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" Canaca Oil and Gas  Agministration du pétrole | E © E.A.# 159
Lands Administration 21 du gaz ges terres du Canada ‘ -

Nova Scotia 0 West Coast O Expicratory

Newtovoglana O Northemn X Deveiopmen?

Gull of St. Lawzence 0O Hudson Bay 0 Detnexlion
Service

AUTHORITY TO DRILL A WELL

APPUCATION

: Yms application 1s submitted with Section 82 of the Canada Oil ang Gas Drilling Regulations. When aporoved unger Section
83 ot the Regulations, 11 i the recms:te aulnority for the commencement of grilling operations.

Weu Name in Foll:

Operaxor . . Drmmg Program No.. .

Contractor: ..... A'I’CD ............................... Permit or Lease No.:

" Drilling Rig or Unit ' Estimated Well Cost: . $:,7QO,QOO.. IO
Location-Unit: ' Section: 65-30-127-30

i Coorginates: Lat:

E!evatxon"ﬁhKB
Approx. Spuc Date:
. Anticipated Yotal Depth:

EVALUATION PROGRAM

 Ten.metre: sample intervais .
Fremelre sampie intervals .
Canned sample intervais ......
Cémentidnal cores at .

Logs anc Tests DLL CI\TI..—IDI-—I\ET .DI-SFL,. BEC-WE-GR-CAL.,
, Directicnal Survey {(TD-Surface Casing Shoe) 1-DST

‘ (B. Ceeatawous Sand) 2-DST (Kee s<2.rp)
' CASING AND CEMENTING PROGRAM

Setting Deptn
Weag'n Grade: Below Seatloos: Cementmg Program (Volumes):

Other Information: Diverter
,_.Consis_ts.o:. .

APPROVAL

An aporoved COPy Of this NOUCE 1S 10 e pOSIed at each wellsite.

T Dvoarhment of Eaeviay ‘Megarment Of Ingan Ataws -
Mirtes NG ROSOUICEs ang Norinern Develcoment

L Merwstees Qe | E WG T Munstare 005 Altares indiennes
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. Canada Oit aﬁdGas‘ .1~.;Qdmiﬁis‘trétion du b/étrole:‘ :
. Lands Administration. et du gaz des terres du Canada’

Weil Status

;. Nova Scotia - O WestCoast O Suspended' .
* Newfoundiand O Northern Completed
Guif of St. Lawrence. O HudsonBay O Abandoned

APPLICATION TO ALTER CONDITION
OF A WELL

; Thls apphcatlon torm ls tc be submitted in triplicate to the Dnstnct Conservatlon Engmeer at least 45 days betore commence-
- ment of operations.

Weil Name: .BCI.et. al HOOSIER. N-zz...' Area: ...-HOOSI-ER‘-RIDGE---i------v--_h-‘;'----(,---v’
'Coordinates. Lat: 65.“2 1. 56,6.3‘- Long: ... d27°340..48. .65 ‘
‘ Operator ...“...?ETRO CANADA AINC. .. . Contractor' Beta.Well'Serv:LCJ.ng

.. e s et asssasn v - e b e e

“ADdllInq Rig or Unit: . #50.-. Depth:f‘ 10.94mKB

Date ATDW lssued: . Jan._ 1, 198.4.- : ('Dat‘e.'of‘ Last Operation ... 84506,0-6 .

v-TYPE OF opeamou' |
. Well. Abandonment..........c.ioessmmmrarassesss

o suMMAaY OF PROPC;:ED opemmons

see..a.t::ached px:ognam

[ T
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"'Tb: |

OBJECTIVE:

PCI et al HOOSIER N-22

ABANDONMENT PROGRAM

FEBRUARY, 1985

: t TbAabandonftheQUppé;xﬂiddle Devonian Kee Scarp formation.

NELL DATA:
| qLocatiOh: %

»”( Co¢ord1hates'!

KB E]evation- .

£ Ground Elevat1on‘

~ PBTD:
ftbnductor Casing: -
Surfac¢7Casing;

o Prqduction_tasihg:

'v' _S§u&:';‘

'\gig>Re1eaSé£

' -;_lfIhterest:‘§

"lzﬂ‘Perforatioh‘Interyaisﬁ" .

 aridge Plugs:

' PETRO-CANADA INC.
 WESTCOAST PETROLEUM 33.332

Unit N, Section 22, erid,Area 65° 30", 127° 30"

North Latitude 65° 21' 56. 63"

Vest Longitude 127° 34" 48.65" - '”
160.33 m
15433 m
4 ";1094 mKB
756 m KB s
340 T, 101 kg/m, K55, BT 2C @37 mKke.
244.5 wm, 59.5 kg/m, 500.95,‘LT & C. Landed @ 357m KB |
*-¢n3myn¢mmﬁm&nu&mxwmdmmmm
C88-01-31 | ‘ |
";&L03a4

' 66.67%

: 850.5 - 854.0 ‘
813.0 - 815.00
1) 808.0 - 810.0

8005 - 805.0

8435 (TOP)
7%6.0 (TOP).

784 0 - 788.0
774.5 - 781.0

- 763.0 ~.767.6
- 743.0 - 751.0




MifiPRDCEDURE"

S1).
2).

3).

Move service rig to ‘location comp’l ete with pump, tanks, bo'l'ler and a camp.

_Ho‘ld a safety meeting to discuss rig safety and regu1at1ons concermng op-
erataon in the Northwest Territories.

R1g up serv1ce rig. ercu‘late fresh water through ‘wellhead to ensure weTl ;
is dead. . Insta‘l'l B 0.P.'s and pressure test to 21 MPa. ‘

: NOTE: Ne'l‘l is ‘left w*Ith d1ese1 in tubmg annulus and surface casing. A

* wellhead back pressure valve is 1nsta11ed in the dognut which allows
circu‘lation, through wellhead. ‘ ;

). Pu'l‘l and 'lay down tub1ng.. v

R1g in mrehne unit. Run in and set a 177.8 mn, 43 2 kg/m Mcde‘l S. brldge

. plug ;§ 730 m KB. Pressure test bridge plug to 10 MPa. Dump bail 5 m
: cement from 15 to 5 m KB. Rig out mre‘hne un‘it. :

} of cement on top of bridge plug. Dump bail 10 m (0 2 m3) of

Rig out B.O P. s and we‘l'lhead to the surface casmg ﬂange. Dig out
cas1ng.‘ Coe . , 4

| .f'ut casi ng off Im be‘l oW ground 'Ieve’l

Ne'ld a steeT p'late over . the well that comp]ete‘ly cIoses off the we‘nbore

and the annu'l'h between casing strings.

- ‘Weld 'length of steel pipe to the cover of the casmg that extends 1.5 ™

above ground level and painted ‘anm irridescent orange. On the marker weld a

|  steel plate that is'5.mm thick and measures 500 mm x 300 ™, on wh'lch the
" -well name and ‘Iocatwn co-ordmates are bead welded. ,

L APPROVED:‘ck

Clear all the’ refuse from the drill site and restore the drill s1te to the

_‘sat1sfaction of a conservat'ion engmeer. ‘

Move equipment to Norman NeTls for storage or transport south.

L

o)
S Kele Gnﬂanders ' R
R .»‘ENGINEERING SUPERVISOR S

:";';:" R.D. Heikk] nen:: ..o
DISTRICT MANAGER.




. PEDE e R . D.A.%#llZ?
. Canada Oil.and Gas ~_Administration’du pétrole e E'A' # 139
LandsAdministration et'du gaz des terres du Canada. '
| | ERNUERTIRC o WeliStaws

Nova Scotia - D “'Wast Coast O . Suspended ]
Newtoundiand. . - O Northern 3% Completed o
Gulf 01 St. Lawrence U Hudson Bay RV Abandoneo X

WELL TERMINATION RECORD

Thxs record ls submmed In tnplicate in compl.ance wlth Soctlon 184 of the Car.ada Oll and Gas Drilling Regulanons

KR SR SR ,  WELL DATA . ST ERA

 weu Nan;é;' _BGL.et Lal. Hoosxer Ridge N ZZ | “kea Hoosier Ridge, N.W.T

éria A‘re‘a‘;‘. ) 65 30 .-:12.7...':'3.0 S Fteldﬁ-‘ool LoNA , :

Permlt oriease No: . RO Final Coorannates. tat: 650 71' 56‘63".01\9 1779 34! '48.65"1
Serv:.c:.ng Unit: . Beta..Well Serva.cmg... EIevanons-RTlKB 160,33 m..
. spud Da‘ze. . Rig Rﬁsﬁgleas;d' :

R "  GASING AND CEMENTING 4

Weignt:  Grade: - s " Depth Set: " Cement ang Adaitives:

L ©..101.kg/m .K=55..... L37.0.KB ©..98.t. Arctic. Set. Neat

;‘,;'..,44 .5.mm... ..59.5.Kg/m.$00:95. "..357.m KB . .34t, Arcric.Set. Neat

".177 8. mm.n., 432 Kg/m SOQfSS "10&4 m KB...252t.,..Class. G..0.5% T. I.
: - 0.1% retarder

‘ PLUGGING PROGRAM
App:oval of tha lollowing pmgram was obtained by (person) : Br:.an We‘ ls
_ (person)Ken Sm gh el e of the Canada Oil and Gas Lands Admlmslrahon by means of
telephoqe SIS Bebr:uax:y 19
Type of Plug: - '\ : Interval: : L SRR é Cement and Additives:
 ~Bake_..Modal..s........).;;.‘ﬁ:ﬁ 843.5= 849.5 ... .. ...5.m,.C16.Neat.

Baker Model,.s....;...f-‘.‘..".." 7615756 s NG LB _m,‘..C‘.l.G,.Neat.; |

30 m,- CJ.G Neat
lO m...ClG, Neat

-.4\'
-

: “Losz Curcula!uonlOverpressure Zones > "'4',1'---_'“'4 ..... Tl s e AR g. o
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WELL HISTORY REPORT

PCI ET AL HOCSIER RIDGE N-22

PETRO CANADA INC,

CALGARY, ALBERTA

APRIL 1984
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WELL HISTORY REPORT

PCI et al Boosier Ridge N-22

Introduction

1.1 Summary
1.2 Iocation Map

General Data
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Unique Well Identifier

Operator and Drilling Contractor
Orilling Unit

Position Keeping

Support Craft

Drilling Unit Performance
Difficulties and Delays
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Elevations
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A.2 Deviation Records
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PCI ET AL HOOSIER RIDGE N-22
WELL SUMMARY

PCI et al Hoosier Ridge N-22, located in the MacKenzie Plains Area of the
Northwest Territories was drilled to a total depth of 1095 m in 34 days.

The location coordinates for this well are 65° 21" 56.63" (65.3657306°)
north latitude and 127° 34’ 48.65" (127.5801805°) west longitude. The
ground elevation is 154.13 maters above sea level.

The primary objective of this exploratory well was oil in the Kee Scarp
formation. The secondary cbjective was o0il in the Basal Cretaceous Sand.

Petro—Canada Inc. of Calgary was the operator of the well. Atco Drilling
Lrd. of Calgary, using Atco/Equtak #76, a diesel mechanical rig built in
1983, was the contractor.

PCI et al Hoosier Ridge was spudded on 1964-01-31 at 0330 hrs. A 508 mm
conductor barrel had been set at 10.04 m prior to spud.

Within one day, a 415 mm conductor hole was drilled and 340 mm casing set at
37 m. Within eight days, using a 346 mm, 21,000 kPa diverter stack & 311 mm
surface hole was drilled to 357 mm with 245 mm casing set at 344 m.

A 346 mm, 21,000 kPa B.O.P. was nippled up and the 216 rm main hole was
drilled and logged to 1095 m with 177.8 mm casing set at 1095 m. Three
cores were cut and one drill stem test run in the Kee Scarp formation.
Penetration rates for the main hole averaged 5 m an hour. A downtime of
92.5 hours duration occurred when the travelling blocks were pulled into the
crown section of the derrick. No injuries resulted and the delay was for
the repair to two legs of the crown section that were damaged. A small kick
was taken at a depth of 922 m with no shut-in pressures developing. The
Atco/Egqutak #76 was released on 1984-03-04 at 2400 hrs.

PCI et al Hoosier Ridge N~22 is presently suspended prior to re—evaluation.
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GENERAL DATA

Well Name and Number: PCI et al Boosier Ridge N-22

Well Location: North Latitude: 65° 21°' 56.63" (65.3657306°) N
West Longitude: 127° 34' 48.65" (127.5801805°) W

Unique Well Identifier: 3@PN226538127389

Operators: Petro Canada Inc.
P.O. Box 2844
Calgary, Alberta
T2P 3E3

Contractor: Atco Drilling Led.
700 - 800 -~ 6th Avenue S.W.
Calgary, Alberta

Drilling Unit: Name: Atco/Equtak Rig #76
Type: Triple, diesel-mechanical
Year Builet: 1983
Location: Nisku, Alberta

Position Keeping: N/A to the well

Support Craft: N/A to the well

Drilling Unit Performance: N/A to the well

Difficulties and Delays: A delay of 92.5 hours duration occurrad between
i day 23 and day 26 of the drilling operation when
the travelling blocks were pulled into the crown
section of the derrick. The derrick was lowered
and the crown section removed to repair two legs
that had been damaged.




SUMMARY Of DRILLING OPERATIONS

Elevations:

Total Depth:

Date and Bour Spudded:

Date Drilling Completed:

Date of Rig Release:

Ground: 154.13 m
Kelly Bushing: 160.33 m

DOrilled: 1095 m
Logged: 1094 m
PBD: 1079.87 m
1983/01/31 / 0330 hrs.
1985/02/29 / 0900 hrs.

1984/03/04 / 2400 hrs.

wWell Status:

Suspended prior to re—evaluation

Hole Sizes and Depths:

Classification Hole Size Interval
0-10m
0-~-37Tm
37-357Tm
357 - 1085 n

Conductor barrel 660.5 mm
Conductor 243.5 e
Surface 311.2 mm

Main 215.9 mm




Hole Size:

Casing Size:
. Weight:
Grade:

- Coupling:
.' No. of Joints:
No. of Scratchers:
No of Centralizers:
Date of Run:
Shoe Depth:
Tomnes of Cement:
Type of Cement:

Additives:

Height of Cement:
Based On:

3.8 Casing and Cement Details:

Bole Classification:

Conductor

445 mm
339.7 mm

101 kg/m
K-55

Buttress

3

0

0
1984-01-31
37 m K.B.,
9.8 tonnes
Arctic Set

None

Surface

Returns to
Surface

Surface
311 mm
244.5 mm
$9.5 ma

25 jts S0095
3 jts K-5S

8 rd LTsC
28

0

4
1984-02-07
357 m K.B.
34 tonnes
Arctic Set

None

Surface

Returns to
Surface

Main
216 mm
177.8 mm

43.2 kg/m
S0095

8 rd LTsC

95

6

9

1984-03-04

1094 m K.B.

25.2 tonnes , \
Class “G" '

.5% D65 -
0.1% D13

Surface

Returns to
Surface




“ 3.9 Sidetracked Hole: N/A to the well

3.10  Drilling Fluid: A Gel/DF-VIS mud system was utilized for the
entire well, See Appendix for complete
details of mud properties.

SUOMMARY OF MUD PROPERTIES

SECTION INTERVAL PROPERTIES (MAX FOR INTERVAL) i
\ L
i ke wa pa |
Surface 37-357 1100 25 13 18 10
Main 357-1095 1210 3 25,5 10 10
3.11 Fishing Operations: N/A to the well
3.12 Well Kicks: On day 28, severely gas cut mud returns were

experienced and the well was shut in using the

annular preventor. NoO shut in pressures were

recorded and the gasified and oil stained mud was

circulated out through the BOP manifold, the poor

boy degasser and to the shale shaker box. The

; density of the drilling fluid was then increased

-0 from 1100 kg/m3 to 1120 kg/m3 which reduced the

. B gas content of the mud fram 2000 units to 100

B units. The mud density was subsequently increased

g to 1200 kg/m3 for the remainder of the well which S
resulted in the reduction of background gas to 20 >
units and the elimination of oonnection gas.

3.13 Formation Leak—-Off
B Tests: A formation leak~off test was run on day 10 after
P drilling out the surface casing shoe joint set at
334 m. Drilling mud (density 1055 kg/m3) was
used for the test and a pressure of %000 kPa was
reached (equivalent mud weight 3618 kg/m3). The
B formation did not break down. Leak-off gradient
! - 35.5 kg/m.




DATE
1984-01-31

1984-02-01

1984-02-02

1984~02-03

1984-02-03
1984-02-05

1984-02-06

1984-02-07

1984-02-08

1984-02-09

1984-02-10

1984-02-11

Time Distribution
Daily Activity
DAYS SINCE SPUD

1

ACTIVITY

hole with 444.5 mm OSC3J
bit. Drilled ahead to 37 m. Ran
and cemented 340 mm conductor
casing.

W.0.C. Welded on bowl. Nippled up
diverter stack.

RIH with 311 mm XV bit. Pressure
test diverter stack. Could not
penetrate displacement plug. POOH.
RIH with 311 mm X3A bit. Drilled
out plug, cement & shoe. Drilled
ahead to 69 m.

Drilled ahead to 78 m. POOH for
stabilization. RIH with pendulum
BHA. Drilled ahead to 162 m.

Drilled ahead to 285 m.

POOH. RIH with 311 mm XIV bit.
Drilled ahead to 336 m.

Continued drilling to 340 m. POOH.
RIH with 311 mm JD7 bit. Drilled
ahead to 357 m. POOH. Ran 244.5mm
surface casing. Float shoe landed
at 344 m.

Cemented 244.5 mm casing. WOC.
wWelded on casing bowl. Nippled up
BOP stack.

Completed nipple up. Pressure
tested BOP system.

Conpleted pressure testing. RIH
with 216 mm JD7 bit. Drilled out
float collar, cement and f£loat
shoe. Drilled ahead to 358 m.
Conducted PIT.

Drilled ahead to 393 . POOH for
stabilization.  RIH wich 216 mm J22
bit. Drilled ahead to 411 mm.
Control drilled from 408 m.

Continued control drilling to
504m.




3.14 Time Distribution

3.14.1 Daily Activity

DATE DAYS SINCE SPUD ACTIVITY

1984-02-12 13 Continued control drilling to Slém.

POOH. ¥RIH with 216 mm JD7 bit.

Control dArilled to S32 m. POOH to

log. Ran: Log #1 - DISFL from S32m

to 357 m; 1og ¥2 — ONFDC-GR-Cal

from 532 m to 357 m with QNL-GR to e
surface. o

1984-02-13 14 Completed logging. Ran log 3 -~
Microlog from S32 m to 357 m. RIH
_ ‘ with 216 mm JD7 bit. Drilled ahead
e to S88 m.

1984-02-14 15 Continued drilling to 635 m. POOH
for bit and change BHA.

1584-02-15 16 RIH with 216 mm JD7 bit. Drilled
ahead to 730 m.

1984-02-16 17 Continued drilling to 739 m. POOH
to core. RIH with core barrel and e
171.5 m C201 diamond bit. Cut core I
® 2] from 739 m — 748 m. POOH with
core.

1584-02-17 18 Completed POOH with core. RIE with i
216 mm JD4 bit. Ream 171.5 mm e
rathole. POOH. RIH with barrel e
and 171.5 mm €201 diamond bit. Cut
core $2 from 748-755.5 m.

1984-02-18 19 Continued cutting core #2 to 757 m.
8 POOH with core. RIH with 216 rm
) JDX bit. Ream 171.5 rathole. POOH
8 : for DST #1.

A 1984-02-19 20 RIH with DST #1 tool. Run DST #1.
S - Hoisted same. :

1984-02-20 21 RIK with 216 mm JD% bit. Drilled
ahead to 804 m.

1984-02-21 22 Drilled ahead to 850 m. POOH for
bit.

1984~02-22 23 Continued POOH. Pulled travelling
. . blocks into crown. Two legs were
. . damaged. Inspected and began
L repairs of crown section in order
to lay down drill string to s
complete repairs. - .

. .
R
A

0

e




‘ 3.14

3.14.1
DATE
1984-02-23

1983-02-24
1984-02-25

= 1984-02-26
. & 1984-02~27

1984-02-28
1984-02-29

1984-02-31

1982-03-02

Time Distribution

Daily Activity

DAYS SINCE SPUD
24

26

27

28

25

31

32

ACTIVITY

Repaired crown section temporarily
O lower derrick. Inspected with
uitrasonic and magnetic particles.
Laid down D.P. & kelly. Laid down
derrick and unstrung blocks.

Removed crown section.

Repaired and inspected crown
section. Pin crown section. Raise
derrick. Rig up floor. POCH for
core #3.

Completed POCH. RIH with 18 m core
barrel and 171.5 mm C201 diamond
bit. Cut core %3 from 850 m to
860.2 m. Core jammed off at 860.2m.
POOH with core. RIH with 216 mm J22
bit.

Completed RIH. Reamed 171.5 mm
rathole and drilled ahead to 922 m,
Mud returns highly gas cut & oil
stained, no shut in pressure.
Circulated out gas & oil cut mud.
Increased mud density to

1120 kg/m3. Drilled ahead to

925 m.

Continued drilling ahead to 1062m.

Contimued drilling ahead to 1095 m
(T.D). Dummy trip. Condition hole.
POOH to log.

Logged with Schluwberger. Ran: Log
#4 DIL-MSFL with CAL-Gk from ID to
500 m; Log #5~CNL-LDT-NGT from TD
to 500 m: Log #6-DISFL with BHC
sonic CAL-GR from TD to 357 m.

Completed logging. Ran: Log #7-BHC
sonic wave trane from ITD to 700 m;
Log #8-HDT from ID to 700 m with
MLL & ML to 500 m. Run in hole with ‘
216 mm bit. Circulate & condition 3
hole. Laid down drill string. S
Prepared to run casing.  Power tongs
would not operate.




3.14
3.14.1
DATE

1984-03-03

1984-03-04

Time Distribution
Daily Activity
DAYS SINCE SPUD

33

ACTIVITY

Ran 177.8 mmu casing with rope & rig
tongs. Casing landed at 1094 m K.B.
Ran 6 scratchers and 9
centralizers. Circulated &
conditioned hole. Riggad up
cementers. Cementing unit broke
down. Circulated casing. W.O.
cementing unit.

Contimed circulating 177.8 mm
casing. Cemented 177.8 mm casing
fram TD to surface. Set casing
slips. Displaced top 10 m of casing
ID with Glycol. Released rig:
1984~03-04 ~ 2400 hrs.




3.14.2

OPERATION

Drilling

Tripping

Reaming & Cleaning
Conditioning hole/mud
Rig Service

Survey

Casing & WC

Head up & Pressure Test
Mechanical Downtime

Coring
Logging
Drill Stem Testing

120.75

Repair Derrick
Freeze Ups
Pick Up DC
BOP Drills
Evaluation

Standby

Completion
Tear Qut

37.75

816 hours




3.14.2
CONDUCTOR HOLE

OPERATION TOTAL
HOURS

Drilling 6.50
Tripping 2.75
Reaming & Cleaning -
Conditioning hole/mud 3.50
Rig Service -

Survey 0.75
Casing & WOC 22.00
Bead up & Pressure Test -
Mechanical Downtime -

Coring
Logging )
Drill Stem Testing

Standby
Pick Up IC

Completion
Tear Out




3.14.2
SURFACE HOLE

OPERATION

i

3

wqm-.:pwoom
88833RnF88

Drilling

Tripping

Reaming & Cleaning
Conditioning hole/mud
Rig Service

Survey

Casing & WOC

Bead up & Pressure Test
Mechanical Downtime

[

* L]

[l and
« s

Coring
Logging _
Drill Stem Testing

Standby

Completion
Tear Out

142 hours




MAIN HOLE

5

QPERATION

:

Drilling

Tripping

Reaming & Cleaning
Conditioning hole/mud
Rig Service

Survey

Casing & WOC

Head up & Pressure Test 4
Mechanical Downtime

.
o b W =
o ! 8RON

. H
NbLanw

)

[ d
o« NOJII.NN%

[

Coring
Logging
Drill Stem Testing
120.75

Repair Derrick
Freeze Ups
BOP Drills
Evaluation

Standby

Completion
Tear Out




3.15 Deviation Survey:

3.16 Abandonment Plug:

3.17 Composite well records:

Directional surveys were taken approximately every
30 m. The final survey was taken at 1088 m. The
hole coordinates at 1088 m, in relation to the
wellhead, are 43.04 m west and 12.81 m north. See

the following pages.

PBD 1079.87 m {top of float collar)

See Geology Section




. - PCI ET AL HOOSIER RIDBE N—X22

HORIZONTAL. DISPLACEMENT vsS DEFPTH

2}

1
1\ Depth N
Nl Scale: S
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h M/DIV

rnwmei
1

% ' Horiz.ﬁf
N Scale: i
™~ ‘Swusoiv i

el e L B T
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’ PCI ET AL HOOSIER RIDGE N—22
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REMARKS

84-02-02
84—02-03
84-02-04

84-02-0S.

84-02-06
84-02-07
84-02-08
84-02-09
84-02~-10
83-02-11

84-02-12

.84-02-13

84-02-14

83-02-15
84-02-15
84-02-17

84-02-18

84-02-19

84-02-20

84-02-21
84-02-22
84-02-23

84-02-24

Drill 3llmm Sur.Hole
Drill 3llmm Sur.hﬁole
Drill 3llmm Sur. Hole
Drill 3llam Sur.Hole
T.D. 3llmm Sur.Hole
Run 244.5mm Csg. WOC
Nipple up

Pressure Test

Drill 216mm Main Bole
Drill 2l6mm Main Hole
Drill 2lémm Main Hole
Logging

Drill 216mm Hole
Cir.up sample-POCH
RIH for Core #1

RIH for Core #2

Ream Rathole. POOH to
test

Testing

Finish testing. Drill
216mm '

Prill 216mm Hole.
Drill 2l&mm Bole
Ran blocks into crown

Repairing derrick




REMARKS

Repair derick. RIH

Cut core #3
Drill rathole 2l16mm
Drill 216mm Hole

T.D. 2lémm HKole
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WELL NAME:
CO-ORDINATES:

LOCATION:
ELEVATIONS:

OPERATOR:
DRILL CONTRACTOR:
WELLSITE SUPERVISION:

WELL SPUDDED:
DRILLING COMPLETED:
BIT SIZES:

CASING SIZES:

TOTAL DEPTH:

BOTTOMHOLE FORMATION:
CORES CUT:

LOGS RUN:

DRILLSTEM TESTS:

WELL SUMMARY Page 1

P.C.I. et al Hoosier Ridge N-22

Lat. 65° 21*' 56.63" N,
Long. 127° 34' 48.65" W

Ground: 154.13 m
K.B.: 160.33 m

Petro Canada Exploration Ltd.
Atco/Equtak #76

Toolpusher: D. Kennedy

Engineer: J. Durrell/Y. Hope/P. Walsh
Geologist: T. Vader

0330 hours January 31, 1984

0900 hours February 29, 1984

(A) Surface: 445 nm

(8) Surface: 311 mm
Downhole:216 mm

(A) Surface: 340 mm
(B) Surface: 245 mm
Production: 177.8 mm

Driller: 1095 m
togger: 1096 m

Hume Formation

Core #1: 739-748; Core #2: 748-757;
Core #3: 850-860

Run #1: 532 m-Surface Casing (357 m)
DISFL. CNL-FDG-GR-CAL, MICROLOG

Run #2: 1096-532 m-DISFL BHCS, CNL-LDT,
DIPMETER, SONIC WAVETRAIN

DST #1: 739-757 m (Kee Scarp)
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ADDITIONAL:
RIG RELEASED:
WELL STATUS:

240Q hours March 4, 1684

Kee Scarp Oilwell
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DAILY SUMMARY

1984-01-31

Spud @ 0330 hours

Drill 445 mm hole to 37 m with Bit #1A (HW 0SC 35)
Circulate and condition hole

Run 340 mm casing

Cement 340 mm casing P.D. 2239 hours

W.0.C.

1984-02-01

- W.C.C.
- Head up BOP's and diverter lines

1984-02-02

Head up BOP's and diverter 1ines

Drill out shoe with Bit #2A (H.W. XDV)
Could not drill rubber piug

P.0.0.H.

R.I.H. with Bit #3A (H.W. X3A) 311 mm
Drill out plug, cement and float shoe
Drill ahead to 65 m

1584-02-03

Drill 311 mm hole to 78 m
Circulate and clean hole
Wait on water

P.0.0.H. to add stabilizers
Make up B.H.A. and R.I.H.
Drill 311 =m hole to 162 m

1984-02-04

- Drill ahead to 285 m
- Prepare to rip for bit

1984-02-05
- P.0.0.H, for bit

- R.I.H. with Bit #4A (RR #2 HW X3A)
- Drill ahead to 336 m




1984-02-06

Drill ahead to 340 m

P.0.0.H. to drill collars (wiper trip)
R.I.H. with Bit #5A (HW X3A)

Drill ahead to 357 m

P.0.0.H. to run casing

Run 245 mm surface casing

1584-02-07

- Cemenz 245 mm surface casing
- H.0.C. -
- Head up BOP's

1984-02-08

- Head up BOP's
- Run multi-shot gyroescopic survey
- Pressure test BOP’s

1984-02-09

Pressure test BOP's

R.I.H. with Bit #6 (HW JD7) 216 mm
Drill out float collar

Pressure test

1984-02-10

Drill ahead to 364 m

Run P.I.T.

