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CANADA
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A e Roerd PHONE: (204) 945-6577
e FAX:  (204)945-0586

Cateefiono Aol 'n
August 4, 2000

Jed Sanderson
Tundra O1l and Gas Ltd.
P.O. Box 1960
Virden MB ROM 2CO

Dear Mr. Sanderson:

Re:  Souris Hartney Unit No. 1 6-16-6-22 (WPM)
Amended Approval to Convert to Water Injection

In accordance with Clause 1.0 of Waterflood Order No. 9, approval is granted to inject water into
the 6-16-6-22 (WPM) well in Souris Hartney Unit No. 1 for a period of six months, August 1,
2000 to January 31, 2001. The temporary approval is granted to allow Tundra the opportunity to
evaluate initial waterflood response at producers offsetting the 6-16 well. This approval may be
extended for one additional six-month period, if it is determined that the condition of the casing
has not significantly deteriorated. Attached is revised Schedule A to Waterflood Order No. 9
tisting the approved water injection wells.

As outlined in your letter dated July 20, 2000 and discussed with the Branch the following
conditions will apply to temporary water injection at the 6-16-6-22 well:

1. Tundra is to install a high-pressure switch on the annulus that will shut-off injection if the
annulus pressure exceeds 1000 kPa.

2. If pressure is observed on the annulus, injection is to be suspended until the well is repaired.

3. The annulus is to be pressure tested prior to commencing injection and every 3 months
thereafter. A copy of the pressure test charts are to be submitted to the Waskada District
Office.

4. Tundra is to apply beforz January 31, 2001 for approval to extend injection.

When injection commences at 6-16, the Branch will recalculate the Third Tier EOR Factor
(TTEF) for the unit and advise Tundra accordingly.




[f you have any questions in respect of this approval please contact John Fox, Chief Petroleum
Engineer at (204) 945-6574.

Yours truly,

L. R. Dubreuil
Director

cc:  Waskada District Office
Virden District Office
G. Czyzewski, Tundra Oil and Gas Ltd.




Schedule A (Revised — August 4, 2000)
Waterflood Order No. 9
Souris Hartney Unit No. 1

Water Injection Wells

Souris Hartney Unit No.1 WIW 2-17-6-22 (WPM)
Souris Hartney Unit No.1 WIW 6-17-6-22 (WPM)
Sourts Hartney Unit No.1 WIW 10-17-6-22 (WPM)
Souris Hartney Unit No.1 WIW 6-16-6-22 (WPM)*

*temporary approval expires January 31, 2001

o'L RuUty- o© . U \ i

Date (;,‘ |Director of Petroleum
.
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FIELL OFFICE: 285 Third Avanue (PO. Box 1960}, Virden, Manitoba ROM 2C0 TEL: (204) 748-3085 FAX: (204) 748-1007

Manitoba Conservation
Patraleum & Energy
1355 Ellice Ave.
Winnipeg, MB R3G 3P2

July 5, 2000
Attention; John Fox, Chief Petroleum Engineer

Dear Mr. Fox:

RE: Appilcation for Approval of Well Operations- Section (47)
Appiication for Injection Well Conversion- Section (71)
Tuadra Sourls Hartney 1682 W1

in accordance with Manitoba Ol and Gas Act and Reguiations, submitted for your approval are the above-named
applications and supportad documents.

In support for application to corwvert the abava meniionad wall for injection plesss reference the appiication made by
Tundra Oil and Gas Lid. for the 6-17-6-22 W1 wall in Fall of 1989, A full application was presantad at that ime with all
required components. Addtional information will be providad with this application which pertains to the 6-16-6-22 well.

The following information |s submitted:
a) Map of project amea is enclosad,
b) Surfece owners.
SW-16-8-22 Neil Hurtt, General Deliver, Hartnay, Manitoba ROM 0X0
SE-16-6-22 Mark Hunt, General Delivery, Harihey, Manitcba ROM 0X0
Mineral Owners:
Gibson Oil Lid. PO Bax 245, Harinsy, Manitoba, ROM 0X0
Unit Operators;
Tundra Oil and Gas Lid. 1111-1 Lombard Ave., Winnipeg, Manitoba, R3B 0X4
¢) Sesincluded ciagram.
d) Please reference the 6-17-6-22 application.
8) Copies of tha letters to the surface owners along with proof of service ame included. In addtion, e signed consant
form is included from the mineral cwners, Gibeon Oil Ltd.
f) Please reforence the 6-17-6-22 application.
g) Please refarence the 6-17-8-22 application,
h) Sections (1) though {v) pleass referenca the 6-17-6-22 application.
(vi) Forecgsts: In the application for 6-17-6-22, prepared by George Czyzewski, two other wells were
included az poaalble locations for Injactors. However, all vertical walls In the arsa were included in the sudy.
Tha Initia} two wells were 2-17-8-22 and 10-17.8-22. With the cumant oll price 2-17-8-22 is now an aconamic
oil producer and would have only partially support 1C-17-6-22 if converted to injection. The 10-17-6-22 well
might hava prematurely waterad out 15-17-6-22 or 3-17-6-22 horizontal wells. Tundra is cumently using 4-18-
§-22 as an injecior for 1C-17-8-22 but to data we hava detalled no behefit. The water is moving out of zone,
The 6-16-5-22 well was chosen to maximize support 1o 1C-17-8-22 hortzontal well.
(vil) And (vifl) refarencas 5-17-6-22 application,
{ix) Predictions on recovery: With 6-18-8-22 converted to an injection well it s anticipated that 1C-17-6-22 wil
prockice an incremenntal 3% of oil in place.
{x} Please mfarenca the 6-17-8-22 appiication.
{xi) The 8-1746-22 injection well was only put on production in November of 1988. To date there have been

no pressute survays perforined on this well.

07/05/00 WED 09:10 [TX/RX NO 5271]




JUL-@5-2008 @9:19 TUNDRA OIL AND GRS 12047481687  P.83-09

i) Convert 8-16-8-22 as soon as application is granted.
)) Other

if there are any questions or further information required regarding this application, please contact the undersigned at
204-748-3095.

Yours truly,

Jannifer Abdl, EIT
Production Engineer-in-Tralning

16 6 A

et HoRden (Bo‘%ﬂ STRA
Trust (]
Con- Peran 0%
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TUNDRA SOURTS—HARTNEY 6-16-6-22 W1

EXISTING KB 451.31 m PROPOSED

CL 447.75 = F]

SURFACE CASING

177.2 on @ 102.72 mKB

PERFS €51.05-653.18 nKB ]

PRODUCTION CASING
114. 32 mm @ €72.69 mKB

Bridge pluy ll§.3 mm APl packer R €34 mKB

ar €35 nKB

C)

07/05/00 WED 08:10 [TX/RX NO 5271]
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1111 One Lombard Place, Winnipeg, Manhoba R3B 0X4 TEL (204) 934-5850 FAX: (204) 934-5820

12047481007 P.B7/09

REGISTERED MAIL
. Wp'ﬂﬂﬂ 5
jbson Oil Lid.

(B;.” 225 il L o—g—ﬂwﬁeﬁ

Hertney, MB 6L viesEY -

ROM OX0

Amntion; Beth Gibson ‘S;Ml"“‘*
O W14

Dear Bath: o ' -

RE: MINERAL OWNER CONSENT

Souris Hartney Unit No, 1
Application 1o Manitobra Conservation Petroleum and Energy Branch
Conversion to a Water Injection Well: TWP & RGE 22 W1 SBWEEC 16

in accordance with The Oil and Gas At, Section 71 of the Drilling and Production Regulatians, Tundra Oit and Gas
Lid,, #s oparater of the Souris Hartney Unit No. 1 requests your consent for the conversion of the welt known 88
Tundra Saiiric Harinay Unit No. 1 6-165-22W1 wall o § Witer injection wall. This well was chasen for pressure
support In order to increase production to the unit.

As we would like to proceed at the earfiest possible date, could you please respond to this request by July 10, 2000.
Please acknowledge receipt of this lettsr and advies us of your consent lo the application by signing the
Acknowledgment and Cansent below. A selfl-addressed stamped envelope is enclosed, of you may fax it b me mt
(204) 834-5820. If you sheuld have inquiries, plaase call me &t (204) 934-5856.

Sincerely,
Yundra O}l and Gas Ltd.

Brad Thiessen
Land Manager

ACKNOWLEDGEMENT AND CONSENT

I hereby consent to the application for converting the 6-16-6-32 well to 8 water injector,
1

! Ly -1 0 L.
SIGNATURE -0/ t#7Lir @/ofoon  DATE l}@m g3~ 2o

ey Sygrod Canmal Lt

FIELD OFFICES:  (Manitobs & Saskxtchewan) P.O, Bex 1960, Virden, MB ROM 2C0 TEL {204) 748-3085 FAX: (204) ‘748-1007
{Albario) 301, 12120 - 106 Averue, Edmonton, AB TSN 0Z2 TEL: (780) 433-2371 FAX; (7BC) 451=0300

c)

*x TOTAL PRGE.E1 #k
07/05/00 WED 09:10 [TX/RX NO 5271]



JUL-@5-2000 @9:28 TUNDRA OIL AND GAS 1284748108687  P.@B-@9

O M |

1111 One Lombard Place, Winnipeg, Manitoba R38 0X4  TEL: (204) 934-5850 FAX: (206) 934-5820

R Registered  Recomvnandé
Al Domastic Régime intéricar

June 27, 2000 To Dastinataire

1 A
POUR ConmRMER |5
LA LIVRAISOn

Mark Hunt it
General Daivery s . ket Vo f £
Hartney, Manitoba — - —— f £
ROM 6%0 {tam Mo, N ds lovica E
| : CUSYOMER REGETPY REGU DY CLIENT 78 123 200 345 s
Dwar Mr. Hunt L
RE: NOTICE TO SURFACE OWNER
Sourls Hartney Unit No. 1
Application to Manitoba Conservation Patroleum Branch
Conversion to a Water Injection Well: TWP 5 RGE 22 Wt: LSD b (SE) SEC 16
In accondance with The Ol and Gas Act, Sacion 71 of the Driling and Production Regulations, Tundra OFf and Gas
Lid. a5 operator of Scutis Hartnay Unit No. 1, Is praviding nolice aur application o convert the well known as Tundra
Souris Hartney Unit No. 1 6-16-6-22W1 fo 2 Water Injaction well,
Should you have any concerns, plasse contact Mr. John Fox, Chisf Pafroleum Engineer, Manitobs Conservalion at
(204) 945-8574.
Sincerely,
TUNDRA OIL AND GAS LTD.
/QM.&CM
Brad Thieasen
Land Manager
sb
At M S
FIELD OFFICES:  (Manilobs & Saskalchewan) PO, Box 1660, Vieden, MB ROM 2C0 TEL: (204) 748-3095 FAX: (204) 748-1007
fAiverra) 307, 12120 - 108 Averwe, Edmonton, AB TSN 022 TEL: {780) 453-2311 PAX: (790) 451-0900
e)

07/05/00 WED 09:10 [TX/RX NO 5271]
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1111 One Lambard Place, Winnipeg, Manitobe M3B 0X4 TEL: (204) 934-5850 FAX: (204) 9384-5820

REGISTERED MAL
Junme 27, 2000 N Registered  Recommandé |
}\_ Domesiic Rigize intériewr =~

Te ’ Dasttentalrs '
Nell Hunt &/ o
General Defivery — - :
HarMm;ybeanihbu A VEAL - g
RO W [ vl :

Mﬁ/ }2 E MoK D |v dicte j
Dear Mr. Hunt : N 7 .g.t"

. . , , z
78 123 208 / P

CLUSTOMEN RECZIPT BEGL bY clign?

