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July 15, 1994

Manitoba Energy and Mines
Petroleum Branch

555 - 330 Graham Avenue
Winnipeg, Manitoba

Attention: Mr. L.R. Dubreuil
Director, Petroleum Branch

Dear Mr. Dubreuil,
RE: Kola Area TWP. 10-11, RGE. 29 WIM

32 Hectare Special Spacing Application
Bakken Development

INTRODUCTION

Tundra 0il and Gas Ltd., and Corvair 0Oils Ltd. jointly
submit the referenced application to ammend the current 16
hectare spacing to 32 hectare spacing for Bakken oil
development in Townships 10 and 11, Range 29 W1M. The 32
hectare Bakken development plan has been initiated due to
high historical finding costs and unpredictable low oil
prices which has made Bakken development on 16 hectare
spacing economically unattractive. From a technical
perspective, the special spacing application is also in
response to observed production performance in the Kola
Bakken 'A' Pool. Recent development drilling during 1993 in
the Kola Bakken 'A' Pool indicates significant pressure
depletion in newly developed drilling spacing units. This
suggests that the existing vertical wells are draining oil
reserves beyond their current 16 hectare spacing units. As a
result, interwell interference is occurring, and 16 hectare
spacing is not necessary to exploit the Bakken oil reserves.

In order to determine the most attractive exploitation
strateqgy for Bakken development in the Kola area, Tundra 0il
and Gas Ltd. initiated a numerical reservoir simulation
study. The objectives of the reservoir simulation study were
three fold: (1) to determine the optimum economic spacing
for primary recovery; (2) to assess the incremental oil
recovery by waterflooding the Bakken formation on both 16
and 32 hectare spacing; and (3) to evaluate the technical
feasibility and economic impact of horizontal drilling in
the Bakken reservoir. A Calgary petroleum engineering
consulting firm (Scientific Software Intercomp) with Bakken
simulation experience was retained to undertake the study.
In support of our 32 hectare special spacing application for

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone: {204} 334-5850 Fax: {204} 934-5820
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Bakken development, a copy of the reservoir simulation study
is attached. A discussion of the production performance of
the new 1993 Bakken development wells, and the highlights of
the reservoir simulation study are presented hereafter.

NEW WELL PRODUCTION PERFORMANCE

A review of the production performance of the new 1993
Bakken development wells was undertaken to establish in
conjunction with DST's pressures whether interwell
production interference is occurring. The production
performance of all six 1993 North Kola Bakken 'A' Pool
development wells were reviewed to address this drainage
consideration. Appendix A outlines the ultimate recovery
predictions of new wells 13-28, 16-29, 1-32, 2-32, 8-32, and
7-33-10-29. Wells 16-29 and 13-28 are declining at a high
rate due to historical depletion from wellg 9-29 and 12-28-
10-29. This is supported by the 1993 DST pressure at well
16-29 which had a static extrapolated reservoir pressure of
6920 kPa. This is 1950 kPa below the original Bakken 'A'
Pool reservoir pressure of 8874 kPa. A review of wells 1-32,
2-32, and 8-32 indicates that well 1-32 has declined in oil
productivity by 50% during the last six months. There are no
mechanical problems evident at this location, and formation
damage is not considered to be contributing to the decline.
A 1993 DST static extrapolated reservoir pressure of 7420
kPa was measured at the 1-32 location. Again depletion is
evident at 1-32 due to established production to the south.
Similarly, depletion at new well 7-33 was also evident from
the DST pressure. A static extrapolated reservoir pressure
of 7915 kPa was measured at 7-33. The 7-33 well is almost 1
mile from established Bakken 'A' Pool production to the
south and appreciable depletion was also evident at this
location. The rapid decline in o0il productivity (50% during
the last 4 months) also supports that depletion has occurred
in L8SD 7-33 prior to drilling. The wultimate recovery
predictions outlined for the North Kola wells in Appendix A
indicates that only one well (8-32) at this time is likely
to recover in excess of 4000 m3. Under this recovery
scenario (below 4000 m3), it is not economic to pursue
Bakken 'A' Pool development. In summary, over time, a
typical Kola Bakken 'A' Pool well will drain oil reserves
beyond its current 16 hectare spacing. On this basis, due to
previous  Thistorical depletion, and current interwell
production interference, 16 hectare spacing is not
considered by Tundra to be the most effective exploitation
plan to continue Bakken 'A' Pool development in North Kola.
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LANDS

Exhibit No.l1 (refer to Appendix B) outlines the lands for
which 32 hectare spacing is made application herein. The
surface and mineral rights owners within the 32 hectare
application area and the immediate quarter section adjoining
the special spacing area are also listed in Appendix B. The
intent of the special spacing application is to remove 16
hectare offset drilling obligations during the 32 hectare
development of the Bakken formation in the application area.
Tundra is also of the understanding that with the approval
of the 32 hectare special spacing application in the
aforementioned target lands, we will be subject to 32
hectare offset obligations in the application area. The
total area for which 32 hectare spacing is requested
represents 10,036 hectares (24,800 acres)}.

GECLOGY

The Bakken 'A' Pool formation has been interpreted by
Tundra to extend to the North of the Kola Unit No.l over the
special application area. The productive member of the
Bakken reservoir complex in the 32 Thectare special
application area is considered to be similar to the
producing interval in the Kola Unit No.l. The Bakken 'A'
Pool in the Kola Unit No.l produces from a 1 to 3 metre
thick, fine to medium grained dolomitic sandstone developed
at the base of the middle Bakken member. Potential reservoir
exists within a 1 metre thick sandstone developed at the top
of the middle Bakken member. The production capability of
the upper zone is uncertain, as no independent production
testing has been done to date. The top seal £for the
reservoir is provided by the overlying black shale of the
Upper Bakken Member. Seat seal 1is the red and green
dolomitic shales of the Devonian Lyleton formation. The
Middle Bakken reservoir has a gentle regional dip to the
southwest. Local structural closure is developed to the
north and west and is attributed to differential salt
solution. The wells and pore volume included in the Kola
simulation model area are outlined in Appendix C.

PRESSURE HISTORY

A comprehensive listing of the Kola Bakken 'A' Pool
pressure history (based on drill stem tests and acoustic
well sounder measurements) is outlined on Table No.7 (refer
to reservoir simulation study). Discovery pool pressure
(Well 13-21-10-29) for the Kola Bakken 'A' Pool was 8874 kPa
(adjusted to datum). As previously mentioned, recent
development drilling during 1993 in the Kola Bakken 'A' Pool
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indicates that there has been significant pressure depletion
and drainage of previously undrilled DSU's. Development well
15-21-10-29 indicated static pool pressure of 6195 kPa from
the DST. Wells 16-29 and 1-32-10-29, north of the model
gimulation area, also indicated pressure depletion from
wells producing in the model area. Wells 16-29 and 1-32 had
static pool pressures of €920 kPa and 7420 kPa (from DST
measuremments) . Appendix D outlines the DST pressure
measurements for wells 15-21, 16-29, and 1-32-10-29.
Similarly, a 1 mile stepout also indicated depletion at new
well 7-33-10-29 based on the DST static pool pressure of
7915 kPa at this location. The pressure history data for the
Kola Bakken 'A' Pool suggests that the drainage area for an
average well is greater than 16 hectares. The conclusions
that follow under the reservoir gimulation study section of
this application support this observation.

RESERVOIR SIMULATION STUDY

A summary is provided hereafter of the highlights and
conclusions derived from the Kola Bakken 'A' Pool reservoir
simulation study.

1. Geological Model

The geological model used in the simulation study
consisted of five layers. The layers have been categorized
from top to bottom in the reservoir column as follows:

* Layer 1: Top layer in model representing the Lodgepole
formation. This layer was built into the model to represent
water infux and potential pressure support after hydraulic
fracturing. A Carter-Tracy infinite acting acquifer was
attached to Layer 1 to provide a continuous source of water.
The Upper Bakken Shale was also included in Layer 1.

* Layer 2: Below Layer 1 representing the potentially
productive upper zone of the Middle Bakken Member.

* Layer 3: Below Layer 2 representing the tight or
unproductive section gseparating the upper and lower Middle
Bakken productive zones.

* Layers 4 and 5: Bottom two layers in the geological model
to represent the productive lower zone of the Middle Bakken
Member.

2. Reserves

The oil-in-place estimates were determined from pore
volume mapping that was recently generated by Tundra. The
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pore volume mapping was based on all available petrophysical
data (logs, c¢ore, seismic, and previous mapping) in the
model area, and recent development drilling. Based on the
aforementioned process, the total volumetric oil-in-place in
the model area was determined to be 461,000 m3 (2,899,690
STB) .

3. Model Design and Calibration

This represents the most important phase of the reservoir
simulation project since a history match must first be
achieved between model generated and actual field production
history. After a reliable history match has been achieved,
predictive cases can be generated to evaluate various
depletion scenarios. The model calibration phase of the
reservoir simulation project also provided a test of the
current geological interpretation of the Kola Bakken 'A'
Pool.

The reservoir drive mechanism for the Kola Bakken 'A’
Pool was initially interpreted as a fluid expansion sgystem
(oil displacing ocil) with no acquifer support. This concept
proved to be incorrect, since oil-in-place estimates in the
model area had to be increased by a factor of 10 before a
higstory match could be achieved. Similar pore volume
increases were added to the north of the model area (north
of the Kola Unit No.l1l) with substantial permeability
increases before the model would run. This suggests that oil
expansion is not the primary drive mechanism in the Kola
Bakken 'A' Pool.

Since an infinite acting acquifer was built into the
model (Layer 1: Lodgepole formation), this approach was next
tested to determine if a reliable history match could be
achieved without changing the oil-in-place estimates. This
approach indicated that water went preferentially to the
perforations in wells that were fractured out of zone, and
did not provide any areal reservoir pressure support in the
Kola Bakken 'A' Pool. Since the hydraulic fractures only
provide water production at the immediate well, this
approach was also not considered as a reliable method to
achieve a history match for the Kola Bakken 'A' Pool.

After testing larger increases in oil-in-place and
pressure support from the Lodgepole formation as methods to
calibrate the model to actual field production performance,
an alternative approach was considered for testing. An oil-
acquifer system with the acquifer being limited acting was
added to the lower sand of the Middle Bakken Member (Layers
4 and 5). This suggests that the o0il leg in the Kola Bakken
'A' Pool connects regionally to an acquifer with oil being
driven by the water. Based on Tundra's internal geological
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assessment, the o0il / water contact is coincident with the
salt collapse. The recent flattening of the field decline in
the Kola Bakken 'A' Pool suggests that pressure support is
being provided to the Kola Bakken 'A' Pool apart from the
current waterflood. The model was rerun with the oil-
acquifer concept and a reliable history match was achieved
without changing o0il-in-place estimates and without making
large changes to permeability profiles in the Kola Bakken
'A' Pool. On this basis, Tundra is comfortable that the
model has been appropriately constructed and calibrated to
actual field producing conditions.

At this point, several predictive cases were generated to
address the aforementioned objectives.

4. Optimum Spacing for Primary Recovery

The first predictive cases run after model calibration
were to compare primary recovery on 16 and 32 hectare
spacing. Primary recovery under this item refers to
technical oil recovery prior to econonmic screening. Two
cases of 32 hectare well spacing were generated. The first
case of 32 hectare spacing only considered the lands
available within the model area without technical screening
in terms of reservoir development information acquired
during the course of drilling (refer to Appendix E). The
second case of 32 hectare spacing (refer to Appendix E)
recognized that new locations would be gelected on a
technical basis as new information became available during
the course of drilling (referred to as the 32-H hectare
highgraded scenario). The reservoir pressure during the
forecast period remained above the bubble point in both the
16 and 32 hectare cases. The single well technical
recoveries (before economics) for 16 and 32 hectare spacing
are outlined as follows:

Spacing Recovery/well Recovery/well
(hectares) with D&A’s excluding D&A’s
(STB) | (STB)

9 el I gl

16 34,470 7"-’-’3’: “ # 43’090 %‘)i‘;i;m).ug
32 45,600 543,100 54,720 G410
Lo udD RTINS

32-H 55,040 [bY 66,045  bloD,uS

Note: For recovery/well with D&A’s on 16 hectare spacing
represents a total of 25 wells.

For recovery/well with D&A's on 32 hectare spacing
represents a total of 12 wells.
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Note: (continued)

For recovery/well excluding D&A's on 16 hectare
spacing represents 20 producing wells.

For recovery/well excluding D&A's on 32 hectare
spacing represents 10 producing wells.

The above single well recoveries represent a chance
factor of success of 80%, which is considered high
based on recent development drilling. A chance factor
of 70% is considered more appropriate for further
Bakken exploration and development.

