 • to I , I I . ,

Na

Fe

Ca

Mg

Total caUonsl

PARAMOUNT RESOURCES LTD.

------------ ._-_._----------:::-----:-:----
Operator Name

Cations

Conbllner IdenU!'caUon ]
PB3S

"fiCifITe Laboratories

1__-
I
'-

J Mass
ION ~gIL Fraction mmolfL

I--=~~:-~.+..-.:..~-----~~-~f~-~ ----~=-.--=.--:il
I---'-::JI--t-.-.----~ ..~.. _-~----
~!.r.a~J __.!~~~ Trll~

Unlquo Well Identifier Well Name

L~~~~_C:;05'~23DEG22' PARA ET AL FORT LIARD 1-46

! ::~1~;E~~. _. JF__n._ ... __ .=-~~~~~_._. __ .._.~ r-=" ._.__.:~~~_;;~~;pany 1

~!l;r)~~s;~o:, f __ ...
m

_ •••• __d. • •••••• _.~_e:~:~~~~•.~ .. _ dU__ ••• 11_- N.meofs~:~r. _.J
E17"~~:::'"~J..I:~P~=-._ .. _._ l s.mp~~: Point ... pressutre (k(~ca»IS!_·-:~~~~j=:r··'" _'::~T~j'l

mKB .empera ure 1 __-'I .L.- ~! ___.. ._. ._ __ .__---.J ---'-'--- ..

;:;:~:~~ .. __;;;"~!i;~ __.j ~::1R;'~: ~------__ .-._.-.~--:-~_-~-:-;-:t~~-_-.._-.._-_-~-_-_-_~---"'_J
.-.-.- -- -------.--.---- ..-.- ·_-·.._··1

- _r. ~..__._.-_._....• _.~_., .~ __._.~. ~__, ~~~_~_•• J

Calgary AB, Ph: (403) 299·2000. Edmonton AB, Ph: (780) 469.Q100. Grand Prairie AB, Ph: (780) 539-6500. Red Deer AB, Ph: (403) 346-6645.
Fort Sl John BC, Ph: (250) 785-5500. Prince George BC. Ph: (250) 563-6011. Terrace BC. Ph: (250) 615-9288. Mlsslssauga ON, Ph: (905) 6n·2224.



.; : .. ' " . ,',,'" . "'1:' . I,' • • , ," " '. ,': •

r--------- -.---.--.-.-.----------- ...--.-..--.-----~~ Infonn~!!~n_ -_. -- -. -------...-- ---- ---.--.-----------.- -------- -I
. I
'----_._---_.•- --- --------_._------- _•. - ---- ._--- .••• _--_.__••_-.•.__ .- ._.__ ••_._--_.. _.• _.- '-.o-'-.o.' _ .••...... . __ • •••._. j

CI

[ Laboratory Number

WG46433C

WATER ANALYSIS

.-------__J

Measurement

·otlii'i>iSSOlWdsotis-(C8lQiiiied)!ngi ----1-2689;-. -------...-----.---.-... -1--------10bseIved pH I 7.90,H2S(2S"C) mgJI.' -----.-.--- ----- .. r-'---N7D
'--- '.o _-..•_ - • .. ' ._._._. __. .o. -__. :.1

~~t~~~~{i~.-cT '--_''''-.o.o' ------~--~:~~

s~~~~~~-_=_·.. ~.:~:.~_=_-==~=:=_=j=._.~.:!~
39.61Total Anlons[

Anions

Operator Name

•

Logarithmic Pattern mmollL

Mass
ION mglL Fraction mmollL

CI 896.0 0.333 25.3
1-- -_.-_._---

HCOt
732.0 0.272 12.0

_.!QL 111.5 0.041 1.2----- -'---"- ··-----"Nii
CO Nil Nil
OH Nil Nil Nil

.--'----- -- _._._-.....-

...........
........ 1/"" ........

\ V

/
~

V,. , ., 01 10 . ,. I , I I I I
Fe

Na

Ca

Mg

Total cationslL-__4_1_.11

Cations

PARAMOUNT RESOURCES lTD.
!_-

. .

.RGfIT~ Laboratories
I Container Identification
, PB4C

I Unique Well Identifier I[ Well Name

160DEG05'123DEG22' i ! PARA ET Al FORT LIARD 1-46
L,. • nM __ '~" T_._·._.i i .· •. ·.·• __·T_.·. .~_· .•·.· .. _.,•. ,

____F_le_ld_o_r_A_re~I Pool or Zone II Sampler's Company

L1A_~~ --' l. . .MATTSON __.... _.... __ .~. . .____ ...~~~~~.._._._. n _'_"_'_

T.at Type ITeat No·1 I Test Recovery =:J pame of Sampler J
c ~~! ._iL _ 5_.) L .. _ ...._..__..... .._ .__ ..._...J. . ._._ _ ._ ..... :
I Test Interval or Perfs 11 Sampling Point I ISeparator. R..e,vOlrrSourC4'-- -siimPi.dTR~j

1··~~34.5~17~~~__.l-....-.------.j.-- I 2 i T;,r:::t~:::~~t·-···----·----r-··--- ----I-----·-~
___. ~ L __.__.___ L oJ' .~

Date Sampled Date Received Date Reported [ Analyst I
Dec 24, 1999 Dec 30,1999 Jan 10, 2000 J i IN i_._ __. ._ _ ........ __ .__ .. L .. .__...~__ .. ._~._. ._._._. :

Mass
ION mglL Fraction mmollL

.. ~.!.- 910.0 0.338 39.6

K 21.9 0.008 0.6

.~- 15.6 0.006 0.4
'-'--.'--'- -----~_._-

__•___~o>__,_

Ma 2.6 0.001 0.1

Fe 0.1 -----~~ Trace

•••
• •• • •• •o

••

calgary AB, Ph: (403) 299-2000. Edmonton AB, Ph: (780) <\69'()106. Grand Prairie AB. Ph: (780) 539-6500. Red Deer AB, Ph: (403) 346-6&45.
Fort SL John BC. Ph: (250) 785-5500. Prince George BC. Ph: (250) 563-6011. Terrace BC, Ph: (250) 615-9288. Misslssauga ON, Ph: (905) en.2224.



Calgary AB. Ph: (403) 299·2000. Edmonton AB. Ph: (780) 489·0106. Grand Prairie AB. Ph: (780) 53~500. Red Deer AB. Ph: (403) 34~5.
Fort St John Be, Ph: (250) 785-5500. Prince George BC, Ph: (250) 563-6011. Terrace BC, Ph: (250) 615-9288. MlssIssauga ON. Ph: (905) On·2224

CI

HCOI

SO~

••••

WATER ANALYSIS

uboratory Number

WG46433E

Other Measurements

...-~":s~_-j-_v--~-!~-i1-,31
--.-- ..--..------.---..... --·-----1-···. -. __•. ,
Observed pH I 7.91:
-"-.--.---.--..------ - -.-•.-'-- --t- ,"'- .-,

H2S (2S0C) rngJ1. . NID,
ii8i8tiV8oeni/fi(25"C)"--'--'--- !.. 1.000'
ResIStivityI OHMom (ZS"C)---' .-.. .,.. .2.5601
$aBIlity %--.-......-.---...---- +---0.141
- ..------.-----. - ..__._. ...1 ;

• ••

39.51

--------------------,

Total Anlonsl

Anions

•

Logarithmic Pattern mmol/L

~
Mass

.-
mglL Fractlon mmollL

CI 802.0 0.296 22.6
--'-'-'.~-- ------ -------_.-

HCOL
884.5 0.326 14.5

-----,--,.
__~~L 113.5 0.042 1.2

---"~.- ----- ------ -_ ... -_..... - ---,-
CqL Nil Nil Nil
OH Nil Nil Nil_._------ "-------_.- -_.__...-

• ••

39.91

••••

II """~ I"- '\

~
/

/
I I /

'LLL I 1.-1- VI Il-I I I i
• I .. •• al to I I. I t I t I t

Fe

Co

Na

Mg

Total Catlonsl

Cations

'AGflTe
Laboratories

I Container lde~tlflc.tl~

PBGE

Mass
ION mgIL Fraction mmollL

-- 870.0 0.321 37.8
-~!-

~--i:9
f---.----. 4*_•• _______••

K 0.003 0.2

Co 32.7 0.012 0.8
--- -'---2j --- --o.cxii -_.----

Ma 0.1

Fe 0.1 Trace Trace-------- .__._-- ._- -----



WG46433G
Laboratory Number

WATER ANALYSIS

'''''' .... "'''---''- .... --------_._---_.\Other Infonnatlon

•

Date Reported c= Analyst ---,
I----Ja-n-1-0-'-,2-0-0-0--'; , '---'--~L~N~-------!

Operator Name

PARAMOUNT RESOURCES' LTD.

Total Catlonsl 100.2\ Total Anlonsr 104.51
'.

Logarithmic Pattern mmollL
Na CI

Ca HC03

Mg so.I
I,

Fe I C03, I I I. I I

• • • • • •• • • •• • •• •

T..t Interval or Perfs
1734.50·1740.00

Date Sampled Date Received

_.~ 24, ~.99~__J L_._ ..~e~ ..~~'-~ ~.9_~ ....

Cations

calgary AB. Ph: (0403) 299·2000. Edmonton AB, Ph: (780) 0469-0106. Grand Prairie AB. Ph: (780) 539.eSOO. Red Deer AB. Ph: (403) 3-46..e&c5.
Fort Sl John BC. Ph: (250) 785-5500. Prince George BC, Ph: (250) 563-6011. Terrace BC, Ph: (250) 615-9288. Misslssauga ON. Ph: (905) 6n-2224.

~talner Identification

i PB8G

.flGflT411 Laboratories

L

-~
ION mgIL Fraction mmollL

Na 1287.0 __~~~ __ ._.~:~

K 77.8 0.013 2.0
---

Ca -----!!4-~.Oi-- _0~4~1 .. -.~1':°1
Ma 2.1 Tracej 0.1

J.!_ Tracol Trace' Trace_ ._....... ._. J ...______ ._1....... ...... J

[UniqUe WeUldentifier IC ---=~~=_::'w_:_e_::I::_:IN::_:a::-:m=-e-:--:--:~--:-.

!~~~..~~~~'12~~~G.~~'. ' PARA ET AL FORT LIARD 1-46

[ Fle~~:~~ .. ..1 C-.-....-...-._.-..-...-=-~~-o_A-o_;,._o~rs_Zo-O~ne_N-_-_..-..-.. -..'~-...-...-.-..-.j ~.. _. ...__,...S~~~~;·_K~o_;_pa_n_Y ,

ITest Type IIT..t No·1 I Teat R8CCMlry IFName of Sampler
DST ! 5 11f--------------=----------1

- _ •.-., L_.. _ _ _ _ _................. ...._...............................' ._. ..

Sampling Point Lseparilior iienrvOlr-Source- Sampled fi8Ceivecf'
______.__ BOTTOM ,pressure (kPa) l~- .. -- ------11-.--- -I ~

mKB__----Je.-...._ .. .. .. __• 1 Temperature (OC)L__ __~__ ! I



HCO.

so,

CI

CO.
I

••••

.._ - .. - ----.' ...1

r Laboratory Numbe:c::J

WG46433H

LN

WATER ANALYSIS

Analyst

. J

Other Measurements

. "01 to

Operator Name

TolIl AnloRSL-i _

Anions

Date Reported

Other InformaUon

to I' 0'

•

Jan 10. 2000 i
_, •. _~._._.,._~. ._._~_ .• __ .• L ...

" s

Date Received

Dec 30. 1999i
I l

Logarithmic Pattern mmollL

There is not a sufficient quantity ofwater for analysis.

Fe,
••••

Ca

Na

Mg

PARAMOUNT RESOURCES LTD.

·dGfIT~P Laboratories
[ Contll",r IdenUflcaUon I

PB9H

l'est Interval or Perfs

TotaICaUonsC====-i

Cations

! ._::~~~p=~ ._.-1 !-_~-_-...-._-..__--__-~_~-~-or-:-o-;---- j 1 ._..._. __ .__~~:;;;:.~~_. ._,

[~11~1~1[----------_-_-~-~-~-~-__-_-~~.._-__-_------.-__-_-_-_-_-_~ll~--~-~-:-~-~~-:-:~~-M-~

I Unique Well IdenUfler I[ :::-:-=-:--=::-:-:w:-e=II-::-Na'::::m'::::e:-:-:--::-:=-=-:--.-::- I----,.-__-.,-__.,..__~
:60DEG05'123DEG22' PARA ET AL FORT LIARD 1-46

I 1734.50-1740.00
1--------- -.... ... "....
I mKB ,, ._,-.... ,__ w._. _.._

I Date Sampled

L pe~~~.~ 1~~_9._

1------·_··· ..-.....-... _....

Calgary AB. Ph: (403) 299·2000. Edmonton AB, Ph: (780) 469-0106. Grand Prairie AB. Ph: (780) 539-8500. Red Deer AB. Ph: (403) 348-8845.
Fort Sl John BC. Ph: (250) 785-5500. Prince George BC. Ph: (250) 563-8011. Terrace BC, Ph: (250) 615-9288. Misslssauga ON. Ph: (905) 6n·2224.



I
Oth.r Infannatlon....._-----_._._------=~---_ ..... _-~---------- ---_._------_._--.--_.. ------_.__.._-------

Laboratory Number

GG46433A

GAS ANALYSIS:

-------
"2S g/m'
-'---'----

0.00

Analyst

BN

Molsture& I
Acid Ga. Free I

I 0.569

!..-- ...---.----.--.. -- . -.J

0.570

Moisture
Free

--·--·-··----·-1 '-------------Samplef'1 ComPany -----=:J
____.. .. _. 1 -

BAKER

Air Free AI Moisture & i

i Received Acid Gas Free

VAPOUR PRESSURE (Pentanes +)
--_._-~---.-.-

0.00 kPa

RELATIVE DENSITY (CALCULATED)

I 36.79 36.81l. -L ~

GROSS HEATING VAL'lE MJ/m'
15- C AND 101.325 kPa

PSEUDO CRITICAL PROPERTIES (CALCULATED)

:------AsSampled-·----: Acid Gas Free

(ppc (abs) kPa pTe K j! pPc (abs) kPa pTe K
4569 189.3 4567 i 189.3L --"-i ~

RELATIVE MOLECULAR MASS

Total Gas I C7+
I

16.5 I 0.0
----_._-- -._--------

•
------_._. _ ..

Operator Name
.. ·_·__ ··.··r _

PARAMOUNT RESOURCES lTD.

1.1

__D_8_t._R_eceI_v_.d__1 1__D_at_._R....:.pot1~_ed__1 E--
Dec 30,1999 Jan 10,2000

OOסס.0 0.0

0.9627 0.9632

Dec 24, 1999

flGfIT~ Laboratories

,-----.i C1 '

I .. _ . --i

"---"---._-- ---~c=i C2 ,0.0059 0.0059
~"'----_ .._--------- --_ .._.--_.
, C3 0.0003 0.0003 1.1

I .._ ..... ._. __ ,._.~._. .. . __

; Total 1.0000 1.0000

I ------]PETROLEUM]

I
COMP _ MOLE FRACTION __ _ UQUID

AIR FREE I AIR FREE ; mL • m' !

1_ AS RECEIVED_i AC!I? C'~ F~EE 1... ;
I H2 i 0.0002 . 0.00021He1-------- _._' ._.__.__K._

I: I ~~:-- --~::::-
I C02 i 0.0005 . OOסס.0

l--·t -..-.-----..------- ...
I H2S i 0.0000 OOסס.0

i -:-:-=-:--t-r NC4 I 0.0000---..0.0000 .•.-. '--0:0---
I I ,II'C5T- OO-~_.-0.0000סס.0 - '-;------0:0--"--

I~ _~C5.J~ 0.0000 0.0000 -----..0:0---­
; C6 . 0.0000 --- 0.0000"---'--- '0:0'--
I ,
; ----l--- . -_.__ ~ < - •• _ •• _---" ---.--

t C7+ i 0.0000 0.0000 0.0

Calgary AB. Ph: (403) 299·2000. Edmonton AB. Ph: (780) 469-0106. Grand Prairie AB. Ph: (780) 539~5OO. Red Deer AB. Ph: (403) 346-6645.
Fort SI. John BC. Ph: (250) 785-5500. Prince George BC. Ph: (250) 563-6011. Terrace BC. Ph: (250) 615-9288. Misslssauga ON. Ph: (905) 6n-2224.



•

RESULTS

5

303

345 kPa

1 Litre H2o

DST TOOL INFORMATION

99G46433

PARAMOUNT RESOURCES LTD.

60.Q5-123·22

AGAT QlJLaboratories •

D.S.T.#:

a.H.S. #:

OPENING PRESSURE:

RECOVERY:

AGATW/O#:

COMPANY NAME:

LOCATION:

, .



E OCher InfonnatJon
------------::F:::IR=:S:::T:-:F=L-:-:U::::ID:-:T=:O:-S=:U-::R=:F:-:A-=C-=E-::@~60=:0~m-------------

.: j

WG63334A
Laboratory Number

SO.

Other Measurement$ -
Measurement Value

Tolal Dissolved Solids (Calculaled) mg,t 141~

pH 7.6S
H2S (25-c) mg,t NID
Relative Density (25"C) 1.011
ResislMly I 0HM0m (25"C) 0.51S

Salinity " 1.19

WG63334B

N.E:B.COPV c •

WATER ANALYSIS

Previous Number

229.01Total Anlonsl

Anions

Logarithmic Pattern mmollL

Mas.
ION mgIL Fraction mmoI1L

CI 6652.0 0.471 187.6

HCO, 1733.E 0.123 28.~

SO. 622.0 0.044 6.5

CO, Nil Nil Nil-
OH Nil NU' Nil

214.61

Na....--.---....-r-................,.,,--,~r---,---,--r--T-,.----r-r----r--r-~I/.,....,:r~-..------.--. CI

I""~ J
Cal-i-----+-+----+-+----I~\--+-+--t----+-+---+-IJ-+-V-#+-t--+--+--+-l HCo,

~~
./FeL,..l-_-'-..l-_..l-.J.-_..L.,._•.L..-_J...1,.I-J.L..-._-'lI.~,:.....--L••--L.,._--L.,-',L..-._..l-..l..-_.l.-J_--l-.l CO!

••••

Mg

Total Cationsl

Cations

•

Operator Name

PB1A

PARAMOUNT RESOURCES LTD.

Container Identification

IIGAT'" Laboratories

~-

Ted Interval or Perf. Sampling Point Separator Reservoir Source Sampled Rec:eJved
FRAC MANIFOLD I Pressure (kPa)

ITemperature rC)

Date Sampled I I o.te Received I I Date Reported :I Analyst

IDec 31,2000 I I Jan 04, 2001 I I Jan 11,2001 LN

Mas.
ION mgIL Fraction nwnollL

Na 4410.0 0.313 191.8

K 485.0 0.034 12.4

Ca 147.0 0.010 3.7

Mil 19.6 0.001 0.8

Fe 39.0 0.003 0.7

Unique Well Identifier E Well Name ~ r= Elevation
l..- �-_4_6__---J ---------P-A--RA--E--T-A~L~FT--.-L-IA-R-O----------~~--.....,~ _

r------Fl-eld-O-r-Are-a----j E Pool or Zone ==oJ Sampler's Company
f-----FT-.L-IA-R--O---- ---MA~n...:..S...:..O.;.;..N~SA...:..N-O---~r--S=-O=-L:-;IO=-=P:::R-=O-=O:-:U:::-C=TI:-=07.N-';S~E::::-R--V--IC-E-S-~

ITm Typej ITed NO., E T_e_d_R_ec_o_Ve_ry=- IIr-__N_ame_ O_f_Sam---::p_le_r__



flGflT
aJ)

Laboratories \I\fATER ANALYSIS

Container Identlftcatlon

PB2B
Previous Number

WG63334A
Laboratoty Number

WG63334B

E_- -=-=-=:-:-:--:-=-::-:-o:-:p=e-::ra:-::to:-::rN:-:ame:-7-:-:=-=-:=-=-~=_---------_---- __
_ PARAMOUNT RESOURCES LTD.

Unique Wellidentifter Well Name =:=J c= Elevation
'-- 1-_4_6 ---' --------P-A-RA-E-r-A-L-F-T-.-L-IA-R-D-------=:=J ~---~'____....J

Field or Area II Pool or Zone Sampler's Company
---..;..FT;...;".....L-IA...;..;R.;....D~--- '-----M-A-n-S-O-N-S-A-N-D---- t----=-SO-=-L:-:-I=-D-=P=R-=O-:::D-:-:U-=C=TI~O~N~S;.:!.E---R-V-IC-E-S-~

IT_TYpe IITest N°'1 I T_e_st_R_ec_o_ve_ry=-- II--N-aJne_o_f_Samp---:._Ier_--I

Test Interval or Perfs Sampling Point Separator Reservoir Source S81npled Received
FRAC MANIFOLD I Press:Jre (kPa)

- ITemperature (OC)

IIDate Sampled I I Date Received I I Date Reported Analyst

IDec 31,2000 /I Jan 04, 2001 " Jan 11. 2001 LN

other Infonnatlon

2ND FLUID; 1DOOm

Cations Anions Other Measurements
Mass

ION mgIL Fraction mnollL

Na 4910.<l 0.322 213.6

K 463.<l 0.030 11.8

Ca 160.0 0.011 4.0

ala 20.7 0.001 0.9

Fe 40.5 0.003 0.7

Mass
ION mglL Fraction mnollL

CI 7145.<l 0.469 201.5

HCO, 1703.7 0.112 27.9

SO, 793.0 0.052 8.3

Co. Nil Nil Nil
OH Nil Nil Nil

Measurement Value

Tolal Dissolved Solids (Calculated) mg.t 1523!i
Cllserved pH 7.6S
H2S (25°C) mgll N/O
Relative Density (25°C) 1.015
Resistivity I QHMom (25°C) 0.500
Salinily % 1.27

Total catlon~l 236.61 Total Anlonsl 246.01

Logarithmic Pattern mmol/L

HCo,

CI

co,

SO,

, '"to os 01 "' ttl
,. ~

........

--- "~ II
~ ~

\ ,I
~

.....

~l/Fe,
••••

Na

Ca

Mg

Calgary AB. Ph: (403) 299-2000. Edmonton AB. Ph: (780) 469-0106. Grand Prairie AB, Ph: (780) 539-6500. Red Deer AB, Ph: (403) 346-6645.
Flllt st. John Be, Ph: (250) 785-5500. PrInce George Be, Ph: (250) 563-6011. Terrace Be. Ph: (250) 615-9288. MssIssauga ON. Ph: (905) 677·2224.



ed

WG63334C
Laboratory Number

CI

WATER ANALYSIS

--==]

Other Measurements
Measurement Value

Talai Dissolved Solids (Calculated) mgIL 15396
ObselVedpH 7.8li
H2S (25°C) mgIL N!D
Relative Density (25°C) 1.01~

Resistivity I OHM-m (25°C) 0.46:l
Salinity % 1.3g

WG63334A
Previous Number

252.71

. ..

Total Anlonsl

Anions

10 os 0' CIS 10to I

Logarithmic Pattern mmollL

Mass
ION mgIL Fraction nmollL

CI n84.(1 0.506 219.6

HCo. 1658.S 0.108 27.2

SO 268.0 0.019 3.0

CO. Nil Nil Nil
OH Nil Nil Nil

240.91

........
~ "~ ~

" ~

\ ~
V

~

~ ,,
/lFe

I
o
o
o
•

Ca

Na

Mg

Total catlonsl

Cations

Calgaly /IS, Ph: (403) 299-2000. Edmonton /IS, Ph: (780) ~106. Grand Prairie /IS, Ph: (780) 539-6500. Red Deer /IS, Ph: (403) 346-6645.
For1 st. John Be, Ph: (250) 785-5500. PrInce George Be, Ph: (250) 563-6011. Terrace Be, Ph: (250) 615-9288. Misslssauga ON. Ph: (905) 6n-2224.

PB3C

Operator Name

PARAMOUNT RESOURCES LTD.

Container identification

flGAT OIl Laboratories

~
other Information :=I

------------------:3=R=O:-::F:::-L~U::-::IO::-;-:15=:0:'::0-m----------------J

•_u_n_lq_Ue_W_I~_"_~d_e_nt_lfI_er--, E--------PA--RA-E-~-eA-"-~ame.....FT--~_L-I-~-~-£>-.._-_-..-__-..-.__-._-_.-..-.-.-._~.-_-..-_-.J~ Elev~__~

Field or Area II Pool or Zone Sampler's Company
-----FT'-.L~IA-R-O----i ------::-M-:-":A-:::TT:::--SO--N:---"S-AN-O:------- t---=S-=O:-:L1=O-:P=R:-=O:-::O:-:-U:-=C-=T:-;:';IO..:.:!N';';'S~E=R-:-V-IC-E-S---l

I Ted Type "Ted NJ1 l_e_d_R_ec_o_V_ery-=-- 1!__Name__o_fs_a_m~PI_er__

Ted Interval or Perfs Sampling Point Separator Reservoir Source Sampled Recelv
FRAC MANIFOLD I Pressure (kPa)

- ITennper.abJre (OC)

II IIDate Sampled II Date ReceIved Date Reported Analyd
Dec 31, 2000 Jan 04, 2001 Jan 11,2001 LN

Mass
ION mgIL Fraction nmollL

Na 5020.(1 0.326 218..4

K 416.0 0.027 10.6

Ca 163.0 0.012 4.6

lAg 23.4 0.002 1.0

Fe 23.4 0.002 0.4



Name of Sampler ]

WG63334D
Laboratory Number

CI

HC~

SO.

C~

WATER ANALYSIS

Sampler's Company

Other Measurements
Measurement Value

Tolal Dissolved Solids (Calculated) mgA. 16350
a>seIVedpH 7.9E
H'lS (25°C) mgll NJD
Relative Density (25°C) 1.01~

Resistivity I OHM-m (25°C) O.~

Salinity" 1.39

SOLID PRODUCTION SERVICES

WG63334A
Previous Number

260.71

• ••

Total Anlonsl

Anions

4TH FLUID; 1635m

Well Name

PARA ET AL FT. LIARD

to •

Logarithmic Pattern mmollL

Mass
ION mgJL Fraction nwnollL

CI n64.0 0.476 219.6

HCO. 1718.7 0.105 28.2

SO. 622.0 0.038 6.5

CO, Nil Nil Nil

OH Nil Nil Nil

265.01

Laboratories

'"-.. ,
~ 'I

~ ~

\ J
I

~ ~
V

~ l/Fe
t

•••n

Na

Ca

Mg

Total catlonsl

Cations

other Infonnetlon

Calgary AB. Ph: (403) 299-2000. Edmonton AB. Ph: (780) 469-0106. Grand Prairie AB, Ph: (780) 539-6500. Red Oeef AB, Ph:(403)~.
FOO 51. John Be, Ph: (250) 785-5500. Prince George Be, Ph: (250) 563-6011. Terrace Be, Ph: (250) 615-9288. Misslssaugll ON, Ph: (905) 677-2224.