RE:  NOTICE YO SURFACEOWNER - - - _ \!’\ .
Sourls Hartney Unk No. 4 o :

Appiication to Manitoba Consarvation Petroleum and Energy Branch
cnmglslunln 2 Water Injection; Wall: TWP 8 RGE 22 LSD § {SW) SEC 1&:

In accordance with The O and Gas Act Section 71 of the Driling and Production Reguiations, Yundra Oil and Gas
Lid. a3 aperator of Souris Hartney Unit No, 1, Is previding notice our sppiicaticn to convert the well known ss Tundra
Sauris Hariney Unit No. 1 8-16-6-22W1 o 3 Wae! Injection well.

Should you have eny eoncems, please asntact Mr. John Fax, Chief Petroleum En inesr, Manitoba tion at
o y - | itoba Consarvatian a

Sincarely,
TUNDRA OIL AND GAS LTD,

Land Manager

sb

Thotom Mafiiivech o Upinkia

FIELD OFFICES: (Maniloba & Saskaichewan) PO, Bax 1880, Viripn,

MB ROM 2C0 TEL: [204) 748-3055 FAX: 748-1007
(Aiberta) 301, 12120 - 108 Avenue, Edmenton, AR TN bZ2 v

TEL; (790) 483-2011 PAX: (780) 451-0800

TOTAL P.B9
07/05/00 WED 09:10 [TX/RX NO 52711



@ Tmrgaasltd.

1111 One Lombard Place, Winnipeq, Manitoba R38 0X4  TEL: (204) 934-585C  FAX: (204) 934-5820

October 28, 1999

Manitoba Energy and Mines ‘ Ty
Petroleum Branch ; j
360 - 1395 Ellice Avenue E G D |
Winnipeg, MB R3G 0G3 | ‘ o ;J

i
Attention: Mr. J. Fox, P.Eng. e . |

Chief Petroleum Engineer

Dear John,

RE: Souris Hartney Unit No.1
Pressure Maintenance Application

The following information is included in response to your fax dated October 27, 1999
pertaining to the referenced matter.

1) Proposed maximum wellhead injection pressure.

Tundra will operate the three proposed water injection wells at a maximum wellhead
injection pressure of 1000 psig (6,895 kPag), in order to stay below the fracture
gradient at the desired depth of injection.

2) Injection targets for the three initial patterns and source of make-up water.

Tundra will commence water injection at a rate of 50 m3/dayfinjector. Make-up
injection water will be sourced (if required) either from the Lower Virden or the
Whitewater formations to ensure compatibility with Upper Virden formations fluids.
The potential water source well will be 12-16-6-22 WPM.

3) Plans for 4-16-6-22 WPM Salt Water Disposal Well

After the three water injection wells are installed, the 4-16-6-22 WPM SWD weil will
be abandoned.

FIELD OFFICES: (Manitoba & Saskatchewan) PO. Box 1980, Virden, MB ROM 2C0 TEL: (204) 748-3095 FAX: (204) 748-1007
(Albertay 301, 12120 - 106 Avenue, Edmonton, AB T5N 022 TEL: (780) 453-2311 FAX: (780) 451-0900



TRAdra

ollandgasitd.

Page 2

4) Additional Information
A copy of the Souris Hartney Special Core Study is attached.

Copies of the most recent pressure buildup tests completed in the field at wells 6-17,
10-17, and 16-17-6-22 WPM are also attached.

The reservoir simulation study used to evaluate the proposed waterflood is a

document in excess of 500 pages and we consider it to be proprietary. You are
welcome to view the document in our offices or can borrow the study at any time.

Should you have any further questions, please contact me at 934-5853.

Yours truly,

TUNDRA OIL AND GAS LTD.

29

George Czyzewski, P.Eng.
General Manager



Tp = { (10,553)

/0.3} * 24 = 844,240 hrs

SOURIS HARTNEY FIELD

WELL 16-17-6-22

PRESSURE BUILDUP DATA

HORNER PLOT
DATE TIME DELTA TIME {DELTAT + Tp} { JOINTS TO FLUID FLUID CASING ADJ. CASING TOTAL TOTAL
TIME DELTA T FLUID LEVEL PRESSURE PRESSURE PRESSURE PRESSURE PRESSURE

{hours) {hours) {days) {m} {kPa) (kPa) (kPa) {kPa) {psig)

Oct. 21/97 8:30 AM 0 0.0 - 85.5 622 274 90 94 368 53

9:30 AM 1 0.0 844,241 64.5 813 388 90 94 462 87

10:30 AM 2 0.1 422,121 64 808 415 90 94 509 74

11:30 AM 3 0.1 281,414 63 599 509 90 94 603 87

1:30 PM 5 0.2 168,849 82 589 603 95 99 702 102

3:30 PM 7 0.3 120,807 61 580 697 86 99 798 115

5:30 PM 9 0.4 93,805 80 570 791 895 99 830 129

7:30 PM 11 0.5 76,750 59 561 885 100 104 989 143

Oct. 22/97 10:00 AM 26.5 1.1 33,108 48.5 442 2059 105 108 2167 314
12:00 PM 27.8 1.1 30,701 44 418 2294 105 108 2402 348

2:00 PM 29.5 1.2 28,619 41.75 397 2505 110 113 2818 380

4:00 PM 31.5 1.3 26,802 39 37 2783 125 128 2891 419

Oct. 23/97 10:00 AM 49.5 2.1 17,058 24 228 4172 260 264 4436 643
12:00 PM 51.5 2.1 16,394 22.25 211 4336 262 266 4602 867

Oct. 24/97 10:00 AM 73.6 a 11,487 19 181 4841 348 352 4994 724
Oct. 27/97 10:00 AM 145.5 6.1 5,803 16.5 147 4970 370 374 5344 775
Cet. 30/97 3:00 PM 222.5 9.3 3,795 14,6 138 5064 340 343 65407 784
Nov. 3/97 11:00 AM 314.5 13.1 2,685 13.5 128 5158 320 323 5481 795
Nov. 10/97 11:00 AM 482.5 20.1 1,751 12.75 121 5228 250 252 5481 795
Nov. 17/97 2:00 PM 6853.5 27.2 1,293 12.25 116 5275 220 222 5497 797
Dec.1/97 12:00 PM 989.5 41.2 854 11.75 112 5322 150 151 5474 794




DELTA PRESSURE (kPag)

LGLG1617.XLC

LOG - LOG PLOT PRESSURE BUILDUP WELL 16-17-6-22

Shut-in time = 41 days
100000 =
10000 +
i mp [ ] | R L | | | ]
e
1000
a
" [ ]
»

100 =

10 ¢
1

1.00 10.00 100.00 1000.00 10000.00

DELTA TIME (hours)

100000.00




Pws {(kPag)

8000

7000

6000

5000

4000

3000

2000

1000

CHP1617.XLC

HORNER PLOT PRESSURE BUILDUP TEST WELL 16-17-6-22
Shut-in time = 41 days
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Tp = { (25,976) /0.4} * 24 = 1,668,680 hrs SOURIS HARTNEY FIELD

[ _

WELL 10-17-8-22

| |

PRESSURE BUILDUP DATA
HORNER PLOT
DATE TIME DELTA TIME {(DELTAT + Tp) | JOINTS TO FLUID FLUID CASING ADJ. CASING TOTAL TOTAL
TIME DELTA T FLUID LEVEL PRESSURE PRESSURE PRESSURE PRESSURE PRESSURE
{hours} (hours) (days) {m) {kPa) (kPa) (kPa) (kPa) {psig)

Oct. 21/97 8:45 AM 4] 0.0 - 89 658 15 200 209 224 32
9:45 AM 1 0.0 1,568,661 68.5 6851 62 210 220 281 41
10:45 AM 2 0.1 779,281 67.26 639 179 210 219 398 58
11:45 AM 3 0.1 519,521 86.5 632 249 210 219 468 68
1:45 PM 5 0.2 311,713 65 818 390 210 219 809 88
3:45 PM 7 0.3 222,652 63.5 803 531 215 224 7565 109
5:45 PM 9 0.4 173,174 61,75 587 695 225 234 929 135
7:45 PM 11 0.5 141,688 81 580 766 235 244 1,010 146
Oct. 22/97 10:15 AM 25.5 1.1 81,121 51 485 1,703 295 3056 2,008 291
12:15 PM 27.5 1.1 56,676 49.7% 473 1,820 295 306 2,126 308
2:15 PM 29.5 1.2 52,834 49.6 470 1,844 300 310 2,163 312
4:15 PM 31.b 1.3 49,479 49 468 1,890 310 320 2,210 321
Oct. 23/97 10:15 AM 49.5 2.1 31,487 41.6 394 2,594 380 390 2,984 433
12:16 PM 51.5 2.1 30,264 37.6 366 2,969 410 420 3,389 492
Oct. 27/97 10:15 AM 145.5 8.1 10,713 33.6 318 3,344 485 475 3,819 554
Qct, 30/97 3:15 PM 222.5 9.3 7,008 32 304 3,485 500 510 3,995 579
Nov. 3/97 11:16 AM 314.5 13.1 4,957 30.75 292 3,802 520 530 4,132 589
Nov. 10/97 11:16 AM 482.5 20.1 3,231 29 276 3,768 470 479 4,245 616
Naov. 17/97 2:456 PM 664 27.3 2,384 28.5 271 3,813 562 562 4,375 6835
Dec.1/97 11:456 AM 987 41.1 1,580 27.75 264 3,883 570 580 4,484 647




DELTA PRESSURE (kPag}
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LOG - LOG PLOT PRESSURE BUILDUP TEST WELL 10-17-6-22
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CHP1017.XLC