Both 32 hectare spacing cases have exceeded the 16
hectare spacing scenario in terms of ultimate primary
recovery per single well. Both the 16 and 32 hectare spacing
cases include a mix of wells with good and marginal
reservoir quality, in order not to bias the recovery
estimates. On this basis, there is definitely interwell
interference occurring in the Kola Bakken 'A' Pool, and the
majority of wells on 16 hectare spacing are draining more
than one spacing unit. Therefore, the 32 hectare spacing
scenario appears to be more attractive on an economic basis
and will provide better return on investment and lower
finding costs. A subsequent section in this application
addresses the economic indicators for the 16 and 32 hectare
spacing scenarios.

5. Waterflood Recovery and Horizontal Drilling

Optimum well spacing was also investigated in the
simulation model for secondary recovery. The predictive
results from the gimulation model indicate that
waterflooding may not be a viable depletion strategy for the
Bakken 'A' Pool.

Tundra is of the opinion that waterflooding does
provide pressure maintenance, and through this process
should extend the economic producing life of the Bakken 'A!
Pool. Recent production results from the inital area of
waterflooding in the Kola Unit No.l1 are encouraging, and
further monitoring is required before the impact of
waterflooding can be reliably evaluated for the Kola Bakken
'A' Pool. Tundra will advise the Crown as to the economic
viability and appropriate spacing for waterflooding once
sufficient production history is available to proceed with
an expanded depletion plan.
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The impact of horizontal drilling was also investigated
during the course of the simulation study. The predictive
cases indicate that horizontal drilling in the Bakken 'A'
Pool is very attractive and would increase pool recovery
while lowering finding costs. The best place to implement
this technology at this time would be in North Kola where
higher reservoir pressures are expected. The application of
horizontal drilling would also be more attractive on 32
hectare spacing since a larger land area could be more
effectively developed and depleted with fewer wells, and
less surface disruption for land owners.

ECONOMICS FOR PRIMARY RECOVERY

An economic evaluation was undertaken to determine what
would have Dbeen the most attractive depletion and
development scenaric for primary recovery from the Kola
Bakken 'A' Pool. Single well economics were run for both 16
and 32 hectare well spacing. The following information was
common to the two spacing scenarios:

* Production period commenced in January, 1994 and lasted 15
to 19 years as forecasted from the simulation study.

* Capital cost to drill, case, complete, equip, tie-in and
fracture stimulate of $220,000/well.

* An initial oil price of $18.00 CDN/barrel inflated at
5% /year.

* An initial operating cost of $3000/well/month with a
variable component of $0.25/barrel, all inflated at 5%/year.
This converted to $3.40/barrel to $4.70/barrel which matches
current operating costs. The variance is attributable to
lower initial production rates from a well on 16 hectare
spacing. )

* New Crown royalties were used.

The technical reserve recoveries for the two spacing
scenarios were taken from the simulation study predictions,
which have been previously outlined in this application.

The single well economics for primary oil recovery on
16 and 32 hectare spacing are outlined as follows:
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SINGLE WELL ECONOMICS
(Before Tax)

Well Cap. Reserve Finding NPV Payout
Spacing Inv. Recovery Coste

(ha) (M3) (STB) ($/8TB) (M3) (years)

16 220 27,760 7.93 -3¢0 5.0

32 220 37,440 5.88 86 2.1 \
32-H 220 46,880 4.69 142 2.0
Note:

* Cap Inv.: refers to capital investment.
* Reserve recovery represents economic reserves
* NPV: discounted cash flow at discount factor = 12%

* All economic indicators based on a discount factor of 12%.

The economic analysis indicates that primary oil recovery
on 16 hectare spacing 1is not economic. The economic
screening of both 16 and 32 hectare spacing scenarios also
indicates that there has been erosion in all the technical
primary recovery predictions. This suggests that Bakken 'A'
Pool o0il development is also price sensitive even under
higher primary oil recoveries. The two 32 hectare spacing
scenarios provide economic indicators that would allow
Tundra to continue with Kola Bakken 'A' Pool development in
the future. Finding costs of $7.90/barrel (refer to Table
No.l) under oil prices of $18/barrel are unacceptable for
Tundra to continue with Bakken 'A' Pool development. Finding
costs of $5/barrel are more acceptable economic indicators
which can be attained with 32 hectare development. Table
No.1l provides a comprehensive summary of the single well
primary recovery economic indicators for 16 and 32 hecatre
spacing. The single well economic evaluations for the 16 and
32 hectare spacing scenarios are outlined in Appendix F.
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SUMMARY

Tundra is prepared to commence development of the Kola
Bakken 'A' Pool on 32 hectare spacing during the third
quarter of 1994. The 32 hectare spacing application is
essentially intended for primary oil recovery. This
application does not, however, preclude 16  hectare
development in the future, depending on our future
experience with 32 hectare development. Our expectations
(based on actual field performance and the recent simulation
study supporting current field performance) are that the 32
hectare spacing depletion plan will meet the business
objectives of investors, royalty owners, and the Crown.

The approval of the 32 hectare special spacing
application is required in order for Tundra to continue with
further Kola Bakken 'A' Pool development. The prevailing
average oil price of $18/barrel during the first quarter of
1994, has resulted in Tundra adopting a survival strategy
that will provide acceptable economic returns for all
participating parties in a continuing volatile oil price
environment. Based on our asgessment, continued Kola Bakken
'A' Pool development can be best accomplished on 32 hectare
spacing.

Tundra is currently planning to drill 4 wells in
Section 33-10-29 on 32 hectare spacing during the third
quarter of 1994. To this end, our office is prepared to
provide the Crown with further assistance to expedite
approval of this application by late August, 1994.

If you should have any questions, please contact George
Czyzewski at 934-5853.
Respectfully submitted,

TUNDRA OIL AND GAS LTD.

o T

George Czyzewski, P.Eng.
Senior Reservoir Engineer
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corvair Oils Ltd., @&as a participating party in the
development of the Kola Bakken 'A' Pool, supports the 32
hectare special spacing application for the lands outlined
in this document. AS testimony of our support of the Kola 32
hectare special spacing application, Corvair Oils Ltd has
alsc signed this document by a duly appointed officer of the

company .
Corvair Oils Ltd. UV Date
cc: R. Puchniak .

J. Mitchell, Corvair Cils Ltd.
R. Delbaere, Corvair Oils Ltd.
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APPENDIX A

1993 BAKKEN ‘A’ POOL NEW WELL PRODUCTION PERFORMANCE
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APPENDIX B

-ANDS TO BE INCLUDED IN 32 HECTARE SPACING AREA
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APPENDIX C

O0RE VOLUME AND WELLS INCLUDED IN SIMULATION AREA
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APPENDIX D

BAKKEN "A" POOL 1993 DST'S
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APPENDIX E

WELLS INCLUDED IN 32 HECTARE SPACING EVALUATION CASES
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APPENDIX F

KOLA BAKKEN ‘A’ POOL SINGLE WELL ECONOMICS 16 AND 32 HECTARE SPACING




TrULEUM BCONOMICS EVALUATION PROGRAM Version: Rel, 7.1

TUNDRA OIL AND GAS LID. Time: 94/07/06 16:12:1
File: K16PRIIW
[ CASE DESCRIPTION --------------cm----~ 1 {ommmmmmmmm o NET PRBSENT VALUBS ( M$§) --~------------ ]
KOLA BAKXEN 'A' POOL MODEL ARBA DISC RATR (%) ¢.0 12.0 15.0 18.0 20.0 24.0
. BCONOMICS POR TYPICAL WELL ON 16 HECTARE SPACING
PRIMARY RECOVERY B.T. OPBR INC 221 190 184 178 174 168
B.T. CAP INV. 220 2240 220 220 220 220
B.T. CASH PLOW 1 -30 -36 -42 -46 -52
Royalty Regime: MANITOBA Gas Holiday: NO
Reserve type: PDE 0il Holiday: NO A.T. OPER INC 154 166 160 155 151 145
Roymlty Type:Crwn Bval/Prod Start: 94- 1/%4- 1 A.T. CAP INV. 320 220 220 220 220 220
""Reversion Pt: Proj/Beon Life: 15.1/ €.0 yrs A.T. CASH FLOW -26¢ -54 -60 -65 -59 -75
[-------- BCONOMIC IMNDICATORS -------- 1 [-+------=- PRODUCTS RECOVBRY --n------=--- ] {-------- COMPANY W.I. ------- ]
B.TAX A.TAX GROSS WI ROY NET Initk Finl%
ROR - PCNT 0.3 0.0 OIL STB 27757 27757 3810 23946 REVENUR 100.0 100.0
PAYOUT PERIOD - BVAL 5.0 a.0 GAS-RAW MSCF 0 0 FIBLD CAP  100.0 100.0

GAS-SALES M3CP [ 0 0 0 PLANT CAP
JNDISC PIR - 5/% 0.00 -0.12 ETHANE STB [} [ [} o GATH CAP
12.0 PCT PIR - §/3 -0.13 -0.2% PROPANE STB 0 o 0 [}

15.0 BCT PIR - /% -0.16 -0.27 BUTANE aTB o 0 0 ] ORR-GAS R
qPV @ 12.0 - §/Bbl -1,07 -1.95 CONDBNS . STEB o 0 0 ] ORR-0OIL
PV & 15.0 - §$/8Bbl -1.30 ~-2.16 SULPHUR LT 0 a 0 1]

OTHER sTB 0 0 0 0 ROYALTY 18.0 0.0
[~mmmwmmmmmmmmmmmeem oo —aoess———ee—————asoo- WI CASH PLOW SUMMARY ------e=rmr----mmcmom oo assmn——oooo-oooooooo-oo 1
{BAR [----OIL PRODUCTION--] TOTAL --ROYALTY-- --OPBRATING-- OPER NEBTBACK CAPTL B.TAX TOTAL {----APTRR TAX----- ]

RATR  VOL. PRICE REV. EMINTAX BXPENSE INC. B.TAX INV. CASH TAX  CASH 12.0% cumM

Bbl/D STB $/Bbl $ $ A $ $/Bbl $ $/Bbl $ $ $ $ $ $
ZERO 220000 -220000 0 -220000 -220000 -220000
1994 22 8037 18.00 144673 26040 18 38009 4.73 80624 10.03 0 80624 13508 67116 66452 -153548
995 17 6201 18.90 117195 18751 16 39428 6£.36 59016 9.52 0 5%016 7138 51879 45584 -10796S
1996 13 4784 19.B4 949316 12729 13 41009 8.57 41198 8.61 0 41198 4539 36659 28585 -79379
1997 10 3691 20.84 76504 7805 10 42743 11.58 26357 7.14 0 26357 1733 - 245625 17040 -62339
998 8 2847 21.88 62298 4878 8 44623 15.67 12797 4.49 o 12797 0 12797  TB59 -54480
1999 & 2197 22.97 S0465 3048 & 46647 21.23 770 0.38% 0 770 0 770 420 -54061
WUBT 27757 546472 73252 252459 220761 220000 761 26917 -26155 -54061
REM. 0 0 0 ¢ -0 0 [} 0 0 -0
FOTL 27787 546472 73252 252459 220761 220000 761 26917 -26155 -54061
12.0% DISC 439224 62242 186659 150323 220000 -29677 24384 -54061

% OF REV. 100 14 42 43 50 -7 & -12




TeULEUM BCONOMICS EVALUATION PROGRAM
TUNDRA OIL AND GAS LTD.
Y

n nt: KOLA BAKKEN POOL MODBL AREA

rrrzEzxzxcrcaEsnaaxsxcxcncascnnee WORKING

Versicn: Rel. 7.1
Time: 94/07/06 16:12:1
File: K16PRIIw
Report: peeproy

INTERBST CROWN ROYALTIES, MINBRAL TAX AND OTHRR ROYALTIES EECECCaRERSRECCACREEECSCEs=mEECSE

R ittt CROWN ROYALTIBS AND MINBRAL TAX -----cmmm e e rmmeoo 1 [--~----- OTHBR ROYALTIES ------- ]
Other Manual oil Gae

0il Gas Cond Propane Butane Bthans Sulphur Prod Crn or Frhld Over- Over- Net
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral Prhld Riding Riding Profit
Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Rovalty Inter.