Unique Well Identifier

1-46

Field or Area II Pool or Zone
f-----FT-.L-IA-R-D---- ----M-A-n-SO-N-S--AN-D----

I Test Type II Test N°·II T_e_st...;.R...;.ec_o_V_ery:..- 11

Mass
ION mgIL Fraction nmoIIL

Na 5590.0 0.342 243.2

K 427.0 0.026 10.9

Ca 163.0 0.010 4.1

Mg 24.5 0.001 1.0

Fe 21.3 0.001 0.4

Test Interval or Perfs Sampling Point Separator Reservoir Source Sampled Received
FRAC MANIFOLD I Pressure (kPa)

ITemperature (Oe)

I Date Sampled II Date Received I / Date Reported II Analyst

IDec 31,2000 Jan 04, 2001 I I Jan 11,2001 LN

AGflT
GD

I Container Identification

. PB4D

I
Operator Name

-----------------=P~A-=RA-:-:-:M-::07":U:-:NT=R-=E-=SO=-U:-:R=C=-:E=-:S::-:L:-:T=D:-. -------------



other InfonnatJon

Calgary AB, Ph: (403) 299-2000. Edmonton AB, Ph: (780) 469-0106. Grand Prairie AB, Ph: (780) 539-6500. Red Deer AB. Ph: (403) 34~5.
Fort St. John Be, Ph: (250) 785-5500. Prince George Be, Ph: (250)~11. Terrace BC, Ph: (250) 615-9288. Misslssauga ON, Ph: (905) 677·2224.

I
OpendorNMnc

----------------::P-:'"A"::-RA-M-O-UNT RESOU:-::R=-C:::":E==S::-L:"":T=D=-.----------------

WG63334E
Laboratory Number

CI

HCO,

CO,

S0,

WATER ANALYSIS

Other Measurements
Measurement Value

Tolal Dissolved Solids (Calculated) mg/l. 34361
Observed pH 6.51
H2S (2S0C) mg/l. NID
Relative Density (2'.i' C) 1.026
Resistivity I OHM-m (25°C) 0.217
Salinity % 3.n

SOLiD PRODUCTION SERVICES

WG63334A
Previous Number

• to

614.olTotal Anlonsl

Anions

'0 os 0' (l~ 1<'

LAST FLUID; 1900m

t. ,

Logarithmic Pattern mmollL

Mass
ION mglL Fraction nmollL

Cl 21435.C 0.624 604.6

HCo. 209.2 0.006 3.4

SO, 287.0 0.008 3.0

CO, Nil Nil Nil

OH Nil Nil Nil

595·41

Laboratories

/ "
~

~~-....
~ --........

~ ............,
~
~

/Fe
•••••

Ca

Na

Mg

Total catlonsl

Cations
Mass

ION mgIL Frac:tlon nmollL

Na 2317.0 0.(167 100.8

K 420.0 0.012 10.7

Ca 9650.0 0.281 240.8

Mg 17.1 Trece 0.7

Fe 25.8 0.001 0.5

I I
Test Interv.1 or Perfs Sampling Point Separator Reservoir Source Sampled Received

I
FRAC MANIFOLD I Pressure (kPa)

ITemperature (OC)

I Date SII11pIed I I Date Received I I Date Reported II Analyst

I 00031,2000 1/ Jan 04, 2001 1/ Jan 11,2001 LN

flGflTlD
I Container identification

. PB5E

____F__IeI-d-O-r-Are·---.....,III-------P-oo-l-or-z-o-ne------_
FT. LIARD . . MATISON SANDITest TypejITest N°·II T_e_st_R_ec_o_v_ery..:.- !EName of Sampler



. .
• • >,,;" • •" , ' • \:::,' '

OIL ANALYSIS



0.44

Method

12.0

88.7

0.00

3S0·C
UghtG8IOII

A.S.T.M. -D86.

Absolute
aaromeb'fc

Pressure (IIPa)

Distillation Loss

Room Temp rC)
21.0

Characterization
Factor

OIL ANALYSIS

H,J,D
Analyst

0.50

0.29

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

Residue

27S·C
Kerosene

354.0

0.16

0.50

200 ·C
Naphtha

Recovered

F.B.P.

Volume
Fraction

Sepa~tor Reservoir Source Sampled Received

pre:ure (kPa)
omperature (·C)

.--__-.-__-----:Dlstillatlon

Other Information

FORMATION: CHINKEH SAND

_______.~ratorName _ .__... _

PARAMOUNT RESOURCES LTD.

Densffv·AnerC~anma

Relative Absolute
kg/m"

0.8692 868.4

Total Sulphur Pour Point / ·C
Mass Fraction (A.S.T.M.D·97)

0.00281 15

Temp'C Absolute mPa·s Kinematic mm"s·1
25 21.90 25.40

38 10.22 11.97

50 7.19 8.49

31.30

Viscosity

Ok. Brown

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

API Gravity @ 1S·C

Sam
Colour of Clean 011

--------------------------------------_.
Calgary AB. Ph: (403) 299-2000. Edmonton AB, Ph: (780) 46~106. Grand Prairie AB. Ph: (780) 539-6500. Red Deer AB. Ph: (403) 346-6645. ....

For: SI. John BC. Ph: (250) 785-5500. Prince George BC. Ph: (250) 563-6011. TIlITlICe BC. Ph: (250) 615-9288. Misslssauga ON. Ph: (905) 6n-2224. y

Remarks:

AGAT® Laboratories
f--c~nt~ln-;r Id~nilflc~tion- . -1
L !'-~-=-~__ ._. ..J

BS&W perfonned on oil portion only. The distillation
temperatures have been corrected to 101.3 kPa (abs).

~
~-_.... __.-

--~---'_._.-

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

E
---··-_·····

.__.---.. -_.

-----------_..-
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PARAMOUNT RESOURCES LTD.

PARA ET AL Fr. LIARD I 46
Static Gradient

Mar 15/2001

Test Completed By
Solid Production Services

505 -19th Ave
Nisku, Alberta

T9E-7V9
(780) 955-7525



GENERAL INFORMATION

Client Information:

Company: Paramount Resources Ltd.

Contact:

Phone: Fax:

'Y'''j'!

0103126

15:40:00

17:00:00

Ella Berscheid

Job Number:

Start Time:

End Time:

Prepared By:

Qualified By:

e-mail:

e-mail:Fax:

2001/03/15

2001/03/15

2001/03/19

Solid Production Services Ltd.

Static Gradient

Site Information:

Contact:

Phone:

Well Information:

Name: Para et al Ft. Liard I 46

Operator:

Location-Downhole: Para et al Ft. Liard I 46

Location-Surface:

Test Information:

Company:

Representative:

Supervisor:

Test Type:

Test Unit:

Start Date:

End Date:

Report Date:

Remarks:

C.\My DocunentslPARAMOUNTofT-lIARD·I-46-MARl 5-01-5G1PARAMOUNT.fT-l1ARD-1-46-MAR15-01·SG,FKT 19-M8l''()1 Ver 2.313



Perforation Type: Producing Through : Tubing Size 60.30mm

Pool Datum m CF Elevation Referenced From 542.20m KB

Datum Depth m CF Elevation Referenced To 537.20m GL

Offset 5.00m

WELL INFORMATION

Production Intervals

Production Interval & MPP Reference To : KB

Well Type: Vertical

Pressure - kPa

1617.50

Depth - m

MPP Pressure Reference: None

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

1619.00

To- m

1616.00

From - m

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

. 11.

12.

Well Name: Para et al Ft. Liard 146

Well Operator:

Well Location : Para et al Ft. Liard I 46

Location-Surface:

Field : Ft. Liard

Pool:

Formation: Mattson Sand

Remarks:

C:lMyDocumen!lIPARAMOUNT.fT-lIARD-I~15.(11-SGIPARAMOUNT.fT-lIARD-I-46-MAR15.(11·SG.FKT1~ar'()IVer2313



Paramount Resources Ltd.
Para et al Ft. Liard I 46
Start Test Date: 2001/03/15
Final Test Date: 2001/03/15

Static Gradient
Top gauge 71045

Para et al Ft. Liard I 46
Formation: Mattson Sand

Job Number: 0103126

C \My OocumentsIPARAMOUNT·FT·lIARD·I~6·MAR15-01·5GIPAAAMQUNT·FT·lIARD·!·46-MAR15-01 ·5U FKT 19·Ma,-Ol Vet 2 313

I I

GradientDepth Time Duration
!

Pressure Gradient I Temp.
hh:mm:ss min kPa(a) kPalm

I

°C °C/mm , I

I L- "~ .-._---. ---_.- .._--~ -_ .•._-~._-- +----, I

4.50 I 15:50:58 10.97 11842.22 1 7.37I I: 1.373 0.001
304.50 15:58:57 8.00 12254.04

I 7.71
I 1.315 i 0.034

604.50 16:06:57 8.00 12648.50 17.77

904.50 16:14:58 8.00
:

13043.23
1.316

28.99
0.037

1204.50 16:22:57 8.00 I 13434.72
1.305

41.40
0.041

1504.50 16:29:58 7.00 14404.60
3.233

52.28
0.036

:
,

7.514 0.057
1604.50 16:35:58 6.00 I 15155.97 57.94

I I 8.799 0.245
1612.50 16:46:28 10.50

!
15226.37 59.90

13725.50 kPa(a)

15270.36 kPa(a)

1619.00000 m
m
kPa(a)
kPa(a)

ss2500
20685.00 kPa

2000/06126
2001/03/1517:00:00
2001/03/1516:48:00

1427.32 m

1617.50 m

Gauge Type
Maximum Recorder Range
Date of Last Calibration
Gauge Stop Date
Date Gauge Off Bottom

1.305 kPa/m Gas/Liquid Interface
8.799 kPa/m

Well Datum (MPP)

71045
Spartek

1612.50000 m
2001/03/15 15:40:00
2001/03/1516:38:00

1616.00000 m Base KB (TVD)
m Datum Depth

11854.00 kPa(a) Final
5038.00 kPa(a) Final

2001/03/1515:40:00 Time Well Shut-In

Top

Gauge Serial Number
Gauge Manufacturer
Run Depth
Gauge Start Date
Date Gaug:! On Bottom

Test Data

Test/Prod Interval Top KB (lVD)
Pool Datum
TUbing Pressure Initial
Casing Pressure Initial
Start Test Date

Results

Gas Gradient
Liquid Gradient



Paramount Resources Ltd.
Para et al Ft. Liard I 46
Start Test Date: 2001/03/15
Final Test Date: 2001/03/15 Static Gradient-Top gauge 71045

o r----Gl--,-------,-.-

Para et al Ft. Liard I 46
Formation: Mattson Sand

Job Number: 0103126

400 I- -+ ~\Il- +----+_---_+----_+_---_+----_+_---_+---_i

156001520014800144001400013200 13600
Pressure. kPa(a)

128001240012000

1200 1------+----+-----+----

800 ~--_t_---+_---+"'"~:-----+----___l---_I_---1__--_t_---_f__--__I

""I
~
--..~

+
x ~~

~
~--
-----~1600 I----+---t---- --- .--t.---4---+----+---~--..:71C1

I I
I I I

2000 '-- ----L ~ . .J___.__.. _..L J ---I L- --'- ..I..- --l

11600

E

!

r,
C \My DocumenlsIPARAMOUNT·FT·L1ARD-I~6·MAR1S.()1·SG\PARAMOUNT.FT·lIARD-I-46-MAR15-01·SG FKT 19·Mar'()1 VI!< 2 313



• ." • I, """"1' '. , • \' ,

Paramount Resources Ltd.
Para et al Ft. Liard I 46
Start Test Date: 2001/03/15
Final Test Date: 2001/03/15

Static Gradient
Bottom gauge 71042

Para et al Ft. Liard I 46
Formation: Mattson Sand

Job Number: 0103126

Bottom

Gauge Serial Number
Gauge Manufacturer
Run Depth
Gauge Start Date
Date Gauge On Bottom

71042
Spartek

1613.00000 m
2001/03/1515:40:00
2001/03/1516:38:00

Gauge Type
Maximum Recorder Range
Date of Last Calibration
Gauge Stop Date
Date Gauge Off Bottom

ss2500
20685.00 kPa

2000/05/17
2001/03/15 17:00:00
2001/03/1516:48:00

Test Data

Test/Prod Interval Top KB (lVD)
Pool Datum
Tubing Pressure Initial
Casing Pressure Initial
Start Test Date

1616.00000 m Base KB (lVD)
m Datum Depth

11854.00 kPa(a) Final
5038.00 kPa(a) Final

2001/03/1515:40:00 Time Well Shut-In

1619.00000 m
m
kPa(a)
kPa(a)

Depth Time Duration Pressure Gradient Temp. Gradient
m hh:mm:ss min kPa(a) kPalm DC DC/m

i ! .- ----- .-.--

5.00 15:51:57 11.95 ; 11850.21 3.38

305.00 15:58:57 7.00 12263.19
1.377

7.17
0.013

605.00 16:06:57 8.00 12660.86
1.326

18.19
0.037

905.00 16:14:58 8.00 13056.90
1.320

29.57
0.038

1205.00 16:22:57 8.00 13449.98
1.310

41.88
0.041

1505.00 16:29:58 7.00 14425.30
3.251

52.50
0.035

1605.00 16:35:58 6.00 15180.27
7.550

57.98
0.055

1613.00 16:46:28 10.50 15250.60
8.791

59.83
0.231

Results

Gas Gradient
Liquid Gradient

1.310 kPa/m Gas/Liquid Interface
8.791 kPa/m

Well Datum (MPP)

1427.16 m

1617.50 m

13741.01 kPa(a)

15290.16 kPa(a)

C \My DocumentslPARM10UNT·FT·LIARD·'-46·MAR 15-01·SGIPARAMOUNT·FT·LIARD·'-'lS·MAR15.()1·SG FKT 19·Mar-Ol Vel ~ 113



'j

1560015200

Para et al Ft. Liard I 46
Formation: Mattson Sand

Job Number: 0103126

14800144001400013200 13600
Pressure. kPa(a)

12800

Static Gradient-Bottom gauge 71042

1240012000

-

"
~

"~
~

I--

~

~
~X

A.... _____---- -,;:: ""t')

____'---_____1-__. --
11600

1600

400

2000

800

E.
=Do
CII
C

~

1200

Paramount Resources Ltd.
Para et al Ft. Liard I 46
Start Test Date: 2001/03/15
Final Test Date: 2001/03115

o

C \My DocumenlsIPARAMOUNT·FT·lIARD·I·46·MAR1S·0l·SGIPARAMOUNT·FT·lIARD·I·46·MAR1S.0l·SG FKT 19·Mar·Ol VP" 313



ALPINE
SWABBING

REPORT



,

CUSTOMER:

WELL NAME:

LOCATION:

START DATE:

FORMATION:

Paramount Resources Ltd.

Para et al Fort Liard

1-46

13·Dec-99

aN.E.B. copy

FILE NAME: J-4148.xls

CUSTOMER REP: W. Calihoo

SUPERVISORS: B. Tiedemann

TEST UNIT:

OPERATION: Underbalanced Drilling

t;:·~.·;..: . .- .
L': ,;1

DEC 3 1 1999

' ....



ALPINE OIL SERVICES CORP.

'Job No : 4148 Alpine Supervisor: BRENT TIEDEMANN
Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO' GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

Date1Tlme Ann Preis Ann Temp Static Gal Rate 1 Gal Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas 2 Total Gas fluid In). N21nl. Surf Vol GalnILoss Cum +,.
vvlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3

99112/13 SPOT AND RIG UP EQUIPMENT. RIG UP ROTATING HEAD.
99112/14
14:00:00 PRESSURE TEST FLOWLINE AND MANIFOLD TO 10.000 kPa.
15:00:00 START TO RUN IN HOLE TO DRILL OUT CEMENT.
22:00:00 START DRILLING OUT CEMENT.
99112/15
2:38:00 START TO PULL OUT OF HOLE.
6:08:00 OUT OF HOLE.
6:39:00 RUN IN HOLE TO DISPLACE HOLE WITH NITROGEN.
9:30:00 20 STANDS OFF BOnOM. DIVERT FLOW LINE FROM SHAKER TO PRESSURE TANK.
9:45:00 INSTALL BEARING ASSEMBLY IN ROTATING HEAD. PREPARE TO BLOW DOWN HOLE WITH NITROGEN.
10:00:00 NlmOOEN LINE FROZEN FROM STAND PIPE BACK.
10:00:02 -0.53 ·22.08 -0.05 0 0 0 0 0 0 0 0 0
10:10:02 12.43 ·22.08 0.05 0 0 0 0 0 0 0 0 0
10:20:01 20.1 ·22.09 -0.05 0 0 0 0 0 0 0 0 0
10:30:01 25.99 ·22.08 0.2 0 0 0 0 0 0 0 0 0
10:40:01 28.93 ·22.08 0.2 0 0 0 0 0 0 0 0 0
10:50:01 28.93 ·22.08 0.2 0 0 0 0 0 0 0 0 0
11:00:01 28.93 ·22.08 0.2 0 0 0 0 0 0 0 0 0
11:10:01 27.17 ·22.08 0.05 0 0 0 0 0 0 0 0 0
11:20:01 25.99 ·22.08 0.44 0 0 0 0 0 0 0 0 0
11:30:01 18.33 ·22.08 0.05 0 0 0 0 0 0 0 0 0
11:40:01 14.2 ·22.08 0.44 0 0 0 0 0 0 0 0 0
11:50:01 15.97 ·22.06 0.83 0 0 0 0 0 0 0 0 0
12:00:01 20.68 ·22.04 1.23 0 0 0 0 0 0 0 0 0
12:10:01 14.2 ·22.09 0.44 0 0 0 0 0 0 0 0 0
12:20:01 11.26 ·22.08 0.44 0 0 0 0 0 0 0 0 0
12:25:00 START PUMPING NITROGEN TO DISPLACE HOLE.
12:30:01 11.26 ·22.08 0.2 0 0 0 -48.96 0 0 0 0 34

Page 1



ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO / GERRY SANDERS
Wen Name: PARA et al FT LIARD
Wen Location: 1046

Daten1me Ann Pre•• Ann Temp Static Ga. Rate 1 GaaRatl2 Total G•• NetGn CumGaa1 CumG.a2 TotalGla fluid InJ. N2In). Surf Vol GalnILo•• Cum +/.
yy/mmldd kPa C kP. 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 tlmln m3lmln m3 m3 m3
99/12115
12:40:01 9.49 -13.76 0.29 0 0 0 -48.96 0 0 0 0 34
12:50:01 12.43 -11.71 0.29 0 0 0 -48.96 0 0 0 0 34
12:54:00 WATER TO SURFACE.
13:00:01 183.35 -2.6 9.87 3.84 0 3.84 -45.12 0 0 0 0 34
13:10:01 76.07 -1.63 46.84 58.79 0 58.79 9.83 1.21 0 1.21 0 34
13:20:01 53.69 -5.16 33.2 50.25 0 50.25 1.29 1.56 0 1.56 0 34
13:21:00 STOP PUMPING NITROGEN. 13.45 m3 WATER RECOVERED. CONTINUE TO RUN IN HOLE.
13:30:01 12.43 -8.11 2.01 0 0 0 0 1.63 0 1.63 0 0
13:40:01 13.03 -12.42 1.33 0 0 0 0 1.63 0 1.63 0 0
13:50:01 8.31 -16.48 0.93 0 0 0 0 1.63 0 1.63 0 0
14:00:01 8.31 -19.49 0.93 0 0 0 0 1.63 0 1.63 0 0
14:10:01 8.31 -21.76 0.93 0 0 0 0 1.63 0 1.63 0 0
14:20:01 5.37 -22.08 0.93 0 0 0 0 1.66 0 1.66 0 0
14:30:01 5.37 -22.08 1.92 0 0 0 0 1.68 0 1.68 0 0
14:40:01 8.31 -22.05 -0.05 0 0 0 0 1.68 0 1.68 0 0
14:50:01 -15.26 -22.08 -23.13 0 0 0 0 1.68 0 1.68 0 0
14:53:00 ON BOnOM. START PUMPING NITROGEN TO DISPLACE HOLE.
15:00:01 -12.31 -22.09 -17.48 0 0 0 -48.96 1.7 0 1.7 0 34
15:10:01 ·5.25 -22.09 -9.28 0 0 0 -48.96 to8 0 1.8 0 34
15:20:01 7.13 -22.09 -1.62 0 0 0 -48.96 1.9 0 1.9 0 34
15:30:02 6.54 -22.08 5.7 0 0 0 -48.96 2 0 2 0 34
15:36:00 WATER TO SURFACE.
15:40:01 113.17 -5.93 265.93 195.03 0 195.03 146.07 2.49 0 2.49 0 34
15:W:01 120.2'7 0.11 76.06 82.33 0 82.33 33.37 3.54 0 3.54 0 34
16:00:01 68.99 -2.54 41.83 55.16 0 55.16 6.2 3.96 0 3.96 0 34
16:10:01 58.4 -4.57 40.95 54.18 0 54.18 5.22 4.34 0 4.34 0 34
16:20:01 55.45 -6.4 40.95 53.47 0 53.47 4.51 4.71 0 4.71 0 34
16:30:01 55.45 -7.8 40.46 52.23 0 52.23 3.27 5.08 0 5.08 0 34
16:40:01 55.45 -8.78 38.5 52.44 0 52.44 3.48 5.45 0 5.45 0 34
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gal Rate 1 Gas Rate 2 Total Gal Net Gal Cum Gal 1 Cum Gas2 Total Gas fluid In). t~2In). Surf Vol G81nlLoss Cum +1-
. vv/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3

99/12/15
16:50:01 60.15 ·9.3 35.69 47.6 0 47.6 -1.36 5.8 0 5.8 0 34
17:00:00 TOTAL WATER RECOVERED - 22.0 m3. CONTINUE TO DRY HOLE.

, 17:00:01 58.4 ·9.39 34.81 48.14 0 48.14 -0.82 6.13 0 6.13 0 34
17:10:01 53.69 ·9.42 36.64 49.7 0 49.7 0.74 6.47 0 6.47 0 34
17:20:01 60.15 ·9.48 37.16 49.88 0 49.88 0.92 6.82 0 6.82 0 34
17:30:01 55.45 -9.89 36.78 49.65 0 49.65 0.69 7.16 0 7.16 0 34
17:40:01 52.5 ·9.99 36.04 48.n 0 46.n -0.19 7.5 0 7.5 0 34
17:50:01 53.69 ·10.2 34.43 47.43 0 47.43 ·1.53 7.84 0 7.84 0 34
16:00:01 58.4 ·9.94 33.83 46.53 0 46.53 -2.43 8.16 0 8.16 0 34
18:10:01 63.1 ·10.29 32.01 44.n 0 44.n -4.19 8.48 0 8.48 0 34
16:20:01 52.5 ·11.34 27.45 40.71 0 40.71 ·8.25 8.n 0 8.n 0 34
18:30:01 50.74 ·12.14 27.8 40.76 0 40.76 ·8.2 9.05 0 9.05 0 34
18:31:00 STOP PUMPING NITROGEN. MONITOR FOR INFLOW.
18:40:01 61.91 -13.57 4.17 0 0 0 0 9.13 0 9.13 0 0
18:45:00 CLOSE ANNULUS. MONITOR BUILD UP.
18:50:01 52.5 ·16.01 1.67 0 0 0 0 9.13 0 9.13 0 0
19:00:01 49.56 ·18.24 1.18 0 0 0 0 9.13 0 9.13 0 0
19:00:00 OPEN ANNULUS. WELL DEAD. PULL OUT OF HOLE.
19:10:01 55.45 ·20.04 1.18 0 0 0 0 9.13 0 9.13 0 0
19:20:01 57.21 -20.06 1.57 0 0 0 0 9.13 0 9.13 0 0
19:30:01 50.74 ·20.08 1.03 0 0 0 0 9.13 0 9.13 0 0
19:40:01 49.56 -20.09 1.18 0 0 0 0 9.13 0 9.13 0 0
19:50:01 52.5 ·20.08 0.69 0 0 0 0 9.16 0 9.16 0 0
20:00:01 52.5 ·20.09 0.44 0 0 0 0 9.24 0 9.24 0 0
20:10:01 47.8 -20.09 0.79 0 0 0 0 9.29 0 9.29 0 0
20:20:01 49.56 ·20.08 1.18 0 0 0 0 9.3 0 9.3 0 0
20:30:01 52.5 ·20.08 1.42 0 0 0 0 9.3 0 9.3 0 0
20:40:01 60.15 -20.06 1.82 0 0 0 0 9.3 0 9.3 0 0
20:50:01 I 52.5 -20.07 1.42 0 0 0 0 9.3 0 9.3 0 0

Page 3
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD. I
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UJ\RD
Well Location: 1-46