Drill ahead to 383 m

P.0.0.H. to add Monel D.C. and stabilization
R.I.H. with Bit #7 (HW J-22)

Drill ahead to 410 m

1984-02-11

- Drill ahead
1984-02-12

Drill ahead to 532 m
P.0.0.H. for legging run #1
Run DISFL

Run CNL-FDC-GR-CAL
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1984-02-16

1984-02-17

Page 5

1984-02-13

- Run Microlog-Microlaterolog :

- R.I.H. with stiff assambly and Bit #8 (HW JD7)

- Drill ahead with reduced fob to correct deviation
- Drill ahead to 588 m

1984-02-14

- Drill ahead to 636 m with reduced fobd
- P.0.0.H. for new bit

- R.I.H. with Bit #9 (HW JD7)

- Drill ahead to 730 n

1984-02-15

Drill 216 mm hole to 736.5 m
Circulate sample

W.0.0.

Drill 216 mm hole to 737.5 m
Circulate sample
W.0.0.

- P.0.0.H. to cut core

Strap out, correct depth to 73¢.0 m

Make up core barrel and bit C 201 (diamond)
R.I.H. with core barrel and Bit 1C

Cut core #1 (739.0-748.0)

"P.0.0.H. with core #1

P.0.Q0_H. with core #1

Recover core #1 {recovered 9.0 m)

R.I.H. with bit ‘

Ream rat hole

P.0.O.H. to cut core #2

‘Run in hole with core barrel and Bit #2C
Cut core #2 to 755 m

[ I I T B |




1984-02-18

Cut core #2 to 757 m {748.0-757.0)
P.C.0.H. with core #2

Recover core #2 (recovered 9.0 m)
R.I_H. with bit

Ream 171 mm rat hole {748.0-757.0)
Circulate and condition mud and hole
Rig up testing equipment

P.0.0.H. for DST #1

Make up test tool

1984-02-18

Make up test tool

R.I.H. for DST #1

Run DST #1 (739.0-757.0)

P.0.0.H. with test tool

Lay down tools

R.I.H. to resume drilling 216 mm hole

1884-02-20

R.I.H. with new bit (HW JD4)
Circulate bottoms up

Drill 216 mm hole to 764 m
Circulate sample

Drill 216 mm hole to 803 m

1584-02-21

- Drill 216 mm hole to 850 m
- P.0.0.H. for bit

1984-02-22

- P.0.0.H. for bit
- Travelling blocks hit crown
- Inspect derrick for damage

1984-02-23

- Lay down derrick with crane
- Repair derrick
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1984-02-24
- Repair derrick
1984-02-25

- Repair derrick
- Run in hole
- Circulate
- P.0.0.H. to cut core #3
Make up core barrel and Bit 3C

1984-02-26

Cut core #1 (850.0-860.0)
P.0.0.H. with core #3
- Recover core #3
Lay down core barrel
Ream 171 mm rat hole with NB (HW J-22)

1984-02-27

Ream rathole

Drill 216 mm main hole to 921 m

Survey

Circulate out kick

Circulate and condition mud through poor boy degasser
Drill ahead to 925 m

1984-02-28

- Drill ahead to 1062 m
1984-02-29

Brill ahead to 1095 m

Circulate and condition hole and mud
P.C.0.H. into casing

Run back to bottom

P_.0.0.H. to log

Logging with Schlumberger

1984-03-01

- Logging with Schlumberger
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1984-03-02
- Logging with Schlumberger
1984-03-03

- Condition hole prior to running casing
- Run casing

1984-03-04

- Run 177.8 mm production casing
- Cement production casing
- Rig release €@ 2400 hours
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CASING SUMMARY Page 9

Surface Casing (A)

Ran 3 joints 340 mm 101 kg/m, K 55, BT&C, conductor
casing, Watco fioat shoe. Cemented by Dowell with 9.8 tonnes
of Arctic set cement. Landed at 37 m K.B. Plug down @ 2239
hours January 31, 1984. Good cement returns To surface.

Surface Casing (B)

Ran 28 joints 245 mm, 59.5 kg/m LT&C surface casing.
Cemented by Dowell with 34.0 tonnes Arctic Sset cement..
Landed at 357 m. Plug down @ 0215 hours February 7, 1984. 4
m3 cement returns to surface.

Production Casing

Ran 95 joints 177.8 mm, 43.2 kg/m, So00-95, LT&C
production casing. Cemented by Dowell with 25.2 tonnes of
Ciass "6" plus .5% D-65 plus .1% D-13. Landed at 1094 n.
Plug down March 4, 1984.

DRILLSTEM TEST SUMMARY

DST #1 Interval: 739-757 m Formation: Kee Scarp
Type: Dual Conventional Bottom Hole
{Closed Chamber Test)

Times: ~ 13/180/180/240

On Preflow: Dead at surface

On VO: ' Dead at surface

Recovery: '3.66 m of very slightly oil cut mud {only mud
in sample chamber

KP: 8394/8308 kPa SIP: 6378/3568

FP: 293/327.5/413.7/293

Other Information: Bottom hole temperature-28°C; zone had
very poor transmissibility and did not flow at a measurable
rate )
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GEOLOGICAL SUMMARY Page 11

P.C.I. et al Hoosier Ridge N-22 was crillec as an
exploration well to further define and delineate existence of
Kee Scarp bichermal development in the Norman Wells area.
Seismic interpretation defined a thickening in the Kee Scarp
in the Hoosier Ridge area. Due to a lack of existing wells
in the area seismic information as well as exposed secticn
measurements were used to determine prognosed formaticn
depths for the well. ‘ :

A secondary possible production zone in the well was the
Basal Cretaceous sand which overlies Upper t¢ Middle Devonian
sediments in the area.

The Cretaceous section in this well consisted of thickly
jnterbedded sandstones and shales. The sand generally had an
argillaceous matrix which reduced their effective porosity to
poor. In the lower part of the Cretaceous (326-526 m)
however, slight hydrocarbon shows were discerned visually and
with the aid of the fluoroscope. The shows consisted of a
trace of live 0il staining, weak yellow fluorescence and a
very weak yellow massive cut in meny of the light grey brown,
very fine to fine grained sandstone beds.

The Basal Cretaceous sand showed at 496 metres and
consisted of a light to medium grey silt to very fine grained
quartz sandstone with an argillaceous matrix. The upper part
of the sand {496-520 metres) had traces of very weak orange
fluorescence and 2 very weak to weak slow yellow massive cut.
Mud gas detection eguipment was unable to discern any
appreciable increases through this zone. Ffrom visual shows
described through the Cretaceous it was decided that logs
should be run to determin if any of the shows were o
producable. Logs were run from 532 metres (6 metres into the
Devonian Imperial formation) to surface casing at 357 metres.
Subsequent log analysis showed all of the sand zones to: be
water wet. -

The Imperial formation showed as 2 medium to dark grey
micromicaceous shale. No Imperial sandstone was developed in
this well. : :
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Page 12

The Canol formation showed up about 140 metres kigh to
prognosis in this well and occurred as a dark brown to black
bituminous shale. The basal portion of the Canol also
contained thin bands of micritic-detrital limestone.

The Kee Scarp formation alsoc came in about 140 metres
high to prognosis at a drilled depth of 735.5 metres. 1wo
metres of the reef were drilled up and 2 decision was then
made to cut a 9 metre core. A second 9 metre core was cut
after the first. Visual porosity estimates of the core
ranged from 3 to 5%. Core analysis as well as subsequent leg
evaluation showed the porosities to be as high as 12% with an
average porosity of the cored zones of 7 to 8%. The porosity
is developed in a calcilutite matrix of detrital material
formed from extensive weathering of the main reefal body.

The matrix is generally interspersed with common cylindrical
and bulbous stromatoporoidal fragments and blocks. The
skeletal material has very poor to poor tight porosity shows.
The matrix is oil saturated and has very poor permeability.
Visual shows consisted of live oil saturation, abundant
yellow gold fluorescence, and a slow weak streaming cut in
the cores along with oil and gas bleeding. Mud gas detection
equipment showed little response in the Kee Scarp probably
due to slow penetration rates. The remainder of the Kee
Scarp showed much the same but with increased depth the
proportion of skeletal remains increased, reducing total
porosity. The lower section of the Kee Scarp (platform)
became micritic with skeletal remains and the porosity was
further reduced. The platform section of the reef also
showed minor dead oil staining throughout.

The upper part of the hare Indian River formation showed
as interbedded limestones and shales. After 20 metres this
graded into a dark grey/brown calcareous shale. At 916
metres in the Hare Indian Shale 2 gas show of 2000 units over
a background of 15 units was recorded on the total gas .
detector. The hydrogen flame chromatograph discerned that
the show tontained heavy hydrocarbons which was confirmed by
0il in the drilling mud. Due to porous reservoir rock being
observed in the chip samples, it was beiieved that the show
came from fracture porosity in the shale. An argument
supportive of this theory was that there were minor amounts
of clear calcite crystals in chip samples taken over the zone
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Page 13

which may indicate calcite veining of fractures. The mud
density had to be raised abount 80 kilograms per cubic metre
to control this zone. (Connection, sUrvey and trip gas from
this zone remained until the well was drilled to total depth.

The well was drilled to a total depth of 1095 metres; 52
metres into the Hume formation. The Hume consisted of 2
light to medium grey/brown micritic limestone which was
slightly bituminous in part. ‘




FORMATION

Basal Cretaceous Sand
Imperial

Canol

Kee Scarp

Hare Indian River
Hume

F.7.D.

FORMATION TOPS

SAMPLE LOG

Depth Subsea Depth Subsea

(m) {m)

494.0 -333.67 494.0
523.0 -362.67 523.0
720.0 -559.67 720.0
735.5 -575.17 734.0
873.0 -718.67 878.0
1043.0 -882.67  1044.0
1095.0 -934.67 1096.0

-333.67
-362.67
-559.67
-573.67
-718.67
-883.67
-835.67
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DEPTH{m)

§95-107

107-150

150-180

180-207

207-232

232-238

1 238-248

248-251

SAMPLE DESCRIPTIONS

DESCRIPTION

Shale; dark grey, subfissile, micromicaceous,
soft, slightly carbonaceous to inoceramus

Shale; dark grey, subfissile, micromicaceous,
soft, slightly carbonacedus to carbonaceous in
part, trace inocsramus, trace white kaolinitic
shale, occassional quartz and chert grains,
occassional carbonaceous flecks, occassional
unidentifiable fossil fragments

Shale; dark grey, subfissile, micromicaceous,
sott, slightly carbonaceous, trace inoceramus,
trace of kaolinitic shale, traces of pyrite,
traces of brown sideritic shale

Shale; dark grey, blocky to subfissile,
micromicaceous, soft, slightly carbonaceous,
trases of dissemenated pyrite, traces of brown
side~itic shale

Shal.'; dark grey, blocky to subfissile, very
———— . - -
micruwmicaceous, trace of dissemenated pyrite,
soft. tvace of medium brown sideritic shale,
trace of pyrite, common glauconite

Sandstone; light to medium grey, gquartz,
[ithic fragments, silt to very fine graned,
calcite cement, trace of pyrite cement, silica
cement, argillaceous to very argiliaceous
matrix, poor effective intergranular porosity

Shale; medium to dark grey, blocky, slightly
calcareous, slightly silty and sandy to silty
and sandy, trace of sandstone (as above)

Sandstone; 'ight grey, quartz, lithic
Tragments. .;»ca flakes, calcite silica and
minor pyrir= cement, argillaceous matrix, silt
to very fine grained, poor effective
intergranular porosity
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251-265

265-284

284-298

298-308

308-326

Page 16

Shale; dark grey, blocky to subfissile,
micromicaceous, slightly silty and sandy in
part, trace of siltstone

Shale; dark grey to black, subfissile,

——— - - -
micromicaceous, slightly carbonaceous in part,
trace of disseminated pyrite; trace of
carbonaceous matter, trace of unidentifiable
fossil fragments, trace of brown sideritic
shale

Interbeds of shale; dark grey to black,
subfissile, micromicaceous, slightly
carbonaceocus sandy and silty in part, and
sandstone; medium grey brown, quartz, very
Tine grained, subangular, well sorted, calcite
cement, silica cement, trace of pyrite cement,
argillaceous matrix, poor effective
intergranular porosity

Interbeds of shale; dark grey to black, blecky
to subfissile, micromicaceous, carbonaceous in
part, occassional carbonaceous flecks, trace
of calcite veining, and sandstone; medium grey
brown, quartz, silt to very fine grained,
subangular, well sorted, silica cement, trace
of calcite cement, trace of pyrite cement,
slightly argillaceous to argillaceous matrix,
poor effective intergranular porosity,
occassional medium to coarse grained quartz
and chert grains

Shale; as above with stringers of sandstone;
medium grey/brown, to dark grey, quartz, silt
to very fine grained, subangular, well sorted,
silica cement, trace of calcite cement, trace
of pyrite cement, argillaceous to very
argillaceous matrix, poor effective
intergranular porosity, occassional medium to
coarse grained quartz and chert grains
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326-328

333-336
336-342

342-348

348-357
357-360
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Sandstone; light grev/brown, quartz, very Tine
to tTine grained, occassional medium grains,
subangular to angular, well sorted, silica
cement, slightly argillaceous matrix in part,
fair effective intergranular porosity, trace
0T very weak vellow tluorescence, trace of
fast very weak yeliow massive cut

Shale; black, blocky, micromicacecus in part,
sTightly carbonaceous in part

Sandstone; light grey, quartz, very fine to
medium grained, occassionally coarse grained,
occassional pebbles, subangulart to
subrounded, moderate to poor sorting, silica
cement, argillaceous martrix ia part, fair
intergranular porosity, trace of live 011
staining, common weak yellow fluorescence,
Tast weak yeiiow massive cut

Shale; as above

Sandstone; light grey/brown, quartz, very fine
grained, occassional medium grains, well
sorted, silica cement, argillaceous matrix,
carbonaceous matter, poor intergranular
porosity, trace of weak vellow tluorescence,
Tast weak yellow massive cut

Shale; medium grey blocky, micromicaceous,
silty and sandy

Sandstone; as abpve

Interbeds of sandstone; medium grey, quartz,
silt to very Tine grained, subangular, well
sorted, silica cement, trace of pyrite cement,
argillaceous to very argillaceous matrix,
grades to sandy shale in part, ver oor
effective porosity, trace of very weaxk orange
fluorescence, very weak siow yellow massive
cut and shale; medium grey subfissiie,
micromicaceous, silty and sandy in part,
grades to shaly sandstone in part
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360-374

374-390

350-395
395-408

408-413

413-416
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Sandstone: as above with trace of live o0il
staining, common weak orange Tluorescence,
sTow weak vellow massive cut with occassional
Thin bands o7 shale; as above

Shale; medium grey, subfissile,

—————— - - - -
micromicaceous, silty and sandy, siliceous and
bands of sandstone; as above commonly fining
to bands ©of siltstone, very slight traces of
orange fluorescence, slow very weak yellow
massive Cut

Missed sample

Interbeds of Shale; medium grey, blocky to
subfissile, micromicaceous, siliceous, silty
and sandy, grades to shaly sandstone in part;
and sandstone; medium grey, quartz, silt to
fine grained, subangular, well sorted, silica
cement, argillaceous to very argillaceous
matrix, very poor effective interqranular
porosity, common si1itstone

Interbeds of shale; as above; and sandstone;
2s above; and siltstone; medium grey, quartz,
silt, subangular, well sorted silica cement,
argillaceous to very argillaceous matrix, very
poor porosity

Shale; medium grey, blocky to subfissile,
micromicaceous, siliceous silty and sandy in
part; with minor bands of sandstone; medium
grey, quartz, silt to very fine grained,
subangular, well sorted, silica cement,
argillaceous to very argiilaceous matrix, very
poor effective intergranular porosity; and ‘
siltstone; as above : ’




416-424

424-436

436-442

442-447

447-448
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Shale; medium grey, blocky to subfissile,
micromicaceous, siliceous silty and sandy in
part, becoming slightly carbonaceous
interbedded with sandstone; as above with
tracas of verv weak orange fluorescence and 2
trace Of a Very weak Slow massive veilow cut
and siitstone; as above with very slight shows
as above :

Shale; as above interbedded with sandsiane;
[ight to medium grey, quartz, silt to ¥ery
fine grained, subangulart, well sorte¢, silica
cement, zrace of calcite cement, argiilaceous
matrix, very poor effective iatergranular
porosity, very slight showc {(Tluorescence and
cut), trace of silitstone

Shale; medium grey, blocky 1o subfissile,
micromicaceous, very silty in part, trace of
carbonaceous matter witn a thin band of
sandstone; as above with a very argillaceous
matrix and 2 thin band ¢¥ limestones
micritic-skeletal. white 10 dark brown,
dolomitic in part, argillaceous in part,
slightly bituminous in part, calcite cement,
(abundant ostracods in a micrite matrix) trace
of belemnites

Sandstone; medium grey, quartz, silt to very
fine grained, subangular, well sorted, silica
cement, trace =f pyrite cement, argillaceous
matrix, poor effective intergranular porosity,
grades to siltstone in part, minor shale bands

Sandstone; white to light grey, silt to very
fine grained, quartz, subangular, well sorted,

very abundanct calcite cement, ver oor
intergranylar porosity, grades to sandy

mICritic limestone
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448-452

452-462

462-472

472-491

491-496
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Sandstone; light, grey, quartz, silt 1o very
fine grained, subangular, well sorted,
abundant calcite cement, trace of pyrite
cement, slightly argillacecus matrix, poor
effective interqranular porosity, minor weak
orange tluorescence, tast yellow massive cut

Sandstone; medium grey, gquartz, silt to very
fine grained, subangular, well sorted, trace
of calcite cement, silica cement, slightly
argillaceous to argillaceous matrix, poor
effective intergranular porosity. no ShoOws

Interbedded shale; medium grey, blocky to
subtTissile, micromicaceous, siliceous, silty
and sandy in part; and sandstone; as above;
and siitstone; medium grey, quartz, silt,
subangular, well sorted, silica cement,
argillaceous matrix, very poort effective
intergranular porosity

Shale; medium grey, blocky to subfissile,
micromicaceous, silty and sandy in part,
occassional carbonacevus flecks; with
occassional bands and beds of sandstone; light
to medium grey, quartz, silt to fine grained,
subangular, well sorted, silica cement, minor
calcite cement, trace of pyrite cement,
argillaceous matrix in part, poor effective
intergranular porosity, and minor bands Of
siltstone; medium grey, quartz, silt,
subangular, well sorted, silica cement, trace
of calcite cement, argillaceous matrix, very
poor effective intergranular porosity

Shale; medum grey, occassionally dark grey,
bTocky to subfissile, micromicaceous, silty
and sandy in part, occassional carbonaceous
flecks




486-511

511-520

520-526

526-532

TOPS Basal Cretaceous Sand 496 (-335.7)

532-544

544-545

Page 21

Sandstone; light to medium grey, quartz, silt
to very tine grained, subangular, well sorted,
silica cement, argiliaceous matrix in part,
poor effective intergranular porosity, trace
of very weak to weak orange fluorescence, very
weak tO weak slow yellow masSive cut, rare
thin shale bands

Sandstone; light to medium grey, quartz, silt
to fine grained, subangular, well sorted,
silica cement, trace of calcite cement,
argillaceous matrix, poor effective
intergranular porosity, trace of weak orange
fluorescence, weak SIOw ye!llcow massive cut

Sandstone; medium grey, gquartz, silt to very
Tine grained, subangular, well sorted, silica
cement, trace of calcite cement, argillaceous
to very argillaceous matrix, very poor
effective intergranular porosity, no shows,
rare shale bands

Shale; medium to dark grey, blocky,

RELLUSAE dat N .
micromicaceous, siliceous, slightly siity and
sandy in part, minor amounts of sandstone and
siltstone

Imperial - 526 (-365.7)

Shale; medium to dark grey, blocky,
micromicaceous, siliceous, silty and sandy in
. part

Sandstone; medium grey, quartz, silt to very
tine grained, subangular, well sorted,
abundant silica cement, trace of calcite
cement, argillaceous matrix, poor effective
intergranular porosity
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545-557

557-561

561-570
570-~575
575-585

585-586

586-602

602-603

6§13-635

Page 22

Interbeds of shale; as above and sandstones
Tight zo medium grey, quartz, silt to fine
grained, subangular, well sorted, calcite
cement, silica cement trace of pyrite cement,
argillaceous matrix, poor effective
intergranular porosity, trace of ostracods

Interbeds of shale; medium to dark grey,
blocky, slightly carbonaceous, silty in part
and, sandstone; medium grey, quartz, silt to
very Tine grained, subangular, weil sorted,
silica cement, trace of calcite cemant,
argillaceous matrix, poor effective
intergranular porosity

Shale; as above

Missed sample

Shale; medium to dark grey, blocky, slightly
carbonaceous, silty in part

Sandstone: medium to light grey, gquartz, silt
To very fine grained, subangular, well sorted,
silica cement, trace of calcite cement,
argillaceous matrix, very poor porosity,
grading to siltstone; medium grey, quartz,
silt, silica cement, trace of calcite cement,
argillaceous matrix, very poor porosity

Shale; medium to dark grey, blocky,
micromicaceous, slightly calcareous in part,
silty and sandy in part, minor pyrite
inclusions

Shale; as above with occassional laminae and
thin bands of sandstone; and siltstones; as
above

Shale; dark grey, blocky, micromicaceous,
silty and sandy in part, trace of pyrite
inclusions, traces of sandstone and siltstone
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635-653

653-657

657-677

677-691

691-720

720-735.5
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Shale; medium to dark grey, blocky, subfissile
in part, micromicaceous, silty slightly
calcareous in part, occassional laminae of
siltstone and sandstone

Shale; medium grey, blocky to subfissile,
micromicaceous, slightly silty in part

Shale; medium grey, blocky, micromicaceous,
silty and sandy in part, trace of dark grey
shale

Shale; medium to dark grey, blocky
micromicaceous, silty and sandy in part

Shaile; medium to dark grey, blocky to
subtissile, micromicaceous, slightly silty in
part, trace of dark brown slightly sideritic
shale, occassional siltstone laminae

CANOL FORMATION (-599.17)

Shale; dark grey/brown to black, blocky,
sTightly bituminous at top, bituminous at
base, trace disseminated pyrite inclusions,
petroliferous odor, low specific gravity
(small fragments float on wash water) with
occassional stringers of limestone; micritic
detrital, cream to dark brown, very fine
granular, micritic matrix, occassional quartz
grains, argillaceous to very argillaceous,
ticht to very poor porosity, trace of pyrite
Incliusions _




735.5-737.5

757-763

763-764

764-785

785-795
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KEE SCARP FORMATION (-575.17)

Limestone; micritic-detrital, white to tan,
micritic to chalky (chalky possible due to bit
damage-crushing), slightly argillaceous in
part, pyrite inclusions, poor earthy porosity,
strong petroliferous odor on heating, common
bright vellow fluorescence, sliow weak yelliow
massive cut

Limestone; skeletal micritic, white to medium
Brown, non identifiable skeletal material with
minor calcilutite to micrite infill of voids,
tight - very poor {(1-2%) pinpoint porosity,
trace ot l1ive o031] staining, trace of golden
vellow Tluorescence, Siow weak yellow massive
cut

Limestones detrital. medium brown, calcilutite
to very tine grained, soft, leached?, rotten
appearance, poor effective earthy porosity,
trace of 1ive oi1) staining, trace of goiden
yellow fluorescence, slow weak yellow massive
cut

! imestone: skeletal-micritic, white to tan,
micritic to very fine granular, calcite
cement, tight trace of dead oil staining, very
slight trace of live 011 staining,
fluorescence and cut

Limestone; skeletal-micritic, white to light
brown, unidentifiable ske etal matter wit
minor micrite to calcilutite infill of voids,
common calcite cemant, slightly argillaceous
in part, tight to very poor (2%) pinpoint
porosity, trace of dead oil staining, trace of
Yive 01! staining and very weak fTluorescence
and cut
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785-815 Limestone; skeletal-micritic, white to Cream,
skeletal] matter with very minor infill of
voids with micrite, calcize cement, ticht, no
shows

815-830 Limestone; skeletal-micritic, white to light
brown, skeletal matier with very minor micrite
infill of voids, calcite cement, tight, trace
of dead oil staining

830-835 Limestone; skeletal micritic, white to medium
brown, skeletal matter with abundant micrite
infill of voids, calcite cement, siightly
argillaceous in part, tight-trace porositv,
trace of dead oil staining

735-850 Limestones as above, commonly bitumen
engrained, occassional shale laminations, dead
0il stainad

860-87C Limestone; micritic-skeletal, white to ligh*
grey/brown, skeletal, fragments in a micrite
matrix, abundant clear calcite cement,
sligthly argillaceous in part, tight, traces
of bituminous laminae and black bituminuous
shaie laminae :

870-873 Limestones as above with increasing amounts of
bizuminous laminae and bdlack bituminous shale
Bbands

HARE INDIAN RIVER FORMATION 879 m

879-885 Interbeds of limestone; micritic-skeletal,
white to medium grey/brown, minor skeletal
fragments in a micrite matrix, abundant
calcite cement, slightly argiliaceous to

- argillaceous, tight; and shale; medium to dark
grey, blocky, micro-micaceous, common finely
disseminated pyrite, occassional pyrite blebs,
slightly calcareous .
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885-898

Page 2%

Interbeds of Shale; as above and limestone;

detrital-micritic, white to light brown,

chalky to detrital fragmenis in a minor
micritic matrix, calcite cement, slightly
argillaceous, trace of disseminated pyrite,
very poor porosity, traces of ostracods and

898-906

crinolds

Shale; dark grey/brown, blocky to sub-fissile,

———— - - - -
micromicaceous, trace of disseminated pyrite,

906-910

916-918

920-940

940-955

955-975

calcareous, slightly bituminous, soft, traces
of crinoids and ostracods

Shale; medium to dark grey, grey/brown,
blocky, slightly silty, abundantly
micromicaceous, calcareous, common
disseminated pyrite with occassional thin
stringers of limestone; micritic-detrital,
white to tan, minor very fine grained detrital
fragments and skeletal fragments in a micritic
matrix, calcite cement, very poor porosity,
trace of dead oil staining (bitumen), trace of
very siignht cut fluoresence, trace ot crinoids

Well took slight kick. 0il and gas in mud,
qas detector peak of 2000715 units, (.. Cas
C.. C.. NC,, trace of eunedral calcite -
ctystals ia limestone; {possibie vuggy
porosity), show also possibly from fracture
porosity in shale, or show from uphole due to
decrease in mud censity from 1130-1100 kg/m3

Shale:; medium grey, blocky to sub-fissile,
abundantly micromicaceous, silty in pare,
disseminated pyrite, slightly calcareous

Shale; medium grey, blocky to sub-fissiie,
very micromicaceous in part, slightly silty in
part, trace of disseminated pyrite, slightly
calcareous :

Shale; medium grey. blocky to sub-fissile,
S————— - - - 2y
micromicaceous, trace of disseminated pyrite,
slightly calcareous




875-987

987-1G12

1012-1015

1015-1040

1040-1043

1043-1056

1056-1060

1060-1080
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Shale; medium to dark grey, blocky to
sub-fissile, micromicaceous, trace of pyrite,
slightly calcareous, slightly silty in part

Shale; medium to dark grey, blocky to
sub-fissile, micromicaceous, slightly
calcareous, trace of siltstone, occassional
trace of 1imestone

Shale: as above with minor dark grey
Bituminous shale

Shale; dark brown to black, blocky,

e ————— - - - -
micromicaceous, bituminous, slightly
calcareous, with minor amounts of grey shale
as above decreasing towards base

Shale: dark brown to black, blocky,

v ——— Y > 3 <
mycromicaceous, bituminous, fractured,
veined with calcite and micritic limestone,
occassional chalky limestone fTlecks

- HUME FORMATION 1043 m

Limestone; light grey to medium brown micritic
to very fine granular, argillaceous, chalky in
part, calcite cement, bituminous in part,
slightly silty in part, tight to very poor

porosity with minor black shale: as above

Limestone; light to medium grey brown,
micritic to chalky, occassionally very fine
grained, calcite cement, argillaceous in part,
bituminous in part, tight to very pcor

gorositv

Limestone; light to medium grey/brown,
occassionally dark brown, micritic to chalky,
occassionally very fine granular, calcite
cement, argillaceous in part, bituminous in
part, tight to very poor porosity




Coring Times: 1
8/8/10/9/10, 8/
7/7/9/8/8

739.0-735.6

CORE DESCRIPTION

1/20/16/22/13, 15/12/15/15/13, 12/10/9/9/10,
9/8/8/8, 7/10/9/8/7, 8/7/9/7/8, 11/10/9/6/8,

Limestone; detrital-skeletal fragments in a

calcilutite to very fine grained calcarenite

739.6-740.2

740.2-741.5

741.5-741.85

martrix, medium to dark brown, minor calcite
cement, slightly argillaceous, poor
jntergranular and pinpoint porosity (3-5%)
tive 0il saturated matrix, abundant
yellow-gold flurescense, slow weak yellow
streaming cut, abundant skeletal remains,
amphipora, idiostromata, stachyodes, minor
brachopoda

Limestone; skeletal, white, large buibous
strom, tight, no shows, occassional patches of
amphiporoid limestone as above ’

Limestone; detrital-skeletal, white skeletal
fragments in a dark brown calcilutite to very
fine grained calcarenite matrix, matrix has
3-5% intergranular and pinpoint porosity,
liver o0il saturated, abundant yellow-gold
fluorescence, show weak yellow sireaming cut
0il and gas bleeding throughout, common
amphipora, idiostromata and stachyodes
(cylindrical stroms)

Limestone; detrital, dark brown, calcilatite
To very tine grained calcarenite, no
identifiable skeletal remains, argillaceous
and poor (3-5%) intergranular and pinpoint
porosity, trace of hairline fracture porosity,
Tive 0il saturated oil and gas bleeding,
abundant yellow-gold fluorescense, siow weak
yellow streaming cut
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. 741.95-742.15

| 742.15-748.0

- Page 29

Limestone; same'as‘739.0-739.6, trace of

‘Stylolites, trace of bulbous stroms (2.5 cm

diameter), live o0il saturated, bleeding oil,
abundant yellow gold fluorescense, slow weak
yellow streaming cut _ Cam :

Limestone; detrital, dark brown, calcilutite,
to very fine granular calcarenite, R
argillaceous, occassional bands and pockets
with calcite cement poor (3-5%) intergranular

_and pinpoint porosity, hairline vertical and

horizontal ‘fracture porosity, abundant

| ~yellow-gold fluorescense, live 0il saturated,

slow streaming weak yellow cut oil and gas.
bleeding, scattered amphipora, idiostromata,
stachyodes and bulbous stromatoporoids,

occassional strom fragments, occassional - -

sty]olites v :
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INTRODUCTION

Tnis report contains the details of the completion of PCl er al Hoosier Ridge
N-22 from Marcn 13th to April éth, 1984.