HORNER PLOT PRESSURE BUILDUP TEST WELL 10-17-6-22

Shut-in time = 41 days
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Tp = {22,300} /10.19} * 24 = 2,773,067 hris SOURIS HARTNEY FIELD
| [
WELL 6-17-6-22
_ _
PRESSURE BUILDUP DATA
HORNER PLOT
DATE TIME DELTA TIME {(DELTA T + Tp) JOINTS TO FLUID FLUID CASING ADJ. CASING TOTAL TOTAL
TIME DELTA T FLUID LEVEL PRESSURE PRESSURE PRESSURE PRESSURE PRESSURE
{hours) (hours) (days) {m) {kPa) {kPa) (kPa) (kPa) {psig)
Oct. 21/97 9:00 AM [+] 0.0 - 69 656 4] 55 58 58 8
10:00 AM 1 0.0 2,773,058 68 827 258 80 83 3 40
11:00 AM 2 0.1 1,386,530 63 599 541 70 73 6814 89
12:00 PM 3 0.1 924,353 80 570 823 0 94 917 133
2;:00 PM 5 0.2 554,812 56.256 534 1,177 100 104 1,280 186
4:00 PM 7 0.3 398,152 52.5 499 1,530 120 124 1,654 240
8:00 PM 9 0.4 308,118 49.76 473 1,789 130 134 1,924 279
8:00 PM 11 0.5 252,097 47.5 451 2,001 165 180 2,161 313
Oct, 22/97 10:30 AM 25.5 1.1 108,748 37 352 2,991 210 215 3,208 46856
12:30 PM 27.5 1.1 100,839 36 342 3,085 210 215 3,300 479
2:30 PM 29.5 1.2 94,003 35,25 3356 3,158 2156 220 3,376 490
4;30 PM 31.5 1.3 88,035 a5 333 3,179 220 225 3,404 494
Oct, 23/97 10:30 AM 49.5 2.1 56,022 25 309 3.4156 250 255 3,670 a2z
Oct, 24/97 10:30 AM 73.5 3.1 37,730 30.76 292 3,680 260 265 3,845 558
Oct. 27/97 10:30 AM 145.5 6.1 19,060 29 276 3,745 270 275 4,020 583
Oct. 20/97 3:30 PM 222.5 9.3 12,464 28.5 271 3,792 280 286 4,077 591
Nov.3 /97 11:30 AM 314.5 13.1 8,818 28 268 3,839 280 286 4,124 598
Nov. 10/97 11:30 AM 482.5 20,1 5,748 27.5 281 3,888 290 295 4,181 606
Nov. 17/97 3:00 PM 6847 27.0 4,287 27.5 261 3,886 290 295 4,181 806
Dec_1/97 11:30 AM 379.5 40.8 2,832 27.5 261 3,886 295 300 4,186 807
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00/06-17-006-22W1/0 {(Corvair Souris Hartney 06-17-06-22Wi)

Data 04/63-06/97

Operator: Production Cums
Field: 10 0il: 22281 m2
Zone: S3A Gas: 0 E6m3
Type: Unknowm Water: 95517 m3
Group: Souris Hartney Cond: 0 m3
111 -
00
000
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o ? K %
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Production Report

Group Souris Hartney Date November 19, 1997 8:53:40 am
Well Corvair Souris Hartney 06-17-06-22W1 User GEORGE
00/06-17-006-22W1/0
Hist.Data 04/63-06/97 On Prod 02/09
Operator Status Unknown
Field 10 Zone S53A
Production Data from January, 1997 to June, 1997
Year Avg Daily Oit Water Cut  Avg Daily Fluid Monthly Oil Monthly Water Cum Oil
m3/d % m3/d m3 m3 m3

Jan., 1997 0267738 97.5932 11.1292 8.29987 336.701 22240.4
Feb., 1997 (0.299999 97.3339 11.2573 8.39998 306.8 22248.8
Mar., 1997 0.293573 97.4031 11.3098 9.10078 341.5 22257.9
Apr., 1997 0.286674 97.6708 12.3135 8.60021 360.8 22266.5
May., 1997 0.280656 97.6002 11.7002 R.70032 354.001 222752
Jun., 1997 0.193341 97.5381 7.85674 5.80022 229.899 22281

Page: 1of1



PERMEG17.XLS

]

SOURIS HARTNEY FIELD

_

6-17-6-22 WPM PRESSURE BUILDUP TEST

I

DETERMINATION OF PERMEABILITY AND SKIN FACTOR

PERMEABILITY
CONSTANT QIL RATE Boi u m h ko
{STB/day) R STB/STB {cp) {psi/cycle} (fast) {md}
162.6 1.2 1.1 5 30 15 2
k= {162.6°q"Boi*ul /m * h
SKIN FACTOR
CONSTANT plhr pwi Chge p m Chgep/m k porasity u ct w k/phi*u*ct®*r2w Loag(B} {A-C}) s = skin
tesi) (psi) {psi} {psi/cycle) (A} imd) {fraction) icpl {1/psi) {feet} B) iC} =1} 1.151*(D +3.23)
1.151 566 8 568 30 18.6 2 0.12 5 0.000017513 0.1875 6.455,614.98 6.81 11.79 17.3
s 1.151 * [ {pthr- pwf) / m - log( k/phi*u*ct*rdw) + 3.23 ]}




PERM1017 XL5

SOURIS HARTNEY FIELD

I

10-17-6-22 WPM PRESSURE BUILDUP TEST

]

DETERMINATION OF PERMEAEBILITY AND SKIN FACTOR

PERMEABILITY
CONSTANT OIL RATE Boi u m h ko
(STB/day) R STB/STB {cp) {psi/cycle} {feet) {md)
162.6 25 1.1 5 30 13 ]
k= {162.6*g"Boi*u) /m * h
SKIN FACTOR
CONSTANT plhr pwif Chge p m Chge p/m k porosity u ct ™ k/phi*u*ct*r2w Log(B) {A-C} s = skin
{psi {psi) {psi} ipsi/cycle) [A) {md} {fraction} {cp) {1/psi} {feet) B} {C) D} 1.15%1*{D +3.23)
1.151 580 32 548 30 18.256666667 [:] 0.13 5 0.000017513 0.1875 14,324,689.46 7.186 11.11 16.5

g=1.161 " [ {plhr - pwf] / m - log{ k/phi*u®ct*r2w) + 3.23 ]




PERM1617.XLS

SOURIS HARTNEY FIELD

;

[

16-17-6-22 WPM PRESSURE BUILDUP TEST

[

I

DETERMINATION OF PERMEABILITY AND SKIN FACTOR

PERMEABILITY
CONSTANT OIL RATE Boi u m h ko
(STB/day) R STB/STB {cp) {psi/cycie) (feat) {md)
162.6 1.9 1.1 5 30 11 5
k= [162.6*q*Boi*u}) /m * h
SKIN FACTOR
CONSTANT plhr pwi Chgs p m Chgep/m K porosity u ct w k/phi*u®ct'raw LogiB) |A-C} 8 = gkin
{psi) {psi) {psi) {psi/cycie) {A) (md} {fraction) {cp) {1/psi) feat) {B} (] Dy 1.181*(D+3.23)
1.151 754 53 701 30 23.36666667 5 0.12 5 0.000017513 0.187% 14,464,231.68 7.16 16.21 22.4

g= 1.1561 * [ (p1hr - pwfl / m - logl k/phi*u*ct*r2w) + 3.23 ]




Manitoba <

Energy and Mines Petroleum 1395 Ellice Avenue Suite 360
Winnipeg MB R3G 3P2
CANADA

PH: (204) 945-6577
Fax: (204) 945-0586

October 29, 1999

George Czyzewski, P.Eng.
General Manager

Tundra Qil and Gas Ltd.
1111 One Lombard Place
Winnipeg MB R3B 0X4

Dear Mr. Czyzewski:

Re: Souris Hartney Unit No. 1
Waterflood Order No. 9

Your application to conduct waterflood operations in the Souris Hartney Lodgepole Virden A Pool has
been approved. Attached is Waterflood Order No. 9 outlining conditions for operation of the
waterfloods. Water injection is not to commence until all royalty and working interest owners have
executed unit agreements, and the Branch has registered the agreements.

The Branch will be initiating discussions with Tundra shortly on the methodology for determination of
third-tier oil attributed to the waterflood.

If you have any questions in respect of this approval, please contact the undersigned at (204) 945-
6574.

Yours truly,

John N. Fox, P.Eng.
Chief Petroleum Engineer

cc: Administration
Waskada
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MINISTERIAL ORDER
WATERFLOOD ORDER NO. 9

Pertaining to Waterflood Operations
in Souris Hartney Unit No. 1

The Unit Operator shall conduct waterflood operations by injecting water into the
Upper Virden Member of the Lodgepole Formation underlying Souris Hartney Unit
No. 1 ("the Unit") through the wells listed in Schedule A. The Director may approve
the conversion of additional wells in the Unit to water injection.

Every injection well shall be completed as approved under Section 47 of the Drilling
and Production Regulation.

The maximum wellhead pressure at which water may be injected is 7000 kPa.

The Director may, from time to time, establish a maximum or minimum rate at which
water may be injected into a well.

The annulus of each injection well shall be pressure tested in accordance with
Section 50 of the Drilling and Production Regulation.

The Unit Operator shall conduct an annual survey to determine the level and
distribution of reservoir pressure in the Unit. A summary of the results of any
pressure surveys conducted during the year are to be included in the annual
waterflood progress report required under Section 73 of the Drilling and Production
Regulation.

The frequency of pressure surveys may be reduced where the Director is satisfied
that more frequent surveys will not assist the Unit Operator in monitoring the
effectiveness of the waterflood.

The Unit Operator is responsible for monitoring the effectiveness of the waterflood
and for collecting such reservoir data and other information as is necessary to
evaluate and optimize waterflood performance.

The Unit Operator is to advise the Petroleum Branch of the suspension of water
injection at any well, any indication of channelling or breakthrough of injected water
to a producing well or out of zone and any other detrimental effects that may be
attributable to the waterflood operations.

The Unit Operator shall file a report of production or injection for each well in the Unit
in accordance with Section 120 of the Drilling and Production Regulation.

The Unit Operator shall fite an annual waterflood progress report in accordance with
Section 73 of the Drilling and Production Regulation.

Ccronee 29, 1997

Date Director of Petroleumn for
Minister Responsible for The Oil and Gas Act



Schedule A

Souris Hartney Unit No. 1

Water Injection Wells

Souris Hartney Unit No.1 WIW 2-17-6-22 (WPM)
Souris Hartney Unit No.1 WIW 6-17-6-22 (WPM)
Souris Hartney Unit No.1 WIW 10-17-6-22 (WPM)




Manitoba %

Date: October 28, 1999 Memorand um

To: Bob Dubreuil From: John Fox
Director Chief Petroleum Engineer
Petroleum & Energy

Subject: Souris Hartney Unit No. 1 Telephone:
Waterflood Application

Tundra Oil & Gas has made application to conduct a waterflood in the Souris Hartney A
Pool. The Branch published notice of the application in the Deloraine Times & Star and
Souris Plaindealer and sent notices directly to the royalty owners and landowners in and
within 0.5 km of the area of application. The notice period for objections and
interventions expired October 22, 1998. No objections or interventions were received.

Recommendations

It is recommended that Waterflood Order No. 9 be issued approving the waterflood. A
copy of the proposed Waterflood Order is attached. The letter of approval to accompany
the order advises Tundra that the Branch is reviewing methods for determination of third-
tier oil attributed to the waterflood.

Implementation of the waterflood cannot commence until the royalty owners execute,
and the Branch registers, the Souris Hartney Unit No. 1 Unit Agreement,

Discussion

The Souris Hartney Lodgepole Virden A Pool was discovered in 1962. The pool was
revitalized with the drilling of two horizontai wells in 1993. The A Pool contains 4
producing horizontal wells and 7 non-abandoned vertical wells, only one of which is
producing (See Fig. 1). Current production (Augf99) from the pool is 17.7 m3/d with a
water-cut of 86.5%. Figure 2 is a plot of the production history of the A Pool. The impact
of horizontal drilling on pool production is quite apparent. Currently 97% of pool
production is from the horizontal wells.