DltelTlme AnnPreu Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Nit Gas CumOa.1 Cum Gal 2 TotalGu fluid Inl. N21nl. Surf Vol GalnILol8 Cum +/.
YYlmmldd kPa C kPa 10A3rn31d 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112/15
21:00:01 52.5 ·20.09 1.18 0 0 0 0 9.3 0 9.3 0 0
21:10:01 57.21 ·20.09 1.33 0 0 0 0 9.3 0 9.3 0 0
21:20:01 49.56 ·20.08 1.18 0 0 0 0 9.3 0 9.3 0 0
21:30:01 49.56 ·20.06 0.93 0 0 0 0 9.3 0 9.3 0 0
21:40:01 54.26 ·20.08 1.33 0 0 0 0 9.3 0 9.3 0 0
21:50:01 49.56 ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
22:00:00 OUT OF HOLE.
22:00:01 49.56 ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
22:10;~n 50.74 ·20.08 0.79 0 0 0 0 9.3 0 9.3 0 0'-22:10:00 RUN IN HOLE WITH AIR HAMMER.
22:20:01 52.5 ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
22:30;01 49.56 ·20.08 0.93 0 0 0 0 9.3 0 9.3 0 0
22:40:01 47.8 -20.09 0.79 0 0 0 0 9.3 0 9.3 0 0
22:50:01 49.56 ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
23:00:01 49.56 ·20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
23:10:01 49.56 ·20.08 0.69 0 0 0 0 9.3 0 9.3 0 0
23:20:01 i 52.5 ·20.09 0.69 0 0 0 0 9.3 0 9.3 0 0
23:30:01 52.5 -20.09 0.93 0 0 0 0 9.3 0 9.3 0 0
23:40:01 61.91 ·20.09 1.47 0 0 0 0 9.3 0 9.3 0 0
23:50:01 52.5 ·20.08 1.18 0 0 0 0 9.3 0 9.3 0 0
0:00:01 57.21 ·20.07 1.08 0 0 0 0 9.3 0 9.3 0 0
0:10:03 52.5 ·20.08 0.69 0 0 0 0 9.3 0 9.3 0 0
0:20:03 50.74 -20.08 0.54 0 0 0 0 9.3 0 9.3 0 0
0:30:03 50.74 ·20.06 0.54 0 0 0 0 9.3 0 9.3 0 0
0:40:03 52.5 ·20.06 0.69 0 0 0 0 9.3 0 9.3 0 0
0:50:03 53.69 -20.08 0.54 0 0 0 0 9.3 0 9.3 0 0
1:00:03 60.15 -20.06 1.08 0 0 0 0 9.3 0 9.3 0 0
1:10:03 50.74 ·20.08 0.54 0 0 0 0 9.3 0 9.3 0 0
1:20:03 52.5 ·20.09 0.69 0 0 0 0 9.3 0 9.3 0 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD ..
Wen Location: 1-46

Datemme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas NelGa. Cum Gal 1 Cum Gas 2 Total Ga. fluid Inl. N21nl. SurfYol GalnILo•• Cum +1·
yy/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99/12/16
1:30:03 50.74 -20.09 0.29 0 0 0 0 9.3 0 9.3 0 0
1:40:03 52.5 ·20.09 0.69 0 0 0 0 9.3 0 9.3 0 0
1:50:03 54.26 -20.06 1.06 0 0 0 0 9.3 0 9.3 0 0
2:00:03 54.26 -20.06 1.06 0 0 0 0 9.3 0 9.3 0 0
2:1(1:03 52.5 -20.06 0.44 0 0 0 0 9.3 0 9.3 0 0
2:20:03 49.56 -20.06 0.44 0 0 0 0 9.3 0 9.3 0 0
2:30:03 54.26 -20.06 0.63 0 0 0 0 9.3 0 9.3 0 0
2:40:03 52.5 -20.09 0.44 0 0 0 0 9.3 0 9.3 0 0
2:50:03 47.6 -20.07 0.29 0 0 0 0 9.3 0 9.3 0 0
3:00:03 52.5 -20.09 0.44 0 0 0 0 9.3 0 9.3 0 0
3:10:03 52.5 ·20.06 0.69 0 0 0 0 9.3 0 9.3 0 0
3:20:03 47.6 -20.06 0.29 0 0 0 0 9.3 0 9.3 0 0
3:21:00 BACK ON BOnOM.INSTALL BEARING ASSEMBLY IN ROTATING HEAD.
3:30:03 54.26 ·20.05 1.08 0 0 0 0 9.3 0 9.3 0 0
3:40:03 55.45 ·20.07 0.44 0 0 0 0 9.3 0 9.3 0 0
3:50:03 50.74 -20.09 0.29 0 0 0 0 9.3 0 9.3 0 0
3:57:00 START PUMPING NITROGEN AT 36 m3lmin.
4:00:03 57.21 -20.06 14.63 22.65 0 22.65 -29.19 9.34 0 9.34 0 36
4:10:03 53.69 -16.7 44.01 54.01 0 54.01 2.17 9.63 0 9.63 0 36
4:15:00 HOLD SAFETY MEETING.
4:20:03 56.4 -12.02 43.65 54.51 0 54.51 2.67 10.02 0 10.02 0 36
4:30:03 61.34 -10.7 45.62 56.12 0 56.12 4.28 10.38 0 10.38 0 36
4:40:03 63.1 -10.13 50.66 59.66 0 59.66 7.82 10.n 0 10.n 0 36
4:50:03 58.4 -9.82 55.19 63.04 0 63.04 11.2 11.17 0 11.17 0 36
4:50:00 RIG HOLD BOP DRILL.
5:00:03 56.64 -9.66 47.44 57.76 0 57.76 5.92 11.58 0 11.56 0 36
5:10:03 58.4 -9.54 50.04 58.42 0 58.42 6.58 11.97 0 11.97 0 36
5:10:00 START DRILLING WITH AIR HAMMER.
5:20:03 59.4 -9.39 6.33 0 0 0 -51.84 12.18 0 12.18 0 36
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ALPINE OIL SERVICES CORP.

CUlt{lrMr: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DatelTlme Ann Pre•• Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Ga. Cum Gas 1 Cum Ga. 2 Total Ga. fluid In). N2In). Surf Vol GalnILoss Cum +/.
yy/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 Ihnln m3lmln m3 m3 m3
99112/16
5:30:03 58.4 -9.35 54.21 62.15 0 62.15 10.31 12.66 0 12.66 0 36
5:40:03 61.34 -9.22 30.89 44.99 0 44.99 -6.85 13.01 0 13.01 0 36
5:50:03 58.4 -9.08 42.67 54.34 0 54.34 2.5 13.39 0 13.39 0 36
5:53:00 DROP 1550 mSAMPLE.
6:00:03 61.34 -8.94 41.44 53.33 0 53.33 1.49 13.76 0 13.76 0 36
6:10:00 DROP 1555 mSAMPLE.
6:10:03 61.34 -8.73 49.54 60.61 0 60.61 8.n 14.1 0 14.1 0 36
6:20:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
6:20:03 70.75 -8.4 67.49 72.59 0 72.59 72.59 14.59 0 14.59 0 0
6:26:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
6:30:03 56.64 -8.19 20.43 33.88 0 33.88 -17.96 14.88 0 14.88 0 36
6:40:03 70.75 -8.25 25.03 39.17 0 39.17 -12.67 15.2 0 15.2 0 36
6:50:03 58.4 -8.6 28.68 43.05 0 43.05 -8.79 15.55 0 15.55 0 36
7:00:03 67.8 -8.62 70.92 74.8 0 74.8 22.96 15.9 0 15.9 0 36
7:10:03 66.04 -8.29 64.16 70.86 0 70.86 19.02 16.27 0 16.27 0 36
7:15:00 DROP 1560 mSAMPLE.
7:20:03 68.99 -7.92 59.99 67.21 0 67.21 15.37 16.65 0 16.65 0 36
7:30:03 61.34 -7.39 51.26 61.38 0 61.38 9.54 17.06 0 17.06 0 36
7:40:00 DROP 1565 mSAMPLE.
7:40:03 64.29 -7.05 30.89 45.57 0 45.57 -6.27 17.45 0 17.45 0 36
7:47:00 KELLY DOWN. WORK PIPE.
7:49:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
7:50:03 67.23 -6.28 49.3 60.22 0 60.22 60.22 17.91 0 17.91 0 0
7:54:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
8:00:03 61.34 -7.08 30.29 43.7 0 43.7 -8.14 17.96 0 17.96 0 36
8:10:03 70.75 -7.65 25.73 39.17 0 39.17 -12.67 18.01 0 18.Q1 0 36
8:20:03 47.8 -7.61 32.22 46.99 0 46.99 -4.85 18.28 0 18.28 0 36
~:2'i:00 RETURNS COMING BACK WET. PICK UP OFF BOnOM AND CIRCULATE.

• 8:30:@ 45.43 8.n 26.12 42.04 0 42.04 -9.8 18.66 0 18.66 0 36
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO / GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

Datel1lme Ann Press Ann Temp Static Gal Rate 1 Gal Rat. 2 TOlalGal Net Gal Cum G.I 1 CumGal~ TolalGaa fluid In). N2ln). Surf Vol GalnILo.. Cum +/-
vvlmmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
99/12/16
8:40:03 152.61 15.71 51.26 61.52 0 61.52 9.68 19.1 0 19.1 0 36
8:50:03 154.34 4.61 46.24 57.85 0 57.85 6.01 19.51 0 19.51 0 36
9:00:03 157.29 2.83 45.51 56.95 0 56.95 5.11 19.9 0 19.9 0 36
9:10:03 156.n 2.74 45.23 56.94 0 56.94 5.1 20.3 0 20.3 0 36
9:14:00 RETURNS DRYING UP. RESUME DRILLING.
9:20:03 117.26 2.72 22.78 37.7 0 37.7 -14.14 20.63 0 20.63 0 36
9:24:00 DROP 1570 mSAMPLE.
9:30:03 192.63 2.41 43.79 55.08 0 55.08 3.24 20.97 0 20.97 0 36
9:40:03 164.4 2.46 42.18 54.17 0 54.17 2.33 21.34 0 21.34 0 36
9:50:04 168.56 2.9 54.81 63.7 0 C'J7 11.86 21.75 0 21.75 0 36
9:55:00 INCREASE NITROGEN INJECTION RATE TO 41 m3lmln.
10:00:00 DROP 1575 mSAMPLE.
10:00:02 187.97 3.39 64.n 70.79 0 70.79 11.75 22.17 0 22.17 0 41
10:02:00 KELLY DOWN. WORK PIPE.
10:05:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
10:08:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
10:10:03 104.27 3.56 24.15 38.19 0 38.19 -20.85 22.63 0 22.63 0 41
10:20:03 103.73 3.34 23.38 36.17 0 36.17 -22.87 22.9 0 22.9 0 41
10:30:03 124.89 3.56 39.37 50.61 0 50.61 -8.43 23.23 0 23.23 0 41
10:40:03 143.n 3.8 55.44 62.87 0 62.87 3.83 23.62 0 23.62 0 41
10:43:00 DROP 1580 mSAMPLE.
10:50:03 133.2 4.06 48.92 58.68 0 58.68 -0.36 24.07 0 24.07 0 41
11:00:03 111.37 4.14 35.06 47.16 0 47.16 -11.88 24.44 0 24.44 0 41
11 :10:03 169.07 4.1 61.22 62.71 0 62.71 3.67 24.84 0 24.84 0 41
11:15:00 KELLY DOWN. WORK PIPE.
11:16:00 DROP 1585 mSAMPLE.
11:20:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
11:20:03 142.04 4.24 63.9 62.36 0 62.36 62.36 25.26 0 25.26 0 0
11:24:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Wen Name: PARA et II FT LIARD
Wen Location: 1-46

DatelTlme Ann Prell Ann Temp Static Gal Rite 1 Gil Rite 2 Total Gal Net Gal Cum Gal 1 CumGII~ Total Gal Fluid Inl. N21nl. Surf Vol GalnILoss Cum +/-
yy/mmldd kPI C kPI 10A3m31d 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 Umln m3lmln m3 m3 m3
99112/16
11:30:03 99.58 4.23 31.38 39.56 0 39.56 -19.48 25.54 0 25.54 0 41
11:40:03 99.58 3.74 28.92 36.55 0 36.55 -22.49 25.78 0 25.78 0 41
11:50:03 139.09 3.56 54.81 55.76 0 55.76 -3.28 26.16 0 26.16 0 41
12:00:03 120.2 ,. 43 40.95 45.94 0 45.94 ·13.1 26.49 0 26.49 0 41
12:08:00 DROP 1590 m~AMPLE. 41
12:10:03 130.78 3.43 58.03 56.15 0 56.15 -2.89 26.87 0 26.87 0 41
12:20:03 140.83 3.29 64.52 60.62 0 60.62 1.58 27.21 0 27.21 0 41
12:30:03 131.99 3.36 48.56 51.07 0 51.07 -7.97 27.6 0 27.6 0 41
12:40:03 114.31 3.35 43.16 46.46 0 46.46 ·12.58 27.93 0 27.93 0 41
12:50:03 134.93 3.34 55.93 55.1 0 55.1 -3.94 28.27 0 28.27 0 41
13:00:03 138.41 3.33 58.16 55.98 0 55.98 -3.06 28.61 0 28.61 0 41
13:06:00 KELLY DOWN. WORK PIPE. DROP 1595 mSAMPLE.
13:08:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
13:10:03 131.99 3.37 61.08 58.12 0 58.12 58.12 29.03 0 29.03 0 0
13:12:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
13:20:03 111.9 3.46 37.55 41.27 0 41.27 -17.n 29.29 0 29.29 0 41
13:30:03 118.46 2.95 50.64 50.95 0 50.95 -8.09 29.58 0 29.58 0 41
13:40:03 116.05 2.51 44.03 47.88 0 47.88 ·11.16 29.95 0 29.95 0 41
13:50:03 134.93 2.24 44.14 46.25 0 46.25 -12.79 30.24 0 30.24 0 41
14:00:03 129.04 2.05 56.91 59.31 0 59.31 0.27 30.63 0 30.63 0 41
14:10:03 129.04 1.94 44.39 50.85 0 50.85 -8.19 30.98 0 30.98 0 41
14:20:03 130.25 1.86 52.11 57.19 0 57.19 ·1.85 31.33 0 31.33 0 41
14:24:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE. PULL OUT OF HOLE FOR BIT.
14:30:03 62.47 1.88 13.31 17.6 0 17.6 17.6 31.66 0 31.66 0 0
14:40:03 58.9 2.57 1.47 0 0 0 0 31.68 0 31.68 0 0
14:50:03 49.5 3.59 0.93 0 0 0 0 31.68 0 31.68 0 0-_._-
15:00:03 49.5 4.32 1.18 0 0 r--- ~_±--- ~

31.68 Q 31.68 0 0
15:10:03 49.5 4.88 6:9~f--1 0

-~--- ".

0J 31.68 0 :;, " , ;)
It--·-.-----. I 3f68-'-r15:20:03 49.5 5.34 o·~ 0 t 0 I ~--l-.. 0 31.68 0 C 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

OatelTlme Ann Press Ann Temp Stallc Gas Rate 1 Gal Rate 2 Total Gas NelGas Cum Gas 1 Cum Gal 2 Total Gas fluid Inl. N21nl. Surf Vol GalnILoss Cum +I.

vv/mrnldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3

99/12/16
15:30:03 51.25 5.61 0.83 0 0 0 0 31.76 0 31.76 0 0
15:40:03 46.55 5.79 0.2 0 0 0 0 31.86 0 31.66 0 0
15:50:03 54.2 5.93 0.83 0 0 0 0 31.96 0 31.96 0 0
16:00:03 44.79 6.08 0.05 0 0 0 0 32.06 0 32.06 0 0
16:10:03 10.32 6.2 0.29 0 0 0 0 32.1 0 32.1 0 0

-- .
16:20:03 15.02 6.31 0.44 0 0 I 0 0 32.1 0 32.1 0 0
16:30:03 15.02 6.4 0.69 0 0 0 0 32.1 0 32.1 0 0
16:40:03 19.72 6.47 1.08 0 0 0 0 32.1 0 32.1 0 0
16:50:03 15.02 6.56

-
0.93 0 0 0 0 32.1 0 32.1 0 0

17:00:00 OUT OF HOLE.
17:00:03 15.02 6.65 1.42 0 0 0 0 32.1 0 32.1 0 0
17:10:03 12.08 6.87 1.42 0 0 0 0 32.1 0 32.1 0 0
17:20:03 12.08 7.14 1.42 0 0 0 0 32.1 0 32.1 0 0
17:30:03 15.02 7.34 1.18 0 0 0 0 32.1 0 32.1 0 0
17:40:03 15.02 7.47 1.42 0 0 0 0 32.1 0 32.1 0 0
17:50:03 15.02 7.6 1.18 0 0 0 0 32.1 0 32.1 0 0
18:00:03 10.32 7.76 1.28 0 0 0 0 32.1 0 32.1 0 0
18:10:03 12.08 7.88 1.18 0 0 0 0 32.1 0

..
32.1 0 0

18:20:03 13.27 8.03 0.79 0 0 0 0 32.1 0 32.1 0 0
18:30:03 15.02 8.16 0.93 0 0 0 0 32.1 0 32.1 0 0
18:30:00 START TO RUN IN HOLE WITH NEW AIR HAMMER.
18:40:03 12.08 8.3 0.93 0 0 0 0 32.1 0 32.1 0 0
18:50:03 10.32 8.42 0.79 0 0 0 0 32.1 0 32.1 0 0
19:00:03 13.27 8.57 0.79 0 0 0 0 32.1 0 32.1 0 0
19:10:03 13.27 8.7 0.54 0 0 0 0 32.1 0 32.1 0 0
19:20:03 13.27 8.83 0.54 0 0 0 0 32.1 0 32.1 0 0
19:30:03 15.02 8.96 0.93 0 0 0 0 32.1 0 32.1 0 0
19:40:03 15.02 9.12 0.69 0 0 0 0 32.1 0 32.1 0 0
19:50:03 13.27 9.26 0.54 0 0 0 0 32.1 0 32.1 0 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Nil Gas Cum Gas 1Cum Galil Total Gas fluid Inl. N21nl. Surf Vol GalnILo88 Cum +/.
vvlmmldd kPa C kPa 10113m3ld 10113m3ld 10113m3ld 10113m3ld 10113m3 10113m3 10113m3 I1mln m3lmln m3 m3 m3
99112/16
20:00:03 13.27 9.38 0.54 0 0 0 0 32.1 0 32.1 0 0
20:10:03 13.27 9.55 0.54 0 0 0 0 32.1 0 32.1 0 0
20:20:03 15.02 9.7 0.44 0 0 0 0 32.1 0 32.1 0 0
20:30:03 15.02 9.88 0.44 0 0 0 0 32.1 0 32.1 0 0
20:40:03 13.27 10 0.29 0 0 0 0 32.1 0 32.1 0 0
20:50:03 13.27 10.18 0.54 0 0 0 0 32.1 0 32.1 0 0
21:00:03 13.27 10.27 0.29 0 0 0 0 32.1 0 32.1 0 0
21:10:03 15.\l2 10.42 0.44 0 0 0 0 32.1 0 32.1 0 0
21:20:03 15.02 10.55 0.2 0 0 0 0 32.1 0 32.1 0 0
21:30:03 13.27 10.69 0.29 0 0 0 0 32.1 0 32.1 0 0
21:30:00 BACK ON BOnOM.
21:40:19 15.02 10.83 0.44 0 0 0 0 32.1 0 32.1 0 0
21:48:00 START TO RUN IN SURVEY.
21:50:03 13.27 10.99 0.29 0 0 0 0 32.1 0 32.1 0 0
22:00:03 12.08 11.11 -0.05 0 0 0 0 32.1 0 32.1 0 0
22:10:03 16.21 11.25 0.05 0 0 0 0 32.1 0 32.1 0 0
22:20:03 16.78 11.36 0.59 0 0 0 0 32.1 0 32.1 0 0
22:30:03 10.32 11.44 -0.2 0 0 0 0 32.1 0 32.1 0 0
22:40:03 15.02 11.54 0.2 0 0 0 0 32.1 0 32.1 0 0
22:48:00 SURVEY COMPLETE. START PUMPING NITROGEN AT 37 m3fmin.
22:50:03 22.11 11.54 7.66 17.18 0 17.18 -36.1 32.11 0 32.11 0 37
23:00:03 60.41 6.55 28.54 36.27 0 36.27 ·17.01 32.32 0 32.32 0 37
23:01:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE PRESSURE.
23:05:00 CHANGE OUT BEARING ASSEMBLY ON ROTATING HEAD.
23;10:03 24.42 6.12 0.74 0 0 0 0 32.48 0 32.48 0 0
23:20:03 15.02 8.03 0.2 0 0 0 0 32.48 0 32.48 0 0
23:25:00 START PUMPING NITROGEN.
23:30:03 13.27 7.88 18.47 24.81 0 24.81 ·28.47 32.56 0 32.56 0 37
23:39:00 RESUME DRILLING.
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ALPINE OIL SERVICES CORP.

CUltomer: PARAMOUNT RESOURCES LTO.
CUltomer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DatelTfme Ann Prell Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1Cum Gal2 Total Gas fluid Inl. N21nl. Surf Vol GalnILoss Cum +/-
yylmmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
99112/16
23:40:03 53.32 5.94 45.86 48.16 0 48.16 -5.12 32.83 0 32.83 0 37
23:50:03 59.21 5.51 36.04 42.06 0 42.06 -11.22 33.15 0 33.15 0 37
99/12/17
0:00:02 62.16 5.48 35.8 41.93 0 41.93 -11.35 33.45 0 33.45 0 37
0:09:00 DROP 1600 mSAMPLE.
0:10:02 62.16 5.78 48.56 50.11 0 50.11 -3.17 33.76 0 33.76 0 37
0:20:02 99.25 5.45 31.76 39.05 0 39.05 -14.23 34.11 0 34.11 0 37
0:30:02 172.39 5.83 47.69 49.75 0 49.75 -3.53 34.46 0 34.46 0 37
0:37:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
0:40:02 291.96 6.35 46.11 49.08 0 49.08 49.08 34.n 0 34.n 0 0
0:42:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
0:50:02 210.7 6.59 33.2 39.36 0 39.36 -13.92 35.03 0 35.03 0 37
1:00:02 267.14 6.75 46.73 49.01 0 49.01 -4.27 35.34 0 35.34 0 37
1:10:02 198.92 6.84 37.13 42.6 0 42.6 -10.68 35.63 0 35.63 0 37
1:16:00 DROP 1605 mSAMPLE.
1:20:02 241.88 7.08 36.53 42.6 0 42.6 -10.68 35.95 0 35.95 0 37
1:30:02 ':'~5.45 7.5 56.91 55.95 0 55.95 2.67 36.28 0 36.28 0 37.
1:40:02 ~22.49 8 57.51 56.46 0 56.46 3.i8 36.66 0 36.66 0 37
1:50:02 189.33 8.42 48.59 50.95 0 50.95 -2.33 37 0 37 0 37
2:00:02 139.98 8.76 41.8 45.87 0 45.87 -7.41 37.36 0 37.36 0 37
2:08:00 DROP 1610 mSAMPLE.
2:10:02 129.92 9.19 38.99 42.15 0 42.15 -11.13 37.71 0 37.71 0 37
2:20:02 180.01 9.7 60.1 52.84 0 52.84 -0.44 38.03 0 38.03 0 37
2:30:02 200.63 10.08 84.9 60.84 0 60.84 7.56 38.38 0 38.38 0 37
2:40:02 156.44 10.38 55.93 44.45 0 44.45 -8.83 38.71 0 38.71 0 37
2:47:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
2:50:02 116.92 10.21 52.87 43.39 0 43.39 43.39 39.07 0 39.07 0 0
2:53:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
3:00:02 95.78 9.93 37.38 35.32 0 35.32 -17.96 39.27 0 39.27 0 37
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

Date11lme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1Cum Gal 2 Total Gal fluid In). N2In). Surf Vol GalnILoss Cum +/.
yy/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 lfmln m3lmln m3 m3 m3
99112/17
3:10:02 102.2 9.69 38.14 35.8 0 35.8 ·17.48 39.55 0 39.55 0 37
3:20:02 94.57 9.76 43.9 39.11 0 39.11 -14.17 39.85 0 39.85 0 37
3:25:00 DROP 1615 mSAMPLE.
3:30:00 BURNABLE GAS TO SURFACE.
3:30:02 264.2 10.11 127.49 66.63 0 66.63 13.35 40.16 0 40.16 0 37
3:40:02 372.78 10.43 205.34 113.82 0 113.82 60.54 40.86 0 40.86 0 37
3:50:02 369.83 10.49 203.13 121.44 0 121.44 68.16 41.68 0 41.68 0 37
4:00:02 359.72 10.68 186.05 138.99 0 138.99 85.71 42.66 0 42.66 0 37
4:10:02 346.67 10.76 1n.07 131.99 0 131.99 78.71 43.6 0 43.6 0 37

_ ..t·~20:02 333.21 10.7 161.5 125.35 0 125.35 72.07 44.49 0 44.49 0 37
4:27:00 INCREASE NITROGEN INJECTION RATE TO 39.5 m3lmln.
4:30:02 336.15 10.78 161.25 123.68 0 123.68 66.8 45.36 0 45.36 0 39.5
4:40:02 334.89 11.06 161.12 123.22 0 123.22 66.34 46.22 0 46.22 0 39.5
4:50:02 290.27 11.06 161.39 123.97 0 123.97 67.09 47.08 0 47.08 0 39.5
5:00:02 283.12 11.15 152.41 119.58 0 119.58 62.7 47.92 0 47.92 0 39.5
5:10:02 283.12 11.07 151.19 118.94 0 118.94 62.06 48.75 0 48.75 0 39.5
5:20:02 265.45 11.13 149.96 117.13 0 117.13 60.25 49.57 0 49.57 0 39.5
5:22:00 DROP 1620 mSAMPLE.
5:30:03 253.66 11.13 144.56 114.67 0 114.67 57.79 50.4 0 50.4 0 39.5
5:40:02 249.01 11.13 143.46 114.71 0 114.71 57.83 51.19 0 51.19 0 39.5
5:50:02 247.n 11.11 141.86 113.98 0 113.98 57.1 51.99 0 51.99 0 39.5
6:00:02 247.n 11.18 141.86 114.04 0 114.04 57.16 52.n 0 52.n 0 39.5
6:10:02 246.52 11.29 140.25 112.19 0 112.19 55.31 53.56 0 53.56 0 39.5
6:20:02 218.31 11.39 119.27 101.08 0 101.08 44.2 54.31 0 54.31 0 39.5
6:20:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
6:25:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
6:30:02 203.58 10.98 115.34 98.57 0 98.57 41.69 55.04 0 55.04 0 39.5
6:40:02 221.25 11.22 128.35 105.39 0 105.39 48.51 55.75 0 55.75 0 39.5
6:47:00 DROP 1625 mSAMPLE. T

-~.
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

, Date111me Ann Press Ann Temp Static Gal Rate 1 Gal Rate 2 Total Gal Net Gal Cum G.I 1 Cum Gal .. Total Gal fluid In). N2In). Surf Vol GalnILoll Cum +1·
, yy/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m31mIn m3 m3 m3

99112/17
6:50:02 235.98 11.34 141.61 112.1 0 112.1 55.22 56.5 0 56.5 0 39.5.