The Hoosier N-22 well was drilled to 1095m KB as an expioration well to exploit
the Keescerp formation. A string of 177.8mm casing was run and cemented to 1094
m K8. Ten intervals were perforated as indicated in discussion.

DISCUSSION

Roll'n Well Servicing, single service rig was moved in and rigged up. The tuding
spool and BOP's were installed. Pressure tested casing seals to 17 mPa. Held
ok. 73mm EUE tubing was run with casing scraper to PBTD at 97Im KB to ensure
Clean casing over perforating interval. Computalog ran a cement bond log from
950-700m KB with a pressure pass at 5 mPa. Approximate cement top at 31Im KB.
Pressure test BOP's to 21 mPa, held ok. Perforated intervals 850.5-85%2, 815.5-
822, 813-815, 808-810, 800.5-805, 784-788, 774.5-781 and 763-767m KB with 10imm
HSC casing gun at 13 JSPM. Ran in 177mm Baker Model "C* bridge plug and Baker
410 packer. Set bridge plug at 857m KB and 410 packer at 849m KB. Acidize int-
erval No. 10, 850.5-854m KB with 6.5m™ of 15% HCL and additives. Acid away at
approximately 7 mPa and .5m%/min. Swabbed back load water and acid alsc 12m®

of new formation water, with Ph of 6.4 and salinity of 28,600 to 23,100 PPM salt.
Fluid Teval at 400m. Squeeze back swabbed fluids. Lay down packer and bridge
Plug. Set i77mm drillable bridge plug at 848.5m KB and dump bale 5m 0f cement
above. Re-ran 410 packer and Model "C" bridge plug. Set bridge plug at 825m K8
and packer at 823w KB. Acidize interval 819.5-822m K8 with 4.7m® of 159 HCL +
additives. Squeeze at .5m’/min and 6 mPa. Release packer and raise bridge plug
to 818.5m KB. Set packer at 812m KB5. Acidize interval 813-815m KB with 3.9m°

of 15% HCL acid at .16m%/min and 3 mPa. Ave. rate was .3m>/min and 3 mPa.
Pressure dropped to “0" mPa. Raise bridge plug to 824m KB. Raise and set packer
through perf. interval, found communication between interval No. 2 to No. 6th
interval. Swabbed back acid and load water 37.5m® also 123.87m® of fresh water.
Trip out packer and bridge plug. Set Baker model “K* cement retainer at 797m KB.
Ran in stinger on tubing. Squeeze 77 saxs of Class “G" cement and additives at
-2m*/min and 1 mPa. Trip out stinger. Ran in with 152mm bit and casing scraper.
Driil out cement from 782.9 to 797m KB. Hoist driiling equipment. Ran open
ended tubing to 756m KB. Braidenhead 50 saxs of Class “G" cement + additives.
Squeezed cement with no pressure. Trip out tubing. Ran in with bit and scraper.
Tag cement at 782.32m KB. Hoist drilling equipment. Ran in open end tubing to
78Im KB. Braidenhead squeeze 100 saxs of Class "G" cement + additives. Well
went on vaccum. Hoist tubing. Ran bit and scraper again. Tag cement at 782.32m KB.
Trip out driiling equipment. Ran open ended tubing to 770m KB. Swabbed fluid
level down from 100 to 400m. Braidenhead squeeze 100 saxs of Class “G" cement +
additives. Hoist tubing. Ran in with bit. Tag cement at 779m KB. Hoist tubing
and bit. Reran open ended tubing. Braidenhead squeeze piug No. 5 100 saxs of
Class "G" plus additives. Well on smali vacuum. Pull 17 jts. of tubing. Swab
fluid Tevel down from 15Cm to 320m KB. Trip out remaining tubing. Ran in with
bit and scraper. Tag cement at 779m KB. Hoist drilling equipment. Set Baker
Model "K" cement retainer at 77Im KB. Run tubing and stinger into retainer.
Squeeze 200 saxs c¢f Class “G" cement + additives. Pressure increased to 1 mPa

on last .8m’ of cement. Hoist stinger. Ran in with bit and scraper. Drill out
cement from 764 to 770m KB. Trip out drilling equipment. Re-perforate 8th inter-
val 763-767m KB. Ran in with Baker 410 packer. Set with bottom of tailpipe at




(2)
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763m KB. Squeeze 7.5m* of 15% HCL acid into formation at .Im*/min. Well went
On vacuum. Swabbed back Toad acid and water also 52.7m° of fresh water. Hoist
tubing and packer. Set Model "K" cement retainer at 760m KB. Ran in tubing
with stringer. Squeezed 250 saxs of Class “6" cement in stages. Pressure in-
Creased to 3.5 mPa on last stage. Backwash cement and hoist stinger. Ran in

with bit and scraper. Drilled out retainer at 760m KB and cement to retainer at
77lm KB. Drill out retainer and Cement to retainer at 797m KB. Drill on re-
tainer. Drop free to 81Im KB. Drill out retainer and drop free. Lower bi:

to 843.5m KB. Pressure test casing to 4 mPa. Drop to 3.3 mPa in 15 min. Made
trip with casing scraper to 843.5m KB. Ran cement bond log from 943-675m KS,

with pressure pass at 5 mPa. Ran 10lmm HSC casing gun. Perforate 816-816.3m KB
(4 shots). Ran in 410 packer on tubing. Set packer at 816.5m KB. Est. feedrate
at .09m>/min. and 5 mPa. Ran tracer 1og pumping water at .Im*/min. Radic active
material through perfs at 818m down to storage area 825-835m KB, and out into
formation. Ran temp. log, found fluid also flowing to storage area {825-835).
Hoist tubing and packer. Ran 101mm HSC casing gun. Perforate 795-795.3m KB.

(4 shots). Re-ran tubing and 410 packer. Set packer at 798m KB. Pressure up
annulus to 3.6 mPa. Slow leak off to 2.9 mPa in 30 mins. Hoist tubing and packer.
Set Model "S" drillable bridge plug at 76Im KB. Dump bale 5m of cement above.
Perforate 9th interval 743-748m KB with 101mm HSC casing gun at 13 SPM. Ran in
with tubing and 410 packer, squeeze 2.5m* of 15% HCL and additive into 9th interval
at .Im*/min and 2 mPa. Swab well and recover acid and load water. Also 23.2m°

of new formation water. 0il cut varied from 2% to a trace, water was yellow
colored, and salinity diminished to "0" PPM, PH = 6.8. Hoist tubing and 410 packer.
Set Mocel "S" bridge plug at 741m KB. Run in 10%mm HSC casing gun, perf. 10th
interval 735-740m KB (i3 SPM). Ran 410 packer on tubing. Set packer at 722m K8.
Acidize with 9.3m® of 15% HCL + additives in stages from .16 to .23m’/min. at

3 mPa. Swabbed back 11.8m® of load acid and water, also 14.7m* of clear water
(fresh). Hoist tubing and packer. Ran 152mm miil on tubing. Drill out bridge
Plug at 741m KB. Hoist tubing and mill. Ran 410 packer and tubing. Set packer

at 74Im KB. Pump down tubing. Got circulation up annulus at .4m>/min. Reset
packer at 753m KB. Pressure to 10 mPa on tubing. Held ok. Pump down annulus

at .4m*/min. Trip out packer. Ran in with tailpipe assembly on tubing string.
Land in tubing hanger. Pump diesel into tubing, annulus and surface casing.

Remove BOP's. Install wellhead back pressure valve in dognut. Bullplug chain

and lock wellhead. Rig out rig and equipment.

CONCLUSION

The Hoosier Ridge N-22 well is suspended due to warm weather and ice road con-

ditions. This well will be abandoned as soon as possible in the next drilling
season.




ULl DATA SITTIARY

LOTATIoN: PCI et al Hoosier N=22
R ~84/04/05

s — po———

I . 160.33m . -t _138.10m ‘
e 3.57m =h: T100m pen:

e s . ————
E T . T ]
+ i L —— o —— -

2¢~nm 59.5 kg/m‘ S00- 95 LT + C Ianded at 357m K8,

SHRFACT ORIV

"

PRODUCTION CASIN s 43.2 kg/m, SO0-95, LT + C landed at 1100m K8

- LINER:

~ PRODUCTION PACKERS:

RIPPLES:

 praroraTions: (1) 850.5 - 854m, 13 SPM (2) 819.5 - 822m. 13 SPM
S : (3) 813 - 815m, 13 SPM (2) 808-810m, 13 SPM ,
(5) 800.5 - 805m, 13 SPM (6) 784 - 78Sm. 13 SPM

(7) 774.5 - 78Im, 13 SPM (8) 763 ~ 767m shot twice with 13 SPM.
(9) 743 - 748m, 13 SPM (10) 735 - 740m, 13 SPM-

.. PBTD at 756m KB.
Perforations No. 9 and 10 are open.

Well suspended with tubing in hole 84/04/05.




z,,:{"o‘ Tgiipreat Instaliciion _ 84/04705

.

CFeasurerenist K.8. to Lasing Bowl Flemge | 410
i ' K.B. to Tubing Hanger Flange 3.57

- RCR-RETRIIVASLE SUBSURFACT EQUIPHINT

CCPESERIFTION

DIPTH KB, T

" Baker Model “S* Bridge Plug

848.5m kﬁ

_Baker Model “S* Bridge Plug

761m KB

'SUBSURFACE EQUIPHERT (List From Bottom Up)

: D’SCRI?TIO&

LENGTH

.DEPTH K.B.

10 TOP

f_»Deo h Botzom o7 Tubing. String Below K.B.
KB to TH L

3.57

- McEvoy Tubmg hanger 73mm EUE w/ BPV thread

.25

77 jts. - 73mm EUE tubing 9.567 k/m

727.52

73mm EUE x 6Cmm EUE X over collar

14

1 jt. 60mm EUE tubing w/ bottom 6m perforated

9.66

Baker 60mm EUE "F" nipple w/ 46mm profile

.23

1 jt. 60mm EUE tubing

9.66

1 - 60mm EUE pup

1.21

TOTAL LENGTH

',twor§v$gpérviﬁeﬁjby;  S




84-03-14

pemocxent PERFORATING DATA

.rwce. r.a.m_. PCI et al Honnev- ’ ‘ ' ‘Location

nc:..on tov Peﬂo:anne ‘ Pmductmq

L Foemanon Pmtor.::ec Keescarp
D R AN C’x,mg Pertamic? e e Srien 177 8mm — Voent

43.2 K/ ,,..500-95 LT

i1 C:»r.m'- Foangs ¥ B 1w Ton Towmng Spoot

j ’ . :.Seru ‘Com:»a'ts Computa’lotLG#arharf i rd

e
YOVRL ,!,.:

Ts:e ot Gun anc Sn:-' ot Peuoz.mon-b"_QL_QﬂnLﬂ..ﬂ.S..C_._ZB_g.mﬂ

101. 6m'n i ' ‘ ro. ot Runs.
Full . - ereotFlusd_EEeSh_u&.er——-——-&H Temo. .

TOTAL »O. OF SmOTS

'.O Q c'Toot

ne-cn: tho m’\'%ch‘
. nwéagfsbéoccswn o;-«snvOﬁS-OTS(SN» '
' 850.5m to 853m ' 13/m i 26
819.5m to 822m _ iym o33
§13m to 815m e ©13/m : 27

— — 35—
~'9_~;8—.-r-—.2~0 » o ‘ i SRR o . B

/——"" g "l-.‘o Gun™='3 ‘ 'G...r’.:"o\l,o G unw=1{ o\i >

| T = ¢ Lrn Soad

< N PEEY -
4 [ - \nPSucV {N=rm S-"” L ar S ee” 1"?»-5—«-7' 7?)’5—!;'

1 aecoao or MEASUREMENTS

| What tog Was: Used For CorreTa..xon " G6R Neutron CCL DATE 84-03-14

;Re:rarks

h LOG PR‘-‘SE!».TAA 10.

»‘?Run pass across perf mterval wi ‘.h co‘nar locator shomng 7 co‘nars 1f possw‘le-«,f’x
. A‘! so use tenswon dewce te show pxck up off botto-n where apphcab‘le. ‘ ‘ cSE

"Uhen preparmg to shoot Iog 3 coﬂars below per. m..ervaI Stop and shoot qun Af ‘
[ ithat) pomt 'shift pén recording collars: and: ‘log 3 collars above ‘the perforated- m..er-‘__v
“vallt This met hod wﬂ‘l allow for exact point where gun was . fired to be detemmedlg‘f

‘from ‘log.

.fcun —_th astevEn () CONM used 409 POBMDNING

TMARKE




| ramocuuss  PERFORATING DATA
N-2?

LOLSton

»‘.;ueu'mm“‘ DCT ot a3 Hapcige
. L - Production

Keescarp

Reasba to¢ Pertorating

‘Fomm-on Pcdotal—n

]77'8“‘” i wosgni 43 2 kg/m Cuccson‘gs LT

Sae

. Dcschalvon ot Casmg (Portorated Iatervat;

w. B..10 Top Tudeng Spaol

w81 Casing Flange
Serwice Company

wm= LUNE

Computalog Gearhart Ltd

’rmucmm&eezm tions_10T-6mm R, H.S.C 23 gram

}0] 6m ,chol&)“

Heignt Fiuia in Well _ Full Jype of Fluic _Eresh UWatgr

0.0, 0t Toot

. GUN# - : PEREORATED LOG OEPTe OETTY OF SHOTS. (Sny

808m to R10m _
800.5%z to 805m -~ 13/m
784m to ‘788m 13/m

1I/m

- Four

~ Five
_Ssix

2. n——*1 .

e |}

i [ Gev-X6a]ze Gew®sonle Gu~<faen

-
‘ gcz/ , ‘n,sm @,,.5._,/ o Ser  AwmSeer’ “ZorSwer  fraSend

Rscoao of MEASUREMENTS

. Wnat, Log Was Used For Correla..xon | DATE 84/03/148

GR. Neutron CCL

Re:na rks

f.”i'ws P se«:mno».-
3Run pass across perf :1terval with collar locator showing 7 collars if possible.
'Isc use. ..enswn device to show pick up off bottom where applicable. = PO

parmg “to shoot. 109 3 conars below perf interval. Stop and' shoot gun.. n.." :

that pomt shift pen recordmg collars and log. 3 collars above: the. perforated. inter-

val. : This tnethod wm allow. for exact point where gun was fired to be detemmed

Mfrom Iog- i




B | B S
o e ‘ 83/03/15
Pﬂma.nm PERFORATING DATA
2["&“"‘“_ . PCl et al Hoosier - Location N2>
Geason for Pertorating._ Production
Formation Periorated _ Kees'can'p" |
Descrotion ot Casing (Petorated intenan Sive_ . 177.8mm wagnt _83.2 Ka/M  Go0e SO0-95 1T
: K. 8. 10 Casing Fnaugc s Jﬂm K. B. 10 Top Tuting Spoot 3.57m
‘SmWCCCGmmm, -~ .. Lomputalog Gearhart
WIRE LINE ,
Tyoe ot Gun and Size o Ferioraions_ -101.6mm R.H.S.C. 23 gram
-0..0. ot Tool __ 101 6mm. : ‘  No.ot Ruas 2
,ﬂ&gv{z’ Fiuig in Welt ___ Full . Iypcof e Fresh Water g . Tems..
| | \Gung : . ) | " ERFORATED LOG O€EPT ‘ 0(“9270‘5"073&“4 TOTal w0, OF SNOTS
Seven'  ° 772.5m to 78Im 33m 85
CBight 7 - 763m to 767m Co T WYme e 53

! Recoro OF msuuée;msms

:

f;: ‘Rex‘navrks ‘_ 5

- . R i T  E  camsasistmnt et AW B

i ‘l
1’ » ~<3 o], G.....r"‘ 0\1/0 Gun™® [ °‘J>

\rof é:g 57 Cndl>Y.d ‘7) Z Q'S«’ < ~oT / \7;\f5~pf é.‘d\ S-QJ

'-’hat_‘t.‘bg Was Used For Correlation GR Neutron CCL ‘ DATE 34/03/14

e LOG P;zsss:.mnow

if poksible; ’

Run pass across perf. interval with collar locator sho~nng 7 conars
so use tenswn devxce to. shcw pxck up of f. bottom where apphcab‘le-_ ‘

" Unen | prepar-mg to shoot, log 3 collars below pert interval. Stop and shoot: 9""

. that ‘point. shift pen recording collars and log'3 collars. above the perforated mter— R
" This method win anow for exact pomt where gun was ﬁred to be detemmed“ G

: "I-..j“va‘l
" from lcg-




H

* PERFORATING DATA | - 84/03/24

'PCl et al Hoosier
Production
Keescarp

Well Name

Reason tor Pertorating

Formarnion Pertoratea

177mm . weign:_33-2 kg/m . S00-95
3.57m

Description ot Casing (Pertoratea interval)
K. B. 10 Casing Flange 410m
Service Company Computalog

K. B. 1¢c Top Tubing Spoot

WIRE UINE

Type of Gun and Size of Perforations__ 101. 6mm R.H.S.C. 23 Gram
. 101 . 6mm. V No. ot Runs

Type of Fiuic __ L resh Water

0. D. ot Toot

Heignt Fiuid in wer__T Y11
 HYDRAULIC :

Setting Gepth of 100! Getermined Dy
0. D. ot Tool __ No. Jets in Toot Sive of Jets

| Type ot Fluig used tor Jetting ‘ Conc. and Size of Sang

Time ot Jetting for each inzerval Pump Rate

. Sof_'tace Pumping Pressure

INTERVAL LOG DEPTH ‘ PERFORATED LOG DEPTH ' TOTAL O, OF SHOTS

| fepeptorate 763 to 767m ~ e

RECORD OF MWREMM
) How was pertorating Gepth teﬁted 10 pay zone depth? Corro'iated‘ to GR Neutron CCL ]OQ on 84'03'74 )

~ DEPTH OF COLLAR BELOW K. 8. ~ ODOMETER ZEROED ON BOTTOM SHOT

- COLLAR LOCATOR PERF. COLLAR LOCATOR AUN NO. DG;-QWL OWE;( LWOO\TOG : LOWEST

One - . 3

L QT RELIN et aRlensh (1} COMr UBAT 105 DORIOMNG,
| REmanns -




{

_ PERFORATING DATA

_WIRE UNE

X B. 10 Casing Flange
Service Company

Type ot Gun ana Size ot Perforations_

wé’um -PCI:et al Hoosier Location N-22
Reason tor Pertoratng____PToduction

| Formation éedoraxec Keescarp ’
Description of Casing (Pertforated Interval) Size 177 .8mm weignt _43.2 kg/m

Grace __S00-95 LT

K. 8. to Top Tubding Spoot

Computalog Gearhart

101.6mm R.H.S.C. 23 gram

-1 Type of Fluic used tor Jetting

| Time ot Jetting tor each intervat

0. D. ot Too! 101 . mm No. of Runs one
‘Height Fluia in wen _ FUll’ Tyoe of Fluia _Fresh Water 8. H. Temp.
HYDRAULIC '
- _"Séning'démﬁ ot 100! Getermined oy
0. D. of Toot ‘ ' No. Jets in Yoot . Size of Jets

Conc. anc Sive of Sang :

Pump Rate

i ‘Sur'“.ace Pumping Pressure
" INTERVAL LOG DEPTm PERFORATED LOG DEPTH DENSITY OF SHOTS (SPany TOTAL NO. OF SHOTS
Nine 743m to 748m 13/m 65.

| How was perforating Cepth refated 10 pay zone depth?.

'RECORD OF MEASUREMENTS

Corrolated to GR Neutron CC1

Logged on 85/03/14.

" DEPTH OF COLLAR BELOW K. B.

ODOMETER ZEROED ON BOTTOM SHOT

PIPETALLY

COLLAR LOCATOR . | PERF. COLLAR LOCATOR AUN WO R oy Seaton ey LA N
One o 5.8m - 748m -

NOTE: Mart with axterrsh (") CONAF e 10r DOBIONING |

[ agwarns




/M PERFORATING DATA

DATE

85704708

PCI et al Hoosier

N-22

Location

Wel} Name
Reason tor Pertoratng______Production
' Keescarp

Formation Pertorated

Descriptron of Casing (Perforatea iInterval) -
K. B. 1o Casing Flange

swe_177.8 weignt _83:2 K/M __ Grage_S00-95 LT

K. 8. 10 Top Tuding Spoot

Service Company Computalog Gearhart
W!RE UNé ‘ ‘ R , ‘
| Type orGunaﬁcSizeov Pertorations___ 101.6mm R.H.S.C. 23 gram
‘0‘ D. ot Toot 101 . 6mm No. of Runs ong
‘ Hecgni Fiuic in weu ____Full Tyoe ot Al __Fresh Water B. H. Temp.
| WYDRAULIC |
Sétzind débth; of tool ceteﬂ'r;inec by
0. D. ot Toot R No. Jets i Toot Size of Jets _
| Tyoe of Fluia used tor Jetting S Conc. and Size of Sand_
| Time ot Jetting for each ,’int‘ena( : Pump Rate —
Sur‘técé Pumpi}vg Pressgge
S mrsmu.r.oc DEPTH PERFORATED 10G DEPTH DENSITY OF SOTS (S50 TOTAL MO OF SHOTS.
Ten - _735m to 740m 13/m 66

RECORD OF MEASUREMENTS

How was perforating deptn reiated to pay zone deptn?

Corro]atgd to GR Neutron (1., logged on

82-03-14.

' DEPTH OF COLLAR BELOW K. B. -

ODOMETER ZEROED ON BOTTOM SHOT

7 PWETALLY

- Fi COUAR LOCATOR PERE. COLLAR LOCATOR AUN NO. | o L oess DcATOR baiyid
One 5.8m: 740m

NOTE: Mam wiht s3terson {7} CORar uned tor DOBITIONeNG

" | remanxs




i R T SO NN IR

, R e AT
_ PCI et al Hoosier N-22 : - DATI:  gasna/ns
| Sizt y
KEOJINSICH dois. CORPRISSION Rt
WL - S12f
ST oaY ¥R TENSION | alt.  COWPRESSION

| CSEENT RITAIRERS: | | |
TYPz . Baker Model K-1 sz W1.8m
. SET AT 797m K5 : o ‘

14

RERARIS: _ Drilied our retaines on 82/03/28

Typz  Baker Model K-1 osizE 177.8mm
STT AT 7im - g5 ‘
REFARES: Set on 84/03/23. Drilled out 84/03/28.

BRIDGE PLUGS:

 TYPE___ Baker Model "S" . SIZE 177.8mm
| SET AT _848.5 KB CAPPED WITH 5 SAX.

© REmARKS: PBTD at 843.5m KB. Set on 84/03/16.

O TYPE . BakerModel "S* Ssy7E 177.8m |
SET AT __761m KB ~ CAPPEDWITH __ 5 SAX.
REMARKS: PBTD ‘- 756m KB. Set on 83/03/30. |

~ -

™~

TYPE _ Baker Model "S" ~ SIZE177.8mm
@ STAT__Tm kg CAPPED WITH ___nit | _SARX.
' ;Rggggxs;‘ Drilled out Model S bridge plug at 74Im on 84/04705.




3
e, CORPRESSION

- s1zt

TEUSION . daii. COMPRISSION

. CEREINT RITAINERS:
+ TYPE __ Baker Hode] K-1
STT AT . 760m ¥e

-

SIZE

(e - RE;‘:A.QE:S: Set on 84/03/25- Drﬂled QuT retainer on
' 83/03/26. o

SIZE

L TyPT
- SET AT
REMAREST

©BRIDGE PLUSS:
. #f[}ng” ' L ‘ S
CSET AT ~ CAPPED WITH

S ey gy L2 I
REMARES:

' CAPPED WITH '

CAPPED WITH
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‘ pemocwusa ACID — CHEMICAL - SQUEEZE

WELL NAME )
PCl et al Hoosier N-22

DATE

82/03/15

FOMiATION TREATED — Keescarp mreavar _ 850.5-854m renesoren noe _Perfs
. Dowel] eacxenrvee _ 310-C ar__824.38m e
ot sae 73mm. verm 888-38  uismoses . 177.8mn oeeme _ 1100m
‘ Tuemcwacmr 2.53 - MAX. ALLOWABLE TREATING PRESSURE 25 mPa
CASING CAPACITY < BASE OF TUBING TO PERFS 0.1v = - ANNULUS CAPAGTY 2.8

L)

. Tvee TReaTmENT ano csuecr __ACTdize for production.

warennss xeo 6:5m° 153 HCL acid + 13L-A200 + 131 L-F 75N + 331 . w35

| BacKwasned . Nil TO FORMATION __

£ Sm3 18% ury -

Quantity)

) . PROGRAM

Quantity)

. TIME RECORD

1 Teeg

Rig up lines

20:00

Pre—Job Meeting

20:20 | 25 .2 Pressure test linec
©|20:23 « a2 Spot acid in_tubing.
120:30 |- 3 Close unloader valve,
Jeos30 | 21 Start squeeze.

20:38 ofo2s ‘ - { Pressure up ‘on tubing.

20:40 ) | 20 0.4 | Fermation break down.

oo lo bz s | oos e R

R R (O U R -7 2 E |

20:57 | 7 - 110.35 0.5 | Start displacement.

1 21:04

Shut down, ISP 6.2 mPa.




m ~ ACID - CHEMICAL - SQUEEZE

e .
. o

WELL NAME DATE

PCI et al Hoosier N-22 - 84/03/17

; . ' 3 .
| CASING CAPAGITY - BASE OF TUBING TO PERFS 0.05m m ANNULUS CAPACITY

sommonmreo __Keescarp wreava. 810 Sm - 822m senrsioren wore _PETTS
SERICE ComPanT Dowell moxerTvee _Baker 410 817m _ e .
TUBING S 73m . 817 casmcsce _ 177mm peerw, __1100m

2.45 s A ALOWABLE TAEATING s 13 mPa

TUBING CAPACITY

TYPE TREATMENT ang OBuecT ___ACid SQ'ueeze’.

""meeo 4.7m 15% HCL, 10L A200, 10L FZ5N, 231 - W35

BACKWASHED Nil . YO FORMATION

PROGRAM

TIME RECORD
) PRESSURES

TE

Pre-job Meeting

Fill line with water.

Pressure test.

Start acid.

Close unloader.

Starft aci d’squeeze.
Formation break down., =

After 3.0m* é‘ate-'o.inﬁ/m 2t 6 mPa
Shut down, ' ‘

Start pump.

