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TEST QBJECTIVE:

g — ——

Parform a D.S. 7. of 8 Hours through test equipment
on the formation Mt. Clark (Lower) in the Tweed
Lake Area for the well (Tweed Lake M-47).

Monitor surface tubing, tubing temperatures,

and gas flow rates. Methanol was injected to

stop hydrating problems in the Floew line and choke.
Hydrates were indicated by the increasing well
head pressure with decreasing flow rates.

A sMall amount of water was produced and dumped
into a bharrel. Measurement of barrel indicated
3.4 inches. This amount of water is approximately
.083 M3.

High pressure gas samples were taken and sent to
Core Lab in Calgary for analysis.

The following cummulatives were produced through
the separator only:

as: 16,896 .9 M3
Water: 083 M3
0il / Condensate: 0.00 M3

Later 470 Meters of drill string was recovered
with 74 Degree API condensate in it.
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Ot1s ENGINEERING Co. L1D.

PRESSURE CONTROL SERVICE EQUIPMENT
PRODUCTION TESTING .
TELEPHDNE 403 - 275-1300 - TL.X 038-22842
7211 - Bth STREET N.E., CALGARY. ALBERTA T2E 8A2
MAILING ADDRESS:
BOX 3037, STN. B, CALGARY, ALBERTA T2M4L6E »

March 26, 1985

Petro Canada Ltd.
150 - 5th Ave, S.W.
Calgary, Alberta

Attenticn: Ron Boocock

Re: Tweed Lake M-47 Wel] Test Report

Dear Mr. Boocock;

As you requested | have provided the information required on the following
items: 1) Well test report conversion factors, 2) Average flow rate -
flowing through the separator, -- 3) Absence of surface recovery of
condensate found in the bottom of the test string.

1) Well Test Report Conversion Factors

These are the factors used in all Otis well test reports, standard and
ODAS: - :

1 psi = 6.R94757 Kpa
1 Bbl = 0.1589873 M3
] MSCFD = 28.32784881 M3
1/64 Inch = 0.,3969 mm

2} Average Flow Rate

@ 1.75" orifice - 21:52 - 22:55 Hrs. Feb. 19/85
- Separator cumulative gas = 3777.75 M
(133. 358 MSCF)

@ 1.50" orifice = 22:55 - 03:04 Hrs. Feb. 19-20/85
- Separator cumulative gas = 13,119.11 M3

(463.117 MSCF)

- Average separator rate = 77,985.51 M3/D
(2.753 MMSCF/D)
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3) Absence of Condensate in Separator After Recovering Condensate in
Tool String

Usually this is the result of gas flow rate being insufficient to
overcome the friction factors inherent in continuous removal of liguids
from the wellbore. Here at Otis we base our minimum clean-up flow

rate calculations on the work done by Turner, Hubbard and Dukler,

found in JPT, November 1969. The calculations, using Tweed M=47

fluid data, is as follows:

3.06 P VgA

Tz

Qq {MMSCF/D)

5.62 (67 - 0.0039 P/2)°°2%, ft/sec.

Vg (water)
{0.0039 p/2)7.5

Vg {condensate) = 4.02 (43.6-0.0039 P/Z)O'ZB, ft/sec.
(0.n039 P/2)0.5
2

Where: A = flow area of conduit, ft
P = wellhead pressure, Psia _
Qg = minimum gas flow rate required, MMSCF/D
T = wellhead temperature, °R
Z = gas deviation-factor evaluated at
wellhead conditions.

Naturally, various assumptions were wmade in deriving the eguations for
simplification. Among ‘them are gas gravity = 0.698, condensate gravity =
710 APl, fluid properties remain constant throughout the test string and
friction factors of the flow conduit are equal throughout the string

and the same as standard APl tubing. Using the equations above | ran
through a number of cases involving the flowing data from the Tweed

Lake M-47 well test to see if the flow rates were sufficiently hich
enouagh to remove liquids. The results are on the attached computer print
out. What they show is that the actual flow rates were slightly higher
than the minimum required. No average internal flow |.D. was qiven

so a 3.826'" 1.D, for 4.5 drill pipe was used in the calculations. A
higher average flow |.D. than was used would necessitate a targer minimum
flow rate for cleanup. Likewise using drill pipe with a larger

friction factor than was used by Turner et al in coming up with their
simplified equations would necessitate a larger minimum flow rate.

So it is entirely possible the flow rates achieved were just too small
and prevented liquids from being lifted to surface even though the
sample runs shown here indicate some liguid should have been lifted to
surface during the early part of the test.

It must be emphasized that the work done by Turnal et al is based on
the average observations of field data from a series of wells. For
most wells the theory can work quite well but in some cases a signifi-
cant amount of error could be involved. The only way one could ensure
that the Teast amount of error was involved in the calculation for
minimum gas flowrate would be to use a wellbore simulator. This method
allows one to study multiphase flow behavior with a2 minimum amount

of assumptions being made.
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}f you have any further questions'please do not hesitate to contact
me . .
Yours truly,
OTIS ENGINEERING CO. LTD.

B

Mark Juskiw
Field Engineer

MJ:jpf
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CALCULATION FOR MINIMUM FLOW RATE TO REMOVE LIGUIDS FROM WELLEORE
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REF: TURNER, HUBBRARD, DUKLER - JFT NbV.,l?é?

SURFACE FLOWING FPRESSURE
SURFACE FLOWING TEMFERATURE
SURFACE GAS GRAVITY
I-FACTOR AT SURFACE

AVERAGE TUERING I.D.

ABSUMED CONDENSATE GRAVITY.

MINIMUM GAS RATE TO REMOVE LIRBUID

SURFACE FLOWING FRESSURE
SURFACE FLOWING TEMPERATURE
SURFACE GAS BRAVITY
Z-FACTOR AT SURFACE

AVERAGE TURING I.D.

ASSUMED CONDENSATE GRAVITY

MIMIMUM GAS RATE TO REMOVE LIOUID

SURFACE FLOWING PRESSURE
SURFACE FLOWING TEMFPERATURE
SURFACE GAE GRAVITY
I-FACTOR AT SURFACE

AVERAGE TURING I.D.

ASSUMED CONDENSATE GRAVITY

MINIMUM GAS RATE TGO REMOVE LIGQUID

SURFACE FLOWING FRESSURE
SURFACE FLOWING TEMFERATURE
SURFACE GRS BRAVITY
I-FACTOR AT SURFACE

AVERAGE TUEBING I.D.

ASSUMED CONDENSATE GRAVITY

MINIMUM GAE RATE TD REMOVE LIQUID

s W iton

W

S O AT T | g o i

It

T

=15 PSIA

17 DEG F

. 698

.85

Z.824 INCHES
71.0 DEG AFI

2. 04786237058

D40 FSIA

1% DEG F

. 698

. 8435

3.826 INCHES
71.0 DEG AFI

2.10152241872
S&0 PSIA

2% DEG F
- 698

L HIES

%, B26 INCHES -
71.0 DEG API

213343106173

&15 PSIA

23 DEG F
«HT8

. 82

Z.8286 INCHES
71.0 DEG API

2.251870146418

MMSCF /DAY

MMSCF /DAY

MMSCF /DAY

MMSCF /DAY




CALCULATION FOR MINIMUM FLOW RATE TO REMOVE LIGUIDS FROM WELLLBORE

—— i L b e b e o e T A AL |t L, o o o o e e VR S g . Ui o et ik b o e e e e P 4 bl bl e o e . PP PR TEE FETR i S e P o= PR M S e S S

REF: TURNER, HUBBARD, DUKLER — JFT NOV., 19&9

SURFACE FILLOWING FRESSURE
SURFACE FLOWING TEMPERATURE
SURFACE GAR BRAVITY
I-FACTOR AT SURFACE

AVERAGE TURINMG I.D.

- ASSUMED CONDENSATE GRAVITY

MINIMUM BGAS RATE TO REMOVE LIQUID

SURFACE FLOWING FRESSURE
SURFACE FLOWING TEMFERATURE
SURFACE GAS GRAVITY
Z-FACTOR AT SURFACE

AVERAGE TURINMG I.D.

ASSUMED CONDENSATE GRAVITY

MINIMUM GAS RATE TO REMOVE LIQUID

SURFACE FLOWING FRESSURE
SURFACE FLOWING TEMPERATURE
SURFACE GAE GRAVITY
L-FACTOR AT SURFACE

AVERAGE TURING I.D.

ASSUMED CONDENSATE GRAVITY

MINIMUM GAS RATE TOD REMOVE LIQUID

SURFACE FLOWING FPRESSURE
SURFACE FLOWING TEMFPERATURE
SURFACE GAS BRAVITY
Z-FACTOR AT SURFACE

AVERAGE TURING I.D.

ASBUMED CONDENSATE GRAVITY

MINIMUM GAS RATE TO REMOVE LIQUID

| IO L (N B H] nowonno Il on g in ] I T O

H

650 FBIA

2% DEG F

. 698

81

F.826 INCHES
71.0 DEG AFRI

2. 37263135298 MMBCF /DAY ...

490 PSIA
2% DEG F

. 698

.8

Z.826 INCHES
71.0 DEG ARFI

2.408280T1980 MMSCF /DAY

725 FBIA

23 DEG F

. 698

.79

3.826 INCHES
71.6 DEG API

2.4B8084849555 MMSCF /DAY .. ..

760 PBIA

23 DEG F

. 6798

.78

Z.8246 INCHES
71.0 DEG APRPI

2.5527211292 MMSCF /DAY
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CORE LAaFORA&ATOREIIES — CoaEMNMalsds o LTI .

Feltraleum Feoecerwvoair EFoOosdimero r i ot

CALGARY COPY

CORE AMNALYSIS

FETRO-CARADN EYFLORATION THG.
FCT ET AL TWEEDR {AKE H-47
TWEED L&REs MW T,
& BOH47T M OLAT. 125 54709 W LONG.
850209

R



COFRE L&aEGOGRATORIES — CAabMalida s L. Tin.

COMFANY FETRO-CANADNA EXFLORATION INC. FORMATION MOUNT CLARK FAGE 1

WELL FCU ET AL TWEED LAKE M-47 CORIMNG EQUIFHENT RIAMONT FILE 7004-85-209C
FIELD TWEED LAKEs H.W.T. CORE DIAMETER. (ww) B8 DATE ga-02-0%
LOCATION 46 507477 H LAT. 120 D409 W LONG, CORING FLUID WATER RARE MUD AALYSTS RF

CORE aAaMALYSIS RESULTH

| } | | | i } Focidual ! |
| i l FERM. ! FERM. | IFerositel Scetiretbivon | Grisan
Semsrlel Nerth-MHatres | W | Lo oM i # PFuvast bl = I (Fvactiaon of fiansitel minstion
Numise {m) b Rey .| M. ! ] | i it IFore c:~:§?u_rr\, pRY|
{ ! { 4 ! | 0Ll b Matar 1
CORFE M. 1 1217:00 w — 1224.00 w  (vore rocwnived 7085 W) { 5 BOXES)
1 1217.00-317 .22 0.23 0.224 0.0L% 0.14% 0.034 Q090 0337 2450
2 1217.23-17.39 0.16 0,33 0.0G53 0.118 0.01% 5,184 0.433 2530 shhk
3 1217.392-17.672 0.23 Q.37 0.085 0.139 0.032 Q111 0.26% 28TL sl
4 1217,62-17.78 D.14 0.28 0.040 0.0772 G.01% 0.12%  0.287 2450 sibk
G 1217.78-17.94 HD.16 0.28 0,045 0.0%1 0.017% O.142  O.147 7640 ahitk
b 1217.74-18.00 0.11 Q.07 0,008 0,05 G,.004 0,107 0.312 2540
7 1218.05-18.22 0.17 H.17 0.072% 0.080 0.011 0.093 0.589 2620 chitik loam
g 1218.22-18. 35 0.13 0.28 0.038 0.0%97 G.012 g.1464 0.481 28640 zhibk lam
i 1218.35-18.58 v 23 0,190 0.023 0.050 5,012 0:290  0.328 24640 Liitak
10 1213.58-18.488 .30 .19 0.057 0.110 0,030 g.tat  9.407 24520 shibl. lam
11 1218.88-17.404 G186 0.16 0.026 0.1170 0.018 H.204 D577 26AD sl 1om
2 1212.04-19.18 0.14 0,2 0.028 0.110 0,015 N.171 0,482 2430 by lam
1219.18-19 .48 030 - - - - = - it
13 12192.48-19.561 0.13 .79 N.12%  O.087 D011 0.137 0,711 2430 ikl lam
- 1219 .61-22.91 3.30 - -~ : - - - -
14 1222.91-23.0% 0.18 0.872 0.160 0,082 0.01% 0179 0.149 2530 f
15 1223.09-23.24 010 0.37 0.05% 0.087 O.013 0.08868 0.724 2660 T ownbik liam
14 1223.,.24-23.,01 0.27 o+ra O0.067 0.,08% 0.074 Q.04 Q.740 2480 f shbk lzm
1223.891-24.00 0.5 - - - - -~ -

THESE ANALYSESs OPINIONS OR INTERFRETATIONS ARE RASED ON OBSERVATIONS ANR MATERTALS SUPPLIED BY THE CLIENT TO WHOHi AND FOR WHOSE EXCLUSIVE ANI CONFIDEWTIAL USE: THIS REFORT IS
KADE, THE INTERPRETATIONS OR OFINIONS EXPRESSED REPRESENT THE BEST JUBGMENT GF CORE LABDRATORIES - CAMADA LTDL(ALL ERRORS AND OMISSIONS EXCEFTED}; BUT CORE LARORATORIES -
CARADA LTD. AND ITS OFFICERS AND ENPLOYEES, ASSUME NO RESPONSIRILITY AND MAKE NO WARRANTY OR REPRESENTATIONS: AS TR THE PROMICTIVITY, PROFER OPERATIONSs OR FROFITAELENESS OF ANY
0ILs GAS OF OTHER MINERAL WELL OR SAND IN CONNECTION WITH WHICH SUCH REPORT 1S USED OR RELIED UFDN.



CORE LARFOREATORIES — OCaAaMMalldy LTIt .

WELL FCT FET AL TUEED LAKE M-a7 FAGE 2
FORMATION MOUNT CLARK
SUMMARY INTERUAL 1217.00-1224.05 FILE 7004-85-209C
TOTAL 7.05
METRES ANALYZED 2.91
METRES NOT ANALYZED: T0TAL 4.14 I HSFE 4.14 LOST 000 FH 000 DRILLED 0.00 RUHRELF 0D.00
1 i FRACTION OF | WEIGHTER ! FOROSITY I WEIGHTEDR AV. { PERMEARILITY | WEIGHTED ! WEIGHTEDR |
! METRES } ANALYZED i AVERAGE { METRES ! HORIZONTAL | HETRES 1 AVERAGE ! AVERAGE !
SUMMARY { I (ORE I FOROSITY | | FERMEABILITY | i RESID. GIL | TOT. WATER |
113 L bt fmo e e f—mmwmm Jmmme e i fommm e I--- e s e B B i
ANALYZED CORE: } ! I { ! J | i !
| | | | | | 1 1 !
! } i | | [ ! | !
TOTAL i 2,910 1.000 | 0.097 | 0.287 1| 0.308 | 0.8%6 1 0.140 | 0.436 |
! i } | } i { | !
RY | i ! ! ! I i | |
FERM i l { ! | | { ! |
RANGES ! | I | | | | ! |
| | i | | } | I |
LESS THAN 0.01 al | 0.000 1 0.000 | G.H00 | 9,000 1 0.000 | 0,000 | 0,000 | 0.000 |
0.01 0,09 mlt i 0.110 | 9.038 | 4.059 1 0.006 | 0.070 i 0.008 | 0.107 1 0.312 1|
6.10 0.49 &l | 2,450 | 0.856 | 0.102 | 0.204 4 0.243 | G.605 1 0.13% | 0.441 |
0.50 0.99 b i 0.310 | 0.167 1 0,084 1 0.028 9.915 | G.284 0.151 0.393 1
1.0 .99 wmll | 0.000 1| 0.000 | 0.000 1 0.000 0.000 | 9.000 0.000 0.000 |
GREATER THAN %2.99 ml ! G, 000 | 0.000 | 0.0060 | 0.0 ! !
| | I | ! !
i | ! | |

a4
.

[
<
<

|
!
0.000 1 0.000
!
!

ENOT ANALYZERN EY REGUEST

THESE ANALYSES, OPINIONS OR INTERPRETATIONS ARE BASED ON OBSERVATIONS AND WATERIALS SUPPLIED RY THE CLIENT TO WHOM; ANR FOR WHOSE EXCLUSIVE AND CONFIDEWTIAL USE; THIS REPORT IS
NADE. THE INTERPRETATIONS OF OPIMIONS EXPRESSED REPRESENT THE BEST JUDGHEMT OF CGRE LABORATORIES - CANADA LTU. (ALL ERRORS AND ONISSIOWS EXCEFTER)S BUT CORE LABORATORIES -
CANADA LTD, AND ITS OFFICERS AMG EWPLOYEES, ASSUME NO RESPONSITY AND WAKE HO WARRAMTY OR REPRESENTATIORSs AS TO THE FRODUCTIVITY. PROPER DPERATIORS: OR FROFITABLENERS OF ANY OIL»
GAS OR OTHER MINERAL WELL OR SAND IN CONMECTION WITH WHICH SUCH REPORT IS USED DR RELIER UPGH.
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STATISTICAL DATA FOR FOROSITY aND FERMEARILITY HISTOGRAM FAGE 1
FILE 7004-853-209C

FOT ET Al TWREEDL LARE M-47

COMFANY: FETRO-Cadans EXFLOEATION THC. WELL :

FIELD ¢ TWEEDR LAKE PROVIMOCED N.W.T.
ATR FERMEABRTLITY & MD. { MAXTitHH ) ORAMGE USEDR H.000 T0O 10.
FOROSITY + FRACTION ( HELTUN Y RANMGE LSER 0,000 TO .44

(FERMEARTLITY UMCORRECTED FOR SLIFFAGE)

1217.00 — 1224.00 INTERVAL LEMGTH 7405

DEFTH LIMITS H 7
.71 LYTHOLOGY FEXCLUTED ¢ MNONE

METRES ANALYZED I ZOHE

+
+
+
*

BAaTea SUMMARY

FOROIITY PERMEARILITY AVERAGES
AVERAGE GRITHMETIC  HARMONIC GEOMETRIC
0.0%9% .31 0.21 0.23

THESE ANALYSES: OPTRIONS QR INTERFRETATIONS ART BASED OM OBSERVATIONS AMD MATERIALS SUPPLIED BY THE CLIENT B WHOH AMD FOR WHOSE EMELUSIVE AND CORFIDENTIAL USES THIS REFORT 15
MADE, THE INTERPRETATIONS OR OPTHIONS EXPRESSED REPRESEMT THE BEST JUDGMENT GF CGRE LABORATORIES - CAMADA LTD,(ALL ERRORS AND OMISSIONS £XCEPTED)S RUT CORE LARORATORIES -
CANADA LTD, ANE ITS OFFICERS AMR EMPLOYEESs ASSUME NO RESPONSIRILITY AND MAKE ND WARRANTY OR REFRESENTATIONS» AS TD THE FRODUCTIVITY, FROPER OPERATIONSs OR PROFIT/BLENESS OF AMY

0ILs GAS OK DTHER HINERAL WELL OR SAND IN CONNECTION WITH WHICH SUCH REFORT IS USED OR RELIED UPON.



STATISTICAL DIDATA FOR FOROSITY AND FERMEARBRILITY HISTOGRAM FagG. 2
FIte 7004-8%-20%C

COMPANY D PETRO-CANATS EXPLOEATION THC. WILL PRFCTOET AL THEEDR LAKE HM-a7
FIFLD ¢ TWEED LAKE FROVINCE D M. W T,

GROUVFTIHNG RY FOROSITY RAMGESR

FORDSITY METRES TH AVERAGE AVERAGE FERE. FREQUENCY CUNMUL ST IVE
LANGE RAMGE FOROSETY (GEOM.) (ARTTHY (FERCEMNTY FREQUENCY X))

5.040 -0.04 Ded DO0%3 D.08% 007G 11.7 1.7
3.060 0,080 0.2 D045 0.170 0. 1746 T 1745
0.080 -0.100 1:2 0.088 9 .586 DL S 40 .5 S

QL1600 ~0.120 0.8 0115 0200 0.21%0 Thal ga.2
0.120 -0.140 0.2 D 14Y D.370 0,370 7.5 ?e.1

TATAL HUNMEBER OF METRES 2.91

THEGE ANALYSESs QPINIONS OR INTERPRETATIONS ARE BASEDL ON ORSERVATIONS AMD WATERIALS SUFFLIED BY THE CLIENT YD WKOi: AND FOR WHOSE EXCLUSIVE AND CONFIDERTIAL USE; THIS REFORT IS
MABE. THE INTERPRETATIGHS OF OPINIOHS EXPRESSER REPRESEHT THE BEST JUDGHEHT OF CORE LABGRATORIES - CANADA LTD.(ALL ERRORS AND OMISSIONS EXCEPTER); BUT CORE LARORATORILS -
CARADA LTD. AML IT5 OFFICERS AND EMFLOYEES: ASSUME MO RESPONSIBILITY AMD MAKE ND WARRANTY OF REPREGENTATIONS: AS TO THF FRODUCTIVITYs PROPER OPERATIONS: OR PROFITABLENESS DF ANY
OIL» GAS OF DTHER MINERAL WELL OR SANG IN COMMECTION WITH WHICH SUCH REPDRT 15 USED OR RELIED UFDN.



STATISTICAL DATA FOR FOROSITY aND FERMEAEBRILITY HISTOGRAM FAGE 3
FILE 72004-85-209C

e

COMPadc: FETRO-CAHADS EXPLORATION INC. AN FOI ET AL TWELD LARE M-47
FIELD ¢ TWEED | AKE ﬁmDCHZﬂmm&rz+4.

&

GROUFIMG BY FERMEABTLITY EAMGES

FEREMEABTILITY HMFTRES IR AVERAGE FFERM. HVFRGGE FREQUEMNCY CUMUL &TIVE
RANGE FAMGE {GEOM . (ARTTH? FORQSITY (FERCEMT)  FREQUENCY ()

G.03% - 6.078 0.1 0.075 Q.070 0.00% 3.8 3.8

D.078 - 0104 0.2 0100 0.100 Q.000 7Y i1.7

D136 ~ 3,312 1.7 0.221 H.228 0,104 B | 70.8

D312 ~ D420 0.5 0. 358 0.358 0.118 18.4 8% .3

Qebp20 - 1,250 0.2 D.91% G5.715 3.0845 10.7 100.0
TOTAL NUMEER OF METRFS - 291

THESE ANALYSES, OPINIONS OR INTERPRETATIONS ARE BASED! ON DRSERVATIONS AND KATERIALS SUPPLIEL BY THE CLIENT 10 WHGMS AMD FOR WHOSE EXCLUSIVE ANTI CONFIDEWTIAL USEs THIS REFBRT IS
HALE. THE TNTERPRETATIONS OR GPINIOHS EXPRESSED REFRESENT THE REST JUDGHEMT OF CORE LABORATORTES - CANARA LTD.(ALL ERRORS AND OMISSIONS EXCEFTED): BUT CORE LARORATORIES -
CANADA LTD. AND ITS QFFICERS AMD EMFLOYEES, ASSUME MO RESPONSIBILITY AND WAKE NO WARRANTY OR REFRESENTATIONS) AS TO THE PROBUCTIVITY. PROPER GPERATIONS: OR PROFITABLENESS OF ANY
OILy GAS OR DTHER MIMERAL WELL OF SAND IN CONNECTION WITH WHICH SUCH REFORT IS USED OR RELIED UFOM.