0 57.26 0 39.57:00:02 227.15 11.42 135.72 109.52 0 109.52 52.64 57.26
7:10:02 240.17 11.6 143.22 114.31 0 114.31 57.43 58.03 0 58.03 0 39.5
7:20:02 235.98 11.68 128.6 105.97 0 105.97 49.09 58.78 0 58.78 0 39.5
7:30:02 235.98 11.8 132.53 107.74 0 107.74 50.86 59.53 0 59.53 0 39.5
7:40:03 231.33 11.89 130.69 104.87 0 104.87 47.99 60.28 0 60.28 0 39.5
7:50:00 DROP 1630 mSAMPLE.
7:50:02 237.22 11.98 132.66 105.83 I) 105.83 48.95 61.01 0 61.01 0 39.5
8:00:02 238.93 12.03 132.n 10525 0 105.25 48.37 61.74 0 61.74 0 39.5
8:10:02 233.04 11.98 131.55 104.73 0 104.73 47.85 62.47 0 62.47 0 39.5
8:20:02 225.44 12.16 130.94 102.5 0 102.5 45.62 63.2 0 63.2 0 39.5
8:30:02 228.38 12.29 130.94 102.98 0 102.98 46.1 63.92 0 63.92 0 39.5
8:40:02 230.09 12.42 130.32 102.83 0 102.83 45.95 64.63 0 64.63 0 39.5
8:50:02 225.91 12.59 130.68 102.75 0 102.75 45.87 65.34 0 65.34 0 39.5
8:57:00 KELLY DOWN. WORK PIPE.
9:00:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
9:00:02 207 12.67 112.15 93.04 0 93.04 36.16 66.04 0 66.04 0 39.5
9:03:00 CONNECnON COMPLETE. START PUMPING NITROGEN.
9:10:02 190.07 12.37 105.4 90.81 0 90.81 33.93 66.63 0 66.63 0 39.5
9:20:02 224.2 12.06 125.9 101.39 0 101.39 44.51 67.29 0 67.29 0 39.5
9:30:02 216.6 11.75 123.57 100.13 0 100.13 43.25 67.99 0 67.99 0 39.5
9:40:02 224.2 11.68 126.14 100.4 0 HiO.4 43'52 68.69 0 68.69 0 39.5
9:44:00 DROP 1635 mSAMPLE.
9:50:02 220.02 11.71 125.53 99.95 0 99.95 43.07 69.39 0 69.39 0 39.5
10:00:02 215.36 11.52 124.67 100.19 0 100.19 43.31 70.08 0 70.08 0 39.5
10:10:02 212.41 11.43 124.18 99.36 0 99.36 42.48 70.n 0 70.n 0 39.&
10:20:02 212.41 11.61 123.69 99.48 0 99.48 42.6 71.46 0 71.46 0 39.5
10:30:02 212.41 11.75 123.69 99.28 0 99.28 42.4 72.15 0 72.15 0 39.5

I 10:40:02 207.76 11.89 122.1 99.47 0 99.47 42.59 72.84 0 '12.84 0 39.5
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DatelTlme Ann PreIs Ann Temp Static Gal Rate 1 Gal Rate 2 Total Gas Net Gas Cum Gal 1 Cum Gas 2 Total Gal fluid In). N2In). Surf Vol GalnILoss Cum+t-
yy/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 Ulnln m3lmln rn3 rn3 rn3
9911:lJ17
10:50:02 206.52 12 120.01 99.3 0 99.3 42.42 73.53 0 73.53 0 39.5
11:00:02 209.47 12.13 120.01 99.83 0 99.83 42.95 74.23 0 74.23 0 39.5
11:05:00 STAND PIPE PRESSURING UP. LIFT OFF BOnOM AND CIRCULATE.
11:10:02 185.9 12.2 110.68 94.84 0 94.84 37.96 74.88 0 74.88 0 39.5
11:20:02 199.4 12.32 119.14 99.35 0 99.35 42.47 75.55 0 75.55 0 39.5
11:24:00 DECREASE NITROGEN INJECTION RATE TO 35 m31min.
11:30:02 193.02 12.63 115.71 97.03 0 97.03 46.63 76.24 0 76.24 0 35
11:40:02 194.74 12.48 115.34 96.44 0 96.44 46.04 76.91 0 76.91 0 35
11:50:0? 188.85 12.45 124.43 100.88 0 100.88 50.48 n,58 0 n.58 0 35
12:00:0 182.95 12.13 107.98 92.46 0 92.46 42.06 78.23 0 78.23 0 35
12:10:CI 187.62 11.12 107.85 92.41 0 92.41 42.01 78.87 0 78.87 0 35
12:20:0~ 190.56 10.12 111.78 94.84 0 94.84 44.44 79.52 0 79.52 0 35
12:22:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE. MONITOR FLOW.
12:30:02 129.92 9.32 71.15 70.97 0 70.97 70.97 80.12 0 80.12 0 0
12:40:02 98.04 8.82 45.89 52.66 0 52.66 52.66 80.56 0 80.56 0 0
12:50:02 69.25 8.36 32.22 43.68 0 43.68 43.68 80.88 0 80.88 0 0
12:55:00 PULL OUT OF HOLE FOR BIT.
13:00:02 71 8.21 31.87 43.53 0 43.53 43.53 81.18 0 81.18 0 0
13:10:02 66.31 8.32 33.94 45.85 0 ~5.85 45.85 81.5 0 81.5 0 0
13:20:02 68.05 8.21 34.57 45.44 0 45.44 45.44 81.81 0 81.81 0 0
13:30:02 69.8 8.25 34.71 44.41 0 44.41 44.41 82.12 0 82.12 0 0
13:40:02 66.31 8.58 37.13 44.9 0 44.9 44.9 82.42 0 82.42 0 0
13:50:02 69.25 9.33 38.85 40.8 0 40.8 40.8 82.72 0 82.72 0 0
14:00:02 71 9.84 38.25 44.17 0 44.17 44.17 83 0 83 0 0
14:10:02 71 10.15 38.99 39.97 0 39.97 39.97 83.29 0 83.29 0 0
14:20:02 73.95 10.29 43.16 44.73 0 44.73 44.73 83.58 0 83.58 0 0
14:30:02 72.2 10.29 48.18 41.8 0 41.8 41.8 83.88 0 83.88 0 0
14:40:02 78.63 10.16 39.37 40.39 0 40.39 40.39 84.18 0 84.18 0 0
14:50:02 73.95 10.03 50.04 42.92 0 42.92 42.92 84.48 0 84.48 0 0
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ALPINE OIL SERVICES CORP"

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

D;)ten1me Ann Press AnnYemp Static Gas Rate 1 Gas R8te 2 Total Gas Net Ga. Cum Gas 1 CumGas~ Total Gis fluid Inl. N21nl. Surf Vol GalnILolS Cum +/.

VVlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3

99112/17
15:00:02 76.89 9.9~ 50.53 42.06 0 42.06 42.06 84.n 0 84.n 0 0
15:10:02 76.89 9.93 58.63 41.96 0 41.96 41.96 85.07 0 85.07 0 0

~5:20:02 106.35 10 69.19 39.47 0 39.47 39.47 85.35 0 85.35 0 0
15:30:02 124.03 10.01 26.96 40.15 0 40.15 40.15 85.62 0 85.62 0 0
15:40:02 149.32 10.35 30.04 43.32 0 43.32 43.32 85.91 0 85.91 0 0
15:50:02 129.92 10.27 28.18 40.83 0 40.83 40.83 86.2 0 86.2 0 0
16:00:02 137.54 9.85 28.57 i 42.02 0 42.02 42.02 86.48 0 86.48 0 0
16:09:00 BIT AT SURFACE. CLOSE BLIND RAMS.
16:10:02 22.67 9.57 2.55 0 0 0 0 86.69 0 86.69 0 0
16:13:00 DIVERT FLOW THROUGH HeR. REMOVE BEARING ASSEMBLY FROM ROTATING HEAD.
16:20:02 63.36 11.67 34.18 42.99 0 42.99 42.99 87.06 0 87.06 0 0
16:30;02 59.21 12.09 29.41 40.56 0 40.56 40.56 87.34 0 87.34 0 0
16:40:02 54.52 12.35 29.27 41.53 0 41.53 41.53 87.62 0 87.62 0 0
16:50:02 57.47 12.58 29.16 40.49 0 40.49 40.49 87.91 0 87.91 0 0
17:00:02 59.21 12.67 30.15 40.61 0 40.61 40.61 88.19 0 88.19 0 0
17:10:02 59.21 12.72 30.39 40.25 0 40.25 40.25 88.48 0 88.48 0 0
17:20:02 60.96 12.72 30.53 38.29 0 38.29 38.29 88.76 0 88.76 0 0
17:30:02 59.21 12.72 30.15 40.34 0 40.34 40.34 89.03 0 89.03 0 0
17:35:00 START BACK IN HOLE WITH NEW AIR HAMMER.
17:40:02 60.96 12.73 29.31 37.6 0 37.6 37.6 89.3 0 89.3 0 0
17:50:02 56.27 12.71 29.41 38.33 0 38.38 38.38 89.58 0 89.58 0 0
17:53:00 DIVERT FLOW THROUGH FLOW LINE. CLOSE HCR. CONTINUE TO RUN IN HOLE.
18:00:02 56.27 0.11 28.18 37.2 0 37.2 37.2 89.82 0 89.82 0 0
18:10:02 59.21 -3.31 30.15 36.53 0 36.53 36.53 90.08 0 90.08 0 0
18:20:02 49.82 -3.98 28.39 37.55 0 37.55 37.55 90.34 0 90.34 0 0
18:30:02 57.47 -2.98 29.27 36.99 0 36.99 36.99 90.59 0 90.59 0 0
18:40:02 62.16 -1.98 28.68 36.61 0 36.61 36.61 90.85 0 90.85 0 0
18:50:02 59.21 -3.81 27.45 35.63 0 35.63 35.63 91.1 0 91.1 0 0
19:00:02 59.21 -6.29 27.94 35.56 0 35.56 35.56 91.35 0 91.35 0 0

Page 15



ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Nit Gas Cum Gas 1 Cum Gas TotalGla Fluldlnl. N21nl. Surf Vol GalnILoss Cum +/.
yy/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
99/12/17
19:10:02 66.85 ·7.69 28.82 36.23 0 36.23 36.23 91.6 0 91.6 0 0
19:20:02 54.52 -8.21 28.04 35.65 0 35.65 35.65 91.85 0 91.85 0 0
19:30:02 56.27 ·8.33 28.43 35.93 0 35.93 35.93 92.1 0 92.1 0 0
19:40:02 60.96 -8.19 28.82 36.05 0 36.05 36.05 92.35 0 92.35 0 0
19:50:02 56.27 ·7.92 27.69 35.5 0 35.5 35.5 92.6 0 92.6 0 0
20:00:02 56.27 -5.86 27.94 35.89 0 35.89 35.89 92.85 0 92.85 0 0
20:10:02 54.52 -6.56 27.55 35.52 0 35.52 35.52 93.09 0 93.09 0 0
20:20:02 56.27 -7.67 27.69 35.39 0 35.39 35.39 93.34 0 93.34 0 0
20:30:02 85.73 -7.66 45.13 47.9 0 47.9 47.9 93.56 0 93.56 0 0
20:40:02 56.27 -6.83 27.69 35.73 0 35.73 35.73 93.83 0 93.83 0 0
20:50:02 58.01 -7.02 27.34 35.14 0 35.14 35.14 94.07 0 94.07 0 0
21:00:02 51.57 -7.69 26.57 34.75 0 34.75 34.75 94.32 0 94.32 0 0
21:10:02 51.57 -7.95 26.57 34.91 0 34.91 34.91 94.56 0 94.56 0 0
21:20:02 53.32 -7.91 26.71 34.98 0 34.98 34.98 94.8 0 94.8 0 0
21:30:02 51.57 -8.25 26.82 35.04 0 35.04 35.04 95.05 0 95.05 0 0
21:40:02 58.01 -8.71 27.1 35.04 0 35.04 35.04 95.29 0 95.29 0 0
21:50:02 59.76 ·9.03 27.24 34.97 0 34.97 34.97 95.53 0 95.53 0 0
22:00:02 51.57 -9.45 26.57 34.62 0 34.62 34.62 95.n 0 95.n 0 0
22:10:02 50.38 -8.52 26.22 34.38 0 34.38 34.38 96.01 0 96.01 0 0
22:15:00 BACK ON BOnOM. START TO RUN IN SURVEY.
22:20:02 50.38 -6.45 25.98 34.45 0 34.45 34.45 96.25 0 96.25 0 0
22:25:00 PICK UP KELLY.
22:28:00 START PUMPING NITROGEN AT 36 m3lmin.
22:30:02 50.38 -4.8 25.73 34.45 0 34.45 -17.39 96.49 0 96.49 0 36
22:40:02 92.83 -4.43 54.57 55.18 0 55.18 3.34 96.79 0 96.79 0 36
22:43:00 STAND PIPE PRESSURING UP. STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
22:50:02 100.46 I -4.15 I 60.84 I 58.78 0 58.78 58.78 97.21 0 97.21 0 0
23:00:02 47.43 I -2.53 I 25.98 I 31.19 0 31.19 31.19 97.5 0 97.5 0 0
23:07:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.

Page 16



ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Cultomer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DlteI11me Ann Prell Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net.GII Cum Gas 1 Cum Gas 2 Total Gas fluid Inl. N21nl. Surf Vol GalnILoss Cum +/.
yy/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99/12/17
23:10:02 53.32 -0.95 26.47 34.46 0 34.46 -17.38 97.75 0 97.75 0 36
23:20:02 72.74 -2.54 38.39 43.46 0 43.46 -8.38 98.01 0 98.01 0 36
23:30:02 177.06 -2.41 104.29 81.2 0 81.2 29.36 98.43 0 98.43 0 36
23:34:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
23:40:02 144.65 -0.51 88.58 72.51 0 72.51 72.51 99 0 99 0 0
23:43:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
23:50:02 118.14 0.51 63.29 58.83 0 58.83 6.99 99.42 0 99.42 0 36
99/12/18
0:00:02 150.55 0.93 94.23 76.26 0 76.26 24.42 99.9 0 99.9 0 36
0:10:02 144.65 0.97 100.86 80.26 0 80.26 28.42 100.45 0 100.45 0 36
0:20:02 139.98 1.59 100.98 80.93 0 80.93 29.09 101.01 0 101.01 0 36
0:24:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
0:29:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
0:30:02 113.46 2.16 81.82 70.56 0 70.56 18.72 101.56 0 101.56 0 36
0:40:02 112.25 2.1 79.99 70.48 0 70.48 18.64 102.03 0 102.03 0 36
0:50:02 124.03 2.03 90.3 76.63 0 76.63 24.79 102.54 0 102.54 0 36
1:00:02 128.19 1.87 93.37 78.63 0 78.63 26.79 103.08 0 103.08 0 36
1:10:02 132.87 2.18 96.93 80.24 0 80.24 28.4 103.64 0 103.64 0 36
1:16:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
1:20:02 128.71 2.75 90.92 76.56 0 76.56 76.56 104.19 0 104.19 0 0
1:21:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
1:30:02 107.56 3.4 76.67 69.21 0 69.21 17.37 104.67 0 104.67 0 36
1:40:02 121.08 3.1 84.16 73.35 0 73.35 21.51 105.17 0 105.17 0 36
1:50:02 134.6 2.78 94.11 78.72 0 78.72 26.88 105.7 0 105.7 0 36
2:00:02 135.81 3.2 97.42 80.48 0 80.48 28.64 106.25 0 106.25 0 36
2:10:02 135.81 3.69 96.93 80.19 0 80.19 28.35 106.81 0 106.81 0 36
2:20:02 140.49 3.97 96.56 80 0 80 28.16 107.36 0 107.36 0 36
2:30:02 134.08 4.31 97.79 80.58 0 80.58 28.74 107.92 0 107.92 0 36
2:40:02 140.49 4.56 98.28 80.02 0 80.02 28.18 108.48 0 108.48 0 36
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ALPINE OIL SERVICES CORP.

CUltomer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DrtelTlme AnnPresl Ann Temp Static Gal Rate 1 Gas Rate 2 Total Gas NelGas Cum Gas 1 Cum Gas Total Gas fluid In). N2In). Surf Vol GalnILosl Cum +/.
VYlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 Umln m3lmln m3 m3 m3
99112/18
2:50:02 134.08 4.78 96.8 79.38 0 79.38 27.54 109.03 0 109.03 0 36
3:00:02 135.81 4.9 96.93 79.19 0 79.19 27.35 109.58 0 109.58 0 36
3:10:02 135.81 4.84 97.17 79.08 0 79.08 27.24 110.13 0 110.13 0 36
3:16:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
3:20:02 128.71 5.07 91.9 76.31 0 76.31 24.47 110.68 0 110.68 0 36
3:22:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
3:30:02 104.62 5.21 73.72 66.24 0 66.24 14.4 111.14 0 111.14 0 36
3:40:02 134.6 4.8 89.69 76.44 0 76.44 24.6 111.63 0 111.63 0 36
3:50:02 129.92 4.79 91.n 78.75 0 78.75 26.91 112.18 0 112.18 0 36
4:00:02 131.14 5.32 96.8 80.69 0 80.69 28.85 112.73 0 112.73 0 36
4:01:00 INCREASE NITROGEN INJECTION RATE TO 40 m3lmln.
4:02:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE.
4:05:00 START TO PULL OUT OF HOLE.
4:10:02 97.51 5.59 66.24 64.74 0 64.74 64.74 113.27 0 113.27 0 0
4:20:02 63.9 5.97 38.88 42.01 0 42.01 42.01 113.63 0 113.63 0 0
4:30:02 48.63 6.22 27.8 32.06 0 32.06 32.06 113.89 0 113.89 0 0
4:40:02 49.18 6.39 25.87 34.39 0 34.39 34.39 114.1 0 114.1 0 0
4:50:02 44.48 6.59 25.48 29.83 0 29.83 29.83 114.35 0 114.35 0 0
5:00:02 44.48 6.83 24.99 30.57 0 30.57 30.57 114.59 0 114.59 0 0
5:10:02 47.43 6.66 25.73 35.5 0 35.5 35.5 114.82 0 114.82 0 0
5:20:02 52.12 6.82 25.13 28.3 0 28.3 28.3 115.05 0 115.05 0 0
5:30:02 44.48 7.17 24.26 33.95 0 33.95 33.95 115.28 0 115.28 0 0
5:40:02 44.48 7.44 23.52 27.44 0 27.44 27.44 115.51 0 115.51 0 0
5:50:02 44.48 7.87 23.27 36.06 0 36.06 36.06 115.74 0 115.74 0 0
6:00:02 44.48 8.14 23.27 32.56 0 32.56 32.56 115.97 0 115.97 0 0
6:10:02 44.48 8.34 23.27 34.97 0 34.97 34.97 116.2 0 116.2 0 0
6:20:02 53.87 8.56 23.31 35.04 0 35.04 35.04 116.43 0 116.43 0 0
6:30:02 44.48 8.79 22.78 33.n 0 33.n 33.n 116.66 0 116.66 0 0
6:40:02 41.54 9.06 22.78 28.44 0 28.44 28.44 116.88 0 116.88 0 0

Page 18



ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Totll Gas HetGas Cum Ga. 1 CumGIls2 TotilGa. fluid In). N2In). Surf Vol GalnILolI Cum +/.
vvlmmldd kPa C kPa 1OA3m3ld 1OA3m3ld 1OA3m3ld 1OA3m3ld 1OA3m3 1OA3m3 1OA3m3 IImln m3lmln m3 m3 m3
99112/18
6:50:02 44.48 9.54 22.29 35.87 0 35.87 35.87 117.11 0 117.11 0 0
7:00:02 41.54 9.87 22.29 28.36 0 28.36 28.36 117.33 0 117.33 0 0
7:10:02 44.48 10.09 22.05 32.18 0 32.18 32.18 117.55 0 117.55 0 0
7:20:02 49.18 10.36 22.68 30.17 0 30.17 30.17 117.78 0 117.78 0 0
7:30:02 53.87 10.64 23.07 36.41 0 36.41 36.41 118.01 0 118.01 0 0
7:40:02 44.48 11.23 22.29 32.54 0 32.54 32.54 118.24 0 118.24 0 0
7:50:02 39.79 11.79 21.66 28.92 0 28.92 28.92 118.47 0 118.47 0 0
8:00:00 BIT AT SURFACE. OPEN HCR. CLOSE BLIND RAMS AND FLOW LINE. REMOVE BEARING ASSEMBLY FROM ROTATING HEAD.
8:00:02 41.54 11.92 21.07 30.45 0 30.45 30.45 118.68 0 118.68 0 0
8:10:02 46.23 12.17 22.19 34 0 34 34 118.9 0 118.9 0 0
8:20:02 42.73 12.77 21.9 33.02 0 33.02 33.02 119.13 0 119.13 0 0
8:30:02 44.48 13.33 21.8 29.33 0 29.33 29.33 119.37 0 119.37 0 0
8:40:02 44.48 13.76 20.08 29.65 0 29.65 29.65 119.57 0 119.57 0 0
8:50:02 39.79 13.82 19.2 33.21 0 33.21 33.21 119.78 0 119.78 0 0
9:00:02 41.54 13.84 18.86 31.64 0 31.64 31.64 120 0 120 0 0
9:10:00 INSTALL BEARING ASSEMBLY IN ROTATING HEAD. OPEN BLIND RAMS. START BACK IN HOLE WITH AIR HAMMER.
9:10:02 39.79 13.82 21.41 34.43 0 34.43 34.43 120.22 0 120.22 0 0
9:20:02 41.54 13.79 20.33 26.71 0 26.71 26.71 120.45 0 120.45 0 0
9:30:04 44.48 13.7 20.57 34.64 0 34.64 34.64 120.68 0 120.68 0 0
9:31:00 OPEN FLOW LINE. CLOSE HCR. CONTINUE TO RUN IN HOLE.
9:40:02 41.54 4.6 18.61 26.14 0 26.14 26.14 120.86 0 120.88 0 0
9:50:02 46.23 2.59 18.26 33.5 0 33.5 33.5 121.08 0 121.08 0 0
10:00:00 SLIP AND CUT DRILL LINE.
10:00:02 38.59 2.05 19.1 32.99 0 32.99 32.99 121.31 0 121.31 0 0
10:10:02 44.48 2.81 19.84 34.28 0 34.28 34.28 121.54 0 121-54 0 0
10:20:02 41.54 3.56 19.35 34.28 0 34.28 34.28 121.77 0 121.77 0 0
10:30:02 38.59 4.12 19.35 33.18 0 33.18 33.18 122.01 0 122.01 0 0
10:40:02 38.59 4.62 19.1 33 0 33 33 122.24 0 122.24 0 0
10:50:02 38.59 5.05 18.61 32.63 0 32.63 32.63 122.47 0 122.47 0 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

Datemme Ann Press Ann Temp Static Gal Rate 1 Gal Rate 2 Total Gal NIt Gal Cum Gal 1 Cum Gal 2 Total Gal fluid In). N2In). Surf Vol GalnILoll Cum +/-
vv/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 Umln m3lmln m3 m3 m3
99112/18
11:00:00 CONTINUE TO RUN IN HOLE.
11:00:02 38.59 5.5 18.12 31.7 0 31.7 31.7 122.7 0 122.7 0 0
11:10:02 39.79 5.31 16.99 25.59 0 25.59 25.59 122.91 0 122.91 0 0
11:20:02 35.65 3.02 16.4 25.42 0 25.42 25.42 123.08 0 123.08 0 0
11:30:02 41.54 0.75 18.61 32.56 0 32.56 32.56 123.3 0 123.3 0 0
11:40:02 38.59 -1.01 18.61 30.47 0 30.47 30.47 123.53 0 123.53 0 0
11:50:02 39.79 -2.16 19.2 32.82 0 32.82 32.82 123.75 0 123.75 0 0
12:00:02 38.59 -2.51 19.1 31.03 0 31.03 31.03 123.98 0 123.98 0 0

-
12:10:02 36.84 -2.n 18.71 29.16 0 29.16 29.16 124.2 0 124.2 0 0
12:20:02 41.54 -2.85 19.1 32.46 0 32.46 32.46 124.43 0 124.43 0 0
12:30:02 41:54 -1.15 18.61 33.44 0 33.44 33.44 124.66 0 124.66 0 0
12:40:02 38.59 0.29 18.36 31.09 0 31.09 31.09 124.88 0 124.88 0 0
12:50:02 39.79 -0.21 18.22 29.89 0 29.89 29.89 125.1 0 125.1 0 0
13:00:02 41.54 -1.86 18.86 31.63 0 31.63 31.63 125.32 0 125.32 0 0
13:10:02 38.59 -3.05 18.61 33.41 0 33.41 33.41 125.54 0 125.54 0 0
13:20:02 36.84 -3.43 18.96 31.71 0 31.71 31.71 125.76 0 125.76 0 0
13:30:02 41.54 -3.47 19.1 32.06 0 32.06 32.06 125.98 0 125.98 0 0
13:40:02 41.54 -3.26 18.86 29.83 0 29.83 29.83 126.19 0 126.19 0 0
13:45:00 ON BOTTOM. PICK UP KELLY AND PREPARE TO CIRCULATE.
13:50:02 40.34 -2.57 18.51 32.66 0 32.66 32.66 126.41 0 126.41 0 0
14:00:02 41.54 -1.03 17.87 31.87 0 31.87 31.87 126.63 0 126.63 0 0
14:06:00 START PUMPING NITROGEN.
14:10:02 50.38 0.34 25.24 37.67 0 37.67 -14.17 126.86 0 126.86 0 36
14:20:02 112.25 0.45 78.52 68.19 0 68.19 16.35 127.26 0 127.26 0 36
14:30:02 116.92 0.24 75.94 67.27 0 67.27 15.43 127.74 0 127.74 0 36
14:40:02 93.36 0.06 55.33 55.88 0 55.88 4.04 128.18 0 128.18 0 36
14:50:02 101.67 0.39 68.07 63.98 0 63.98 12.14 128.63 0 128.63 0 36
15:00:02 119.87 0.82 76.68 69.02 0 69.02 17.18 129.09 0 129.09 0 36
15:03:00 KELLY DOWN. WORK PIPE.
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

I

I Datel11ma Ann Press Ann Temp Static Gal Ratt 1 Gal Rst. 2 Total Gas NetGn Cum Gal 1CumG.12 Total Gal fluid In). N2In). Surf Vol GalnILoSl. Cum +/.

yy/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3

, 99112/18
15:06:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.