Start displacement,

Shut down, finish disn]acemeﬁt

Instant shut down pressurs

T 0 ek




rerocuna  ACID - CHEMICAL - SQUEEZE

WELL NAME DATE

PCI et al Hoosier K-22 | 84/03/17

—

FOMATION TREATED Keescarp © wreava __ 813-815m_ | emoiy_PerTs

Dowell ackemvee __ Baker 410 8lm .,
ke 73mm oo 81N cmcnee _ UT o, 1100
) 2.43 3 4 mPa

TUBING CAPACITY - MAX. ALLOWABLE TREATING PRESSURE

wuéd»wﬁ-a&o:mncmm 0.2 m ANNULUS CAPACITY
Acid squeeze ' ' e

TYPE TREATMENT AND OBJECT

3.7m% 152 HCL, 7L-A200, 7L - F75N. 1SL - W35.

MATERIALS: WHXED -

(Quantity. Concontranons, Exc.}

TO FORMATION

Pre-job meeting.

Fill lines with water.

Pre-test Jines .to 25 mPa

| Start acid.

Close ynloader.

Start acid squeeze.
Increase rate.

Start.displacement.

Shut down on vacupm,




T St AN S B AT A P10 iy

‘ pemoams ACID ~ CHEMICAL - SQUEEZE

WELL NAWE : DaTE

- PCl et ai Hoosier N-22. 84/03/19

No. 2.3, 4 5,6, and 7 were Open
mresvaL 819 S-82%m . - W~~u_?’_er.1L

Dowell | Retainer Model k-1 .. 797m <e
B e I nese 177mm e _1100m

TUBING SE : oEPTH,
3 mPa

2.39

TUBING CAPACITY ~ MAX. ALLOWABLE TREATING PRESSURE

-

: wmcm &&SEO‘TU&NGTO"EN'S - . ma, muSCAW
‘,ﬁfﬂeunga.uoom@: Cement behind casing. Perfs apen 819 5 14 829m 813m—815m,
808-810m 800. 5-805m, 784-788m and 774.5- 781m _Circ cement behind casing,

| averanion 77 saxs 0.H.G. + 0.5% D85
: WRED ) ] MmWﬂcJ

SNIT T = o o 77 saxs

- TIME RECORD

T Tme

Pre-job meeting.
__Press. test lines 10 mPa.
" tart gemerm after 1 Om’ numned
| ‘weII on vacuum -0 mPa.
”Stop cement. Start dwsp]aceA
End dlsu}acement. _ ‘
' PuTI out st ‘nqer from retauner nalzt tubﬁnnw“

30 Quick




" ACID - CHEMICAL - SQUEEZE

PCI et al Hoosier N-22 | . e 84/03/21

Keescarp - - wremen _774.5-781m pearsopen woue _ Ports.

. Dowell i Tvee s

7. 3mm - . ‘ casmosce - 177mm

2.4 . ‘ MAX, ALLOWASLE TREATING PRESSURE

TUBING CAPACITY
e ‘ ANNILUS CAPACITY

EaSteE EAPaCiTYy S BASE OF TUGNG T8 PERFS _
: Set cement plug over perfs.

TYPE TREATMENT AND OBJECT .

.50 sastNG.,Z"CaC:. 0.5% D65 ,
. MyCmatm.Em

TIME RECORD

TE

Pre-job meeting.

Batch mix cement, -

Pressure test Iines 10 mPa
- Start cement. spot over nerfs
“Start di sp'lacement.

Stop displacement.
_FT casmq mth rig pump.  Atremnt p

S pr'essure uP, 1O pressure. - Shus dows &mfay S

‘how st tubmq‘
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ACID - CHEMICAL - SQUEEZE

DeTE

PCI et al Hoosier N-22 - ‘ 84/03721

FORMATION TREATED Keescarp wrema, 778 5-781m rerrsomn moce __PETTS

'ssww:zwv Dowell PACKER TYPE = e 8.
73mm peern 182M CASING SIZE 177mm oerrw: 1100m°

TUBING CAPACITY _2.35 - MAX, ALLOWASLE TREATING PRESSURE

CASING CAPAGITY - BASE OF TUBING TO PERFS. i - ANNULUS. CAPACITY
Spot cement over perfs.

| TYPE TREATWENT AND OBJECT

e twrmgs:uuso 100 saxs 0.W.G. + 3% Cacl,, + 0.5% D65. =
‘ Turry 1893 kg/m Plug No. 3 - Gomemamt_
CNiY ‘

TO FORMATION
tOusntityd ;

" TIME RECORD

TME

15:30.4 . - Rig in lines.
15:35 ‘
1536} - ‘ ‘ ‘ Pressure test lines 10 mPa.
S | . | Batch mix cement. ' =

| 16334 . : Start: cement.

| 16:40 | - R i _Spot cement over perfs.

Stop pump.:
Well on vacuum.

Hoist tubing.




B ' Peoawans ACID - CHEMICAL - SQUEEZE

W&LMMé ‘ DAYE )
o . PC1 et al Hoosier N-22 , 82703/22 .

Perfs

FORMATION TREATED ___Kepsca rn wresvar __778.5-781m PERFSIOPEN HOLE
| SEMVICE CoMPANY . Dowell PACKER TYPE = ‘ - «s. '
" vumme SCE . 73mm- verm ___I81IM . s see 177mm perw, _1 100m

TUBING. CAPACITY 2.35 : m MAX, ALLOWABLE TREATING PRESSURE

- CASING CAPACITY - BASE OF TUBING TO PERFS __ = - ANNULUS CAPAGITY
TYPE TREATMENT an0 OBUECT __SDOL cement over perfs.

wareacs: wcep 100 saxs, 0.W.G. + 0.5% D65, + 3% Caclz.
Slurry 1893 kg/m.
NIl o

Quantity)

* TIME RECORD

Pre-job meeting.

Batch mix cement.

Fill line w/ water:

i Pressure test lines 10 mPa.
Pump éement. :

. Spot. cement over perfs. -

- Stop pump, well on vacuum.
Rig out lines L
Hoist tubing.




L el

ACID - CHEMICAL - SQUEEZE

PETRO-CANADA
WELL A ‘ . k . DATE
PCI et al Hoosier N-22 ‘ - 84/03/23
FORMATION TREATED Keescarp wTERVAL 774.5-779m rerrsoen woe __Perts
SERVICE COMPANY - Dowell eacxentyee _ NIl - ‘ av - | s
' TUBING SIZE _ “anm vertw. __178m CASING SITE 177mm oeerw. __1100m
TUBING CARAGITY ~2.35 - MAX. ALLOWABLE TREATING PRESSURE ‘
CASING CAPACITY - BASE OF TUBING TO PERFS. — - ANNULUS CARACITY - -

. TYPE TREATMENT AND OBJECTY

Spot cement and squeeze into perfs.

100 saxs 0.W.G. + (.5% D55 + 3% CaCl..

Slurry 1893 kg/m fOuenerty. Concemrenoms, f1e)

Nil

. TIME RECORD

Batch mix cement,

03:00 Pre-job meeting..

03:08 0.2 - Pressure test lines 10 mPa_
03:10 2.8 Start cement.

3: 2.1 Spot cement over perfs.

Stop, rigiout lines.

Well on vacuum, =




I .m ~ ACID - CHEMICAL - SQUEEZE

 9“§uN”§v —
PCI et al Hoosier N-22

DATE

84/03/23

. rommou TREATED Kepscarn
Dowell
7 3mm

2.31

' seawceeoumv

~ mamcsn:s _ veere, __ 171m

-

mm = BASE OF TUBING TO PERFS

. SNTERVAL

P§iginer

MAX, ALLOWABLE TREATING PRESSURE

774.5-779
Model K-1
177mm

PERFSIOPEN HOLE M— ’
771m

8.

1100m

CASING SITE DEPTH.

3

ANNULUS CAPACITY

Cement squeeze off perfs.

1 Twe‘rwmaemmoouicr

200 sacks 0.W.G. + 0.5% D65..

| | MATERILS: MixED

_ {Cuantity, Concontratsons, E1C)

S1 urry 1893 kg/m.
| Nﬂ ' ’

Quanty -

TO FORMATION

~ TIME RECORD

Est. feed rate

Batch mix _cement

= Pre-joh meeting

-~ Pressure tost lines 10 mPa

_Start pumping cement

Shut down stage No. 1.

. Stage cement over 5 stages at 15 mins. mterva1 &

| Start displace with water.
Stopvpumpmg- '

- Start pump.

.. Stop pump 1

mPa-‘,

Pull out of retainer.




v‘[}‘,. remoamana ACID - CHEMICAL - SQUEEZE

WELL NAME - DATE

PCI et 21 Hoosier N-22 | | 84/03/25

_Keescarp wrervaL _ 263m=-787m
Dowell racxen Tvee _Baker 410
C73mm- DEPTH 763m » CASING SE -~ 1770

3 .
2.3 m3 MAX, ALLOWABLE TREATING PRESSURE

] CASING CAPAGITY - BASE OF TUBING TO PERFS ___ - a3 ‘ S Camaciry
1 TYPE TREATMENT AND OBIECT __ ACid'wash' and ‘squeeze.

1 aarenacs voes _7.5m* 15% HCL. 15-A200, 37.52 - W35, I5L-F 75N, -
Lo : MWE&J .

©Nid
Quantity)

Pre-job meeting.

1 Fi1l Jines

Pressure test Tines to 25 mPa.
1. Spot ac‘d‘oVer‘perfs‘fof‘wash-
'|.Stage for 5 min. 1ntervals (9)
| Wash’ complete. '
Circ. acid’ back into tubunq4

'Pu11 up, set packer.

Pressure Ivnes to 25 mPa.

Squeeze acid wash to0 formation. .

Shut down, mix acud.

| Open’ unloader.

Start squeeze, acid well on vacuum

Adjust FatQ_HL_Bamme:_nalxe_~a_QLhn fmin.

Shut down, rig out. Well on vacuum.

S SO Quick




B ‘ Pemoauaca  ACID - CHEMICAL - SQUEEZE

PCI et al Hoosier : - 847/03/31

ie FOAMATION re&rso —_Keescarp wrervaL _743-748m KR serrsoren wore _ PEYTS
. SERVICE COMPANY Dowell : - PACKER TYPE Nil - ‘ 8.
W seE 73mm oerrm. __ 7489 CASING SITE 17Z2.8 perm 1005

"ruemc.wm 2 25 ‘ o MAX. ALLOWABLE TREATING PRESSURE 7000 kPa

‘ lwma».mw BASE OF TUBING TO PERFS Nﬂ : - © ANNOLUS CAPACITY =
mmmeurmo&ecr AC“d WaSh and squeeze.

ik aTeraLs: woced 2500L 15% HCL s. OL - A-zoo «i 31. F75-H. E o;. w-3s

'N’l]"‘ ) ' TO FORMATION ___ L. 2.5
' ‘«:n-a-mmA . o B . . {Ouanuty)

- “TIME RECORD

. PRESSURES

, ¢§*c [ TURNG -

Pre-ioh safety meering

Circ hole. PSY test lines tno 15 0 mPa
|Start acid in tubing. -

Acid at perfs.

Wash complete..

‘5Squeeze to formetioh

' Change a1ne to annulus. . -
Squeeze wash acid- to perfs. .

: Stop pump.
|1s1p.

Release PSI.
PSI released, flow back 1.1m3.




B @ reoawma  ACID - CHEMICAL - SQUEEZE

TWELL namE DATE

PCI et al Hoosier N-22 - 84704702

FORMATION TREATED Keescarp wrervar _743m to 748m PERFSIOPEN NM 3
| SERVICE COMPANY DQHE] 1 PALKER TYPE Baker 410 ; <8
a5 ‘ 73“'“ peptm_ 143M CASING STE 177mm ‘ oeerm. 1100

vmo\mcm . 2'25 — . MAR ALLOWABLE TREATING PRESSURE 7000 kPa

- 3 -

CASINGW BASE OF TUBING TO PERFS : . - ANNULUS CAPACITY

:ﬁ‘smmewmomecr __ Acid squeeze.

TOm’ TS' HCL, ZOL-AZOO 20L-F75N 120L-W-35

1 MATERIALS: MIXED

NI
Cuantity)

Pre-job meeting.

Press test lines to 13 mPa.
Start pump acid to fill tubxng.
Sgueeze acid into formatwon |

”D1sp1ace acid.

'Shut ‘down ISP 4 mPa.

Hold pressure on tubwng 10 min.
Open to tank f]ow ‘back 5. 6m’




@ ramawsa  ACID - CHEMICAL - SQUEEZE

T wewawe ' ‘ , DATE

PCI et al Hoosier N-22 : : e 82/05/12

_Keescarp wresva. __735m to 740m remesomcu e _Perfs
Dowell =~ = - pacxesTvee __Baker 310 ' s,
73mm ot J30.5M  ciomcsze 177mm

. 3 - :
mawrv 2. 33 M - mmmmmmcm

c».smcowan sassormmmwsass S L e mnuysum

Acig wash and squeeze-

{msmeamem'moouecr

© 9. 3m’ ]:% HCL, 140L-N50 19L-A200, 19L—F75

Cuamany, Cammim

:yxmmgséugr

SN L

" TIME RECORD -

TIE

Pre-job Meeting.

Pressure test lines 15 mPa,
Spot acid over perfs.
‘Shut down stage 5 min.
Pump .1m* every 5min. for 9 stages
After stage- No. S - back;prESSure drnn from
'2.mPa to 1 mPa.

Circ acid bark ﬁntn tuhxnn

’Starr acid <nupp7p

1 2 im? arld '!pff in rumnn

"Start dwsvﬂarp amd uL water ;

'Instant Shut dﬁun nressure 3.8 mD:

‘ Snul_ln_ZH_mln.__Lo_hleeﬂ hzri i




| pemocmaps  CASING AND TUBING TALLY SHEET
g | VEL NanE . T iocaTion
@ PCI et a] Hoosier N-22

| TveeoF STRG. . Tybing , sx . 73

LENGTr 1 tengTeim
9. 82 9.41 |
9 34 8 23
9 25 9. 3%
Q 72
Q.33
9. RO
9. 40
9. 45

“O i:.iw:‘ru;m NO LENGT™ t ™ i NO.

9 61 1y 931 2

8.95 R 600
3.8% B3 972
Q.50 4 9.60]
Q.18 51°9.85

~9.87 16
8 .41
9.32

LENGTH i m

9.a0
8 6f
9. 81
9 93
9. 50
Q.25 -
9,88
8 45
S 9 9,64
8 30 S.70
86, 40 185 56

H

-

R

)

[vnoogootoo
Y10 D > 1
th:)h.%*wl:h%

violvlolnlala|n] ..

N

glelaislninielsls
slalglalslalelal]elé
glalslalsialelalslsls

LO

-4

&

NS s
9. 00\ 9,70 11

9,581 1 925 =
9.40.11 9. 62 13
9 96 : )
815
9. 251}
9 45 (¥
9. .61
Q.13
Q 47 |

-y

A

<]
Lo
b

-
o

el

s

8Ll

832839X

o
=~}
7]
b

™

Al b b fat ][ |

9

NS

»»’/1

o [ holwololwlolw

81
82
83
82
8s
86 |i s
87
88
89
\s0

8l8|8

267

[T
NEEER T
.

s

=
63
Y
3
67
69
o
TOTAL
NO.

193 59

LENGTH i | . 3 TOTAL i m

]

R

§

LENGT™ fm 1

i

SIGNATURE OF COMPANY RESRESENTAIVE

Sy Al josats delivered 10 lease must be talf
—-Ic"ﬁ'i“"““ﬂm“""“m“-




CAREVER N T o

85703/05

1. McEvoy Casing bowl 25%mm x 20,482 LPa.
Sore 244mm w/ 2-50.8mm x 20.682 kPa

flanged outliets. R-53

McEvoy tubing hanger spool 254mm x 157.4mm

x 20,682 kPa w/ 2-30.8mm studded outlets

R-53, R-45. R-24. | RN
152.4mm x_63.5mm 20,682 bonnet flange R-27.
R-25. S
McEvov 63.5mm x 20,6582 kPa Master Valve.
McEvoy 63.5mm x 20,682 kPa Master \'a?vg; — B
63.5mm x 50.8mm x 20,687 kPa Flow Tee wf * .
hammer on cap. 73mm EUE thread‘ inside. |

‘8. 50 8mm x 20 482 by McEvov Wing Valve.

S. 50.8mm x 20,682 kPa McEvov Valve.

10. 50.8mm x 20,682 kPa fiange w/ 50.8mm LP
Thread. :

14. 50.8mm x  20.682 kPa blind flance.

16. 50.8mm x 20,682 kPa fiange w/ S0 Smer_
LP thread and standard casing ven:.

18. 50.8mm x 20,682 kPa flange w/ 50.8mm 1P
thread w/ 50.8 zape bull plug and needle

valve.
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PCI ET AL HOOSI:P N-22 KEESCARP | X Jeomrnc rime [ TJoeweoea! 82 03

~l s«(’ LYy upat

CROLL*W NO. 5

-~ -~

8% 03

g m Ve WhNe eI Y Ceem ) e Y . . Dray %Y (e mtang (A3 - vewet g-—nv“
~

J. Quick C. Dedora S NO 20§

.!u- VL ot sy T Y S A T
e

TP AT ATt L Ty,

Rigging up rig and equipment.

b
1
B
W LA
.

. .'; e T L R ™)
1 07:30
P o7:30-11:05
N ;“55-'55: 004
15:00-18:00
18:00-23:00

- Trucks arrived with equipment in Norman Wells.

Fuel up and obtain permits from Esso 16 travel to lease. Un‘:oa‘d’
propane tanks aqd uxrexme ynit In Homan Wells.

Move rig and equipment to Iocatwn
Unload trucks and spot equipment.

Start light piant and boiler.
Shut in for nite at 23:00 hrs.

3
.

&

i
;

:

i

i

¢
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£T AL HOOSIER §-22 KEESCARP [y Jemonmn [ Jomoee| 82 03 12}

A ety

ROLL*N NO. 53

WL T Yt T esve v Coert Y e NS AwE L) sl Vawat m LwAvs,
- ——pn %

$ 9,340 593,260 {84 03 13

Rl S AR 2R N

J. Quick

C. Dedora

-
Wl s PNV YT G Y aweg

~ Prepare to run bond log.

i
b
4
. a4
o
g

APl Mt erung, (MG TIWAT Y. LImIA)

| 07:00-21:00

| 21:00-01:00

| 01:00-02:30

02:30-03:00

- 03:00-07:00

07:00-08:00

Rig up rig. Cut off 177mm casing. Install tubing spool. Pressure
test seals to 17 mPa. Held ok for 20 min. Install BOP's. Prepare to

_run Tubing.

Ran .in 177mm casing scraper on 73mm EUE tubing. Measure and drift
tubing. Found PBTD at 971m KB. '

‘Circ_ well and scrape. casing.’

Steam pump Jines.

Trip out tubing. Lay down casing scraper.

Rig up Cbmputa‘!og equipmént.
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PCT ET AL HOOSIER N-22 o : KEESCARP N IR T T ey e GO

CWEIINY  tem Q] T AW ety CO%WY N AT ewE AR " v ewet ™ -n-;.. .
-y "

————

'\‘ﬂ""udl~ﬂ.~h BT S T ey
CROLL'N NO. 53 J. QUiC;\ ‘ ~ C. Dedora . S}] »435 SJO&.GQS -

TGP ALWREY GO 6 Y e Mn. LWESIw

-t nq-c

r«'.;-w-.-..‘... P

Perforatmg 8 h mten'al

a AL R E Y (A PevaT ¥ LI}

08:00-;18:00' - Ran GR-CCL, ‘CBL and YDL from 950-700m K. Ran pressure pass
T at 5000 kPa..  Found bond ok with poorer bond across 10th mterva}
, Approx. cement top at 311m KB.-
1 18:00-18:30 - Close blind rams. Pressure test Eésing and EOP's to 21 mPa. Held
s T ok for 15 min. , , ‘ :

’(8:36-““22:'30 Perforated int. 850. S-85~, 819. 5-822 and 813—815::: KB. Had problem with
EPATE ' mrehne unit. ‘

. 22:30-01:30 ‘ ‘Exchange line truck.

' 01:30-06:00 Perforated from 80S-610, 800. 5 - 805, 784-788 and 774.5-781 with 101

R S mm HS casing gun-at 13 SPM. ‘ ,

3 """‘)S':‘OO-'G'S":OO‘  Had misrun. ‘Repairing gun for last interval.
‘ NP Neather wincy and cold. . :

TS s s

N
E L3R L e X TR PNy e PN ¥ zr\'!‘
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- PAL I~ o W ) RV Y .t tyves d APt h.
wEn -m-» IR L S reanlvess . -~ . e e

v .ﬁCI ET AL HOOSIER N-22 L KEESCARP [x kommerae [ ovowel g2 93 151

Tevan " oW Torsg ¥ L0I%Y CArrmit A taml LMl ol towatw Tt e. |

T ayenl, ‘mw;»\,w L I I RINN L WO

ROLL'N NO. 53 J. Quick C. Dedora 325,250 1<130.945 18 03 15

D T I o TRR RO A EW&S“\

Swab back: ac:d Trom 850.5-854 interval.

L e eeate, {WGYTVST v ORIL T

ol ‘08:.00-08:30 - ‘Repau' gun for :8th mterval
i ,‘,‘08'30-’-09;30 : Perforate 703-767:1: KB mth IOTm HSC casmg gun. Rig out loggmg truck..
; ‘5'_09 30-1'! 30 . Ran in w/ 177m Mod “C“ bndge p'lug and Baker 4]0 packer Stuck ar. 20m.

n 30-13 0o Ran casing scraper uork same at 20m and lay down scraper.

‘13 00—19 00 - Reran Model “ce bmdge p]ug and 410 packer Set bridge p'l a.. 8571': KB- : jv:“;
‘ TR Pressure test-to 6 mPa. Reset packer at ' 849m KB , ed

,19:00-’2]:00 - Dowell acidized int. No. 850.5 - 852 w/ 6500 L of 15% HCL and add-:zév‘es; <
S LR A Squeeze at .5a’/min. form broke at 24 mPa. . Pressure dropped to 7 wmPa.
ISIP = 6.2 mPa in 10 min at 6 mPa. S Py T

“"ZI:OQ-ZI:?}O - Rig out acid unit.

; '2]:30—07:30 ' Prepare 10 swab and wait for daylight. ' Lay down 10 jts. of tubing
LA ‘ from derrick. -

i 07:30-03;00 Swab back, displace water.
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£T AL HOQSIER \ 22

A N e T 4P LR SNT VS FYE N 31wk (VY eV .

_ KEESCARP X hemrna venm |

4 € amen’, B LY W, WY,

. ROLL‘N N0, 53

Al Ewasik C. Dedora $95,190  |¢ 186.135

LN TR L L WEIMOMHT W ™ oY , Tremgs COLY N ATwE (AR

& ;:m\a MIQA Narwe

LA . S
v+ (YU iLA

L Runnxng packar and bridge plug.

e M“ﬂm* (.t_vmnv u-\ﬁﬂ

08 00-17 00

17:00-20:30
| 20:30-22:30
 f22:30f01:b0‘

" 01:00-02:00

 0£:00-08:00

~05:00-08:00

Swabbed well, pull 1 swab, well flowed 3.6m> cof acid water. Pull

21 swabs. Recover 18.9m” of acid and new formation water. - Recover
12m’ of new formation water. Fluid level stable at 300m. PH = 6.4
and salinity = 26,800 to 23,100.  Rig out swab equipment.

Pump acid and form. water back into zone. Displace with 4m’ fresh water.

Repéat disp1aciﬁg water'intd'formation-"

: Re?ease packer, pxck up bridge plug. Hoist‘tubiﬁg. Lay down bridgé'k

p]ug and packer. : o v ‘ v
Rig up Computa]og. Ran 177ﬁm dri??ab]e bridge plug. Set at 848.50@ k8.

Dump bale Sm - Cement plug above. PBTD = 843.5m KB. Rig out loggers.

.Repair pOwervtongs;

Pick up bridge plug and 410 packer. Running in with same.

¢
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- T s. * AU ER T 34 ODC i U SR v

T AL HOOSIER N-22 : ' KEESCAR? X Jemmncrrom [ ameonca

. WELTHMY Vs BV et CO%Y Ao TrIee COABY

eV N SR L L L R - W . ' )
. ROLL'N ¥0. 53 - C - L. Dedora 579,700 ¢ 205,235

WY LAY DIEC Veve,

Swabbihg well to evaluvate.

te. {RCTINITY Lymle )

08:00-11:30 - -Trxp in w!th tubung. Baker 410 packer and Model ‘C“ pridge pIug- :

e 11:30-16:00 ‘Rttempt to set brxdge plug at 825m- KB- Ran 1nto 842m Set plug’ at
= 825m and packer at 823m Pressure test to 5 mPa- - Held ok. Reset
_ packer at 817m KB- ‘ ; : P

16:00-17:30 - Rig up Dowell to acidize 819.5m - 822m KB.w/ 4.7m*, 15% HCL. Pressure
S test lines to 25 mPa. Pump 2.2m° acid. Close unloader valve. — -
~ Start squeeze with 2.4m> in form. Broke at 13 mPa. Pump at 0.5m*/min.
- w/ 5.2 m® away. Press. dropped to 6§ mPa. Annulus pressure at 6 mPa. |
Pump at 0.2m’/min. at S mPa. Displace acid with 3.2 m® fresh water, ann.
press at 5 mPa. ISIP = 4.2 mPa. in 10 min. - vacuum. Rig out acid

equipment.

, ij@ 17-30-18:30 Reiease packer. Raise bridge pTug at 818.5m KB. Set packer at 8idm.
° L Pressure test to 7 mPa. Held ok. Move packer to 812m KB.

18:30-19:30 Rig to acidize int. No.. 813 - 815m KB. Pressure test lines. Circ. 2m®

; acid down tubing. Close unloader valve. Start squeeze at 0.16m*/min.
at 3 mPa. After 3.7m> jway annulus at 1 mPa. Incr. rate to 0.5 m*/min.
for 1 minute. 4 mPa on tubing annulus at 2 mPa. Slow rate to O. 2m® /min.:
Displace acid with 3.5m® fresh water. Pressure to 0 mPa on displace-
ment annulus at 0 mPa. ISIP = 0 mPa. Well on vacuum. Used 3.7m® BEL.
on number 3 interval. ~ ‘ '

0 19:30-02:00 Release packer. Pick up bridge plug. Set br:dge plug at 824m. Set
AR T R packer at 82/m. Unable to fill annulus. Raise packer to 797m KB,
 unabie to fill annulus. Raise packerto 752 mKSB. Annulus holding.
Lower packer to 769m KB. Annulus holding. . Lower packer to 782m KB. .
Unable to fill annulus. Raise packer to 769m KB ‘ F111 annulus (Ho?dmng)-

02:00-07:00 ~ Rig to swab. Pull 2 swabs. Recovered 3m’. Displace water. 3rd swab
o o ~ was acid water. Pull 15 swabs. Recover 19.7m® acid water and fresh
water. Fluid Tevel at 400m KB. ‘ : SRR ,

R 07:00-08:00 Mix caustic'- bring PH to 6.4. Pump across to pit. Swabbing well.
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E'r AL HOOSIER N-22

Feowt (Pvq wren t oy

r—7u~ﬁ4w-T-7-«ouc

B

KEESCARP

A T

-y
¥ LTt Y !

7 vt

T T T Fet e
- -y L

Tl B P S -l ~l'L

ROLL®N NO. 53

8% 03 ?9

Dey L OLY

S$11,830

-~

do

- 0eg WAt
. EWaslk
Quick

WEIAWHTY Ve P

€. Dedora

R17.055

A T YY)

s n-o

82 03 18

PRl 1Y VPN K Y awer,

"“gﬁabbihg'aeii to evaluate. (TIGHT).

WAL AT i Y, PG TIVATY L3NV}

08:00-08:00

Pull 19 swabs. Recover 24.48m° of fresh water.

= §.8-6.4
5,760 and 3840 PPM salt. Conti nued swabding.
Recover 117.18m" of fresh water.
24 hrs.  Pulled 107 swabs.
Grand total swabbed - ]61 37m fluid.
f?uad was 37. Sm’ o ;

Level stable at 400m.

salinity
Pu]Ted 88 swabs.

 PH = 6.8 with “Q" salinity last
Recovered 147.66m> total fresh water.
Lload
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"‘\.‘.‘“‘ » - . - s ot 2t o RALR g £ 0L PN “m:".w;“ b - -
L ET AL HOQSIER N-22 | KEESCARP [ Kencom [ Feoma[ 82 03 201
+ Pl Ol £ ol Sy, b TN "“»OM‘“ -~ WUECTIHY Vo P e Dt ® COUY (W R ATInd CARI] ol mawes w Fers o ! "

ROLLN NO. 53 J- ek C. Dedora $ 26,540 |5 243,615 184 03 19

Talereals DAY MIC L, Vo,

-V oe S seven

' Maiting on cement.
© TIGHTI

v Iwmm (N Towetv Lrete )

08;00-09:30 Co- Lay down swab equipment. Pump formation fluid into well.
b 09:30—12:00 Latch onto bridge plug. Trip out tubing and equipment.
o 12:00-19:30 ‘Wait for cement retainer and stinger. |

j~‘19\":3€‘);2"3:00' - Ri‘grupronzp‘uté]b'gv- Ran Baker Model "K"cement retainer.  Set at
Sha Ll 797m KB. ' Rig out logging equipment. Ran with stinger on 73mm EUE
‘ - tubing. .Sting into retainer. . e S .