STATISTICAL DATA FOR FOROSITY AND FEREMEAERILITY HISTOGRAM FAGE 4
FILE 7004-85-209C

COMPAMY ! PETRO--CAMATA EXFLGRATION TNC. WL FCT ET AL TWERT LAKE M-47

FIELD ¢ THEED L&KE FREOUVINCE: MW T,

FOROSITY-UETRES OF AOE CARPACITY LOKT FOR SELECTER POROSITY CUT QFF

FORGSITY HETRES AERCTTY METRES ARTITH

CuT arr 05T L5 (X REMATIMIMG REMAIMIMG (%) HEAM HENIAN
0.000 SIRY Q.9 209 100.0 0. 0% 0.0%4
0.4520 0.0 0.0 2.9 160.0 0.09%9 HD.0%8
Q.048G 0.0 0.0 2.9 100.0 0.0%9% 0.0%6
G.OED 0.3 &. 3 204 3.7 D100 0.09%
0.580 G5 10,1 244 89.% 0.107 0.101
0.100 1.7 A&.00 .3 33.5 0.124
.12 2.3 7hH.Y .5 23.1 .14 0.140
D14 2.7 aa .l 0.2 11.% 0.14%
O.16 2.7 100.9 0.0 Q.0 0,000

TOTalL STORAGE CAFACITY TN POROSITY-METRES = 0207

THESE ANALYSESs OFINIONS OR INTERFRETATIONS ARE BASER OM OESERVATIONS AMD MATERIALS SUFPLIED BY THE CLIENT TO WHOM; AND FOR WHOSE EXCLUSIVE ARN COWFIDENTIAL USE; THIS REFORT IS
BAGE, THE THTERPRETATIONS OR OFTHTOAS EXFRESSED REPRESENT THE BEST JUDGHEWT OF CORE LABORATORIES - CANADA LTD.(ALL ERRORS AND ONISSIONS FXCEPTED)S RUT CORE LABORATORIES -

CANADA LTI, AND ITS OFFICERS AND EMPLOYEES, ASSUME N0 RESPONSIBII ITY ANR MAKE NO MARRANTY OR REPRESENTATIONS) AS TO THE FRODUCTIVITY, FROPER OPERATIONS: Ok PROFITAEIEMESS OF AMY
OILy GRS OF OTHER MIMERAL WELL R SANE TN COMNECTIGN WiTH WHICH SUCH REPORT 15 USED BR RELIED UPDN.



STATISTICAL DATA FOR FOROSITY anND FERMEAERILITY HISTOGRAM FAGE 35
FILE 2004-85-209C

FCI ET AL TUEED LAKE M-a7
W—I_A.Es.odpf

COMFAMTY S FETRO-CAMADS EXFLAORATION IMC. WEL L
FIELD ¢ TWFED LARKE FEOYINCE

LA Y

MILLIGARCY-HETRES 0F FLOW CAFACITY LOST FOR SCLECTEDR FERMEABILITY CUT OFF

FERMEABILITY HETRES CaPaACTTY METRES CerntTTyY GEOM
CUT OFF 1.OST POST (%) REMAIMNING REMAIMTHG (X)) MEAN MEDTAN

0.0035 0.0 0.0 2.7 100.0 Q.25 Q.29
0,014 0.0 0.0 2.9 10G.0 0.0 .24
0.0290 0.0 0.0 2.7 100.0 0.25 .24
0.03% 0.0 6.0 2% 100.0 0.25 0.24
0.0678 0.1 9.% 2.8 77.1 Q.27 0.25
0.104 2.3 3.4 2.4 FéH W29
0.312 21 44.0 0.9 3.2 .90
0.620 2.4 B3 0.3 31.7 0.%91
1,250 2.9 100.0 9.9 0.9 1.00

TOTAL FLOW CAPACTITY TN MILLIDGRCY-METRES(ARITHHETTOY = 0.590

THESE ANALYSESs DFINIONS OR INTERFRETATIONS ARE RASED ON ORSERVATIONS AND WATERIALS SUPFLIED RY THE CLIENT TO WHOW; ANR FOR WHOSE EXCLUSIVE AND CORFIDENTIAL USES THIS REFORT 15
MADE. THE INTERERETATIONS DR OPINIONS EXPRESSFD REPRESENT THE BEST JUGGHENT OF CORE LABORATORIFS - CANARA LTO,{ALL ERRORS AND OMISSIONS EXCEFTER)i BUT CORE LABORATORIES -
CANADA LTD. AND ITS OFFICERS ANG ENFLOYEES) ASSUNE NO RESFONSIEILITY AHD HGKE O WARRANTY DR REFRESEMTATIONS: A5 TO THE PRODUCTIVITY, FROPER OPERATIONS, OR PROFITABLENESS OF ARY
GILy GAS OR OTHER MINERAL WELL OR S4ND INM CONNECTION WITH WHICH SUCH REPORT IS USFD OR KELIED UPOM.
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PERMEABILITY VS. POROSIT

PETRO-CANADA EXPLORATION INC.
PCI ET AL TWEED LAKE M—47 I

TWEED LAKE
| Ne Wa T,
1217. 20~1224. 2% FILE 7284~-05-2@aC H

Kmwx ve Heltum Poreeity

2. gag

P. 34 2. 288 0. 12@ 2. 182 8. 280 2. 248

RANGE

EQUATION OF REDUCED LINE RELATING PERMEABILITY (K) TO POROSITY
LOG (K) = (SLOPE)(POROSITY) - LOG OF INTERCEPT
K= ANTILOG {SLOPE)(POROSITY) - LOG OF INTERCEPT

SYMBOL EQUATION OF THE LINE

X PERM=ANTILOG < 2. 1873% <POROSITY> -1, 8548

700418

1977 # CORE LABORATORIES INC @ AL RIGHTS RESERVED



FEFRMEaAaEIL T TY e O FOROSITY FAGE 1
FILEY 7004875
COMPANTY D PETRO-CAMATS EAFLORATION IMNC. WELL t PCT ET AL TUEETD LAKE M4-47
FIELIL 3 TWEED LA&KF FROVINCE: H.W.T.
FORMATION? MOUNT CLASRE
ATR FERHEARILITY ¢ Hn HAXIMUM C UMCORRECTEDR FOR SLIFPPAGE )
FORORITY v FRACTION { HELTUH )
UEFTH METERS RoNGE % FEEMEARTLITY FAORQSITY FORGRITY FERMESBEILITY AVERALDES
INTERVAL AMALY ZED SYMEOL. MTe DM AKX THUN HIM: HAX. AUERME ARTTHMETIC  HARMOMID GEOMETRIC
1217.00 - 1224.05 2:71 1 (X} 0.000 10.0  §:.000 0.4450 Q.099 0.31 .21 0.25
EQUATION OF EENUCELD LIHE RFLATING PFRMESRILITYORDY TO POROSTTY o
LOGORY = {S8LOFPFY(PFOROSTITY + LOG OF THTERCERT
i = ANTILOGCISLOPFYLRPORGEITY Y + LOG O THIERCEFT)
RAMGE EQUATION OGF THE LINE
1 FEEM = AMTILGGROL D.1073MFOROSTTYY 4 -1+6540)

THESE ANALYSES, OFINIONS OR INVERPRETATIONS ARE BASED ON DBSERVATIONS AND MATERIALS SUFFLIED BY THE CLIENT TO WHDN; ANR FOR WHOSE EXCLUSIVE AND COMFIDENTIAL USE; THIS REFORT 15
MAGE. THE INTERPRETATIONS OR OFIHIOHS EXPRESSER REPRFSEMT THE BEST JUDGHEHT OF CORE [ABORATORIES - CANADA LTDLCALL ERRORS AND OMISSIOHS EXCEPTED); BUT CORE LABORATORIES -

CARDDA LTD. ANR ITS OFFICERS AND EMFLOYEES: ASSUME NO RESPONSIR

OIL, GAS OF OTHER MINERAL WELL OR SANDr IN COMNECTION MITH WHICH SUCH REFORT IS USED OR RELIED UFON.

ILITY AN MAKE ND MARRANTY OR REPRESENTATIONS: AS TO THE FROMUCTIVITY, FROPER OFERATIONS: DR PROFITABLENESS OF ANY

20



CORE LABORATORIES — CANADA, LTD. | : ﬁw Petroleum Reservoir Engineering
wo Py ;
AR
COMPANY PETRO-CANADA EXPLORATION INC. FILENO. _ 7004-85-209C
WELL PCI FT Al TWEFD I|AKF N.47 DATE
FIELD TWEED [AKE FORMATION ___MOUNT (! ARK ELEV.
PROVINCE N.W.T DRLG. FLD. WATER BASE MUD CORES _ 1

LOCATION ____£6°55'47" N LAT., 125°54'09" W |ONG,

CORRELATION COREGRAPH

Thase shalytil, 0piMmOns OF INTAFOrEtENION: M0 Bassd ON ODSErvEliONs snd MAteny! suseima Dy the clignt (o
whom, and 1or whobs exciutwve and confidentisl use, ths report 1S Mage, THE iMtareretalions or oDNIONS &X .
Lrensad reDrasant the Dest Nt of COre LADOrastand=-Cansdd, Lid. (8! errorn or OMISLONS SXCOREd}; dut
Core Laboratorniee-Canada. Ltd.. pnd 113 ofhicers ndg emDOyaRs, S% M NO YALBONLIMIity and make no wWarrsnty
or raprIamalion) ;i 1o the Productivity, B oDer oparation, of peolitapianess of dny o, S84 Or OtNEr Mingrat welt
OF 34 N COAMECLION wilh WiiCh Such 14DOt 15 uied OF relied upon

VERTICAL SCALE: !10cm = 24m

Grain DM (Kg/md) —— — —
Gamma Ray 2650 2650 2780

2850
AP! UNITS -
Porosity «racrion ———
0 150] Denth | g, 4B .30 15
m!!lﬂ
1215

1225

1235

1245




CORE LABORATORIES — CANADA, LTD. |

PETRO-CANADA EXPLORATION INC.

L

IMPANY FILE NO.
ELL PCI ET AL TWEED LAKE N-47 DATE
ELD TWEED LAKE FORMATION MOUNT CLARK ELEV.
30vINCE __N.W.T. DRLG. FLD. __ WATER BASE MUD CORES

JCATION__65°85'47" N AT, 125°54'09" W & ONG.

m( Petroleum Reservoir Engineering

7004-85-209

Gamma Ray

CORRELATION COREGRAPH

Thele analysas, opinions ar interpratationt are based on obsarvations and materlal supplisd by the chant to
whom, and for whose excliusive ang confidential use, this report is mads. Tha interpretations or apmions ex-
prnnu represent the pest judgment of Core Labaratoriss-Canada, Ltd., (&l errors or omissions excapied); but
Caora Laboratef ies-Canada, Ltd,, and s ofticary and &amploysss, ulum- no responsibility and make no wlrrantv
of reprasantations 33 10 the wnuucnvlly proper aperation, or Drofltlblcnnl of any qil, gas or other mineral wel!
or sand in connaction with which such repart is used or r#lied upon.

VERTICAL SCALE: 10cm = 24m

Permeability _x.01_ Porosity

RADIATION INCREASE

) API

Depth :
1 11000 10.0 1.0 1. meters '?0 '210

MILLIDARCIES FRACTION
A0

Total Water___

FRACTION PORE SPACE
100 80 80 40 20 C

0|| Samratnng

FRACTION PORE SPAC
00 .120 40 .60 80 1.(

1215
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I 1225

1235

1245
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CORE LABFOGRATORIES — AN s L Tin.

COMFANY PETRO-CARA6TA EXFLORATION INC. FORM&GTION MOURNT CLARK FAGE 1

WELL FCL ET Al THEED LAKE H-47 CORTHG EQUIFHENT nIANOND FILE 7004-85-209C
FIELD TWEED LA&KEs HoW.T. CORE DIAMETER. (mi) B8 DETE 85-02-09
LOCATION &4 53747 W LAT, 125 54709 W LONG. CORIHAG FLUIR WATER RASZE MUD AHALYSETS RF

CORE ANALYSIS RESULTS

{ | | | i i | m:mp;::w ] i
| | | FEFRHM. I FERM. | PRPovasatwed Setueataion | Beasan |
Sawrlel Meritin-Hoetroes | H i (W RN i “ FParast bl ¥ L{Fiactiaon of lGansitul Visel Excminztion
Mumbier ] {(m} I Ray ot Md . | m | | i Fore ccﬂzftu_*a\«fv |
| i | i I ! il | Matzr {
CORE ®O. 1 1217.00 w ~ 1224.00 w  {(vore 705 W) { o BOXES)
1 1217.00-172.23 0.23 Q.24 0.0050 0.1a% 0.034 O.0%%  0.33% 24850 ni oyf
2 #aﬁwv>u 17,539 0.14 3.33% Q.03 9.1183 0.01% D+1846 0,403 2440 ¢ v shibk
3 12 3917042 0.23 0,37 0.08% 0,139 0,032 0,111 0.26% 24030 o vl shibik
4 ﬁJ“w+o: 17.78 .18 0.28 0.04%3 0.092 G.01LG D.12%  2.2467 24350 423 v sihbk
1 1217.78~17 .94 D16 0.28 0.04% 0.0%1 0.017% 0.142 0.1472 2640 d vl abibk
& 1217.74-18.0% 0.11 0.07 0.008 9,057 0.004 0.107 06,312 2440 35 W
7 1218.05-18.22 G.17 G.17 0.02%9 0.080 0.011 g.093 0.085 2630 w4 wl ok lam
a8 1218.22-18. 35 0,13 0,28 0.038 0.0%92 N.012 0.144 0.481 2440 vt zhbb lanw
9 1218, ua|um,;m 0.23 0,15 0,023 0.050 0.012 0.290  0.32¢ 2640 it shibk
10 1218.58-18.44 0.30 0,19 D057 0.110 0,035 0.141 0.4907 2420 vf shhbbk lam
11 218.88B-19 .04 616 0.14 0.026 0O.115 0.018 D.2GA Q.57% 2440 vi whibh Jom
12 1212.04-1%2.18 0.14 G.20 0,028 0.110 0.015 0.171 Q.58467 2430 4 wf o shibl lam
1219.18~192.48 0.30 - - - - = - = by Ll oaddu
13 1219.48~-1%.,41 Q.13 0.7% 0:.124 0Q.087 0.011 0.137 0.711 24390 u v schbk lam
- 1219, &A:wa g1 3.30 - - - - - - 41
14 HJJm.ﬂd 3.0% .18 0.3% Q.1480  H.082 o 015 Q7% 0,147 2830 sz vl T
1% 223,09~ Jx¢ua G170 0.37 0.00% 0.087 Au 0.08468 0.724 2460 SoowT T whital liam
16 w 223.24-23.591 D27 0,25 0.047 0.08% G oua O.045 0.740 24680 v f shbk lom
- uuw 91-24.0%9 Q.04 - - - - - - i h

THESE ANALYSES) OPINIONS OR INTERFRETATIONS ARE BASEN OM OBSERVATIONS AND MATERIALS SUPPLIEDR BY THE CLIENT TD WHOH; AND FOR WHOSE EXCLUSIVE AWR CONFIDEKTIAL USE; THIS REFORT IS
MADE, THE IWTERFRETATIONS OR OPINIOHS EXPRESSED REPRESENT THE BEST JUBGMEMT GF CORE LAGORATORIES - CAMADA LTI (ALL ERRORS AND OMISSIONS EXCEPTED); BUT CORE LABORATORIES -
CANADA LT, ANR ITS OFFICERS AMD EMPLOYEES: ASSUME ND RESPONSIBTLITY AND MAKE NOQ WARRANTY OR REFRESENTATIONSs AS T0 THE PRODUCTIVITY, PROFER OFFRATIONSs OR PROFITAELEMESS OF ANY
OILs GAS OR OTHER NINERAL WELL OR SAND IN CONNECTION WITH WHICH SUCH REFORT IS USED OF RELIED UFON,
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A 000 DRILLED 0.00 RURRILF 0.00
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FERMEARILITY i i RESID. OTL i TOY. WATER |
e e s e o o ||.|“:. [ |.|I!I_ IIIIIIIIIIIIIIII [ e — _
! | | 1
| ! | i
1 ! 1 !
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! ! !
} ! {

THESE ANALYSES, OFINIONS OR INTERFRETATIONS ARE RASEDN ON OBSERVATIONS AND MATERIALS SUFFLIEDN RY THE CLIENT TO WHOM; AND FOR WHOSE EXCLUSIVE AND CONFIDENTIAL USE; THIS REFORT IS

NADE. THE IHTERPRETATIONS OR OFINIONS EXPRESSED REPRESEMT THE BEST JUDSHEHT OF CGRE LARGRATORIES - CANADA LTD. (ALL ERRORS AND OMISSIONS EXCEPTED)S BRUT CORE LABORATORIES -

CAHADA LTD. AND ITS OFFICERS AND EMPLOYEES: ASSUME NO RESFONSITY AND MAKE NO MWARRANTY OR REFRESENTATIONS, AS TO THE PRODUCTIVITY, PROPER OFERATIONS: OR PROFITABLERESS OF AMY OIL,
GAS OR OTHER WINERAL WELL OR SANG IN CONRECTION WITH WHICH SUCH REPORT IS USED GR RELIED UPOM.
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COMFANY
FIELD

STATISTICAL DATA FOR FOROSITY AND FERMEAEILITY HISTOGRAM

ETRO-CAMATLS EXPILORATION THC. WEL L

P F
! TWEEDN LAKE

{ MAX Tl )
HEL TUH )

MIt.
FRA&CTION

ATR FERMEARILITY
FOROSITY

Ty

(FERMEARILITY UMCORRECTED FOR

FREOVINCE

RAMNGE
RAaNGE

SLIFFAGE)

FCT ET AL
doWL T

UsSFED
USEN

LEMGTH
FRECLUTDET

DEFTH L THITS 2121700 - 1224.00  INTERYAL
METRES AMALYZED TH ZOME ¢ 291 LYITHOLAOGY
Data SUNKARY
FOROSITY FERMEARILITY AVERAGES
AVERGLRE ARITHMETIC  HARMONIC GEOMETRIC
0.09% 0.31 021 29

TWEET I

0.000 T0
H.000 TO 44

re me

HOME

THESE ANALYSES) OPINIONS OR INTERPRETATIONS ARE BASED ON OBSERVATIONS AND MATERIALS SUPPLIED RY THE CLIENT TO WHOM: AMD FOR WHOSE EYCLUSIVE AND CONFIDERTIAL USES THIS REPORT IS
NAGE. THE THTERPRETATIONS OR OPINIOMS EXPRESSED REPRESENT THE BEST JUDGHENT OF CORE LABORATORIES - CANADA LTD.(ALL ERRORS AND OMISSIONS EXCEPTED); RUT CORE LARGRATORIES -
CANADA LTD. AND IT5 OFFICERS ANR EMPLOYEESs ASSUHE NO RESFOMSIBILITY ANR NAKE ND WARRANTY OK REFRFSENTATIONSs AS TO THE PRODUCTIVITY, PROPER OPERATIONS, OR PROFITERLENESS OF AMY

OILy GAS OR OTHER WINERAL WELL OR SAND IN CONMECTION WITH WHICH SUCH REPORT IS USED OR RELIED UPON,



STATISTICAL DATA FOR FOROSITY aAND FPFERMEARILITY HISTOGRAM FAGE 2
FILE 7004-8%-209C

COMFARY D FETRO-CAMATN FXFLORATION IHC. Witk v FPOEET AL TWEFRTD LS M-A47
FIFLD  TWEED LAKE FROVINCF: H(W . T.

GROVFIHNG BY FOROSITY RAMGES

FOROSITY METRES TH AVERARE HVERAGE FERK. FREBUENCY CHMULATTVF
"ANGE RAHGE FORODSTITY (GEOM.) CARTTIHD (FERCEMTY  FREQUENCY (X0
0:.040 ~-0.050 0.5 0003 0. 08" 0.390 1.7 1.7
0.060 -0.080 0.2 0.046% 0.170 0,176 S8 17.5
0.080 ~0.100 1.2 0.088 0.38a8 0. 451 40,5 Es I
0.,100 ~0.120 D.8 Qo130 0.208 0.210 2h 1 84,2
0,120 -0.1490 0.2 0.13% 0.370Q Q.370 T ?2.1
0.14D -0.140 0.2 0.14% D220 0.240 s 160 .4
TATAL HUHRBER OF METEES - 271

THESE ANALYSES, OFINIONS OF INTERPRETATIONS ARE BASED ON ORSERVATIOMS AND KATERIALS SUFFLIED RY THE CLIENT TO WHON: ARD FOR WHOSE EXCLUSIVE AND CONFIREWTIAL USEF THIS REFORT IS
HABE, THE INTERFRETATIONS G OPTNIGHS FXPRESSED REPRESEHT THE BEST JUDGHEHT OF CGRE LABGRATORIES - CANADA LTD,(ALL ERRORS AND ONMISSIONS FXCEPTED) BUT CORE LABORATORIES -
CARADA LTD. AND ITS OFFICERS ANR EMFLOYEES, ASSUKE NG RESPONSIBILITY AND MAKE NO WARKANTY OF REFRTSENTATIONS: AS T0 THE PRODUCTIVITY, FHOFER OFERATIONS: DR FROFITARLENESS OF ANY

Oliy GAS OF OTHER MIMERAL WELL OR SAND IN CONMECTION WITH WHICH SUCH REFORT 13 USED OR RELIER UFOM.