e M$ M$ M3 M§ M$ LH] M3 L1 M3 M$ M$ M5 M3$ M3
Xl 26.0 0.0 0.0 0.0 Q.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5. lg.8 0.0 0.0 ©.0 0.0 0.0 0.0 .0 9.0 0.0 0.0 0.0 .0 0.0
't 12.7 0.0 0.0 d.0 0.0 0.0 0.0 0.0 g.0 c.0 0.0 0.0 ¢.0 a.0
7 7.8 0.0 0.0 0.0 .4 0.0 0.0 9.0 a.0 g.0 0.0 0.0 a.o 0.0
a 4.9 0.0 0.0 g.a 0.0 ¢.0 0.0 0.0 0.0 0.0 ¢.0 0.0 0.0 D.0
< 3.0 0.0 9.0 0.0 0.0 a.0 0.0 0. 0.0 0.0 0.0 0.0 0.¢ 0.0
= BRI EEECErEEEEEEEAE S AN EEERER EEEEEEER --‘-I--..---HESSHFIIII-IHEIII'EEB‘--=¢.ﬁ=====ﬁ======t====l.===
C 73.3 0.0 0.0 0.0 .0 g.0 0.0 0.0 0.0 0.0 0.0 0.¢ 0.0 0.0
C 0.0 0.0 c.0 0.0 g.0 0.9 0.0 0.0 0.0 6.0 0.0 0.0 Q.0 0.¢
EEXETIECCER L2 2 =-==-“UIEI----llll.-l-h---=-“ﬂliilt-ﬂtilﬂtSSSSSI-.--z--=-=8SIE======'IIE=======833=====n====l:======
Q. 73.3 0.0 0.0 o.go 0.0 0.0 ¢.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0




r...JLEUM ECONMOMICS EVALUATION PROGRAM Veraion: Rel. 7.1

TUMDRA OIL AND ShAS LTD. Time: 94/07/06 16:18:4

Pile: K32PRIIW

[-ummmmmmmmmommemm= CASE DBESCRIPTION -----------w-------=-- 1 [-mmmwmrmmme- NET PRESENT VALUBS ( M$) --------------- ]
KOLA BAKKEN ‘A’ POOL MODEL AREA DISC RATE (%) 0.0 12.¢ 15.0 18.0 20.0 24.0
BCONOMICS FOR TYPICAL WELL ON 32 HECTARE SPACING
PRIMARY REBCOVERY B.T. OPBER INC 363 306 295 284 278 265
CAP INV. 220 220 220 220 220 220
B.T. CASH FLOW 143 B6 75 64 58 45
Royalty Regime: MANITOBA Gas Holiday: NO
Reseyvs type: PDP ©il Holiday: NO A.T. OPER INC 277 232 223 215 210 200
Royalty Type:Crwn Bval /Prod Start: 54- 1/94- 1 A.T. CAP INV. 220 220 220 220 220 220
Reversion Pt: Proj/Beon Life: 15.4/ 6.0 yra A.T. CASH FLOW 57 12 3 -5 -10 20
[+---=---- ECONOMIC IMDICATORS -------- ] [----7----- PRODUCTS RBCOVERY ------------ 1 [-------- COMPANY W.T. ------- ]
8.TAX A.TAX GROSS Wl ROY NBT Initk Pinl¥
ROR - PCNT 43.5 16.1 OIL STB 17438 217438 6076 31359 REVENUE 100.0 100.0
PAYOUT PERIOD - EVAL 2.1 3.3 GAS -RAW MSCF ] 4] FIBLD CAP 100.0 100.0

GAS-SALES MSCP [v] 4] 0 o PLANT CAP
UNDISC PIR - §/% 0.65 0.26 ETHANE STEB 0 1] [+ 0 GATH CAP
12.0 PCT PIR - $/8 9.39 0.06 PROPANE STB 0 L] o 0
15.0 PCT PIR - 8/% 0.34 0.01 BUTANB STB 0 o 0 o] ORR-GAS
NPV ® 12.0 - $/Bbl 2.31 0.33 CONDENS . S8TB L] 0 0 a ORR-OIL *

NPV ® 15.0 - $/Bbl 2.00 0.09 SULPHUR LT ] 0 0 4]

OTHER STB 0 4] i) 0 ROYALTY 19.9 0.9
[----c---wrrmmomommw s mmmmom s mmmmmS oo mRETEmTTT WI CASH PLOW SUMMARY ~-----------¢------s=-------smo-o---osoosom-smoo” 1
YBAR [----OIL PRODUCTION--] TOTAL --ROYALTY-- --OPERATING--  OPER NETBACK CAPTL B.TAX TOTAL [----AFTER TAX----- 1

RATE VOL. PRICE REV. &MINTAX EXPENSE INC. B.TAX INV. CASH TAX CASH 12.0% CUM

Bbl/D STB $/Bbl $ $ x $ $/Bbl $ $/Bbl $ $ $ $ $ $
ZERO 220000 -220000 ¢ -220000 -220000 -220000
1994 31 11163 18.00 200931 39964 20 38791 3.47 122176 10.94 0 122176 32580 89596 88709 -1312851
1985 23 8469 1B.90 160068 29362 18 40023 4.73 90683 10.71 0 90683 21673 69010 60637 -70655
1596 18 6426 19.84 127516 20753 16 41461 6.45 65262 10.18 0 65262 15584 49677 387317 -31918
1897 13 - 4B75 20.84 101583 138316 14 43085 8.84 44662 9.16 D 44662 10099 34562 23917 -8000
1998 10 3699 21.88 80925 8231 10 44882 12.13 27812 7.52 0 27812 $224 22688 13872 5871
1999 8 2806 22.97 64467 4975 g 46842 16.69 12651 4.51 0 12651 924 11727 6391 12262
3UBT 37438 735490 11716l 255084 163245 220000 143245 B6084 57161 12263
REN . 0 0 0 3 0 0 0 0 0 D
TOTL 37438 735490 117361 255084 363245 220000 143245 B60B4 57161 12263
12,0% DISC S94148 98922 188810 306416 220000 B5416 T4153 12263

% OF REV. 100 17 32 52 a7 15 12 2




I LEUM ECONOMICS EVALUATION PROGRAM Version: Rel. 7.1

TUNDRA OIL AND GAS LTD. Time: 94/07/06 16:18:4
File: K32PRIIW

m 1t: KOLA BAKKEN 'A' POOL MODEL AREA Report: peeproy

coassEae stk mmneeee WORKING INTBRBST CROWN ROYALTIES, MINERAL TAX AND OTHER ROYALTIBS zemc=x TEEs E=mzzomx

R EECEEE TP E PP P CROWN ROYALTIES AND MINERAL TAX ----------r;ec-om oo ) [-------- OTHER ROYALTIBS ------- 1

Other Manual 0il Gas

ail Gas Cond Propane Butane Bthane Sulphur Prod. Crm or Frhld Over- Over- Net
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral Frhld Riding Riding Profit

Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Royalty Inter.

Y M$ Ms M CH M$ M$ M3 M M$ M3 M Mg M3 us
4 10.0 0.0 0.0 a.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 e.0 0.0 0.0
5 25.4 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0
6 20.8 0.0 ag.0 0.0 0.0 a9.0 Q.0 0.0 0.0 0.0 0.0 0.0 0.0Q .0
7 13.8 0.0 0.0 0.0 0.0 0.0 0.0 Q.0 a.o 0.0 0.0 0.0 0.0 a.o
8 a.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9’ 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 g.0 0.0 0.0 0.0
e R R R
-
o 117.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 0.0 d.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 0.0 0.0 c.q

LR R E R e N s TN I NS A A N EREFEEN OO C RO ERBEITECCSERSNECCCCCCOKESS

0 117.2 0.0 0.0 0.0 0.0 0.0 0.0 9.9 0.0 0.0 0.0 0.0 ¢.0 g.0




T LEUM BCONOMICS EVALUATION PROGRAM Version: Rel. 7.1

TUNDRA OIL AND GAS LTD. Time: 94/07/06 16:31:3
File: K32PRIHW
[mmmmrmommm o - CASE DESCRIPTION ----------------—---- ] I NET PRESENT VALUBS ( M$} -----------n-_. 1
KOLA BAKKEN ‘A‘' POOL MODEBL AREBA DISC RATE (%) 0.0 12.0 15.0 18.0 20.0 24.0
BCONOMICS POR TYPICAL WELL ON HIGH GRADED 32 HECTARE SPACING
'RIMARY RECOVERY OPBER INC 448 162 345 330 320 103
CAP INV. 220 220 220 220 220 220
CASH FLOW 228 142 125 110 100 a3
‘oyalty Regime: MANITOBA Gas Holiday: NO
eserve type: PDP 0il Holiday: NO A.T. OPER INC 329 265 252 241 234 222
Royalty Type:Crwn Bval/Prod Start: 94- 1/94- 1 A.T. CAP INV, 220 220 220 220 220 220
neversion Pt: Proj/Bcon Life: 18.6/ 8.0 yrs A.T. CASH FLOW 199 45 3z 21 14 2
[EEEETE BCONOMIC INDICATORS -------- ] [----ee--- PRODUCTS RECOVBRY ---------v-» 1 [ COMPANY W.I. ------- ]
B.TAX A.TAX GROSS WI ROY NET Init% Pinl%
OR - PCNT 54.4 24.56 OIL STB 46883 46883 7444 394319 REVENUE 100.0 100.0
AYOUT PBRIOD - EVAL 2.0 3.0 GAS - RAW MSCF a 0 FIELD CAP  100.0 100.0
GAS-SALES MSCF 0 0 0 ] PLANT CAP
NDISC PIR - 5/3% 1.04 0.49 BTHANE STB 0 0 ] 0 GATH CAP
2.0 PCT PIR - §/% 0.64 0.20 PROPANE STB 0 0 0 0
15.0 PCT PIR - §/% 0.57 0.15% BUTANE gTB 0 ] 0 0 ORR -GAS
NPV ® 12.0 - $/Bbl 3.02 0.95 CONDENS . sTB 0 0 0 0 ORR-OIL *
PV @ 15.0 - $/Bbl 2.66 0.69 SULPHUR LT ] 0 [} 0
OTHER sTB 0 0 0 o ROYALTY 20.0 0.0
------------------------------------------------- WI CASH PLOW SUMMARY ------ o oommo oo oo e ee 1]
3AR  [----OIL PRODUCTION--] TOTAL --ROYALTY-- --OPERATING-- OPER NETBACK CAPTL B.TAX TOTAL (----AFTER TAX----- ]
RATE  VOL. PRICE  RBV. S&MINTAX HEXPENSE INC. B.TAX INV, CASH TAX CASH 12.0% CUM
Bb1/D STB $/Bbl $ $ * § $/Bbl § $/Bbl $ $ $ $ $ $
ZBRO 220000 -220000 0 -220000 -220000 -220000
1994 31 114198 18.00 205541 41105 20 38855  3.40 125581 11.00 0 125581 34143 91438 $0533 -129467
195 25 9084 18.90 171633 32237 19 40184 4.42 99262 10.93 0 99262 25610 73651 64714 -64753
_196 20 7226 19.84 143402 24725 17 41682 5.77 76996 10.66 0 76996 20970 56025 43687 -21066
1997 16 §748 20.84 119780 18340 16 43338 7.54 S&ioz 10.11 0 58102 16268 41833 28949 7882
198 13 4573 21.88 100049 12891 13 45148  9.87 42010 9.19 0 42010 11708 30302 18609 26492
1999 10 3638 22.97 83568 8359 10 47107 12.95 28102 7.73 ¢ 28102 7399 20703 11283 37715
3200 8 2894 24.12 69802  S554 49213 17.01 15035 5.20 ¢ 150135 3294 11641 5630 43405
01 € 2302 25.23 58304 3691 6 561465 22.36 1148 1.37 ¢ 3148 @ 3148 1351 44756
SUBT 46833 952128 146902 156992 448234 220000 228234 119492 108741 44756
M. o 0 o ] -0 0 0 0 0 -0
TL 46882 952128 146902 356992 448234 220000 228234 119493 10B741 44756
. 0% DISC 714838 117737 235563 361538 220000 141538 96782 44756
OF REV. 100 16 33 s1 11 20 14 6




1

LEUM ECONOMICS EVALUATION PROGRAM Version: Rel. 7.1

Time: 94/07/06 16:31:2
File: K32PRIHW

TUNDRA OIL AND GAS LTD-

at: KOLA BAKKEN *A‘ POOL MODEL ARHA ' Report: peeproy
ErEECCEEEMCCMRICEEONRESEECD WORKING INTEREST CROWN ROYALTIES, MINERAL TAX AND OTHER ROYALTIES =msccuss=aco=SSocCSEXSCCCooSXRMES
------------------- CROWN ROYALTIES AND MINBRAL TAX e mermmmmmmmem e m e m ] [-------- OTHER ROYALTIBS ------.]
other Manual 0il Gas
o1l Gae Cond Propans Butane Ethane Sulphur Prod. Crn or Frhld cver- Over- Net
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral frhld Riding Riding Profit

Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Reoyalty Inter.