23:00-24:00 co Ci‘r'dj]ate 3-1'8'-!1";';Fr“esh‘ ‘uat'er down tubing.

. 24:00-01:00 - - Batch mix 77 saxs of Class 'G' cement with 0.5% of D-65 (Fluid loss ‘
TR i - additive.} Circ. cement down at 0.2m%/min. Displace cement with 2.25m°
of water at 0.2m’/min. Plug down at 01:00 hrs. Pressure = 1 mPa.
Stight air blow on annulus. S L

: g .;7':00-02:30 ‘ Puﬂ out of retaiher. Trip out tubing.

i "_-_"5'02;30‘_-08‘:00 uaﬁ't on cement.
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Waiting on cement.
~ Weather Temp. = -15

s
£T AL HOQSIER N-22 (T1GHT) KEESCARP X deoeream [ vmome] 82 03 21
A ¥ el e, N-s‘ <L - AT By € T Vee® COBY  Numnmtewe <nye a:;_-.u-: --:: “

" ROLL*N NO. 53 I PR cmm C. Dedora 1520,270 |<263.875 | B2 63 20

- LT e et —te. (ATt AV E.)

| 08:00-12:30 -

0 12:30-38:30

o 18:30-20:00 -

© 20:0023:30 -

| 23:30-01:00 -

o

©01:00-02:00 -

- 02:00-08:00 -

Wait on cement.

‘F1}1 ho?e with water.

Rig up power swtve] and pack off.

797m KB

_Lay down swivel. pu]} 73mm rub1ng.
: thh open end tubing

Rig up DOwel?.
fluid loss additive.

with 2. Im® water at _4m’/min.

out cement head.
water.
out Dowell equipment.

Trip out 73m ftbing.

¥ait on cement.

Well on vacuum.
Squeeze cement..

_Ran in w/ 152mm bit and casing scraper.

to 796m KB. -

Lay‘dOun but and scraper.

Fill .hole with 3.5m° water.

Tag cement at 782.%m XB.
Perfs at 775. S-783m KB tak1ng water at 0.2m’/min.

Drill out cement from 782.9m to
Lost 27m* water to formatxon while dr1111ng-

Dusplace‘cemenz 1o
after displacement. RRNERT
Fi11 ann. with 1.59m>
No pressure inc. after H.2m® water in.

No returns.

Ran in

Break

Ba;ch mix 50 saxs Class *G* cement and 2~ CaCL and 0.5% ] U
Circ cement down at 0.4m>/min.
 Hole full
Pull 72 -jts.

Rig
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i vttt 1o 1 ot + e T i o et we F R T Py poeperrigreer it I
e S et ity ..ﬁv N v-g’ mﬁ‘oi‘v”l .« LN Sevm T BV Dy K0t [(vmumateet (o o “";;:_
W LN RO, 53 S C. Dedora $20.080 {283.955 (8% 03 211 |

- Swabbing well to reduce hydro static.
1 Weather - Temp. = -20 - Windy.
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MC:08500—09:00v - Wait on cement.

l?f\béiOO-lOEOO' - Ran in bit and casing scraper on 73mm tubing.
S 4 Tag cement at 782.32m KB-

:f;TD 00-12 30 P1ck up swivel and pack off. Annulus took 6.04m* water to fill.
1 ‘ff\?12,30—15 30M - Lay down swivel and uackoff Hoist tubing and bit. Lay down bit and
: ' scraper. Ran in open ended tubing to 78Im KB. S C

. Rig up Dowell equipment. - Ran cement plug. 100 saxs: of Class *G° cement -
with 3% CaCl and .5% fluid loss additive. Batch mixed To 1893 kg/m3.
Pump in 2.8m° of slurry, on]ow w\th i wa;er No pressure. Tubing
went on vacpum. : : el ~

f_f'isa3o416:45‘

B ‘§:45420;30 - Hm_s‘. tubing and wait on cement.

20:30-21:45 - Ran in bit and casing scraper to 500m KB. Tag fluid level at 2i5m.

’3 27:45f72:30' - Hazt on cement.

Ran rematnzng tubung. Tag cement at 782.32m KB. Fill ho?e'with 2.8m>
water. Trip out tubing. - Lay down bit and scraper. Ran opgn ended -
tub1ng with PSN above Ist joint. Lland at 770.34m KB. Rig to swab.

 12:30-05:30

L bS;SO-b8:OOAV‘

Fluid level-at 100m. “Pull 18 swabs.‘ Recover 22m® water. Fluid IeveT
at 400m: ‘ IR | =
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. -08:00-12:00 - Wait for cement retainer. Did not arrive.

;}2:00414:00.~ Prepare for Brawdenhead cement squeeze. Swab weil down go 405m
14:00-15:30 - Rig up Dowell. Batch mix 100 saxs of oilweli Class 'G' cement with 3%
e i © - CaCl and .5% D-65. Slurry of 1893 kg/m Puap 2.8m” of slurry, §
_ - follow wath 2m® water at O mPa. ‘
30-20:30 - Hoist tubing, and;wa1t on‘cemen,;

Ran in'with bxt ‘and casung scraper on'tubing.' Tag cement top at 779m KB.
Fill hole w1th 2. 7m water. Leaks o..-‘ ‘ T “

;22;00-02:00‘ ‘ Ho:st tubwng, nay down bit and scraper Tfip'ih open end tubihgrtb‘run,

'p]ug No. 5.

~n

Rig in Dowell equipment. tch mix IDO saxs oilwell Class ‘G w/ 3%
Call and .5% D-65. Slurry at 1893 kg/m>. Pump 2.8m° of slurry, displace]
with 2m® water at 0 mPa. Cementing 2t 03 30. Weli on light vacuum. ‘

' f ﬂ 03:30-OS:00 Pull 17 JtS tubing. Rig to swab. Swab well down: to oZOﬂ KB. ReCOver"
A o 3.2m?® water. Initiail fluid Tevel = ISOm- ‘ RERR

’os :00-06: 30‘ . Trip out tubing.

Wait on cement.
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,ngqxng up TO reperforate 763-767.
-Weagner - Temp.

= -26 - wind 20 kph

| 08:00-09:00

- 0§:00-12:30

- 12:30-12:00

M 14:00-15:30

B 1553016030
- 16:30-20:00

P "

| 2u:00-22:45

1 22:45-12:00
' 12:00-02:00

B 02:00-06:30

jGQS;SD-OS:OO ‘
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" Ran Baker Model X cem nt retainer.

Rig up Dowell.

Trip out tubing.

Wait on cement. Plug No. 5.

Tag cement at 779 K8. Plug No. S
Leaks off. Hoist and lay down bit

Ran in with bit and casing scraper.
lost. Fill hole with 2.8m° water.
and scraper.

Set at 771m KB.
Ran 73mm tubing witu stinger.
establisn feed rate at .5m’/min. at 2.2 mPa.

Batch mix 200 saxs of Class ‘G’ cement and 0.5% D-65.
kg/m?. Pump 2.5m cement into tubxng. Then .5m® into formation.
for 15 min.  Stage 5 stages in 15 min. intervals of .5m® each.
to ' mPa on last 0.8m®> of cement. Pull cut of retainer.

S?urry 0 1893
Stop
Pressure

HoisT tubing. Cement dropped out of tubing.

Ran in bit and casing scraper on 70 joints.
Wait on cement.
to 770m XB.

Ran remaining tubing. Orill out cement

Circulate well clean.

Tag cement at 764m.

Lay down bit and scraper.
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f“[‘Suabbing‘Sth interval o evaluate.
8 Weather = -22. no wind.
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| 08:00-09:30 Rig up Computalog and perforate 753-767m KB with 127am HSC casing gun.
c (13 SPM) 22 gram charges. a total of 53 shots.

.+ .09:30-13:00 Wait on cement to acidize.

‘13:00—15:30' Ran in with 1 jt., Baker 410 packer, PSN and tubing to surface. Lland
" ‘ with btm of tailpipe at 768m KB.

B 15:35017:00 Rig up Dowell to acidize.

17:00-18:30 Pressure test lines and mix acid. Spot Im® 15% HCL with .2m® across
' perfs. MWash in .2m” stages, wait 5 min. . Holding 2-4 mPa back pressure.
Circ acid back to tubing. Raise tubing bottom to 763m KB. Set packer.

-18:30-20:45 Squeeée wash acid into formation. Broke at 8 mPa. Drop 100 mPa. Rate
S = 0.2m’/min. Mix remaining 6.5m> acid. Spot acid. Close unloader valve..

Squeeze acid, well on vacuum. . Controi acid at .Im3/min. On vacuum.
Follow acid with 2.5m® fresh water at .Tm’/min.‘ Well on vacuum.

.20:45-07:00 Rig to swab. Pull 40 swabs. First 15 was acid water and 25 swabs fresh
‘ water. PH = 6.8, Sal = 0 PPM. Recovered 48.4m° of fresh and acid
water. load fluid 11m® of acid and water. Fluid level stable at 350m KB.

,?‘u07:00_03;00‘ Clean rig tank.
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- Waiting on cement.

Weather -10 C, 1ight snow.
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08:00-10:30

f.}fﬁj fi0:30-12:00

- 12:00-15:00

© o 15:00-17:30

o 21:15-21:45
21:45-02:30

8 02:30-08:00

PuIT‘TZ swabds. ‘Recover 15.3m* fresh water. PH = $.8, Sal = 0 PPM.
Rig out Swab equipment.

'Hoist tubing and lay down packer. -

Rig up Computalog. ‘Ran in and set Baker Model °‘K' cement retainer at
760m XB. ‘ »

Rig up Dowell cementing equipment. Batch mix 100 saxs Class 'G*' cement
+ 1.5% Call +.5% D-65 also mix 100 saxs with only .5% D-65. Slurry
at 1893 kg/m’. Pressure test to 10 mPa.

Pump Z.6m” slurry down tubing. Stage away in 15 min stages. Tch mix
125 saxs Class “G' - .5% D-65. Pump % stages of .5m/stage. 15 min.
each. Pump 4 more stages of 0.2m%/stage at 20 minute intervals. Weil
6n vacuum to iast stage. Fill tubing pressure up on last stage. Final
pressure = 3.5 mPa. Pull stinger out of retainer. ‘

Reverse circuiate cement out of tubing. Used a total of 6.25m* slurry
into formation {250 saxs) Dumped 1.2m° of slurry.

Hoist tubing, lay down stinger. Ran in with bit and casing scraper.
Circ clean to 760m XK8. Trip out bit and scraper. . ' ‘

-

Nait on cement to perforate next interval.
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Driiling oul cement.
Neather =12 €. - . No wind.

08 OO 12 00 Naii on tement--

}'.--em—-_.,. 1.(~-.-v~ Avenva}
3 :

4

1

T 12 00-15 30 Ran in with J-4 it on 73mm tubing. Install pack off and rig up swivel.
‘IS 30-03 30 Driiling out Baker Model 'K' cement retainer at 760m KS.

_ 05:30308:00 : Driliing out cement to 768.0m XB.
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Continue miiling on retainer.
Weather -11 C. No wind.
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08:00-08:30 -

08:30-22:30 -

. 22:30-02:00 -

02:00-06:00 -

06:00-08:00. -

Hoist tuding, remove bit.

Drill .out cement to 771m KB.

Driliing on retainer at 77im at 25 mm/hr.

Milling on cement retainer at 771m ¥3.

Repair hydraulic line to power swivel.

Run in with ciusterite junkmill on Tubing.
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1 Driliing out cement retainer.
4

. ‘Weather = -22 C. Wind - 15 km/h.

AL e e, A Tewat LPmVY )

| 08:00-10:00 Milling cement retainer at 77im KB. No progress.
1-0500-33:00 Trip out tubing and piugged mill. Ran in with 152mm bit on Tuding.
?f}é{go;jg;30 ‘ Finish‘dri]]ing out Baker retainer at 771m. K8B.
Q‘iéﬁBO-ngso Britling out cement from 771-797m KB.

',3‘01:30465500' '~ Drilling on retainer at 797m KB. Retainer broke loose. Follow o
SR 811m KB. Lost 1.5m> water. No cement from 797-811m K5.

s 05‘;:00~03:QO Dﬁﬂ“ing on retainer at 811m KB. No more drilling fiuid loss.
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- Re-running cement bond log.
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s ‘;~'08:00-72:00 Drilling on cement retainer at 797m KB. Slip down 4m o 80im. Drill
Tyl el out same and thu cement drop free. - .

"12:00—14;75 _ Lower drill string to 843-5m KB. (irculate hoie clean.

o 14:14~14:45 : Pressure test casing to 4 mPa. Held 15 min. Pressure drop 1o 3.3 mPa.

”M 14:4S-I7;00> Hoist tubing and bit. Ran in with hit and csng. scraper to 843.5m KB.

17:00—17:45 Circulate clean.

'_:ff17:45439:00 Hoist tubing. lay down bit and scraper.
' -ﬂ' 19:0O524:00" Rig up Computalog. Ran CBL tool. pull back out. Ren base temperature 10g

24:00-02:30 Repairing bond log tool.

‘ 0 U4:30-08£OO Ran cement bond log, not working properly. Repairing tool.
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‘Waiting Tor perforating interval.
Weather = -3 C. Light snow.

FERS ="t o—corngy pery e rmgrrry

- 08:00-11:15 Run cement bond log from 943-675m KB. Ran pressure pass at 5 mPa.
o : : Ran in with 10Imm HSC casing gun. Perf. 818-819m KB. £ shots.

113541330 Ran Baker 410 packer on 73mm tubing. Set packer at 816.5m KB
f'mk13:30413:45 : ‘Est. feed rate at 0.09m%/min at SJmPa-
- 13:45-15:30 Rig up Computalog, repair CBL tool.

V'V_;15:30-19:00 Ran tracer log pumping water. Rate of O.Im’/mfn-‘ Ran temp. log from o
R 843-810m KB. Rig out Computalog. ' | '

19:00-20:30 Hoist 73mm tubing and 410 packer.

f{””20530-22:30 Rig up Computalog and ran 101 HSC casing gdn (& shots).
: ' : Perf 795-795.3m KB.

22:30-23:30 Ran in tubing with 410 packer. Set at 79%m K.

7_ ;23:30-09:30 Pressure test annulus. Attempt t0 esl. communication. Pressure to
S : 3600 kPa. Slow leak 0 2900 kPa in 30 min.

1»;00:30401:30. _ Release packer and hoist tubing.
01:30-04:30 - Ran in with Baker Mog 'S* drillable bridge plug. Set at 761m KB.

P(essure test to 15 mPa. Held ok. Ran 5m of cement above with baler.
Rig out Computalog. ,

D4i30f08;00, - Wait on orders to pérfgrate. '
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1. Swabbing to evaiuate well.
vjjj.‘weather = Temp. -8C. Clear.

B

AL S s . (e Cewal Ryt )

tg "08:00-09:00 - Wait on perforators.

i 09:00-11:00 éig‘up Compytalog. Ran in 101mm HSC casing gun and perf No. S interval
P 743-748m K8. 13 SPM. Rig out Computalog.

i1:00;13:30 Ran in 1 jt. tubing, Baker 410 packer and remainder tubing. Land with bm
e at 749m XB. - | _ .

0 13:30-14:15 Rig up Dowell acid equipment.  Mix 2.5m” of 15% HCL + 5L of A-209 and 5L
A ‘ of F-75N and 13L of N-75. R - B ‘

N 14:314-17:00 Pressure test line to 15 mPa. Pump 2.5m> of acid to perfs on 0.Im® over
e perfs. Wash 1.5m> past perfs in 0.1m® stages in 5 min. intervals.
Hold 2 mPa backpressure. Increased back pressure on last 2 stages to
4 mPa.  Start to feed in. Squeere Im’ acid- to formatieon at 0.1m>/min
at 2 mPa. Squeeze 1.5m° wash acid into perfs at .Im*/min and 2 mPa.
Shut in 10 min. Pressure remained at 2 mPa. '

17:00-18:00 Bled off tubing. Flow back 1.1m? water. Raise packer and set at 733.8
m KB. Bottom of tubing at 743m KB.

18:00-18:15 Rig to swab.

,f‘78:15—21:00 Pull 12 swabs. Rec. 3.4m° dispi. water and spent acid. PH
i - 72,00 PPM. . :

2'1:00-23:00 Swab No. 13. Rec. .04m® of 10% 0i1 90% acid H.0.

| 23:00-08:00 Swab No. 16. Rec. = .15m® of 93% oil. 6% Acid H:0. Pull 1 swab/hr.
R Rec. .04m*/swab. 20-25% water. Remainder oil. Last swab = .07m®
10% water 90% 0il. PH =6, Sal = 28.600 PPM sait on H:0 test. Rec 3.3
m’ fluid in 25 swabs. Approximately 5.0m> water and acid, .4m%o0i7.
Fluid evel = 700m. ‘ '
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‘Swadbing well o evaluate.
Neather = -8C. No wind.
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. 08:00-02:00 PuTl 19 swabs, recover 1.1m* of fluid.cuts = 75% water. 25% oil.
L Sal. = 0" PPM salt. PH = 6.4-7. Fluid lTevel stable at 690m. Pulied
1 swab/hr.  Entry rate = .08m’/nr.

‘-'_02:00-03:00 Rig out swab equipment. Prepare Dowell to acidize.

© - 03:20-05:00 Circ. 10m® of 15% HCL + 20L of A-200. 20L of F75N and 120L of W35 o
S 9th perfs. Start squeeze at .04m*/min. and & mPa. Displace with 2.5
m® water. Hold pressure on tubing for 10 min and release to rig tank.
Flow back 5.6m> water and acid. Rig out Dowell. Prepare 10 swab. ‘

05:00-08:00 Pull 10 swabs. Rec. 2.7m> of acid water. Puyliing 1 swab/1/2 hr. Fluid
3 level = 500m. Total load fluid to recover = 2.2m°.
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" Swabbing weil to evaluate.
i Weather = -2 C. {loudy.
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08:00-13:45 - Pull 14 swabs. Rec. 8.2r° of acid water, trace of oil. Sal = 35.700 PPM
: ' = 5 Total load fluid rec. = 12.5m%, fluid level at 600 m. '

13:45-08:00 1 swab each 1/2 hr. Pull 35 swabs. Recover 8.8m* of fluid. 22 reducmg
' 10 2 trace of oil. Sal = "0" PPM. PH to 6.8.on swab ro. 2%, Sal = 5.7560
PPM and on 25th swab sal to “0* PPM. Total of 49 swabs Today. Recover
13m® of fluid. Grand total of 21.3m® of fluid. Final fluid Tevel

= 600m. Entry rate = .08m’ each 1/2 hr. Yellow colored water-

\

G 8 =
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Rigging up Dowell to acidize well.
Weather = -5C. Light wind.

ro—:-tar.n-.:. SogTively Lwmey}
'

08:00-17:00

17:00-00:30
00:30-02:00
02:00-05:30

05:30-08:00

Pull 1 swab each 1/2 nr. 18 swabs total, recover 5.36m> of fluid.
Approximately 1% oil. PH = 6.8 Sal = 'Q' PPM, grand total recovered
27.66m>. Fluid level at 600m.

Kait for Computalog Wireline unit.

Release and hoist 410 packer and tubing.

Rig up Computalog. Set Baker Model 'S* bridge plug at 74Im KB.
Pressure test to 15 mPa. No leak off for 15 min. Ran in 101mm

H§C casing gun. Perf ipterval No. 10, 735-740m KB. 13 SPM for a2 total
o7 66, 23 grm shots. Rig out Computalog.

Ran in 1 jt. Baker 210 packer and tubing to surface.
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12:30-18:15
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18:45-22:30

22:30-07:30
07:35-08:00
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Dowell mixing acid and prepare to acidi»s well. Pressure test lines

to 15 mPa.

Displace 2.3m> acid down tubing. Cover perfs from 735-740m KB with 0.1m’
of 15% HCL acid and 140L of W-50, 19L of A-200, 19L of F75. Wait 5 min.
Wash perfs with 0.1m’ stages. 9 stages, waiting 5 minutes for stages,
hold 2mPa backpressure. After stage No. 5 back pressure dropped to 1 mPa.
Same on last 3 stages. Backwash acid into tbg. Raise tubing btm to

734m KB. Packer at 722.55m KB. Squeeze Im® of wash acid and 8.3m° o7 new
acid into perfs. Start at .16m’/min and 2 mPa inc. to .23m%/min at
3.9mPa. ISIP = 3.8 mPa in 20 min. to '0' mPa. Rig out Dowell.

Recover 12.7m* acid water. 23,100 PPM
13.85m> clear water. Sal = °*(Q° PPM.
300n Total Tluid swabbed

Rig to swab. Pull 10 swabs.
salinity. Pull 12 swabs. Rec.
PH = 6.8. No sign of o0il. Fiuid level =
26.5m%. load fiuid was 11.8m°.

Rig out swab equipment. Inject 4.7m” water down tudbing at .4m*/min. at
1 wPz. Shut down pump tubing on vaccum.

Unset packer. Hoist tubing. Ran in 152mm mill.
up swivel and packoff.

Lay down packer. Rig

Orilling out Baker mod “S" bridge plug at 74I=—XB.

Lay down swivel. Hoist tubing and mili.
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1 . Well suspended, to be abandoned next driiling season.
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08:00-09:30

05:30-12:00

12:00-13:00
13:00-15:30
15:30-17:30

. 17:30-24:00

24:00-03:00
03:00-07:00
© 07:00-08:00

Bull piug, chain and lock wellhead.

Trip out tubing and 152mm mill. Pick up and run in Baker 419 on tubing.

Set packer at 74Im KB. Pump down tubing, got circ. up ann. Pump down
ann. Got same result at .4m’/min. Release 410 packer. set at 753m KB.

Pressure up down tubing to 10 mPa, no leak Off. Feed down annulus at
.4m*/min and 1.5mPa.

Release packer and trip out.

Wait on orders.

Make up 1 - 60mm x 1.2mm pup jt., 1 - jr. 60mm EUE tubing, 1 - 60mm F-
nipple (46mm profile) 1 jt. of 60mm tubing witn btm 6m perforated +
Changeover. Ran in.on 72 jts of 73mm tubing. Land dognut. Pump .15w°
diesel in tubing and .2m* diesel in annulus.
casing.

Remove BOP‘s, install wellhead. Back pressure valve in tubing hanger.

Rig out rig and equipment.

Load up trucks.

Had problems hauling equipment to Norman Wells.

Break out flare line and clean up lease.

Also .15m> diesel in surfac
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mw\]@ HUGH W. REID & ASSOCIATES LTD.

PETROLEUM CONSULTANTS

Telephone #3027, 602 - 11th Avenue S.W.

Calgary, Alberta, Canada
{$03) 262-1261 T2R 138

Closed Chamber DST
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ENGINEERING AND COnTaOL

Wl'BYiPESLZT NW9'96:i1€,69

LOCATION: 65°21'56.6"N 127°34'48.7"W

WELL NAME: PCI et al HOOSIER RIDGE N=-22

T4 Lsd

DST NO.: One INTERVAL: 739 - 757m

TESTED BY: Dvna Wert Test LTD.
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Gﬂm\j@ HUGH W. REID & ASSOCIATES

PETROLEUM CONSULTANTS

Telephone #302, 602 - 1lth Avenue S.W.

Calgary, Alberta, Canada
(403) 262-1262 T2R 138

CLOSED CHAMBER DST REPORT

GeneraL DaTa

PCI et al HOOSIER

WELL NAME: RIDGE N-22 TEST DATE: . 1984-02-19

LOCATION: 65°21°56.67N CHAMBER VOLUME: 4-.83 m3 (30.41 bbils)
‘ 127°34%48.7"W . - °

DST NO.: 1 DOWNHOLE CHOKE
INTERVAL: 739 - 757m DIAMETER: 12.7mm (%")

FORMATION: ZXee Scarp RECOVERY: Reported as 3.66 m {12ft)
"very slightly oil flecked
mud” .

Summary OF Concrusions OF ReEPORT

The zone co-produced yery low rate gas K1 s.mg/n) and mud at approxi-
mately 1 B/D (0.18 m3/D) during main flow.

The characteristics of the downhole pressure charts indicate that
formation liguid, probably oil, displaced the rathole mué from the
sump to the chamber.

The gas produced is either free gas or solution gas from oil, although
the latter is more probable.

The fact that no free oil was recovered is likely due to relative
permeability effects {(explained in comment £4) .

The zone has inherently low permeability and it is not known if the
future Geliverability would be commercial. Similar DST s in carbonates
in Alberta often yield low rate pumping oil wells (refer to comment $5) .

These conclusions are explained in detail in the pages immediately
following.

Report prepared on behalf of DYNA WELL TEST LTD. who conducted the
field test.




TEST DISCUSSION

RECOVERY AND FLOW RATES

The reported recovery of 3.66 metres (12 ft) of oil flecked mud would
appear to be slightly pessimistic. The recovery has been recomputed
utilizing the final flowing pressurxe measured by the upper inside
gauge (135 kPa) and the mud gradient (11.3 kPa/m) as 1l1l.9 metres (38
Ft) of mud. This amounts to a volume of 0.005 m3 (0.31 bbls).

AVERAGE LIQUID FLOW RATES (Computations shown on pages A-3 and A-4)

Of the total liquid volume recovered so 53% (0.03 m°) was produced
during the preflow. The remaining 0.02 m> (0.14 bbls) was produced
relatively constantly over the 180 migute main flow period yielding

an average influx rate of only 0.18 m /D (1.12 B/D).

ASSOCIATED MINOR GAS RATES

Vervy low rate gas was produced at the rates tabulated in Table 1 and
graphed in Figure 2. In summary, the rates are as follows.

Preflow: Between the 4th and 12th minutes of preflow_the rates
incgeased somewhat erratically £rom 0.5 s.m3/D to 7.5
s.m3/D (0.02 to 0.26 Mscf/D). (For the previous 4 minutes
the surface pressure deciined due to vesidual liguid in the
test head draining into the pressure hose. The data could
not be used for gas rate computations.)

Main Flow: Apart from a minor initial surge to 6.5 s.m3/D fgr the
first minute, the rates were all less than 1l s.m /D ané
fluctuated rather erratically between a low of 0.05_to a
maximum of 0.99 s.m3/D with an average of 0.142 s.m5/D
(0.005 Mscf/D).

These rates (derived from the surface pressure change and
Equation 8 - Alexander, SPE 6024) have been independently
verified utilizing the Equation for Corresponding States
{refer to Appendix pages A-5 and a-6). It is thought that
this gas represents solution gas from oil in the zone, as
discussed below.

CONTENT_OF ZONE

Referring to the downhole pressure charts in the attached Lynes United
Services report, the gradual inverted S-shape at the start of the FSI
is thoucht to represent solution gas being dissolved in oil in the
zone. This configquration is typical of tests of 0il zones. Gas breaks
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out of solution from the oil in the pore space in the immediate well-
bore vicinity during the flow period when the flowing pressure is well
below the bubble point of the oil. This gas then simply redissolves
as the pressure rises when the well is shut in again. Such a configu-
ration also occurs in tests of gas zones which arxe "cleaning up”,
however, the surface pressure behaviour does not indicate any rate
cleanup. Thus, the zone is probably an 0il zone, or is in the transi-
tion (oil/water) zone below free oil*.

RESERVOIR QUALITY AND FUTURE PRODUCIBILITY

The fact that the downhole shut in pressure buildup is extremely

slow indicates an inherently low permeability zone. The pressure
buildup curve had not stabilized sufficiently for any guantitative
Horner type reservoir analysis foxr properties such as permeability,
radius of investigation, etc. and the future deliverability on comple-
tion cannot be predicted accurately.

Despite these comments, the configuration of the pressure buildup of
this DST resembles other DST's of rather low porosity carbonates in
Alberta, .particularly the Pekisko in the Twining xegion and the Cross-
field member of the Wabamun. These DST's look initially very unpromi-
sing but after careful completion the wells often become commercial
low rate pumping oil wells.

An example of a DST with very comparable pressure charts is found in
the Swan Eills carbonate in 12-21-69-9 W5 Shell Swan Hills, DST #1
(7070 - 7176 ft) which recovered 60 feet of gas cut mud and 2 gallons
of o0il cut mud. After completion and an acid job, the zone flowed at
60 BOPD. The chart from this DST is illustrated as Figure 3 and may
be used to compare with the charts from the subject DST, particularly
from Rec. $009772, which had the same position in the string as the’
example chart from the Swan Hills well.

ADVANTAGES OF CLOSED CHAMBER TEST IN THIS WELL

It can be demonstrated that had this test been run as a conventional
DST without the surface valve closed and the surface pressures being
recorded, the presence of gas from oil in the test zone would not have
been detected.