Tundra estimates volumetric OOIP in the A Pool of 1,036.2 10°m?®. Tundra's estimated
primary recovery for the pool is 243.0 10°m® or 23.5% OOIP based on a harmonic
decline (see Fig.2). The pool primary production decline rate is difficult to establish
based on the short production history of the horizontal wells and the variation in reservoir
withdrawal rates. Using a 10% exponential decline rate the Branch can match Tundra
primary recovery, but as shown on Figure 2, the future pool production profiles are
drastically different. Using a more conservative exponential decline rate of 15.7%, that is
representative of the period late-1995 to early-1997, the Branch estimates primary
recovery of 222.1 10°m?® or 21.4% OOIP. The difference in recovery estimates between
the Branch and Tundra can be traced to the 1-17-6-22 well, which went on production in




March 1999, Tundra has assigned primary recoverable reserves of 29.0 10°m? to this
well. The Branch on the other hand has assigned primary recoverable reserves of 9.3
10°m? to the 1-17 horizontal well based on a current production rate of 4.2 m3/d and a
15.7% decline rate,

Cumulative production from the A Pool to August 31, 1999 is 190.5 10°m?®, with
remaining primary recoverable reserves of 52.5 10°m® based on Tundra’s estimate.
Tundra estimates that 87% of the remaining primary recoverable reserves will be
recovered from Section 17-6-22W1.

Tundra conducted a reservoir simulation study of the A pool. The A Pool cil-in-place and
primary recoverable reserves generated by the simulator were 1145.0 10°m?® and 280
10°m? (24.5% OOIP), respectively, slightly higher but in good agreement with the
volumetric estimate of OCIP and decline curve calculation of recoverable reserves.
Several waterflood cases were run to determine the waterflood recovery based on a
number of different injector conversion strategies. Tundra is proposing to initiatly convert
the 2-17, 6-17 and 10-17-6-22 wells to water injection (see Fig. 1). Incremental
waterflood recovery is estimated to be 42.0 10°m?® or 4,1% OOIP. If the waterflood is
successful, the 16-17 and 6-16 wells may be converted to injection creating a line-drive
flood in the pool (see Fig. 1). The additional injector conversions are predicted to
recover an additional 16.0 10°m?® increasing the incremental waterflood recovery to 5.6%
OO0IP.

Incremental recoverable reserves attributable to the waterflood qualify as third tier oil.
The method the Branch used in the past to define the portion of production that qualifies
as incremental recoverable reserves was to establish a historical production decline.
Production above the historical production decline qualified for a different vintage of oil,
new or third tier, as the case may be. The problem in the A Pool is that there is not an
established production decline due to the lack of production history from the horizontal
wells. Engineering is currently developing options for the determination of third tier oil
attributed to the waterflood. It is suggested that any new methodology be discussed with
Tundra and other parties planning new walerfloods such as Progress and Zargon. A
proposal should be ready for internal review next week.

Tundra is proposing to unitize the productive portion of the A Pool in preparation for
waterflooding. Proposed Souris Hartney Unit No. 1 is shown in Figure 1. Royalty
owners have received a copy of the proposed unit agreement and the Branch has
answered a number of questions related to unitization. The Crown is not a party to the
unit agreement.

Tundra consulted with the Branch on the proposed unit tracts and tract participation
formula. The existing 32 ha spacing units in the pool were used as the unit tracts. The
tract participation formula is based on the last 90-days production with production from
each horizontal well allocated to the unit tracts within its drainage area in accordance
with the well's production allocation agreement.

The Branch is satisfied with Tundra’ s waterflood plans and recommends that Waterflood
Order No. 9 (attached) approving waterflood operations in Souris Hartney Unit No.1 be
issued. Water injection cannot commence until all royalty and working interest owners
have executed the unit agreement, and the Branch has registered the unit agreement.
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MINISTERIAL ORDER
WATERFLOOD ORDER NO. 9

Pertaining to Waterflood Operations
in Souris Hartney Unit No. 1

The Unit Operator shall conduct waterflood operations by injecting water into the
Upper Virden Member of the Lodgepole Formation underlying Souris Hartney Unit
No. 1 ("the Unit") through the wells listed in Schedule A. The Director may approve
the conversion of additional wells in the Unit to water injection.

Every injection well shall be completed as approved under Section 47 of the Drilling
and Production Reguiation.

The maximum wellhead pressure at which water may be injected is 7000 kPa.

The Director may, from time to time, establish a maximum or minimum rate at which
water may be injected into a well.

The annulus of each injection well shall be pressure tested in accordance with
Section 50 of the Drilling and Production Regulation.

The Unit Operator shall conduct an annual survey to determine the level and
distribution of reservoir pressure in the Unit. A summary of the results of any
pressure surveys conducted during the year are to be included in the annual
waterflood progress report required under Section 73 of the Drilling and Production
Regulation.

The frequency of pressure surveys may be reduced where the Director is satisfied
that more frequent surveys will not assist the Unit Operator in monitoring the
effectiveness of the waterflood.

The Unit Operator is responsible for monitoring the effectiveness of the waterflood
and for collecting such reservoir data and other information as is necessary to
evaluate and optimize waterflood performance.

The Unit Operator is to advise the Petroleum Branch of the suspension of water
injection at any well, any indication of channelling or breakthrough of injected water
to a producing well or out of zone and any other detrimental effects that may be
attributable to the waterflood operations.

The Unit Operator shall file a report of production or injection for each well in the Unit
in accordance with Section 120 of the Drilling and Production Regulation.

The Unit Operator shall file an annual waterflood progress report in accordance with
Section 73 of the Drilling and Production Regulation.

Ocronee 29, 19797

Date Director of Petroleum for
Minister Respeonsible for The Qil and Gas Act



Schedule A

Souris Hartney Unit No. 1

Water Injection Wells

Souris Hartney Unit No.1 WIW 2-17-6-22 (WPM)
Souris Hartney Unit No.1 WIW 6-17-6-22 (WPM)
Souris Hartney Unit No.1 WIW 10-17-6-22 (WPM)
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FAX

Date 27-Oct-99

Number of pages including cover sheet 2

TO: George Czyzewski FROM: John Fox, P.Eng.

Tundra Oil & Gas Manitoba Energy & Mines
Petroleum & Energy Branch
360, 1395 Ellice Avenue
Winnipeg MB R3G 2P3

Phone
Fax Phone (204) 934-5820
Phone 945-6574
CC: Fax Phone 945-0586
e-mail Jjfox@em.gov.mb.ca

REMARKS: [ Urgent [] Foryourreview [] Reply ASAP  [] Please Comment

RE: Souris Hartney Waterflood Application

The Branch did not receive any objections to your application to conduct a waterflood in the Souris Hartney
Lodgepole Virden A Pool. Prior to issuing the waterflood the requests Tundra submit the following additional
information in support of the application:

(1) the proposed maximum wellhead injection pressure;
(2) injection targets for the (3) initial patterns and the source of any make-up water the may be required; and
{3) plans for the 4-16-6-22 disposal well; and
{4) copies of
(a) the complete Hycal Special Core Study, a portion of which is included in Attachment No. 6;
(b) the reservoir simulation study used to evaluate the proposed waterflood; and

(c) all recent pressure surveys run in the pool.

Incremental recoverable reserves associated with the waterflood will qualify as third tier oil. This means that upon
commencement of the waterflood there will be a mix of old, new, holiday and third tier oil produced from the pool.
The Branch is currently reviewing methods for determining the volume of production that should qualify for third tier
and how the freehold tax calculations for the varicus vintages of oil will work. When we have completed the




this work the Branch will contact Tundra to discuss its proposal.

If you have any questions in respect of this matter please contact the undersigned.

John Fox
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MontrealTrust Phone: 403-267-88%7
710, 580 - Bth Avenue SW FAX: 403-26874588
Calgary, AB TiP 338 -

Facsimile

To: John Fox, Director - Manitoba € & M
@Fax: 204.945.0586

From: Kathy Smith

Date: Tuesday, October 12, 1999 @ 11:55AM
Re: Notice Under the Cil & Gas Act

Sourts Hartney Qil Fiield
Pages: 2, including this page

Mr. Fox:

We are in receipt of Notice that Tundra Qil and Gas has made an application to conduct a
waterflood in portions of Sections 16 and 17. Our interest (Montreal Trust/Canada Perm) is in the €
16 which Is not included in this application. Would you be in a position to advise Montreal Trust as
to what impact, if any, this application my hava on our lands? It is difficult for us to know whether
this application has any hagative affects on our interest, to which we should be forming an objection.
If you would be in a position to discuss this matter with me, please give me & call at 403-267.6887.
Thanks.

ix-0cT-99,

Kathy
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Manitoba <

Energy and Mines Peiroleum 1385 Ellice Avanue Suite 360
Winnipeg MB R3G 3P2

CANADA

PH: (204) 9456577
Fax: 948-05
NOTICE ax: (204) 945-0586

UNDER THE OIL AND GAS ACT

SOURIS HARTNEY OIL FIELD

Tundra Oil and Gas Ltd. has made application under The Qil and Gas Act to conduct a
waterfiood in the Lodgepole Formation in the Souris Hartney Virden A Pool shown

below.
20 2
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RGE 22 WPM
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Manitoba 9.

Energy and Mines 1395 Ellice Avenue Suite 360
Petroleum and Energy Branch Winnipeg MB R3G 3P2
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Mlanueo: o

Energy and Mines Petroleum 1395 Ellice Avenue Suite 360
Winnipeg MB R3G 3P2
CANADA

PH: (204) 945-6577

Fax: .
NOTICE ax: {204) 945-0586

UNDER THE OIL AND GAS ACT

SOURIS HARTNEY OIL FIELD

Tundra Oil and Gas Ltd. has made application under The Qil and Gas Act to conduct a
waterflood in the Lodgepole Formation in the Souris Hartney Virden A Pool shown
below.

20 21

PROPOSED
|- SOURIS HARTNEY
UNIT No. |

TWP 6

RGE 22 WPM

® PRODUCER

# ABANDOGNED PRODUCER

A PROPOSED WATER INJECTOR
& ABANDONED DRY
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It 1s proposed to convert the wells, Tundra Souris Hartney 2-17-6-22 (WPM), Tundra
Souris Hartney 6-17-6-22 (WPM) and Tundra Souris Hartney 10-17-6-22 (WPM), to
water injection.

If no valid objection or intervention is received in writing by the Department of Energy
and Mines, Petroleum and Energy Branch, at Suite 360, 1395 Ellice Avenue, Winnipeg,
Manitoba R3G 3P2 before October 22, 1999, the Minister may approve the application.

Copies of the application can be obtained from;

George Czyzewski, P.Eng.
General Manager
Tundra Oil and Gas Ltd.
1111 Lombard Place
Winnipeg, MB R3B 0X4
(204) 934-5850

This application may be viewed at the offices of the Petroleum and Energy Branch:

Suite 360, 1395 Ellice Avenue 106 Railway Avenue
Winnipeg, MB R3G 3P2 Waskada, MB ROM 2E0
(204) 945-6577 (204) 673-2472

Hq
Dated at Winnipeg, this 27 day of September, 1999.