STATISTICAL DATA FOR FOROSITY AND FERMEAEBILITY HISTOGRAM FAGE 3
FILE 7004-85-209C

COMFAMYs FETRO-CANAIY EXPLORATION INC. WL PRFCT BT AL TWERT LLAKE M-47
FIFLD ¢ TWEED LAKE FROVIMCED M W.T.
GROUFPIMNG BY FERMEAUWILITY RAMGES
FERMEABILITY HETRES IR AVERAGE FERM. fVF RGOE FEEQUENCY CUMULGTIVE
FAaMNGE FANGE CHEDH.) (ARTTH) FORODRTTY (FERCEMT)Y  FREQUENHCY ()
0.03% - 0.078 3.1 0.070 0.070 O.057 3.8 3.8
2,078 - 0,104 0.2 01006 0.100 0004 7 13.7
3.106 - 0312 1.7 9.221 D228 0,104 991 70.8
DL31E - 0,420 0.5 0.5 0.308 D.118 i8.6 89 .3
9.6205 - 1.2590 0.3 D.91%8 D.910 3.084 10.7 19G.0
TOTAL NUMEBER OF METRES - 291

THESE ANALYSES: OPINIONS OR INTERFRETATIONS ARE BASED ON ORSERVATIONS AN MATERIALS SUPPLIED RY THE CLIENT TC WHOM: ~MD FOR WHOSE EXCLUSIVE AND COMFIDERTIAL USE; THIS REPORT IS
MAGE. THE INTERPRETATIONS OR OFINICHS EXPRESSER REPRESENT THE BEST JUDGHEMT OF CGRE LABORATORIES - CANADA LTD.(ALL ERRORS AND OMISSIONS EXCEPTED)S BUT CORE LABORATORIES -
CANADW LTD. AND ITS OFFICERS AKD ENFLOYEES, ASSUME HO RESPORSIBILITY AND MAKE NO WARRANTY OR RFFRESENTATIONS, AS T0 THE PRODUCTIVITY. FROPER OPERATIONS: DR PROFITARLENESS OF £NY
OIL» GAS OR OTHER MINERAL WELL OF SAND IN COWNECTIGN MITH WHICH SUCH REFORT I5 USED OR RELIED UPON,



STATISTICAL DnIiATA FOR FOROSITY AND FERMEAERILITY HISTOGRAM FAGE 4
FILE 7004-853-209C

COMPANT S FETRO-CAMAIES FXPLGRATION IHNC. Wil ¢ POT BT AL THEED LAKE H-A7
FIFLT O TWEEN LaKE FEOVINCE: MW T.
FORODSITY-HMETRES OF ORAGE CAFACITY LOST FOR SELECTED FORQSITY CUT QFF
FOROSITY HETRES CHFACITY METRES CLealITY AR TTH
CLUT QarFf LOST LAOST (3 REMAIMIMNG  EEMAINTHG (%) MEAH MEDTIAN
0.0090 0.0 0.0 2.9 10G.0 Q.0%% 0.0%6
0.620 GO 0.0 2.9 10,0 0.0%9 D.0%&
0.040 0.0 .0 2.9 100.4 0.0%% Q.0%4
0.0860 0.3 R 26 F3.7 0,100 04099
0.084% 0.9 1041 2.3 T 0.107 g.101
0.100 1.7 A& D e 32.5 0.128
9.120 2D 74,7 G.3 2341 0.1394 0140
Q.144 2.7 ®.1 £ 2 11.% 0.14%
0.140 2.5 100,90 0.0 0.1 0,000
TATAL STORGGE CAFACTITY TN FOROSITY-MFTRES = D.287

THESE ANALYSES, OFINIONS OR INTERFRETATIONS ARE BASED GN OBSERVATIONS AND MATERIALS SUFFLIED RY THE CLIENT TO WHOMi AND FOR WHOSE EXCLUSIVE AND CORFILENTIAL USE; THIS REFORT IS
NADE, THE THTERFRETATIONS OR OFTWIOHS EXFRESSED REPRESENT THE BEST JUDGHENT OF CORE LABORATORTES - CANADA LTD.(ALL ERRORS AND OMISSIONS EXCEPTED): BUT CORE LARORATORIES -
CARADA LTD. AND ITS OFFICERS AND EMFLOYEES, ASSUME NO RESPONSIBILITY &MR NAKE NO WARRANTY OR REPRESENTATIONS, AS TO THE PRODUCTIVITY, FROPER OPERATIONS, OR PROFITAELENESS OF ANY
DIL, GAS OF OTHER MINERAL WELL OR SAND IN COMMECTION WITH WHICH SUCH REFORT IS USED OF RELIED UFDN,



STATISTICAL DATA FOR FOROSITY AND FERMEAEILITY HISTOGRAM FAGE 9
FILE 7004-B5-209C

FCT ET aL TWEED {LARE M-47
Mol T,

COMFANY D FETRO-CAMATIY EXFLORATION THC. Wt
FIELD ¢ TWEED LAKE FROVINEE

tE we

HILLIGARCY-HETRES OF FLOW CARPACITY LORY FOR SELECTEG PERMEARILITY CUT OFF

FERMEABRTLITY HWETREES CHPACTTY METRES CEFHECTTY GEOM
cur OFF LasT LOST (%) REMAIMING REMATHIHG (X)) MEAN MEDTaAN

0.005% 0.0 0.0 247 10G.0 025 0.24
Q.010 0.0 0.0 2.5 100.0 0.0 0.24
0,020 0.0 Q.0 2.7 160.0 Q.29 0.2
0.03% 0.0 0.0 2.9 100.0 0.20 0.24
0.078 0.1 Q0.9 2+8 79.1 Q.27 v 25
0.104 0.3 34 244 Do b 0.2%
0.312 2.1 16.8 0.7 u3.2 .30
D.620 2.4 &3 0.3 31.7 0.%1
1.250 2.9 100.0 0.0 0.0 1.00

TOTEL FLOW CAPACTITY IM MILLIDGROY-METRES(ARTTHMETIO) = 0.%0

THESE ANALYSES: DRINIONS OR INTERPRETATIONS ARE BASED ON ORSERVATIONS AND MATERTALS SUPPLIED BY THE CLIENT T0 WHOH; ANR FOR WHOSE EXCLUSIVE ANR CONFIDENTIAL USES THIS REFORT 15
MADE, THE INTERFRETATIONS OR OPINIONS EXPRESSED REPRESEWT THE BEST JUDGHENT OF CORE LABORATORIES - CANADA LTD.(ALL ERRORS AND ONISSTONS EXCEPTED) BUT CORE LABORATORIES -
CANADA LTD. AND ITS OFFICERS AND EMPLOYEES, ASSUKE NO RESPONSIRILITY AND MAKE NG WARRANTY OR REFRESENTATIONSs AS TO THE FRODUCTIVITY, PROPER OPERATIONS, OR PROFITABLENESS OF fHY

0ILy GAS DR OTHER MINERAL WELL DR SAND IN CONNECTION WITH WHICH SUCH REPORY IS USER O RELIER UFON.
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/ J PETRO-CANADA EXPLORATION INC.
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1217. 89-1224. 25 FILE 7004-05-229C
Kmax ve Halium Perselsy
a. a1
2. 228 2. 842 P. 2ao 2. 122 8. 164 2. 208 g. 2408

RANGE

EQUATION OF REDUCED LINE RELATING PERMEABILITY (K) TO POROSITY
LOG (K) = (SLOPE)(POROSITY) - LOG OF INTERCEPT
K= ANTILOG (SLOPE)POROQSITY) ~LOG OF INTERCEPT

SYMBOL EQUATION OF THE LINE

X PERM=ANTILOG < 2. 1373 <POROSITY> -1. 8548

700418

1977 « CORE LABORATORIES INC # ALL RIGHTS AESERVED




MAGE, THE INTERPRETATIONS OR OFTMIGAS EXPRESSEQ REFRESEMT THE BESY JURGREHT OF CORE LARDRATORIES -

FERMEAEBEYTL X TY 'S FOFROSEITY FAGE 1
FILED 700185
Con@any o FETRO-CHMAT EXPLORATION IHC. WELL ¢ FCT ET Al TWREED LAKRE M-a7
FIELD ¢ TWEED LAKFE FREOVINCE: R.W. 7.
FORMATTOM: MOUNT CLARE
AIR PERMEABILITY § Mbh - HAZIMUM OUMCORERECTED FOR SLIFFAGE )
FOROSTTY v FRACTION ( HELTUH }
DEFTH METERS KEMNGE & FERMEARILITY FOROSBTTY FORODSITY FERMEGRILITY AVERAGES
THTERVAL AMALY 2R SYHROL MT AT AR THUN M. AVERAGE ARTTHMETIC  HAaRMOMIT GEOMETRIC
1217.60 - 1224.05 2.71 1 (X 0.560 10.G 0:000 0,450 0.,0%% 0.31 0,21 G.2%
EQUATION OF REEDUZED LITHE RFLATIHNG PERMESRILITY O TO PORASTTY |
LOGAE)Y = {8LOPEY(FAROBTTIYY & LOG OF IHTFEROFEDT
" = ANTILOGOOSLORE Y (FOROSITY Y + LOG F IHRTERCEFT)
AMGE EQUATTION OGF THE LINE
1 FERM = AMTILOGL D.10734FPAROZTITYY + ~1+H540)
THESE AMALYSESs OPINIONS OR INTERFRETATIONS ARE BASED ON ORSERVATIONS AN MATERIALS SUFFLIED BY THE CLIENT TO WHOM; AND FOR WHOSE EXCLUSIVE AMD CONFILENTIAL USE} THIS REFORT IS

CANADA LTD.(ALL ERRORS AND ONISSIOHS EXCEPTEDYS RUT CORE LARORATORIES -

CANADA LTD. ANR ITS OFFICERS AND EMFLOYEES, ASSUHE NO RESFONSIRILITY AND MAKE NO WARRANTY OR REPRESENTATIONS; AS TO THE PRODUCTIVITY, FROPER OPERATIONS, OR FROFITABLENESS OF ANY

OILs GAS OR OTHER MINERAL WELL OR SA&NE IM COMMECTION WITH WHICH SUCH REFORT IS USEU OR RELIED UFON.



CORE LABORATORIES — CANADA, LTD. ' i . \Jm Petroleum Reservoir Engineering

COMPANY PETRO-CANADA EXPLORATION INC.

FiLE NO. 7004-85-209C

WELL PCI FT Al TWEED LAKF N-47 DATE
FIELD TWEED LAKE FORMATION __MOUNT Cl ARK ELEV.
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SMPANY PETRO-CANADA EXPLORATION INC. FILE NO. 7004-85-209
ELL PCI ET AL TWEED LAKE N-47 DATE
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30vINGE __N.W.T. : DRLG. FLD. ___WATER BASE MUD CcORES ___|

JCATION__65°66'47" N AT, 125°54'09" W | QONG.
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Thase analyses, opinigns or interpretations aré based On obsirvations 4nd material supplisd by the cllent to
wharn, and 1or whote exciustws and confidential use, this rapart i3 made, The interpretations or opintons ax-
pressed reprasdnt the Bt wudgmant of Core Laboratoris-Canads, Lid., (ail errar ar ornissiont excagted); but
Care Laboratories-Canada, Ltd., and its officers and smployess. 3tsumd no reIponsibilily &Na mMake no warranty
ar represantationt as 1o the productivity, Sroper oparation, or profitapisness of any oil, gas or ather mineral well
or 3and 1IN CORNSCIGN wilh wiich such report is used or relled upon,
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CALGARY COPY

PCI ET AL TWEED LAKE M=-47
400/ 66.564 / 125.540 /00
DST#01
to
TIGHT HOLE

1212.00m

1227.00m

TEST DATE: 85/02/08

(:c%gk}~

)Unla

DEPTH: 1214.00m

PRESSURE
kPa(a)

el

e

— l)Injitial Hydro :
' 2)1st Flow Start:
3)1st Flow End :
4)END 1lst Shutin:

5)2nd Flow Start:
6)2nd Flow End :
7}END 2nd Shutin:
14)Final Hydro. :

15186.
2327.
1999.

12807.
2689,
5619.

12824.

15117.

TEST TIMES (MIN)

: 1stFLOW : 2.

2 \ SHUTIN: 21.

( : \ 2ndFLOW : 18.

¢ i 1\1 SHUTIN: 118.
20 & -

RECOVERY DATA

THIS TEST WAS RUN UNDER CLOSED CHAMBER CONDITIONS.

TOTAL FLUID RECOVERY

CONSISTED OF 65.00 M OF SLIGHTLY GAS CUT MUD.

Test results indlcate a mechanically successful test,

Bottom hole pressures

and the shape of the shut-in curves suggest RELATIVELY HIGH PERMEABILITY
within the interval tested.
The initial shut-in stabilized in 30 wminutes at 12 807.00 kPa and the final

shut-in stabilized in 58 minutes at 12 824.00 kPa, therefore no extrapolations

were performed.

No pipe tally data available.
A Closed Chamber report is included.
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LYNES UNITED SERVICES LTD p-1
DST#01 REPORT

Well name : PCI ET AL TWEED LAKE M-47 K.B.Elevation : 435,22m
ILocation : 400/ 66.564 / 125.540 /00 Grd.Elevation : 429.10m
Interval : 1212.00m to 1227.00m TD € test Date: 1227.00m
Test Date : 85/02/08 Ticket Number : 66110
Test Type ¢ DUAL CONVENTIONAL BOTTOM HOLE Unit Number :

Formation : TIGHT HOLE

Started in hole at : 1830 hrs

Tool opened at : 2200 hrs
Reverse circulated?: NO

Contractor & Rig No: ATCO #76
Lynes#l : 1 of 1 on the same trip.

Operator: PETRO-CANADA INC,

ROOM 937 WEST Company Rep : HOPE Y
150 - 6TH AVE. S.W. Testers : BABYAK R
CALGARY ALBERTA
T2P3E3 5 REPORTS(S) TO: PAUL BAZINET
Company:
BLOW DESCRIPTION
Closed Chamber test run with Lynes United Services.
TOTAL LIQUID RECOVERY : 65.00m For DST# 1 through DST# 1

--------------------- 3 Fluid Samples
Sent to: CORE LABS
Sample Salinity :120000.0g/m3
Btm. Hole Sampler #: 221
Sent to: CORE LABS

65.00m SLIGHTLY GAS CUT MUD.

—— N i A T A S A R S A S . S S A Gk S e AR SEN W M . TR G P N S S A VES S Sy S S S T S S Ay D S S A D S S S Y e S —

- ———— - ——— - ——

Bomb#: 7255
Sent to: CORE LABS

No Gas Measurements



DST#01

PCI ET AL TWEED LAKE M-47

1212.00m te 1227.00m
*TOOL SEQUENCE* ***RECORDER SUMMARY#***
sSUB LENGTH
(m ) 1) NUMBER 001749 ELECTRONIC GAUGE.
TYPE : DMRB PRESSURES AND
LOCATION: OUTSIDE TEMPERATURE.
RANGE: 68900.00kPa(a)
DEPTH : 1214.00m
2) NUMBER : 008887 ABOVE HYDRAULIC
TYPE : K-3 TOOL RECORDER.
LOCATION: INSIDE
RANGE: 20000, 00kPa
DEPTH : 1203.00m
3) NUMBER : 013480
TYPE : K-3
LOCATION: QUTSIDE
RANGE: 20000.00kPa
DEPTH : 1214.00m
4) NUMBER : 014103 ABOVE INTERVAL
TYPE ¢ K-3 RECORDER.
LOCATION: INSIDE
RANGE: 20000.00kPa
DEPTH 1205.00m
5) NUMBER : 017737
TYPE : K-3
LOCATION: OUTSIDE
RANGE: 21000.00kPa
------ DEPTH ¢ 1214.00m
*kkkkk** TOOL TOTAL
DRILL COLLARS
ID= 72.0mm: 917.05
ID= :
DRILL PIPE
OD=114.3mm:
OD= :
COLLAR-PIPE TOTAL 917.05
STICK UP ABOVE TABLE :
TOOL ABOVE INTERVAL :
TOTAL INTERVAL :
BOTTOM CHOKE SIZE: 12.70 mm
MUD AND HOLE DATA
Calipered Hole Size @ Test Depth: Water Loss : 1l4.0cc/s
Hole Condition at Test Time : Filter Cake: 1.5 mn
Hole Conditioned Prior to Test? : YES
Mud Weight : 1275.0 kg/m3 Main Hole Size: 216.00mm
Mud Type : SALT GEL
Viscosity : 41l.0s/1 Tenperature @1214.00m = 11.,6C



DST#01
PCI ET AL TWEED LAKE M-47
1212.00 m to 1227.00 m

Location: 400/ 66.564 / 125.540 /00 Recorder Number: 001749
Test Type: DUAL CONVENTIONAL BOTTOM HOLE Recorder Depth: 1214.00 m
Formation: TIGHT HOLE Subsea Depth: -778.78 m

TIME-PRESSURE LISTING

CHART TIME DELTA P PRESSURE (T+dt) /dt PRESSURE
LABEL  COMMENTS MIN. kPa kPa(a) ABSCISSA SQUARED
kPa(a) "2/10"6

1 INITIAL HYDROSTATIC 15186
2 START OF 1lst FLOW 0.0 2327
1. 2086
3 END OF 1lst FLOW 2. 1999
1st SHUTIN PERIOD 0.0 1999

2. 6291 8291 2.0000 68.7397

4. 9739 11738 1.5000 137.7877

7. 10532 12531 1.2857 157.0310

9. 10635 12635 1.2222 159.6331

11. 10687 12686 1.1818 160.9423

14. 10721 12721 1.1429 161.8188

16. 10739 12738 1.1250 162.2567

18. 10756 12755 1.1111 162.6977

20. 10773 12773 1.1000 163.1368

23. 10773 12773 1.0870 163.1368

25. 10790 12790 1.0800 163.5764

27. 10790 12790 1.0741 163.5764

30. 10808 12807 1.0667 164.0193

32. 10808 12807 1.0625 164.0193

34. 10808 12807 1.0588 164.0193

36. 10808 12807 1.0556 164.0193

39. 10808 12807 1.0513 164.0193

41. 10808 12807 1.0488 164.0193

43. 10808 12807 1.0465 164.0193

46, 10808 12807 1.0435 164.0193

48. 10808 12807 1.0417 164.0193

50. 10808 12807 1.0400 164.0193

52. 10808 12807 1.0385 164.0193

55. 10808 12807 1.0364 164.0193

57. 10808 12807 1.0351 164.0193

59, 10808 12807 1.0339 164.0193

62. 10808 12807 1.0323 164.0193

* VALUES USED FOR EXTRAPOLATIONS



DST#01 p.3a
PCI ET AL TWEED LAKE M-47
1212.00 m to 1227.00 m

Location: 400/ 66.564 / 125.540 /00 Recorder Number: 001749
Test Type: DUAL CONVENTIONAL BOTTOM HOLE Recorder Depth: 1214.00 m
Formation: TIGHT HOLE Subsea Depth: -778.78 m

TIME-PRESSURE LISTING

———— Y o —— T A —— -

CHART TIME DELTA P PRESSURE (T+dt) /dt PRESSURE
LABEL  COMMENTS MIN. kPa kPa(a) ABSCISSA SQUARED
kPa(a) " 2/10"6
64. 10808 12807 1.0313 164.0193
66. 10808 12807 1.0303 164.0193
68. 10808 12807 1.0294 164.0193
71. 10808 12807 1.0282 164.0193
73. 10808 12807 1.0274 164.0193
75. 10808 12807 1.0267 164.0193
78. 10808 12807 1.0256 164.0193
80. 10808 12807 1.0250 164.0193
82. 10808 12807 1.0244 164.0193
84. 10808 12807 1.0238 164.0193
87. 10808 12807 1.0230 164.0193
89. 10808 12807 1.0225 164.0193
4 END OF lst SHUTIN 91. 10808 12807 1.0220 164.0193
5 START OF 2nd FLOW 0.0 2689
2. 2758
3. 2982
4. 3172
5. 3378
6. 3585
7. 3775
8. 3947
10. 4326
11. 4516
12. 4706
13. 4861
14. 5016
15. 5171
16. 5326
6 END OF 2nd FLOW 18. 5619
2nd SHUTIN PERIOD 0.0 5619
3. 5602 11221 7.6667 125.9153
6. 6843 12462 4.3333 155.3064

* VALUES USED FOR EXTRAPOLATIONS

e e o g i . -



DST#01
PCI ET AL TWEED LAKE M-47
1212.00 m to 1227.00 m

Location: 400/ 66.564 / 125.540 /00 Recorder Number: 001749
Test Type: DUAL CONVENTIONAL BOTTCM HOLE Recorder Depth: 1214.00 m
Formation: TIGHT HOLE Subsea Depth: =-778.78 m

TIME-PRESSURE LISTING

A —— o b o S d—

CHART TIME DELTA P PRESSURE (T+dt) /dt PRESSURE
LABEL COMMENTS MIN. kPa kPa(a) ABSCISSA SQUARED
kPa(a) 2/10"6
10, 7050 12669 3.0000 160.50861
13. 7119 12738 2.5385% 162.2567
17. 7153 12773 2.1765 163.1368
20. 7153 12773 2.0000 163.1368
24. 7188 12807 1.8333 164.0193
27. 7188 12807 1.7407 164.0193
30. 7188 12807 l.6667 164.0193
34, 7188 12807 1.5882 164.0193
37. 7188 12807 1.5405 164.0193
4]. 7188 12807 1.4878 164 .0193
44, 7188 12807 1.4545 164.0193
48. 7205 12824 1.4167 164.4601
51. 7188 12807 1.3922 164.0193
54, 7188 12807 1.3704 164.0193
58. 7205 12824 1.3448 164.4601
61. 7205 12824 1.3279 164.4601
65h. 7205 12824 1.3077 164.4601
68, 7205 12824 1.2941 164 .4601
72. 7205 12824 1.2778 164.4601
75. 7205 12824 1.2667 164.4601
78. 7205 12824 1.2564 164.4601
82. 7205 12824 1.2439 164.4601
85, 7205 12824 1.2353 164.4601
89. 7205 12824 l1.2247 164.4601
92. 7205 12824 1.2174 164.4601
96, 7205 12824 1.2083 164.4601
99. 7205 12824 1.2020 164.4601
102. 7205 12824 1.1961 164.4601
106. 7205 12824 1.1887 164.4601
109. 7205 12824 1.1835 164.4601
113, 7205 12824 1.1770 164.4601
116, 7205 12824 1.1724 164.4601
7 END OF 2nd SHUTIN 118. 7208 12824 1.1695 164.4601
14 FINAL HYDROSTATIC 15117

* VALUES USED FOR EXTRAPOLATIONS
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DST#01

PCI ET AL TWEED LAKE M-47
1212.00m to 1227.00m
PRESSURE RECORDER NUMBER : 001749
DEPTH : 1214.00m LOCATION : OUTSIDE
TYPE : DMRB CAPACITY : 68900,00kPa(a)
#%%%*% TEMPERATURE AT RECORDER DEPTH = 11.6 C

PRESSURE
kPa(a)

1)Initial Hydro :15186.
2)}1st Flow Start: 2327.
3)1st Flow BEnd : 1999,
4)END 1st Shutin:12807.
5}2nd Flow Start: 2689,
6)2nd Flow End : 5619.
7)END 2nd Shutin:12824.
14)FPinal Hydro. 1:15117.

ELECTRCONIC GAUGE.
PRESSURES AND
TEMPERATURE.

TEST TIMES (MIN)
lst FLOW :
SHUTIN:

2nd FLOW :
SHUTIN:

2.
91.
18.

118.

PRESSURE RECORDER NUMBER : 008887
DEPTH : 1203.00m LOCATION
TYPE : K-3 CAPACITY

INSIDE
20000.00 kPa

/*”'sw've_ Hyﬁl‘rnl.u{l‘r_; TOO)

PRESSURE
kPa

1)Initial Hydro :

2)1lst Flow Start:

3)1st Flow End :

4)END 1lst Shutin:

5)2nd Flow Start:

6)2nd Flow End :

7)END 2nd Shutin:

14)Final Hydro. :

26,
1570.

1766.
5949.
905,

ABOVE HYDRAULIC
TOOL RECORDER.



DST#01
PCI ET AL TWEED LAKE M-47
1212.00m to 1227.00m

PRESSURE RECORDER NUMBER : 013480
DEPTH : 1214.00m LOCATION : OUTSIDE
: K-3 CAPACITY : 20000.00 kPa PRESSURE
, kPa
1)Initial Hydrc :15179.
2)1lst Flow Start: 1987.
3)1st Flow End : 1921.
4)END lst Shutin:12723.
5)2nd Flow Start: 2384.
6)2nd Flow End : 5421.
7)END 2nd Shutin:12723.
- o I — | 14)Final Hydro. :15130.