M3 s M$ M$ M$ M$ M$ M§ MS M3 M$ s M$ M$

41.1 0.0 6.0 c.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12.2 0.0 0.¢ 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 a.a
24.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.0 0.0 0.0 0.0 0.0
18.1 0.0 g.0 0.0 -0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12.9 0.0 0.0 0.0 .0 0.0 0.0 0.0 8.0 0.0 0.0 0.0 0.0 0.0
B.4 0.0 0.0 0.0 0.0 a.0 0.0 0.0 .0 0.0 g.0 0.0 0.0 0.0
5.6 0.0 [ 0.0 a.0 . 0.0 0.0 0.0 c.o 0.0 0.0 0.0 0.0
3.7 0.0 0.0 .0 0.0 0.0 6.0 6.0 0.0 0.0 0.0 5.0 0.0 0.0
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July 15, 1994

Manitoba Energy and Mines
Petroleum Branch

555 - 330 Graham Avenue
Winnipeg, Manitoba

Attention: Mr. L.R. Dubreuil
Director, Petroleum Branch

Dear Mr. Dubreuil,

RE: Kola Area TWP. 10-11, RGE. 29 W1M
32 Hectare Special Spacing Application
Bakken Q0il Development

please find attached two copies of the referenced 32
hectare special spacing application. A copy of the Kola
Bakken 'A' Pool reservoir simulation study was previously
submitted to the Petroleum Branch on July 12, 1994. The
reservoir simulation study is a proprietary document, and as
stated in our letter of 94.07.12, Tundra and our partner
Corvair Oils Ltd. would appreciate that this study be
returned to our offices after your review.

In discussiong with your Mr. John Fox, P.Eng., Tundra has
added the following information to the Kola 32 hectare
special spacing application, in order for the Petroleum

Branch to begin processing the application:
1. Signed copies of the application by both co-applicants.

2. Names and addresses of mines and mineral owners (refer to
Appendix B) .

3. Map outlining land area for which 32 hectare spacing is
requested for Bakken oil development (refer to Appendix B) .

4. Tundra's acceptance of the Petroleum Branch's request to
exclude the current 16 hectare Kola Bakken o0il development
1ands from the 32 hectare spacing development area (refer to
Appendix B) .

5. Tundra 0il and Gas Ltd., and Corvair 0ils Ltd. will be
the only two working interest owners currently involved in
Bakken o0il development in the 32 hectare special spacing
application area. Corvair 0ils Ltd. address is: 11030 - 127
Street, Edmonton, Alberta, TSM 3K7.

¢. Tundra requests stand-up 32 hectare spacing, with the
target area in the odd-numbered LSD's. This configuration
has been selected, since this provides the best fit with the

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone: (204} 934-5850 Fax: (204) 934-5820
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existing 16 hectare Bakken oil development in the
application area. On this basis, the spacing unit for each
well drilled, or to be drilled, for the purpose of obtaining
0il from the Bakken formation, within the area outlined in
Appendix B, is two legal subdivisions comprising the east
half or the west half of a quarter section. The target area
of each drilling spacing unit will be a square area in the
odd numbered legal subdivision having sides one hundred
metres from the sides of the legal subdivision and parallel
to them. However, if new pool(s) are discovered in the 32
hectare spacing application, and the Geology dictates a
different arrangement, Tundra would 1like the option of
changing the target within the 32 hectare development area,
without incurring production allowable penalties.

Should you have any questions during your review of the
referenced application, please call me at 934-5853.

Yours truly,

TUNDRA OIL AND GAS LTD.

A.

George Czyzewski, P.Eng.
Senior Reservoir Engineer

cc: R. Puchniak
R. Delbaere (Corvair Oils Lcd.)
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Energy and Mines Petroleum 1395 Ellice Avenue Suite 360
4 Winnipeg MB R3G 3P2
CANADA

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

June 4, 1997

Mr. George Czyzewski, P.Eng. Tt \D#LY

General Manager ' A Quot
Tundra Oil and Gas Ltd. b Ji\ KLE W

1111-One Lombard Place. Z) ) e SPAC VA

Winnipeg MB R3B 0X4
Dear George:

Re:  Spacing Order No. 11A - 32 ha
in the Daly Field and South Ki.

Spacing Order No. 11 was issued on Janu for the
Bakken Formation in a 9000 ha area in the g
area”). One of the primary purposes of th s arscovery of a

new Bakken pool, orderly development Wt ... .uncprace without the drilling of unnecessary
wells on 16 ha spacing. If reservoir performance indicated recovery could be increased on 16
ha spacing, the operator could apply for amendment of the order.

At the time the order was made Tundra and Corvair were the sole lessees in the spacing area.
Licences recently issued to Northrock Resources at 15-29-10-29 and 14-8-11-29 indicate this
is no longer the case. In order to permit all companies to optimize their exploration targets the
Branch has amended the order to allow new field wildcats (drilled more than 1.6 km from the
nearest well cased for production in the Bakken) to be completed without penalty in either the
even- or odd-numbered legal subdivision within the 32 ha spacing unit. The discovery well
for a Bakken pool in the spacing area will set the target area for future drilling in the pool.
Attached is amended Spacing Order No. 11A reflecting this change in target areas for new
field wildcat wells.

If you have any questions please contact the undersigned an 945-6574.

Yours truly,

\ l ——

A
C s, romp
~=John N. Fox, P.Eng.

Chief Petroleum Engineer

¢c. Corvair Qils - Rick Korol
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Energy and Mines Petroleum 1395 Ellice Avenue Suite 360
oy Winnipeg MB R3G 3P2
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PH: (204) 945-6577
Fax: (204) 945-0586

June 4, 1997

Mr. Jeff R. Shaw

Northrock Resources Ltd.

Suite 3500, 700 Second Street SW
Calgary AB T2P 2W2

Dear Mr. Shaw:

Re: Spacing Order No. 11A - 32 ha Spacing for the Bakken Formation
in the Daly Field and South Kirkella Area

Spacing Order No. 11 was issued on January 30, 1995 establishing 32 ha spacing units for the
Bakken Formation in a 9000 ha area in the Daly Field and S. Kirkella area (“the spacing
area”). One of the primary purposes of the spacing order was to ensure upon discovery of a
new Bakken pool, orderly development would take place without the drilling of unnecessary
wells on 16 ha spacing. If reservoir performance indicated recovery could be increased on 16
ha spacing, the operator could apply for amendment of the order.

At the time the order was made Tundra Oil and Gas Ltd. and Corvair Oils Ltd. were the sole
lessees in the spacing area. Licences recently issued to Northrock at 15-29-10-29 and 14-8-
11-29 indicate this is no longer the case. In order to permit all companies to optimize their
exploration targets the Branch has amended the order to allow new field wildcats (drilled
more than 1.6 km from the nearest well cased for production in the Bakken) to be completed
without penalty in either the even- or odd-numbered legal subdivision within the 32 ha
spacing unit. The discovery well for a Bakken pool in the spacing area will set the target area
for future drilling in the pool. Attached is amended Spacing Order No. 11A reflecting this
change in target areas for new field wildcat wells.

If you have any questions please contact the undersigned at 945-6574.
Yours truly,

;J\:’r\

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




MINISTERIAL ORDER
SPACING ORDER NO. 11A

The spacing unit for each well drilled, or to be drilled, for the purpose of obtaining oil
for the Bakken formation within the area of application outlined on Schedule A is two
legal subdivisions comprising the east half or west half of a quarter section.

Except as provided in Clause 4, the target area of each spacing unit shall be a square in
the odd-numbered legal subdivision with sides 100 m from, and parallel to, the sides
of the legal subdivision.

Subject to Section 16 of the Drilling and Production Regulation, where a well is
completed outside the target area, the maximum production rate of the well will be
reduced by application of an off-target penalty determined as shown on Schedule B.

The target area for an exploratory well drilled more than 1.6 km from the nearest well
that has been cased for production in the Bakken Formation, shall be a square in either
the even- or odd-numbered legal subdivision with sides 100 m from, and parallel to,
the sides of the legal subdivision and shall set the target area for other wells drilled in
the pool with Schedule B being modified accordingly.

The area outlined in Schedule A may be modified by the Director of Petroleum from
time to time to meet changing conditions.

This order expires February 1, 2000 unless rescinded or extended prior to this date.

Towe 4, 1997 ~{(/L((< Lie AJ

Date Director of Petroleum for
Minister of Energy and Mines




SPACING ORDER NO.11A
SCHEDULE A

DALY FIELD AND SOUTH KIRKELLA AREA
32 ha Spacing Units
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SPACING ORDER NO. 11A

SCHEDULE B
OFF—TARGET PENALTY FACTOR (PFor)

32 ha Spacing Unit
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December 5, 1994 A

Mr. and Mrs. Watson
Box 1405
Virden MB ROM 2C0

Dear Mr. and Mrs. Watson:

Re: Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent
conversation with John Fox, I understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the Oil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of oil. Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

if you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleum Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

= S/ IC,

L.R. Dubreuil
Director of Petroleum

hereby withdraw my objection to the application.

doc /,é( &A/f/? £

Date

Thomas Watson

cc: Tundra Oil and Gas Ltd.

<
SR
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.5 Director of Petroleum P.0. Box 55

0

%:A Manitoba Energy & Mines Snow Lake, Manitoba
SUBJECT REF. DATE h
SUJET Letter of Dec.5/94 re: Tundra 0il & Gas REF. December9,/94

‘1 have signed the duplicate copy of the letter you forwarded

MESSAGE

but you will notice that I have corrected the spelling of my

last name and initialled. Should you require another document

without corrections it can be faxed to 204-358-2320.
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Manitoba g?)'

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

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

December 5, 1994

KiTaLemR
Ms. Hope J. Kittler ,s,y(
Box 55 -

Snow Lake MB ROB 1MO
Dear Ms. Kittler:

Re: Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent
conversation with John Fox, I understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the Oil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of oil. Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

If you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleum Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

AT ibue D

L.R. Dubreuil
Director of Petroleum

I, . Zé ol o él[& LiEL hereby withdraw my objection to the application.

W e 224
pe J. [ Date’

AKtTzLER %
cc: Tundra Qil and Gas Ltd.
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Energy and Mines Petroleum 1395 Ellice Avenue  Suite 360
Wwinnipeg MB R3G 3P2
CANADA

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

December 5, 1994

Mr. Si_d Kucheravy
23 Leeds Avenue
Winnipeg, MB R3T 3X1

Dear Mr. Kucheravy:

Re:  Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
- Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent
conversation with John Fox, I understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the Oil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of oil. Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

If you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleum Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

s

L.E. Dubreuil
Director of Petroleum

1, | hereby withdraw my objection to the application.

Sid Kucheravy Date

cc: Tundra Oil and Gas Ltd.




Manitoba .

Energy and Mines._ Petroleum 1305 Eilice Avenue Suite 360
Winnipeg MB R3G 3P2
CANADA

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

December 5, 1994

Ms. Cindy C. Fordyce
18 Glenacres Cr.
Winnipeg MB R3T 5P9

Dear Ms. Fordyce:

Re: Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent
conversation with John Fox, I understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the Oil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of oil. Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

If you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleum Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

A lre D

L.R. Dubreuil
Director of Petroleum

I, hereby withdraw my objection to the application.

Cindy C. Fordyce ~ Date

¢c: Tundra Oil and Gas Litd.
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Energy and Mines Petroleum 1395 Ellice Avenue Suite 360
Winnipeg MB R3G 3P2
CANADA

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

December 5, 1994

Ms. Hope J. Kittler
Box 55
Snow Lake MB ROB 1M(

Dear Ms. Kittler:

Re: Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent
conversation with John Fox, I understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the Oil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of oil. Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

If you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleumn Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

AL s LD

L.R. Dubreuil
Director of Petroleum

L hereby withdraw my objection to the application.

Hope J. Kittler Date

¢c: Tundra Qil and Gas Litd.
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Energy and Mines Petraleum 1395 Ellice Avenue Suite 360
Winnipeg MB R3G 3P2
CANADA

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

December 5, 1994

Mr. and Mrs. Watson
Box 1405
Virden MB ROM 2C0

Dear Mr. and Mrs. Watson:

Re:  Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent
conversation with John Fox, I understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the Oil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of cil. Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

If you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleum Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

)l D

L.R. Dubreuil
Director of Petroleumn

I, __ hereby withdraw my objection to the application.

Thomas Watson & Evelyn Watson Date

¢c: Tundra Oil and Gas Ltd.
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October 25, 1994

Manitoba Energy and Mines
Petroleum Branch

1395 Ellice Avenue Suite 360
Winnipeg, Manitoba

R3G 0G3

Attention: Mr. L.R. Dubreuil
Director of Petrcleum

Dear Mr. Dubreuil,

RE: North Kola 32 Hectare Spacing Application

In reply to your letter dated 94.09.22, Tundra 0il and
Gas Ltd. and Corvair Oils Ltd. have reviewed the technical
and economic questions raised by the Petroleum Branch
pertaining to the referenced matter. Both Tundra and Corvair
are fully committed in pursuing 32 hectare development of
the Bakken o0il formation in the North Kola area. To that
end, we offer our position on the outstanding information
that is required to complete processing and approval of the
application. The technical and economic gquestiong are
addressed as follows.

A. Technical Questions (Reservoir Simulation Study and
Development Strategy)

Question No.l:

In order to achieve a history-match a regional acquifer
was added to the model to provide additional pressure
support, is there any evidence of an oil-water contact in
the Bakken in wells located downdip of the A Pool?