J.N. Fox, A/Director
Petroleum and Energy Branch
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Manitoba
1395 Ellice Avenue Suite 360

Energy and Mines Petroleum
Winnipeg MB R3G 3P2
CANADA

PH: (204) 945-6577
Fax: (204) 945-0586

NOTICE
UNDER THE OIL AND GAS ACT

SOURIS HARTNEY OIL FIELD

Tundra Oil and Gas Ltd. has made application under The Oil and Gas Act to conduct a
waterflood in the Lodgepole Formation in the Souris Hartney Virden A Pool shown

below.

20 2l

PROPOSED
|- SOURIS HARTNEY
UniT No. |

TWP 6

RGE 22 WPM

® PRODULER
# ABANDONED PRODUCER

A PROPOSED WATER INJECTOR
4 ABANDONED DRY




It is proposed to convert the wells, Tundra Souris Hartney 2-17-6-22 (WPM), Tundra
Souris Hartney 6-17-6-22 (WPM) and Tundra Souris Hartney 10-17-6-22 (WPM), to
water injection.

If no valid objection or intervention is received in writing by the Department of Energy
and Mines, Petroleum and Energy Branch, at Suite 360, 1395 Ellice Avenue, Winnipeg,
Manitoba R3G 3P2 before October 22, 1999, the Minister may approve the application.

Copies of the application can be obtained from:

George Czyzewski, P.Eng.
General Manager
Tundra Oil and Gas Ltd.
1111 Lombard Place
Winnipeg, MB R3B 0X4
(204) 934-5850

This application may be viewed at the offices of the Petroleum and Energy Branch:

Suite 360, 1395 Ellice Avenue 106 Railway Avenue
Winnipeg, MB R3G 3P2 Waskada, MB ROM 2E0
(204) 945-6577 (204) 673-2472

h
Dated at Winnipeg, this 27" day of September, 1999.

JI.N. Fox, A/Director
Petroleum and Energy Branch
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1111 One Lombard Place, Winnipeg, Manitoba R3B 0X4

August 3, 1999

Manitoba Energy and Mines

Petroleum Branch
360 - 1395 Ellice Avenue
Winnipeg, MB R3G OG3

Attention: Mr. J. Fox, P.Eng.
Chief Petroleum Engineer

Dear John,

RE: Souris Hartney Unit No. 1
Pressure Maintenance Application

TEL: (204) 934-5850

FAX: (204) 934-5820

b

MANITCT . I oot

pEmm L e
FOTROLET Lo

o SRS
Caah WOl

Please find attached two (2) copies of the referenced application to unitize the

Upper Virden Pool at Souris Hartney.

Tundra would like to commence

waterflood operations in the proposed Souris Hartney Unit No. 1 during the
fourth quarter of 1999, and any assistance that your office requires in processing
the subject application, will be provided by Tundra.

Should you have any questions, | can be reached at 934-5853 for further

discussion.

Yours truly,

TUNDRA OIL AND GAS LTD.

9. G

George Czyzewski, P.Eng.
General Manager

FIELD OFFICES:

(Manitoba & Saskatchewan) P.O. Box 1960, Virden, MB ROM 2C0 TEL: {204) 748-3095 FAX: (204) 748-1007

{Alberta) 301, 12120 - 106 Avenue, Edmanton, AB T5N 0Z2 TEL: (403) 453-2311 FAX: {403) 451-0900



FAX

Date 12-Jul-99

Number of pages including cover sheet X

TO: George Czyzewski FROM: John Fox, P.Eng.

Tundra Oil & Gas Manitoba Energy & Mines
Petroleum & Energy Branch
360, 1395 Ellice Avenue
Winnipeg MB R3G 2P3

Phone
Fax Phone Phone 945-6574
Fax Phone 945-0586
CC: e-mail jfox@em.gov.mb.ca

REMARKS: [ Urgent [] Foryourreview [_1 Reply ASAP [ ] Please Comment

George, the following are my thoughts on your proposed Souris Hartney Unitization:

(a) Horizontal Well Production Allocation — Attached is a table showing the production allocation
assigned to each horizontal well. The actual production allocation has in turn been used to
calculate the share of current pool production for each spacing unit (see attached figure).

(b) 3" Tier Production Tax — When the waterflood is implemented a share of production from
the unit will qualify for 3" tier production tax rates according to the following definition:

“third tier oil” means oil that is produced from

¢. an old oil well or new oil well that, in the opinion of the director, can reasonably be
attributed to an increase in reserves as a result of a project of enhanced recovery
implemented under the Act after April 1, 1999.

The Branch uses the historical pool production decline to establish a monthly primary
recovery production forecast. In each month any production above the primary recovery
production forecast qualifies for 3 tier. A number of the horizontal wells are still on holiday
(see attached HOV Report) and this is factored into the production tax calculation.




{c) Mineral Ownership — According to the Branch’s records Section 17 has common mineral
owners and the W/2 of Section 16 has common mineral owners. The Branch does not have
information on the mineral owners in the E/2 of Section 16. In Section 17, production allocated
to the producing 32 ha spacing units in Lsd’s 1& 8,2& 7,3 & 6,9&16,10& 15and 11 & 14
will hold the remaining lands in the section without those lands being included in the unit. The
same may applies to the W/2 of Section 16. However it does not apply to the E/2 of Section 16.
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TABLE NO.7

_ [

UNIT OIL PRODUCTION

_ | |

LAST 90 OPERATING DAYS

_qu_-mm >Uq_.wc _,..._L-ww .._c:_-wm Total Last 90
Weil W.l. in LSD Prod. Days Prod. Days Prod. Days Prod. Days Prod. Days
(%) {m3) {m3) {m3) (m3) {m3)

14-16-6-22 Hz 100 67.6 12 147.2 29 150.4 30 365.2 71
1-17-6-22 Hz 100 252.1 12 302.7 29 2135 30 768.3 71
2-17-6-22 100 5.6 11 12.8 29 13.9 31 32.2 71
3-17-6-22 Hz 100 108.3 12 211 29 194.6 30 513.9 71
15-17-6-22 Hz 100 13 7 61.2 29 49.3 25 123.5 61




FTRACTFAC.XLS

TABLE NO.8

_ | _ _ & _

PROPOSED UNIT TRACT FACTOAS AND WORKING INTERESTS

Tract Number Area Well Tundra Total Total Average Oil Rate Production Tract Factor
(180 Acre Tracts} W.l. in Well Operating Production per Operating Day Adj. Factor in Unit
Days

(%) {m3) (m3/day} {%)
Tract No.1 SE 1/4 Section 17-6-22 1-17-6-22 100 71 768.3 10.82112676 0.4 0.1685473
Tract No. 1 SE 1/4 Section 17-6-22 2-17-6-22 100 71 32.2 0.45362113 1 0.0176598
Tract No.1 SE 1/4 Section 17-8-22 3-17-6-22 Hz 100 71 513.9 7.23802817 0.81 0.2282940
Tract No.2 SW 1/4 Section 17-6-22 3-17-8-22 Hz 100 71 513.9 7.23802817 0.01 0.0028184
Tract No.3 NE 1/4 Section 17-68-22 3-17-6-22 Hz 100 71 513.9 7.23802817 0.18 0.06(7320
Tract No.3 NE 1/4 Section 17-6-22 15-17-6-22 Hz 100 61 123.6 2.024590186 0.85 0.0670109
Tract No.4 NW 1/4 Section 17-6-22 16-17-6-22 Hz 100 61 123.5 2.02459016 0.15 0.0118254
Tract No.b NW 1/4 Section 16-8-22 1-17-8-22 Hz 100 71 768.3 10.82112676 0.18 0.0758463
Tract No.5 NW 1/4 Section 16-8-22 14-16-6-22 Hz 100 71 365.2 5.14366197 1 0.2002911
Tract No.6 SW 1/4 Saction 16-8-22 1-17-6-22 Hz 100 71 768.3 10.82112676 0.42 0.1769746

Tract No.7 NE 1/4 Section 16-6-22 No Well 100 - - - - 0

Tract No.8 SE 1/4 Section 16-6-22 No Waell 100 - - - - 0
Total 1,803.1 25.6809300 1.0000000




FINATRAC.XLS

TUNDRA OIL AND GAS LTD.

SOURIS HARTNEY UNIT NO.1

SUMMARY OF UNIT TRACT FACTORS

Tract Number Area Wells Oil Production Tract Factor
(m3/day} {%])
Tract No.1 SE1/4 Section 17-6-22 1-17 Hz, 217 & 3-17 Hz 10.644775 41.45011654
Tract No.2 SW1/4 Section 17-6-22 3-17-6-22 Hz 0.07238 0.281843387
Tract No.3 NE1/4 Section 17-6-22 3-17Hz & 15-17 Hz 3.023747 11.77428979
Tract No.4 NW1/4 Section 17-6-22 15-17-6-22 Hz 0.303689 1.182546784
Tract No.5 NW1/4 Section 16-6-22 14-16 Hz & 1-17 Hz 7.091465 27.61374014
Tract No.6 SW1/4 Section 16-6-22 1-17-6-22 Hz 4.544873 17.69746336
Tract No.7 NE1/4 Section 16-6-22 No Well 0 0
Tract No.8 SE1/4 Section 16-6-22 No Well 0 0
TOTAL 25.680929 100.00000000
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LPRODS0A.XLS

TABLE NO.7

| [ ] _ [ ] _ [ | _ [ ] _ | _

UNIT QIL PRODUCTION

_ | _ [ ] _ | ] _ |1 _ | W ,

LAST 90 OPERATING DAYS

_sm__.mm >u_,_-mw _,\_m,_\-wm ,Es_-om Total Last 90
Well W.l. in LSD Prod. Days Prod. Days Prod, Days Prod. Days Prod, Days
(%} {m3} {m3} {m3) (m3) (m3})

14-16-6-22 Hz 100 67.6 12 147.2 29 160.4 30 365,2 71

1-17-6-22 Hz 100 252.1 12 302.7 29 213.5 30 768.3 71

2-17-6-22 100 5.6 11 12.8 29 13.9 31 32.2 7t
3-17-6-22 Hz 100 108.3 12 211 29 194.6 30 513.9 71

15-17-6-22 Hz 100 13 7 61.2 29 49,3 25 123.5 61




TRACTFAC.XLS

TABLE NO.8
_ _ w _ _ _
PROPOSED UNIT TRACT FACTORS AND WORKING INTERESTS
Tract Number Area Well Tundra Total Total Average Oil Rate Production Tract Factor
{180 Acre Tracts) W.L in Well Operating Production per Operating Day Adj. Factor in Unit
Days
{%) {m3} {m3/day) (%)

Tract No. 1 SE 1/4 Section 17-6-22 1-17-6-22 100 71 768.3 10.82112676 0.4 0.1685473
Tract No.1 SE 1/4 Section 17-6-22 2-17-6-22 100 71 32.2 0.45352113 1 0.0176598
Tract No.1 SE 1/4 Section 17-6-22 3-17-8-22 Hz 100 71 513.9 7.23802817 0.81 0.2282940
Tract No.2 SW 1/4 Section 17-6-22 3-17-8-22 Hz 100 71 513.9 7.23802817 0.01 0.0028184
Tract No.3 NE 1/4 Section 17-6-22 3-17-6-22 Hz 100 71 513.9 7.23802817 0.18 0.0507320
Tract No.3 NE 1/4 Section 17-6-22 15-17-6-22 Hz 100 61 123.6 2.02459016 0.85 0.0670109
Tract No.4 NW 1/4 Section 17-6-22 15-17-6-22 Hz 100 61 123.5 2.02459016 0.15 0.0118254
Tract No.b NW 1/4 Section 16-6-22 1-17-6-22 Hz 100 71 768.3 10.82112876 0.18 0.0758463
Tract No.5 NW 1/4 Section 18-6-22 14-16-6-22 Hz 100 71 365.2 5.14366197 1 0.2002911
Tract No.B SW 1/4 Section 16-8-22 1-17-6-22  Hz 100 71 768.3 10.82112676 0.42 0.1769746

Tract No.7 NE 1/4 Section 16-8-22 No Waell 100 - - - - 9]

Tract No.8 SE 1/4 Section 16-6-22 No Waell 100 - - - - 0
Total 1.803.1 25.6809300 1.0000000




FINATRAC.XLS

TUNDRA OIL AND GAS LTD.