I 15:10:00 CONNECTION COMPLETE. START PUMPING NITROGEN.
; 15:10:02 119.87 1.35 80.61 70.67 0 70.67 18.83 129.62 0 129.62 0 36

15:20:02 88.68 1.8 57.4 56.67 0 56.67 4.83 129.99 0 129.99 0 36
15:27:00 DROP 1640 mSAMPLE.
15:30:02 112.25 1.63 73.6 67.41 0 67.41 15.57 130.43 0 130.43 0 36
15:40:02 119.87 1.69 76.93 69.02 0 69.02 17.18 130.91 0 130.91 0 36
15:50:02 119.87 1.83 n.17 69.59 0 69.59 17.75 131.39 0 131.39 0 36
16:00:02 111.03 2.09 71.28 66.n 0 66.n 14.93 131.89 0 '131.89 0 36
16:10:02 112.25 2.37 74.83 69.49 0 69.49 17.65 132.37 0 132.37 0 36
16:20:02 107.56 2.53 74.46 69.86 0 69.86 18.02 132.85 0 132.85 0 36
16:22:00 DROP 1645 mSAMPLE. TRACE OF WATER IN SAMPLE.
16:30:02 112.25 2.62 75.08 70.39 0 70.39 18.55 133.35 0 133.35 0 36
16:40:02 116.92 2.71 n.42 72.02 0 72.02 20.18 133.84 0 133.84 0 36
16:50:02 119.87 2.91 78.4 72.5 0 72.5 20.66 134.34 0 134.34 0 36
17:00:02 112.25 3.07 78.27 72.52 0 72.52 20.68 134.85 0 134.85 0 36
17:10:02 119.87 3.2 78.89 73.15 0 73.15 21.31 135.35 0 135.35 0 36
17:20:02 115.19 3.38 79.5 73.67 0 73.67 21.83 135.86 0 135.86 0 36
17:30:02 115.19 3.59 79.25 73.27 0 73.27 21.43 136.36 0 136.36 0 36
17:34:00 KELLY DOWN. WORK PIPE.
17:40:02 106.35 3.86 73.36 69.75 0 69.75 17.91 136.86 0 136.86 0 36
17:50:02 115.19 4.15 80.97 73.73 0 73.73 21.89 137.36 0 137.36 0 36
17:56:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
18:00:02 100.46 4.02 67.22 65.81 0 65.81 65.81 137.87 0 137.87 0 0
18:10:03 47.43 4.37 26.47 34.87 0 34.87 34.87 138.2 0 138.2 0 0
18:20:02 41.54 4.7 20.33 24.94 0 24.94 24.94 138.39 0 138.39 0 0
18:30:02 41.54 4.93 20.33 31.66 0 31.66 31.66 138.6 0 138.6 0 0
18:32:00 START PUMPING NITROGEN.
18:40:02 97.51 4.69 69.68 63.27 0 63.27 11.43 138.9 0 138.9 0 36
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD. ;

Customer ReD: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

Datemme Ann Pre•• Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas HetGa. Cum Gal 1 Cum Gal 2 Total Gas Fluid Inl. N21nl. Surf Vol GalnILoss Cum +I.
vvlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99/12/18
18:50:02 128.19 3.n 97.05 76.85 0 76.85 25.01 139.4 0 139.4 0 36
18:51:00 INCREASE NITROGEN INJECTION RATE TO 40 m3lmln.
18:52:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
18:57:00 START PUMPING NITROGEN.
19:00:02 62.16 3.n 38.74 46.91 0 46.91 -10.69 139.82 0 139.82 0 40
19:10:02 126.98 3.64 91.53 75.94 0 75.94 18.34 140.27 0 140.27 0 40
19:20:02 135.81 3.21 101.84 81.21 0 81.21 23.61 140.82 0 140.82 0 40
19:23:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
19:30:02 66.85 3.07 39.13 44.44 0 44.44 44.44 141.32 0 141.32 0 0
19:32:00 CONNECTION COMPLETE. START PUMPING NITROGEN. RESUME DRILLING.
19:40:02 97.51 4.05 69.43 64.06 0 64.06 6.46 141.66 0 141.66 0 40
19:50:02 125.76 3.91 87.73 74.99 0 74.99 17.39 142.13 0 142.13 0 40
20:00:02 137.54 4.09 98.28 81.24 0 81.24 23.64 142.68 0 142.68 0 40
20:10:02 141.71 4.29 104.54 85.4 0 85.4 27.8. 143.26 0 143.26 0 40
20:13:00 DROP 1650 mSAMPLE.
20:20:02 132.87 4.62 95.46 81.11 0 81.11 23.51 143.84 0 143.84 0 40
20:30:02 132.87 4.98 95.7 82.21 0 82.21 24.61 144.4 0 144.4 0 40
20:40:02 132.87 5.04 95.7 82.47 0 82.47 24.87 144.97 0 144.97 0 40
20:50:02 144.65 4.86 10'1.59 86.75 0 86.75 29.15 145.55 0 145.55 0 40
20:56:00 DROP 1655 mSAMPLE.
21:00:02 129.92 4.8 89.56 79.75 0 79.75 22.15 146.12 0 146.12 0 40
21:10:02 129.92 4.51 91.n 80.94 0 80.94 23.34 146.68 0 146.68 0 40
21:20:02 137.54 4.34 94.11 82.39 0 82.39 24.79 147.25 0 147.25 0 40
21:30:02 175.83 4.3 124.05 100.15 0 100.15 42.55 147.87 0 147.87 0 40
21:32:00 DROP 1660 mSAMPLE.
21:36:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
21:40:02 106.35 4.49 75.08 71.6 0 71.6 71.6 148.48 0 148.48 0 0
21:44:00 CONNECTION COMPLETE. START PUMPING NTROGEN. RESUME DRILLING.
21:50:02 88.68 4.57 58.87 59.79 0 59.79 2.19 148.83 0 148.83 0 40
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ALPINE OIL SERVICES CORP.

CUllomer: PARAMOUNT RESOURCES LTO.
Cullomtr Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 TotalGaa NetGaa CumGaa1 CumGaa~ Total Gas fluid Inl. N21nl. Surf Vol GalnILoss Cum +I-
yylmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m31d 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3hnln m3 m3 m3
99/12/18
22:00:02 107.56 4.1 n.65 70.74 0 70.74 13.14 149.31 0 149.31 0 40
22:10:02 98.72 2.92 68.81 66.53 0 66.53 8.93 149.8 0 149.8 0 40
22:20:02 113.98 2.73 74.23 69.59 0 69.59 11.99 150.26 0 150.26 0 40
22:30:02 129.92 2.54 89.32 78.58 0 78.58 20.98 150.78 0 150.78 0 40

132.87 2.31
.

022:40:02 92.51 80.6 0 80.6 23 151.33 151.33 0 40
22:50:02 137.54 2.21 93.62 80.87 0 80.87 23.27 151.9 0 151.9 0 40
2~:58:oo DROP 1665 mSAMPLE.
23:00:02 140.49 2.37 97.05 82.83 0 82.83 25.23 152.47 0 152.47 0 40
23:10:02 138.76 ~.47 98.4 84.03 0 84.03 26.43 153.04 0 153.04 0 40
23:20:02 132.87 2.64 95.7 82.74 0 82.74 25.14 153.62 0 153.62 0 40
23:30:02 140.49 2.8 95.09 82.29 0 82.29 24.69 154.19 0 154.19 I) 40
23:40:02 137.54 2.95 94.35 82.4 0 82.4 24.8 154.76 0 154.76 0 40
23:48:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
23:50:02 122.3 3.04 87.23 78.05 0 78.05 78.05 155.33 0 155.33 0 0
23:56:00 CONNECTION COMPLETE. START PUMPING NITROGEN. RESUME DRILLING.
99112/19
0:00:02 96.31 3.56 60.24 59.98 0 59.98 2.38 1~r, 01 0 155.81 0 40
0:10:02 118.14 3.63 82.44 74.3 0 74.3 16.7 j5:j.~~8 0 156.28 0 40
0:20:02 124.03 3.53 88.83 78.23 0 78.23 20.63 156.81 0 156.81 0 40
0:30:02 122.81 3.46 85.27 76.13 0 76.13 18.53 157.33 0 157.33 0 40
0:30:00 DROP 1670 mSAMPLE.
0:35:00 STOP DRILLING. LIFT OFF BOnOM AND CIRCULATE TO CLEAN UP HOLE.
0:40:02 141.71 3.62 99.63 84.95 0 84.95 27.35 157.9 0 157.9 0 40
0:50:02 132.87 3.72 94.47 82.51 0 82.51 24.91 158.48 0 158.48 0 40
1:00:02 128.19 3.89 92.87 81.55 0 81.55 23.95 159.05 0 159.05 0 40
1:10:02 132.87 3.85 93.49 81.93 0 81.93 24.33 159.62 0 159.62 0 40
1:20:02 129.92 3.72 91.n 80.9 0 80.9 23.3 160.19 0 160.19 0 40
1:30:02 140.49 3.61 92.88 81.3 0 81.3 23.7 160.74 0 160.74 0 40
1:40:02 126.98 3.53 93.25 81.79 0 81.79 24.19 161.31 0 161.31 0 40
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO / GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

Datefflme Ann Press Ann Temp Static Gas Rate 1 Gal Rate 2 Total Gas Net Gas Cum Gal 1 Cum Gal 2 Total Gas fluid In). N2In). Surf Vol GalnILoll Cum fl·
YYlmmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 11mIn m3lmln m3 m3 m3
99112/19
1:42:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
1:50:02 82.78 4.01 52.49 55.69 0 55.69 ·1.91 161.83 0 161.83 0 40
1:51:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
2:00:02 87.47 4.6 56.06 56.15 0 56.15 ·1.45 162.18 0 162.18 0 40
2:10:02 112.25 3.45 78.02 69.61 0 69.61 12.01 162.61 0 162.61 0 40
2:20:02 133.38 3.24 85.15 74.15 0 74.15 16.55 163.11 0 163.11 0 40
2:30:02 143.43 3.5 78.64 70.9 0 70.9 13.3 163.61 0 163.61 0 40
2:40:02 186.39 6.71 128.1 98.26 0 98.26 40.66 164.24 0 164.24 0 40
2:50:02 200.63 6.53 150.7 107.12 0 107.12 49.52 164.9 0 164.9 0 40
3:00:02 165.28 6.56 123.93 91.92 0 91.92 34.32 165.62 0 165.62 0 40
3:10:02 101.67 6.06 72.98 64.54 0 64.54 6.94 166.18 0 166.18 0 40
3:20:02 124.03 5.67 90.05 74.29 0 74.29 16.69 166.66 0 166.66 0 40
3:30:02 151.n 5.93 119.4 89.26 0 89.26 31.66 167.33 0 167.33 0 40
3:40:02 118.14 5.64 87.35 73.04 0 73.04 15.44 167.84 0 167.84 0 40
3:50:02 217.07 5.9 167.75 112.72 0 112.72 55.12 168.48 0 168.48 0 40
3:54:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE.
3:58:00 START TO PULL OUT OF HOLE FOR NEW AIR HAMMER.
4:00:02 82.78 6.1 55.93 52.65 0 52.65 52.65 169.1 0 169.1 0 0
4:10:02 44.48 6.08 25.24 24.6 0 24.6 24.6 169.32 0 169.32 0 0
4:20:02 41.54 6 23.03 22.16 0 22.16 22.16 169.53 0 169.53 0 0
4:30:02 42.73 6.29 24.36 29.76 0 29.76 29.76 169.74 0 169.74 0 0
4:40:02 41.54 6.5 22.78 31.92 0 31.92 31.92 169.95 0 169.95 0 0
4:50:02 49.18 6.74 25.38 30.93 0 30.93 30.93 170.14 0 170.14 0 0
5:00:02 47.43 7.25 25.73 31.4 0 31,4 31.4 170.33 0 170.33 0 0
5:10:02 45.68 7.8 25.59 29.55 0 29.55 29.55 170.52 0 170.52 0 0
5:20:02 50.38 8.26 25.98 29.8 0 29.8 29.8 170.71 0 170.71 0 0
5:30:02 44.48 8.61 25.98 32.25 0 32.25 32.25 170.9 0 170.9 0 0
5:40:02 44.48 8.94 25.24 22.65 0 22.65 22.65 171.11 0 171.11 0 0
5:50:02 52.12 9.15 26.61 27.3 0 27.3 27.3 171.3 0 171.3 0 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD. .
Customer Rep: WILBERT CALIHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net C:;dS Cum Gas 1 Cum Gas 2 Total Gas fluid In). N2InJ. Surf Vol GalnILoss Cum +1·
yy/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
99/12/19
6:00:02 47.43 9.64 25.98 27.52 0 27.52 27.52 171.49 0 171.49 0 0
6:10:02 49.18 9.84 24.89 23.4 0 23.4 23.4 171.67 0 171.67 0 0
6:20:02 42.73 10 25.83 29.33 0 29.33 29.33 171.87 0 171.87 0 0
6:30:02 45.68 10.07 25.1 26.43 0 26.43 26.43 172.06 0 172.06 0 0
6:40:02 44.48 10.25 25.24 22.93 0 22.93 22.93 172.24 0 172.24 0 0
6:50:02 44.48 10.57 25.73 31.2 0 31.2 31.2 172.44 0 172.44 0 0
7:00:02 47.43 10.9 25.24 24.66 0 24.66 24.66 172.64 0 172.64 0 0
7:10:02 47.43 11.2 25.73 33.22 0 33.22 33.22 172.85 0 172.85 0 0
7:20:02 44.48 11.57 24.99 31.54 0 31.54 31.54 173.05 0 173.05 0 0
7:30:02 42.73 11.06 24.61 30.85 0 30.85 30.85 173.27 0 173.27 0 0
7:38:00 BIT AT SURFACE. OPEN HCR. CLOSE BLIND RAMS AND FLOW LINE. REMOVE BEARING ASSEMBLY FROM ROTATING HEAD.
7:40:02 36.84 9.49 24.11 19.91 0 19.91 19.91 173.47 0 173.47 0 0
7:50:03 41.54 9.38 25.24 31.08 0 31.08 31.08 173.67 0 173.67 0 0
8:00:02 44.48 10.07 24.99 30.09 0 30.09 30.09 173.89 0 173.89 0 0
8:10:02 41.54 10.67 24.5 29.71 0 29.71 29.71 174.1 0 174.1 0 0
8:20:02 41.54 11.14 24.26 30.96 0 30.96 30.96 174.31 0 174.31 0 0
8:30:02 44.48 11.59 23.52 29.91 0 29.91 29.91 174.52 0 174.52 0 0
8:40:02 39.79 11.99 23.13 30.06 0 30.06 30.06 174.73 0 174.73 0 0
8:50:02 47.43 12.35 24.99 31.44 0 31.44 31.44 174.94 0 174.94 0 0
9:00:02 44.48 12.68 21.8 29.65 0 29.65 29.65 175.12 0 175.12 0 0
9:10:02 49.18 12.86 23.17 31.05 0 31.05 31.05 175.32 0 175.32 0 0
9:15:00 INSTALL BEARING ASSEMBLY IN ROTATING HEAD. OPEN BLIND RAMS. START BACK IN HOLE WITH AIR HAMMER.
9:20:02 44.48 12.85 23.03 31.07 0 31.07 31.07 175.53 0 175.53 0 0
9:30:02 44.48 12.88 22.54 22.44 0 22.44 22.44 175.73 0 175.73 0 0
9:40:00 OPEN FLOW LINE. CLOSE HCR. CONTINUE TO RUN IN HOLE.
9:40:02 42.73 12.91 21.9 23.15 0 23.15 23.15 175.91 0 175.91 0 0
9:50:02 44.48 5 21.56 22.27 0 22.27 22.27 176.09 0 176.09 0 0
10:00:02 44.48 2.82 21.07 26.24 0 26.24 26.24 176.28 0 176.28 0 0
99/12119
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ALPINE OIL SERlt.'CES CORP.

Cultomer: PARAMOUNT RESOURCES LTO.
Cultomer Rep: WILBERT CAUHOO 'GERRY SANDERS
Well Name: PARA It II FT UARD

~

Well Location: 1-46

DlttlTlme Ann Pi'll' Ann Temp StatIc Ga. Rate 1 01. Ratl2 Toll108. Net Ga. Cum Gal 1 Cum Gal 2 TolllGu fluid Inl. N21nl. Surf Vol GllnILo.. Cum +/.
yy!mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
10:10:02 49.18 1.83 21.45 29.98 0 29.98 29.98 176.48 0 176.48 0 0
10:20:02 41.54 1.02 20.57 28.39 0 28.39 28.39 176.68 0 176.68 0 0
10:30:02 46.23 0.26 20.96 29.17 0 29.17 29.17 176.89 0 176.89 0 0
10:40:02 46.23 ~.52 20.47 26.42 0 26.42 26.42 1n.08 0 1n.08 0 0
10:50:02 43.29 ·1.21 19.49 29.75 0 29.75 29.75 1n.27 0 1n.27 0 0
11:00:00 SHIP 3.0 m3 SOLIDS AND WATER FROM PRESSURE TANK.
11:00:02 41.54 ·1.48 19.84 29.92 0 29.92 29.92 1n.47 0 1n.47 0 0
11:10:02 41.54 ·1.81 20.08 25.15 0 25.15 25.15 1n.65 0 1n.65 0 0
11:20:02 38.59 -2.08 19.84 26.32 0 26.32 26.32 1n.84 0 1n.84 0 0
11:30:02 38.59 -2.42 19.84 26.15 0 26.15 26.15 178.04 0 178.04 0 0
11:40:02 38.59 ·2.75 19.59 27.45 0 27.45 27.45 178.24 0 178.24 0 0
11:50:02 45.04 -2.95 20.12 30.93 0 30.93 30.93 178.44 0 178.44 0 0
12:00:02 38.59 ·2.98 19.1 24.89 0 24.89 24.89 178.62 0 178.62 0 0
12:10:02 34.45 -3.11 15.56 15.8 0 15.8 15.8 178.79 0 178.79 0 0
12:18:00 ON BOnOM. PICK UP KELLY AND PREPARE TO CIRCULATE.
12:20:02 38.59 -2.8 18.36 27.9 0 27.9 27.9 178.95 0 178.95 0 0
12:30:02 38.59 -1.5 19.35 28.1 0 28.1 28.1 179.15 0 179.15 0 0
12:32:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
12:40:02 38.59 -0.09 19.59 19.6 0 19.6 ~35.12 179.33 0 179.33 0 38
12:50:02 145.87 1.31 103.43 73.25 0 73.25 18.53 179.66 0 179.66 0 38
13:00:02 156.44 3.23 112.64 75.04 0 75.04 20.32 ·180.21 0 180.21 0 38
13:10:02 156.44 3.5 114.11 73.89 0 73.89 19.17 180.72 0 180.72 0 38
13:13:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO POUR SOAPY WATER DOWN DRILL PIPE.
13:19:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
13:20:02 118.14 4.16 84.65 59.79 0 59.79 5.07 181.21 0 181.21 0 38
13:30:02 138.76 5.46 105.n 68.65 0 68.65 13.93 181.64 0 181.64 0 38
13:40:02 147.6 5.45 113.13 70.75 0 70.75 16.03 182.13 0 182.13 0 38
13:50:02 135.81 5.13 102.33 65.99 0 65.99 11.27 182.61 0 182.61 0 38
14:00:02 146.38 5.3 109.08 69.33 0 69.33 14.61 183.08 0 183.08 0 38
14:10:02 150.55 5.6 113.62 72 0 72 17.28 183.57 0 183.57 0 38-
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well LocatIon: 1-46

Daten1me Ann Prell Ann Temp Static Ga. Rate 1 Ga. Rate 2 Total Ga. Net Gal CumG.81 CUm Ga82 Total Gal fluId In). N2 In). Surf Vol Galn/Lois Cum +/.
vv/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IIml" m3lmln m3 m3 m3
99112/19
14:20:02 145.87 5.85 115.96 72.75 0 72.75 18.03 184.08 0 184.08 0 38
14:30:02 151.n 6.02 117.43 73.55 0 73.55 18.83 184.57 0 184.57 0 38
14:40:02 150.55 6.36 114.85 72.46 0 72.46 17.74 185.07 0 185.07 0 38
14:50:02 144.65 6.8 111.9 71.73 0 71.73 17.01 185.57 0 185.57 0 38
14:56:00 STOP PUMPING NITROGEN. BLEED OFF STANO PIPE TO POUR SOAPY WATER DOWN DRill PIPE.
15:00:02 135.81 7.06 103.31 69.11 0 69.11 69.11 186.08 0 186.08 0 0
15:01:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.

I 15:10:02 119.87 7.89 84.54 60.7 0 60.7 5.98 186.52 0 186.52 0 38
15:20:02 129.92 7.74 98.16 68.9 0 68.9 14.18 186.96 0 186.96 0 38
15:29:00 STOP PUMPING NITROGEN. BLEED OFF STANO PIPE TO POUR SOAPY WATER DOWN DRill PIPE.
15:30:02 155.21 8.32 115.71 77.09 0 n.09 n.09 187.49 0 187.49 0 -0
15:35:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.
15:40:02 110.51 8.66 81.09 61.38 0 61.38 6.66 187.95 0 187.95 0 38
15:50:02 132.87 8.26 99.14 71.46 0 71.46 16.74 188.38 0 188.38 0 38
16:00:02 137.03 7.45 103.92 72.07 0 72.07 17.35 188.86 0 188.86 0 38
16:10:02 149.32 7.12 109.33 74 0 74 19.28 189.37 0 189.37 0 38
16:20:02 141.71 7.06 107.49 74.2 0 74.2 19.48 189.89 0 189.89 0 38
16:30:02 139.98 7.16 109.33 75.52 0 75.52 20.8 190.4 0 190.4 0 38
16:39:00 STOP PUMPING NITROGEN. BLEED OFF STANO PIPE. START TO PULL OUT OF HOLE FOR BIT.
16:40:02 164.05 7.27 124.05 82.97 0 82.97 82.97 190.96 0 190.96 0 0
16:50:02 69.8 7.33 39.62 37.91 0 37.91 37.91 191.39 0 191.39 0 0
17:00:02 47.98 7.42 20.61 19.37 0 19.37 19.37 191.58 0 191.58 0 0
17:10:02 41.54 7.42 19.84 26.8 0 26.8 26.8 191.75 0 191.75 0 0
17:20:02 44.48 7.84 20.57 26.08 0 26.08 26.08 191.92 0 191.92 0 0
17:30:02 41.54 8.48 19.59 19.95 0 19.95 19.95 192.08 0 192.08 0 0
17:40:02 38.59 9.04 19.35 18.96 0 18.96 18.96 192.25 0 192.25 0 0
17:50:02 41.54 9.38 19.84 27.11 0 27.11 27.11 192.41 0 192.41 0 0
18:00:02 41.54 9.52 19.35 27.48 0 27.48 27.48 192.58 0 192.58 0 0
18:10:02 41.54 9.n 19.59 23.39 0 23.39 23.39 192.75 0 192.75 0 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
CUltomer ReD: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DatelTlme Ann Pres. Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas 2 Total Gas fluid In). N2In). Surf Vol GalnILos. Cum+!·
vv/mmldd kPa C kPa 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3ld 10A3m3 10A3m3 10A3m3 IImln m3lmln m3 m3 m3
99112/19
18:20:02 42.73 10.11 20.92 25.95 0 25.95 25.95 192.92 0 192.92 0 0
18:30:02 41.54 10.21 19.84 25.86 0 25.86 25.86 193.09 0 193.09 0 0
18:40:02 38.59 10.01 19.59 24.34 0 24.34 24.34 193.26 0 193.26 0 0
18:50:02 38.59 10.01 18.61 24.68 0 24.68 24.68 193.43 0 193.43 0 0
19:00:02 36.84 10.25 18.22 26.28 0 26.28 26.28 193.6 0 193.6 0 0
19:10:02 47.98 10.62 19.63 27.44 0 r7.44 27.44 193.n 0 193.n 0 0
19:20:02 41.54 11.04 19.84 24.69 0 ~ .69 24.69 193.96 0 193.96 0 0
19:30:02 41.54 11.34 19.35 21.63 0 21.63 21.63 194.13 0 194.13 0 0
19:40:02 41.54 11.78 20.57 23.21 0 23.21 23.21 194.31 0 194.31 0 0
19:50:02 40.34 12.17 16.79 21.96 0 21.96 21.96 194.48 0 194.48 0 0
20:00:02 39.79 12.56 20.92 24.52 0 24.52 24.52 194.65 0 194.65 0 0
20:00:00 BIT AT SURFACE. OPEN HCR. CLOSE BLIND RAMS AND FLOW LINE. REMOVE BEARING ASSEMBLY FROM ROTATING HEAD.
20:10:02 50.93 12.87 21.1 23.64 0 23.64 23.64 194.81 0 194.81 0 0
20:20:02 41.54 13.22 19.59 24.82 0 24.82 24.82 194.98 0 194.98 0 0
20:30:02 39.79 13.61 19.45 25.87 0 25.87 25.87 195.14 0 195.14 0 0
20:40:02 35.65 13.98 19.1 26.42 0 26.42 26.42 195.31 0 195.31 0 0
20:50:02 38.59 14.3 19.1 24.43 0 24.43 24.43 195.47 0 195.47 0 0
21:00:02 41.54 14.63 19.59 26.4 0 26.4 26.4 195.64 0 195.64 0 0
21:00:00 INSTALL BEARING ASSEMBLY IN ROTATING HEAD. OPEN BLIND RAMS. START BACK IN HOLE WITH BIT.
21:10:02 44.48 14.91 22.05 23.08 0 23.08 23.08 195.79 0 195.79 0 0
21:20:02 42.73 15.09 21.17 23.03 0 23.03 23.03 195.95 0 195.95 0 0
21:30:02 36.84 15.16 18.47 20.97 0 20.97 20.97 196.11 0 196.11 0 0
21:35:00 OPEN FLOW LINE. CLOSE HCR. CONTINUE TO RUN IN HOLE.
21:40:02 39.79 11.02 20.19 22.45 0 22.45 22.45 196.26 0 196.26 0 0
21:50:02 41.54 6 18.86 21.44 0 21.44 21.44 196.42 0 196.42 0 0
22:00:02 38.59 5.02 17.87 21.03 0 21.03 21.03 196.56 0 196.56 0 0
22:10:02 43.29 4.46 20.23 22.61 0 22.61 22.61 196.71 0 196.71 0 0
22:20:02 39.79 4.03 19.45 22.32 0 22.32 22.32 196.87 0 196.87 0 0
22:30:02 38.59 3.7 19.35 22.27 0 22.27 22.27 197.03 0 197.03 0 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Nam.: PARA et a' FT UARD
Well Location: 1-48

DatelTlme Ann Preas Ann Temp Static Gas Rat. 1 Gas Rate 2 Total Gal NetG.. Cum Gal 1 Cum Gal 2 Total Gas fluid Inl. N21nl. Surf Vol GalnILoss Cum fl·
yy/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3

99/12/19
22:40:02 38.59 3.57 19.1 22.03 0 22.03 22.03 197.18 0 197.18 0 0

22:50:02 38.59 3.39 18.86 22.01 0 22.01 22.01 197.34 0 197.34 0 0
23:00:02 41.54 3.02 20.33 23.1 0 23.1 23.1 197.49 0 197.49 0 0
23:10:02 41.54 2.73 20.57 23.13 0 23.13 23.13 197.65 0 197.65 0 0
23:20:02 41.54 2.66 20.33 23.3 0 23.3 23.3 197.82 0 197.82 0 0
23:30:02 41.54 2.57 20.33 23.3 0 23.3 23.3 197.98 0 197.98 0 0
23:35:00 SHUT IN HYDRIL.
23:40:02 20.91 2.7 1.67 0 0 0 0 198.1 0 198.1 0 0
23:50:02 15.02 5.36 -0.05 0 0 0 0 198.1 0 198.1 0 0
23:55:00 OPEN HYDRIL.
99112120
0:00:02 44.48 2.36 23.27 25.31 0 25.31 25.31 198.45 0 198.45 0 0
0:10:02 41.54 2.45 20.08 23.03 0 23.03 23.03 198.61 0 198.61 0 0
0:20:02 41.54 2.42 20.08 23 0 23 23 198.n 0 198.n 0 0
0:30:02 35.65 2.18 18.61 21.79 0 21.79 21.79 198.93 0 198.93 0 0
0:40:02 41.54 2.14 19.59 22.3 0 22.3 22.3 199.08 0 199.08 0 0
0:40:00 ON BOnOM. RUN IN SURVEY TOOL.
0:50:02 44.48 2.63 20.33 22.68 0 22.68 22.68 199.24 0 199.24 0 0
1:00:02 41.54 3.41 20.08 22.54 0 22.54 22.54 199.4 0 199.4 0 0
1:10:02 41.54 3.96 20.08 22.44 0 22.44 22.44 199.55 0 199.55 0 0
1:10:00 SURVEY COMPLETE. PICK UP KELLY AND PREPARE TO CIRCULATE.
1:18:00 START PUMPING NITROGEN AT 40.5 m31min.