Tundra/Corvair Position

At this time there is no conclusive evidence that there is
an oil/water contact downdip based on the existing wells.
However, it is Tundra's geological opinion as stated in the
application that in the structural low to the north in the
pool, an oil/water interface quite likely exists. Further
delineation drilling will be required in the 32 hectare
spacing area to confirm this. The fluid expansion pressure
support system used in the model was augmented with a
limited acting aquifer system. As stated in the application,
a fluid expansion drive system (oil pushing oil) resulted in

1111 - One Lombard Place, Winnipeg, Manitoba R38 0X4 Telephone: {204} 934-5850 Fax: (204) 934-5820
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not being able to calibrate the model without substantially
altering the reservoir parameters. Although the selection of
a limited acting acquifer as supplementing the reservoir
drive system i8 not rigorous, there is no evidence at this
time that this situation does not exist.

To further support our position, the Kola Bakken "A" Pool
production profile indicates that there is wmore than one
regservoir drive mechanism impacting on oil recovery. From
the period 1986 to early 1989, the Kola Bakken "A" Pool
indicated fluid expansion behaviour (rapid exponential
decline after initial production). During the period from
1989 to 1992, there was a flattening of the production
decline (not attributable to workovers), which suggests a
supplementary reservoir drive mechanism is supporting fluid
expansion. Based on our interpretation, the flattening of
the Kola Bakken "A" Pool production decline during the
period 1989 to 1892 is primarily attributable to partial
acquifer support. If production performance in the Kola
Bakken "A"Pool was solely impacted by fluid expansion, there
would not have been any arresting of the production decline.

Question No.2:

What is Tundra's explanation for the apparent
contradiction between the waterflood performance predicted
by the simulation and the actual waterflood performance in
the "A" and "D" Pools?

Tundra/Corvair Postion

First of all, although there has been waterflood response
in the "A" Pool, at this time it is difficult to evaluate
whether this response is incremental oil recovery or rate
acceleration. More production history will be required to
confirm the actual benefit of the existing waterflood in the
Kola Unit No.l. To-date, only a response in wells 16-20, 3-
28, and 4-28 has been observed. The simulation model
predicted that the Kola "A" Pool will respond ¢to
waterflooding, but the end result will be rate acceleration.
As stated earlier, more production history will be required
to evaluate which scenarioc is correct. A previous analysis
by Intera Technologies for Newscope Resources suggested that
the Kola Bakken "A"™ ©Pool could not be economically
waterflooded due to the high number of injectors that would
be required, as a result of high injection pressures. Based
on the current high injection pressures at injection well
13-21-10-29, the Intera assessment may be correct. The high
injection pressures are attributable to a combination of low
mobility ratios in the Bakken formation, and possible fines
migration.
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In our opinion, a direct comparison between the Bakken "D"
Pool and the Bakken "A" Pool cannot be made, since there are

lithology differences, which would also result in
performance differences. On a broader scale, there are
lithology differences between all four (Bakken "A", "B",

"pr, and "I" Pools) Bakken Pools in Manitoba. This suggests
that each Bakken Pool will quite likely have a different
permeability - porosity crossplot with different porosity
cutoffs in estimating effective reservoir pay. All of these
factors will impact on waterflood recovery.

The Bakken "D" Pool currently has 3 to 4 years of
production history, which allows for an assessment of
incremental recovery with waterflooding. The Bakken "A"
formation in the Kola Unit No.l1l has been on waterflood for 1
year with one injector, and on this basis, no reliable
correlations can be made between the two Bakken Pools.
Although there has been incremental o0il recovery with
waterflooding in the Bakken "D" Pool, it is difficult to
assess this based on a review of the total pool production.
Individual well analysis is required to establish which
wells have indicated incremental oil recovery with
waterflooding. There have been workovers, development
drilling, and fracture/acid stimulations concurrent with
waterflooding in both North Ebor Units No.1l and No.2., which
makes the assessment of the waterflood contribution
difficult. In our opinion, incremental oil recovery from
waterflooding the Bakken "D" Pool is estimated at 8 - 10% of
the oil-in-place (best case). On the other hand, a third
party assessment (Coles Gilbert) of the Bakken "D" Pools in
1993 suggested that there was minimal waterflood response in
the Bakken "D" Pool.

Question No.3:

Does Tundra anticipate implementing a waterflood in the
area of application, if a pool similar to the "A" Pool is
discovered? Are there any potential geclogical, technical,
or economic barriers to waterflooding the Bakken in the area
of application?

Tundra/Corvair Position

Based on our geological assessment, the 32 hectare
application area contains an extension of the Kola Bakken
'A' Pool which has not yet been fully delineated. The
application lands have exploratory potential for similar
pools. Yes, Tundra as the operator does expect to implement
a waterflood in the 32 hectare spacing area at a later date
after production and reservoir pressure declines. We
envision an inverted 5-spot waterflood pattern in the 32
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hectare spacing area. At this time, based on the 32 hectare
drilling already implemented in Section 33-10-29, we do not
envision any potential geological or technical barriers that
would impact waterflooding the Bakken formation in the North
Kola 32 hectare spacing area.

Question No.4

The simulation indicates horizontal drilling will
significantly increase recovery in the Bakken "A" Pool. Does
Tundra plan to drill a horizontal well in the "A" Pool? If
Tundra plans on drilling horizontal wells in the area of
application, how will the horizontal wells be oriented under
32 hectare spacing?

Tundra/Corvair Position

Tundra investigated horizontal drilling in the simulation
study to determine what the potential recovery would be with
the application of this type of technology. Although the
potential recovery predicted by the model is attractive with
horizontal drilling, virgin reservoir pressure conditions
would be required to achieve the high recoveries predicted
by the simulation model. Similarly, the simulation model
does not address the mechanical feasibility of drilling a
horizontal section in a reservoir with an average thickness
of 1 metre. Based on our internal technical assessment, it
would be very difficult to maintain the horizontal section
in effective reservoir pay in this type of applicaticn. On
this basis, our immediate plans do not call for any
horizontal drilling in delineating the Bakken formation,
unless reservoir pressures are encountered that indicate no
depletion.

Question No.5

Provide an overview of Tundra's development strategy for
the North Kola area. This should include the proposed use of
32 hectare spacing, horizontal drilling, waterflooding and
infill drilling on 16 hectares.

Tundra/Corvair Position

Tundra's proposed 32 hectare spacing development is
illustrated on Attachment No.l and No.2 for primary recovery
and waterflooding, respectively. The development outlined
for Section 33 would be representative of the 32 hectare
program proposed in the application area for both primary
and secondary recovery. Since we do not plan to do any
horizontal drilling in the immediate future, this case is
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not included. Infill drilling on 16 hectare spacing has not
been addressed since the historical production performance
on 32 hectare spacing would have to be evaluated, before
potential infill locations could be identified. In this type
of scenario, horizontal drilling may be more attractive, and
would be addressed as conditions dictate.

General Comments Pertaining to Reservoir Simulation Study

Tundra has reviewed the Crown's general observations and
conclusions pertaining to the simulation study and offers
the following commentary. The purpose of the reservoir
simulation study was to investigate various reservoir
management depletion strategies before actual
implementation. Through this process, the objective was to
identify the reservoir exploitation program that would
maximize economic o0il recovery, and provide the best return
on investment. As with all state of the art computer
generated predictions, the conclusions represent a ‘"best
guess"” of what may ultimately occur. The accuracy of the
predictions 1is primarily based on the quality of the
regservoir data available to the operator. In the current
case, there was a lack of pressure history between 1987 to
1992 (previous operators did not conduct annual pressure
surveys). After investigating several alternatives to
calibrate the model, the best fit in our opinion was to
introduce a partial acquifer support to support historical
reservoir performance. On the basis of the information
available to Tundra, this approach was not considered to be
unreasonable.

In terms of blanket 32 hectare development, Tundra
recognizes that this approach may have to be augmented in
the future with some selective 16 hectare locations within
the 32 hectare spacing project area. However, at this time,
the reservoir has to be delineated and primary production
performance evaluated before any definitive 16 hectare
locations are identified to maximize oil recovery.

As a clarification, two 32 hectare scenarios were
evaluated with the simulation model. Case 3 represented the
blanket 32 hectare development plan with a total of 10
wells. Case 4 represented a high graded 32 hectare
development also with a total of 10 wells. Case 4 1is
considered by Tundra as a skewed 32 hectare development
plan, and was designed to evaluate whether well location in
the pool impacted on recovery. The simulation model
indicated that the 32 hectare highgraded case provided an
incremental 4% recovery of ocil-in-place over blanket 32
hectare development. Our intent is to start off with blanket
32 hectare development. However, as stated earlier, if
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future production performance warrants, there may be a
limited number of infill locations drilled to maximize
economic recovery.

B. Economic Questions

Question No.l

Tundra used an oil price of $18/barrel escalated at
5%/year to run the economics. This price is representative
of o0il prices in the first quarter of 1994. During 19%4
Bakken crude has averaged $21.90/barrel and over the last 5
years has averaged $23.65/barrel.

Tundra/Corvair Position

The arena of oil pricing is very volatile and dominated by
foreign interests with Canadian producers having no control
over the pricing of domestic crude oil. As a result, we have
evaluated the 32 hectare spacing project under an oil
pricing scenario that will allow Tundra and its partners to
have the confidence that this is a viable project in a low
0il price environment. This is especially important, since
if 50 wells are drilled during the next 3 years at a
projected total cost of 10 million dollars (not including
facilities), acceptable project economics are required at
lower oil prices. On this basis, our choice to use an 518
CDN/barrel oil price (escalated at 5%/year) is appropriate
to justify continuing with Bakken development in Manitoba.

Question No.2

The holiday volume provided by the Manitoba Drilling
Incentive Program has not been included in the economics.

Tundra/Corvair Position
Tundra will include the following holiday o0il volumes

(Hov) for 16 and 32 hectare gpacing based on o0il prices of
$18 and $22/barrel in the revised economics:

18/barrel $22 /barrel
a. 16 ha spacing 1759 m3 1433 m3

b. 32 ha spacing 1968 m3 1664 m3
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Question No.3

The economic limit in the 16 ha drilling case is 0.95
m3/day in 1999. The Branch believes an economic limit of 0.5
m3/day is  more representative of current operating
conditions in Manitoba. Comment on the reason for the high
economic limit.

Tundra/Corvair Posgition

The 16 hectare case reached its economic limit at the end
of 1999. In the year 2000, revenues were less than operating
costs, and as a result the PEEP case was terminated. The
oil rate averaged 0.95 m3/day during 1999, and the economic
1imit of this case was determined by the expected fiscal
parameters in 1999, rather than Tundra arbitrarily setting
the limiting economic rate.

Revised Economic Cases
The following revisions have been made to the economics
presented in our application as requested in your letter

dated 94.09.22:

a. Included holiday oil volumes for both 16 and 32 hectare
evaluation cases.

b. 0il price forecasts of $18/barrel escalated at 5% /year,
and a $22/barrel price constant over the life of the well
for each of the two spacing scenarios.

c. The operating costs presented in our application are
appropriate and no adjustments have been made to this fiscal
parameter in the revised economics.

d. Both Crown and freehold mineral cases have been
evaluated.

e. The economics cases are based on before and after tax

gcenarios. The after tax scenario is based on the condition
that Tundra and Corvair are fully taxable.

The single well economic evaluation cases requested by the
Petroleum Branch have been summarized as follows:
a. Table No.l: Crown Royalties, 0il Price = $18/STB, B.Tax
b. Table No.2: Freehold Roy., Oil Price = $18/STB, B.Tax

c. Table No.3: Crown Roy., 0il Price = Flat $22/STB, B.Tax
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d. Table No.4: Freehold Roy., Oil Price = Flat $22/STB, B.
Tax.

e. Table No.5: Crown and Freehold Roy., 0il Price = $18/STB,
A.Tax.

f. Table No.6: Crown and Freehold Roy., 0il Price = Flat
$22/8TB, A.Tax.

The PEEP economic evaluation scenarios are included in
the following Appendices for your review:

a. Appendix A: 16 hectare evaluation cases
b. Appendix B: 32 hectare evaluation cases

¢. Appendix C: 32 hectare highgraded evaluation cases

Tundra/Corvair Commentary on Economics

The economic evaluation scenarios clearly indicate that 32
hectare Bakken development is very attractive from an
economic standpoint, whereas, 16 hectare Bakken development
is marginally economic. Even with the inclusion of oil
holiday volumes, and improved oil pricing suggested by the
Petroleum Branch, 32 hectare development is by far a better
development scenario than 16 hectare spacing. In none of the
eight 16 hectare development cases evaluated were the
economic indicators acceptable to Tundra and Corvair. Crown
lands only represent less than 14% of the total application
area, and would not result in a material impact on the
overall economics in the 32 hectare application area. From
an operators standpoint, economics have to be viewed after
tax. Likewise, all of the 16 hectare after tax cases are
unattractive for industry to develop when compared to 32
hectare spacing after tax (refer to Tables No.5 and No.6).
This additional assessment requested by your office supports
our earlier position that industry can only economically
develop the Bakken formation at this time in the application
area under 32 hectare spacing.