! . | TEST TIMES (MIN)
i | , L 1 1st FLOW : 2.
. VR ‘; SHUTIN: 91.
.t - . el 2nd FLOW :  18.
S SHUTIN: 118.

PRESSURE RECORDER NUMBER : 014103

DEPTH :
TYPE : K-3 CAPACITY

1205.00m LOCATION : INSIDE
¢ 20000.00 kPa
PRESSURE
kPa
1)Initial Hydro :15000.
2)1lst Flow Start: 1875..
3)1ist Flow End : 1875.
4)}END 1st Shutin:l2695.
5)2nd Flow Start: 2401.
6)2nd Flow End : 5429.
T ——— -~ T 7)END 2nd Shutin:12614.
- : 14)Final Hydro. :14853.

ABOVE INTERVAL
RECORDER.




DST#01
PCI ET AL TWEED LAKE M-47
1212.00m to 1227.00m

PRESSURE RECORDER NUMBER : 017737

S — D S e i T G S w——

1214.00m LOCATION : OUTSIDE
K-3 CAPACITY : 21000.00 kPa

—

S o E

—— T —— S T i i —— T T e sl — S S S — S P S D A wl — . T ——

PRESSURE

kPa
l)Initial Hydro :15230.
2)1st Flow Start: 2075.
3)1st Flow End : 2041.
4)END 1st Shutin:12752.
5)2nd Flow Start: 2518.
6)2nd Flow End : 5325.
7)END 2nd Shutin:12752.
l14)Final Hydro. :15115.

TEST TIMES (MIN)
l1st FLOW 2,
SHUTIN: 9l.
2nd FIOW : 18.
SHUTIN: 118.



LYNES UNTTED SERVICES
1144 29th AVE. N.E., CALGARY
ALBERTA, T2E 7P1

CLOSED CHAMBER DST REPORT

Well name: PCI ET AL TWEED LAKE M-47
Location: B6.564 - 125.540

OST No. : 1

Interval: 1212-1227 m

Date: 835/02/08



LYNES UNITED SERVICES, CALBARY, ALBERTA
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LYNES UNITED SERVICES, CALBARY, ALBERTA

1.

Company:
Well name: PCI
Well no:
DST #: 1
Interval:
Formation:
Type of test:
Primary objective
Cushion:

Gas cushion:
Chamber volume:

DSR #: 124

Above shut—-in recorder #:

Surface probe #:

Bottom hole choke
Est.

Gas spec. gravity:

Estimated gas—water

Gas:

Gas saturated water:

Gas free water:

PETRO-CANADA INC.

b6.564 — 125.340

12121227 m

form pressure:

GENERAL INFORMATION

Date:
ET AL TWEED LAKE M-47 Tester:

CC Tester:
Ticket #:

Hole size:

TIGHT HOLE

CONV BTM HOLE

of closed chamhber:

C.000 m Volumes:
0.000 kPa Volume:
8.239 m™3 Sump volumes:

RECORDER DATA

DMR #: 1749 Depths
8887 Depth:
1528

CONSTANTS AND FORMATION PARAMETERS

sizeld?: 12.7 mm No. runs 1

12800 kPa Est.

b (z): - 732

ratic(R): 1.3

PRETEST CALCULATION RESULTS

form temp:

Surface pressure:

85/02/08
BABYAK R
MACRUARRIE D
46110

214 mm

0.000 m"3
0.000 Sm™3

=395 W3

1214 m

1203 m

Coeff (FP): 17.5

284.75 deg K

101.3514 kPa

Max rate Max dp/dt Conversion
m"3/d kPa/min m*3/d/kPa/min
34d442.4&3 2870.388 118.603
1292.826 18.835 68. 638
7.935 108.4617

861.884




LYNES UNITED SERVICES, CALGARY, ALBERTA

2.1 Teat Report Summary

A drill stem test was conducted on

FCI ET AL TWEED LAKE M-47

46364 - 125540 under closed chamber conditions according
to LYNES STANDARD CILOSED CHAMBER TESTING PROCEDURE.

The surface pressure was monitored throughout the
entire test. All measured data is presented both graph-

ically and in tabular form in segments 3 and 4 of this
report along with the calculated rates.

2.2 Results determined from the test data

1L PREFLOW

Flow time = 5 minutes
Surface pressure - start = 101.514 kPa

Surface pressure - end 45,027
Indicated fluid = gas

Initial gas rate = 45 m3/d
Maximum gas rate = 344671 m3/d

Last gas rate = 29834 m3/d
Average gas rate = 21101 m3/d

Average gas rate 28892 m3/d *=

The clesed chamber and DST preflow times de not agree.
Firstly, the DMR was sensing a temperature when the tool
was opened which resulted in it missing the first preflow
presssure. Secondly, the closed chamber surface pressures
indicate that the tocl was slow in fully opening. The
average gas rate with the #* was calculated by ignoring
the first 6 calculated gas rates.

2) INITIAL SHUT-IN
Shut—-in time = 91 minutes

The surface pressure during the initial shut-in was
essentially stable indicating virtually pure gas flow.

3 FINAL FLDW

Flow time = 19 minutes
Surface pressure - start = 996.944 kPa
Surface pressure — end = 4602.230 kPa

Initial gas rate = 29591 «3/d
Maximum gas rate = 109878 m3/d




LYNES UNITED SERVICES, CALBARY, ALBERTA 2-2

17166 m3/d
23733 m3/d

Last gas rate
Average gas rate

nn

As with the preflow, the DMR was sensing a temperature
when the tool was opened for the final flow. This
caused the difference in times between the DST and the
closed chamber results.

The gas rate calculations show two large gas rates at
0.75 minutes and at 4 minutes. These values may not be
accurate due to a problem with the time print ocut of the
DSR. However, this does not affect the validity of the
remainder of the results.

4) FINAL SHUT-IN

Shut—in time = 118 aminutes
The surface pressure was mohitored for 133 minutes.

The surface pressure was decreasing slightly for most
of the shut—-in. This could indicate a small leak in the
surface equipment.

The surface pressure was vented 100 minutes intoc the
shut—in.

2.3 Commants on the temt

With the execption of a miner timing problem for the DSR,
the closed chamber results indicate a successful test.

The reperted fluid recovery was &5 meters of sightly gas
cut mud. This amount appears to be the sump volume.

2.4 Conclusion

The closed chamber and DST results indicate a zone of
relatively high permeability within the interval tested.
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LYNES UNITED SERVICES PCI ET AL TWEED LAKE M-47 Fig. 3-3
66. 564 - 125. 540
DST #1
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LYNES UNITED SERVICES

Pressure [kPaal

68400

PCI ET AL TWEED LAKE M-47

66. 564 ~ 125.540

ST #1

Fig. 3-4

Second flow

Time fminl

Q gos m"3/d] —-—--



Pressure [kPaal

LYNES UNITED SERVICES PCI ET AL TWEED LAKE M-47 Fig. 3-5
66. 564 - 125. 540
DST #1

Final shut-in ]
]
1
]

20 40 80 100 120 140 180 180 220

8400

2400

1800

Time [minl

240



LYNES UNITED SERVICES, CALGARY, ALBERTA

4. DATA LISTINGS

First flow

Elapsed time

min

25
. S0

7
1.0

1.25
1.50
1.758
2.00

=y mer
o i vd

2.50
.:_n7‘.J
Z.00
.28

(surface valve closed,

Fress
kPaA

101.603
102,600
104,544
107.847
115.003
136,577
"03.?79
75,278
~8.6?“

TR et
-.,)Bw_l- Ty

440,020
434, 07
551.652
G04.542
&57. 648
T22.096
769.141
B8IZ.979
88%5.394
245. 027

dp/dt
kPa/min

« 286
Z.9B8
7.856
13,132

2B. 624
BH. 2964
26%9. 608
277196
221. 865348
218.920
226,392
217.148
229,380
211.3560
212.424
287.792
188.1380

2395. 332

209 . 640

sy g =y
Py w RS B

g
m3/d

44 527
498,808
82, &07

1642.514
I5R0, 210
10793, 663
BI721.818
74576.?u4
27724,1135
27EB1.904
28316.481
27160.267
28690, 212
264461 .35
26569, 402
TRR24E .05
2IHT7.0T0
Z1938.717
26223, 689
29854.918

downhole valve open)




LYNES UNITED SERVICES, CALBARY, ALBERTA

First shut-in (surtace valve closed,

Elapsed time

min

1.00
2,00
Sa00
4,00
S. 00
&. QO
7 .00
2. 00
?.00
10,00
11,00
12,00
3.00
14, Q0
135,00
14.00
17.00
18,00
19.00
20,00
21.00
22,00
23.00
24,00
25.00
L2é . 00
27 .00
28. 00
29.00
E0. 00
Il.00
Z2.00
IELOQ
T4L 00
25,00
26,00
37 .00
IB. 00
29.00
40,00
41.00
42, 00
435,00
44,00
45,00
G4é&, G0
47,00
48,00

Press
kPaA

F81.330
82,399
788.479
994,788
?99.713
299.50%
9. 450
?99. 444
o9, 444
FPQ.EE1
99%.3%98
997, 465
F9.345
F99. 365
F99.3512
R99.2465
PH%.118
999, 186
999. 1352
F97. 060
7. 007
F98.987
798,987
7?98. 8%
978.814
Y578.814
778.808
758.781
F78.754
798,723
798.6%91
298. 660
F98. 629
998.5%8
?98. 366
H98.539
778.3504
98.47%
738, 441
F98.404
F98.367
98,3751
98,294
9e98. 237
298.22
998.183
998,147
998.110

dp/dt
kPa/min

E26.302
1.086%
4.080
8.30%
2.927
- 212
- 073

L0148
1, OO0
- 11Z

. 067

&7

L 120

D20

LS3E

- 047

-. 147
068

-. 054

- 372

- 053

- D20

0. 000

-« 154

-, 19

O. 000

- 004

- 27

- 027

-. 031

—~ L 0E]

-, 031

-, 0E1

—. 031

-, 031

e QEL

-, 031

—e 031

- 031

- 037

- 037

- 1337

- O37

— o W7

o 7

- 057

- OE7

- QOE7

{

downhole valve closed)
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LYNES UNITED SERVICES, CALGARY, ALBERTA

Elapsed time Fress dp/dt
min EFad EFasmin
4%.00 998.07Z - 0E7
D000 298. 041 - EE
S1.00 398,008 -, OAE
S52.00 9C7.974 - 07X
53,00 Q97 .F4E - QI3
54,00 9g7.211 - T
=L 00 997.878 - 033
56,00 927 .844 -3
S7.00 Q97.81% - TG
58. 00 9%7.781 — 033
S .. 00 997 .748 - DE3
&0, 00 F97.4681 - 0a7
61,00 97 .. 614 -, &7
62,00 997 .347 -, 067

.00 PR7 . 430 -, 067
&4, 00 G97.413% —. Q47
&5, 00 997 .3548 - 67
b&, 00 Q7279 - &7
67 .00 7 .212 — b7
&8. 00 P97.145 -, 067
&9 .00 F97.078 - 067
TO. 00 977.011 — . 067
7L.,Q0 FPY . 085 L0044
72.00 297.098 . 044
TI.00 997.011 -. 0B7
74,00 FE7 . 008 - 00OE
T73.00 997 .004 - D03
TE.00 QF7 . 00L - GO
7700 R&6.997 -, DHOG
78.00 FR6. 794 —. 003
TFa.00 96. 771 -, QOE
80. G0 924,987 - CHOE
81.00 F94L. 784 - 003
82.00 FP96.FE0 - CHID
B8X. 00 9R&6.977 - QO
84, 00 996.973 - 003
85. 00 26,970 -, 003
8&.00 9R&L. P20 . Q20
B7.00 FRE.F2TF - (61
88, 00 QR&LE. Q70 041
89.00 9L, F70 Q. Q00
G000 PRE. P03 —. 367
21,00 994,944 241

S ——— 1




LYNES UNITED SERVICES, CALSARY, ALBERTA

Second flow (surface valve closed, downhole valve open)

Elapsed time Press

min

]
. S0
7S
1,00
1.25
1.590
1.75
2.00
2.259
2.50
2.75
J.00
S 23
2.580
2.75
4,00
4,25
4,30
4.75
Oe 0
S. 25
e T
S.79
&. 00
H, 25
b.a0
£.759
700
725
7,50
775
g.00
2.25
8.50
8.75
3?00
F.25
?.30
?.75
10.00
10025
10,50
10.75
11,00
11.25
11.5G
11.75
12.00

kPahA

1056, 090
1113.240
12334, 860
1474.330
1479.127
1523.723
15468. 320
1620.840
1678. 138
1755.433
179Z. 7353
1B850. 030
1906. 338
1962.645
2018.953
2073. 260
2180.3560

L B A
LLEELET0

2285.290
2336.730
2287, 260
2437.420
248%.890
2538.730
2588.370
2635, 460
=4684.820
2732.280
2777.4350
2826, 600
2871.650
2918. 100
2965.210
I006,270
JOS0. 130
3095.180
I1IB.&20
J183.150

TRZ5.210

IR269.720
IT12.140
2IS4.790
JEQTV L 100
438,340
I478. 440
3520.110
2560.640
3601.600

dp/dt

kFPa/min

236.584
236.600
878.480
598. 68O
178,287
178.387
178.387
210.080
227. 190
229. 190
229.190
2E29.1%90

™y
225,230

R AT
it w aneald

225.230
228,230
420,400
208.040
211.4680
205,760
202,120
208. 640
201.880
195.440
198. 480
189. 160
1246. 640
189.840
188. 480
188.600
180.120
18%5. 880
180.440
172,240
175.440
180, 200
172,760
184. 120
1&60.240
178.040
167. 480
170Q. 600
169.240
164.960
160,400
1&6. 680
162,120
16%.840

g
m~Z/d

29591, 268
2593, 269
QYB77.832
49863.784
22312.107
22312.107
22312.107
26E2T76H.221
28666.447
28664.447
284656.447
2846b6.447
28171.141
28171.141
28171.141
28171.141
S2SB2. 461
26021.064
26476,345
25735.8688
25280.607
260946, 110
25250, 3988
24445, 091
24835, 32

2659, 604
24595, 184
23744, 658
238599, 549
235B9.5467
2RE28.908
2249, 353
22568. 733
21547, 299
21942.547
22538.914
21735, 417
2A279.371
20042273
22268.747
21227102
21338.173
21168.068
2068T2.737
20062385
20847.870
20277.3518
20492, 651

fury




LYNES UNITED SERVICES, CALBARY, ALBERTA

Elapsed time

minm

2.25
12.50
12.73
13,00
13.25
13,50
12.75
14,00
14.25
14, 50
14.75
15,00
15.25
15.50
15.75
14,00
16.25
16.50
16,75
17.00
17.25
17.50
17.7%5
1g. 00
18.25
18.50
iB8.75
19.00

Fress
kFah

A642.470
TeEE. 080
I724.260
I764.380
3803.390
I842.700
I881.350
E920.500
I959.4%0
AFLH.BZO
4034.750
40485, 078
4095, 404
AL2S.734
A4156.062
4184&. 590
221.425
4256, 460
291.495
A3246.530
4361.145
4795, 740
44730, 375
4464990
4499, 200
4T5EI. 610
4367 .920
4602.270

dp/dt

EFPa/min

163,320
162. 600
164,720
160. 480
1560040
157.240
154. 400
156,600
153.960
149,320
151,720
121.31%
121,312
121,712
121.312
121,312
140.140
140,140
14400140
140,140
1Z8. 440
128. 460
138. 460
138. 440
127.240
137,240
137.240
137,240

Qg
m3/d

20427.611
20TTT7.555
20602.719
20072, 3591
19817.049
19667.141
193256, 737
19387.092
19307.042
1867460520
18976.715
18173.367
15173567
L3173.347
A5173.3567
15173.367
17368, 221
17328.32
17528, 32
175:8. 321
17318.191
17318.191
17318.191
17318.191
17165.597
17165.597
17165.597
17165.597

4-3




LYNES UNITED SERVICES, CALGARY, ALBERTA

Second shut—-in {(surfate valve closed, downheole valve closed)

Elapsed time Press dp/dt
min kP af kFa/min
1.00G AT706, 200 10T.970

2.00
.00
4, 00
5.00
&.00
7 .00
g. 00
F.00
10,00
11,00
12.00
13,00
14.00
15,00
1&. 00
17.00
18.00
19.00
20,00
21.00
22.00
2F.00
24,00
25,00
2é.00
27 .00
28.00
29.00
0. 00
31000
TR.00
3E.00
24,00
20. 00
I4.00
Z7.00
8. 00
9.00
40, 00
41,00
42 .00
Z.00
44, Q0
45,00
4600
47 .00
48. Q0

L0, 700
44687 . 430
4687 . 520
4689, 500
4491 .990
A4L95. 220
4699 ..820
4704, 210
4707, 300
4708, 240
4707.740
4706, F00
4708, 230
4705635
4705, 080
4704, 635
4704, 190
4703,.610
4700030
4702.580
4702130
4701, 695
4701 .260
4700,800
4700, 240
4699 . 930
44699, 520
44699.119
4653.710
48698.373
4498, 040
4497 . 460
4497 .280
4696, 00
4694, 520
44%6. 100
4695, 680
4695, 340
44625, Q00
4594, 665
4694 TG
4574.040
446F3.730
4&6FEL 425
A4&FT. 100
44692730
4492, 4560

-15.500
—=3.270
-« 110
2.1380
2.490

T.230

Wt

4. 4600
4.490C
2.990

240
— o SO0
-. 840
—-. 670
- S73
- 7S
- 445
—. 443
—. 580
- . 580
~ e 30
- o 450
—. 455
- 4375
. o0
- 4&0
410
L4100
405
18 b

oA

PR

—rren
T e et

- 380
~, 280
-, 3BG
—. 38O
- 420
-, 420
—-.340
-, A0
—. S
—-.3E5
- 270
- 250
25
. 25
- Z20

- 20




LYNES UNITED SERVICES, CALGARY, ALBERTA

Elapsed tims

min

49,00
S0, 00
31,00
S2.00
5. 00
54,00
55.00
5&. 00
57 .00
8. 00
07, Q0
&0, 00
6£1.00
&2, 00
&£, 00
G4, 00
65, 00
bh. 00
&7 .00
A8, 00
67 . 00
70,00
T1.00
72.00
73,00
T4, 00
75.00
76,00
77 .00
78. 00
79.00
8o, 00
g81.00
B82. 00
8%, 00
3[4, OO
85.00
&, Q0
87,40
88,00
B?. 00
PO 00
F1.00
QR 00

T D
P4, 00
95. 00
FoH. 00
F7.00
98, 00
Q7. 00
100,00

Fress
LFaA

462,160
44591.8680
4471.480
44691, 100
4590.865
ALKF0Q, K0
4490.305F
468%.980
4489 . 690
44689 . 400
4687, 065
4488. 730
4688. 463
44688. 200
4487 .940
4487 . &80
4687.370
4487 .0860
46£86.8300
44686.340
44686, 180
44685.820
44853.5373
4685, 330
4685, 105
44684, 880
4684, 540
4684, 200
H4683.963
A446BE.730
4683, 450
4683170
4682.910
4682 .. &S0
4682.320
5681, 990
4&6£81.8320
4681.470
44581.410
44681.1320
4680,820
456580, 470
L680.285
4680, 080
44679.830
46794580
467%.330
4679.080
44578.88%
4678, 470
4478, 570
46780080

dp/dt
EPas/min

- 300
- HO0
- AB0
— . 280
RIS
- 2EG
- 229
L3228
- 20
- 270
- RIS
~,3I3
Rt
— . 265
—2b0
- . 260
—-. 210
-, 310
- 260
=18
— . &0
—. 360
-, 245
~. 245

Lo Sae ] —
225

e
[ Qr-apapa |

- 340
R 18]
- 2EG

TR
. et

-. 280
— . 280
~ . 260
- 260
-, 330
- S0
-. 160
—. 160
— . 260
- 240
e ZEG

« 330

-, 205
—e 205
- 200
- 250
- 250
-, 230
T 195
-. 195

«E20

- 320




LYNES UNITED SERVICES, CALBARY, ALBERTA

Elapsed time

min

101,00
102,00
103, 00
104, 00
105,00
104, 00
107,00
108, 00
107,00
110,00
111,00
112.00
113,00
114,00
115.00
1is. 00
11700
118,00
119,00
136,00
121.00
122,00
2EL 00
124,00
128,00
126,00
127.00
128.00
129.00
1720, 00
131,00
122,00
12Z.00

Firess
LFaf

4293.000
I929. 145
3560. 290
S203E.620
2966, 610
2704, 150
24464,.790
2249.070
2054.070
1877. 250
1715.930
1567.9%0
1471, 460
1304.450
1190.320
12,470
982. 33
890.212
BO&, 109
729,399
599.480
45%.945
SE2.607
271.973
211.911
168.084
137,277
117.129
105.784
102,117
102,069
102, 020
102,025

dp/dt
kFa/min

—~388. 050
—-%65.855
~Z6Z.855
-311.670
~287.010
—242. 460
—-2EF. L0
-218.720
—19%5. 000
~17&, 720
—-14&61.420
—-147.980
~134. 490
~127.010
-114.130
-107.8%90
—-100, 099
22,117
-84, 103
~76.710
-129.919
~139.9353
~106.938
-B80.4634
—&H0 . 0672
-4, 827
-0, 807
~20.148
-11.34%5
— 5. bae7
—-. 248

-. 049

R elelat
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LLYNES UNITED SERVICES, CALGARY, ALBERTA A-1

PCI ET AL TWEED LAKE M-47
66.3564 — 125.540
DST #1

APPENDIX A

A.1 PRETEST FPLANNING PARAMETERS AND CALCLL ATIONS

1 Surface teaperature 283.150 deg K seasured
2 Average chasber temperature 283,730 deg K (est. form temp + surfteap)/2
3 Chamber deviation facter(z) .930 given

4 Sump voluse 393 8°3 calculated
3 Top packer depth 1212.000 akB given

b Bottom packer depth 1227.000 oXB given

7 Test valve depth 1205.000 KB given

8 Stick up above KB 3.000 KB given

9 Total chamber length 1202.050 » given

10 Lower drill collar length 197,030 u given

11 Lower drill collar ID 72,000 sa given

12 Lower drill collar capacity 00807 #*3/0  calculated
13 Lower drill collar voluae 802 23 calculated
14 Upper drill collar length 0.000 n given

15 tUpper grill collar ID 0.000 as given

16 Upper drill collar capacity 0.00000 a*3/m calculated
17 Upper drill collar voluse 0.000 a*3 talculated
18 Lower drill pipe length 1005.000 » fiven

19 Lower drill pipe capacity .00740 2*3/a  given
20 Lower drill pipe voluae 7.437 w3 calculated
21 tpper drill pipe length 0.600 » given
22 Upper drill pipe capacity 0.00000 &*3/m given

23 Upper drill pipe volume 0.000 a*3 talculated
24 Total chamber voluse 8.239 a"3 total of tubuiar voluses
23 Mater cushion length 0.000 » seasured
26 Water cushion voluse 0.000 3 calculated
27 Net air/gas volume 8.239 »"3 calculated
78 Winigua time to produce suap voluse LB50 ain talculated
29 Corresponding surface pressure increase 3.500 kPa calrulated

A.2 MAXIMUM POSSIBLE RATES OF dp/dt AND FLOW:

27 Gas 2870.388 kPa/min
28 Bas saturated water 18.835 kPa/min
29 Bas free water 7.935 LPa/min

340442, 463 a"3/d
1292.826 n*3/d
Ba1.864 #*3/d

A.3 PRETEST PLANNING SUMMARY

From the above parameters it is clear that a surface pres-—
sure change greater than 2870.388 kPa/min would not occur during
this test. Surface pressure changes greater than 18.833 kPa/ain
indicate hydrocarbon influx, and pressure changes less than 7.935
kPa/min may indicate liquid or low rate gas.