At an average preflow rate of 0.2 Mscf/D the gas would have taken 825
mirutes to displace the 165 scf of air in the pipe, reach surface and
thereby be detected. Since the total flow time was only 192 minutes
long, obviously no gas woulé have been detected, instead all that
would have been reported would have been "a very weak air blow™.

Such non-quantitative description is useless to diagnose zone content.

(It is recommended that the contents of the bottcmhole sampler be close-
ly inspected to determine if any trace of free oil was present.)

The fact that no free oil was produced in not terribly significant.
The total volume of the recovery is less than the sump volume, thus,

most of the recoverxy is just from the sump.

[HWIR
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TABLE 1

TABJIATION OF SURFACE PRESSURES & GAS FLOW RATES

Wwell Location : 65°2) 56.6°*N 127°34' 48.7°W Dst. No = 1
Interval : 739 - 757m

TRADITIONAL UNITS S.I. UNITS
STATUS TIME PRESS PR CHANGE GAS FLOW PRESS PR CHANGE GAS FLOW
(MINS) (PSI) (PSI/MIN) (MCE/DAY) (KR) (KPaMIN) ( M3/DAY)

PRE-FLOW
Surface Valve SHUT, Downhole Valve OPEN
.00 14.231
50 14.279 .096
1.00 14.272 -.014
1.50 14.268 -.008
2.00 14.261 -.014
3.00 14.251 -.006
4.00 14.231 -.010
6.00 13.243 .001
8.00 14.248 .003
9.00 14.254 .006
10.00 14.269 .015
12.00 14.294 .012

INITIAL SEUTIN
— Surface Valve SHUT, Downhole Valve SHUT
@ .00 14.294
1.00 14.305 011
2.00 14.299 -.006
3.00 14-294 -'005
4.00 14.289 -.005
10.00 14.321 .019 respgnse as
15.00 14.363 .008 riz is blown
21.00 14.358 -.001
30.00 14.337 -.002 through and
N - * vented from
40.00 14.342 .001 £ h
50.00 14.337 ~.00L suriace nhose
to clear the
60.00 14.307 -.003 TS
residual
75-00 140281 -0002 l’ . -
iguié from
85.00 14.280 -.000 the svstem
100.00  14.281 -000 S3 -
120.00 14.277 -.000
140.00 14.274 -.000
160.00 14.302 .00L
180.00 14.301 -.000
190.50 14.299 -.000

MAIN FLON
Surface Valve SHUT, Downhole Valve OPEN
.00  14.299

1.00 14.312 .013 .23 98.70 .09 6.46
2.00 14.313 .001 .02 98.71 .01 .50
3.00 14.313 .000 .00 98.71 .00 .00
4.00 14.314 .001 .02 98.72 .01 .50
5.00 14.316 .002 .04 98.73 -0l <99
16.00 14.318 .000 .01 98.74 .00 .20

* pecline in surface pressure due to resicdual ligquid in the test head
draining into the pressuré hose.
S Sy I
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TABLE 1 (conT'D)

TABULATION OF SURFACE PRESSURES & GAS FLOW RATES

well Location : 65°21 56.6"N 127°34' 48.7°W Dst. No = 1
Interval < 739 - 757m

TRADITIONAL UNITS S.I. UNITS
TIME PRESS DR CHANGE GAS FLOW DRESS PR CHANGE = GAS FLOW
(MIS)  (PSI) (BSIMIN) (MCE/DAY)  (RPR) (KERMIN) M3/DAY)

(Cont'd)
15.00 14.321 .001
15.00 14.323 -000
25.00 14.32% 001
31.00 14.330C 001
40.00 14.332 000
45.00 14.333 .000
50.00 14.337 .001
60.00 14.339 .000
70.00 1l4.342 -000
80.00 14.343 -000
90.00 14.346 .000
100.00 14.345 .000
116.00 14.350 .000
120.00 14.351 .000
130.00 14.352 .000
140.00 14.352 .000
150.00 14.355 .000
160.00 14.357 -000
170.00 14.358 .000
180.00 14.362 .000

smperee M8

FINAL SHOTIN
Surface Valve SHUT, Downhole Valve SIUT
.00 14.362
1.00 14.361 -.001 99.04 -.01 )
2.00 14.360 -.001 99.03 -.01
4.00 14.360 .000 99.03 .00
5.50 14.361 .00 99.04 .00
10.00 14.358 -.001 99.02 -.00
17.00 14.358 .000 99.02 .00
22.00 14.356 -.000 99.01 -.00 -
27.00 14.356 -000 99.01 Too | SeEfaCe.
37.00 14.355 -.000 99.00 -.00 through
47.00 14.352 -.000 98.98 -.00 chicksans
57.00 14.358 .001 99.02 .00
77.00  14.345 -.001 98.93 -.00
97.00 14.342 -.000 98.91 -.00
117.00 14.337 -.000 98.88 -.00
137.00  14.335 -.000 98.86 -.00
157.00 14.330 -.000 98.83 -.00
177.00 14.325 -.000 98.79 -.00 -
Surface pressure hose disconnected after 177 minutes of FSI time.
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65 21'56.6"N 127 34'48.7"W DST #1 739;757m

SURFACE PRESSURE vs. TlNE (ENTIRE TEST - FLON AND SHUT IN PERIODS)

v
1

“jf”f A-B Surface pressure decline as
- residual liquid drains from
test hea@ to surface pressure
hose

'B-C Influx of sump mud and gas

C-D-E-F Irregular response as air
blown through and vented from
surface lines to evacuate any
residual liquid
Influx of mud and minor
solution gas

Minor surface leak through
the chicksans

surface pressure hose dis-
connected

| 98.3

982 | -~ 7ime (min) g »

07 80 160 | 240 320 300 r:3:1) 560

F"=—~In1tla1 Shut In—>|—<—— Main Flow——=" —< Final Shut In— — ~
i
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FIGURE 3

12-21-69-9 W5
Shell Swan Hills
DST £l (7070 - 7176 f£ft)

v

Pressure

Recovery: 60ft of gas cut mud, 2 gal. of oil cut mud
R .sult after completion: 60 BOPD - GOR: 300 scf/STB

TLLUSTRATION OF CHEART FROM SWAN HILLS DST TO SHOW SIMILARITY
WITH PRESENT HOOSIER RIDGE N-22 TEST (See text page 3)
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PReTEST PLANNING SuMMARY

Calculations utilizing the parameters shown on »age A-2 incdicate
the following:—

INITIAL SURFACE

PHASE MAXIMUM POSSIBLE RATES PRESSURE CEANGE
Gas 183852 scm/D 2548 kPa/min
(6527 Mscf/D) (370 psi/min)
Gas Saturated 117117 scm/D* 25.5 XPa/min
Water (4158 B/D) * (3.7 psi/min)
Gas Free Water 117117 scm/D 9.3 kPa/min
(4158 B/D) {1.35 psi/min)

From the above parameters it is clear that a surface pressure change
greater than 2548 kPa/min would not occur during this test.
Surface pressure changes greater than 25.5 kPa/min indicate hydro—
carbon influx, and pressure changes below 9.3 kPa/min may indicate
liquid or low rate gas.

If gas is produced, a surface pressure increase of 1 kPa/min
corresponds to 72.5 m3/D of gas influx to the chamber. (1 psi/min
corresponds to 17.66Mscf/D.)

* With solution gas breakout.

[HWIR)
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DERIVATION OF LIQUID FLOW RATES

TOTAL RECOVERY VOLUME IN CHAMBER AT END OF TEST

Computed Ligquid Column at End of Test

_ _FFP_ _ _135 kPa
= Tm - T11.3 kPa/m

11.94 m (39 £t)

Liguid volume at End of Test

= Length x Capacity (DC) 3
= 39 ft x 0.008 bbls/ft = 0.31 bbls (0.05 m")

PREFLOW LIQUID VOLUME AND RATE

A. VOLUME PRODUCED DURING PREFLOW

Final Preflow Pressure
Final Main Flow Pressure

x Total Recovery

§3 kPa

- 3
eripe X 0.31bbl = 0.17 bbl (0.03 =)

PREFLOW RATE

G5t
Vo {(bbls)

1440 (min/D) E;—TEEHT—_

1440 ?20'17 = 20.4 B/D (3.2 m>/D)

where Vp volume produced (bbls)

te effective flow time (min)

e

average preflow rate = 20.4 B/D (3.2 m3/D)

HWIR)




| ‘ 3., MAIN FLOW VOLUME PRODUCED AND RATE

A. LIQUID VOLUME PRODUCED V P

VP main flow

Vp total - Vp preflow

(0.31 - 0.17) bbls

0.14 bbls

B. AVERAGE MAIN FLOW RATE g

- 14401§00-14 = 1.12 B/D (0.18 mB/D)

Thus, the average main flow rate = 1.12 B/D (0.18 m3/D)




VERIFICATION OF AVERAGE GAS RATE DURING MAIN FLOW
UTILIZING THE EQUATION FOR CORRESPONDING STATES

1. Volume of Air in Chamber at Start Main Flow (Vl start)

P,y  _ PoY

= e - - - (i)
lel T222

-Equation (i) is solved for Vv, start

Where vy start = volume of air in chamber at start main flow (sci)
Py = standard pressure = 14.65 psia
\v ESY = standard temperature = 520°R
\, Z, = gas deviation factor = 0.99
) Ps = initial chamber pressure = 14.299 psia
T, = initial chamber temperature = 513.6°R
Z; = gas deviation factor at p, and T, = 0.99%
‘ v, = chamber volume at start main flow = 30.23 bbls
= 171 cu.ft.
i pyV5 (52024 14.299 x 171 x 520 x 0.99
-- vV, start = 37763 T,Z, = T4.65 x 520 x 0.99

= 165 scf

'z

2. Volume cof aAir and Gas in Chamber at Enéd of Main Flow Period (Vl end)

Eguation (i) is solved for Vl end

Where pllel are at standard conditions
anc pszzz represent stable conditions

N.B. V, = volume at end main flow = original volume less the
recovery volume
= (30.4 - 0.31) bbls = 30.09 bbls = 169 cu.ft.
. _ 0 14.362 x 169 x 520 x 0.99% - c
-- Vyemd = 14.65 x 520 x 0-.99 = i63.6 sci

£,

B
>

0




Total Gas Volume Which Entered During Main Flow (V

end - V, start

v 1 1

total gas v

{165.6 - 165.0) sctf

0.6 scf
g ]

Average Main Flow Gas Rate g

1440 XV, 40y gas

eff
effective flow time

180

-

-- Average main flow gas rate 0.005 Mscf/D

total gas)

(0.1425 m>/D)

RHWIR
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| REF2:2C-70-599-€70T5-66

‘ TEST DATEZI: 84/02/1%
| Lo 65° 21' 55.6 " PCI £Y AL HOOSIER RIDGE N-22
: . o R - - 300/ 6S.210 / 127.3a0 /080
LONG: 1277 34' 48.7 DST#01
739.00m to 757.00m
‘ XEE SCARF
DEPTHT 743.00m
PRESSURE
kPa
RECORDER # 001750 1)Initial Hydro = 8312.
2)1st Flow Start: 2%3.
3)1lst Flow £&£nd = 313
2)END 1st Shutin: 6373.
S)¥2nd Flow Start: 328«
6)2nd Flow Enc = 431
l TIEND 2nd Shutin: 3S6S8e.
14)Final Hydroe. = 8308.

TEST TIMES(MIN) :
14- [

1stFLOW =2
SHUTIN:T 178e

2ndFLOW 3 179.
SHUTIN: 240«

. ——— - T W - W G e s T L S T . Y A i Y — W G — W - s W T T T e I G T G SR W S S T Y T W T G T W G S - . - -

RECOVERY DATA

- i - ——— -

THIS IS A CLOSEC CHAMBER TEST. TOTAL FLUID RECOVERY CCNSISTS OF 3.656 M OF
SLIGHTLY OIL FLECKED DRILLING MUD.

. — —  — — —— —— e —— - —

REMARKS AND TISY SUMMARY

— —— - -

Test results indicate a mechanically successful test. Bottom hole pressurss
and the shape of the shut-in curves suggest RELATIVELY LOXN PERMEABILITY

within the dnterval! testede Electronic OMR recorder #1760 - pressures are
recorded in kPa{a);: increments for this recorcer are includede. Recorder

29772 - was run bheiween the shut—-in tool! and the above hydraulic tools
therefcore does not record hydrostatic pressuress only flows and shut-in data.
The Initial and final shut-in curves mxere increxented but not extrapolated cdue
to insufficient curve developnment.

TABLE OF CONTENTS

- — v —

-—— —— —— -

PAGE 1

General Data
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Liquid Recovery
Gas Measureaneznts
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Recorder Sumnmary -TINE
Mud and Hole Data LISTING
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Plot Summary
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LYNES UNITED SIRVICES LTD -
DST#01 REPCRT

" {Well name

‘ation
erval

Test Date

Test Tyre
Formation

PCI ET AL HOOSIER RIDSE N-22 KeBeElevation
4007 65.210 /7 127.340 /00 Grd.Elevation
739.00m to 757.00m 70 3 test Date
84702719 Ticket Nunmber
DUAL CONVENTIONAL 80TTOM HOLZ Unit Number
KEE SCARP

1&0-3 3m
7S7.00m
£70786

TRIREEERRE)
0 26 a0 0 M4

Started in hole at 2345 hrs
Tool openec 3t 0456 hrs
| Reverse circulated2: NO
Contractor & Rig Nol ATCO 276
tynes¥l 2 1 of 1 on the same trip.

(Iperators PETRO-CANADA INC.
ROCM 937 WEST Company Rep WALSH P

1S0 - &TE AVE. S.¥. Testers MARSHALL L
CALGARY ALBERTA

T2P3IE3 12 REPORTS{S)Y TO: STEVE BENKO
Company-

- S TN T T G5 W

| BLOW DESCRIPTION

Closed qhamber run by Dyna Kell.

— - - — - . W W W W

TOTAL LIQUID RECOVERY 2 I.£6m For DOST% 1 through ZST3 11
- —— - S e e S 2 Fluid Sanmpies
Sent to: XZPT ON
LOCATION

— -—— -

3.56r SLIGHTLY OIL FLECXED DRILLINS MUD.

6AS MEASURTMENTS

- . o - " —

No Gas Measurements




DSTz201

PCI ET AL HOOSIER RIDGE N-22

739.00m

«TO0L SEGUENCE~

- —— .y < -

SUB

PUMP OUT SuB
CROSS CVER SUB
SHUT-IN TOOL

BTM. HOLE SAMPLER
INSIDE RECGCRDER
HYDRAULIC TOOL
INSIDE RECORDER
HYORAULIC JARS
SAFETY JOINT

TGP CONV. PACKER
TOP CONV. PACKER
TCP CONV. PACKER
PACKXER STICK DJOUN
PERFORATED SPACING
PERFORATED SPACING
RECORDER CARRIER
SFACING

CROSS QVER susB
DRILL COLLAR
CROSS OVER SusB
BULL NOSE

esxerewe TOOL TOTAL
DRILL CCLLARS

ID= 72.0xm3
ID= o

DRILL PIPE

00=113.3mm:
CD= b4

LENGTH
(m )
«33
«30
2.58
1.03 ~
1.38 -~
i.58
1.38
2.2S
«865
243
2.28
1.24%
1.04
1.53
1.53
2.06
1.24
S.54
«33
<80

—-——— — —

35.35

171-.48

55431

——— " ———— ————

COLLAR-PIPE TOTAL

STICK UP ABOVE TABLE

725.39

3.25

to 17157.0Cm

v« eRECORDER SUMMARY www

- D A - - ——  —— - - -

NUMBER
TYPE
LCCATICN
RANSGE:
CEPTH

NUMBER
TYPE
LOCATION
RANGE:
DEPTH

NUMBER
TYPE
LOCATION
RANGE:
DEPTH

NUMBER
TYPE
LOCATIONZ
RANGE:
DEPTH

NUMBER
TYPE
LOCATION
RANGES
DEPTH

001760

OMRB
CUTSIDE
68300.00%Pa
743.00m

005539

K=3

SUTSIDE
10000.0CkPa
743.30m

9089772

K=3

INSIDE
13400.080kPa
727.00n

009993

X3

INSIDE
20300.00%Pa
730.00m

813387

K-3

CUTSIDE
20300.00kPa
743.00m

ELECTRONIC GAUGE.
TEMPERATURE AND

PRESSURES.

ABOVE INTERVAL

RECORDZR.

ABOVE INTERVAL

RECORDER.

TOOL ABOQVE INTERVAL =
TCTAL INTERVAL < 18.00
BOTTOM CHOXE SIZE: 25.40 nm

- — o ——— - — — — -

17.35

NMUD AND

HOLE DATA

Calipered Hole Size 38 Test Depth:
Hole Condition at Test Time bd
6](& Congditioned Prior to Test? :

Water Loss <
G 00D Filter Cake:
YES
d Weight 1120.0 kg/m3 Main Hole Sizel
Mud Type GEL CHEMICAL

Yiscosity 55.0s/1

215.00ax

Temperature a743.00m = 28.7C

A-9




[ER RIDGE
4 DST =]
AUGE #1760

PRESSURE ——o— EMPERRTUBE

i

¢ 9302.00

A

5400, 0

C 27,98
(DEG., C)

25, 80

-

§

o0 90.00  160.00  240.00  320.00 <5000 490.00  S60.00 _ 643.00  720.00  $80.00 380. 00
RELATIVE TIME (MIN)

4 24530 S .44:30 7 34 :30 8 :24:30 9 44330 11:4 330 12:24330 13:44:30 15:4 330 16:24:30 17:44:3C 13-4 230
OMR TIME

1




DST#O1
PCI ET AL HOOSIZR RIDGE N-22
739.00m to 75700
iSSURE RECORDER NUM3ER : 201760
DEPTH  743.00nx LOCATION T OUTSIDEZ i
TYPE T DMRB CAPACITY : 689C0.00kPa PRESSURE
kPa
eeewe TEMPERATURE AT RECORDER BEPTH = 2B.7 C
13Initial Hydro : 8%12.
2)1st Flaw Start: 2%3.
3)1st Flow End I 310.
4)END 1lst Shutin: 6378.
5)2nd Flow Start: 328«
8)2nd Flow End = 431
73END 2nd Shutin: 3S&8.
143Final Hydro. - 8308~
ELECTRONIC GAUGE. '
TEMPERATURE AND
PRESSURES.
@' TEST TIMESCMIN)
5 \ 1st FLOW < 12 NN
SHUTINZ 178,
2nd FLOW = 17S.
SHUTIN: 23048
PRESSURE RECORDER NUMBER I 005539
co OEPTH = 743.0C0nm LOCATION T OUTSIDE
TYPE T K-3 CAPACITY = 1080C.30kPa K
PREISSURE
xPa
1YInitial Hydro I 840S5S.
—— __2)1st Flow Start: 3S3.
~ 3)1st Flow End = 336.
i 4)END 1st Shutinl &8337.
! s)2n¢ Flow Start: 359.
} 6)2nd Flow End T 382.
i TIENC 2nd Shutin: 335%.
i 14)F3inal Hydro.~ © 82SSe.
3




DST=01
PCI 7 AL HOOSTER RIDGE N-22
735.30m te 7S7.00a

B ~Ra<SURT RECORDER NUMBER : 009772
DEPTH = 727.00m LOCATION = INSIDS
TYPE K=-3 CAPACITY = 13403.00kPa PRESSURE
kPa

1)Iinditial Hydro 3
231st Flow Start: 83.
I)lst Flow &nd = 83.
4)END 1st Shutin: 6072.
S¥I2nd Flow Start: 133«
£)2nd Flow End I 155.0!
*ﬂ\ TYEND 2nd Shutini 3212.
14)Final Hydro. =

Above 1N3ervar

ABOVE INTERVAL
RECORDER.

TEST TIMES(MIN)

1st FLOW = l1a.
SHUTIN: 178.

2nd FLOW 3 179
SHUTIN: 240

PRESSURS RECCORDER NUMSER = 009993
DEPTH 2 73C.00m LOCATION INSIDES
TYPE 2 X-3 CAPACITY 20308.00kP2
PRESSURE
kPa
1)Initial Hycrc : 8287.
2)1st Flow Start: 366«
33Ist Flow End = 299.
. ——-43JEND.1st ShutinI S51l¢t6.
~~ 'S)2nd Flow Start: 291.
£)2nd Flow End < %1S.
7YEND 2nd Shutinl 3306
134)Final Hydro. I 813S.

~ .
Fheua Nde-var -

ABOVE INTERVAL
RECORDER.




T

DSTs0L
PCI ET AL HGCOSIER RIDGE N=-22
735.00= te 7S7.00n

‘i? RSSURE RECORDER NUMBER I 8139467

DEPTH = 743.00m LOCATION QUTSIOE
. TYPE 3 K-3 CaAPACITY 20388 .CC0kPa PRESSURE
kPa
1)Initial Hydro T 8403.
2)1st Flow Start: 478.
3)1st Flow End T 453.
3)END ist Shutin: 5298.
S)2nc Flow Start: 4SS.
8)2nd Flow End I 370
T7)END 2nd Shutin: 3337.
18)Final Hydro. < B276.

TEST TIMES(MIN)
ist FLOW = 1%
SHUTINS 178.
2nd FLOX = 175.8
SHUTIN: 240.




] CORE LABORATORIES - CANADA LTD.
ﬁ.\ Perrcioum Reservoir Engineerning
CALGARY ALBERTA

Plasti : OIL ANAL

COmVaima® IBEWTITY

Petrd;Canada IncA

i eaoaatony numea=

1of 3

orewarOw

PCI et al Hoosier Ridde N-22, .

B5° 217 506.53" NL
127° 34' 48.65" WL

aiea

~OCAION WwWhLL OF BAWMELE LOC avion i\-h

craLdD On amaa

YERv TPPE @ wO.

Swab #9

L3 oC

PO OF At E

PUMPING FLOWING

“ca¥, g TESE CUBerOn

GRS LIFY

- HW VeI

Swag

s Y

WATER

m3. Gas

TEST INTERVALS DR PERFS on

®© oC ®

°c

COmYaima = COmVarman
Wed N jAamFLE O weanw GRCHIVE

R PARATON [ARLWNNON

PRESSURES, wPa

— - w— — w— —

84 04 19 84 04 23 BVE

e ramaYOn

1]
'
i

L]
. TEMPERATURES °C _

VavE SAWMMED (vu—zol oaTa RACRIVED (¥/WiD] OCaATE amaLvIcD {vimiD} AmaLsvey

SAMPLE PROPERTIES

DISTILLATION

018 002 030

ASTM

COLO™ OF CLkam L waATEw - o w— D

AN, Pnave.
aPq Or wa

- Twoo

GRAVITY

APL @ ecC

sPECITIC

«Com ramw. (*Cy [ A )

0.9659

APTEN CLEANNG

15.0

arven Cultarind

aAn sECuIVERD A HELEWVED

DISTILLATION SUMMARY

POUR POINT

0.0050 0.278 -15°C

TOP s W e YOTAL SALY v.s. - .-, - e v,

274°C wamOru~w

——— SO T

K ym>

CARBON RESIDUE

COMRADIO™ -ameeoYTOMm

Ju“'c MGRT GRY. O ARCOVENRD.

VISCOSITY

-a-:h

- rOwe DIaTILLATYION LOBS

2265

SPECIFIC GRAVITY

531.3

297.8

Cie T aTe

BASE TVYePE

CHARACTERIZATION
FACTON

————————————
—————————————

REMARKS
Distillation not done due to very high foaming tendency.
Residual water in sample analyzed - 0.033 mass fraction.

[PE Eae




CORE LABORATORIES - CANADA LTD.

i
{i Lhs
m

CALGARY, ALBERTA

COMPANY Petro-Canada Inc. , PAGE 2 of 3
WELL PCI et al Hoosier Ridge N-22 FILE 7022-84-359
LOCATION 65° 21' 56.63" NL DATE 1984 04 27

127° 34*' 48.65" WL

Sampled From: Swab #9

TRACE METAL ANALYSIS

Element Result

Tin
Lead
Copper &
Aluminum
Silicon
Iron
Chromium
Silver
Zinc
Magnesium >741
Nickel 4
Barium
Sodium
Calcium >3085
vanadium

Phosphorous
Molybdenum Not Detected

Boron
Manganese



CORE LABORATORIES-CANADA LTD.
COMPANY Petrc-Canada Inc.
LOCATION 65° 21*' 56.63" NL
SAMPLED FROM 127° 34' 48.65" WL
Swab #9 ) Analysis to C30+

PAGE 3 of 3
FILE 7022-84-399
DATE 1984 04 27

Boiling Point
Range (C)

Component

-161.7
- 88.9
- 8.2
- 11.7

0.6

27.8
36.1
36.1- 68.9
68-9‘ 98.3
98.3-125.6
125.6-150.6
150.6-173.9
173.9-196.1
196.1-215.0
215.0-235.0
235.0-252.2
252.2-270.6
270.6-287.8
287.8-302.8
302.8-317.2
317.2-330.0
330.0-344.4
344.4-357.2
357.2-369.4
36Y.4-380,0
380.0-391.1
391.1-401.7
401.7-412.2
412.2-422.2
422.2-431.7
431.7-441.1
441.1 PLUS

&).0'
110.6
135.1-138.9
134.4
168.9

48.9
72.2
8l.1
101.1

Metnane
Etnhane
Propane

1s0 Butane
Normal Butane

Iso Pentane
Normal Pentane
Hexanes
Heptanes
(ctanes
Nonanes
Decanes
Undecanes
Dodecanes
Tridecanes
Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes
Nonadecanes
Eicosanes
Heneicosanes
Docosanes
Tricosanes
Tetracosanes
Pentacosanes
Hexacosanes
Heptacosanes
(Octacosanes
Nonacosanes

Triacontanes Plus

AROMATICS

Benzene
Toluene

fthytbenzene, p + m~Xylere

o-Xylene

1.2,4 Trimethylbenzene

NAPHTHENES

Cyclopentane

Methylcyclopentane

Cyclohexane

Methylcyclohexane

TOTAL

Carbon Number

8&92283%

™

C5H10
C6H12
CsH12
CrH14

Mole
Fraction

Mass
Fraction

0.0000

DDPO

288 23EE

WwEEG

[} [} , [ ] [} L] [} (] lc,lco
SR3888&8
ZRREREEE

4

()

POOQOOOOOPOOOOOO
GREERE
(Vo RN S VA

oee
800
AZ S

0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0001
0.0010
0.0014
0.0035
0.0117
0.019%%
0.0301
0.0326
0.0381

0.0328

0.0000
0.C000
0.0000
1.0000

The above boiling ranges refer to the normal paraffin hydrocarbon boiling in that range.

Other hydrocarbons (aromatics, olefins, naphthenes and branched hydrocarpons) may have higher

or lower carbon numbers. but are grouped and reported according to their boiling point.




. ( N CORE LABORATORIES - CANADA LTD,
i
L | CALGARY ALBERTA

WATER ANALYSIS 7021-84-259

“ASORAVORY mumeda

Petro-Canada Exploratioa Inc. lof 2
oo 217 50,037 N e RATOR seas
127° 34* 48.65" WL PCT et al Hoosier Ridge N-22

WA TION WELL DN PANTLE LOCATION B amT i e, Soav,

Plastic

OONTAMES DEANVYTY

PeliLs O8 Anda OB, BN ZOnRE

EaYt vVPA & O, TEOY SECOVERY

Swab Sample .

amv, @ TVFR CUBmeOe

GAS LIFT SwWASB

!
i i GAS
VESY NTEaVALE VN PERCS,
I o ©°c 11
- CONY armEn AFanaTOon
] N AECEIVED 1 |

L. o — — — o= — PRESSURES. «Fs — e e — — Jd L _rewrematumesc_ {

84 03 23

DATE SAMILES (Y/mfOG] GATE RacETVED (vrvero] vave ansvvess {(viwlo}

won|  mgll " ™ MEQL on|  mon Froton TOTAL SOLIDS mg/L

Ne , : 1.7 a 22. |0.4418

v avaroaaties ¢ wec av avaronatven ® seedc

0.003¢! 0.1

7.0

0.9

DETS TS

LOGARITHMIC PATTERN MEQ PER LITRE

Fe

REMARKS na(] equuiv.




CORE LABORATORIES - CANADA LTOD.
CALGARY ALBERTA

WATER ANALYSIS

CORTAIMEN DENTITY

Petro-Canada atplo:atioq Inc.

ordnaron

65* 21* 56.63" WL '
127 _34¢ 4R _65= NT. PCI et al Boosier Ridge N-22

e, 98 SASFLE LOCATION Rama

MRUALD O aRuA

TESY TMTARNVALR OR FERNTS,

'
t — — e —— — - PRESSURES.

84 03 23

BATE, BAMSLED (v/w/O] warx ssCuivew {v/mio) BaTR anecsvess {viovsa)

. ™ | mean ma/L 4 TOTAL SOLIDS me/L

===f==‘—====

0.0877 1.5 142.