Summary

As stated in your letter of 94.09.22, blanket Bakken
development on 16 hectare spacing has resulted in poor
project economics. In order for both Tundra and Corvair to
continue Bakken development in the North Kola area at this
time, 32 hectare spacing will be required to justify further
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capital investment. In the event that 32 hectare spacing
does not mast future production performance and recovery
requirements, we will ' review the merits of
development using 16 hectare spacing at a later date.

We trust that the information contained in chis letter
will aid your departnent in continuing to process the Nozth
Kola 32 hactare spacing apgé&cation. and recomuending
approval to the Minister. Should you have any further
quastions or find a weeting on this matter to be beneficial,
piease contact me At 934-5853 .

Respectfully Submittaed,

TUNDRA OIL AND GAS LTD. CORVAIR OILS LTID.

. R Delbasa

Gcbrge ZyZewski, P.Eng. R.A. Delbaera, FP.Eng.
Eenior Reservoir Baginee V.P. Engineering

¢c: R. Puchniak
D. Barchyn
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APPENDIX A
16 HECTARE EVALUATION CASES




PETROLEUM RCONCMICS EVALUATION PROGRAM
TUNDRA OIL AND GAS LTD.

Version: Rel. 7.1

Time: 94/10/04 16:11:1

Pile: Kl6il8crw
[-mmmmmmmmmme - CASE DESCRIPTION -~-r-rr----r----—-—-- ] [---~--—--- NET PRESENT VALUES { M$) --------ceeee-- ]
KOLA BAKKEN ‘A’ POOL MODEL AREA DISC RATE (%) 0.6 12.0 15.0 18.6 20.0 24.0
scouogxcs FOR TYPICAL WELL ON 16 HECTARE SPACING
PRIMARY RECOVERY B.T. OPER INC 256 224 218 211 207 200
CROWN ROYALTIES; HOV = 1759 m3 B.T. CAP INV. 220 220 220 220 220 220
B.T. CASH PLOW 36 4 -2 -9 -13 -20
Royalty Regime: MANITOBA Gag Heoliday: NO
Reserve type: PDP 0il Holiday: YES A.T. OPER INC 229 200 194 188 184 178
Royalty Type:Crwn Eval/Prod Start: 94- 1/94- 1 A.T. CAP INV. 220 220 220 220 220 220
Reversion Pt: Proj/Bcon Life: 15.1/ 6.0 yre A.T. CASH FLOW 9 -20 -26 -32 ~36 -42
{-mmmeomn ECONOMIC INDICATORS -------- 1 [~evamenean PRODUCTS RBCOVERY ==r=e-wwuu--- ] [-------- COMPANY W.J. ------- 1
B.TAX A.TAX GROSS WI ROY NET Init% Finl%
ROR - PBCNT 13.9 3.3 OIL STB 27757 27757 1879 25877 REVENUR 100.0 100.0
PAYOUT PERIOD - BVAL 3.2 4.4 GAS-RAW M3CF ] 0 FIBLD CAP 100.0 100.0
GAS-SALES MSCF o 0 0 ] PLANT CAP
UNDISC PIR - $/% 0.16 0.04 BTHANE STB 0 ] 0 o GATH CAP
12.0 PCT PIR - §/8 0.02 -0.09 PROPANE STB o ] 0 0
15.0 PCT PIR - 5/5 -0.01 -0.12 BUTANE STB 0 0 0 0 ORR-GAS
NPV @ 12.0 - $/Bbl 0.15 -0.73 CONDENS . STB 0 o 0 0 ORR-OIL
NPV @ 15.0 - &/Bbl  -0.09 -0.95 SULPHUR LT 0 0 ) b
OTHER STB 0 0 ] 0 ROYALTY 0.0 0.0
[m e e e e WI CASH PLOW SUMMARY - - - - === = o e m oo oo o 1
YBAR [----OIL PRODUCTION--] TOTAL --ROYALTY-- --OPBRATING-- OPER NETBACK CAPTL B.TAX TOTAL [----AFTER TAX----- 1
RATE  VOL. PRICE REV. &MINTAX RXPENSE INC. B.TAX INV. CASH TAX CASH 12.0% CUM
Bbl/D STB $/Bbl $ $ b4 $ §/Bbl $ $/Bbl $ $ $ § $ $
ZBRO 220000 -220000 0 -220000 -220000 -220000
1994 22 8037 18.00 144673 ¥ 38009 4.73 106664 13.27 0 106664 13508 93156 92234 -127766
1995 17 €201 18.90 117195 9599 39428 6.36 6BLE9 10.99 0 68169 7138 61031 53626 -74140
1996 13 4784 19.84 94936 12729 13 41009 8.57 41198 8.61 G 41158 4539 36659 28585 -45§55
1997 16 3691 20.84 76904 7405 10 42743 11.58 26357 7.14 0 26357 1733 24625 17040 -28515
1998 8 2847 21.88 62298 4878 B 44623 15.67 12797 4.49 0 12797 0 12797 7859 -20656
1999 6 2197 22.97 S0465 3048 € 46647 21.23 770 0.35 0 770 0 770 420 -20236
SUBT 27757 546472 238059 252459 255954 220000 35954 26917 9037 -20216
REM. 0 0 0 0 -0 0 o o 0 ]
TOTL 27787 546472 23B059 252459 255954 220000 35954 26917 9037 -20216
12.0% DISC 439224 28418 186659 224147 220000 4147 24384 -20236
% OF REV. 100 6 42 51 S0 1 6 -5




PETRCLEUM ECONOMICS EVALUATION PROGRAM Version: Rel. 7.1

TUNDRA OIL AND GAS LTD. Time: 94/10/04 16:11:1
File: Kl6l8crw

Comment : KOLA BAKKEN ‘A‘ POOL MODEL AREA Report: peeproy
smssuszs===c=ccacammsrres======== WORKING INTEREST CROWN ROYALTIES, MINEBRAL TAX AND OTHER ROYALTIES ====za== =
B e T CROWN ROYALTIES AND MINRRAL TAX ~-v-----weemw—cm—eoeommco e mme oo ] [-------- OTHER ROYALTIBS ------- ]
other _ Manual 0il Gas
0il Gas Cond Propane Butane Ethane Sulphur Prod. Cxn or Frhld Over- Over- Net
Crown Crown Crown Crown Crown Cxown Crown Crown Indian Mineral Frhld Riding Riding Profit

Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Royalty Inter.

Year m§ Ms Ms M3 M$ Hs M Hs Ms M$ M Mg Ms M$
1994 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1995 9.6 0.0 0.0 0.0 a.0 0.0 6.0 0.0 0.0 ¢.0 0.0 0.0 6.0 0.0
1998 12.7 0.0 0.0 9.0 0.0 0.0 0.0 0.0 8.0 6.0 0.0 0.0 0.0 o
1997 .8 0.0 0 0.0 0.0 0.0 Q. 0.0 ©.0 e.0 0.0 0.0 0.0 0.

1998 2.9 0.0 0 0.0 0.0 0.0 0. ¢.0 ¢.0 0.0 0.0 0.0 0.0 0.0
1999 a0 0.0 0. 0.0 0.0 0.0 0.0 0.0 6.0 6.0 0.0 0.0 0.0 0.0

CnmEnD == A BECEEECESEESESORE L] ====m Espss=—=srTEaaBS====
6.0 38.1 0.0 0.0 0.0 0.0 0.0 0.0 g.0 0.0 0.¢ 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 2.0 g.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
B T B L L L T e 2 ey ==== =====s== ERREFEsE=====SEEEDCT

6.0 38.1 0.0 0.0 c.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0




PETROLEUM ECONOMICS EVALUATION PROGRAM Version: Rel. 7.1

TUNDRA OIL AND GAS LTD. Time: 54/20/04 16:19:2
' File: K161B8FRR
[---emmmmmm e CASE DESCRIPTION =~--srewssmcccaccoaccas ] [-----—— NET PRBSBNT VALUBS ( M$) ----ve--------- ]
KOLA BAKKEN 'A' POOL MCDEL AREBA DISC RATE (%) 0.0 12.0 i5.0 18.0 20.0 24.0
ECONOMICS POR TYPICAL WELL ON 16 HECTARE SPACING
PRIMARY RECOVERY B.T. OPQB INC 201 177 172 167 164 15%
PREEHOLD ROYALTIBS, MINERAL TAX HOLIDAY = 1759 m3 (“05‘! boi) 5. cap v 220 220 220 220 220 220
B.T. CASH FLOW -13 -43 -48 -583 -56 -61
Royalty Regime: MWANITOBA Gas Holiday: NO
Reserve type: PDP 0il Holiday: YES A.T. OPER INC 198 173 168 164 161 155
Royalty Type{ Frhd Eval/Prod Start: H4- 1/94- 3 AT, CAP INV. 220 220 220 220 220 220
Reversion Pt: Proj/Beon Life: 15.1/ 5.0 yre A.T. CASH PLOW -22 -47 -52 -56 -59 -65
[--~------ ECONOMIC INDICATORS -------- ] [---moomeer PROPUCTS RBCOVBRY -----------~ 1 [-------- COMPANY W.I, --r-muse ]
B.TAX A.TAX GROSS WI ROY NET Initck Finl¥
ROR - PCNT 0.0 0.0 OIL STB 25560 25560 3834 21726 REVENUE 100.0 100.0
PAYQUT PERIOD ~ EVAL 0.0 0.0 GAS-RAW MSCF Q 0 FIELD CAP 100.0 100.0
GAS-SALBS MSCF 0 [+] 1] 1] PLANT CAP
UNDISC PIR - &/3% -06.09 -0.10 BTHANER STB g L] o 1} GATH CAP
12.0 PCT PIR - §/% -0.20 -0.21 PROPANE STB o [ ] 0
15.0 PCT PIR - $/$ -0.22 ~-0.23 BUTANE STB 0 O & o ORR~GAS
NPV & 12.0 - §/Bbl -1.68 -1.82 CONDENS . STB [+] 4] 0 [+] ORR-0OIL
NPV @ 15.0 - $/Bbl -1.88 -2.02 SULPHUR LT o 0 0 0
OTHER aTB ¢ 0 0 0 ROYALTY 15.0 0.0
[mmm e e e e e WI CASH PLOW SUMMARY - == === === oo mmss oo oo oo m oo ]
YBAR [----OIL PRODUCTION--] TOTAL --ROYALTY-- --OPBRATING-- OPER NETBACK CAPTL B.TARX TOTAL [----AFTER TAX----- )|
RATE VOL. PRICE REV. &MINTAX EXPENSE INC. B.TAX INV. CASH TAX CASH 12.0% CUM
Bbl/D  STB  $/Bbl $ $ x § §$/Bbl §  $/8bl $ $ 5 $ $ $
ZERQ 220000 ~220000 0 -220000 -220000 -220000
1994 22 8037 18.00 144673 21701 15 38009 4.73 84963 10.57 0 84963 3560 81403 80597 -135403
1995 17 6201 18.90 117195 23344 20 39428 6.36 54424 8.78 O 54424 ¢ 54424 47820 -915a3
19296 13 4784 19.84 94936 20381 21 4100% 8.57 33547 7.01 0 33547 0 33547 26159 -65424
1997 10 3691 20.84 76904 13948 8 42743 11.58 20214 5.48 0 20214 o 20214 13988 -51436
19398 -] 2847 21.88 62298 96958 16 44623 15.87 7977 2.80 o T977 o 7977 4899 -46537
SUBT 25560 496006 89071 205812 201124 220000 -1887¢ 3560 -22436 -46537
REM. 0 0 -0 o -0 o ¢ 0 0 -0
TOTL 25560 496006 B2071 205812 201124 220000 -18876 3560 -22436 -46537
12.0% DIsSC 411720 73497 161236 176987 220000 -43013 3525 ~-46537

% OF REV. 100 18 39 43 53 -10 1 -11



1

PETROLEUM ECONOMICS BVALUATION PROGRAM Version: Rel. 7.1

TUNDRA OIL AND GAS LTD. Time: 94/10/04 16:19:2
File: K1618FRR

Comment: KOLA BAKKEN 'A’ POOL MODEL ARBA Report: peeproy
========= s=mosocssssT==== WORKING INTBREST CROWN ROYALTIES, MINERAL TAX AND OTHER ROYALTIES == =xzomz=
I b CROWN ROYALTIES AND MINERAL TAX ------------------------mmmmmmmmm o ] [--=cvee- OTHER ROYALTIBS --~+--- 1
Other _ Manual 0il Gas
o0il Gae Cond Propane Butane #thane Sulphux Prod. ¢rm or Frhld Over- Over- Net
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral Frhld Riding Riding Profit

Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Rovalty Inter.