If gas is produced, a surface pressure increase of 1 kPa/min
corregsponds to 118.405 m™3/d of gas influx to the chamber.
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page 1
WELL SUMMARY
WELL NAME: P.C.I. Canterra Tweed Lake M-47

COORDINATES: N. Lat 66° 56' 47.11"; W. Long. 125° 54' 09.42"

LOCATION: Unit M, Section 47, Grid Area 67° oo'N; 125° 45' W
ELEVATIONS: Ground: 429.1m
KB: 435.22m
COPERATOR: Petro Canada Incorporated
DRILLING CONTRACTOR: Atco/Equtak #76
WELLSITE SUPERVISION: Toolpusher: D. Kennedy/D.Lauck
Engineer: M. Prichuk/Y. Hope
Geologist: T. Vader
WELL SPUDDED: 1300 hours 11/01/85
DRILLING COMPLETED: 14/02/85
BIT SIZES: Surface: 311mm
Downhole: 216mm
CASING SIZES: Surface: 24 4mm
Production: 178mm
TOTAL DEPTH: Driller: 1420m
Logger: 1420m
BOTTOM HOLE FORMATION: Proterozoic

CORES CUT: Core $#1 1217 - 1224m;: $#2 1400 - 1409m; 34 sidewall

LOGS RUN: (1420 - 760m) DLL-MSFL, BHCS, CNL-LDT, NGT-AMS, SHDT,
CST, WS8T; (760 - 64m) DIL-GR, LDT-GR-CAL; BHSC LSS-GR

DRILL STEM TESTS: DST #1 1212 - 1227 (Mt. Clarke)
DST #2 1188 - 1199 (Mt. Cap)
DST #3 1155 - 1170 (Mt. Cap)
DST #4 1221 - 1236 (Mt. Clarke)
DST #5 1209 - 1216.5 (Mt. Cap/Clarke)

RIG RELEASED: 1600 hours 24/02/85

WELL STATUS: Mt. Clarke Gaswell

PRO
GEO
CONSULTANTS
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11/01/85

12/01/85

13/01/85

14/01/85

15/01/85

16/01/85

17/01/85

18/01/85

19/01/85

page 2

DAILY SUMMARY

Prepare to spud
Spud at 1300 hours
Drill 311lmm pilot hole to 15m with Bit #1A (HWX33)

Drill 311lmm pilot hole to 24m
Pull out of hole

Pick up 610mm hole opener
Open hole to 610mm

Open hole to 610mm to 23m KB
Pull out of hole

Run 508mm conductor pipe
Circulate conductor pipe
Wait on cement

Wait on cement
Drill out cement & shoe

Drill 445mm conductor hole to 47m with bit #2B

(HW 08C 1GJ) (very rough drilling)

Work on cellar pump and lines

Pull out of hole for bit

Run in hole with bit #3B (HW OW VJ) and drilling jars
Drill ahead to 51lm

Drill 445 mm hole to 64m (very rough drilling)
Run wiper trip

Circulate

Pull out of hole to run conductor casing

Run conductor casing

Cement casing

Wait on cement

Wait on cement
Head up diverter system
Re-drill mouse hole

Head up diverter system

Pressure test hydril

Drill out top plug

Pull out of hole for plugged jets

Drill cement, bottom plug and shoe

Drill 31llmm hole to 79m with Bit #4C (HW JD7)

Drill 31lmm hole ahead to 145m

Pull out of hole for bit

Jars separated (left 3 drill collars and lower sec-
tion of jars in hole)

PRO
GEO
CONSULTANTS
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20/01/85

21/01/85

22/02/85

23/01/85

24/01/85

25/01/85

26/01/85

27/01/85

28/01/85

29/01/85

Fish for collars and jars

Retrieve fish (7 hours fishing)
Run in hole with bit #5 (HWJD7)
Drill 311lmm hole ahead to 215m

Drill 31lmm hole ahead to 231m
Trip for bit

Run in hole with Bit #6C HW JD7
Drill ahead to 265m

Drill 311lmm hole to 273m

Trip for bit and lost circulation
Run in hole with bit #7C (HW J~-33)
Rig up air drilling equipment
Drill ahead with foam to 321m

Drill with stable foam to 428m

Repair air drilling equipment

Drill ahead to 467m

Thaw kelly and air drilling equipment
Drill ahead with stable foam to 494m

Drill ahead to 515m

Hoist for bit

Run in hole with bit #8C (HWJ-22)
Drill ahead to 544m

Prill ahead to 61l4m
Suspend drilling while levelling rig
Drill ahead to 620m

Prill ahead to 624m

Hoist for bit

Run in hole with bit #9C (HWJ-=-33)
Drill ahead to 671lm

Drill ahead to 736m
Run 5 stand wiper trip
Drill ahead to 758m

Prill ahead to 760m

Blow hole clean

Run 5 stand wiper trip

Pull out of hole to log

Rig up loggers

Logging with Schlumberger
({DIL-GR; LDT-GR-CAL; BHCS LSS-GR)
Run in hole

Blow hole ¢lean

Pull out of hole to run casing

PrRO
GEo
CONSULTANTS
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page 4

30/01/85 Ran 61 joints surface casing
Circulate casing
Cement casing
Wait on cement
Rig out diverter system

31/01/85 Weld on casing bowl
Head up BOP's
Pressure test BOP's

01/02/85 Pregsure test BOP's
Run in hole
Drill out DV Tool Plug
Drill out cement from 204m -~ 334m with BIT #10D
216mm (HW J3)

02/02/85 Drill out cement to 760
Drill ahead to 763m
Run Pressure Integrity Test
Run Cement Bond Log

03/02/85 Run gyro survey
Run in hole with drilling assembly & bit #11D
{HW J-22) 216mm
Displace hole to mud
Drill ahead to 795m

04/02/85 Drill ahead to 997m
05/02/85 Drill ahead to 1118m
06/02/85 Drill ahead to 1159m

Circulate sample
Drill ahead to 1170m
Circulate sample
Drill ahead to 1172Zm
Circulate sample
Drill ahead to 1198m
Circulate sample
Drill ahead to 1204m

07/02/85 Drill ahead to 1217m
Circulate sample
Run 10 stand wiper trip
Circulate bottoms up
Hoist to pick up core barrel
Run in hole with core barrel
Core 171mm hole with CB #1 C201 to 1224m
Hoist Core #1

PRO
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08/02/85

09/02/85

10/02/85
11/62/85

12/02/85

13/02/85

14/02/85

15/02/85

page 5

Recover Core #1

Run in hole with Bit #13D (HW JO7) 216mm
Repair high drum clutch

Ream rathole

Drill 21émm hole to 1227m

Circulate sample

Pull out of hole

Make up test tool

Run in hole with test tool

Run DST #1 1212 - 1217m

Run DST #1

Pull out of hole with test tool

Recover 65m SGCDM

Run ih hole with BIt #14D (HW J-33) 216mm
Drill ahead to 1254m

Drill ahead to 1313m
Drill ahead to 1371m

Drill ahead to 1400m

Circulate sample

Run in hole with Bit 15D (RR) HW JD7 (216m) and
sub

Circulate and condition mud and hole

Hoist to cut core #2

Run in hole with core barrel and bit #l6D C201
diamond (171lmm)

Cut core #2 1400 - 1409m

Pull out ¢f hole

Recover Core #2

Run in hole with bit #17D (HW J-22) 21émm

Ream rathole

Ream rathole

Drill ahead to 1420m
Circulate bottoms up

Run 10 stand wiper trip
Circulate and condition hole
Pull out of hole to log
Logging with Schlumberger

Logging with Schlumberger
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16/02/85

18/02/85

19/02/85

20/02/85

21/02/85

22/02/85

23/02/85

24/02/85
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Logging with Schlumberger (velocity survey)
Circulate and condition mud and hole

Wait on orders

Run in hole for DST #2

Run DST #2 (1188 - 1199m)

Recover DST #2

Make up test tool for DST #3 (1155 - 1170m)
Run in hole with test tool

Run DST 3

Recover DST #3

Wait on separator

Wait on separator?

Make wup test tool and rig up surface testing equip-
ment

Run in hole for DST #4

Run DST #4 (1221lm - 1236m)

Run DST #4

Recover DST #4

Make up test tocls and equipment for DST #5
Run in hole for DST #5

Run DST #5 (1209 - 1216.5m)

Run DST #5

Recover DST #5

Run in hole

Circulate and condition hole and mud prior to running
casing

Circulate and condition hole

Pull out of hole and lay down drill pipe and collars
Rig up and run casing

Cement casing

Wait on cement

Nipple down BOP's

Rig out BOP's and install wellhead
Release rig at 1600 hours

PRO
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CASING SUMMARY

Surface Casing

Ran 61 joints 244mm, L80, 60kg/m surface casing. Cemented by
Dowell with 68 tonnes Class "G" QOilwell cement plus 2% CaCl, in
stage 2. Landed at 760.00m. Plug down at 30/01/85 1233 and 1334
hours. Good cement returns to surface.

2 stage cement Job. DV tool at 45m KB.
Cement top on first stage at 371m K.B.

Cement top on second state at surface.

Production Casing

Ran 109 joints 178mm, 43 kg/m, 500-95, 8RD, LTC, Rge 3 production
casing. Cemented by Dowell with 46.0 tonnes Class "G" followed by
7 tonnes Class "G" + 2.5% CaCl,. Landed at 1418.0m. Plug down at
2223 hours 23/02.85. Good cement returns to surface.
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DRILL STEM TEST REPORT
PETRO-CANADA
Date: 85 vy 02 (Mo) 08
Welt Name P.C.I. CANTERRA Location - TWEED LAKE ™M-47
DST No. : 1 Formation : MT. CAP or MT. CLARKE
Test Intv. (KB) 1212 mto 1227 m Testing Co. : LYNES UNITED
KB elevation 435.22 m m Water cushion : NONE m
Preflow: £5 IS, 9o vo: 20 | Fsi: /RO Natureof Biow: STRONG BLOW
{min) (min) {min) {min)
Recovery Details: A ) mof column, )”Lu‘j é Fi—tu p ( S“‘/ GH7TT v
Lrs  CuT)
CroS&ed .o Ham S ERL .
Timef(min) QHm? or dam¥) TimeAmin} Qi(m? or dam%) NaC | salinity/tmg/1)
=2 7 lé R/, 903 . top 429, 0G0
2 29, 830 i 27,049 middle 2o, 00 U
. S 30,777 Lé 12, 725 bottom = _ 20, poo
é 27 Vs /8 /€, 777
5 28 03/ RO /8,3 a9
/e /12 457
Pressures in kPa; reported from gauge No.:
HP: /5236  ppp /SISS wprp. /987 eprp _ /987 Digtne Fsipeverr _ YES
IFP; ﬁ Frp. _552% gp _J2 76 S fgip: /2265 BHT: // oG
Straddle Test: Does bottom gauge show that bottom packer held? Yes/No
Mud type: _SALT SAT GEL/CHEM g .gL. &3Z . pp op . 114 mm o
visc.: 9/ siL Main H D 2Llb mm DOrP. D : 77 mm
W. Loss: 4.0 em? Rat H D ; _ mm Top.H.Ch 6-35 mm
density : 1275 kgm® Csg I D 224 mm BotH.Ch /2 70 mm
filtr. sal: mgiL Surface Csg. landed at 7‘ o m KB
Driil Coltars: Total length above tool: /3 /o8 m, Dr.C. 1D 7 Z- mm
DST type T BT‘T’I/ /G/océ aA/Vénfﬂ'Mfﬂ'L Did the mud drop in the annulus? Yes@
Time record : Start in 18 :30 On bottom 2.5 o Open 1st preflow Z2 oo
(24h clock)
Close for IS| a1y Start 2nd fI(VO) 23 :35-, Close for FSI 2355
Pull Loose o|:§s",  OutofHole OL X1
Were samples of recovery caught? YES Sentto? (o RE ~ABS
Test mechanically satisfactory: vES
Remarks: [ LoSED C Ham i € TeEsT
Geologist: { '/"-05’2" Engineer: Y. Hers
5025-8012

Note: 1 copy to Calgary.



DRILL STEM TEST #2
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1188 - 1199m Formation - Mt. Cap Type: Inflate Straddle

TIMES: PF: 5 minutes
IST: 86 minutes
FF: 212 minutes
Closed Chamber: 139 minutes
Flow to surface: 63 minutes
FSI: 600 minutes

PREFLOW: closed chamber

VO: closed chamber
RECOVERY: 35m gas cut mud
HP: 15018 / 15018 kPa
SIP: 12549 / 12725 kPa
FP: 347 / 434 kPa

0f the final flow period, 139 minutes was a closed
chamber test, The final 63 minutes was open to

surface., When the tool was opened to
flow rapidly dropped to TSTM.
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Pressuras in kPa, reported trom gauge No.;

Page 10
ate &S~ N Q2 Mo /B (@
# -
well Name 1. Fr. A _Jweka La Locaton 1 17 47
DST No. : THREL Formation . M AP
Testinty. (KB) C_llEse mw Mo m Testing Co. L L vas's gl s rEL
KB alevation C ML 22 . 0m Water cushion N 2 ¥ 77 s L
Praliow: S il 1S, £2Q vOu L0 . Fst. £2Q Nature of Blow: g4 /Au: d“ care g
(min} - {rmun) {min) {min)
Recovery Detalls: 10 mof column, ﬂﬁuu. (el Py _
Timal(min) QAm* or dam?) Time/(min) Qim* ar dam3) NaCt salinity/mgi 1]
top
- - middle
bottom

e LY 20& rup LY LCC wrr 33/ kprr _3.3/) _ D the FSIP level?
iFer __ 331 ke _ 497w R/ rsie 993 BHT. 7

AL

°C
Siraddle Test:  Does bottem gauge show Ihal bottom packer heks?  ¢(FasiNg
Mud type: fA‘Ar KB GL — bL2 _m Dip oD y/4 Y mm
visg, _ __ﬂ___ .. &L Main H D Q/é mm DrP. 1D 97 e mm
W. Loss: /2. Y et Rat H D L2/4& mm  TopHCh & 25 mm
density I_Z_éf kg/m? Csg 1D ___Zgl_mm Bot H.Ch 25, 4 . mm
filtr. sai: mgiL Surtace Csg. Iandeaid at 7[Q m KB
Oriff Coilars; Totail length atove tool; g's—« \S’.g m, brc.ib - —Z&_.._ mm

DST type  _JWELATE STAADOLE ~ Dotnemudaropinthe annulus? vedt()
Time record : Stact in w On bottom OL:00. Orenistpretion 44
{24h clock)

Closelorisi 7.2  Stant2nd fiVO} /0 QS . Closelorfsi I 42

Pull Loose JA Y ourotHoie 7200
Weore samples of racovery caught? VE § Sent to? (: 7,04 Qfg
Test machanicaily satistactory: /_ yg‘j _
Remarks: ~ B

- . —_ . 7... ' - rl
Gealogist: — Engincer i‘w
50258012
Hote 1 ioby 16 Calgery

o p————— s e [ -
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DRILL STEM TEST REPORT

PETRO CARADA
Date: &5~ v LR e 2/ @
Well Name c By Er J TeleEo LA Location . A 4
DST No. : Farmation : Ar ﬁ: g LA
Testintv. (KB) : g 2 - [ m to mﬁm Testing Co. . £ rase 5 L2 ,u&___
KB elevation : 435, 22 m Water cushion : Aovs m
Prefiow. & . ISl [RO NO K2p . Fub Y8  Nature of Blow: STtz & O TS Yaprar
“tmin) (Fmn) {min) {min)
Rscovery Details: /70 — mof column, _ JOMMM_‘
Time/(min) QHm? or dam?) Time/{min} Qnm? or dam?) NaC1 satinityfimg/ 1)
_ - 1op _
- - middie
—————— - bo!tom

Pressures in kPa; reported trom gauge No. __/.?]30
e (T S6d rrp LESER rrr. 2730  crre 2730  Diathe FSIP levei? __Ye S
ep N2 err. FOIR_ sip [R28S Fe 48265 et _ S8

Straddle Test: Does botlom gauge show tnat bottom packer held?  E3No

Mud type: 5;4‘- P KB -GL : __ éiz__m Ok OD Va4 mm
vise.: & siL Main HLD . _ 2/& wmm ok, 0. 97  mm
W. Loss' I 4 om? Rat HD - __ 2/4 mm TopHCh mm
denaity : _ 1270 kgm* Cs¢ 1D - 2773 mm BotHCh 5 —_—
fittr. sal: — mgil Surface Csg 'anded at O _mxs
Orill Collars: Total length above tool: g.< fg m, DrG.iD ;LL mm

OST type &&4& _.{}'l@ﬁ LE Dd the mud drop in the annulus? YQ
Tima record Start in /w On bottom LZ-—@ Open 1stpretiow  / z: Sy

{24h clock)
Gloseforisl  J7: 84  startznanvo) /9 36 ClosetorFsi o 34
Puitecose /B P&  OutofHaie oldo
. Sent {o? I’-ﬁ a4 é ﬂ&

Were sampies of recovery caught?
Test machanicaliy satisfactory:

Remarks;

Geologist: __ Engincer &dz {: ¢ é Z: < _é;_é

5024 8012

T N VY
B T e— s e s



DRILL STEM TEST REPORT
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PETRO- CANADA

pute: 5§ ) _OR o) 22 @
Weill Name :}2 r L7 % Todre Aok tocation N - &5 -
DST No. : Five Foumation D __M_
Test Intv. (KB) : (20 m tof2/l6,.8m Testing Co. D L I Sl et
KB elevation - HY39. 272 _m Wwater cushion : dloeie . _ M
Prefiow: < . I8 |3 VO 0. F8 HeEm Nature ot Blow: é! /F Ax ﬁ;‘ war1ié 7o

fmin) fmin {min) iemin) Sraossd
. - ’ b

Recovery Details: 3.8 moof column, __(_/z.ii__fi‘! r ){//? 1L LAY Mdu"?

Timei(min) afim? or dam?)

Preasures In kPa. reported trom gauge No.:

mp: [ 6 &S rvp LS SYE
Fee _@OF err _ 224

Tirnaldmin Qim? or dam?)

10p

NaC

i salinity/{mg/ 1)

middie
bottom

—— /40 ¢ 3

1PRP:

e (2 76/ rsie [2778S BHT:

WS35 FPFP. S35 Dic the FSIP iavei?

VL S
°C

Stragdie Test: Does botiom gauge snow tnat bottom packar held? YeEs/NO
Mud typa: S‘AL e K.B. . GtL. p.ld m prP. 0D : // L/ mm
vise. g 7 siL Main H D C ALL _mm op w0 - g7 mm
W. Loss: /13 cmt Rat WD 2/ £ mm TopHCh : _ G 26 - 3/M8 mm
density : [ 270 __kgim? GCsg | D 223 mm BotHCh 25 fi mm
faltr. sal: | mgil Surface Csg. landed at L 76:& ... mMKB
Drili Cotars Total length above tool: &6 sz m, DrC.1D 7L mm
)
DST type . _.AU f‘HLA:t'E ‘r-;z P CAleE . Did the mud drop in the annulus? Ye@
Time record Start in T4i A On botlom /778" Openistpreflow ) '7: E/
{24h clock) R
Ciose for IS 1734 Start 2nd (HVO) /j_é’_é Close for FSI 23 e
Pull Loose 07736 OutotHole 300
Were samplas of recovery caught? _ VE ¢ Sent 107 C_or)/?r_ Z.A’/f
Test mechanicaily satisfactory: >L7L <

Remarks;

Gaoclogisi:

50258012

- - )

-3 .
Engineer; /7\-(’("/154__. -

-

/ 4
il P ’{-

T Tupy Lo Cagary
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GEQLOGICAL SUMMARY

P.C.I. Canterra Tweed Lake M-47 was drilled as an exploration hole
to evaluate the Cambrian sands in th Colville Lake area, Northwest
Territories. The main zone of interest was the Mount Clarke
formation consisting primarily of sandstones with minor
interbedded shales. The secondary zone of interest was the Mount
Cap formation consisting of silts, shales, sands, and dolomites,
all finely interbedded.

The upper half of this well was drilled in the Ronning Group which
consists of porous and fractured cherty dolomite. Total lost
circulation was encountered in this zone at 273 meters. Drilling
with stable foam was then continued to 760 meters. While drilling
with foam the well was producing fresh water to a drilled depth of
760m. The lower part of the Ronning Group consisted of a tight,
medium to dark grey/brown argillaceous dolomite with occasional
green shale partings and bands. The lower contact with the
conformably underlying Saline River Formation is somewhat
gradational.

The Saline River formation shows as interbedded green and red
shales with occasional bands of argillaceous dolomite. Forty-five
meters into the Saline River Formation massive salt beds occur.
Penetration rates in the Saline River are quite fast so there is
not a great change when the salt is penetrated. The drilling mud
was not saturated when we drilled into the salt and the drilled
salt immediately dissolved., A chlorides check of the drilling mud
confirmed we were drilling in the salt. Interbedded within the
salt are occasional bands and stringers of shale, dolomite and
anhydrite.

The Mount Cap formation consists of interbedded shale, dolomite,
and anhydrite near the top and some limestone bands in the upper
to middle section of the formation. The lower part of the Mount
Cap shows as interbedded shales, dolomites and occasional silt-
stones.

The shales and dolomites in the middle and lower sections of the
formation are commonly bitumen engrained and occasionally grade to
siltstones. Good gas shows were observed in thin siltstone banks
in the lower Mount Cap. The siltstones were white to cream in

color and grain sizes were from silt to very fine grained. The
grains were cemented with silica and minor calcite and had a
slightly argillaceous to very argillaceous matrix. Poor to occa-

sionally fair effective porosity was observed in these sands.
Minor shows of weak yellow fluorescence, traces of fast weak green
massive cut and high total gas shows and gas detection equipment
were all observed. The gas chromatograph showed the gasses to be
mainly methane and ethane with only traces of heavier gases.

PRO
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The Mount Clarke Formation was picked as the first distinct sand-
stone observed in samples. The uppermost Mount Clarke sandstone
was cream to light/grey brown, very fine to fine grained, sub
angular, well sorted and slightly argillaceous. The sand exhi-
bited fair intergranular porosity, common live o0il staining,
common weak yellow fluorescence, and a fast pale green massive
cut. Occasionally the sand was slightly plugged with minor
amounts of bitumen, Good total gas shows were also observed on
the hotwire and gas chromatograph. Porosgsity increased to good
with depth iIn te sand as well as the intensity of the visual
shows. A seven meter core was then cut., Coring was discontinued
after seven meters due to slow penetration rates and an abnormally
high standpipe pressure. After observing the core it was decided
to drill ahead for 3 meters and then run a bottom hole conven-
tional drill stem test. The test was run as a c¢losed chamber test
and gas production rates approaching 1 mmcf/day were experienced.
It was then decided to return to drilling.