. ~.-.

1:20:02 41.54 4.34 20.08 22.43 0 22.43 -35.89 199.71 0 199.71 0 40.5
1:30:02 147.6 4.25 103.56 67.43 0 67.43 9.11 199.98 0 199.98 0 40.5
1:40:02 171.17 4.44 133.76 74.62 0 74.62 16.3 200.5 0 200.5 0;- 40.5
1:41:00 RESUME DRILLING.
1:50:02 180.Q1 5.46 139.4 78.61 0 78.61 20.29 201.03 0 201.03 0 40.5
2:00:02 171.17 6.38 134.98 78.95 ,I 78.95 20.63 201.58 0 201.58 0 40.5
2:10:02 165.28 7.06 132.28 76.7 () 76.7 18.38 202.12 0 202.12 0 ~O.5
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DatelTlme AnnPresa Ann Temp Static Ga. Rate 1 Ga. Rile 2 Total Ga. Net Ga. Cum Gal 1 Cum Ga.2 Total Ga. fluid In). N2InJ. Surf Vol GalnILosa Cum+!·
yylmmldd kPa C kPa 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3 101\3m3 101\3m3 IImln m3lmln m3 m3 m3
99112120
2:20:02 171.17 7.64 136.46 77.43 (l 77.43 19.11 202.66 0 202.66 0 40.5
2:30:02 181.72 8.02 143.2 76.64 0 76.64 18.32 203.19 0 203.19 0 40.5
2:34:00 DROP 1675 mSAMPLE.
2:40:02 181.23 8.21 151.07 76.95 0 76.95 18.63 203.72 0 203.72 0 40.5
2:50:02 194.74 8.25 161.74 74.07 0 74.07 15.75 204.25 0 204.25 0 40.5
3:00:02 198.17 8.2 156.57 75.31 0 75.31 16.99 204.n 0 204.n 0 40.5
3:10:02 224.2 8.22 189.24 75.23 0 75.23 16.91 205.29 0 205.29 0 40.5
3:20:02 222.96 8.28 187.14 73.7 0 73.7 15.38 205.81 0 205.81 0 40.5
3:30:02 203.58 8.29 168.13 84.94 0 84.94 26.62 206.34 0 206.34 0 40.5
3:40:02 196.45 8.3 156.94 74.68 0 74.68 16.36 206.87 0 206.87 0 40.5
3:50:02 169.45 8.38 136.34 74.33 0 74.33 16.01 207.4 0 207.4 0 40.5
4:00:02 181.72 8.55 147.37 75.65 0 75.65 17.33 207.92 0 207.92 0 40.5
4:01:00 STOP PUMPING NITROGEN.
4:03:00 START PUMPING NITROGEN.
4;05:00 STOP PUMPING NITROGEN. BLEED OFF STAND PIPE TO MAKE CONNECTION.
4:09:00 START PUMPING NITOOEN.
4:10:02 83.99 8.68 60.21 40.05 0 40.05 ·18.27 208.37 0 208.37 0 40.5
4:20:02 141.71 9.14 107.49 70.96 0 70.96 12.64 208.76 0 208.76 0 40.5
4:30:02 147.6 8.9 112.4 73.97 0 73.97 15.65 209.27 0 209.27 0 40.5
4:40:02 150.55 8.68 114.85 74.33 0 74.33 16.01 209.78 0 209.78 0 40.5
4:45:00 DROP 1680 mSAMPLE.
4:50:02 I 153.49 8.62 119.02 73.92 0 73.92 15.6 210.3 0 210.3 0 40.5
5:00:02 162.33 8.57 129.09 72.89 0 72.89 14.57 210.81 0 210.81 0 40.5
5:05:00 GETTING UTTLE RETURNS.
5:10:02 46.23 8.84 25.13 12.18 0 12.18 -46.14 211.17 0 211.17 0 40.5
5:15:00 STOP PUMPING NITROGEN. WORK PIPE.
5:20:02 36.84 9.1 21.66 17.6 0 17.6 17.6 211.2 0 211.2 0 0
5:30:02 80.37 9.5 56.44 0 0 0 0 211.26 0 211.26 0 0
5:37:00 START PUMPING NITROGEN. CIRCULATE TO CLEAN UP HOLE.

Page 3D



ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAU~IOO I GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

DstelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas 2 Total Gas Fluid Inl. N21nl. Surf Vol GalnILoss Cum +/.
vv/mmldd kPa C kPa 1G"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 IImln m3lmln Ir':. m3 m3..
99112120
5:40:02 82.78 16.16 49.54 30.88 0 30.88 -27.44 211.46 0 211.46 0 40.5
5:43:00 STOP PUMPING NITROGEN. STAND PIPE PRESSURE BUILDING UP.
5:47:00 START PUMPING NIYROGEN.
5:47:00 FLUID TO SURFACE. 8 0 8
5:49:00 STOP PUMPING NITRObEN.
5:50:02 162.33 17.65 113.38 21.4 0 21.4 21.4 211.53 0 211.53 0 0
5:52:00 START PUMPING NITROGEN.
6:00:02 253.66 23.23 106.26 51.61 0 51.61 -6.71 211.72 0 211.72 0 40.5 21 13 21
6:10:02 235.98 28.29 133.76 110.7 0 110.7 52.38 212.64 0 212.64 0 40.5
6:20:02 87.47 27.23 35.2 46.81 0 46.81 -11.51 213.14 0 213.14 0 40.5
6:30:02 200.63 29.04 105.03 96.01 0 96.01 37.69 213.63 0 213.63 0 40.5
6:40:02 116.4 29.08 61.69 67.11 0 67.11 8.79 214.19 0 214.19 0 40.5
6:50:02 141.71 29.81 80.48 78.87 0 78.87 20.55 214.67 0 214.67 0 40.5
7:00:02 122.3 29.8 66.6 70.33 0 70.33 12.01 215.22 0 215.22 0 40.5 38.562 17.562 38.562
7:10:02 94.57 29.78 32.85 44.2 0 44.2 -14.12 215.62 0 215.62 0 40.5
7:15:00 STOP PUMPING NITROGEN. BLEED DOWN STAND PIPE.
7:20:00 CLOSE HYDRIL. OPEN HCR. CHANGE OUT BEARING ASSEMBLY IN ROTATING HEAD.
7:20:02 129.92 33.15 58.14 61.8 0 61.8 61.8 216.05 0 216.05 0 0
7:28:00 OPEN HYDRIL. CLOSE HCR. START PUMPING NITROGEN.
7:30:02 29.75 32.3 8.54 3.47 0 3.47 -54.85 216.37 0 216.37 0 40.5
7:40:02 23.86 30.46 5.11 0 0 0 -58.32 216.39 0 216.39 0 40.5
7:50:02 35.65 30.5 7.32 7.74 0 7.74 -50.58 216.53 0 216.53 0 40.5
8:00:02 390.46 35.91 274.59 181.54 0 181.54 123.22 216.89 0 216.89 0 40.5 54.13 15.568 54.13
8:10:02 148.82 34.75 95.82 88.22 0 88.22 29.9 217.74 0 217.74 0 40.5
8:20:02 ~01.67 33.74 53.61 61.22 0 61.22 2.9 218.25 0 218.25 0 40.5
8:30:02 125.76 33.96 71.28 73.21 0 73.21 14.89 218.7 0 218.7 0 40.5
8:40:02 197.68 34.56 66.24 71.47 0 71.47 13.15 219.19 0 219.19 0 40.5
8:40:02 DROP 1685m SAMPLE.
8:50:02 141.71 34.62 74.34 75.46 0 75.46 17.14 219.72 0 219.72 0 40.5
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ALPINE OIL, SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Cuatomer Rep: WILBERT CAUHOO I GERRY SANDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DltelTlme AnnPreu Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net ellS Cum Gas 1CumG.s2 Total Gas Auld InJ. N2InJ. Surf Vol GalnILoss Cum +I-
yylmmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3;d 10"3m3 10"3m3 10"3m3 IImln m3lmln m3 m3 m3
99112/20
9:00:02 129.92 34.54 75.57 75.56 0 75.56 17.24 220.25 0 220.25 0 40.5 90.863 36.733 90.863
9:10:02 164.05 35.75 80.36 78.85 0 78.85 20.53 220.7 0 220.7 0 40.5
9:16:00 STOP PUMPING NITROGEN. BLOW DOWN FLOW LINE WITH NITROGEN.
9:20:02 131.65 36.03 68.09 70.94 0 70.94 70.94 221.31 0 221.31 0 0
9:24:00 CLOSE PIPE RAMS. OPEN HCR.
9:30:02 20.91 33.33 2.65 0 0 0 0 221.53 0 221.53 0 0
9:39:00 START PUMPING NITROGEN.
9:40:02 26.81 29.84 5.6 13.17 0 13.17 -45.15 221.63 0 221.63 0 40.5
9:50:02 82.11 33 16.83 27.68 0 27.68 -30.64 221.74 0 221.74 0 40.5
9:57:00 FLUID INCREASE THIS HOUR DUE TO BLOWING OUT FLOWLINE AND RIG LINES.
10:00:02 355.1 38.11 240.95 170.08 0 170.08 111.76 222.2 0 222.2 0 40.5 94.331 3.468 94.331
10:02:00 BLEED DOWN STANDPIPE.
10:10:02 20.91 36.29 3.63 0 0 0 0 222.8 0 222.8 0 0
10:20:02 27.37 34.73 0 8.76 0 8.76 8.76 222.8 0 222.8 0 0
10:23:00 START PUMPING INVERT. MAINTAIN 1000 kPa BACK PRESSURE ON ANNULUS AT RIG MANIFOLD.
10:30:02 1000 33.19 3.98 7.93 0 7.93 7.93 222.87 0 222.87 0.76 0
10:40:02 1000 31.59 4.86 0 0 0 0 222.93 0 222.93 0.76 0
10:50:02 1000 29.05 13.21 24.17 0 24.17 24.17 223.02 0 223.02 0.76 0
11:00:02 1000 28.03 10.55 20.25 0 20.25 20.25 223.17 0 223.17 0.76 0 107.207 12.876 107.207
11:10:02 1000 27.61 8.54 1.93 0 1.93 1.93 223.27 0 223.27 0.76 0
11:20:02 1000 27.06 9.n 3.49 0 3.49 3.49 223.35 0 223.35 0.76 0
11:30:02 1000 26.5 10.75 12.76 0 12.76 12.76 223.41 0 223.41 0.76 0
11:40:02 1000 26.07 -0.54 0 0 0 0 223.45 0 223.45 0.76 0
11:50:02 1000 25.33 -1.42 8.26 0 8.26 0 223.51 0 223.51 0.76 0
12:00:02 1000 24.53 -1.03 6.42 0 6.42 0 223.55 0 223.55 0.76 0 115.062 7.855 115.062
12:01:00 STOP PUMPING INVERT. SHUT IN AT RIG MANIFOLD. FLOW CHECK.
12:10:02 1000 23.92 0.2 3.88 0 3.88 0 223.63 0 223.63 0 0
12:20:02 1200 23.71 -1.03 6.41 0 6.41 0 223.72 0 223.72 0 0
12:30:02 1500 22.98 -1.18 0 0 0 0 223.76 0 223.76 0 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTO.
Customer Rep: WILBERT CAUHOO I GERRY SANDERS
Wen Nlme: PARA et II FT LIARD
Wen Location: 1-46

OltelTlme Ann Pre•• Ann Temp Stltlc GlaRate 1 GI. Rate 2 TotalGla Net Gila Cum Gla 1CumGaa2 Total Gil fluid In). N2In). Surf Vol GainIL08a Cum +/.
yy/mmldd kPI C kPa 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3 101\3m3 101\3m3 I1mln m3lmln m3 m3 m3
99112120
12:40:02 2100 22.29 2.26 10.24 0 10.24 0 223.82 0 223.82 0 0
12:50:02 3000 21.8 ·1.03 0 0 0 0 223.85 0 223.85 0 0
13:00:02 3300 21.06 -0.79 0 0 0 0 223.88 0 223.88 0 0 117.136 2.074 117.136
13:10:02 3400 19.87 2.65 0 0 0 0 223.92 0 223.92 0 0
13:20:02 3510 17.01 -0.39 2.44 0 2.44 0 223.95 0 223.95 0 0
13:30:02 3650 17.27 -0.79 0 0 0 0 223.99 0 223.99 0 0
13:40:02 3800 17.25 -0.15 11.94 0 11.94 0 224.03 0 224.03 0 0
13:50:02 3900 17.03 -0.79 0 0 0 0 224.08 0 224.08 0 0
14:00:02 4000 16.72 -0.79 13.91 0 13.91 0 224.13 0 224.13 0 0 117.43 0.294 117.43
14:10:02 4100 16.36 -0.44 4.13 0 4.13 0 224.18 0 224.18 0 0
14:20:02 4200 16.02 2.75 0 0 0 0 224.27 0 224.27 0 0
14:27:00 BLEED DOWN ANNULUS TO 3000 kPa.
14:30:02 3000 15.45 -0.05 0 0 0 0 224.27 0 224.27 0 0
14:40:02 3000 15.1 0.69 0 0 0 0 224.33 0 224.33 0 0
14:50:02 3000 15.1 -0.05 0 0 0 0 224.33 0 224.33 0 0
15:00:02 3000 15.3 -0.05 0 0 0 0 224.33 0 224.33 0 0 117.43 0 117.43
15:10:02 3000 15.63 57.91 0 0 0 0 224.33 0 224.33 0 0
15:18:00 START PUMPING WATER TO FILL HOLE.
15:20:02 1000 15.76 74.47 39.09 0 39.09 0 224.38 0 224.38 0.76 0
15:30:02 1000 16.04 29.41 0 0 0 0 224.45 0 224.45 0.76 0
1E:40:02 1000 16.13 26.85 0 0 0 0 224.45 0 224.45 0.76 0
15:50:02 1000 16.2 225.97 70.44 0 70.44 0 224.52 0 224.52 0.76 0
16:00:02 1000 17.15 87.72 30.55 0 30.55 0 224.74 0 224.74 0.76 0 110.421 ·7.009 110.421
16:10:02 1000 18.72 363.31 68.71 0 68.71 0 224.88 0 224.88 0.76 0
16:20:02 1000 19.18 217.33 0 0 0 0 225.11 0 225.11 0.76 0
16:25:00 STOP PUMPING FLUID. HOLE IS FULL. 13.0 m3 PRODUCED WATER US~J TO FILL HOLE.
16:30:02 0 19.16 151.81 0 0 0 0 225.15 0 225.15 0 0
16:40:02 0 19.52 131.55 20.88 0 20.88 0 225.25 0 225.25 0 0
16:50:02 0 20.04 121.48 16.36 0 16.36 0 225.38 0 225.38 0 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO 1GERRY SANDERS
Well Name: PARA et al FT LIARD
Well Location: 1-46

Daten1me Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas Net Gas Cum Gas 1 Cum Gas 2 Total Gas fluid In). N2In). Surf Vol GainILos8 Cum +/.
yy/mmldd kPa C kPa 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3ld 10"3m3 10"3m3 10"3m3 Umln m3lrnln m3 m3 m3
99/12120
17:00:02 0 20.34 147.5 0 0 0 0 225.47 0 225.47 0 0 104.43 -5.991 104.43
17:10:02 0 20.75 138.78 0 0 0 0 225.47 0 225.47 0 0
17:20:02 0 21.13 126.64 0 0 0 0 225.47 0 225.47 0 0
17:30:02 0 21.27 114.85 0 0 0 0 225.49 0 225.49 0 0
17:40:02 0 21.34 102.94 0 0 0 0 225.5 0 225.5 0 0
17:50:02 0 21.33 91.28 0 0 0 0 225.51 0 225.51 0 0
18:00:02 0 21.28 79.74 18.51 0 18.51 0 225.53 0 225.53 0 0 104.43 0 104.43
18:10:02 0 21.3 68.45 0 0 0 0 225.56 0 225.56 0 0
18:20:02 0 21.14 55.93 19.01 0 19.01 0 225.67 0 225.67 0 0
18:25:00 START PUMPING INVERT TO DISPLACE HOLE.
18:30:02 1000 20.64 51.15 0 0 0 0 225.72 0 225.72 0.76 0
18:38:00 STOP PUMPING INVERT. REPAIR RIG PUMP.
18:40:02 1000 20.13 53.96 0 0 0 0 225.72 0 225.72 0 0
18:45:00 RIG PUMP REPAIRED. START PUMPING INVERT.
18:50:02 1000 19.71 50.64 0 0 0 0 225.73 0 225.73 0.76 0
19:00:02 1000 19.32 53.23 0 0 0 0 225.73 0 225.73 0.76 0 107.968 3.538 107.968
19:10:02 1000 18.96 39.72 17.02 0 17.02 0 225.75 0 225.75 0.76 0
19:20:02 1000 18.64 60.84 0 0 0 0 225.75 0 225.75 0.76 0
19:30:02 1000 18.36 57.29 0 0 0 0 225.75 0 225.75 0.76 0
19:40:02 1000 18.02 52.25 0 0 0 0 225.75 0 225.75 0.76 0
19:41:00 INVERT AT SURFACE. STOP PUMPING INVERT. SHUT IN AT RIG MANIFOLD FOR FLOW CHECK.
19:50:02 0 17.6 43.9 0 0 0 0 225.76 0 225.76 0 0
20:00:02 0 17.14 43.79 0 0 0 0 225.76 0 225.76 0 0 133.966 25.998 133.966
20:05:00 OPEN ANNULUS TO SHAKER. RIG OUT FLOWLINE.
20:10:02 0 16.71 43.16 0 0 0 0 225.76 0 225.76 0 0
20:15:00 CIRCULATE OVER SHAKER.
20:20:02 0 16.35 43.54 0 0 0 0 225.76 0 225.76 0 0
20:30:02 0 16.04 43.16 0 0 0 0 225.76 0 225.76 0 0
20:40:02 0 15.72 43.3 0 0 0 0 225.76 0 225.76 0 0
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ALPINE OIL SERVICES CORP.

Customer: PARAMOUNT RESOURCES LTD.
Customer Rep: WILBERT CAUHOO I GERRY SA-HDERS
Well Name: PARA et al FT UARD
Well Location: 1-46

DatelTlme Ann Press Ann Temp Static Gas Rate 1 Gas Rate 2 Total Gas NetGas Cum Gas 1 Cum Gas 2 Total Gas fluid In). N2ln). Surf Vol GalnlLOII Cum +I-
yy/mmldd kPa C kPa 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3ld 101\3m3 101\3m3 101\3m3 IImln m3lm1n m3 m3 m3
99112120
20:50:02 0 15.48 42.92 0 0 0 0 225.76 0 225.76 0 0
21:00:02 0 15.29 42.92 0 0 0 0 225.76 0 225.76 0 0 133.966 0 133.966
22:45:00 START OUT OF HOLE WITH DRILL STRING.
23:00:00 END OF DRILL AHEAD REPORT.
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3001466010123150

API NO:

OB-JAN-2000

k
:i!:

":> .. i
(::)

::g _:;.: J
S ,-"': ~

:r:.f
('jJ------ ,-.

DATE

ELEVATIONS:
KB 542.2 M
Dr
GL 537.2 ttl

rAkA.,uiiNi Kl~OliR~t~ LiiJ•

UNDEFINED
NORTHWEST TERRITORIES

PARA ET AL FT. UARD 1-46 60 10',123 15'

60 05'32.474" LONG 123 22'53.612"LAT

Lie 1$: 1871

LOCATION:

TRUE VERTICAL DEPTH DATA

~.flIt:: "!"F-.-r::: I _.... - ......

..~.. ~Uft1t"'ANT

BAKER WELL
HUGHES FJELD

PROVINCE

tvd (1rll~lf:

0.00 0.0
15·15.0 2.8
1586.0 2.:)0
1650.0 2.00
1760.0 8.00
1765.0 8.00
1798.0 10.00
1838.0 11.00
18G6.0 10.25
1914.0 12.UD
19S7.0 13.50
1996.0 1:).25
205 1. 0 13 . 00

Baker Atlas
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DATE

ELEVATIONS:
KB 542.2 M
Dr
GL 537.2 ttl

rAkA.,uiiNi Kl~OliR~t~ LiiJ•

UNDEFINED
NORTHWEST TERRITORIES

PARA ET AL FT. UARD 1-46 60 10',123 15'

60 05'32.474" LONG 123 22'53.612"LAT

Lie 1$: 1871

LOCATION:

TRUE VERTICAL DEPTH DATA

~.flIt:: "!"F-.-r::: I _.... - ......

..~.. ~Uft1t"'ANT

BAKER WELL
HUGHES FJELD

PROVINCE

tvd (1rll~lf:

0.00 0.0
15·15.0 2.8
1586.0 2.:)0
1650.0 2.00
1760.0 8.00
1765.0 8.00
1798.0 10.00
1838.0 11.00
18G6.0 10.25
1914.0 12.UD
19S7.0 13.50
1996.0 1:).25
205 1. 0 13 . 00
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10D

300

300

300

<_.3()Ci

(us)

(u-:)

(us)

SFA24 [sfa24]

(us)

SFA23 [sto23]

SFA22 [sfa22]

SFA21 [sto2l]

, 1300

1300

. 1300

,1300

DIFF. TENSION [ten]
1 ann -i '-'0 I

~--~-------------------------_._._.~.
(kgf)

CH-TENSION [cht]
5900 9UOr-==---------

(kgf)

(us/m)

FR SFA23

Cplot 3.0 lUI Dec 7 00:29:54 1999
PdLCpp /maln/13

2FT. DELTA-T (SURFACE PICKS) [dt24.s]

-----t-- i

300

FR SFA24

TT
1

10
100

~~

....
U1
N
U1

UI
oo

F'i1eview 2.36
Pcrplt /mcln/47

BVOL
0.1

1
10

150
GAMMA RAY [gr]

BIT SIZE

FR CALX

(mm)

(gAPI)

Caliper X [calx]
l~ .±Qo

(mm)

Caliper Y [caly]
L~Q 1~~

(mm)

15Q. 4.QO

Relecse:3.2 Jul 06, 1999

o

MINUTE MARK
1

PARAMETER AND FILTER SUMMARY REPORT
FILE: 6dat1~paSS{~aral-46{e779b03.pnn
LOGGIN WOO: oEP DIREC ION: UP
TOP DEPTH: 1222.858 m BOnoy DEPTH: 1549.908 m

SYMMETRIC FILTER
MEASUREMENT TYPE PARAMETER VAW£ UNITS INTERVAL (It)
Y A\(I-; r.AI IPr~ 1='11 TI='R 0 II~nt (2) TOP BOTTOWICHT -0 0 FILTER 0 medlUIII (1) ,,

"
!;R FILTER 0 medlUll (1) " "
CALIPER FILTER 0 lIght (2) ., ,.
TENSION FILTER 0 lIedlUll (1) , ,

"

BOREHOLE &CEMENT
MEASUREMENT TYPE PARAMETER VALUE UNITS INTERVAL (m)
CASING - BOREHOLE ~ CEMENT VOLUYE CASING 0.0. 177.800 IlII TOP BOnOIl
X-Y CALIPER X-Y Caliper Average " "
BIT SIZE BIT SIZE 222.000 1m ' , "

ACOUSTIC POROSITY
MEASUREMENT TYPE PARAMETER VALUE UNITS INTERVAL (It>
DELTA T CURVE SELECTION CURVE SELECT ION first arrIval TOP BOTTOW

ACOUSTIC PICK CONTROL
MEASUREMENT TYPE PARAMETER VALUE UNITS INTERVAL (m)
DELTA-T REJECTION RANG~ REJECTION OTml" 131 us/ra TOP BonOIl

REJECTION OTmax 591 us/m "
, ,

FIRST ARRIVAL PICK (SUB #~.6)
SEARCH START OFFSET l"f02'.j 0 us ·, .,
SEARCH START OF'FSET sfa22- 0 us ' . , ,
SEARCH START OF'FSET .fa25- a us ·. ,.
SEARCH START OFFSET .fa24- 0 us ,. ,.
SEARCH WI NDOW lENGTH S61 us ,. "
THRESHOLD FACTOR 0.30 ., , ,

THRESHOLD MINIMUM 1"'021.j 35 .. , ,
THRESHOLD WINIMUM .f022- 35 •• ,.
THRESHOLD MINIMUM .fo25- 35

,. ,.
THRESHOLD MINIMUM .f024- 35 .. ,.
E3 THRESHOLD OFF' ' , "

ACOUSTIC QUALITY CONTROL
MEASUREMENT TYPE PARAMETER VALUE UNITS INTERVAL (Ill)
CYCLE SKIP LIMIT CYCLE SKIP LIMIT 100 u. TOP BonOM

ACOUSTIC WAVEFORM FILTER
MEA.'5IJREWENT TYPE PARAMETER VALUE UNITS INTERVAL (m)
WAVEFORM FILTER - DELTA T SURFACE WAVE FILTER ON TOP BOTTOM

LOW FREQ CUTOFF' 5000 Hz ·. .,
HIGH FREQ CUTOF'F' 20000 Hz "

,,

CURVE MEASURE POINT OFFSET
CURVE OF'FSET (m) CURVE OF'FSET (m) CURVE OF'FSET (m) CURVE OF'FSET (m)

bit -0.00

I
cht -0.00 sfa21 13.81 sfa24 14.11

call( 21.41 dt24qs 13.26 sfa22 14.02 ten -0.00
caly 35.74 gr 29.57 .fa23 14.02

~;
li.~i XCAL < BIT i.