Year MS M Mg M$ Ms M3 Ms Mg Mg L] M3 M$ M M
1994 0.0 0.0 0.0 6.0 0.0 6.0 0.0 0.0 0.0 0.0 21.7 0.0 0.0 0.0
1995 0.0 0.0 0.0 o u.0 a.o 0.0 a.0 5.8 17.6 0.0 0.0 ©.0
1996 0.0 0.0 0. 0.0 0.0 6.0 0.0 0.0 6.1 14.2 0.0 0.0 6.0
1997 0.0 0.0 0 0.0 0. 0.0 0.0 0.0 0.0 2.4 11.5 0.0 0.0 6.0
1998 0.0 0.0 0. 0.0 0.0 0.0 0.0 o.0 0.0 0.4 9.3 0.0 0.0 0.0
= . N - =me= seze=p=meas oy

5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.7 74. 4 0.0 0.0 0.0
8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

___________ ====a=== s=z=c= = EEEEEEEAS=========5=%5== ====

5.0 ¢.0 0.0 0.0 6.0 G.0 0.0 0.0 a.0 9.0 14.7 T4.4 0.0 a.o0 0.0




PETROLEUM ECONOMICS EVALUATION PROGRAM Vergion: Rel. 7.1
TUND'RA OIL AND GAS LTD. Time: 94/10/04 16:27:3
File: K1622CRW
[------smmmmmmem e CASE DESCRIPTION ------------=~====-=- 1 [---mmmm————— NET PRESBNT VALUES [ M%) w--uv-o-co-e---- ]
KOLA BAKKEN 'A‘ POOL MODEL AREA DISC RATE (%) 0.0 1z2.0 15.0¢ 18.0 20.0 24.0
BCONCMICS FOR TYPICAL WELL ON 16 HBECTARE SPACING
PRIMARY RECOVERY B.T. OPﬁR INC 311 275 267 260 255 247
CROWN ROYALTIBS; HOV = 1433 m3 B.T. CAP INV. 220 220 220 220 220 220
B.T. CASH FLOW 91 55 47 40 35 27
Royalty Regime: MANITOBA Gas Holiday: NO
Reserve type: PDP 0il Holiday: YES A.T. OPER INC 261 230 223 217 213 206
Royalty Type:Crwn Bval /Prod Start: 94- 1/94- 1 A.T. CAP INV. 220 220 220 220 220 220
Reveraion Pt: Proj/Becon Life: 15.1/ 5.0 yxe A.T. CASH FLOW 41 10 3 -3 -7 -14
[--+m---- BCONOMIC INDICATORS -w«=wvr=- ] [--===-=-=-- PRODUCTS RECOVERY ------------ 1 {-------- COMPANY W.I. ------- 1
B.TAX A.TAX GROSS WI ROY NET Initk Finls
ROR - PCNT 3%.6 16.5 OIL STB 25560 25560 2075 23485 REVENUB 100.0 100.0
PAYQUT PERIOD - BVAL 2.1 3.0 GAS-RAW MSCF < o FIELD CAP 100.0 100.0
GAS-SALES MSCF < 0 0 0 PLANT CAP
UNDISC PIR - 8/% 0.41 0g.19 ETHANE 8TB Q9 0 0 o GATH CAP
1z.0 PCT PIR - 575 g.25 0.04 PROPANE 5TB 0 o 0 o
15.0 PCT PIR - 4/% 0.21 0.01 BUTANE STB L] 0 0 0 ORR~GAS
NPV & 12.0 - %/Bbl 2.13 0.38 CONDENS ., 5TB ] bl 0 o OCRR-OIL
NPV & 15.0 ~  $/Bbl 1.84 0.12 SULPHUR LT 0 0 0 0
QOTHER 8TB ] Q 0 Q ROYALTY 0.0 0.0
R i e itk b bl WI CASH FLOW SUMMARY ---------rr-rrcrmc e r e c e m e m e mc e e e e e 1
YBEAR [---~-QIL PRODUCTION--] TOTAL --ROYALTY-- --OPBRATING-- OPER NETBACK CAPTL E.TAX TOTAL [----AFTER TAX----- ]
RATE  VOL. PRICE  REV. &MINTAX BXPENSE INC. B.TAX IV, CASH TAX CASH 12.0% CUM
Bbl/D STB $/Bbl $ $ ¥ $ $/Bbl $ $/Bbl § $ $ $ § $
2RRO 220000 -220000 0 -220000 -220000 -220000
1954 22 8037 22.00 176823 [} 0 38009 4.73 138814 17.27 0 138814 24561 114253 113122 -106878
199% 17 £201 22.00 136418 18383 13 39428 £.36 7TBE0L 12.68 Q0 78601 13746 64854 56985 -49893
1996 13 4784 22.00 105245 14112 12 41009 8.57 50128 10.48 0 50125 8083 42042 32783 -17110
1997 10 3651 22.00 81196 8240 10 42743 11.58 30213 8.19 0 30213 3208 27005 18688 1577
1928 -} 2847 22.00 62642 4908 8 44623 15.57 13114 4.61 0 13114 0 13114 8053 9631
SUBT 25560 562323 45646 205812 310866 220000 90866 49598 41268 3631
REM. 0 o Q 0 0 0 4 [+} 0 o]
TOTL 25580 562323 45646 205812 310866 220000 90866 49598 41268 %631
12.0% DISC 471661 3EB76 161236 274549 220009 54549 44919 9631
% OF REV. 100 -] 34 5B 47 12 10 2



‘ ]
PETROLEUM ECONCMICS EVALUATION PROGRAM Version: Rel. 7.1
TUNDRA CIL AND GAS LTD. Time: 94/10/04 16:27:3
Pile: K1822CRW

Comment: KOLA BAKKEN 'A‘ PCOL MODEL AREA Report: peeproy
c=========scZ=zE== zx=== WORKING INTEREST CROWN ROYALTIES, MINERAL TAX AND OTHER ROYALTIES ===ssrsssssssozmmz=======ssz=zs=
R e P CROWN ROYALTIES AND MINERAL TAX «c-cammummmta ottt e ctodaaa oo — o ] [---=-u-- OTHER ROYALTIRS ------- 1
Other _ Manual 0il Gas
Qil Gas Cond Propane Butane Bthane Sulphur Prod. Crm or Frhld Over- Over- Net
Crown Crown Crown Crown Crown Crown Crown Crown Indian Minexral  Frhld Riding Riding Profit

Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Royalty Inter.

Year M$ Mg L M$ L L L LE M3 Mg M3 Mg M3 LE
1994 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 ¢.0 0.0 6.0
1995 18.4 .0 ¢.0 0.0 0.0 0.0 0.0 0.0 0. 0. 0.0 0.0 0.0 0.0
1996 14.1 0.0 ¢6.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0
1997 8.2 0.0 a.0 0.0 0.0 0.0 0.0 0.0 0 0. 0.0 0.0 0.0 0.0
1998 4.9 0.0 ¢.0 .0 0.0 0.0 0.0 ©.0 0 0.0 0.0 0.0 0.0 0.0
== === smzzamnmx zz==s D O ———— aczs emmees

5.0 45.6 0.0 0.0 0.0 0.0 ¢.0 ¢.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 6.0 6.0 6.0 ¢.0 0.0 0.0 0.0 0.0 0.0 0.0
= === ======= === LT T T TR — czaxn =

5.0 45.6 0.0 0.0 ¢.0 0.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0




PETROLEUM BCOMOMICS EVALUATION PROGRAM

Version: Rel.

7.1

16:29:1

TUNDRA OIL AND GAS LTD. Time: 94/10/04
' File: K1622FRR
[--mmemwmmmm e eaas CASE DESCRIPTION --------—------sscuun ] I il NET PRESENT VALUES ( M$) --------=v=scw- 1
KOLA BAKKEN ‘A’ FOOL MODRL AREA DISC RATE (%) 0.0 12.0 15.0 18.0 20.0 24,0
BCONOWICS FOR TYPICAL WELL ON 16 HECTARE SPACING
PRIMARY RECOVERY B.T. OPER INC 251 223 217 211 207 201
FREBHOLD ROYALTIES, MINERAL TAX HOLIDAY = 1433 m3 B.T. CAP INV. 220 220 220 220 220 220
B.T. CASH FLOW 31 3 -3 -9 -13 -19
Royalty Regime: MANITOBA Gas Holiday: NO
Reserve type:  PDP 0il Holiday: YES A.T. OPER INC 234 206 200 195 191 185
Royalty Type: Frhd Eval/Prod Start: 9%4- 1/94- 1 A.T. CAP INV. 220 220 2z0 220 220 220
Reversion Pt: Proj/Bcon Life: 15.1/ 5.0 yrs A.T. CASH FLOW 14 -14 -20 -25 -29 -35
[---mmvrn ECONOMIC INDICATORS -------- ] [----m-=--- PRODUCTS RECOVERY ~-=--==~=---=--- 1 [~emwmmn= COMPANY W.I. w==ww---- ]
B.TAX A.TAX GROSS WI ROY NET Init% Finl%
ROR - PCNT 13.3 5.5 olL STB 25560 25560 3834 21726 REVENUE 100.0 100.0
PAYOUT PERIOD - RVAL 3.0 3.8 GAS-RAW MSCF 0 o PIELD CAP  100.0 100.0
GAS-SALRS MSCF 0 o o o PLANT CAP
UNDISC PIR - $/% 0.14 0.0 ETHANE STB 0 o 0 0 GATH CAP
12.0 PCT PIR - $/% 0.01 -0.06 PROPANE STB 0 o 0 0
15.0 PCT PIR - §/% -0.02 -0,09 BUTANR S8TB 0 0 0 [+ ORR-GAS
NPV ® 12.0 - §/Bbl .11 -0.55 CONDENS . STB 0 0 o o ORR-0IL
NPV @ 15.0 - $/Bbl  -0.13 -0.78 SULPHUR LT 0 0 0 0
OTHER STB 0 0 0 o ROYALTY 15.0 0.0
T ettt WI CASH FLOW SUMMARY - ----=--- - oo e mm i mmee e m oo oo oo = ]
YEAR [----OIL PRODUCTION--) TOTAL --ROYALTY-- --OPERATING-- OPER NETBACK CAPTL B.TAX TOTAL [----APTER TAX----- ]
RATE  VOL. PRICE REV, &MINTAX EXPENSE INC. B.TAX INV.  CASH TAX CASH 12.0% cuM
Bbl/D STB 5/Bbl $ § % § &/Bbl $ $/Bbl $ ] $ $ $ $
ZERO 220000 -220000 0 -220000 -220000 -220000
1994 22 8037 22.00 176823 26523 1S 38009 4.73 112290 13.97 0 112290 12402 99838 98899 -121101
1995 17 6201 22.00 136418 31506 23 39428 6.36 65484 10.56 ¢ 65484 4366 61117 53702 -67400
1996 13 4784 22.00 105245 22694 21 41009 8.57 41643 8.70 0 41643 847 40796 31812 -35588
1997 10 3691 22.00 81196 14726 18 42743 11.58 23727 6.43 o 23727 0 23727 16419 -19169
1998 8 2847 22.00 62642 9751 16 44623 15.67  B267 2,90 ¢ 8267 0 8267 5077 -14092
SUBT 25560 562323 105101 205812 251411 220000 31411 17615 13796 -14092
REM. o 0 o 0 0 0 o 0 ) [}
TOTL 25560 562323 105101 205812 251411 220000 31411 17615 13786 -14082
12.0% DISC 471661 87741 161236 222684 220000 2684 16776 -140%2
% OF REV. 100 19 34 47 47 1 4 -3




'
PETROLEUM RCONOMICS EVALUATION PROGRAM Version: Rel. 7.1
TUNDRA OIL AND GAS LTD. Time: 94/10/04 16:29:1
File: K1622FRR

Comment: KOLA BAKKEN 'A' POOL MODEL AREA Report: peeproy
== ===ea WORKIMG INTEREST CROWN ROYALTIBS, MINERAL TAX AND OTHER ROYALTIBS ===mo=s=s=cc-s==Sszmgsssss======
[ b CROWN ROYALTIES AND MINBRAL TAX ----------------------=-w=-ccwreooo- ] [---umeue OTHER ROYALTIBS =-+vv--- ]
Other . Manual oil Gas
0il Gan Cond Propane  Butane Bthane Sulphur  Prod. Crn or Prhld Over- Over- Net
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral Frhld Riding Riding Profit

Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Royalty Inter.