The main body of sand was then drilled up and showed in cuttings
samples as a light grey, very fine to occasionally coarse grained
quartz sand. Porosity was fair to good throughout the sand and
live 0il staining, weak yellow fluorescence and a slow weak yellow
green massive cut were observed in samples. Moderate shows were
alsoc noted on the total gas detector and on the gas chromatograph.

Immediately below the main Mount Clarke sand the Proterozoic was
encountered. The Proterozoic showed in samples as interbedded
sands and shales predominantly reddish/brown in color with occa-
sional partings, blebs and bands of dolomite. The sand appeared
to be of a sub-greywacke nature with no effective intergranular
porosity or hydrocarbon shows.

A core was cut near total depth to further study the Pre Cambrian
environment and determine its effects on hydrocarbon potential for
the area. No sand was observed in the nine meter core but occa-
sionally vague sandstone textures and bedding features could be
seen. No individual sand grains were observed in the zones with a
sandy texture. The shale in the core was very hard and had been
fractured vertically and horizontally with the fractures subse-
quently infilled by calcite or dolomite. Blebs of dolomite were
alsoc present throughout the core as well as blebs of a green/black
mineral (possibly chlorite). The entire appearance of the core
led me to believe that this section of theeproterozoic had been
exposed to some degree of high grade diagenisis.

Drilling was continued for another eleven meters and final total
depth was established at 1420 meters.

PrRO
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After an extensive logging program a velocity survey and sidewall
cores were run. An extensive testing program was then run with
favorable results in gas production and some condensate production

from the main Mount Clarke sand. Casing was then run on this
well.
An interesting post script note on this well is that the maximum
bottom hole temperature for this well only reached 1§fc. This
temperature 1is well below a normal temperature gradient for a
total depth of 1420m.
FORMATION TOPS
FORMATION SAMPLE LOG
Depth Subsea Depth Subsea
Bear Rock - - - -
Ronning Group 20m 415.22 - -
Saline River 723 -287.78 718.00 -282.78
Salt Member 845 -409.78 763.00 -327.78
Mt. Cap 1003 -567.78 1001.00 -565.78
Mt. Clarke 1212 -776.78 1192.00 -756.78
Proterozoic .
(Clastic Sequence) 1235 -799.78 1235.Q0 -799.78
(Carbonate Sequence) - - - -
F.T.D. 1429 -984.78 1420.00 -984.78
SAMPLE DESCRIPTIONS
Depth Description
25 - 37m Dolomite; cream to light brown, very fine crys-
talline, subhedral, slightly iron stained(?),
common chert grains and fragments included, suc-
rosic texture poor to occasional fair intercrys-
talline porosity.
37 - 51m bolomite; 1light grey, cryptocrystaline to occa-

sionally very fine crystalline, dolomite cement
anhedral to subhedral very poor intercrystalline
porosity, common chert grains and bands included
and common beds of:

Chert: massive, white to light grey, translucent,
occasional rounded grains.

PRO
GEO
CONSULTANTS

TR A ——



51 - 64m
64 - 84m
84 - 97m
97 - 112m
112 - 121nm
121 - 128m
128 - 136

page16

Dolomite; white to light brown, cryptocrystalline

to very fine crystalline, dolomite cement, sucro-
sic texture in part, tight to very poor inter-
crystalline porosity with comon beds of

Chert; clear, white to light grey, angular frag-
ments, translucent, abundant rounded gquartz and
chert grains, fine grained, <clear - light grey,
{possibly from sand stringers or from uphole due
to cnductor pipe washout).

Dolomite; white to light grey, microcrystalline
to medium crystalline, occasionally coarse crys-
talline, subhedral, dolomite cement, poor to fair
intercrystalline and wvuggy porosity; traces of

Chert; silicified dolomite, white to light grey,
translucent, angular fragments, hard, trace of
pyrite.

Dolomite: white to light grey, cryptocrystalline
to fine crystalline, occasionally medium crystal-
line, subhedral, dolomite cement, poor to fair
intercrystalline porosity, trace of vuggy porosi-
ty, minor bands of Chert as above.

Dolomite; white to light grey, cryptocrystalline
to micro-crystalline, commonly verky fine
crystalline, dolomite cement, anhedral, very poor
intercrystalline porosity, minor fracture
porosity with minor Chert as above.

Dolomite; white to light grey, cryptocrystalline

to microcrystalline, occasionally meidum
crystalline, vitreous lustre, dolomite cement,
tight to poor intercrystalline porosity, minor

fracture porosity,
chert wveining associated
minor bands of
Chert; white to
mite/metasomatic,
fragments.

common clear guartz and white
with fractures, and

silicified dolo-
hard, angular

light grey,
translucent,

Dolomite; as above with common thin bands of
Chert as above

pDolomite;
to very

white to light grey, cryptocrystalline
fine crystalline, vitreous 1lustre,
dolomite cement tight to poor intercrystalline
porosity, trace of vuggy and fracture porosity,
minor quartz and chert veining associated with
fractures; and common bands of pockets of
Chert; white to light grey, metasomatic,
angular fragments.

hard,

ey
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136 - 162m
162 - 182m
182 - 188m
188 - 194m
194 - 210m
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Dolomite: white to c¢ream, occasionally 1light

grey, microcrystalline to fine crystalline, occa-
sionally medium crystalline, dolomite cement,
silica cement, subhedral, poor to occasionally
fair intercrystalline, £fracture and vuggy poro-
sity; with minor

Chert; white to cream, metasomatic, associated
with fractures?, translucent to opague,
occasionally laminate, occasional guartz crystals
and quartz rhombohedral pseudomorphs

Dolomite; cream to light grey, mocrocrystallne to
fine crystalline, occasionallymedium crystalline,

dolomite cement, silica cement, subhedral,
occasional rhombs, slightly argillaceous in part,
poor to occasioconally €fair intercrystalline,

fracture and vuggy porosity, trace of pyrite,
with common bands of
Chert; white to cream, metasomatic, opaque,

occasionally laminate, rare quartz crystals and

rhombohedral pseudomorphs.

Dolomite; c¢ream, occasionally light grey, very
fine crystalline to fine crystalline, occasional-
ly medium crystalline, subhedral, dolomite
cement, silica cement, trace of anhydrite cement,
sightly argillaceous in part, poor intergranular
fracture and vuggy porosity, frequently 1lining
fractures and vugs is

Chert; chite to c¢ream, 1light grey, metasomatic,
translucent to opaque, occasionally laminated,
occasional gquartz crystals and psuedomorphs.

Dolomte; cream, light grey, white, f£ine crystal-
line to medium crystalline, subhedral, dolomite
cement, silica cement, trace of anhydrite cement,
slightly argillaceocus in part, tight to poor
fractue and vuggy porosity trace of intersclar
porosity; with veins of chert as above,

Dolomite; white, cream to light grey, microcrys-
talline to fine crystalline, occasionally medium
crystalline, subhedral, dolomite cement, silica
cement, trace of anhydrite cement, poor to occa-
sionally fair intercrystalline fracture and buggy
porosity with minor veins of metasomatic

Chert as above.
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210

215

231

236

243

252

262

268

215m

231m

236m

243m

253m

262m

268m

276m
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Dolomite: cream to light grey, very fine to
meidum crystalline, subhedral, dolomite cement,
minor silica cement, slightly argillaceous
inpart, poor fracture, vuggy and intercrystalline
porogsity with minor veins of

Chert; white to cream, 1light grey, metasomatic,
translucent to opaque, occasionally lainated,
occasional quartz crystals.

Dolomite; c¢ream to tan, very fine to fine crys-
talline, sucrosic texture in part, dolomite
cement, subhedral, poor intercrystalline, frac-
ture and vugygy porosity, with a trace of chert as
above.

Dolomite; cream to tan, very fine to meium crys-
talline, sucrosic texture in part, occasionally
coarse crystalline dolomite rhombs, dolomite
cement, trace of silica cement in fractures and
vugs, subhedral, poor intercrystalline, fracture
and wvuggy porosity with a trace of chert and
quartz crystals.

Dolomite; tan to light brown, microcrystalline,
sucrosic, dolomite cement, subhedral, tight to
poor intercrystalline porosity.

Dolomite; tan to light brown, 1light to medium

grey in part, fine crystalline to meium
crystalline, medium crystalline in part,
subjedral, dolomite cement, tight to poor

intercrystalline fracture and vuggy porosity.

Dolomite; cream to light brown, cryptocrystalline
to microcrystalline, dolomite cement, vitreous
lustre in part, dolomite cement, slightly argil-
laceous in part, tight to poor intercrystalline
porosity, minor vuggy and fracture porosity.

Dolomite; cream to tan, light grey in part, very
fine c¢rystalline, sucrosic in part, dolomite
cement, slightly argillaceous in part, tight t
poor intercrystalline porosity.

Dolomite; as above, with minor microcrystalline
dolomite and traces of grey green dolomitic
shale, traces of orange iron stained dolonmite,
probable good fracture porosity (lost circulation
at 273m - switched to foam drilling).
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276

286

304

310

316

32

327

343

286m

304m

310m

3l6m

322m

327m

343m

360m
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Dolomite; cream to tan, light grey/brown, crypto-
crystalline to very fine crystalline, sucrosic in
part, vitreous lustre in part, subhedral, dolo-
mite cement, tight to poor intercrystalline poro-
sity, probable fracture porosity.

Dolomite; tan, fine to medium crystalline occa-

sionally coarse crystalline, subhedral, dolomite

cement, trace of pyrite cement, vitreous lustre,
poor to fair fracture, vuggy and intercrystalline
porosity.

Dolomite; cream to tan, fine to medium crystal-
line, occasionally coarse crystalline, subhedral,
dolomite cement, trace of pyrite cement, vitreous
lustre, fair wvug and fracture porosity, minor
intercrystalline porosity, trace of grey dgreen
dolomitic shale, trace of grey/green argillaceous
siltstone.

Dolomite; cream to tan, as above

Dolomite; tan to light grey/brown, microcrystal-
line to fine <crystalline, occasionally medium
crystalline, subhedral, dolomite cement, trace of
pyrite cement, vitreous lustre poor to fair vuggy
and fracture porosity, minor intercrystaline
porosity, trace of siliceous oolites.

Dolomite; tan to light grey/brown, fine to meium
crystalline, subhedral, dolomite cement, vitreous
lustre, poor to fair intercrystalline porosity,
minor vuggy and fracture porosity.

Dolomite; cream to tan, light grey/brown in part,
microcrystalline to very fine crystalline, dolo-
mite cement, vitreous lustre in part, sucrosic in
part, poor to occasionally fair intercrystalline
porosity, minor vuggy and fracture porosity.

Dolomite; cream to light brown, microcrystalline,

dolomite cement, vitreous lustre in part,

sucrosic in part, slightly argillacoues in part,
dolomite cement, poor intercrystalline porosity,
trace of vuggy and fracture porosity, trace of
siliceous oolites.
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Dolomite; cream to light brown, microcrystalline,
occasionally fine to medium crystalline, dolomite
cement, vitreous lustre in part, sucrosic texture
in part, poor intercrystalline porosity, minor
vuggy and fracture porosity, trace of chert,
trace of light grey/green, 1light - medium grey
shale partings.

Dolomite; tan to lught brown, cryptocrystalline
to microcrystalline, occasionally fine crystal-
line, vitreous lustre in part, sucrosic texture
in part, dolomite cement, poor intercrystalline
porosity, minor vuggy porosity; with common par-
tings of

Shale; 1light grey/green, medium grey, blocky to
sub fissile, slightly dolomitic.

Dolomite; cream to meidum brown, microcrystalline
to fine crystalline, vitreous 1lustre, dolomite
cement, subhedral, slightly argillacecus in part,
tight to poor intercrystalline porosity, trace of
vuggy porosity; with common partings of

Shale; light to dark grey/green, medium
grey/brown, blocky, dolomitic in part.

Dolomite; tan to light brown, cryptocrystalline
to very fine «crystaline, dolomite cement,
subhedral, slightly argillaceous in part, tight
to pjoor intercrystalline porosity, trace of
vuggy porosity, with minor partings of;

Shale; as above, and traces of qgrey/gqreen
dolomitic siltstone.

Dolomite; cream to light brown, microcrystalline,
occasionally fine crystalline, dolomite cement
subhedral, vitreous lustre in part, micro-sucro-
sic in part, tight to very poor intercrystalline
porosity, trace of wvuggy and fracture ©porosity
with rare veins of

Chert; white to clear, opaque to translucent,
minor disseminated pyrite inclusions in part,
traces of grey/green shale and siltstone.

Dolomite; white to cream, 1light to medium brown
in part, cryptocrystalline to microcrystalline,
occasionally fine to medium crystaline, subhed-
ral, dolomite cement, trace of calcite cement,
trace of pyrite cement, tight to poor intercrys-
talline porosity, trace of wvuggy and fracture
porosity with common partings of
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Shale; light to medium grey, grey/green, blocky,
soft, slightly dolomitic, slightly silty in part,
traces of metasomatic chert, traces of slightly
dolomitic grey/green siltstone.

Dolomite; c¢ream to 1light grey, 1light brown,
microcrystalline, common fine to medium crystal-
line, subhedral to occasionally subhedral, dolo-
mite cement, trace of calcite cement, trace of
yrite cement, slightly argillaceous 1in part,
tight to poor vuggy and fracture porosity, minor
intercrystalline porosity with common partings of
Shale; 1light grey/green, blocky, soft, minor
disseminated pyrite, slightly silty, slightly
dolomitic, with rare veins and pockets of metaso-
matic chert.

Dolomite; tan to medium grey/brown, cryptocrys-
talline, occasionally fine to medium crystalline,
subhedral to occasionally euhedral, dolomite
cement, trace of calcite cement, slightly argil-
lacecus in part, tight to poor vuggy and fracture
porosity, trace of intercrystalline porosity,
with rare partings of grey/green, slightly dolo-
mitic shale and rare veins or pockets of metaso-
matic chert.

Dolomite; cream to tan, fne to meium crystalline,
subhedral, dolomite cement, trce of pyrite
cement, poor vwvug and fracture porosity, minor
intercrystalline porosity with common partings of
Shale; bright green, soft, blocky, waxy lustre
and

Shale; 1light grey/gqreen, blocky, soft, silty in
part, slightly dolomitic and traces of metasoma-
tic chert.

Dolomite; cream to light grey/brown, microcrys-

talline, occasioconally fine to medium crystalline,

subhedral, dolomite cement, trace of calcite
cement, slightly argillaceous, slightly silty in
part, tight to very poor wvug and fracture porosi-
ty, trace of intercrystalline porosity with minor
partings of

Shale; 1light to medium grey/green, blocky, soft,
silty in part, dolomitic in part, with rare veins
or pockets of metasomatic chert within the dolo-
mite.
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Dolomite; cream to tan, microcrystalline to
medium crystalline, subhedral, dolomite cement,
trace of calcite cement, trace of pyrite cement,
slightly silty in part, tight to poor vug and
fracture porosity, trace of intercrystalline
porosity, with occasional veins of

Chert; white to light grey, c¢lear, metasomatic,
opaque to translucent, banded in part, and
occasional partings of

Shale; 1light to medium grey/green, blocky, waxy
lustre in part, slightly silty in part, slightly
dolomitic, trace of pyrite.

Dolomite; cream to light brown, cryptocrystalline
to microcrystalline occasionally very fine to
medium crystalline, subhedral, dolomite cement,
trace of calcite cement, trace of pyrite cement,
tight to poor fracture and vuggy porosity, with
common bands of

Shale; 1light grey, 1light to medium grey/green,
blocky, soft, waxy in part, silty in part,
slightly dolomitic in part, with occasional veins
and/or pockets of chert.

Dolomite; tan to light grey/brown, cryptocrystal-
line, dolomitic cement, trace of calcite cement,
slightly argillaceous, tight, trace of shale
partings.

Dolomite; tan to medium brown, cryptocrystalline
to very fine crystalline, dolomite cement, trace
of calcite cement, slightly argillacous, tight to
poor vug and frcture porosity, trace of chert
veining, trace of shale partings.

Dolomite; <c¢ream to medium brown, cryptocrystal-

line to medium crystalline, dolomite cement,

trace of calcite cement, slightly argillacecus in
part, tight to poor vuggy and fracture porosity,
trace of intercrystalline porosity, traces of
chert and grey/green silty dolomitic shale.

Dolomite; tan to medium brown, crykptocrystalline

to microcrystalline, occasionally very fine

crystalline, dolomite cement, trce of calcite
cement, slightly argillaceous in part, tight,
rare veins of metasomatic chert, and rare
partings of grey/green, brown dolomitic shale.
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Dolomite; tan to medium brown, cryptocrystalline
to microcrystalline, occasionally very fine to
fine crystalline, dolomite cement, trace of
calcite cement, slightly argillaceous in part,
tight, trace of shale partings.

Dolomite; c¢ream to light brown, microcrystalline
to medium crystalline, subhedral to euhedral in
part, dolomite cement, trace of calcite cement,
trace of pyrite cement, poor to occasionally fair
vug and fracture porosity, minor intercrystalline
porosity, trace ofmetasomatic chert veining and
lining vugs with occasional silicecus oolites.

Dolomite; as above, with common bands and
partings of

Shale; 1light grey, 1light to medium grey/green,
blocky, soft, silty in part, dolomitic.

Dolomite; cream to meidum brown, cryptocrystal-
line to very fine crystalline, comonly fine to
medium crystalline, subhedral, dolomite cement,
trace of calcite cement, slightly argilaceous in
part, poor to occasional fair vug and fracture
porosity, trace of intercrystalline porosity,
with common bands and partings of

Shale 1light grey, 1light to medium grey/green,
blocky, soft, silty in part, dolomitic in part,
traces of disseminated pyrite, slightly bentoni-
tic; with rare veins and vug linings of metasoma-
tic chert with rare siliceous oolites.

Dolomite; cream to light grey, light grey/brown,
cryptocrystalline to microcrystalline, occasion-
ally to commonly very fine to fine crystalline,
subhedral, dolomite cement, trace of calcite
cement, slightly argillaceous in part, tight to
occasional poor vuggy and fracture porosity, trce
of intercrystaline porosity, with common bands
and partings of

Shale; 1light grey, light to medium grey/green,
blocky, soft, silty in part, dolomitic in part;
rare chert veining.

Dolomite; cream to light grey/brown, cryptocrys-
talline to fine «c¢rystalline, dolomite cement,
trace of calcite cement, slightly argillaceous
in part, tight to poor vug and fracture porosity
with a trace ofintercrystalline porosity; and
common partings and thin bands of
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Shale; light grey, light to medium grey/green,
green, blocky, soft, silty in part, dolomitic in
part, with rare chert veining and lining vugs.

Dolomite; cream to light grey, light grey/brown,
cryptocrystalline to microcrystalline, dolomite
cement, common calcite cement, slightly
argillaceous in part, tight with traces of shale
and chert.

Dolomite; tan to medium brown, cryptocrystalline,
occasionally very fine to fine crystalline, dolo-
mite cement, trace of calcite cement, slightly
argillaceous in part, tight to occasional poor
vug and fracture porosity, trace of shale,

Dolomite; cream to medium brown, cryptocrystal-
line, commonly very fine to fine crystalline,
rarely medium crystalline, dolomite cement, trace
of calcite cement, slightly argillaceous in part,
tight to occasional poor vug and fracture porosi-
ty, trace of intercrystalline porosity, common
light grey, 1light grey/green dolomitic shale
partings, trace of white to clear metasomatic
chert,

Dolomite; 1light to medium brown, cryptocrystal-
line, dolomite cement, trace of calcite, slightly
argillaceous to argillaceous, tight, trace of
dark brown shale partings.

Dolomite; tan to medium brown, cryptocrystalline,
occasionally fine crystalline, dolomite céement,
calcite cement, slightly argilaceous, tight ot
occasionally poor wvug and fracture porosity,
common dark green shale partings trace of metaso-
matic chert.

Dolomite; light to medium grey/brown, cryptocrys-
talline to microcrystalline, dolomite cement,
trace of calcite cement, slightly arillaceous to
very argillaceous, grades to shale in part,
tight, occasional medium grey/green dolomitic
shale partings.

e b
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Dolomite; medium to dark grey/brown cryptocrys-
talline ta occasionally microcrystalline,
dolomite cement, trace of calcite cement, argilla
ceous to very argillaceous grades to dolomitic
shale in part, tight, with common bands and par-
tings of

Shale; medium to dark grey/green, blocky,
moderately soft, slightly dolomitic,.

Dolomite; medium to dark grey/brown, cryptocrys-
talline, dolomite cement, trace of calcite
cement, argillacecus to very argillaceous, grades
to dolomitic shale in part, tight, with common
bands and partings of

Shale; medium to dark grey/green, blocky, moder-
ately soft, slightly dolomitic in part, trace of
disseminated pyrite, slightly bentonitic in part.

Dolomite; medium to dark grey/brown, cryptocrys-
talline to microcrystalline, dolomite cement,
trace of calcite cement, slightly argillacoues to
very argillaceous, grades to dolomitic shale in
part, tight, with abundant bands and partings of;
Shale; medium to dark grey/green, blocky, soft,
slightly dolomitic in part, traces of dissemi-
nated pyrite, slightly bentonitic.

SALINE RIVER FORMATION 723m (-287.78m)

723 - 727m
727 - 737m
737 - 745m
745 - 750m

Shale: as above

Shale red, red/brown, light to medium grey/green,
green, blocky, moderately soft, slightly dolomi-
tic, bentonitic in part; with common bands of
Dolomite; 1light to meidum brown, cryptocrystal-
line to microcrystalline, dolomite cement, trace
of calcite cement, slightly argillaceous, tight.

Interbeds of Shale; as above, and

Dolomite; as above with occasional fine crystal-
line texture and poor porosity (very poor samples
after wiper trip}.

Interbeds of mainly Dolomite; tan to lightjbrown,
crypytocrystalline, occasional micro to meidum
crystalline, subhedral, dolomite cement, trace
ofj calcite cement, slightly argillacous in part,
tight to occasicnal poor vug and fracture
porosity; and

Shale; dark red/brown, bright green, 1light
grey/green, blocky, moderately soft, dolomitic in
part, bentonitic in part.
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Interbeds of Dolomite; as above and

Shale; 1light grey/green, and greenish grey, dark

brownish red, blocky, soft, dclomitic in part,

bentonitic in part, trace of disseminated pyrite.

Interbeds and Interlaminations of Dolomite; cream

to light grey, medium brown, orange, cryptocrys-
talline to microcrystalline, occasionally fine
crystalline, dolomite cement, minor anhydrite
cment, slightly argillaceous to very argillaceous
in part, grades to dolomitic shale 1in part,
tight, and

Shale:; green, grey/green, chocolate brown, bloc-
ky, dolomitic in part, waxy in part, trace of
salt casts in part, grades to argillaceous dolo-
mite in part, possible thin bands of massive
salt, occasional laminae of massive anhydrite,

Shale; 1light grey/green, dgreen, sub fissile -

fissile, dolomitic 1in part, common anhydrite

cement, waxy 1in part, grades to argillaceous
dolomite in part, with minor bands and laminae of
Dolomite; c¢ream to light gbrown, c¢ryptocrystal-
line to microcrystalline, doclomite cement, anhy-
drite cement, salt cement (casts), slightly
argillaceous to tight, with minor thin bands and
laminae of

Anhydrite; white to 1light grey, opaque to
translucent, soft, fibrous texture 1in part,
interlaminated with thin bands of salt.