SOURIS HARTNEY UNIT NO.1

_ |

SUMMARY OF UNIT TRACT FACTORS

Tract Number Area Welis Oil Production Tract Factor
{m3/day) {%)
Tract No.1 SE1/4 Section 17-6-22 1-17 Hz, 2-17 & 3-17 Hz 10.644775 41.45011654
Tract No.2 SW1/4 Section 17-6-22 3-17-6-22 Hz 0.07238 0.281843387
Tract No.3 NE1/4 Section 17-6-22 3-17Hz & 15-17 Hz 3.023747 11.77428979
Tract No.4 NW1/4 Section 17-6-22 15-17-6-22 Hz 0.303689 1.182546784
Tract No.5 NW1/4 Section 16-6-22 14-16 Hz & 1-17 Hz 7.091465 27.61374014
Tract No.6 SW1/4 Section 16-6-22 1-17-6-22 Hz : 4.544873 17.69746336
Tract No.7 NE1/4 Section 16-6-22 Ne Well 0 0
Tract No.8 SE1/4 Section 16-6-22 No Well 0 0
TOTAL 25.680929 100.00000000
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Production Report

Group Souris Hartney 53A Date ;o 10/27/99 1:39:53 pm
Well SourisHartney Ldgepole Virden A User 1 jfox
000000103
Hist.Data 11/62-08/99 OnPred : 01/00
Operator Status :  Unknown
Field Zone
Production Data from January, 1998 to August, 1999
Year Avg Daily Qi  Menthly Oil CumQil WOR  Num Wells
m3/d m3 m3 m3/m3

Jan, 1998 233458 688.7 179299 3.09075 4
Feb., 1998 22,3229 608.3 179908 3.03715 4
Mar., 1998 21.1548 655.8 180563  2.93702 4
Apr., 1998 20.64 619.2 181183  3.14277 4
May., 1998 20.0323 621 181804  6.32995 4
Jun,, 1998 19.62 588.6 182392  3.42457 4
Jul, 1998 19.1871 594.8 182987  3.68645 4
Aug., 1998 18.9463 582.6 183570  3.50257 4
Sep., 1998 18.27 548.1 184118  3.7245 4
Oct., 1998 18.0839 560.6 184678 3.69979 4
Nov., 1998 17.57 527.1 185205 3.76058 4
Dec., 1998 17.1355 531.2 185737 3.93581 4
Jan., 1999 16.9369 470 186207 4.40936 4
Feb., 1999 17.501 459.4 186666  3.76926 4
Mar,, 1999 33.5598 750.9 187417 3.44227 5
Apr., 1999 24,4967 734.9 188152 35 5
May., 1999 21.0152 621.7 188774 542529 5
Jun,, 1999 19.2477 565.4 189339 5.64167 5
Jul., 1999 19.3333 580 189919  5.98897 5
Aug., 1999 17.7129 549.1 190468 6.41249 5
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Production Report

Group Souris Hartney 53A Date 10/27/99 3:00:37 pm
Well SourisHartney Ldgepole Virden A User jfox
000000103

Hist.Data 11/62-08/99 OnProd : 01/00
Operator Status :  Unknown
Field Zone

Production Data from January, 1999 to June, 2022

Year Historical Decline 1  Historical Decline 2  Historical Decline 3 Avg Daily Oil
- m3d ] m3d m3/d m3/d

Jan., 1999 22,7184 " i13.66 / o), 16.9369
Feb., 1999 17.501
Mar., 1999 33.5598
Apr., 1999 24.4967
May., 1999 21.0152
Jun., 1999 19.2477
Jul., 1999 19.3333
Aug., 1999 17.7129
Sep., 1999 17.3226 17.4504 17.5452
Oct., 1999 16.9534 17.2045 17.3918
Nov., 1999 16.5921 16.9621 17.2398
Dec., 1999 16.2385 16.723 17.0891
Jan., 2000 15.849 16.4423 16,3934
Feb., 2000 15.5112 16.2106 16.7457
Mar., 2000 15.1806 15.9821 16.5994
Apr., 2000 14.8571 15.7569 16.4543
May., 2000 14,5405 15.5349 16.3104
Jun., 2000 142306 ] g3 153159 o g 3 161678 4 4y wl?
Jut,, 2000 13.9273 i 15.1001 - 16.0265 —
Aug., 2000 13.6305 © 148873 ¢ 15.8864 J
Sep., 2000 13.34 14.6775 15,7475
Oct., 2000 13.0557 14,4706 15.6099
Nov., 2000 12.7774 14.2667 15.4734
Dec., 2000 12.5051 14.0657 15.3382
Jan., 2001 12.2721 13.9054 15.2457
Feb., 2001 12.0106 13.7095 15.1125
Mar., 2001 11.7546 13.5163 14.9804
Apr., 2001 11.5041 13.3258 14.8494
May., 2001 11.2589 13.138 14.7196
Jun., 2001 110189 |40 w® 129528 129t wm? 14.5009 46 w3/l
Jul,, 2001 10.7841 ~ 127703 3 144634 Y. <
Aug., 2001 10.5543 ¢ 125903 14.3369
Sep., 2001 10.3293 12.4129 14.2116
Oct., 2001 10.1092 12.238 14.0874
Nov., 2001 9.89375 12.0655 13.9642
Dec,, 2001 9.68289 11,8955 13.8422
Jan., 2002 9.47652 11,7278 13.7212
Feb., 2002 9.27456 11,5626 13.6012
Mar., 2002 9.0769 11,3996 13.4823
Apr., 2002 8.88345 11.239 13.3645
May., 2002 8.69412 11.0806 13.2476
Jun., 2002 8.50883 10.9244 13.1318
Jul,, 2002 8.32749 10.7705 13.017
Aug., 2002 8.15001 10.6187 12.9032
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Production Report

Group . Souris Hartney 53A Date o 10/27/99 3:00:37 pm
Well . SourisHartney Ldgepole Virden A User o jfox
000000103

_ Production Data from January, 1999 to June, 2022 (cont.)
Year Historical Decline 1  Historical Decline 2 Historical Decline 3 Avg Daily Oil

m3/d  m3d , m3/d m3/d

Sep., 2002 7.97631 10469 127905 -
Oct., 2002 7.80632 10.3215 12,6786
Nov., 2002 7.63995 10.1761 12.5678
Dec., 2002 7.47713 10.0326 12.4579
“Jan., 2003 731777 9.89126 12.349
Feb., 2003 7.16181 9.75187 12.2411
Mar., 2003 7.00918 9.61444 12.1341
Apr., 2003 6.8598 9.47895 12.028
May., 2003 6.7136 9.34536 11.9229
Jun., 2003 6.57052 9.21366 11.8186
Jul,, 2003 6.43049 9.08382 11.7153
Aug., 2003 6.29344 8.95581 11.6129
Sep., 2003 6.15931 8.8296 11.5114
Oct., 2003 6.02804 8.70516 11.4108
Nov., 2003 5.89957 8.58249 11.311
Dec., 2003 5.77384 8.46154 11.2122
Jan., 2004 5.63534 8.3195 11.0838
Feb., 2004 5.51524 8.20226 10,9869
Mar., 2004 5.3977 8.08666 10.8908
Apr., 2004 5.28266 79727 10.7956
May., 2004 5.17008 7.86035 10.7013
Jun., 2004 5.05989 7.74957 10.6077
Jul,, 2004 4.95205 7.64036 10.515
Aug., 2004 4.84651 7.53269 10.4231
Sep., 2004 4.74322 7.42653 10.332
Oct., 2004 4.64213 7.32188 10.2416
Nov., 2004 4.5432 7.21869 10.1521
__Dec., 2004 4.44637 7.11696 10.0634
Jan., 2005 4.36353 7.03589 10.0027
Feb., 2005 4.27054 6.93673 9.91529
Mar., 2005 4.17952 6.83898 9.82861
Apr., 2005 4.09045 6.7426 9.74269
May., 2005 4.00327 6.64758 9.65753
Jun., 2005 3.91795 6.5539 9.5731
Jul,, 2005 3.83445 6.46153 9.48942
Aug., 2005 3.75273 6.37048 9.40647
Sep., 2005 3.67275 6.2807 9.32424
Oct., 2005 3.59448 6.19219 9.24273
Nov., 2005 3.51787 6.10492 9.16193
_ Dec., 2005 3.4429 6.01889 9.08184
Jan., 2006 3,36952 5.93407 9.00245
Feb., 2006 3.29771 5.85044 8.92376
Mar., 2006 3,22743 5.76799 8.84575
Apr., 2006 3.15864 5.68671 8.76842
May., 2006 3.09133 5.60657 8.69177
Jun., 2006 3.02544 5.52756 8.61579
Jul., 2006 2.96096 5.44966 8.54048
Aug., 2006 2.89786 5.37286 8.46582
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Production Report