1...··:·::··:::..<·········:····· .::::;.:::<=-i....".•.:.:•. \\

[.in:i::;::>.:.. . YCAl < BIT. <;::.:·:r:::-.:o;:V.

GAMMA RAY [gr] SFA21 [sfa2l]
o 150 1300 300

(gAPI) (us)

Caliper X [calx] SFA22 [sfa22]

r':.':'----(~)---- \:. ~ "7nr c-us)-- ~CIC .

Caliper Y [caly] SFA23 [sfa23]
L~Q 1Q~ 1300 300

(mm) (us)

1 c:0 BIT SIZE 41)0 1- SFA24 [sfa24] ~~-
~( .,(:':;' I "DO --,uu

(rnm) (us)

2FT. DElTA-T (SURFACE PICKS) [dt24.s]
300 100

(us/m)

DIFF. TENSION [ten]
~J9P.Q .. . .~lQQ.

(kgf)

CH-TENSION [cht]
~o_o 90Q...

(i<gf)
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IP"'stJntatlon : /dat1a/pass/pcral-46!mac-,..p.pdf
Delta Fill : F1 : cpul:/dat1a/pass!paral-46/1779b03.xtf
Company : PARAl.tOUNT RESOURCES LTD.
W.II : PARA ET AL FT. UARD 1-46 60 10', 123 IS'
FI.ld : UNDEFINED
Int.rval : 1181.35 - 1549.91 M.t.11
Oct : ,77gb
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(us)

SFA22 [sfa22]

1300

1300

DIFF. TENSION [ten]
'900 -100

~-----------------------------------(kgf)

-a CH-TENSION [cht] __~'
~~ ~L'..J

(kgf)

, 1300

,1300

(us/rn)

2FT. DELTA-T (SURFACE PICKS) [dt24.s]

"

i I I I I I
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300

I I I +-+--t- -1._ I I I I 1 ,-- ! I If' , !' I "I III •• '~I! " .. o'_Lm l
-~'-+j-I I ~, I I' .' \I '--'------.LL-lI -t---t- ~ I ;/1,,, l ~

.-1-+1-+-!--4;-1= -r----i
II I "I

TT
1

10
100

.....
U1
U1o

.....
U1
!'J
U1

.....
U1
o
o

;~

BVOL
0.1
1
10

150

--t--+---+-

i1FR BIT

GAMMA RAY [gr]

BIT SIZEt2Q. 4£10

I mrn\

(gAPI)

Caliper X [calx]
l~ ±QO

(rnm)

FR CALX

,I

~AL ~KIMAKT ~ALI~KAI IUN ~UMMAKT

TOOL #: 12228MA 1504621 DATE/T IME PERFORWED: ~6d Sep 29 15:05: 13 19991

UN IT #: 13880TB 0065561

SMALL RING LARGE RING MULT ADD SMALL RING LARGE RING
(raw) (raw) (mm) (~)

CALIPER I 1940.211 3205.21' O. 1606311-133.8589811 1n.80011 381. 0001

CAL BEFORE LOG VERIFICATION SUMMARY

TOOL #: 12228MA 1504621 DATE/TIME PERFORMED: IMon Dec 06 21:31:37 19991

UN IT #: 13880T8 0065561

1.0. MULT ADD I .0.
(raw) (mm)

CALIPER I 2280.811 O. 1606311-139.7703911 226.6001

CAL AFTER LOG VERIFICATION SUMMARY

TOOL #: 12228MA 1504621 DATE/TIME PERFORMEO: ITue Dec 07 02:18:49 19991

UN IT #: 13880TB 0065561

1.0. MULT ADD I .0.
(raw) (mm)

CALIPER I 2279.711 O. 160631F139 •770391r 226.4231
1213.900 239.3001

If&ii. COMPANY PARAMOUNT RESOURCES LTD. RLE NO:

BAK•• WELL PARA ET AL FT. LIARD 1-46 60 10',123 15'
HU.... fiELD UNDEFINED API NO:

PROVINCE NORTHWEST TERRITORIES
:Baker Atlas

LOCATION: ELEVATIONS: U't¥ I :

LICENCE: WID 11871 KB 542.2" 3001466010123150
.. .. ;". ,','.

OF'•• t" •

.. ' ..
GL 537.2",., ..

I"~ .... ..... ,. """1"
LAT 60 05' 32.474" LONG 123 22'53.612" DATE O6-OEC-99

Caliper Y [caly]
L~~ 1Q~

(mm)

SMALL RING LARGE RING MULT ADD SMALL RING LARGE RING
(~) (~) (~) (~)

CALIPER I 2961. 011 8222.211 0.0337911 77.7372011 1n.8oo11 355.6001

MINUTE MARK
1

I ---.
,. _-:'':'1 - ... -_ ...... - ••• -_ •• !~~.!. .......... ~•• ' .. ' ... R"" I

o

!--r-

GR PRIMARY CALIBRATION SUMMARY

TOOL #: 11329XA 1675131 DATE/TIME PERFORMED: IFri Oct 01 17:01 :07 19991

UN IT #: 15701 RA 1546611 CALB JIG ~: 14702NK OWA7241

BACKGROUND CALBRTR ON CR DIFF MULT BACKGROUND CALBRTR ON CALBRTR
(cts/s) (cts/s) (ch/s) (gAPI) (gAP I ) (gAPl)

GR I 205. 6411 1109.7311 904.111 0.16611 34.1211 184.1211 1501
1870.0 960.01

GR PRIMARY VERifiCATION SUMMARY

TOOL #: 11329XA 1675131 DATE/TIME PERFORMEO: IFri Oct 01 17:05:43 19991

UNIT #: 15701RA 1546611 VERI JIG ~: !4702NK OWA72~

I
BACKGROUND CALBRTR ON MULT BACKGROUND CALBRTR ON DIFF.

(cts/s) (ctsjs) (gAt' 1 ) (gAPI) (gAPi)
GR I 209.1111 1101.3811 0. 16611 34. 6911 182.7311 148.041

, 1140.00 150.001

GR BEFORE LOG VERIFICATION SUMMARY

TOOL #: 11329XA 1675131 DATE/TIME PERFORWED: lYon Dec 06 15:12:33 19991

UNIT #: 13880TB 0065561 VERI JIG #: 14702NK OWA72~

BACKGROUND CALBRTR ON MULT BACKGROUND CALBRTR ON DIFF.
(cts/s) (chis) (gAP I ) (gAPI) (gAPI)

GR I 254. 7611 1170.6711 0. 16611 42. 2711 194.2311 151.961
1133.0' 158,0.&1

GR AFTER LOG VERIFICATION SUMMARY

DATE/TIME PERFORMED: ITue Dec 07 02:38:52 19991TOOL #: 11329XA 1675131

UNIT #: 13880TB 0065561 VERI JIG #: 14702NK OWA724

BACKGROUND CALBRTR ON MULT BACKGROUND CALBRTR ON DIFF.
(cts/s) (cts/s) (gAP I ) (gAPl) (gAP!)

GR 1 299. 3611 1193.0411 0. 16611 49.67]1 197.9~1 148.271
1141.96 lsUSI

+-- .--+--ttt~ =

ISourcl nil: /dat1a/poss/poral-46/1779b.tp1 I

I CAL PRIMARY CALIBRATION SUMMARY I
TOOL #: j4209XM 0557171 DATE/TIME PERFORMED: jThu Nov 18 08:26:52 1999j

UNIT #: 13880T8 0065561
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ELEVATIONS:

KB 542.2 M
OF
GL 537.2 M

OTHER SERVICES
HDIL-GR
ZDL-CN-GR-cAL
FMT
1VD
CVL

11

01545.0 M

INO SAMPLE

ON'A
ON A
ON'A

ON/A

LONG 123 22'53.612"

:MULTIPOLE A.RRAYACOUSTILOG·:~
.. : .:'. GAMMA RAY LOG::: ..

. ·4-ARM::.CALlPER,·LOG· .. .,

UNDEfiNED
NORTHWEST TERRITORIES

PARAMOUNT RESOURCES LTD.
PARA ET AL FT. LIARD 1-46 60 10',123 15'

N·£.B. COPy

G.L. ELEVATION .:::53::.;.7...:.;.2::....::.:.1.4 _

K.B. =.;5.:.:::0-:t.4::....-._ ABOVE P.O.

KELLY BUSHING

LAT 60 05'32.474"

LOCATION:
Lie ~: lB71

COMPANY
WELL
FIELD
PROVINCE

FILE NO:

API NO:

TOP LOGGED INTERVAL 1544.5 1.4

WAX. RECORDED TEWP. 59.2 DEGC

WITNESSED BY Gf/R( JO~

SOURCE Of SAWPLE FLOWL INE

TIWE SINCE CIRCULATION 11.5 HRS

RUN I TRIP 1

RW AT YEAS. TEMP. N A

SOURCE OF RMF I RWC NO SAMPLE

CASING LOGGER 1544.5 t.4

DEPTH DRILLER 2055.0 1.4

PH I FLUIDLOSS N/A IN/A I

DEPTH LOGGER 2054.4 t.4
BOTTOW LOGGED INTERVAL 2033.5 t.4

CASING-DRILLER 177•B lAM

BIT SIZE 156.0 MM

RWf AT YEAS. TEWP. N A

EQUIP. NO. I LOCATION HL 6544 IG. PRAIRIE

RW AT BHT N/A

Rt.4C AT YEAS. TEMP. N'A

RECORDED BY T. FI SHER / J. BLANCO

• DATE OB-JAN-2000

I PERMANENT DATUW

LOG WEASURED FROW

DRILL WEAS. rROW

• SERVICE ORDER 974644

I Ver 5.68

i 3001466010123150

I_TY~p=-E...::o:.:....r..;.n..::;U~I.::::..D.:.;IN~HO:..:LE=-- r-:-INVER:.:..=.:.:...:T_-;-----,.- -+- .....- ._
DENSITY I VISCOSITY 1035.0 GIL I60.0 S :

I
I
I

1----------
IBaker Atlas
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-: ere)

.--In.9

FILE NO:

API NO:

3001466010123150

OB-JAN-2000

_ . DIFF. TENSION [ten] ,._
~J~)~~-------------------------~~~~.

(f.:.1(1

l,,= \
1..... _,

SFA21 [sfa21 qa]
1500 100
~----------_._._.-

_. SFA23 [sfa23qa]
t-1 :,C,v=-. _

SFA22 [sfa22qa]
150(i i1jO------_.._._-------_.-._._--

(us)

(:'l~/rn)

(L.~)

150i~' S~A24;,[s~a24qa~ 1,)0 I
'US) I

\~U~rA~c:. l"'ICKS) [otZ4.as]

DATE

ELEVATIONS:
KB 542.2 t.f
OF'
GL 537.2 t.f

Zr I. Ut.L1A-1

WTBH

: l ..<

TT
1

10
100

~-~

BVOL
0.1
1
10

1~lj

LAT 60 05'32.474" LONG 123 22'53.612"

Lie It: 1671

(.JAFi)

C13 < BIT

GAMMA RAY [grJ

BIT SIZE

(ndn;·

t r1"II"f';

t ~:~ :;15

'\rnrn)

CALIPER 1-3 [c13]1:"') ::,7~.

CALIPER 2-4 [c24]
l~~ ~:~

IJ

MINUTE MARK
1

r&iill COMPANY PARAMOUNT RESOURCES LTD.
BAKER WELL PARA ET AL n. LIARD 1-46.60_ 10',123 15'

HUGHES FIELD UNDEFINED
I PROVINCE NORTHWEST TERRITORIES
Buker i\tlas LOCATION:
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API NO:

FILE NO:

3001466010123150

(us)

(us)

SFA22 [sfa22qa]

(us)

SFA23 [sfa23qa]

SFA24 [sfa24qa]

SFA21 [sfa21 qa]

OB-JAN-2000

!

I

11<1'10 DIFF. TENSION [ten] _"J D I
.. - .=-_~- - - •• - • - - - - •• - - - • - - - - •• - • - - _..Q- -!

(kgf) i

· 1500

, 1500

· 1500

· 1500

I
(us/m) , GO I

i I I I i I -aJJ!! i I
I

DATE

(us)

2FT. DELTA-T (SURFACE PICKS) [dt24.as]

..
r
":'.-: .~-....

." .....
~

,...,~)

C"'.:.,
c,:· '.

("','J

,., --. .....~.... ,._.,~.f .__--.

;
I

I ".......~ 2>-..
c.._':

='1-'0

WTBH
(degC)

. -1_1W I ill i i Wi: iii!! r-=p
' I ~ I

1 I I I ! I I I I I. I! I ! I I :-~~~·--i
I'~ I

I-··f-. I

. .'111 . _I_~'II l~ii\\ -r ! -!-. j I i ~ I I : ~ II I : I . r. II I ~ ': iI . I ! . , I I , I I •i I I,

ELEVATIONS:
K8 542.2"
or
Gl 537.2"

.+----+--.l-L I I ~-i- ! I I oF ( I ('f I I •I I I ' i , .t I. ,-

ttIIUIIIU::'
"I! . !!i~!:+-I

, Ii' ' . . I I
I 1 .I I I II~' 'I'-\-.

• i

I I I I +--l--+.-t I I I ! ! : I £ I IlH: ! ~

-L 1-+ I r I I I fdJH I 1 II I I I I I I 1.-,

UNDEfiNED
NORTHWEST TERRITORIES

I I I -L! I I I I I I I I ! ! !.....,/U.' I »
I i

PARA ET AL n. UARD 1-46 60 10'.123 15'
PARAt.iOUNT RESOURCES LTD.

-r:JT((1 J ' • I1 I i I ~\'t ~ I-t+. ii" :fll' I I--t-i
: -rFR SFA21~ II I i :

I I I I ) \ I I •• i . I ~ FR SFA22~), . T-I , ! I "- __ ._~.... •~ I I

~_L_

10 I I I -+--1 ! I I CiU:: 'd ~i! ! ,I ! I I ! I ! . •

TT
1

10
100

~

~
JT1
:;0
(/)

No
U1o

N
o
!'J
U1

!'J
o
o
o

-0.

CD
""-J
U1

CD
U1
o

ITVDI"~ : I: ! ; ~ : I JlW' . : 1 1

I
! i j Iii i ~ l(( I i-

f .: I !! I T"".);) I; I
, ~ I

ITVDI

L1C I: 1671

LAT 60 05'32.474" LONG 123 22'53.612"

LOCATION:

",,'t',-,· 'l'.f·'I··!·.·. ,.t.··.. '. ,.

(qAPI)

F&iill COMPANY
BAKER WELL

HUGHES fiELD
PROVINCE

GAMMA RAY [gr]

,'"

tvd angle

0.00 0.0
1545.0 2.8
1586.0 2.50
1650.0 2.00
1760.0 B.OO
1765.0 B.OO
179B.0 10.00
183B.0 11.00
1866.0 10.25
1914.0 12.00
1957.0 13.50
1996.0 15.25
2051.0 13.00

'"

(mm)

Baker Atlas

BIT SIZE
125 -:7~
-----------~-

(mm)

MINUTE MARK
i

CALIPER 1-3 [c13]la B'"
(mm)

':'5 CALIPER 2-4 [c24] 375

-~-------------------------

. I I I I It rl I I I I

I u..u n "· _ .. I I_ r i i 1-

1 I:\TGI 1::::.1 I I I 11 2
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I
I

I
i
i
i
I

I
I

I

I
;

I
TEJ.IP ..433.44 I!I
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I CASING RECORD I
2~~~EMM I fh}~~GK~iM I G:_~E I ~~M I 5QJ~ M

o
~
~

~

II)

3944XB
SWVL
8.6 em
29.5 kg
101.6 em

~

DIGITAL SPECTRALOG
series : 1329XA
Mnemonic : DSL
Diameter : 9.2 em
Weight : 64.5 kg
Length : 222.8 em
Woalure Point: 48.8 em: GR MP

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

WTS COIA!ON REIr!OTE
Series : 3510XA
Mnllll'Onie : WTS
Diameter : 9.2 em
Weight : 65.5 kg
Length : 189.5 em

TTRM S1.8
Series 3981XA
Mnllll'Onic TTRM
Diameter 9.2 em
Weight 36.4 kg
Length 116.8 em
Iofeasure Point 42.2 em: TEIoP IIIP
Iofeasure Point 34.5 em: RM MP

X=CALIPER
Series 4209XA
Mnllll'Onic CAL
Diameter 10.8 em
Weight 62.7 kg
Length 222.2 em
Measure Point 134.1 em: CALX MP

~
Series
Mnllll'Onie
Dial1'.eter
Weight
Length

CABLEHEAD
series CABl.J38
Mnemonic C8LH
Diameter 8.6 em
Weight 10.9 kg
Length 167.6 em
l.leasure Point 8.3.8 em: CABIEiEAD TOP

EQUIPMENT DATA

REMARKS

~~ I ..

-';

TIME STOPPED DRILLING: 0530 06-DEC-99
TIME STOPPED CIRCULATING: 1545 06-DEC-99
HDIL-MAC-CN-ZDL RECORDED IN COMBINATION.
INTEGRATED VOLUME TICKS IN 0.1, 1.0. 10.0 CUSIC METERS.
INTEGRATED VOLUMES CALCULATED FROM YCAL-ZDL CALIPERS.
CNC IS AVERAGE CALIPER CORRECTED.
DOLOMITE MATRIX USED: 2.86 G/CC.
HIRES PASSES PRESENTED M30VE CAL/VER SECT ION
LI MESTONE/DOLOM ITE PLAYBACKS PRESENTED M30VE HIRES PASSES.
ALL PRESENTATIONS AND SCALES AS PER CUSTOMER REQUEST.
CREW: D. COMEAU, A. WESENBERG, C. SAULOU.

:1 I.~::I ;
~~f~:l

°Gi!I!I!
zl~~~~~i»>

F.i

1 I HOIUA I 1515MA I 17B571 I ~ UU ctrA~ nr:r:
1 I HOlLE I 1515tA I 178563 I tJ

1 I MAC E I 1687fA I 152455 . r- N,

1 I COUR I 3510XA I 153395

1 I MAC M I 166aMA ~ . __ ... _~!l43_ .._.n ---l CENTRAliZED ._. _

H ~t I l~~g~ I a~~i I Nl SU

1 I GRL 1329XA I 152191

1 I YCAL I 4209XA.J ... 055717
1 I SWIVEL I 3944XB I 038120

A ~lJE---1 l~f~ I U~~

~I~ mr-I i! *~t~~
1 ZO~ 2228[;1 150462 ~C\

"

TRIP I TOOL I SERIES NO. I SERIAL NO.

..... "'·4. '.

z

~

,": :~::;":'~, ~: .' . :.;;',: : ':.:,:::'" ·~:~~:~:i:~-~!:~~~:0~~:;T:~J~<·~-i:7~~:~:t·:,;:r~:":·::~.~: S.:.-::: ::;;, ::'.. :;:-: ::; :;:;~;·-~~0-~-0;::::::::r?:::,::::::,:·:, ~. ,: .. "",.I I~~T:~:~~~:~:~I~~:~~O: ...H.,

1

1

1

1
1
.1
1

J.
1

J.
1

.1
1

RUN

RUN 1 TRIP 1:

IN MAKING INTERPRETATIONS OF LOGS OUR EMPLOYEES WILL GIVE CUSTOMER THE BENEFIT OF THEIR BEST
JUDGEMENT. BUT SINCE ALL INTERPRETATIONS ARE OPINIONS BASED ON INFERENCES FROM ELECTRICAL OR
OTHER MEASUREMENTS, WE CANNOT, AND WE DO NOT GUARANTEE THE ACCURACY OR CORRECTNESS OF ANY
INTERPRETATION. WE SHALL NOT BE LIABLE OR RESPONSIBLE FOR ANY LOSS, COST, DAMAGES, OR
EXPENSES WHATSOEVER INCURRED OR SUSTAINED BY THE CUSTOMER RESULTING FROM ANY INTERPRETATION
MADE BY ANY OF OUR EMPLOYEES.

P?~~~i~iii~i~O-~~N~~~~~_Oc...s::~l:'o>~»>~>~~~~~~~~~~ bo§ ,.,,:Z: :OONUlN· .. tii ,."

i
00 ~~ -UlOOO nn c: s:: s:: I

I ~ I I I ~ ~ ~~~ ~
~ ~,." ,." ~

ISource nle: !datla!poss!poral-46!u1I-tdg I

r; ~ ~ ~ =i :0 en :0 :0 :0 en " C ::j CD ci ~ a! c ~ ';;I-~I~
I~ § ~ ~ ~ : g 1ii ~ : g :z: ~ ~ ~ ~ ~ " ~ ~ ~ ~ !if ~
~:o~:o~~~>~~~ ~oN~~60~~n
en~z~zCD~~ ~~ ~~~ I~~~C~
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~~ ~~ ~~~~~ ~ ~~-~~5~
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6 ~ 5: ~ ~ ~ r;; :!I S :z: ~ z I~
n~::l .' l::eno >~ -
>. 0 68~'-~"
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~ :0 en~ ~

~ en~
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3001466010123150

API NO:

RLE NO:

08-JAN-2000

'--------1 0 'lI: A'CI
18.336 • ·,;.;;4

I 21.3581

DATE

ELEVATIONS:
KB 542.2"
OF'
GL 537.2 t.l

SHR

. - .. -_._.- I

DATE/TIME PERFORMED:~ J'Jn 09 03:23:28 20001

DATE/T IME PERFORMED: ITuB Jan 04 15: 18: 11 20001

DATE/TIME PERFORMED: 'Tue Jan 04 15:10:29 20001

0.270 0.31:;,

CS PEAK AM PEAK
CHANNEL # CHANNEL #

225.0 23~~.~ Lu 23~~1

DATE/TIME PERFORMED: ISun Jan 09 09:11:46 20001

DATE/TIME PERFORMED: ISun Jan 09 04:18:27 20001

DATE/TIME PERFORMED: ITue Nov 23 11:53:20 19991

I 1.8587211 1.0239011 1 .905001

DATE/TIME PERFORMED: ISun Jan 09 07:20:22 20001

UN IT 1*: l-oTC HL65441

DATE/TIME PERFORMED: ISun Jan 09 07:19:59 20001

UN IT #: 13880TC HL65441

DATE/TIME PERFORMED: ITue Jan 04 15:21 :28 20001

UNIT #: 13880TA HL6591I

2.~ 9.20 10;0~: 18.75 9·9~1

LIe It: 1871

LAT. '. 60.. Q5'32.474" LONG 123 22'53.612"

ZDL PRIMARY VERIFICATION SUMMARY

Ii. ; . -:. •• ' !~-:~~--~-:--""",":::::'1

! ,"" .: . ,·-.1·'?DI,
. ,.':':.:r /I,. .

I ~·'.i.::. 0 Zorn
.. V,"
i

--.----.~

CAL PRIWARY CALIBRATION SUWWARY

1.97

~N

RATIO

CN PRIMARY VERIFICATION SUWWARY

CN

"',.... \or"o'»

LSN I 694.5611 706.341

SSN I 1828.3811 1897.781

~ATI 0 I 2.6867911 2.751001 L _ ~_n:-:-_::]

TOOL #: 12228MA 1530161

TOOL #: 12228MA 1530161

TOOL It: 12228MA 1530161

rOOL #: 12228"4 1530161

TOOL #: '2228MA 1530161

TOOL #: 12228MA 1530161

TOOL #: 12446XA 1182631

TOOL #: \2446XA 1182631

TOOL #: 12446XA 1182631

RATIO MG/AL

. , .