Shale; grey/green, green, trace of red shale
fissile, slightly dolomitic in part, slightly
anhydritic 1in part, slightly disseminated with
salt, waxy in part, trace of disseminated pyrite
with minor laminae and bands of

Dolomite; as above

Anhydrite as above, and salt

Shale;: grey/green, 1light grey, red, fissile,
soft, slightly bentonitic, slightly dolomitic,
slightly anhydritic in part, common salt casts,
waxy in part, common bands and pockets of anhyd-
rite, dolomite, trace of salt.

Shale; as above, grading to occasional bands of

Dolomite; cream to tan, cryptocrystalline,
dolomite cement, anhydrite cement, trace of salt
cement (casts), slightly argillaceous to

argillaceous, grades to shale and anhydrite in
part, tight with minor laminae and pockets of
Anhydrite; and salt (halite).

1o emppr———————
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Shale; as above with common laminae, bands and
pockets of

Dolomite; as above; and common bands, laminae and
pockets of

Anhydrite; 1light grey, tan, sucrosic texture in
part, massive, soft, slightly dolomitic in part,
slightly argillaceous, with common pockets and
inclusions of salt

Shale; grey/green, green, red, fissile, soft,
slightly dolomitic, slightly bentonitic, slightly
anhydritic in part, waxy in part, occasional salt
casts, grading to common bands and laminae of

Dolomite; cream te tan, cryptocrystalline,
dolomite cement, anhydrite cement, trace of salt
cement (casts), slightly argillaceous to
argillaceous, tight; with common bands and

laminae of
Anhydrite, as above and common laminae and
pockets of salt.

SALINE RIVER SALT MEMBER 845m (-409.78)

845 - 850m
850 - 855m
855 - B66m
866 - 882m

Salt with abundant thin bands and laminae of
Shale; light grey, 1light grey/green, blocky to
sub fissile, soft, slightly bentonitic, slightly
dolomitic, commonly anhydritic, commen  Ssalt
casts, and common thin bands and laminae of
Anhydrite; cream to light grey/brown, argilla-
ceous 1in part, dolomitic in part, sucrosic
texture in part, salt casts, grading to thin
bands and laminae of

Dolomite, cream to light grey/brown, cryptocrys-
talline, dolomite cement, abundant anhydrite
cement, common salt casts, tight

MISSED SAMPLE (fast drilling)

Salt; laminated with abundant stringers of

Shale; cream, light grey/green, red, light green,
sub fissile to soft, slightly dolomitic to very
dolomitic, anhydritic in part, slightly
bentonitic in part, with occasional salt casts,
and common laminae of

Dolomite; as above and common laminae of

Anhydrite; as above

Salt (probably halite) with abundant laminations
of
Shale; as above, and
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Anhydrite; cream to light grey/brown, slightly
argillaceous in part, slightly dolomitic in part,
sucrosic texture in part, fibrous texture in
part, and common laminae and bands of

Dolomite; cream to tan, cryptocrystalline,
dolomite cement, abundant anhydrite cement,
argilaceous to very argillaceous in part, grades
to shale and/or anhydrite inpart, trace of salt
casts, tight.

Salt; with common laminae and stringers of

Shale; grey/green, dgreen, light grey,j red,
blocky to sub fissile, soft, dolomitic in part,
anhydritic 1in part, trace of salt «casts and
occasional stringers of

Anhydrite; cream to 1light brown, slightly
dolomitic in part, argilaeous in part, fibrous
texture in part, trace of salt casts; and rare
thin bands or laminae of

Dolomite; cream to tan, cryptocrystalline,
dolomite cement, abundant c¢nhydrite cement,
argillaceous to very argillacecus, tight, trace
of salt casts.

Anhydrite; as above interbedded with thin
stringers of salt
Shale:; as above and Dolomite, as above.

Salt: with occasional thin bands or laminae of
Anhydrite; white, cream to light brown, soft,
sucrosic texture in part, dolomitic in part,
argillaceous inpart, trace of salt casts: and
occasional thin laminae of

Shale; c¢ream to light grey, 1light grey/green,
light green, red, blocky to sub fissile,
dolomitic to very dolomitic in part, anhydritic
in part, trc of salt casts, and rare laminae of
Dolomite; cream to tan, crykptocrystalline, dolo-
mite cement, anhydrite cement, argillaceous to
very argillaceous, (grades to dolomitic shale)
tight, trace of salt casts.

Salt; with occasional laminae of

Anhydrite; white, cream to light brown, soft,
sucrosic texture in part, fibrous texture in
part, trace of salt casts; and occasional laminae
of

Shale; tan, light grey, light grey/green, green,
trace of red, blocky, soft, dolomitic in part,
anhydritic in part, slightly bentonitic in part,
trace of salt casts; and rare thin laminae of
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920 - 935m Dolomite; creanm to tan, cryptocrystalline,

(cont'd) dolomite cement, abundant anhydrite cement,
argillaceous, tight, trace of salt casts; common
hexagonal depyramidal quartz crystals.

935m MUD SYSTEM BECOMES SATURATED WITH SALT. SALT
FRAGMENTS DO NOT DISSOLVE IN DRILLING MUD

935 - 960m Salt; (halite); clear, trace vyellow, with
occasional thin laminae of
Anhydrite; white to light brown, moderately hard,
sucrosic texture in part, with rare thin laminae of
Shale; grey/green, soft, blocky, slightly dolomi-
tic, slightly anhydritic in part, trace dolomite.

960 - 983m Interbeds of Shale; Halite; clear, trace yellow,
and ~
Shale; cream, light brey/green, green, blocky,
soft, slightly dolomitic, anhydritic in part,
and;
Anhydrite; white, cream to tan, soft, sucrosic
texture in part, argillaceous in part, dolomitic
in part, trace of gypsum, trace of cryptocrystal-
line, anhydritic dolomite.

983 - 1003m Interbeds of Salt: Halite; clear, slightly
vellow, and;
Shale; light to dark grey/green, light grey, dark
brown, tan, trace red, blocky, soft, waxy in
part, dolomitic in part, anhydritic in part,
slightly bentonitic in part, and;
Anhydrite; cream to tan, 1light grey, fibrous
texture in part, dolomitic in part, argillaceous
to very argillaceous 1in part, trace of
cryptocrystalline anhydritic dolomite.

100 - 1003m As above

1003m MT CAP FORMATION (-567.78m)

1003 - 1013 Shale; tan, light grey, dark grey/brown, blocky,
soft, dolomitic anhydritic in part, interbedded
with

Anhydrite; white cream, light grey, light brown,
argillaceous to very argillaceous in part,
dolomitic in part, fibrous texture in part with
minor thin bands or stringers of

Dolomte; cream to tan, cryptocrystalline, dolo-
mite cement, anhydrite cement, slightly calca-
reous 1in part, argillaceous to very argillaceous,
tight, grades to argillaceous shale, trace of
salt.
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Shale; tan, emdium to dark green, trace of red,
blocky to sub fissile, waxy, calcareous in part,
slightly anhydritic in part, with occasional
bands of

Anhydrite; tan, medium to dark brown, massive
habit, satin lustre in part, and occasional bands
of

Dolomite; tan to light brown, cryptocrystalline,
dolomite cement, anhydrite cement in part,
argillaceous, tight.

Shale; dark grey/brown, dgreen to dark gren,
blocky to sub fissile, waxy in part, soft to
moderately hard, calcareous in part, with common
bands of

Dolomite; tan to light brown, cryptocrystalline
to microcrystalline, sucrosic texture in part,
dolomite cement, trace of anydrite cement,
slightly argillaceous to argillaceous, tight to a
trace of intercrystalline porosity, and rare
bands or laminae of

Anhydrite; white to light brown, soft, sucrosic
texture in part, slightly dolomitic 1in part,
slightly argillaceous in part.

Shale; medium to dark green, dark brown, blocky
to subfissile, slightly calcareous in part,
bituminous in part, moderately hard, with common
bands of

Dolomite; as above and rare thin bands of
Limestone; medium brown, micritic, trace of dolo-
mite cement, argillaceous, bituminous, tight,
trace of reddish brown metasomatic chert.

Interbeds of Dolomite; tan to medium brown,
cryprocrystalline tomicrocrystalline, dolomite
cement, anhydrite cement 1in part, clear to

argillaceous, vitreous lustre in part, sucrosic
texture in part, tight race of intercrystalline
porosity, and;

Shale; as above with minor bands of

Anhydrite; white to light brown, soft, socrosic
texture 1in part, slightly dolomitic in part,

slightly argillaceous, trace of chert.
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Dolomite; cream to tan, medium brown,
cryptocrystalline to microcrystalline, dolomite
cement, minor anhydrite cement, calcite cement in
part, slightly silty and sandy in part, slightly
bitumen engrained, tight to a trace of
intercrystalline porosity, with common bands of
Shale; 1light grey/green, medium to dark brown,
blocky to sub fissile, micromicaceocus, slightly
dolomitic in part, slightly bituminous in part,
waxy lustre in part, trace of medium to dark
brown metasomatic chert.

Shale: as above, with occasional bands of
Dolomite; as above, with traces of dark brown
metasomatic chert and anhydrite.

Shale; dark grey/green, dark brown, blocky to sub
fissile, slightly calcareocus, slightly bituminous
in part, with occasional bhands of

Dolomite: cream to tan, occasionally medium
brown, microcrystalline, dolomite cement, minor
calcite cement, monor anhydrite cement, slightly
argillaceous to argillaceous, tight to a trace of
intercrystalline porosity, and occasional bands
of

Limestone; medium to dark brown, micritic to very
fine granular, trace of dolomite cement, slightly
bitumen engrained, slightly argillaceous, tight
to trace of effective intergranular porosity, and
rare laminae of

Anhydrite; white to cream, sucrosic texture in
part, slightly dolomitic in part, trace of dark
brown chert.

Shale; as above with rare bands or laminae of
Dolomite; and
Limestone; as above

Shale;: dark grey/green, dark grey/brown, dark
brown, sub fisgsile, mocromicaceous, slightly
calcareous, slightly bitumen engrained in part,
with rare bands of

Limestone; light to dark brown, micritic to very
fine granular, dolomitic in part, slightly argil-
lacecus in part, slightly bitumen engrained in
part, tight, trace of dolomite trace of anhydrite.

T N Y—————p—
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Shale; dark grey/green, dark brown, sub fissile,
waxy in part, slightly calcarecus, micromicaceous
in part, slightly anhydritic in part, silty and
sandy in part, with rare bands of

Dolomite, tan to light brown, cryptocrystalline
to microcrystalline, dolomite cement, anhydrite
cement, slightly argillacecus, tight, and rare
bands of

Anhydrite, 1light brown, c¢ream, soft, fibrous
texture in part, satin lustre in part, dolomitic
in part, argillaceous, trace of edium to dark
brown chert.

Shale; medium to dark brown, dark grey, blocky,
moderately hard, very sandy in part, very silty
in part, slightly bituminous in part, trace of
very slow weak green massive cut; with occasicnal
bands of

Limestone; tan to medium brown, micritic to very
fine granular, calcite cement trace of dolomite
cement, slightly argillacecus, slightly to very
sandy and silty in part, tight, trace of dolomite
trace of sandstone.

Interbeds of Shale; medium to dark grey/green,
dark brown, blocky to sub fissile, slightly to
very calcareous in part, moderately hard, sandy
in part, bitumen engrained in part, trace weak
green cut fluorescence, and;

Limestone; light to dark brown, micritic, calcite
cement, dolomite cement, slightly argillaceous to
argillaceous, slightly bitumen engrained in part,
slightly sandy in part, tight, trace of dolomite.

Dolomite; tan to light brown, cryptocrystalline
to microcrystalline, dolomite cement, anhydrite
cement, sandy to very sandy in part, argilla-
ceous, slightly bitumen engrained, very poor
intercrystalline porosity, grades to sandstone in
part.

Shale; medium to dark grey, medium to dark brown,
blocky to sub fisile, very micro-micaceous in
part, slightly bitumen engrained in part, sandy
in party, satiny lustre in part, (trace of weak
green cut fluorescence), with occasional bands of
Dolomite: as above, and occasional bands of
Limestone; tan to dark brown, micritic, calcite
cement, dolomite cement, slightly argillaceous to
argillaceous, slightly bitumen engrained in part,
slightly sandy in part, tight.
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1148 - 1160m

1160 - 1l61lm

1161 - 1175m

1175 - 1187m

1187 - 11%4m

1194 - 1195m

1195 - 1198m
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Shale; medium to dark grey/green, dark grey,
blocky to sub fissile, very micromicaceous in
part, calcareous in part, satiny lustre in part,
with rare bands of

Dolomite; as above and rare bands of

Limestone; as above

Siltstone; white to cream, quartz, silt to very
fine grained, sub angular, well sorted, silica
cement, minor calcite cement, slightly
argillaceocus to very argillaceous, poor effective
intergranular porosity, trace of slow weak green
massive cut,

Interbeds of Shale; dark grey, dark grey/green,
blocky to sub fissile, waxy 1lustre in part,
calcareous in part, very micromicaceous in part,
satiny lustre in part, and

Siltstone; cream, white to light grey, medium
grey, quartz, silt, sub angular, well sorted,
silica c¢ement, minor kaolin cement, slightly
argillacecus in part, trace bitumen plugged, poor
effective intergranular porosity, trace of weak
yellow fluorescence, trace of fast weak green
massive cut, (good gas show on hot wire at 1165 -
1169m) .

Shale; medium to dark grey, blocky, micromica-
ceous, silt and sandy in part, calcareous in
part, satiny lustre with rare thin bands or lami-
nae of

Siltsonte; as above

Dolomite; medium to dark brown, fine to meidum
crystalline, dolomite cement, anhedral sandy in
part, argillaceous, bitumen engrained, tight to
very poor intercrystalline porosity, trace of
pale green cut fluorescence with minor thin bands
and stringers of

Shale; medium to dark grey, grey/brown blocky to
sub-fissile, calcareous, bitumen engrained.

Siltstone; cream, light to medium grey/brown,
quartz, silt to very fine grained, sub-angular,
well sorted, silica cement, slightly argilaceous
to argillaceous matrix, trace of mica-flakes,
falr effective intergranular porosity (up to 12%)
trace weak green fluorescence, slow weak green
massive cut.

Siltstone; asabove finely interbedded with

Dolomite; as above. {Good gas shows on hot
wire),
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1198 - 1213m Interbeds of Siltstone; cream, light to medium
grey, quartz, silt, subangular, well sorted,
abundant calcite and silica cement, slightly
argillaceous to argillaceous in part, poor effec-
tive intergranular porosity, trace of slow weak
green cut fluorescence, and
Dolomite, medium to dark brown, fine to medium
crystalline, anhedral, dolomite cement, silty and
sandyk in part, argillaceous, bitumen engrained,
tight to very poor intercrystalline and microvug
porosity, trace of slow weak green massive cut
fluorescence; and minor thin bands of
Shale; medium to dark grey, blocky to sub fis-
sile, slightly calcareous, moderately hard, waxy
lustre in part, bituminous in part, satiny lustre

in part.
1212m MOUNT CLARKE (-776.78m)
1213 - 1215m Sandstone; cream, light grey, 1light brown,

guartz, very fine to fine grained, occasicnally
medium grained, sub angular, well sorted, silica
cement, slightly argillacous matrix, fair inter-
granular porosity, common live oil staining, com-
mon weak vellow fluorescence, fast pale green
massive cut.

1215 - 1217m Sandstone; cream, gquartz, very fine to fine
grained, occasionally medium grained, subangular,
well sorted, silica cement, argillaceous matrix
in part, poor to good effective porosity, trace
to common live o0il staining, trace weak green
fluorescence, fast pale green massive cut.

1217 - 1224m See Core Description - Core #1

1224 - 1228m Interbedded Sandstone: cream to medium brown,
quartz, very fine to fine grained, occasionally
medium graiend, subangular to well rounded, mod-
erately sorted, silica cement, slightly argilla-
ceous matrix in part, trace bitumen plugged, poor
to fair intergranular porosity trace of weak yel-
low fluorescence, trace of fast pale yellow/green
cut, and
Shale; dark grey/green, blocky, slightly micro-
micaceous, moderately hard, and
Siltstone; cream to light brown, gquartz, silt,
well sorted, abundant silica cement, slightly
argillaceous matrix, poor effective intergranular
porosity, trace of weak yellow fluorescence trace
of fast pale yellow/green massive cut.
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1228 - 1231m

1231 - 1233m

1233 - 1235m

1235m PROTEROZOIC

1235 - 1245m

1245 - 1261m

1261 - 1269m

1269 - 1289m
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Sandstone; 1light grey, light brown, quartz, very

fine to <coarse grained, well rounded, coarse
grained in a matrix of sub angular, very fine to
fine grained quartz, silica cement, slightly
argillaceous to argillaceous matrix, trace bitu-
men plugged fair to occasional good intergranular
porosity, trace of live o0il staining, trace of
weak yellow fluorescence, slow weak yellow green
massive cut.

Shale; dark grey/green, blocky, slightly micromi-

ceous, moderately hard.

Sandstone; tan, light brown, quartz, very fine to
fine grained, occasionally medium grained, sub
anguar, well sorted, silica c¢ement, slightly
argillaceous in part, bitumen plugged in part,
poor to occasional good intergranular porosity,
trace of weak yellow fluorescence, trace of slow,
pale vellow/green massive cut.

(CLASTIC SEQUENCE) (-799.,78)

Interbeds of Sandstone; dark brown/red, maroon,
quartz, very fine to fine grained, subangular to
subrounded, well sorted, silica cement, red
argillaceous matrix, very poor to poor intergra-
nular porosity, trce of slow weak yellow/green
cut, trace of dolomite and

Shale, maroon, red/brown, blocky, very sandy,
hard, slightly dolomitic in part, siliceous in
part, grades to argillaceous sandstone.

Shale; maroon, blocky, hard, slightly dolomitic
in part, siliceous, very sandy, grades to
argillaceous sandstone, with occasional pockets
and rhombs of dolomite.

Shale; as above, interbedded with

Sandstone; maroon, gquartz and lithic fragments,
silt to fine grained, subangular to subrounded,
moderately sorted, abundant silica cement, dolo-
mite cement, ferrous cement, argillaceous to very
argillaceous, tight to trace of intergranular
porosity (sand may possibly be classed as a sub-
greywacke or litharenite).

Interbeds of Shale; maroon, dark brown/red,
blocky, hard, sandy to very sandy in part,
slightly dolomitic, very silicous, and;

T -
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1289 - 1308m

1308 - 131é6m

1316 - 1328m

1328 - 1343m

1343 - 1358m
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Sandstone; maroon, quartz and lithic grains, silt
to fine grained, subangular to subrounded, mod-
erately sorted, abundant silica cement, minor
dolomite cement, abundant ferrous cement, argil-
laceous to very argillaceous matrix tight, trace
of microveining, trace of dolomite rhombs in
argillaceous matrix.

Interbeds of Shale; maroon, dark brown, blocky,
hard, very sandy in part, slightly dolomitic,
trace anhydrite (?) very siliceous grades to
sandstone, and

Sandstone, maroon, dark brown, quartz and lithic
fragments, silt to fine grained, moderately sor-
ted, hard, minor dolomite cement, trace of anhyd-
rite cement, abundant silica cement, abundant
ferrous cement, argillaceous to very argillaceous
matrix, tight, trace of siltstone trace of micro-
veining trace of dolomite rhombohedrons in matrix

Interbeds of Shale; as above and
Sandstone; as above (abundant shale cavings).

Interbeds of Shale; maroon, dark grey/brown,
blocky, slightly calcareous, hard, iron stained,
sandy to very sandy in part, siliceous, and;
Sandstone dark brown, maroon, quartz and lithic
grains, very fine to fine grained, sub angular to
sub rounded, moderately sorted, silica cement,
iron cement, dolomite cement, arillaceous to very
argillaceous, tight.

Interbeds of Shale; dark brown, dark brown/black,
blocky, hard, slightly dolomitic, minor 1iron
stained, sandy to very sandy in part, siliceous,
and

Sandstone; medium to dark brown, dark brown/black
quartz and 1lithic grains, very fine ¢to fine
grained, sub angular to sub rounded, moderately
sorted, silica cement, ferrous cement, minor
dolomite cement, argillaceous to very argilla-
ceous, tight.

Interbeds of Shale; dark brown/red, dark brown,
blocky, dolomitic, hard, iron stained, sandy to
very sandy in part, siliceous, and

Sandstone; medium to dark brown, gquartz and
lithic grains, silt to fine grained subangular to
subrounded, moderately sorted, silica cement,
iron cement, minor dolomite cement, argillaceous,
tight.
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1358 - 1370m

1370 - 1385m

1385 - 1400m

1400 - 1409m

1409 - 1420m

1420m
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Interbeds of Shale:; dark brown/red, dark brown,
blocky, dolomitic, hard, iron stained, sandy to
very sandy in part, siliceous, and

sandstone: dark brown, dark brown/red, quartz and
lithic grains, silt to fine grained, subangular
to subrounded, moderately sorted, dolomite
cement, iron cement, silica cement, very
argillaceous matrix, tight, with common laminae
and pockets of red dolomite.

Interbeds of Shale; medium to dark grey/brown,
blocky, hard, slightly declomitic, sandy to very
sandy in part, siliceous, and

Sandstone; medium to dark grey/brown, dark brown/
red, quartz and lithic grains, silt to very fine
grained, subangular to subrounded, moderately
sorted, silica cement, dolomite cement, iron
cement, very argillaceous, tight, trace of dolo-
mite rhombs and thin laminae.

Interbeds of Shale; dark grey/brown, blocky,
siightly dolomitic, very sandy, hard, siliceous,
abundant iron cement, trace of siderite grains,
and:

Sandstone; medium to dark grey/brown, quartz and
lithic grains, silt to fine grained, subangular
to subrounded, moderately sorted, silica cement,
dolomite cement, abundant ferrous cement, argil-
laceous to very argillaceous matrix, tight, trace
of dolomite,

See detailed core description.

Shale; dark brown, dark red/brown, blocky, very
hard, slightly dolomitic, siliceous, sandy in
part, sideritic with minor bands of

Sandstone, dark red/brown, dark grey, quartz and
lithic grains, very fine to fine grained, sub
angular, moderately sorted, silica, dolomite,
calcite and siderite cement, argillaceous matrix,
tight trace of dolomite rhombs, calcite crystals.

F,T.D.
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DETAILED CORE DESCRIPTIONS

CORE #1 1217m to 1224m, cut 7m recovered 7m

Coring Times: 5,3,2,5,6/5,6,8,4,5/11,12,9,12,12/14,13,12,12,14/
15,15,19,19,17/23,22,17,18,21/14,15,20,23,24

1217.0-1218.55m

1218.55-1219.14m

1219.14-1219.89m

1219.80-1222.0m

1222.0-1222.15m

1222.15-1222.82m

Sandstone; cream to tan, 1light grey, quartz,
silt to very fine grained, subangular, well
sorted, silica cement, slightly argillaceous
matrix, fair intergranular porosity, ( 7%)
common live oil staining, common patchy weak
golden fluorescence, slow weak yellow massive
cut, common wavy sub parallel argillaceous
laminae, lower 1 cm bioturbated.