BY EvareaaTOn ¢ 11e°C v avaroaavion ¢ 1es®c

0.1

3.7

1.0

0.0000

| 0-0000

LOGARITHMIC PATTERN MEG PER LITRE

7

Fe

REMARKS Vel S




Petroleum Resscvoir Engineenng
CALGARY: ALSERTA Corada OJ and Oxs lands ‘

'
i
3
3

At I o0

V| CORE LABORATORIES - CANADA LTD. ‘.. ‘?4
1 ! ‘

- Adrniarahon oo Dot S8 T Te -z ;
PlaSth oo LTS S [V 7021 -84"59
ComMTAINGN WHanTITY : CASORAVORY munBta
! . ST h. of 2
N 3 -~

55" ZL' 56.03" NL
127° 34° 48.65% WL

A

= - v

rE LD ON ARSA

Taey Yvea & WO,

Swab Sample

amv, & TVER CUIRINOn

SWASB

FLOWING GAS LIFT

m3/a Ot

VHRT IMTERVALE @6 FEOTS,

l aranaTon fusgRveen
PRESSURES, kFs

L————-—-—-——_

84 03 24
{viwmso}

mATE RACESIVED (vim=/o] SATE amaLveas

aATE sameLeD (v feai®)
TOTAL SOLIDS mg/L

¥
mglL E ™

ov avarenaTon ® 1007C

40.
oV EvarcnaTien @ 1we®c

2. |
593.

CaLCVLATES

7-
0. |0.0000
0. |0.0000
NOT| DETECTE]

LOGARITHMIC PATTERN MEQ PER LITRE

-
- -

Fe

REMARKS Na] equiv-




CORE LABORATORIES - CANADA LTD.
Petrodeurn Reservoir Engineering
CALGARY ALBERTA

WATER ANALYSIS

CONTAMAN IHENTITY

Petro-Canada Exploration Inc.

65 21* 56.63" WL
127 33 48 65* NI,
AOCATION

Draaavon

PCI et al Boosier Ridge N-22

WL, SN SANFLE LECATHDN - ams

PrLD ON ARKA

OO, O ZONE

vaEev Yves & wO.

_Swab Sample

YT AucCoOvanY

I
!
=

TEET IRTRAVALE O PR

Ay, @y YVPR GUOGESN

GAS LIFT SWAS

mdfa  GAS

e o {1}

l BAPARATOR  BUBENVOIN

84

SATE Samm ae {v/iwio)

CORTamE®
wEn HACEWED

sdvanavow

tt
PRESSURES, «Pa

03 23

1

1 L __TEMPERATURES.®C_ |

ATE mECEWweaR |(Vimi0] SATE anaLveuR {vimso}

mg
Fraction

—_— .}

MEQ/L ON

mg/L

<

1.5 1&‘

0.0050

av Evarenaton ¢ 1w’c

0.1

3.7

av Evaroaavon ¢ yee®c

1.0

1.0000 ¢ 15.4°C

1.3314 o 2-

BPECIMIC SRAWVITY

6.9

ATCTFRACTIVE WORNK

13.500 @ 25%¢

pH
LOGARITHMIC PATTERN MEQ PER LITRE

» -
- - -

auserrwry (onw/waTawe]

4

RHE

REMARKS Vel sy




CORE LABORATORIES - CANADA LTO.
Petroleum Reservoir Engineering
CALGARY ALBERTA

WATER ANALYSL
Plastic S 7021-84-334

CONTAIREN DERTITY CABORATONY numeds

Petro-Canada Inc. 1 of 2

Qe RATON ,asa

PC1 Hoosier Ridge N-22

WELA ON SAMPLE LOCATOR ~and

~ELD OR ANEA

TEST YYPE & SO, YEIY nECOVERY

Swabbed Water

AMY, &k VY P CUPmOn

FLOWING GAS LIFT swasg

!
#9 l
1 m3/a mdid  GAS

YEIY INTERVALE OR FERSS,

l SEPARATOR WHBERVOIW B SA A PR

PRESSURES, __—EMPERATURES.®C _

DATE SAMSLED (vim/D) ODavrs wecEIvED (v'-m! DATE anaLvesD {v/m/o)

me/L _ "‘9m MEQ/L ion]  mgiL : TOTAL SOLIDS mg/L
__‘_—_ﬁ i

i=

0.0816 | 50.8 £308.

SY dVAPORATION © \‘.°€ WY AVAPORATION @ \..°c

0.0Q20

0.2636 14321.

0.0094

1.00112 ¢ 15.4% 1.3396 ¢ 2.

AP CIHHE SRAVIYY AEPRACTIVE DL

DETECTH 6.3 0.0 © 25°C

- P AEBIITIVETY (O teamrrane)

LOGARITHMIC PATTERN MEQ PER LITRE

s s

PRI~ 9]

%
9 -t
D_ -

IonEring AND O
.

TECh iy, o SRANCH
S a ":U CON.;

RRER




MYy CORE LABORATORIES - CANADA LTD. Ny

§p{ﬁ- Petroleumn Reservoir Engineering Bt §fl£
TN A8

CALGARY ALBERTA

3 WATER ANALYSIS
Plastic 7021-84-334

CABORATORY musda

CONTAINER IOANTITY

Petro-Canada Inc. 2 of 2

oOreaaTOm o

PCI Hoosier Ridge N-22

WELA ON SAMOLE LOCATION wamnk

PIEAL O® Anda

TREeY TYPE & =0,

Swab #10

FLOWING

i
| m3e O

TET WWMTERVALLE On FRATR,

1

! FRPARATOR  NEBIERWVOIR i .
1

L — — - — —— — PRESSURES kPa

84 04 18

GATE SAMPLED (V/M/D)} DATE RECEIVRD {vim/o) sATR aArasveso (v;-’o)

1on | mgl ™ meat | jros|  meiL . TOTAL SOLIOS mg/L

e
e

213. | 0.0323 a 3810.

WY wvaronaTIOn ® yec BY EVAPORATION © 100°C

10. | 0.0015

211S. | 0.3209

9.

HoS |

LOGARITHMIC PATTERN MEQ PER LITRE

- -

|




REF #20-70-599-€7076-66 . TEST DATE: 84/02/19
rab:  65° 21' 56.6 - PCI ET AL HOOSIIR RIDGE N=-22

-

LONG: 127° 34" 48.7 "

3003/ 55210 /7 127.3a30 /020
DST=Q1
739.00m to 757.80m
KEZ SCARF

T743.00m

PRESSURE
kPa

RECCRDER # Q001750 1) Initial Hydro I 8312.
2)lst Flow Start: 293«

3)1st Flow End = 310«

3)END 1st Shutin: 6378«

S)y2nd Flow Start: 328.

6)2nd Flow End = 431 .

7)END 2nd Shutin: 3568.

18)Final Hydro. = 8308.

TEST TIMES(MIN)

1stFLOW = 18 .
SHUTIN: 178.

2ndFLOW T 179
SHUTINZ 240.

- — -

RECOVERY DATA
THIS IS A CLOSED CHAMBIR TEST. TOTAL FLUID RECOVERY CCNSISTS OF 3.66 M CF
SLIGHTLY OIL FLECKED ZRILLINS MUB.

- ——— ——— - ——— A - —

REMARKS AND TEST SUMMARY
Test results indicate a mechanically suyccessful test. Bottom hole pressures
and the shape of the shut-in curves suggest RELATIVELY LOW PERMEABILITY
w3 thin the interval tested. Electronic DMR recorder 21760 - pressures are
recorded in kPa(a); increments for this recorcer are included. Recorder
#9772 - was run between the shut-%n tool and the above hydraulic tools
therefcre does not record hydrostatic pressuress only tlows and shut-in data.
The initial and final shut-in curves sere incremented but not extrapolated due
to Iinsuftficient curve developaent. )

- - —— - - - - - v - - - ——
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LYNES UNITEC SERVICEZS LTD
DST®01 REPORT

Kell name
Location
Interval
Test Date
Test Tyre
Formation

PC1 ET &L HOOSIER RIDGE N-22 K.8.Elevation
4007 5353210 7 127.340 /08 Grde.Elevation
733.00m to 157-00m TD 38 test Date
84/02/719 Ticket Number
DUAL CONVENTIONAL BOTTOM HOLZ Unit Nuadber
KEE SCARP

180.33m
7S7.00m
67378

94 00 49 00 28 O

Started in hole at I 2345 hrs
Yool opeaed at T 0458 hrs
Reverse circuiated?Z NO
Contractor & Rig NeI ATCO 376

Lynes%l of 1 on the same tripe.

Qperator: PETRO-CANACA INC.
ROOM 937 MWEST Company Rep WALSH P
150 = 6TK AVE. S.¥. Testers MARSHALL L
CALGARY ALBERTA
T2P3IES REPORTSC(S) TO: STEVE BENKO
Cozpany:

BLOW DESCRIPTION

Closed chamber run by Dyna Well.

-—— e - -

TOTAL LIQUID SECOVERY I 3.66m For 0ST2 1 through
-———————— . 2 Fluic Saaples
Sent to: KEPT ON
LOCATION

I.66m SLIGHTLY OIL FLECKED DRILLING MUD.

GAS MEASUREMENTS

- —— —— T I D S

No Gas Measurements

-

Lf;,:_z.»'sii'-;f_')




DETR0Y .
PCI ET AL HOOSIER RIDGE N-22
739.00m to 757.00m

«TCOL SEGUENCE~

. —— . ——— S ———

SuB

«««RECORDER SUMMARY wwe

LENGTH
{m )
<33

NUMBER
TYPE

301760
DMRA

FLECTRONIC GAaUGE.

PUMP QOUT SUB TEMPEZRATURE aND

CROSS CVER SuUB
SHUT=-IN TOOL

BTMe HOLE SAMPLER
INSIDE RECORDER
HYDRAULIC TOOL
INSIDE RECORDER
HYDRAULIC JARS
SAFETY JOINT

TCP CONV. PACKER
TCP CONV. PACKER
TOP CONV. PACKER
PACKER STICK DOWN
PERFORATED SPACING
PERFORATED SPACING
RECORDER CARRIER
SFACING

CROSS OVER SUB
DRILL COLLAR

CROSS QVER SUB
BULL NGCSE

2.58
1.83
1.38
1.580
1-38
2.2S

«63
2«43
2.28
124
1.04
1.53
1.53
2.06
124
.54

«33

«30

eraweeww TOOL TOTAL 3535
DRILL CCLLARS
I0= 72.0mm2

I0=

17138

DRILL PIPE
554.%1

0D0=11%.3mm:
g0= <

T A —— —

COLLAR-PIPE TOTAL 72589

| STICX UP ABOVE TaABLEL 4.24

TOOL ABCOVE INTERVAL 1735
TOTAL INTERVAL 18.00
BOTTOM CHOKE SIZE: 25.40 mw

LOCATION
RANGE:
DEPTH

NUMBER
TYPE
LOCATION
RANGES
DEPTH

NUMBER
TYPE
LOCATIGON
RANGE:
DEPTH

NUMBER
TYPE
LOCATION
RANGES
DEPTH

NUMEBER
TYPE
LOCATIONZ
RANGE?:
DEPTH

MUD AND

HOLE

DATA

Calipered Hole Size 3@ Test Oepth:
Hole Condition at Test Time :
Hole Congitionea Prior to Test?
Mud Weight 11208.3 kg/m3

Mud Type GEL CHEMICAL
Viscosity 650871

ot 03 42

600D
YES
Main

W
F

Hole Size:l

CUTSIDE
£8900.00kPa
743.00m

005539

X=3

QUTSIDE
10000 .00kPa
743.00m

009772

K=3

INSIDE
13400.00kPa

2 727.00m

009993

K-3

INSIDE
20300.00kPa
73C.00m

013987

K-3

CUTSIDE
20300.00kFa
743.00m

- T, W D D > W SR G G T W T G e W - -

ater Loss =
il ter Cakel

216 .00mm

Temperature 3743.009

PRESSURES.

ABOVE INTERVAL

RECORDERS

ABOVE
RECCRDER.

T.0ce/s

INTERVAL




DST#HC
PCI £T AL HOOSIER RIDGE N-22
T39.30 m to 7S957.0C m

Location: 400/ 65.218 / 127.340C /00 Recorder Number:
Test Type: DUAL CONVENTIONAL BOTTOM HOLE Recorder Desth:l
Formation: KEE SCARP Subses¥Depths

TIME-PRESSURE LISTING

CHART TIME DOELTX P PRESSURE (Tedt)/dt
LABEL COMMENTS MINe kPa kPa ABSCISSA

1 INITIAL HYDROSTATIC 8412
2 START OF 1lst FLOW 0.0 253

l. 253
2e 253

Se 253

Se 293

Se 253

Te " 2S3

8« 293

Se 253

293

1le 293

253

3 END OF 1st FLOW 310

1st SHUTIN PERIOD 3140

379 3.80800
500 2.2727
e72 1.8235
S1l4 1.6087
12197 1.5000
16803 le4118
2035 1.3500
2379 l1.3111
2T7S 12745
3154 12456
3459 1.2222
377S 1.2059
4068 1.1892
2326 1.1750
4533 l.1647
47735 1.1538
4399 11343

« VALUES USED FCR EXTRAPOLATIONS

801750
743.00 =
=-582.57 =




pSTxi1
PCI ET AL HOOSIER RIDGEZ N-22
739.00 = to 7357.00 =

Location: 400/ 6S.210 / 127.340 /3038 Racorder Numper: 0081780
Test Type: DuAL CONVENTIONAL BOTTCOM HOLZ Recorder Depth: 743.00 =
Foraaticn: KEE SCARP Supsea Depnpth: =532.57 =

TIME-PRESSURE LISTING

CHART TIME OFELTA P PRESSURE (Tegtd/dt
LABEL COMMENTS MINe kPa kPa ABSCISSA

103« 489S S2086 141359
108. S850 S3€1 1.1296
114%. 5223 5533 1.1228
120. 5361 S671 l.13187
125- S&564 5774 l.12120
131 S585 3895 11369
137. S671 5531 1.1022
143« 5757 6067 1.8979
148 €809 6119 1.09%6
154. £878 6188 1.09309
160« 5929 5240 1.0875
165. 5981 6291 1.0848
171. 6016 8328 1.0819
177 6050 5360 1.0751

4 END OF 1lst SHUTIN 178. 6067 6378 1.0787

S START OF 2nd FLOW 0.0 328

245
382

362

3862

373

379

373

396

396

298

396

355

414

314

414

431

431

& END OF 2nd FLOW 431

« YVALUES USED FOR EXTRAPOLATIONS




pSTHol
PCTI ET AL HOOSIZR RIDGE N-22
735.00 = to 7S7.00 =

Location: 4007 65.210 7/ 127.340 /08 Recorcer Numper: (01753

Test Type: DUAL CONVENTIONAL 30TTOMN HOLE Recorder Depthi

743900 b |

Formaticn: XEE SCARF , Subsea Depthi =-S82.567

TIME-PRESSURE LISTING

CHART TIME OFLTA P PRESSURE (Twdt)/ct
| LABEL COMMENTS MINe kPa kPa ABSCISSA

2nd SHUTIN PERIOD C.0C 431

S5« 431 33.16687
13. 465 1S5.8462
20 S58¢ 10.6500

517 81481
3% 552 65765
569 57073
6803 5.0208
6338 4.5743
672 31639
707 3.8382
741 35733
753 33537
8435S 3.1685
879 3.C104%
531 2.8322
983 2.7706
10S1 265638
1129 25691
1207 2.4845
1293 2.4088
1396 2.3403
1500 2.28867
1620 22293
1758 2.1768
1896 241287
20S1 2.0843
2224 2.04832
2379 2.008S52
2534 19747
2706 1.9415
2879 1.9104
3051 1.8813
3223 1.3540
3286 1.8283

« VALUES USED FOR E£XTRAPOLATIONS

n




DST#01 De3C
PCTI ET AL HOOSIER RIDSE N=-22
739.03 = to 75703 =

Location: 4287 6§5.213 / 127.330 /08 Recorder Humber: {01760
Test Type: DUAL CONVENTIONAL 30TTON HOLE Recorder Depth: 743.00 m
Formation: XKEEL SCARF Subsea Depth: -382.87T m

TIME-PRESSURE LISTING

CHART TIME DOFLTA P PRISSURE (T+dt)/dt
LABEL COMMENTS MIN. xPa kPa ABSCISSA
7 ©ND OF 2nd SHUTIN 240. 3137 3568 1.8042

14 FIN2L HYDROSTATIC 83as 1

« VALUES USED FOR EXTRAPOLATIONS

1st SHUT-IN :
HORNER EXTRAPOLATION «800 kPa
HORNER SLCPE «-C0080 kPa/cycle

SHUT-IN
HORNER EXTRAPCLATION «00 kPa
HORNER SLCPE -30800 kPa/cycle




B

PC! ET AL HOOSIER RIDGE N-22

100

10
TIME (T+AT)/AT

NELL NRME:
0ST-NO: 001 REC-ND: 001760 SHUT--IN:]
EXTRAPOLATED PRESSURE: % o
SLOPE: s i
oe x o
T
-~
4
+
+ |3
, o
‘ D
+
+ r- =~
+ o
Q
i o
-
I-
<+ -
o
+ ==
™
+ «
ur
— c
-f.
o
(=]
SRS SO N . S S K=
o
o
(=}
- ; <+ -
1
T 1 " Y ©
25 S 2.5



WELL NAME: PC! ET AL HOOSIER RIDGE N-22
NST-NO: 001 REC-NO: 001780 SHUT-IN:2
EXTRAPOLATED PRESSURE:

SLOPE S

10
TIME (T+AT)I/AT




PCI ET AL HOOSIER RIDGE N-22 REC=001760 SHUTIN =
£65.210 7 127.340 BST=001

o
a.
<
oo
-
-4
@
o

100

1000 100000

DELTR MINUTES




P OSITER RIDGE
34 DST =1

GAUGE #1760

LEGEND PRESSURE ——— TEMPERRTURE

Cl
65
EL

3800, 0C

8402. 00

i

e

| —

% oo S0.00  160.00  2¢0.00  320.00  400.00  450.08  S60.00  644.00  720.00  300.08  S$SU.00
RELATIVE TIME (MIN)

4 :24:30 S .44:3C 7 :4 :30 8 :24:30 9 .44:30 11:4 30 12:24:30 13:44:30 15:4 330 16:24:30 17:44:3C 19.4 :3C
DMB TIME




DST#Q1L
PCI E£T AL HOOSIZR RID6E N=-22
739.00m to 737.30:

PRESSURE RECORDEIR NUMBER : dC17sd

DEPTH < 733.09= LOCATION :© QUTSIDE
TYyoE T [OMRE CAPACITY : 68500.08kPa PRESSURE
kPa
ewwwre TEMPERATURE AT RECCORDER DEPTH = 28.7 C
2)Iritial Hydro : 8412
2)1lst Flow StartI 293-
3)1st Flow End T 310.

4)END 1st Shutin: 6378«
S)2nd Flow Start: 3238.
5)2nd Flow End 431le
TIEND 2nd Shutin: 3S¢€8.
14)YFinal Hydroe 8308«

ELECTRONIC GAUGE.
TEMPERATURE AND
PRESSURES.

TEST TIMES(NIN)
1st FLO®W 3 13.
SHYTIN: 178.
2nd FLOW < 17Se.
SHUTINI 24C-.

PRESSURE RECORDER NUMBER I 005532

DEPTH = T743.00= LOCATION QUTSIDE
TYPE < K-3 CAPACITY 140088.00kPa
PRESSURE
kxPa

1)Initial Hydro T 84(0S.

..2)1st Flow Start: 353.
3)1ist Flow End = 336.
4)YEND 1lst Shutin: 6337«
532nd Flow Start: 3S%.
6)2n¢ Flaw End T 382.
TIEND 2nd shutin: 33S89%.
14)Final Hydro. = 82SS.




DSTa01
PCI ZT7 AL HOOSIZR RIDGE N—-22
735.00m te 7S7.00=

8| PRESSURE RECORDER NUMBER 3 385772

_ DEPTH = 727.00m LOCATION : INSIDCS
: TYPE : K-3 CAPACITY = 13402.00kxPa PRESSURE
B kPa
, i 1)Indrial Hydro o
' 'l 2)1st Flow Start: 83.
. 3)lst Flow Znd = 83«
: 3)END 1st Shutin: 5072.
S)2nd Flow Start: 133.
6§)2na Flow End = 1SS.
. ‘ ~ 7)END 2nd Shutin: 3212.
Abov= 10%2ivar ) L . é 13)Final Hydro. 3
i N : R
}
2 o |
N

ABOVE INTERVAL

LD
S

RECORDER.
- f ‘ -
L e o | § TEST TIMESCMIND
_ — ! e ; ist FLOK =  13.
e . 44/ SHUTIN: 178.

2nd FLOW * 17S.
SHUTIN: 240.

| PRESSURS RECORDER NUMBER I 809993

DEPTH : 73C-00m LOCATION T INSIDE
TYPE < X=3 CAPACITY : 208308.00kPa
PRESSURE
kPa
1)Indtial Hycro T 8287.
2)1lst Flow Start: 366
3)Ist Flow End * 293.
Y . - HIEND . Ist Shutinl 61lé&6e.
Al T N N\ 5)2n¢ Flow Start: 291.
TBouE. v N=ResvaL- ’ ; 6)2nd Flow End I &1S5.

7)END 2nd Shutini 3306«
13)Final Hydrc. = 813S.

0. ‘ :
v -
1 g% 1
] ' :
r~*~ :

RWG)

_ . iy - : ABOVE INTEZRVAL
/ ha¥i I RECORCER.

94

Te o




0STR01
DCI ST AL HOOSIER RIDGE N-22
739.30= to 757.00m

PRESSURE RECCRDER NUMBER I 013987

DEPTH 743-00n LQCATION QUTSIDE

TYPE 2 K=3 CarPaCITY 20383.C0kPa PRESSUREZ

IInitial Hyaro =
2)1st Flow Starts
3)1st Flow End 3
4)END 1st Shutin:
S5)2nc¢ Flow Starts
6)2n¢ Flew £nd 3
7)END 2nd Shutin:
14)Final Hydro. =

TEST TIMESIMIN)

1st FLO= = 1%«
SHUTIN: 178.

2nd FLOW =< 179«
SHUTIN: 240.




CORE LABRCRATORIES — CAMNAIl&ss LTIDN.

Feltraleum Reservoair Ensinacerins

CORE ANALYSIS

FETRO-CANADIA IRC.
FCI ET AL HDOSIER RIDGE N-22
HOOSIER RIDGE, NORTHWEST TERRITORY
85 21'546.63° N LAT. 127 34°48.85° W LONG.
§4-02-18




CORE LABRORATORIES —~— CANADASy

CONPANY  PETRO-CANARA INC, FORMATIOR KEYSCARF FAGE 1

WELL PCI ET AL HOOSIER RIDGE N-22 CORING EQUIPNENT  DIANOND FILE 7004-84-201
FIELD HODSIER RIDGEs NORTHWEST TERRITORY CORE DIANETER.{(mm) B8 RATE 83-22~-18
LOCATION &5 21°55,83° N LAT, 127 34°48.853° CORING FLUIDR WATER BASE NUuD ANALYSTS RF

FULL DIAMETER ANALYSIS

l 1 i Fermeabilits to Air { i IResidual Saturataonl

Samele | Tepth s ISamrlel Hillidarcuys 1Porosits! Densitulka/m3l (Frac of Pore VolM
Number | Hetres (w) Rer. IlLendthl Porositel X 1 i 1 VISUAL EXANINATION

sl Max. | aD 90 ded. 1 Bulk | Braini 0il 1 Water!

CORE NO. 1 739.00 m - 748.00 {core received 2 7 Roxes)

739.00-39.13 0.13 2.35 - : 0.014 -

739.13-39.39 W25 .21 1.88 0.9 0.028 2410 2700 0.3558
73%9.39-39.451 0.22 .13 0.63 0.3% N 0.018 2480 2700 0.548
739.61-40.13 0,334 - - - -

740.15-30.30 0.1 -~ Q.14 - . D.004 - 260 0.469
740.30-40.45 0.16 0.57 295 0.00%9 234C 2700 0.381
740.46-40.83 0.37 0.84 0.37 0.023 2330 2700 0.557
740.83-41.18 0,33 1.00 0.91 37 0.025 23510 2700 0.702
741.18-41.54 0.36 3.31 0.74 - 0.031 2470 2700 0.214
741.34-451.36 0.32 X 1.41 0.042 2350 2700 0,442
741.86-42.10 0.22 2.462 0.80 0.018 25006 2700 0.5%2
742.10-42.24 0.14 2.2 - 0.018 - 2700 0,309
742.24-42.690 0.358 10.0 2.85 0.060 2059 2700 0.470
742.580-42.83 0.25 132. 1.38 33.003 0.03G 2370 22%90 0.9575
742.85-43.2¢9 0.34 6.31 3.790 2.777 0.031 2380 2700 0.31°
743.29-43.87 0.58 * 3.75 2.175 0.074 23350 2$90 0,510
743.87-43.5% 0.12 2.865 - - 0.318 0:.014 - 2700 0.006
743.99-44.13 0,14 $.27 3.64 2.3 0.873 0.017 2340 2890 0.339
744.13-44.32 0.19 1.62 1.34 0.308 0.020 2410 2490 0.336
744.32-44,049 0.22 19.5 ?.18 + 290 0,030 2320 24%0 0.580
744.54-44.90 Q.36 L2 2.9 1 1.15¢ 0.045 2340 2490 0.47& ]
744.50-45.01 0,11 0.77 - : 0.085 0.011 - 2700 0,413 ls
745.01-45.06 0.095 - - - - - - - ls

vfrac

stw Trac

stv frec
Youu sty vivac
foss vifrac
foss virac

1
2
3
a
S
N
7
8
9

fToss virasc
virac
aty virac

[ e o T T O A A S A TN L O T A = A

THESE ANALYSES, OPINIONS OR INTERPRETATIONS ARE RASED ON OBSERVATIONS AND MATERIALS SUPPLIED BY THE CLIENT TO WHOM: AND FOR WHOSE EXCLUSIVE AR CONFITENTIAL USE? THIS REFORT IS
MADE. THE INTERPRETATIONS OR OPINIOMS EXPRESSED REPRESENT THE BEST JUDGNENT OF CORE LABORATORIES - CANADA LTD.(ALL ERRORS AND QHISSIONS EXCEFTED): BUT CORE LABORATORIES -
CANAD LTD. AND ITS OFFICERS AND ENPLOYEES. ASSUNE NO RESPONSTRILITY AND MAKE NO WARRANTY OR REPRESENTATIONS: AS TO THE PRODUCTIVITY> PROPER DPERATIONS, OR PROFITABLEWESS OF ARY
OIL» GAS OR OTHER MINERAL WELL OR SAND IN CONNECTION WITH UHICH SUCH REFORT IS USED OR RELIED UPON.

° s




LARORATORIES — CANADA> LTO.

_COMPANY  PETRO-CANADA INC. ' - FORMATIOR KEVSCARP  PaeE 2
CMELL . PCI ET AL HOOSIER RIDGE N-22 - © CORING EQUIPHEMT  DIANOMD FILE  7004-84-201

FULL DIAMETER ANALYSIS

R ‘ ‘ Permeability to Air \ t i IResidual Saturationt
Sample 1°  Derth . 1Saaplel © #illidarcus ' {Porosits! Densitulka/a3l (Frac of Pore Vol ’
. Humber 1. Hetres () Rer. ilLengthi : Porositul X H 1 VISUAL EXANINATION
‘ ' al Hax. 1 =D 90 des. 1 1 Bulk 1 Braint 012

CORE NO. 1 COMTIMNUED

745006"45025 0019 013 : g X : [ P ' RS - *> Vo -— 2.’00,
745.25-43.32 0.07. - 1.11 - : . - 0.115 0.008 - 2700 0.510:0.080
. 745.32-43.75% 0.44 .20 0.91  0.88 - Qe <105 0.048 2420 2700 0.618 0.145
745.75-48.01 0.25 .19 ~0.77 0.586 = = «15 . 095 0.024 2440 2700 0.525 0,103
: 746.01‘40¢17 G.16 .08 1.87 1.34 1. o2 il 0.019 2380 2700 0.509 0.096
| 744,17-46.34  0.37 .14 - 1.S5¢% 1.10 .51 0.5 <105 0.039 2420 2700 0.573 0.076
0 7248.34-46.73 0.1% .14 1.91 0 1L.820 - : + 363 - © 0.020 2430 2710 0.241 0.154"
246.82-47.15 © 0.33 .19 1.87 1.51 ‘ ‘ . 04122 0.040 2370 2700 0.472 0.147
747.15-47.43 - 0.28 .2 o1.81 1.01 - +307; . 0.030 2410 2700.0.475 G.153
747 .43-47.64 0.21 .08 - 1.43° 1.37 . - . <117 0.025 2390 2700 0.4462.0.130
747.63-47.71 0.07. = 1.1Q e - 0. 111 0.008 '~ - 2700 0.480 0.100
- 747. 71 -48.03  0.32 .20 072 0 0.70 ‘ ‘ 087 0.021 2510 24690 0.568 0.124
748 03 48.20 0.17 .10 0.98 Q.93 - : - 0.018: 2420 2710 0.475 0.117

rrv sty vTrac

wefrac |

. _'y, oo e s e B e e W e e e

COR’E NO. 2 748.00 w - 757.00 (core received ) ¢ 7 Roxes)

748.-0—48.38‘ 0.18 .12 1.43 1.13 1.08 . g . 0.021 2390 2700 0.493
748.38-48.78 0.40 .20 1.52 1.15 0.53. . <113 0.04& 2390 2 0.480
©748.78-498.98 0,20 .13 L S 4.94 L O L9922 .122 - 0.024 2370 2 0.526
748.98-3%.15 0.17. .14 .21 . 0.18 0.04: g . 0. - 0.012 2500 2 0.4886
749.15-49.37 0,22 .17 1.41 1.23 0.51 0. ‘ <117 0.025 2380 2 0.413
749.37-4%.78 0.21 .15 1.59 1.33 0.2% 632 <10X  0.042 2420 2 0.438

v-‘;jmmvsas, mumcsoammmmsmmmomumsmmmmsmumnv THE CLIBNT. T0 WK mmmmmmmmma USE; | THIS mw s
NADE. THE TNTERPRETATIONS OR OPINIOHS EXPRESSER REPRESENT THE BEST JUDGHENT OF: CORE. LABGRATORTES - CANADA LTD. (ALL ERRORS AND OMISSIONS. EXCEPTED)S BUT-CORE LABORATORIES. =
CANADA LTE. A TTS FFICERS AND ENPLOYEES, ASSME M0 RESPNSIBILITY: AlD HAKE NO UARRATY. OR REPRESENTATIONS, A4S T0 THE FRORICTIVITY,  FROER. OFERATIONS, OR PRIFTIAR EIESS OF. e

sasmammmmmsm' mnunumwumsammr smmn&xmm. e e o




CORE LABCRhTORIES — CAMADAas LTD.