Group Souris Hartney 53A Date :10/27/99 3:00:37 pm
Well SourisHartney Ldgepole Virden A User o jfox
000000103
Production Data from January, 1999 to June, 2022 (cont.)
Year Historical Decline I  Historical Decline 2 Historical Decline 3 Avg Daily Oil
m3/d m3/d m3/d - m3/d
Sep., 2006 2.8361 529714 839181
Oct., 2006 2.77566 522249 8.31846
Nov., 2006 2.7165 5.14889 8.24574
Dec., 2006 2.6586 5.07633 8.17366
Jan., 2007 2.60194 5.00479 8.10221
Feb., 2007 2.54649 4.93426 8.03138
Mar., 2007 2.49222 4,86473 7.96117
Apr., 2007 2.4391 4.79617 7.89158
May., 2007 2.38712 472858 7.8226
Jun., 2007 2.33625 4.66194 7.75421
Jul., 2007 2.28646 4,59624 7.68643
Aug., 2007 2.23773 453147 7.61924
Sep., 2007 2.19004 4.46761 7.55263
Oct., 2007 2.14336 4.40465 7.48661
Nov., 2007 2.09768 4.34258 742117
Dec., 2007 2.05297 428138 7.35629
Jan., 2008 2.00373 4.20951 7.27206
Feb., 2008 1.96103 4.15019 7.20849
Mar., 2008 1.91923 40917 7.14548
Apr., 2008 1.87833 4.03404 7.08302
May., 2008 1.8383 397719 7.0211
Jun., 2003 1.79912 3.92114 6.95972
Jul,, 2008 1.76078 3.86588 6.89889
Aug., 2008 1.72325 3.8114 6.83858
Sep., 2008 1.68652 3.75769 6.7788
Oct., 2008 1.65058 3.70473 6.71954
Nov., 2008 1.6154 3.65252 6.6608
Dec., 2008 1.58098 3.60105 6.60257
Jan., 2009 3.56003 6.56279
Feb., 2009 3.50986 6.50542
Mar., 2009 3.46039 6.44855
Apr., 2009 341163 6.39218
May., 2009 3.36355 6.3363
Jun., 2009 331615 6.28091
Jul, 2009 3.26942 6.22601
Aug., 2009 322334 6.17138
Sep., 2009 3.17792 6.11763
Oct,, 2009 3.13313 6.06416
Nov., 2009 3.08898 6.01114
Dec., 2009 3.04545 5.9586
Jan., 2010 3.00253 5.90651
Feb., 2010 2.96021 5.85488
Mar., 2010 2.9185 5.8037
Apr., 2010 2.87737 5.75296
May., 2010 2.83682 5.70267
Jun., 2010 2.79684 5.65282
Jul,, 2010 2.75743 5.60341
Aug., 2010 2.71857 5.55442
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Production Report

Group Souris Hartney 53A Date ¢ 10/27/99 3:00:37 pm
Well SourisHartney Ldgepole Virden A User : jfox
000000103
Production Data from January, 1999 to June, 2022 (cont.)
Year  Historical Decline 1  Historical Decline 2 Historical Decline 3 Avg Daily Oil
m3/d m3/d m3/d . m3d

Sep., 2010 " 268025 5.50587
Oct., 2010 2.64248 5.45774
Nov., 2010 2.60524 5.41003
Dec., 2010 2.56853 5.36274
Jan., 2011 2.53233 5.31586
Feb., 2011 2.49664 5.26939
Mar., 2011 2.46146 522333
Apr., 2011 2.42677 517767
May., 2011 2.39257 513241
Jun,, 2011 2.35885 5.08754
Jul., 2011 2.32561 5.04307
Aug., 2011 2.29284 4.99898
Sep., 2011 2.26053 495528
Oct., 2011 2.22867 491197
Nov., 2011 2.19726 4.86903
Dec., 2011 2.1663 4.82646
Jan., 2012 2,12993 47712
Feb., 2012 2.09992 4.72949
Mar., 2012 2.07032 4.68815
Apr., 2012 2.04115 4.64717
May., 2012 2.01238 4.60654
Jun., 2012 1.98402 4.56628
Jul., 2012 1.95606 4.526306
Aug., 2012 1.9285 4.48679
Sep., 2012 1.90132 4.44757
Oct,, 2012 1.87452 4.40869
Nov., 2012 1.84811 437015
Dec., 2012 1.82206 4.33195
Jan., 2013 1.80131 4.30585
Feb., 2013 1.77592 426821
Mar., 2013 1.75089 4.23089
Apr., 2013 1.72622 4.19391
May., 2013 1.70189 4.15725
Jun., 2013 1.67791 4.12091
Jul., 2013 1.65426 4.08488
Aug., 2013 1.63095 4.04918
Sep., 2013 1.60797 401378
Qct., 2013 1.58531 3.97869
Nov., 2013 3.94391
Dec., 2013 3.90944
Jan., 2014 3.87526
Feb., 2014 3.84138
Mar., 2014 3.80781
Apr., 2014 3.77452
May., 2014 3.74152
Jun., 2014 3,70882
Jul, 2014 3.6764
Aug., 2014 3.64426
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Production Report

Group :  Souris Hartney 53A Date : 10/27/99 3:00:37 pm
Well :  SourisHartney Ldgepole Virden A User . jfox
000000103

Production Data from January, 1999 to June, 2022 (cont.)

"Year  Historical Decline 1  Historical Decline 2 Historical Decline 3 Avg Daily Oil

m3/d m3/d m3/d m3/d

Sep., 2014 - 3.6124 -
Oct., 2014 3.58082
Nov., 2014 3.54952
Dec., 2014 3.51849
Jan., 2015 348774
Feb., 2015 3.45725
Mar., 2015 3.42702
Apr., 2015 3.39707
May., 2015 3.36737
Jun., 2015 3.33793
Jul, 2015 3.30876
Aug., 2015 3.27983
Sep., 2015 3.25116
Oct., 2015 3.22274
Nov., 2015 3.19457
Dec., 2015 3.16664
Jan,, 2016 3.13039
Feb., 2016 3.10302
Mar., 2016 3.0759
Apr., 2016 3.04901
May., 2016 3.02235
Jun., 2016 2.99593
Jul., 2016 2.96974
Aug., 2016 294378
Sep., 2016 2.91805
Oct., 2016 2.89254
Nov., 2016 2.86726
Dec., 2016 2.84219
Jan., 2017 2.82507
fieb., 2017 2.80037
Mar., 2017 2.77589
Apr., 2017 2.75162
May., 2017 2.72757
Jun., 2017 2.70373
Jul,, 2017 2.68009
Aug., 2017 2.65666
Sep., 2017 2.63344
Oct., 2017 2.61042
Nov., 2017 2.5876
Dec., 2017 2.56498
Jan., 2018 2.54256
Feb., 2018 2.52033
Mar., 2018 2.4983
Apr., 2018 2.47646
May., 2018 245481
Jun., 2018 2.43335
Jul, 2018 2.41208
Aug,, 2018 2.391
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Production Report

Group Souris Hartney 53A Date 10/27/99 3:00:38 pm
Well SourisHartney Ldgepole Virden A User jfox
000000103
Production Data from January, 1999 to June, 2022 (cont.)
Year Historical Decline 1  Historical Decline 2  Historical Decline 3~ Avg Daily Oil
m3/d m3/d m3/d m3/d
Sep., 2018 ‘ 2.3701 -
Oct., 2018 2.34938
Nov., 2018 2.32884
Dec., 2018 2.30848
Jan., 2019 2.2883
Feb., 2019 2.2683
Mar., 2019 2.24847
Apr., 2019 222882
May., 2019 2.20933
Jun., 2019 2.19002
Jul, 2019 2.17087
Aug., 2019 2.1519
Sep., 2019 2.13309
Oct., 2019 2.11444
Nov., 2019 2.09596
Dec,, 2019 2.07763
Jan., 2020 2.05385
Feb., 2020 2.03589
Mar., 2020 2.01809
Apr., 2020 2.00045
May., 2020 1.98297
Tun., 2020 1.96563
Tul., 2020 1.94845
Aug., 2020 1.93142
Sep., 2020 1.91453
Oct., 2020 1.8978
Nov., 2020 1.88121
Dec., 2020 1.86476
Jan., 2021 1.85353
Feb., 2021 1.83732
Mar., 2021 1.82126
Apr., 2021 1.80534
May., 2021 1.78956
Jun,, 2021 1.77392
Jul., 2021 1.75841
Aug., 2021 1.74304
Sep., 2021 1.7278
Oct., 2021 1.7127
Nov., 2021 1.69772
Dec., 2021 1.68288
Jan., 2022 1.66817
Feb., 2022 1.65359
Mar., 2022 1.63914
Apr., 2022 1.62481
May., 2022 1.6106
Jun., 2022 1.59652
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Group
Well

Hist.Data
Operator
Field

Year

Jan,, 1998
Feb., 1998
Mar., 1998
Apr., 1998
May., 1998
Jun., 1998

Jul., 1998

Aug., 1998
Sep., 1998
Oct., 1998

Nov., 1998
Dec., 1998
Jan., 1999

Feb., 1999
Mar., 1999
Apr., 1999
May., 1699
Jun., 1999

Jul., 1999

Aug., 1999

Production Report

Souris Hartney Wells (HZNTL)
Souris Hartney Horizontal Wells

000000157
11/93-08/99

Date
User

On Prod
Status
Zone

October 27, 1999 1:22:25 pm

jfox

01/00
Unknown

Production Data from January, 1 998 to August, 1999

m3/d
227148
21,7889
20.4871
19.8733
19.2258
18.8333
18.4161
18.0516
17.5367
17.3548
16.9567
16.6097
16.995
17.3416
363111
24.07
20.7795
18.7453
18.6281
17.1355

m3

6663

588.3
635.1
596.2

596

563
5709
559.6
526.1

538
508.7
514.9
453.2
445.1
735.3
722.1
607.8
548.3
563.5
531.2

" "AvgDaily Oil Monthly Oil  Cum Oil

m3

WOR  Num Wells

m3/m3

26365.6
26953.9
27589
28185.2
28781.2
20346.2
29917.1
30476.7
31002.8
315408
32049.5
32564.4
33017.6
334627
34198
34920.1
35527.9
36076.2
36639.7
37170.9

3.01816
296651
2.87183
3.0941
6.26107
3.38761
3.646
3.46569
3.68447
3.66022
3.62296
3.71373
4.14387
3.48573
3.2924
4.90694
5.30981
5.55207
591198
6.34111

B N N N N T P P T N T N
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Production Report

Group :  Souris Hartney 53A (Vertical) Date : October 27, 1999 1:23:38 pm
Well :  SourisHartney Lgple Vird A (Ver User : jfox
- 000000164
Hist.Data : 11/62-08/99 OnPred : 01/00
Operator Status :  Abandoned
Field : Zone

] - Production Data from January, 1998 to Augll_s_t_? 1999
Year Avg Daily Oil Monthly Qi1 Cum Qil WOR  Num Wells

m3/d - m3 m3 m3/m3
Jan., 1998 0.746667 224 152934 525 1
Feb., 1998 0.714286 20 152954  5.115 1
Mar., 1998 0.667742 20.7 152974  4.9372 1
Apr., 1998 0.766667 23 152997  4.40435 1
May., 1998  0.806452 25 153022 7.972 1
Jun., 1998 0.786667 23.6 153046  4.30932 1
Jul., 1998 0.770968 23.9 153070 4.65272 1
Aug., 1998 0.766667 23 153093 4.4 1
Sep., 1998 0.733333 22 153115  4.68182 1
Oct., 1998 0.729032 22.6 153138  4.64159 1
Nov., 1998 0.613333 18.4 153156  7.56522 1
Dec., 1998 0.525806 16.3 153172 10.9509 1
Jan., 1999 0.541935 16.8 153189 11.5714 1
Feb., 1999 0.510714 14.3 153203 12.5944 1
Mar., 1999 0.503226 15.6 153219 10.5064 1
Apr., 1999 0.426667 12.8 153232 10.25 1
May., 1999  0.448387 13.9 153246 10.4748 1
Jun., 1999 0.57 17.1 153263  8.51462 1
Jul., 1999 0.568965 16.5 153279  8.61818 1
Aug., 1999 0.577419 17.9 153297 8.53073 1