Siltstone; cream to tan, quartz, silt, suban-
gular, well sorted, silica cement, slightly
argillaceous matrix, poor effective intergran-
ular porosity ( 5%), minor weak patchy fluores-
cence, very slow bright yellow massive cut,
abundantly bioturbated, common argillaceous
laminae and bands (up to lem thick).

Shale; medium to dark grey, dark grey/brown,
blocky, slightly silty, moderately hard, sili-
ceous, with common blebs, bands and lenses of

Siltstone; as above with no shows.

Shale; dark grey/green, blocky to sub fissile,
slightly micro-micaceous, moderately hard,
with occasional thin laminae, lenses and blebs
of

Siltstone; as above, no shows.

Shale; as above, interbedded with lenses and
bands of

Sandstone; salt and pepper, quartz and black
grains (possibly glauconite), fine grained,
subangular to subrounded, well sorted, silica
cement, fair intergranular porosity ( 10%).

Shale; medium to dark grey, dark grey/brown,

blocky, slightly silty, moderately hard, sili-
ceous.
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1222.82-1223.45m

1223.45 - 1224.0m
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Sandstone; salt and pepper, quartz and black
grains (possibly glauconite), fine grained,
occasionally medium grained, subangular,
moderately sorted, silica cement, argillaceous
matrix in part, fair effective intergranular
porosity ( B%), interbedded with minor bands
of

Shale; dark grey/green, blocky to sub fissile,
slightly micromicaceous, moderately hard,
structures of rip up clasts, ball and pillow
structures, and bioturbation.

Shale; dark grey/green, sub fissile, slightly

micro-micaceous, trace of pyrite, trace of
siltstone lenses and laminae at top.
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CORE #2 1400m - 1409m Cut 9.0m Recover 8.57m

Coring Times:

1400.0-1400.84m

1400.84-1402.20m

1402.20-1402.80m

1402.80-1404.80m

1404.80-1406.48m

1406.48-1408.57m

8,6,5,4,1/8,10,8,7,8/8,7,9,11,10/11,8,10,11,11/
12,10,w0,9,11/10,9,10,10,10/11,10,14,10,11/
10,10,9,8,9/8,8,8,9,9

Shale; dark brown/red, dark brown, blocky,
hard, sideritic, occasional calcite and dolo-
mite veining in horizontal and vertical frac-
tures, rare coarse grains and pebbles of soft
green/black mineral (chlorite?).

Shale; dark red/brown to black, blocky, mot-
tled with red and white blebs and wveins of
calcite and doleomite, blebs and pockets up to
2cm diameter dolomitic, sideritic, calcareous,
and siliceous, occasional grains and pebbles
of a soft green/black mineral (possibly chlo-~
rite)

Shale; same as interval 1400.00-1400.84m

Shale; dark red/brown, dark brown, blocky,
very hard, dolomitic, siliceous, calcareous,
sideritic, abundant veins and blebs of calcite
and dolomite, brecciated appearance in part,
possible slump festures, vertical fracture
from 1403.20-1404.20 infilled with calcite,
occasional grains and pebbles of soft green/
black mineral {(chlorite?)

Shale; dark grey, Dblocky, very hard, dolomi-
tiec, siliceous, sideritic, occasional calcite
blebs, occasional high angle slump festures,
rare vertical fractures lined with calcite and
occasionally dolomite, occasional black mine-
ral grains (chlorite?)

Shale; medium to dark grey, blocky, hard,
abundant silica cement, very silty (silt
grains obscured by abundance of cement, trace
of small scale cross beds, common obligue and
vertical fractures lined with calcite, vague
slump features)

* The entire core seems to have been exposed to some degree of
high grade diagenisis. Evidence of this consists of the possible
chlorite grains within the shales; also some of the shales seem to
have textures and structures common to sandstone however no sand
grains are discernable.
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SIDEWALL CORE DESCRIPTION

Anhydrite; white to cream, soft, slightly argillaceous,
slightly dolomitic

Anhydrite, as above

Halite; clear, white

Halite; clear, white

Anhydrite; white to cream, soft, slightly delomitic

Shale; 1light green, blocky, soft, very dolomitic,
slightly anhydritic.

Dolomite; medium grey/brown, cryptocrystalline, dolo-
mite cement, anhydrite cement, argillaceous, tight.

Shale; medium grey/green, blocky, moderately hard, very
dolomitic, slightly anhydritic.

Dolomite; light gray, cryptocrystalline, dolomite
cement, abundant anhydrite cement, very argillaceous,
tight, possibly very dolomitic anhydrite.

Shale; 1light grey/green, blocky, soft, very dolomitic,
slightly anhydritic?

Mud cake?

Dolomite; 1light to medium grey, cryptocrystalline?
dolomite cement, minor anhydrite cement, very argilla-
ceous, tight, grading to very dolomitic shale.

Dolomite; light grey, cryptocrystalline?, dolomite
cement, anhydrite cement, very argiliaceous, slightly
silty, tight.

Siltstone; medium grey, gquartz, very fine silt, sub
rounded, well sorted, abundant dolomite cement, slight-
ly argillaceous matrix, fair intergranular porosity.

Siltstone; light grey, quartz, very fine silt, subroun-
ded, well sorted, abundant dolomite cement, very argil-
laceous matrix, poor effective intergranular porosity.

Dolomite; 1light grey, cryptocrystalline? dolomite ce-
ment, argillaceous, slightly silty, tight.
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1172.0m
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1192.5m

1193.5m

1200.0m
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1227.0m
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Dolomite; as above

Shale; dark green, blocky to sub fissile, slightly
micromicaceous, soft, waxy lustre, very slightly
calcareous.

Siltstone; medium to dark grey, gquartz, silt, sub
angular to subrounded, well sorted, minor- dolomite
cement, slightly argillaceous matrix, trace bitumen,
poor to fair effective intergranular porosity, trace
weak yellow fluorescence.

Siltstone; cream to light grey, quartz, silt to very
fine grained, sub angular, well sorted, very minor
silica cement, very slightly argillaceous matrix, fair
intergranular ©porosity, poor permeability?, trace of
very weak yellow fluorescence, petroliferous odor.

Sandstone; c¢ream to light grey, guartz, silt to very

fine grained, subanqular, well sorted, very minor sili-

ca cement, very slight argillaceous matrix, fair inter-
granular porosity, poor permeability, common yellow
fluorescence, petroliferous odor.

Shale; medium grey/green, blocky to subfissile, very
silty and sandy, soft, calcareous, slightly bentonitic,
petroliferous odor.

Siltstone; light grey, quartz, sgilt to very fine
grained, sub angular, well sorted, calcite cement,
slightly argillaceous matrix, fair effective
intergranular porosity, trace of very weak vellow
fluorescence, petroliferous odor.

Sandstone; as above with abundant vellow fluorescence.

Dolomite?; . light grey, cryptocrystalline? dolomite

cement, argillaceous, slightly silty, tight.

Sandstone; medium grey, gquartz, silt to fine grained,

rarely medium grained, subangular to subrounded, poorly
sorted, silica cement, very slight argillacoues lami-
nae, fair to good effective intergranular porosity,
trace of very weak yellow fluorescence, strong petroli-
ferous odor.

Sandstone; light grey, 1light grey/brown, quartz, very
fine to fine grained, sub angular to sub rounded,
moderately sorted, trace of calcite cement, very slight
argillaceous matrix, poor to fair effective
intergranular porosity, trace of very weak vyellow
fluorescence, slight petroliferous odor.
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1229.0m

1231.0m

1232.0m

1233.0m

1238.0m

1284.0m
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Sandstone; medium grey/brown, quartz, very fine to fine
grained, sub angular to sub rounded, well sorted,
silica cement, very slight argillaceous matrix, fair to
good effective intergranular porosity, slight
petroliferous odor.

Sandstone; 1light to medium grey/brown, guartz, very
fine to fine grained, sub angular, well sorted, silica
cement, slightly argillaceous matrix, fair to good
intergranular porosity, slight argillaceous matrix,
petroliferous ocdor.

Sandstone; as above, petroliferous odor.

Sandstone; meidm grey/brown, sub angular, well sorted,
silica cement, slightly argillaceous matrix, trace
bitumen plugged, poor to fair intergranular porosity.
Petroliferous odor.

Shale; red, blocky, moderately hard, trce of dolomite
veining, occasional soft green mineral grains (chlo-
rite?)

Sandstone; quartz, very fine grained, medium grey, sub
angular to angular, well sorted, abundant dolomite
cement, argillaceous matrix, very hard, tight, exposed
to high grade diagenisis?
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a)

i}

PCI ET AL TWEED LAKE M-47

INTRODUCTION

Summary:

PCI et al Tweed Lake M-47, located in the Colville Lake area of
the Northwest Territories (Figure 1) was drilled to a total
depth of 1420 m. It was the second well drilled in the 1984 -
85 Northern Interior Plains Project, and was completed in 44
days.

The location coordinates for this well are 66° 56*' 47.11" North
Latitude and 125° 54' 09.42" West Longitude. The ground eleva-
tion is 429.1 m above sea level.

Petro-Canada Incorporated of Calgary operated the well. ATCO
Drilting Ltd. of Calgary, the contractor, used Atco/Equtak #76,
a diesel mechanical rig built in 1983.

The primary objective of this exploratory well was the oil
potential in the sandstones of the Lower Cambrian Mt. Clarke
Formation.

PCI et al Tweed Lake M-47 was spudded on 1985-01-11 at 1300
hours. A 311 mm hole was drilled and reamed to 609 mm and

508 mm conductor pipe was set at 24 m. A 445 mm hole was then
drilled and 340 mm conductor casing set at 64 m.

A 346 mm, 21,000 KPa, B.0.P. was nippled up and the 311 mm
surface hole was drilled and 245 mm casing set at 760 m.
Drilling mud was used when drilling from 64 to 321 m and a
stable foam drilling fluid system was used from 321 to 760 m.

The 216 mm main hole was drilled with salt saturated drilling
mud to 1420 m, logged and 178 mm casing set at 1418 m. Two

cores were cut, one in the Mt. Clarke Formation and the other in
the Proterozoic Formation. Penetration rates for the main hole

averaged 4.5 m/hr.



PCI ET AL TWEED LAKE M-47

Five mechanically successful drill stem tests were run on this
well. The test intervals are summarized in the following
table.

Interval
Test No. {m)
1 1212-1227
2 1188-1199
3 1155-1170
4 1221-1236
5 1206-1216.5

The well is presently a suspended gas well. The Atco/Equtak #76
Rig was released on 1985-02-24 at 1600 hours.
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b)

i)

ii)

iii)

iv)

v}

vi)
vii)
viii)

ix)

PCI ET AL TWEED LAKE M-47

GENERAL DATA

Well Name and Number

Well Location:

Unique Well Identifier:

Operator:

Contractor:

Drilling Unit:

Position Keeping:
Support Craft:
Drilling Unit Performance:

Difficulties & Delays:

PCI et al Tweed Lake M-47
Grid Area: 67° 0QQ', 125° 45%5'

North Latitude 66° 56' 47.11"
West Longitude 125° 54' 09.42"

300M4767000125450

Petro-Canada Incorporated
P.0. Box 2844

Calgary, Alberta

T2P 3E3

Atco Drilling Limited
700, 800 - 6th Avenue S.W.
Calgary, Alberta

Name: Atco/Equtak Rig #76
Type: Triple diesel mechanical
Year built: 1983

Location:  Nisku, Alberta

N/A to this well

N/A to this well

N/A to this well

No difficulties or delays were
encountered while drilling this well

that were not directly associated
with downhole operations.



c)
i)
ii)
iii)
iv)
v)
vi)

vii)

PCI ET AL TWEED LAKE M-47

SUMMARY OF DRILLING OPERATIONS

Elevations: Ground: 429.1 m
Kelly Bushing: 435.22 m

Total Depth: Drilled: 1420 m
Logged: 1420 m

Date and Hour Spudded: 1985-01-11 1300 hours
Date Drilling Completed: 1985-02-14 0625 hours
Date of Rig Release: 1985-02-24 1600 hours
Well Status: Suspended gas well

Hole Sizes and Depthsf

Size Depth (m) |} Metres
Classification Bit Number{ {mm) in out | Dritled Remarks
Conductor 2B 444 .5 24 47 23
3B 444.5 47 64 17
Surface 4C 311 64 145 31
5C 31 145 231 86
6C 311 231 273 42
7C 311 273 515 242
8C 311 515 624 109
SC 311 624 760 136
Main 10D 216 760 763 2 | Drill out cement
11D 216 763t 1217 454
12 171 1217 | 1224 7
130 216 1224 | 1227 3 | Ream 7 m rat hold
14D 216 1227 { 1400 173 | Core point
15D 216 -- - - Clean out
16 171 1400 { 1409 3 | Ream rat hole
170 216 1409 1420 11




viii)

Casing and Cementing Details:

PCI ET AL TWEED LAKE M-47

Hole Classification:
Hole Size:
Casing Size:

Weight:

Grade:

Coupling:

Number of Joints:

Number of Centralizers:

Date of Run:
Shoe Depth:
Tonnes of Cement:

Type of Cement:

Additives:

Height of Cement:

Based on:

Conductor
609 mm
508 mm

140 kg/m

K-55

BT&C

2
85-01-13

24 m

10.8

Arctic
Set

none

Surface

Returns
to
surface

Conductor
445 mm
340 mm

101 kg/m

K-55

BT&C
5
2
85-01-16
64 m
18

Arctic
Set

none

Surface

Returns
to
surface

Surface
311 mm
245 mm

60 kg/m
65 kg/m

L-80
S00-95

LT&C
61
11
85-01-30
760 m
64 4

Class Class
G G

none 2%
CaClo

350 m Surface
Cement Returns

bonrd to
log surface

Main
216 mm
178 mm

43 Xg/m

N-80
S00-95

LT&C

109

56
85-02-23
1418 m
46 7 (Tail)

Class €lass
G G

none 2%
CaCl»

Surface
Returns

to
surface




PCI ET AL TWEED LAKE M-47

ix} Sidetracked Hole: N/A to this well

x) Drilling Fluid: The mud type used for the surface and
main hole sections was VISGEL /KELZAN
XC POLYMER MUD. A stable foam system
was used while drilling from 321 - 760 m
of the surface hole. A saturated salt
mud (NaCl concentration 162,000 kg/1)
was used for the main hole section.

Summary of Mud Properties:

Propertie
Interval Weight | Funmnel Yid Water Loss PH C1
Section {m) {kg/m3) (S/L) (average, cm3)| (average)] (103 ma/1)
Conductory 0 - 24 Water - - - -
Conductor] 24 - 64 Water - - - -
Surface 64 - 79 Water - - - -
Surface 79 - 3211 1050-1120 33 - 40 13.9 9 -
Surface | 321 - 760 | Stable - - - -
Foam
Main 760 -1420 [ 1055-1275 34 - 63 17.6 10 155 - 175
xi) Fishing Operation: One fishing operation occurred when
the string twisted off at the jars.
Fish in the hole was 31 m of jars,
cross-over, driil collars, bit sub
and bit. A 219 mm overshot with a
flat guide shoe was made up and fish
recovered.
xii)  Well Kicks: None

xiii) Formation Leak-off Tests: A formation leak-off test was run on
day 23 after drilling out the
surface casing shoe at 760 m and
drilling 2 216 mm hole to 763 m.
Water (density 1090 kg/m3) was
used for the test and a pressure of
20,000 KPa at surface was reached
(equ1va1ent mud weight 3762 kg/m3).
The formation did not breakdown.

The pressure gradient was 36.9 KPa/m.



Xiv)

xvi)

PCI ET AL TWEED LAKE M-47

Time Breakdown:

Time (Fours)

Operation Logg¥gtor Logg*gtor bﬁg{gce HETE Total
Drilling 15.00 19.00 176.75 145.50 | 356.25
Tripping 2.50 6.25 31.25 33.25 73.25
Ream/Clean 30.75 - 6.75 19.75 §7.25
Conditioning 1.00 - 10.25 6.25 17.50
Rig Service 0.75 1.00 7.75 9.75 19.25
Mechanical - 3.50 14.50 1.75 19.75
Downtime
Deviation Survey - 0.75 1.25 4,25 12,25
Csg-Cmt-WOC 33.00 25.25 26.25 21.75| 106.25
¥g:g Up/Pressure - 34.00 35.25 - 69.25
poc - 1.25 26.50 - 27.75
DC Inspection - - - 8.75 8.75
BOP Drild - - 1.00 0.75 1.75
Circulate Samples - - - 4.00 4.00
¥.0.0. - - - 1.25 1.25
Fishing - - 10.00 - 10.00
Pull B.0.P. - - 0.50 - 0.50
PIT - - 1.00 - 1.00
Coring - - - 44 .50 44 .50
Logging - - 10.00 50.75 60.75
DST - - - 167.75 | 167.75
TOTAL 83.00 91.00 365.00 520.00 | 1059.00

Abandonment Plugs: None
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True
Neasured Orift Drift fourse  Vertiral Yertical Rectanqular Clozure Closure Dogleg
Depth Angle Direction  Length Jepth Section Co-ordinates Distance Direction  Severity
(meters) (deg ein! (deg} teeters)  (meters) {meters) imeters: {metersl  (deq min)  (deg/3I0 W)
0.6 0 6 ¢ 2.0 .06 0.00 0.0¢ N 000 E [ R 3 1 0.490
0.6 045 §22¢E 30.0 10,90 0.00 0.185 00T E 0.20 521 60 E 0,78
0.0 045 FIE 30.0 0. G ¢, 60 $.508 LIE .38 531 {9E 0.76
90.¢ 0 43 § 9¢ 30.0 89.99 9.60 0,835 0.39E .97 530 35¢ 0.53
12,0 0 43 S42E 30.0 119.99 0.00 1,185 Q.46 E 1,33 §29 8¢E 0.43
180.0 L 0 5§38 ¢ 40,0 139.9% 0.00 [.57§8  1.12¢E .93 S35 ME 0.26
180.0 0 45 § 53 € 20.¢ 179.98 0.00 1,748 1.8 E 2,22 838 2IE 0.38
210,00 15 N 26 W 30.9 209.98 0.00 1.62% 152 E 2222 543 2U¢ .
280, 0 45 K734 30,9 23%.98 0,00 1,455 133t 1.%7 S 42 JE .41
270,06 0 45 NTLH 0.0 269.98 0.00 335 0.9 E 1.64 SI548E 2
0.0 1 0 T4 30,0 299.96 el 1,325 051 E 1.41 521 4¢E 0.58
336.0 1 0 580W 30,0 329.97 0,00 1,435  0.00 1,43 ¢ 6 W 0.10
3800 1 6 §72N 30.0 35997 0.00 1,56 § 0.51 M 1.64 6K 0.14
390.6 045 S 87 W 30.0 389.95 0.00 1,445 0.9 W 1.70 16 ¥ 0.34
§20.0 0 3¢ N 88 W 36.0 419,94 0.00 1.a3§ 129 W 2.09 799 M 0.24
450.0 0 30 887 ¥ 30.0 449,94 0.00 [.655 L35 M 2,26 S43 ML M 0.04
480.0 0 3¢ NBA 30.0 479.9% 0.00 1,645  1.B1 W L4 547 N 0.08
ste.0 030 N78 W 30.0 309.94 0.0¢ 1,605  2.07 W 2.2 83245 W .05
340.0 0 43 NT2 N 30.0 319.94 0,00 1.i2 6§ 2,38 ¥ 2.82 537324 ¢.2
570.0 L ¢ K75H 30.0 369.93 0.00 1,395 Z.82 M LI 583 50W 0.23
800.6 130 NT73IN 0.0 599.95 .00 L2188 145 @ .66 57634 H 0.50
630,01 30 N 76K 30,0 $29.94 0,00 £.008 21 4.32 STa 41N 0.47
660.0 1 30 N 77w 30,0 $3%.92 0.00 0.81 § 7 .04  G80 43N 0.00
690.0 1 45 N B3N 30.0 489.91 0,00 0.47 § I 5,83 S832 N 0.30
720,02 0 N B4 W 0.0 719.90 Q.00 0.3 6 790 t.81 SBIZOW 0.25
300 700 NT78K 30,0 749.88 0.00 t.39§ 7.82 4 7.8 587 B H ¢.21
797. 2 4 N3N 7.9 794,83 0,00 0.02 4 941 W .41 NBI IS W 9.11
BS1.¢ I 45 NT7IN 54.0 §56.82 0,00 034N 1LION .11 N7 14 H 0.14
908.6 130 N 55N 57.0 907.80 .00 L2AN 12,34 W 12,41 N84 21 W 0.30
1632.0 0 45 NaBE 124.0 1031.77 0.00 J36N 12,47 0 13.18 N73 10 M 0.4
1080.0 0 B §20E 468.0 1079.77 .00 L2BN 12,37 R 12,80 N73 &N 0.50
1185.0 0 3¢ §33E 105.0 114,77 0.00 273N 12,15 K 12.46 N 77 14 W o.11
1232.¢ 03¢ N85 E 47.0 1231.77 .00 2.5 8 11.82 w 12,09 N TI7T 47 4 0.37
1328.0 0 30 585 % 95.0 1327.74 0,00 IEF N 41,8 W 12,26 N 73 240 0.3
1394.0 ¢ 30 525 € a4.0 1393.75 0.00 LT N 1201 W 12.40 NT7 354 0.3
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PETRO-CANADA

INC.

PRELIMINARY SKETCH SHOWING WELL LOCATION

PCI TWEED LAKE 47-M
UNIT M, SECTION 47, GRID AREA 67°00'; 125° 45'

PETRO-

NADA INC.

L

I L T T X W Y

CANADATLANDS

CERTIFIED CORRECT:
THIS 121, DAY QF DECEMBER

, 401984,

U.T. M. CO-ORDINATES

aT WELLMHEAD

WEST LONGITUDE:
125° 54°09.42" (125.9026167° }

ELEVATION GEQOGRAPHIC CO-0RO'S.
NORTH LATITUDE: NORTHING. 7,428,176.69
L) ' b o
ON GROUND 1 429,10 66°% 56 4711”7 (66.9464185") EASTING: 373,192,860
CO-ORDINATES ARE COMPUTED FOR

ZONE 10 , CENTRAL MERIDIAN 123 %W

LEGEND AREAS REQUIRED HOSFORD, IMPEY, WELTER
Survey Monument found . ® | WELLSITE r 5.56 dcres 2.250na. AND ASSOCIATES LTD.
Survey Monument placed.,. Q.| CAMPSITE = 1. 33 Acres 0.540 ha. PO.BOX 1409, YELLOWKNIFE, X1A 2ZPI
Traverse Station_ . .. .8 | FUEL SITE = Q.22 aAcres 0.09C ha. NODATHWEST TERRITORIES

SCALE 1:5000 TOTAL = 7.i| Acres 2ga0ha |FILE ~0.Y340u-mIOA‘rE: Dec,12/84 l”"d