ZDL PRIMARY CALIBRATION SUMMARY

ZDL AFTER LOG VERIFICAT!ON SUMMARY

CAL BEFORE LOG VERIFICATION SUMMARY

SSD-NDTC HRD1-NDTC HRD2-NDTC SHR
(cts/a) (cta/a) (cta/s)

FI ELD BLOCK I 9690.2\1 2141.811 5127.0110.,69 _. '--11 ~.- ~' ·'-::-:11 -: u I' ~-

UNIT #: 13880TA HL6591I CALB. BLOCK SET: !2225XA 15051~ CS SOURCE #: 14703NT 0007961

1.0. MULT ADD 1.0.
(raw)

CALI PER I 1525.811 0.1532411 -72.8197111....:__ -.~:_-:'I

UN IT #: I3880TC HL65441 ICE BLOCK #: 14717ND 0383651

UNIT #: 13880TA HL6591I VERI. JIG #: 14704NA 1191271

TOOL #: 12228MA 1530161 DATE/TIME PERFORMED: Isun Jan D9 03:23:22 20001

UN IT #: 13880TC HL65441 VER I. JIG #: 14704NA 1191271

eN AFTER LOG VERIFICATION SUMMARY

CN

SSD-NDTC HRD1-NDTC HRD2-NDTC SHR DEN CORR PE
(cts/s) (cis/s) (cts/s) (kg/m3) (kg/m3) (b/e)

FIELD BLOCK I 10004.411 2171.111 5156.111 0.18911 1846.89911 49.26711 16.1111

MEASURED DEADTM CORR DTC CORRECT ION DTC CORR POROS ITV
CPS CPS SSN/LSN FACTOR SSN/LSN (pu)

LSN I 894.9211 914.581

SSN I 1643.9811 1699.911

RAT 10 I 1.8586711 1.0239011 1.904491

UNIT #: 13880TC HL65441 ICE BLOCK #: 14717ND 0383651

FIELD BLOCK I 9980.511 2155.411 5111.4110.,66 O·!~L __:~=-:-_·.:-:_"JI. __, ._-.::~J' on

UN IT #: !3880TC HL65441 VERI. JIG 1*: 14704NA 1191271

CAL AFTER LOG VERIFICATION SUMMARY

MEASURED DEADTM CORR DTC CORRECTION DTC CORR POROSITV
CPS CPS SSN/LSN FACTOR SSN/LSN (pu)

LSN I 896.5611 916.291

SSN I 1647.0011 1703.131

CN BEFORE LOG VERIFICATION SUMMARY

MEASURED DEADTM CORR DTC CORRECT ION DTC CORR POROS ITV
CPS CPS SSN/LSN FACTOR SSN/LSN (pu)

LSN 1 984.3011 1008.141

SSN I 1695.9611 1755.531

RATIO [ 1.7413711 1.0239011 1.784571

CN I 8.9201

UNIT #: 13880TC HL65441 ICE BLOCK #: 14717ND 0383651

ZOL BEFORE LOG VERIFICATION SUMMARY

SMALL RING LARGE RING MULT ADD SMALL RING LARGE RING
(raw) (raw) (min) (mm)

CALIPER I 1807.511 2471.811 0.1532411-73.98854l1 203.00011 304.8001

I.D. MULT ADD 1.0.
(raw) (mm)

CALIPER I 1525.811 0.1532411 -72.8197111 161.0001

SSD-NDTC HRD1-NDTC HRD2-NDTC SHR DEN CORR PE
(cis/s) (cis/s) (cis/s) (kg/m3) (kg/m3) (b/e)

MG BLOCK (LO PE) I 10367.011 4243.111 5019.31 0.721\ 1687.00011 7.00011 2.2931
0.635 O.7Z5

AL BLOCK I 5099.211 423.01lr----53-0-.91 '-26-8---6.-000-11 -13.0001

AL+SHIM (CORR) I 7096.511 733.511 890.61 I 2601.00011 166.0001

MG+SHIW (HI PE) I 2046.611 2561.511 0.2971 I 10.5801

,"", '."
:'1

1'&11_ COMPANY PARAMQ!. .l: RESOURCES LTD.
BAKER WELL PARA E~ ;\;_ n. LIARD 1-46 60 10',123 15'

HUGHES fiELD =UN=DE!::.!...f!.U!INE~D _
I PROVINCE tjQRTHWEST TERRITORIES I
Baker Atlas LOCATION: I

------.._-- --.. - - - - - . - - -.
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IN MAKING INTERPRETATIONS OF LOGS OUR EMPLOYEES WILL GIVE CUSTOMER THE BENEFIT OF THEIR BEST
JUDGEMENT. BUT SINCE ALL INTERPRETATIONS ARE OPINIONS BASED ON INFERENCES FROM ELECTRICAL OR
OTHER MEASUREMENTS. WE CANNOT. AND WE DO NOT GUARANTEE THE ACCURACY OR CORRECTNESS OF ANY
INTERPRETATION. WE SHALL ~OT BE LIABLE OR RESPONSIBLE FOR ANY LOSS. COST. DAMAGES. OR
EXPENSES WHATSOEVER INCURRED OR SUSTAINED BY THE CUSTOMER RESULTING FROM ANY INTERPRETATION
MADE BY ANY OF OUR EMPLOYEES.

I CASING RECORD I
2~EMM I ~C:ZM I GJ~E I ~M I ~~ M

REMARKS
RUN 1 TRIP 1: TIME STOPPED DR ILli NG: 0530 OS-DEC-99

TIME STOPPED CIRCULATING: 1545 06-DEC-99
HDIL-MAC-cN-ZDL RECORDED IN COMBINATION.
INTEGRATED VOLUME TICKS IN 0.1. 1.0, 10.0 CUBIC METERS.
INTEGRATED VOLUWES CALCULATED FROW YC\L-ZOL CALIPERS.
ALL PRESENTATIONS AND 5'"'41 ~ AS PER ClJSTOMER REQUEST.
CRE.W: D. COMEAU, A. E- ....;;~, C. SAULOU.

RUN

Release:3.2 Jul 06. 1999 Fllevle. 2.36 Cplot 3.0 lue Dec 7 06:02:54 1999
Pcrplt /maln/47 PdLCpp /main/13

PARAMETER AND FILTER SUMMARY REPORT
FI LE: /dat1a/pall/para 1-4S/e779bOe.pnt
LOGG INt MODE': DEPTH 0IRECTI ON: UP
TOP DEPTH: 476.402 m BOTIOIIf DEPTH: 1s.8.613 m

MEASUREMENT TYPE PARAMETER
SYMMETRIC FILTER

VALUE UNITS INTERVAL em)
X AXIS CALIPER
GR
CALIPER
TENSION

FILTER 0
FILTER 0
FILTER 0
FILTER 0

light (2)
lIed'UIl (1)
light (2)
NdIUll (1)

TOP BOTTOM
, , t,

,, ,,
, , .,

MEASUREMENT TYPE
BOREHOLE t CEMENT

PARAMETER VALUE UNITS INTERVAL (m)
CASING - BOREHOLE &: CEMEHT VOLUME CASING 0.0.
X-Y CALIPER X-Y Caliper
BIT SIZE BIT SIZE

177.800
Average

222.000

JIll

JIll

TOP
••
••

BOnOY
"
II

CURVE MEASURE POINT OFFSET
CURVE OFFSET (m) CURVE OFFSET (m) CURVE OFrXT (m) CURVE OFFSET em)

. bit -0.00 i calIC 21.41 I gr 29.57 I .
i cal 21.34 I caly 35.7. I tan -0.00 I I

(gAPI)

CALIPER [col]
l~Q ~~_

:.rnm)

BIT SIZE15Q. ---3.QO

(rnm)

DiFF. TEN::iION [ten]
~_~QQ .l~QQ_

l ~ <]f)

o
(rnm)

(mm}

CASING SIZE

Coliper Y [coly] -00

o

0.0

CASING

(mn)

:mm)

CASING SIZE

Coliper X [coIx]

BIT SIZE BIT SIZE
Q.--------J-tlL---------.2.Q.9,

(rnm) (rnm)

,'" . - " , ' .. , ,." .- , ' .. " ., .. , ,.-, , .. , ........ ~ .. ~ ~ ~ ~ ~ ~ .
6 • ~ ~ ~ _ ~ ..
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: /daf1a/pass/paral-46/evLpdf
: F1 : cpu1:/daf1a/pall!paral-46/ln9b06.xtf
: PARAMOUNT RESOURCES LTD.
: PARA ET AL FT. UARD 1-45 50 10', 123 15'
: UNDEFINED
: 440.89 - 1548.69 Met.rs
: .n9b

GAMMA RAY [gr]
o

Presenfatlon
Data Fill
Company
Well
FIeld
Int.rval
Oct
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r&iill COMPANY PARAMOUNT RESOURCES LTD. FILE NO:

BAKIR WELL PARA ET AL n. LIARD 1-46 60 10'.123 15' I,

HUGHES FIELD UNDEFINED API NO:
PROVINCE NORTHWEST TERRITORIES

Baker Atlas
LOCATION: ELEVATIONS: 3001466010123150

L1C ~: 1871 KB 542.2 M
...

OF'
.. , . GL 537.2 M
. . .

LAT 60 05'32.474" LONG 123 22'53.612" DATE 08-.JAN-2000
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2.150 in. dia.

2.150 in. dia.

2.150 in. dia.

16.985 cm)

16.985 em)

16.985 cm)

o

'i!

6.01 mGR

Tool Zero 0.0 mm

PROVINCE _N_.W__.T~.~ __

Sector and Band
Trans.ltters

Sector Measure 2.31 m
Paint
3 Foot Measure 2.22 m

.~;Paint

II
5 Foot Meaeure 1.92 m
Paint

UNDEFINED

PARA ET AL FT. LIARD 1-46 60 10·, 123 lS·

Is Ii 01- HoI c <:iamma-Rlywi
Weight 34.0 Kg
Length 1.38 m
Max. Diameter 69.9 mm

I Slim Hole Centralizer I
Weignt 5.0 Kg
Lengtn 0.94 m
Max. Diameter 69.9 mm

I Slim Hole Centralizer I
Weight 5.0 Kg
Length 0.94 m
Max. Diameter 69.9 mm

! Sector Bond I
Wei9nt 40.8 Kg
Lengtn 3.14 m
Max. Diameter 69.9 mm

FIELD

WELL

COMPANY PARAMOUNT RESOURCES LTD.

,























..:.760
4770
':'780
4790
4eoo
4 810
482D
..:..330
4840
4850
4860
4870
4880
4890
4900
4910
":'920
493G
4940
4950
4960
4970
4.980
4990
5000
5010
5020
5030
5D40
5050
5060
5070
5080
50'':'0
5iOO
5110
Si20
5 i .;[,
5140

_ I....; ...'

2i40
2'50
2160
2170
2180
2190
2200
2210

..,;I-..JV

3130
3200
3210
~'j"'lr"t
-'_~'...J

3230
3240
3250
3260
3270
3280,
3290
3300
3310
:5320
3330
3340
3350
3360
3370
3380
3390
34 00
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
37 tJ()
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
31:30
384 0
3850
3860
3870
3880
3890
3900
3910
.3920
393C
3940
3950
3960
3970
3980
3990
400D
4010
4 020
4030
':'040
~050

01060
':'070
40eo
4 090
4100
to 110
4120
4130
4140
4150
4.160
4170
4180
4190
4200
4210
4220

4240
4 '/=~·_-..JV

4260
4270
4280
J.290
4300
4310
-+,320
4330
4340
4350
4360
4370
';'3.90
4;30
4400
4':'10
4420
~430

44 40
4.:.50
4460
4..:.70
4.180
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4 600
.lel0
j.620
4630
4640
4650
4660
~67G

4.0':0
4690
4700
4710
4710
4 730
4740
.17;:('.

. f.:.. oJ'';

2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2,)80
2390
2400
2410
242C
2430
2440
2450
2460
2470
;2480
2490
2500
2510
2520
2530
2540
2550
2560
2':"70
2580
2590
2600
2610
2620
2630
2640
~'::''''n

2660
2670
2680
26'30
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
29.30
1940
2950
2960
2970
2980
2%0
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3:20
31:;0
3140
3150
31eo
3 i 7e

40(;
470
480
490
500
510
520
530
540
550
560
570
580

-: 5~;['.. "~ ,-' ~

1610
iS2D
1630
1640
1650
1660
i67v
1680
100
1700
1710
1720
1730
1740
1750
1760
1770
17·S0
lno
1=·!JD
1E,';D
1:3'::0
lP.3D
1£::40
It:sO
1t6r)
'370
:8,90
1590
1900
1910
1920
193;:)
1940
1950
1960
1970
19%
19'~O

::000
2010
2020
2030
2040
2050
2060
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APPROVAL TO ALTER CONDITION OF A WELL
This application is to be submitted to the Chief Conservation Officer at least 45 days before commencement 01 operations.

Well Name:

Operator.

Operating License No.:

Contractor.

Area:

Para Et AI Fort Liard 1-46

Paramount Resources ltd.

Concord Well Servicing Ltd.

Fort Liard, Nwt

1871

1449.Om

RIG #41

60-10-123-15

Coordinates:
(NAD27)

Date ArNV issued:

Elevation-KB/RT:

Approx. Spud Date:

TYPE OF OPERATION

Surface La\.:

Bottom Hole Lat:

60°5'32.4"

60°5'32.4°

2210ct11999

542.5m

19JJanl2009--_._----

123°22'53.6°

123°22'53.6"

10/Janl2003

537.6m

3

T9 .~USIl\lllO.lttll.weJtJly.~.lltliflll.bJ.klgft plVQs.ab9xe. ft~lslllJll.Qll.lln JleJ1lw~Ii.QM.

SUMMARY OF PROPOSED OPERATIONS

($.eft .tlJe.lIt1ilCh\lll.OlllllilJK1. WQr.l!QyeJ. R(Qgram)

lOS-Wl.tIDP.'Jh
Uo:ieltt>Il.PI\C!Wr,.PI$RlllCll.wellb9J.ll.tQ.lIJhillljJK1.waf.llr,.P.wl~.sllltlllJhe.MJi.Q9,

Wirallnll.Sftt II JlrlcJge.R1l1Q.llt 16llS.mKJ3,
All:fJlnlttll.tvlling,wl1bJI.JWlt~.onJlo!lP.m.

P.rmllrll.te$.tlttll.briQ~. R!mJ,•.P.vlllWlnig,
Rump. MilJ<ement p,1)!p,ltte.bnO.llftRl1lll,
WjrallUll.Sftt lI.bricJse.pJuQ. ll.t 1210.mKB,
p.(m~r.ll.tesllhllbrtcJge.Rl1Ill.ll.!Jll.casiog ...Qump.Mill<omentQ(IJQ/)Jte.brtOg\l.Rlug"
Awno.Ye.ltIll.6.QP.'lllQJ:lJmlllll.1he.wIlJJt1llacJ,

Signed: ~Hf
Resp<H1>i/>loO_

Name: Dave Block-----------,=-------
Date: Dec /8 "2 ocS

Engineering Consultant

Operator: Paramount Resources ltd.

Phone: (403)206-3634

NEB USE ONLY

An approved copy of this notice is to be posted at each drillslle. This operation Is authorized under Section 5.(1)(b) 01 the Canada Oil and Gas
Operations Act (0-7) and is subject to the terms and conditions attached to this authorization.

Well Status Before Operation:

Suspended 0 I
Completed 0 I
Abandoned 0

Date: ~2:~::L~_ Signed:

File: ---------
WID: ----'...13..L _

UWI: -;x,o 1'l&bo@lil.3IS~

( Chief Conservation Officer

Canada
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TENSION
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._-- ... _._. -<--- ---------- -.- "-- ~- -- _. .- - - - . -- -

START DEPTH: 182.0 DIRECTION: UP DATE: 02/22/2009 TIME: 20: 12 MODE: TRACE PLAYBACK

10205912 BPMAIN

MAIN PASS

DEPTH SCALE: 1:240 VERSION: 80214133R

REMARKS

CORRElATION PASS PULLED TO VERIFY PLUG NOT POSITIONED ON COlL.AR
PASS CORRElATED TO KB ONLY.

DEPTH SCALE: 1:240 VERSION: B0214133R

REPEAT PASS

10205912 BPREP

FINISH DEPTH: 17.5 Meters DIRECTION: UP DATE: 02/22/2009 TIME: 20:06 MODE: TRACE PLAYBACK
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eel TO CORRELATE
--- ---- ---

3000-1-3000 Millivolts

--r--
..

1--r---
1--.-

25

t- .-
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75
.- -- ---
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------I--

f--- ..- --

CCl TO CORRELATE----_._--
-3000 MHlivoH s 3008

TENSION
- -- - -- - -- .- -- ._- - -- - - -- - -
0 Pounds 5000
._-- - -_. - .. - .. - ..- -_._._-~ .. .. - - .. --- - - -- -- - -- .- - - -- -

START DEPTH : 80.0 DIRECTION: UP DATE: 02/22/2009 TIME: 20:05 MODE: TRACE PLAYBACK

10205912 BPREP

REPEAT PASS

DEPTH SCALf.: 1:240 V RSION: 80214133R

COMPANY PARAMOUNT RESOURCES LTD.

PARA ET AL FORT LIARD 1-46WELL

FIELD FORT LIARD PROVINCE

..
Weatherlord~

NORTHWEST TER ITORIES

• Printed with Pre View Till

Weatherlord'
C-SP001-10205912-PARA-BP-I-46



Final OperationallWorkover Report
Well Suspension

Para et al Fort Liard 1-46
Well ID #: 1871

~I:3001466010123152

On February 3, 2009 Paramount Resources Ltd. moved Concord Well Servicing rig # 84
onto Para et al Fort Liard 1-46 to perform a workover operation to suspend the well as per
section 218 ofthe Canada Oil and Gas Drilling Regulations. Service rig operations were
completed on February 9, 2009 and the final wireline work was completed on February
22,2009. A chronological summary ofthe operations follows.

3/2/2009: Moved on and rigged up service rig.

4/212009: Finished rigging up. Attempted to kill well down annulus but could not
establish circulation. Rigged in slickline unit to check for sliding sleeve.
None found.

5/2/2009: Used slickline to cut hole in tubing at 1598 mKB. Circulated and killed
well. Removed the wellhead and installed the BOP's. Unset packer. Pulled
tubing and recovered all downhole equipment. Filled hole with inhibited
fluid.

6/2/2009: Ran gauge rings into the hole. Largest that would pass liner top was 90.25
mm.

7/2/2009: Ran in hole with 97.38 mm tapered mill on tubing. Worked mill past liner
top. Ran 96.7 mm gauge ring and worked past liner top. Ran and set
permanent bridge plug at 1604 mKB. Ran test packer in on tubing.
Couldn't get pressure test on the test packer.

812/2009: Pulled packer from hole. Inspected tubing and found pitting. Re-ran packer
on new tubing. Set test packer at 1234 mKB. Pressure tested the packer and
bridge plug to 14 MPa for 15 minutes. Pulled and recovered the test packer.
Dump bailed 6 linear meters ofcement onto the bridge plug at 1604 mKB.
Ran and set bridge plug at 1210 mKB.

9/2/2009: Pressure tested the bridge plug to 14 MPa for 15 minutes. Dwnp bailed 6
linear meters of cement onto the bridge plug. Laid down tubing. Rigged
out service rig.

2212/2009: Ran and set a permanent bridge plug at 50 mKB.
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All interpretations of log data are opinions based on inferences from electrical or other
measurements. We do not guarantee the accuracy or correctness of any interpretation or
recommendation and we shall not be liable or responsible for any loss, cost, damages or
expenses incurred or sustained by anyone resulting from any interpretation or recommendation
made by any of our employees or agents.

REMARKS Rig: CONCORD #84
LOG CORRELATED TO LINER TOP ONLY

Service Order # 10190161

*** WIRE LINE DEPTH ONLY ***

NO CORRELATION LOGS AVAILABLE

LOGGED AS PER CUSTOMER REQUEST

Run No.
ONE

Tool Tvpe
(CS-DA

Tool No.
14187

EQUIPMENT DATA
Other

JUNK BASKET/GUAGE RING 96.3 mm

TWO BST-10 14187 SET PLUG @ 1604.0 m WIRE LINE DEPTH ONLY

THREE D-BAIL 14187 DUMP BAIL CEMENT 1596.0-1604.0 m

>

_ ~ -:=-1
iii

.. .,
,&. • ,

"'. - ~~., 1 •••••

UVll:ra~" LlI:IIH~n

!-:I....~ .- - __

11
..<--- CCl to Packing Element 2.5 m

CII__~)==(~D

Date 07-FEB-2008

Type PERMANENT

Model DB-10

Size 114.3 mm

Depth 1604.0

Make WEATHERFORD

Shot V-1 Characteristics
Top shot at 1604.00m 02/07/0917:55:43
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- ---- . ~ - - --

I- _- ~urrcnt I

l,
c
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1\ \

'\ \II'
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Time (sees.)
Huld the SHOOT and ARM swilche~

ShoOling

Power supply is ramllin~ uown
Pultow SAH!T'r MANUAL Pro.:eduTCs lor ShoOling

Sal )/eh 7 l7:55:44 2009 Job# 101901(jl

REMARKS

SET PLUG @ 1684.0 m

WIRElINE DEPTH ONLY

CORRELATED TO G-RING PASS

DEPTH SCALE: 1:248 VERSION: 88214133R

114.3 mm BRIDGE PLUG

10190161 PLUGRUN
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COMPANY PARAMOUNT RESOURCES INC.

PARA ET AL FORT LIARD 1·46WELL

FIELD FORT LIARD PROVINCE

•
Weatherlord~

NORTHWEST TER ITORIES

• Printed with Pre V;ew ™

Weatherlord'
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All interpretations ot log data are opinions based on inferences from electrical or other
measurements. We do not guarantee the accuracy or correctness of any interpretation or
recommendation and we shall not be liable or responsible for any 10s5, cost, damages or
expenses incurred or sustained by anyone resulting from any interpretation or recommendation
made by any of our employees or agents.

REMARKS Rig: CONCORD #84 Service Order # 10190
CORRELATED TO WEATHERFORD SET PLUG LOG DATED 7-FEB-2009

~** WIRELINE DEPTH ONLY ***
TAGGED LINER TOP AS A DEPTH REFERENCE ASWELL
NO CORRELATION LOGS AVAILABLE

LOGGED AS PER CUSTOMER REQUEST

EQUIPMENT DATA
Run No. Tool TVDe Tool No. Other

ONE BST-20 14187 SET BRIDGE PLUG (cI 1210.0 m WIRELINE DEPTH ONLY

TWO D-BAIL 14187 DUMP BAIL CEMENT

THREE D-BAIL 14187 DUMP BAIL CEMENT

Date 08-FEB-2009

Type PERMANENT

Model ALPHA DB-I0

size 177.8

Depth 1210.0 m

1< Overall Length 3.1 m '~II 1"'<---en to Packing Element 2.8 m ----,~I
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WELL TERMINATION RECORD

This record is submitted In compliance wnh Section 184(1) of the Canada Oil and Gas Dr/lOng Regulations (S0R/79-82).

Well Name

Well 10

Current Well Status

Para et al Fort Liard 1-46

Lat 60°5'32.4'------
Lat 60 0 5 ' 32.4 •

Location

Coordinates

(NAD27)

Unit

1871-----
Suspended

Section

Surface

Botlom Hole

46

Operator

Interest Identifier

Paramount Resources ltd.

Production Licence 008

Grid 60 deg10' N. 123 deg 15'W

Long 123 ° 22' 53.6'

Long 123 ° 22' 53.6'

CASING AND CEMENTING PROGRAM

NWT Mainland

Chlnkeh Field/Pool

Fort Urad Total Depth

542.5 m Ground Levell Seafloor

2055m KB

537.5 m

S-Feb-QS._-----Rig Release Date3-Feb-09

Region

Target Formation

Strike Area:

Elevation KBiRT

Spud Date

O.D.(mm) Weight (kglm) Grade Setting Depth (m KB) Cementing (m')

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

-------------- ---_.._-_.----_..•_--_. _._.__._--- -_.._._---
f-------.----.------- -----------.----------. -----.--------j

PLUGGING PROGRAM

Type of Plug Interval (m KB) Fen Depth (m KB) Cement(m')

------t-----------.--.--

Select Select
-·--·--+-------·--e---------+------------I----------~

Select Select

Select Select

Select Select
-------.---I---.--------+-.-----I!-----------.....--------------

Select Select

Lost Circulation/Overpressure Zones

Equipment Left on Seafloor (Describe)

Provision for Re-entry (Describe and aUach sketch)

CORE

Type Interval (m KB) Number of Plugs Cut Core Length Recovered

Select .
1-------,-"---,, ----------_.

Selecl -1-------------
Select

other Downhole CompletIOn/SuspensIon See attac~ed dow._n_ho_l_e"'d.;.'a"'gr"'a_m _ ----------

" certify on the basis of personal knowledge of operations undertaken at the above named well that the above Information is accurate'

Signed :L2q...d & Date 21/07/200S

ResponsiIJ/e Offic&,ofCompany Operator Paramount Resources Ltd.

Name Dave Block Telephone (403) 206-3834 Elct

Job rrtle Drilling Consunant E·Mail dave.block@paramountres.com-----_.-

NEB USE ONLY

Sisned WID -LB..71
Chief Cons&rvaticin Office,

Date UWI _..3COJ\ff,601Q/..d3lS:J

CanacM



PARA ET AL FT LIARD 1-46
60° 10' N, 1230 15' W WID: 1871
Bottom Hole Diagram (as of Feb 22, 2009)

~---t 244.5 mm, 53.6 kg/m, J-55 casing set at
505 mKB. Cemented with 30 t class 'G'

cement + 1% CaCI2. 3 m3 cement returns

1+__--1177.8 mm, 38.6 kg/m, J-55 casing set at
1545 mKB. Cemented with 13.2 t 1:1:2 +
0.5% T-10 and 11 t 0:1:0 'G' + 0.8% NFL-2
+ 1% A-11. No cement returns to surface.

14-:---1114.3 mm,17.26 kg/m, J-55 casing set from
1504 - 2055 mKB. Run with Baker 'CMS' liner
hanger. Cemented with 9 t 0:1:0 + 0.4% 0-24
+ 0.4% R-6 + 0.5% T-10.

.. . .. . . • .. . . . .. . ..~ 6 m cement plug
1210 Bridge plug

1217.0 -1222.0 Chlnkeh Perforations

505

50 --t:rl=::::::::llI!!!!!!!!!!!!!=:~

Bridge plug

KB: 542.5 m
GL: 537.5 m

Tubing conveyed perforating assembly

Mattson Perforations
:.0.4-"-;'-- Tubing conveyed perforating assembly

.;.;.R:-:.;.; .-8m cement plug
.- Baker model'S' permanent bridge plug

Mattson Perforations

~.........~~~:~- 6 m cement plug
1604 -r-i=:::ili!i!!!!!!!!!i==r- Bridge plug

1635.0 - 1645.0

1618.5 - 1616.0 -1619.0

TO =2055 mKB



WID 1871
Well Name Para et al Fort Liard I-46
Company Paramount Resources Ltd.

UWI 300I466010123152
Data List

1 Approval to Alter Condition of a Well approved 21 Jan 2009
2 Final Operational Workover Report dated 3 Feb to 22 Feb 2009
3 Well Termination Record and Wellbore Diagram approved 31 Jul 2009

Logs List
1 Collar Log logged 22 Feb 2009
2 Set Plug Log logged 7 Feb 2009
3 Set Plug Log logged 8 Feb 2009
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