Page: 1 of1
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Production Report

Group 1 Souris Hartney Wells (HZNTL) Date : 10/28/99 8:42:06 am
Well :  Tundra Souris Hartney HZNTL 01C-17-06-22W1 User . jfox
: 00/01-17-006-22W1/0
Hist.Data : 03/99-08/99 OnProd : 01/00
Operator Status . Unknown
Field 10 Zone : 53A

o Production Data from March, 1999 to August, 1999
Year Monthly Oil AvgDailyOil WOR DaysOn CumQil Avg Daily Fluid

m3 m3/d  m3/m3 days m3 m3/d
Mar, 1999  252.1 21.0083  3.50536 12 2521 946593
Apr., 1999 302.7 10.09 4.68351 30 554.8 57.3511
May., 1999 213.5 7.11667 6.01311 30 768.3 49,9131
Jun., 1999 168.4 5.61333 7.23872 30 936.7 46.2491
Jul,, 1999 143.3 4.77667 8.48779 30 1080 45.3221
Aug., 1999 132 4.25806 9.26515 31 1212 437116

Page: 1of1
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27-0CT-99 Manitoba Energy and Mines Report PPS1520

Page: 1 Well Production Record
1999
Field 10 Souris Hartney Mineral Rights FREEHOLD
Pool 53A Lodgepole Virden A
Unit 0
Operator © Tundra
UWI 100.15-17-006-22W1.00
Licence 4399
Water
Days on 0il Water Injection
Month Production Producad Produced Disposed
Cumulative Prior 1685.90 4816.2 47617.7
Jan 28.0 47.6 882.5
Fab 21.0 34.5 478.0
Mar 7.0 13.0 382.0
Apr 30.0 61.2 1175.3
May 26.0 49.3 970.4
Jun 30.0 63.4 969.1
Jul 29.0 89.9 1035.5
Aug 31.0 91.2 1206.2
Sep .0 .0 .0
Oct .0 .0 .0
Nov .0 .0 .0
Dec .0 .0 .0
Ytd 202.0 450.1 7095.0
Cum To Date 1887.0 5266.3 54716.7
Status Date UWI Status

* gk ek k ko ok COOQP




27-0CT-99 Manitoba Energy and Mines Report PP3S1520
Page: 1 Well Production Record
1999

Field 1G Souris Hartney Mineral Rights FREEHOLD
Pool 53A Lodgepole Virden A

Unit 0

Operator 6 Tundra

UWI 100.16-17-006-22W1,00

Licence 1901

Water

Days on 0il Water Injection
Month Production Produced Produced Disposed

m 3 m 3 m 3

Cumulative Prior 11557.0
Jan 0
Feb 0
Mar 0
Apr 0
May 0
Jun .0
Jul .0
Aug 0
Sep 0
Oct 0
Nov 0
Dec 0
Ytd .0
Cum To Date 11557.0

Status Data UWI Status

LR AR E SR XL COOP




27-0CT-99 Manitoba Energy and Mines Report PPS1520
Page: 1 Wall Production Record

1999

Field 10 Souris Hartney Mineral Rights FREEHEOLD
Pool 53A Lodgepole Virden A

Unit 0

Cperator 6 Tundra

UWI 100.06-16-006-22W1.00

Licence 1869

Water

Days on 0il Water Injection
Month Production Produced Produced Disposed

m3 m3 m3

Cumulative Prior 7444.0
Jan 0]
Feb 0
Mar 0
Apr 0
May 0
Jun .0
Jul .0
Aug 0
Sep 0
Cect 0
Nov 0
Dec 0
Ytd .0
Cum To Date 7444.0

Status Date UWI Status

o ode ok ok kok ok ok ok X COOP




27-0CT-99 Manitoba Energy and Mines
Page: 1 Well Production Record

1999

Field 10 Souris Hartney
Pool 53A Lodgepole Virden A
Unit 0

Operator 6 Tundra

UWI 100.12-16-006-22W1.00

Licence 1922

Days on Cil Water

Month Production Producead Produced

Cumulative Prior 11172.0
Jan 0
Feb 0
Mar 0
Apr 0
May 0
Jun .G
Jul .0
Aug 0
Sep 0
Oct 0
Nov 0
Dec 0
Ytd .0
Cum To Date 11172.0

Status Date UWI Status

ok kok ok ok ok kow COOP

Report PPS1520

Mineral Rights FREEHOLD

Water
Injection
Disposed

m 3




27-0CT-99 Manitoba Energy and Mines Report PPS1520

Page: 1 Well Production Record
1999
Field 10 Souris Hartney Mineral Rights FREEHOLD
Pool 53A Lodgepole Virden A
Unit 0
Operator & Tundra
UWI 102.14-16-006-22W1.00
Licence 4420
Water
Days on 0il Water Injection
Month Production Produced Produced Disposed
m 3 m 3 m 3
Cumulative Prier 1221.0 8092.6 4.8
Jan 24.0 143.4 .0
Feb 28.0 162.2 .0
Mar 31.0 1¢0.4 .0
Apr 30.0 147.2 .0
May 31.0 150.4 1.0
Jun 30.0 167.8 3.0
Jul 31.0 168.0 3.2
Aug 31.0 166.9 2.3
Sep .0 .0 .0
QOct .0 .0 .0
Nov .0 .0 .0
Dec .0 .0 .0
Ytd 236.0 1296.3 9.5
Cum To Date 1457.0¢ 9388.9 14.3
Status Date UWI Status

% dok ok ko ok ok ok ok ok COOP




27-0CT-99 Manitoba Energy and Mines Report PPS1520

Page: 1 Well Productiocn Record
1999
Field 10 Souris Hartney Mineral Rights FREEHOLD
Pool 53A Lodgepole Virden A
Unit 0
Operator 6 Tundra
UWI 100.01-17-006-22W1.00
Licence 4826
Water
Days on Oil Water Injection
Month Production Produced Produced Disposed
m 3 m 3 m 3
Cumulative Prior .0 .0 .0
Jan .0 .0 .0
Feb .0 .0 .0
Mar 12.0 252.1 883.7
Apr 30.0 302.7 1417.7
May 30.0 213.5 1283.8
Jun 30.0 168.4 1219.0
Jul 30.0 143.3 1216.3
Aug 31.0 132.0 1223.0
Sep .0 .0 .0
Oct .0 .0 .0
Nov .0 .0 .0
Dec .0 .0 .0
Ytd 163.0 1212.90 7243.5
Cum To Date 163.0 1212 7243.5
Status Date UWI Status

LR R RS SR COOP




27-0CT-99 Manitoba Energy and Mines Report PP51520

Page: 1 Well Production Record
199%
Field 10 Souris Hartney Mineral Rights FREEHOLD
Pool 53A Lodgepele Virden A
Unit 0
Cperator 6 Tundra
UWI 100.02-17-006-22W1.00
Licence 1892
Water
Days on 0il Water Injection
Month Production Produced Produced Disposed
m 3 m 3 n 3
Cumulative Priocr 12209.0 23299.7 72922.9
Jan 31.0 16.8 194.4
Feb 28.0 14.3 180.1
Mar 31.0 15.6 163.9
Apr 30.0 12.8 131.2
May 31.0 13.9 145.¢6
Jun 30.0 17.1 145.6
Jul 29.0 16.5 142,2
Aug 31.0 17.9 152.7
Sep .0 .0 .0
Oct .0 .0 .0
Nov .0 .0 .0
Dec .0 .0 .0
Ytd 241.0 124.9 1255.7
Cum Tc Date 12450.0 23424.%6 74178.6
Status Date UWI Status

ok ok ok ek kok ok ok COOP



27-0CT-99 Manitoba Energy and Mines Report PPS1520

Page: 1 Well Production Record
19995
Field 10 Souris Hartney Mineral Rights FREEHOLD
Pool 53A Lodgepole Virden A
Unit 0
Operator 6 Tundra
UWI 100.03-17-006-22W1.00
Licence 4398
Water
Days on 0il Water Injection
Month Production Produced Produced Disposed
m 3 m 3 m 3
Cumulative Prior 1778.0 19655.6 44191.5
Jan 28.0 262.2 995.5
Feb 28.0 248.4 1673.5
Mar 31.0 279.8 1155.2
Apr 30.0 211.0 950.3
May 30.0 194.6 972.1
Jun 27.90 148.7 853.1
Jul 31.0 162.3 1076.4
Aug 31.0 141.1 936.9
Sep ] .0 .0
Oct .0 .0 .0
Nov .0 .0 .0
Dec .0 .0 .0
Ytd 236.0 1648.1 8013.0
Cum To Date 2014.0 21303.7 52204.5
Status Date UW1l Status

d de ok ke ok Kok ko COOP




27-0CT-99 Manitoba Energy and Mines
Page: 1 Well Production Record

1599

Field 10 Souris Hartney
Pool 534 Lodgepole Virden A
Unit 0

Operator 6 Tundra

UWI 100.06-17-006-22W1.00

Licence 1882

Days on 0il Water

Month Production Produced Produced

Cumulative Prior 11759.0
Jan 0
Feb 0
Mar 0
Apr 0
May 0
Jun .0
Jul .0
Aug 0
Sep 0
Cct 0
Nov 0
Dec 0
Ytd .0
Cum To Date 1175%.0

Status Date UWI Status
o ok k kok ok ok ok kW COOP

Report PPS1520

Mineral Rights FREEHOLD

Water
Injection
Disposed

m 3




27-0CT-99 Manitoba Energy and Mines Report PPS1520
Page: 1 Well Production Record

1999

Field 10 Souris Hartney Mineral Rights FREEHOLD
Pool 53a Lodgepole Virden A

Unit 0

Operator 6 Tundra

UWI 100.08-17~006~-22W1.00

Licence 1855

Water
Days on 0il Water Injection
Month Production Produced Produced Disposed

n 3 m 3 o 3

Cumulative Prior 11828.0
Jan 0
Feb 0
Mar 0
Apr 0
May 0
Jun .0
Jul .0
Bug 0
Sep 0
Oct 0
Nov 0
Dac 0
Ytd .0
Cum To Date 11828.0

Status Date UWI Status

ER R R R S ABD P




27-0CT-99 Manitoba Energy and Mines Report PPS§1520
Page: 1 Well Production Record
1999

Fiaeld 10 Souris Hartney Mineral Rights FREEHOLD
Pool 53A Lodgepole Virden A

Unit c

Operator 6 Tundra

UWI 100.10-17-006-22W1.00

Licence 1877

Water
Days on 0il Water Injection
Month Production Produced Produced Disposed

m 3 n 3 m 3

Cumulative Prior 11966.0
Jan 0
Feb 0
Mar 0
Apr 0
May 0
Jun .0
Jul .0
Aug 0
Sep 0
Oct 0
Nov 0
Dec 0
Ytd .0
Cum To Date 11966.0

Status Date UWI Status

b ek ko kK ke ke COOP