COMPANY ‘ZPETRn-canana INC. \ | FORMATION KEYSCARP
WELL ‘PLI ET AL HOOSIER RIDGE M-22 CORING EQUIPHENT  DIAMOND 7003-84-201

FULL DNIAMETER ANALYSIS

‘ Perneatuhts to Air : 1Residual Saturauml

Derth : = iSaarlel - Midlidarcuys - N E tPorosityl Densitulka/n31 (Frac of Pore Yol
Hetres {(m) Rer. llendgthl : - S P Porositsl X 1 1 :
al Max. 1 sl 70 deg. 1 © 1 Rulk l Grainl 011 Hzterl

CORE" NO, 2 CONTINUER

749.99-50.25 0.26 .14 ‘
750.23-50.55 0.30 .10 0.33 0.24 0.14 0.099 0.043  0.013 2580 2700 0.328 0.185 1s

. .750.55-50.78  0.23 .12 1. 0.75 0.38 0.26% .0.070 0.01&8 2510 2700 0.443 0.152 1s
- 750.78-51.13 0,35 .23 2.49 2.03 1 0.48 0.871 0.070 0.024 2510 2700 0.3046 0.098 1s
751.13-51.40  0.27 .10 3 0.29 0.08 0.084 0.055 0.015 2550 2700 0.201 0.093 1%
751.40-51.86  0.26 .17 .39 0.38 0.19 0.101  0.052 0.014 25&T 2700 0.000 0.203 1s
751.66-51.81 - 0.15 .08 - e 0.13 0.12 0.042 0.035 0.005 2410 2700 0.441 0.110 1s
.751.81-52.0%  0.28 .13 . 1.54 0.51 '1.394 ©.080 0.022 2490 2690 0.5550.081 1s
. 752.09-52.31  0.22 .19 0.54 0.1% .229¢ 0,005 0.001 2690 2700 0.531 0.034 1s
752.31-52.53  0.22 .17 0.86 0.21 0.488 0.086 0.015 2520 2700 0.520 0.933 1s
752.53-52.80 .~7 .19 0. 0 0.3% - 0.12 . 0.108 .0.047 0.013 2570 2700 0.574 0.05%9 1s
..752,.80-53.05 0.25 .14 +34 0.31 .22 7 0.085° 0.048 0.012 2570 2700 0.576 0.077 1s
| 753.05-53.27 .22 .17 27.9 3.57  0.19 5.138  0.043 0.009 2380 2700 0.402 0.087 1s
- 753.27-53.53 0.26 .10 0. 1 0.37 0.24 0.099 0.058 0.015 W30 2710 0.503F 0.104 1s
753.53-53.87 0.33 .20 .03 L 0.02 0.02 0.010 0,024  0.008 2633 2700 0.332 0.278 1%
'753.87-54,14 0,27 .12 . 0.33 0.0% 0.092° 0.057 0.015 2550 2700 0.478 0.074 1s
>
S
L2

sty

stw

RxA
sty

sty

wty Trac
sty

sty
754.14-54.27 .13 .10 : . . 0.15 0.02 . 0.021 0.041 0.005. 2590 2700 0.358 0.102 1s
» 09 .5 C0.53 0.13 0.093 0.101 0.018 2440 2710 0.483 0.054 1s
.16 ). " 0.53 L 0.26 , 0.129 0.041 0.008 2592 2700 0.270 0.077 1s
0.26 .21 +85" 0.8 "0.39 - 0.169 0.053 0.0134 2550 2700 0.244 0.1350 1s

21..07 . 0.45 | 0.38 - 0.103 0.056 0.012 2520 2700 0.243 0.1535 1«

754.43-54.62
754,42-54.88
754.88-55.09 o
755.09-55.49  0.406 .23  1.38 0.77 0.21 0.552 0.054 0.022 2550 2700 0.295 0.130 1s
755.49-55.80  0.31 .15 . 0.25 0.23 0.220  0.053 0.016 2560 2700 0.382 0.163 1s

B % ¥
754.27-54.43 0,15
0.1
0

sty Tv3c
755.80-546.09 0.29 .18 sty frac

‘ ‘ 1.01. 0.12 1 0.458  0.042° 0.012 2390 2710 0.285 0.131'1s
‘ ~7S’6.09—56.37 0.28 .20 25 0.

1
25 'fo;13 © 0,070 0.040 0.011 25¥0 2710 0.17& 0.091 1s

M b W e e P Solo pde pdo pd pete Jebs JEe b e pde e pts Pl e pde B e pds s
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. COMPANY PETRD-CANADG INC. | RS FORMATIOR KEYSCARP | , | = 4
MELL  PCI ET AL HOOSIER RIDGE ¥-22 ' |CORIHG EQUIPNENT  DIANOND o : 7004-84-201"

FULL DIAMETER ANALYSIS

| o \Resxdual Satuyration
|Forosity! Densituiks/m3t {Frac of Fore Volli
Porasityl X 1 i 1 VISuaL EXMINM’ION
1 Bulk 1 Waterl R

CORE NO. 2 CONTINUED

 756.37-56.77  0.40 .21 1. - 0.79 .432 0. 0.018 2580 0.279 0.178
756775730 0.53 .21 . 6.53 0.52 0.2 . 0.025 2570 00 €.252 0.130

' CORE NO. . 3 850.00 .00  (vore received 9. (7 Boxes)

850,00~ ao,zo , .20 -16 .1 - 0.09 0.10 .028 0. '_ 0.011 2580 2 0.000 ©0.39S
 850.20-50.43 - 0.23 .14 . . 0.07 . 0.02 . 0. 0.01I 2550 2720 trace 0.212
850.43-50.85 .22 .16 0 0.10 0.08 - 0.05 .022 ~ 0.010 230 272 teace 0.284 .
850.65-50.88  0.23 .09 . o 0.13 0.02 - 0.032 ;_0;014 2540 2720 trace €.082
850,88-51.03  0.15 .11 . . 0.13 6.0S 0.021 0.008 25380 2 trace 0.180 -
. 851.03-51.1%  0.16 .09 0. 0.28  0.04 . .065 ©0.010 2330 2 irace ©0.171
. 851.19-51.48 ~ 0.29 .24 .33 0.20 0.1% 0.0 .058 0.017 2540 2720 trace 0.301"
851.48-51.77  0.29 .21 .3 0.37 0 0.27 <113 0.  0.019 2350 2730 trace 0.215 s
. 851.77-51.97 0.20 .16 .2 0.22 0410 . .058 ©0.012 2350 2720 trace 0.185 1
851.97-52.23  0.26 .1R 27 .. 0.20 0.11 .0 0.063 0.016 2350 272 Lrace 0.149 .
§52,23-52.3%  0.16 .12 ) . 0.18 0.04 . .058 0.009 2530 ~trace 0.112
352059"52064 . 0025 <16 IS ‘ 0008 0005 ' VL < S 00009 2610 P trixce 0«28:‘
952.64-52.92  0.28 .14 . 0.04 <0.01 ; 22 0.032 0.009 2810 < 0.000 0.089
852.92-53.0%  0.17 .13 . 0.03 0.02 . (022 0.004 2630 - 26S0 0.000 0.128
'853.09-53.27 0.18 .12 .05 0.043 0.03 . . 0.003 2850 2 0.000 0.218
853.27-53.86  0.39 - - - - - -
853086"54»04 0»13 «14 0.04 . <0‘01 - - 0-001 2700 phg trace 0239
. 854.04-54.27 .23 .10 0.0577  <0.01 .02 . 0.001 2860 ¢0 trace 0.171
: 854.27"55»38 I»s€'1 S - ) - L= L ’ - C— ‘

b ‘.Q, Wt B W Fali I o (RS VRNSI

e

OPINIDNS OR INTERPRETMIORS ARE. BO.SED ON. GBSERVATINS m !QRTERIALS SU’PLIED BY THE: CLIENT 70 QN0 MD FBR &H)SE EXCI.USI\‘E um CORFIDENTIAL USE THIS REPGRT [
HADE “THE INTERPRETATIONS OR ‘OPINIONS EXPRESSER . REFRESENT THE BEST JUDGHENT  OF . CORE. LABORATORIES - CN&DA LTD.(ALL ERRORS AND. DHISSIONS EXCEPTEDY; BUT: CORELABDRATIRIES =
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‘LAﬁQéATGRiES — canNAaDAas LTD.

;‘cohsaﬂf PETRO-CANADA THC. .. FORWATION KEVSCARF . PAGE S
WELL  PCI ET AL HOOSIER RIDGE N-22 =~ © 7 " CORING EQUIPNENT  DIANOND -~ | FILE = 7004-84-201

FULL DIAMETER ANALYSIS

———— o > S o . S D o $ORE T U W Sl 4% T A SRS 08 w4 AT .t - _— — o o

, L Permeability to Air. : ' - ! IResidual Saturationl
n 1Samelel Hillidarcys ' ' ' {Porosityl Densitulks/m3i (Frac of Pore Volll ‘ ‘
Res. ilLendgthl : : Porosityl X ! N I VISUAL EXANINATION
‘ “ab Hax. . 1| aD 90 des. 1 1 Bulk 1 Grainl 0il ' o

CORE NO. L3 CO?!TIRUED

855.88-55. o7 0.19 .11
. 855.07-54.37 0,30 .17 0. 0. . 0.002 2690 2710 0.000
856.37-56.64  0.27 .13 <0.01 | . = 0. 002 2 2710 0.000 0.218"
' 856.44-57.03 . 0,39 .15 = 0.01 - <0. e . .004 2 © 2700 0.000 0.200 1
857.03-57.35  0.32 .15 w15 T L0 = T 0.0 0. 2 2700 0.000 0. 176“
1 857.35-57.85  0.30 .11 ‘ S 0.07 0. : - 0.025 0. 2 12750 0.000 0.175
©  §57.85-57.85 ©0.20 - - e S I et S =eEY s phfeSs oY | ‘ _ |
0 857,83-58.02 0.17 .13 . 2. 3017 0. 28660 2700 0.000 o.1s9A i vfrac
- 858.02-58.34 . 0.32 - o ‘ ‘ : ‘ - N e g - = o _
L 858.34-58,50  0.15 .12 0. - 0. .027 0. 2430 2700 0.000 0,129 i sty vfrac
L 858.50-58.85 - 0.35 .18 o .02 0. 0. 0. - 2400 2700 0.000 .0.237 1s i sty vfrac
. 858,85-58.$8  0:13 .09 _ 0. - 0.03 0.012 0. - 0. 2520 2700 0.000 0.442 ists
. 858.98-59.26 0.28 - : . o . . 10,013 .. 2700 0.000 0.299 1s i ‘ :
859.26-59.48  0.22 .09 , ‘ . .05 .012 2550 2700 0.000 0.238 i sty virac
- §59,48-5%.70 1 0.22 .09 ) 5 ' . 0. 1 0.012 2 2710.0.000 0.182 Js 3 sty vfese
1859,70-50.00 0.30 - , ‘ ' - - - -.  Lost core

GPINIDNS BR IHTERPRETM’IUNS ARE BASEB o BBSEWMIUNS m HATERIN.S SJPPLIEB BY T}E CLIENT 10 m, D FOR NIJSE DZCL!SNE :em mﬂ. USEy THIS REFORT: }S

"‘INTERPRETQTIONS | OPIRIORS EXPRESSED REPRESEHT THE BEST .nmr OF CORE’ LABURAWRIES CANADA LTB.(ALL ERRORS AND URI$INS EXCEPTEF)v RIT CORE LARORATORIES ~ L
CERS' AND EHPLUYEES " ASSUNE. NO RESPONSIBILITY;NIB HAKE: ND UP.RRANTY R REPRES‘ENTATIONS: AS TB THE mwcmm, m O‘I-‘ERRTINS’ (R mma&s DF ORY




CORE LAERGRATORIES — CANADA> LTD.

:J"QELLj  | © PCL ET AL HOOSTER RIDGE N-22 ’ ‘j, ’ | o | FAGE
",{édggﬂf;dn' L k_ KEYSCARF | .

‘}jSEﬁéARf“INTERvAL" 739.00- 860.00 © FILE  7004-84-201
= forét{f' , kux . 121.00 - | | | |

METRES ANALYZED ~ 23.69

. WETRES NOT ANALYZED:  TOTAL  96.31 DENSE  3.31 .30 KRA 0.00 DRILLED 92.70 RURBLE  0.00

FRACTION OF
ANALYZER
CORE -

UEIGHTED
. AVERAGE
POROSITY

I WEIGHTED AV.
1 HORIZONTAL
| PERMEABILITY

PERNEARILITY
HETRES

- WEIGHTEDR .
AVERAGE
TOT. WATER

WEIGHTER
AVERAGE

HETRES .
5 RESID. OIL

. SUMMARY
© ANALYZED COREZ

24,690 3.023 74.645 1

0.218 |
0.237 |
0.166

0,122

T 04133

0,090

~ 0.001
0.199
- 1.599
2,458
23.163
£ 47.028

0.005
0.033
0.262
0.709
2,321
44 .789 N

0.270
3.750
16,100
3.750
9.770
10050

' LESS THAN 0.01 =D
©0.01 0.09 al
0,10 - 0.49 mD
-~ 0.50 0.99 al
1.0 2.99 &b

=
!

.

!

1

!

!

1

1

1

=

1

|

1

t

!

!

!

GREATER THAN 9.9 aD t
1

1
l
{
!
1
1
!
1
1
H
1
1
1
i
]
1
i
1
i
1
{
i

i
i
{
1
!
i
1
L
i
‘-‘
0
i
1
i
l
1
!
1
1
1
{
[

1 1

! 1

1 1
1 ! !
1 ! 1
1 1 1
1 I t
1 | 1
1 t 1
i t b
1 R 1
1 1 1
! i {
1 1 I
1 1 i
Y ! i
1 i i
1 ! i
1 ! 1
1 1 t
! 1 i
i 1 i

INOT ANALYZER BY REQUEST
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. THESE ANALYSES» CPINIONS OR INTERFRETATIONS ARE BASED OR CBSERVATIONS AND MATERIALS SUPPLIED BY THE CLIENT TO WOH; AMD FOR WHOSE EXCLUSIVE A CORFTDENTIAL USE; THIS REPORT IS
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COREZ LABORATORIES - CHNAIIA,_ LTD.
"CDDE KEY — DESCRIPTIDNS

remaved fov sveciél core anslusic
Sandy

_Scanning electxon uxcrafco“e B“dlBaJS
Shale

Silistone

Silty

‘Sandstone | ‘ .
Slightlya Shalu(l2 OZ)'
Stulolite (ic).

Sulshur D o
wet/drs sieve analusic
Te3ce IR
Thin aectlon
1UﬂL0ﬁ5011ddted

‘vcrtxcal fv¢ctur

Very fine ‘ :
‘Yertical overburdcn sam»]e
Varvy shaluy (34022

Vudgdgu  (ulard

broken core
Perueah:l:tu > ]0?40 mn

Anhsdrite . . nal
Apvears Ssimilisr to 1
Break 3 lam
Roulder o 0 lmw
Coarse RS 1ls
Caleite {aresous) RIS 8
Carbonaceous . .. m
Cobble ‘ai Nud invaded
Cation exchande ca93c1ts\ mic Micaceous
Condlowerate S : mshy or-shu = Moderatels shaly (”O 602)
Chert ‘ P Medium vud
Coal/Coal Inclusion NA: Not analused Lu reauest
Dolomite ST TN No Perneahxlzts measuyrenent
Fine ... ool folitic =
Ironstone - 0B ‘Overburden .
Fossil (iferous) . SE Freserved for future studies.
Fracture. SREEE Coebl o Febble
" Frizable - A FOA ‘portion remuvwd for oil anal
Glauconite (i) e Pinroint Vus - o ‘
Granule Ciel - FSA Particle size 80618>15 IR R -
‘Gyrsum o e Purite Ciey T jﬂ,lgt*,"_,
Horizontal fracture_ U purbit fPstobituuen f T =
i o CLEANING . ,'1 S e T A T RS ; o ANALYSIS v : :
";fSolvent e ‘ CTOLUENE .. . S T P Fore volume agasured by BoslQ s Law in 3 Hassler, holder using He CEE
 Extraction Eeuxpment VAFOR: PHASE EXTRACTOR . - Brain vol msvrd by Bosle’s Law in 3 uod;fled U.S+R.H« porosimeter u :nﬁjHé,“}
. Extraction Time & DAYS : X Grain volume u23sured by “Boule’s Law in 3 malrix cue using He sy
" Drying Eeuirment GRAVITY QVEN SR o © 1 'Bulk volume: messured by calirering '
- Drying Time ' 48 HOURS =~ IR S Bulk Volume by Archimedes Princirle -
- -Drying Temperature ‘132 DEGREES € - = o e X Porosity determined bu sumastion of fluids (rgtuvn) , g
‘ ’ " ‘ _ Fluid sasturations bs retort on end 91e‘es of full d1o«eter seuples
Fluid saturation bw retort . : :
Water ssturations bu Dean-Stark
- Bil saturztions bs weisht difference in De»n~$x31kf
Perweabilitios aeasured on 20wa cubes j :
X Fermeabilites measured on 2o ww dxanctcr drn]];u 91uss
X Cove ‘Gawma Composite -
Corc Gamma Spectral

Halite (Salt)‘
Interdranular
Laminae (Lanlnated)
Limy. :
Limestone

Lardge vusg

Moedium |

anhy
-AST
bk
bldr
e
“eale
card -
cbl
- CEC
ol
..eht.
coal
. -dol
t .
fest
Toss
S frac
frio
slsuc:
‘darnl-
SUF
U«_’h frac

H TR TR TR 1 N L |

Jtn'wilu RN TN T VI T I I uiln ¢

=
=

nUrn Wow oW W

 RENARKS:




PERMEABILITY: MILLIDARCIES

= {‘PERMEABlUTY vs. POROSITY“;{%

- PETRO-CANADA INC.
- PCIET AL HOOSTRR amse »—zz

739.99- 858.78 FILE7884—84—291 -.;;fif
Kncxv:ﬂoilm?crcslty .
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R R R el FIL E3C 7004—84— 201 .

PEIRO—cauanA e ;uEL1 o PCI Er.nL aoosxsa RIDGE,N-ﬂﬂv;fQQ“
JPRUVINCE' Nonrauss. TERRITORY ;h e

EL] 'DOSIER RIDGE
‘_ORﬂAfidnz REYSCARP
AIRHFERHEABILITY : M = MAXIHUN = ‘“‘uucoanscrsn FOR SLIPPQGE i,
PORDSITY' : e ¢ . ‘ ‘v_‘ HELIUH ) sy

~fPOROSITY 9 ERﬂE&RILITY AUERGGES

UTAUERGGE ARITHﬁETIC HARHONIC GEOHETRIC

E URTI IR OF RED CED'-IRE 'RELAT
i SIO?E)(POROSITY)'

-

R WSOHS AND, FOR: WHOSE EXCLUSIVE FIDENTIAL USEs
mw;mmm;mm 3 BUT, CORE. LARORATORIES
T » PROPER OF: FROFTTAR ENESS




| CORE LABORATORIES — CANADA, LTD.

L PETRO-CANADA. INC.-

FILE NO.

DATE
ELEV.

Pezroleum Reservozr .Engmeermg

7004-84-201

' NORTHWEST TERRTTORY DRLG. ELD. ___ WATER BASE MID

% 65°21'56.63" N LAT. 127°34'48.65" W IONG.

[ GRAIN DENSITY HISTOGRAM

© FMEQUENCY: PERCENT -

CUMULATIVE FREQUENCY: PERCENT

'zssa' | 2778 2818
| DEPTHNERVAL 73998—85978

GRAIN DENSITY: Kg/m®

LEGEND

- ARITHMETIC MEAN GRAIN DENSITY- ~-
MEDIAN VALUE
CUMULAT!VE FREQUENCY




> ...m.“,‘, - %“ﬂ. .».r.‘,‘

8 g B R 8 8 9 8B & o
‘ -

WI0L 0 1NIYIL1S0T ALYIVD

¢

46

A2 4

16 .18 20 22 24 26 28 30 32 34..36..38 .40

O IR Iy
r— S — vansy L] oy

b

-

8 8 R 8. 83

100
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Euoztﬁozuzcuf
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POROSITY:FRACTION -

: : IOL 10 IH19UI41S01 A1N2YdY)
& 8 R 88 & 9 8
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N
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08 6 32 6 12525 5 10 20 40 80
‘ PERMEABILITY:MILLIDARGES

S0

g 8 & 2 °

o

005

'PERMEABILITY AND POROSITY HISTOGRAMS

LEGEND

scssessesswe
essesencowse
—————— c—

"GEOMETRIC MEAN PERMEASILITY
MEDIAN VALUE
CUMULATIVE FREQUENCY

'738.08- 858.78 FILE 7004-84-281

Kmax and Hallum Porosity

NORTHWEST TERRITORY

CUMULATIVE CAPAQITY LOST

5 TP COME LASCHATORES. i « AL, TGS AETERD + OB PITTIX




' STATISTICAL DATA FOR POROSITY AND PERMEARILITY HISTOGRAM PAGE 1
TR S - i S . FILE 7003-84-201 LS

'CONPANY: PETRO-CANADA INC. - e . MWELL : PCI ET AL HNOSIER RIUGE N-22
FIELD : HOOSIER RIDGE S PROVINCE: NORTHWEST TERRITORY

»

‘AIR PERMEARILITY : WDk, ¢ Hhk(INUH Y  RANGE "USED 0,000 TO 200.
FPOROSITY T FRACTION ( ) HELIUH " ) *RANGE USFD @ 0.000 TO .44

(PERMNEABILITY UNCORRECTED FOR SLIFPAGE)

REFTH LINITS 739.00 = 839.70  INTERVAL LERGTH

'METRES. ANALYZED IN ZONE - 3 23.89 LITHOLOGY EXCLURED

RATA SUHMARY

POROSITY  PERNEABILITY AVERAGES
AVERAGE ARITHMETIC HARMORIC GEOMETRIC

‘THESEMN.YSES’ OPIHI(NSORINTERPRETQTIONSAREBASEDONMUBNSMDMTERI&SSIHLIEBB’YTPECLIENTTDM: mmmmmmmcommm&tm WISREPCGTIS
MAREC: “~HE - INTERPRETATIONS OR OPINIONS EXPRESSED REFRESENT THE BEST JUDGMENT OF CORE LABORATORIES - CANADA LTD.(ALL mmmmmmm»mmmmm
cmnmm.mmxrsmcmswmm,Mmmmunmmmmnmmmmm,asmmmmmmmmnms, (RPWIT&REKSSOFM\'

0Ly . saso&mmmummsmmmmmmmuummmrIs,mmmmm




 STATISTICAL DATA FOR FOROSITY ANn'PERﬁEABiLITY’HISTOGRAH PAGE 2
‘ ‘ , e - o B ‘ FILE 7004-83-201 LS

CONPANY: PETRO-CANADA INC. | ‘ | WELL 2 FCI ET,ﬁL HOOSIER RIBGE N-22
FIELD "I HOOSIER RIDGE ‘ FROVINCE: NORTHNEST TERRITORY

GROUFING RY POROSITY RANGES

: POROSITY HETRES‘IN' AVERAGE - AVERAGE FERMN. ' FREQUERCY CUKULATIVE
FOROSITY {GEON.) (ARITH) (FERCENT)Y - FREQUENCY (Z)

-00040
“0 0060
-0.080 .
-0.100:
-00140
-0.160"
~0.180.

0.030
0.050
0.068
0.08S
-0.109
00126,",
0.141
L 0.187 ¢

gy *. v 4 e ¢ &
™ T YN
T O 0L NO O
¢. 0 ¢ ¢ 9 ¢ 4

’

UMb b N

2
2
7
3
1
3
2
0
0

¢

A OUH OO

I R 1

© TOTAL NUMBER OF METRES =  24.49

im&mmmwmmammmﬁmmummnmmmmmmmmmmswmmmmnmmmwmmmmmmumwmmmmmm&wsmnmmm :
mmnimmﬁmwsmwmmnmmnmmmmmmmmmmmwmﬁmmmms mmunnummummmmsmmahmummmmms-]m‘

CANRDALTB.MDITSDFFIEERSMDEHPLHYEES MNWHILWWMMBMORWAHN& Asmnimm:nwmmmnws, (RPRBFIT&I!.ENESSK-‘W
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STATISTICAL DATA FOR FOROSITY AND FERMEAEILITY HISTOGRAM PAGE 3
! ' ~ ‘ FILE 7004-82-201 LS

‘CGHPAH7:‘PETRO—CANADQ.IHC. » : ‘ : WELL T PCI ET AL HOQSIER RIUGE N-22
FIELD : HOOSIER RIDGE PROVINCE? hORTHquT TERELTORY
GROUPING BY FPERNEARILITY RANGES

PERMEARILITY METRES IN © - AVERAGE PERH. AVERAGE ' FREQUENCY CUKULATIVE
‘ - (GEGHM.) (ARITH)  FOROSITY <{(PERCENT) FREQUENCY ()

0.00S5 0.009%
0.010 0.010 0.008
0.030 0.030 0.018
0.033 0.035 0.035
S 0.106 0.109 0.036.
C0.242 0.247 0.052
9.421 0.431 0.0S54&
0.8646 - 0.882 0.070
3.6 3.7 0.1013
5.3 4.3 0.119
130 e 14 6 0¢156

*
4

L T Y L I T U I I I R
O QULIDLOOND LMW

0.020
0.039
0.07R
0.312
0.625
250
2.500
5.000
10. .
2040 =
“"00
160.

L2 Y T )

»

e ¢ ¢ ¢ & 0

COOONNBLIHUHLOOO
_OMINOR Y BN UIIE

*

3
P
&
3
0
¢

.S
2
3‘
3 .
&
&
2.
2

TOTAL MUMBER OF METRES =  24.49

;ijszmvszs, o?mmnsmlmmmmusmmmmnmmmmmsmmnmmmms,mmmmmmmm&mmsmxs

“ . NADE. THE INVERPRETATIONS OR.OPINIONS EXPRESSED REPRESENT. THE BEST JUDGMENT OF CORE LABORATORIES ~ CANADA LTD.(ALL ERRORS AND OMISSIONS EXCEPTED)S BUT CORE LABORATORIES - -
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 STATISTICAL DATA FOR FOROSITY AND FERMEARILITY HISTOGRAM PAGE 4
| o | , SR s S . FILE 7003-84-201 LS

- CONPANY: PETRO-CANADA INC. S o : . MELL : PCI ET AL HOOSIER RIDGE N-22
FIELD : HOOSIER RIDGE | Lo  PROVIRCE: NORTHWEST TERRITORY

POROSTTY-NETRES OF STORAGE CAFPACITY LOST FOR SELECTER POROSITY CUT OFF

FOROSITY METRES CAFACITY KETRES CAPACITY ARITH
CUT OFF 1LOST  LOST (%) REHAINING REMAINING (X) MEAN  NEDRIAN

0.020 2.5
0.040 A8
0.040 12.0
0.080 ~ 1S5.8
0,100 18.9
0.120 21.4
0.140 24.2
0.160 24.3
0.180 24.7

2
bl
2
2
2
ed
1

4
2
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REMARKS

2

The sample consisted
-of.colorless water. .