Year MS MS M$ M$ MS Hs MS M$ ns MS M3 M$ M$ M$
1994 0.0 0.0 0.0 0.9 ¢.0 0.0 0.0 0.0 0.0 0.0 26.5 0.0 0.0 0.0
199% 0.0 0.0 0.0 0.0 g.0 0.0 0.0 0.0 0.0 i1.0 20.5 0.0 0.0 g.0
1996 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0 0.0 6.8 15.8 0.0 0.0 0.0
1997 0.0 0.0 0.0 G. 0.0 0 Q. 0.0 9.0 2.8 12.2 0.0 0.0 6.0
19398 0.0 0.0 0.0 0.0 4.0 0.0 0.0 0.0 0.0 0.4 9.4 0.0 0.0 o.0
ZrosmEESSSSSScESECEEESSSSSS=s===so EESSETERsESSSoSs s = == FESSEsSSSEESSEIERaEES====

5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 20.8 84.3 0.0 0.0 0.0

0.¢ 0.0 0.0 o 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
—z=-usrE==S===-=ESz=EnEmTD ====== =mm EEDENOEEEEEEEEE PETT =ma

5.¢ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.8 84.3 v.o 0.0 0.0



APPENDIX B
32 HECTARE EVALUATION CASES



PETROLEUM ERCONOMICS EVALUATION PROGRAM Versicon: Rel. 7.1

TUNDRA OIL AND GAS LTD. Time: 94/10/04 16:34:0
I File: K321BCRW
[---mmmmmm e m e - CASE DESCRIPTION «-==-mrm=--—-—se=-c--- 1 [enammmvar-m- NET PRESENT VALUES ( M§} ----------w---- ]
KOLA BAKKEN +A’ POOL MODEL AREA DISC RATE (%) 0.0 12.0 15.0 18.0 20.0 24.0
RCONOMICS FOR TYPICAL WELL ON 32 HECTARE SPACING
PRIMARY RECOVERY B.T. OPgB INC 407 350 328 327 320 308
CROWN ROYALTIES; HOV = 1968 m3 B.T. CAP INV. 220 220 220 220 220 220
B.T. CASH FLOW 187 130 118 10% 100 -1
Royalty Regime: MANITOBA Gas Holiday: NO
Regerve Lype: PDP 0il Holiday: YES A.T. OPER INC 321 276 266 258 252 243
Royalcy TypeiCrwn Eval/Prod Start: 94- 1/94- 1 A,T. CAP INV. 220 220 220 220 220 220
Reversion Pt: Proj/Beon Life: 15.4/ 6.0 yrs A.T. CASH FLOW 101 56 46 38 32 23
[-e==m=== BCONOMIC INDICATORS -------- ] [--vvmmmnne PRODUCTS RBCOVERY ------------ ] [=remmmn~ COMPANY W. I, -~-==~~ 1
B.TAX A.TAX GROSS WI ROY NET Init¥% Pinls
ROR - PCNT 71.8 35.0 OIL STB 37438 37438 3635 33803 REVENUE 100.0 100.0
PAYOUT PBRIOQD - BVAL 1.6 2.3 GAS -RAW M3CF 1} o] FIELD CAP 100.0 100.0
GAS-SALES M3SCF 1} o] a 0 PLANT ChP
UNDISC PIR - §/% 0.85 0.46 BETHANE 8TB a Q [} 0 GATH CAP
12.0 BCT PIR - 5/% 0.59 0.25 PROPANE STB 0 0 0 0
15.0 PCT PIR - 8/% 0.54 0.21 BUTANE sTB 0 4 0 0 ORR-GAS
NPV & 12.0 -  $/Bbl 3.46 1.48 CONDENS . STB 0 4] 0 0 ORR-0OIL
NPV & 15.0 - 5%/Bbl 3.15 1.24 SULPHUR LT Q g [} 0
OTHER STB 3 L] o} o] ROYALTY 0.0 0.0
e St tiding WI CASH FLOW SUMMARY =rre-rme-ro - r o r e e e e e e e e e e e e m o m o m o m o = ]
YEAR [----0IL PRODUCTION--] TOTAL --ROYALTY-- --OPERATING-- GOPRR NETBACK CAPTL B.TAX TOTAL [----AFTER TAX----- ]
RATE VOL. PRICE REV. SMINTAX EXPENSE INC. B.TAX INV. CASH TAX CASH 12.0% CUM
8bl/D STB $/Bbl $ $ x $ §/Bbl $ $/Bbl $ $ $ $ $ $
ZEBRO 220000 -220000 0 -220000 -220000 -220000
1994 31 11163 18.00 200931 1} 0 38791 3.47 162140 14.53 0 162140 32580 129560 128277 -%1723
1998 23 8469 18.90 160068 25146 16 40023 4.73 94899 11.21 0 9485%9% 21673 TI226 64341 -27381
1996 18 6426 19.84 127516 20783 16 41461 6.45 65262 10.16 0 65262 15584 49677 38737 11355
1337 13 4875 20.64 101583 13836 14 43085 £.84 44662 5.16 0 44662 10099 234562 23817 35273
1598 10 3699 21.88 80925 8231 10 44882 12.13 27812 7.52 0 27812 5224 22588 13872 49144
1999 8 2806 22.97 64467 4975 8 46842 16.69 12651 4.51 0 12651 924 11727 6391 55536
SuUBT 37438 735490 72960 255084 407426 220000 187426 85084 101341 55536
REM. Q [+ 0 0 0 o 0 0 0 -0
TOTL 37438 735490 72980 255084 407426 220000 187426 86084 101341 55536
12.0% DIsC 594148 55649 1geelo 349689 220000 12968% 74153 55536

% OF REV. 100 9 a2 59 37 22 12 9




PETROLEUM ECONOMICS EVALUATION PROGRAM Version: Rel. 7.1
TUNDRA OIL AND GAS LTD. Time: 94/10/04 16:34:0
File: K3218CRW

Comment ;: KOLA BAKKEN ‘A’ POOL MODEL AREA Report: peeproy
cccrew=s——ampzcz=oss==c=sszz==== WORKING INTEREST CROWN ROYALTIES, MINERAL TAX AND OTHER ROYALTIES ===
CROWN ROYALTIRS AND MINERAL TAX ====---------=---=--------eusn------ ] [-====--- OTHER ROYALTIES ------- 1
Other ._ Manual 0il Gas
0il Gas Cond Propane Butane Ethane Sulphur Prod. Crn or Frhld Over- Over- Nat
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral Frhld Riding Riding Profit

Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Royalty  Inter.

Year S Mg M$ M MG M3 M3 MS M$ [} M3 MS MS$ MS
1994 0.0 0.0 0.0 0.0 9.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ¢.0 a.0
1955 25.1 Q0.0 0.0 0.0 .0 0.0 0.0 0.0 a 0.0 0.0 0.0 0.0 0.0
1996 20.8 a.9 0.0 0.0 G.0 0.0 0.0 . ¢.0 a 0.0 0.0 0.0 0.0
1997 13.8 0.0 0 0.0 .D 0.9 0.0 0.0 o.Q o.0 0.0 0.0 0.0 0.0
1858 8.2 0.0 ¢ 0.0 0.0 0.9 0.0 0. C.0 0.0 0.0 0.0 0.0
1999 s.0 0.0 . 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0
TEsossoErsmCCraEEEETS=EEE czzamax memm EEmEETREE== cEEm mE===========
6.0 73.0 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 o.o0 0.0 0.0 0.0 0.4
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 c.o 0.0 g.o0 0.0 0.0 0.0 0.0
e srDISSSorIEERFSSASEZEERSSSEECCERES =xmoc EEEEESSSCStSe S rEDEESESrSCOSSTS I COrIREECEEESSSSRSSSESSESSSSoSossssssssss

5.0 73.0 0.0 0.0 0.0 0.0 0.0 0.0 G.0 0.0 G. 0 0.0 0.0 0.0 0.0




PETROLEUM RCONOMICS EVALUATION PROGRAM Version: Rel. 7.1

TUNDRA OIL AND GAS L1D. Time: 94/10,/04 16:37:3
' File: K3218FRR
[--mmmmmrmam e meeem CASE DESCRIPTION -----=w-===r-—----=-- ] [---—-smmam=rn NBT PRESBNT VALURS ( M§) ------------—--- 1
KOLA BAKKEN 'A’' POOL MODEL AREA DISC RATE (%) 0.0 12.¢ 15.0 18.0 20.0  24.0
BCONOMICS FOR TYPICAL WELL ON 32 HECTARE SPACING
PRIMARY RECOVERY B.T. OPER INC 337 290 280 271 266 285
FREEHOLD ROYALTIHS, MINERAL TAX HOLIDAY = 1568 m3 B.T. CAP INV. 220 220 220 220 220 220
B.T. CASH FLOW 117 70 60 51 46 38
Royalty Regime: MANITOBA Gae Holiday: NO
Resarve type: PDP 0il Holiday: YES A.T. OPER INC 286 245 237 229 224 215
Royalty Type: Frhd Eval/Prod Start: 94- 1/94- 1 A.T. CAP INV. 220 220 220 220 220 220
Reversion Pt; Proj/Beon Life: 15.4/ 6.0 yre A.T. CASH PLOW 66 28 17 9 4 -5
[~rmm--=- ECONOMIC INDICATORS -------- 1 [rmmmmm---- PRODUCTS RECOVERY -----w-c---- 1 [-------- COMBANY W.I. ------- 1
B.TAX A.TAX GROSS WI ROY NET Initk FPinl
ROR - PCNT 41.4  21.7 OIL STB 37438 37438 5616 31822 REVENUER 100.0 100.0
PAYOUT PERIOD - EVAL 2.2 2.9 GAS-RAW MSCF 0 ¢ FIELD CAP  100.0 100.0
GAS-SALES MSCF 0 & 0 0 PLANT CAP
UNDISC PIR - 5/% 0.53  0.30 BTHANE &TH 0 [V 0 o GATH CAP
12.0 PCT PIR - 5/% 0.32 0.11 PROPANE STB ] [V 0 0
15.0 PCT PIR - /% 6.27 0.08 BUTANE sTB 0 0 0 o ORR-GAS
NPV @ 12.0 - $/Bbl 1.86 0.67 CONDENS . STB 0 0 ] o ORR-OIL
NPV @ 15.0 - $/Bbl 1.61 0.4% SULPHUR LT o 0 ] o
OTHER STB 0 0 ] 0 ROYALTY 15.0 0.0
| e L e et WI CASH FLOW SUMMARY === - oo oo oo oo m oo o e e m e - }
YEAR [----OIL PRODUCTION--] TOTAL ~-ROYALTY-- --OPERATING-- OPER NETBACK CAPTL B.TAX TOTAL [-~-~-AFTER TRK----- 1
RATE  VOL. PRICE REV. EMINTAX EXPENSE INC. B.TAX INV. CASH TAX CASH 12.0% CUM
Bbl/D STB $/Bbl $ $ ¥ $ §/Bbl § $/Bbl $ $ $ $ $ $
ZERO 220000 -220000 0 -220000 -220000 -220000
1594 31 11163 18.00 2005931 30140 15 38791  3.47 132001 11.83 0 132001 22218 109782 108695 -111305
1995 23 8469 18.90 160068 38321 24 40023  4.73 81724 9.65 0D 81724 13418 68306 60018 -51287
1996 18 6426 19.84 127516 29921 23 41461 6.45 586134 8.74 0 56134 9008 47126 36747 -14540
1997 13 4875 20.84 101583 21062 21 43085 8.84 137436 7.68 0 237436 4861 32575 22542  BOOZ2
1998 10 3699 21.88 80925 14313 18 44882 12.13 21729 5.87 0 21729 1051 20679 12699 20701
1999 8 2806 22.97 64467 9912 15 46842 16.69 7714 2.75 0 7714 0 7714 4204 24505
SUBT 37438 735490 143669 255084 336737 220000 116737 50556 66181 24905
REM. 0 0 -0 0 ] 0 0 0 0 0
TOTL 37438 735490 143669 255084 336737 220000 116737 50556 661Bl1 24905
12.0% DISC 594148 115611 188810 289727 220000 69727 44822 24905

% OF REV. ico 19 32 49 37 12 4 4




PETROLEUM .ECONOHICS BVALUATION PROGRAM Version: Rel. 7.1
TUNDRA OIL AND GAS LTD. Time: 94/10/04 16:37:3
! File: K3218FRR
Comment : KOLA BAKKEN ‘A' POOL MODEL AREA Report: peeproy
zz==== WORKING INTEREST CROWN ROYALTIES, MINERAL TAX AND OTHER ROYALTIBS ====== ==== ====cz=

R b bbb CROWN ROYALTIES AND MINERAL TAX ----------------cosrmenosoooroooooo- I} [-------- OTHER ROYALTIES ------- 1
Cther - Manual 0il Gas
0il Gas Cond Propane Butane Ethane Sulphur Prod. " Crm or Frhld Ovex - Over- Net
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral Frhld Riding Riding Profit

Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Royalty Inter.

Year L M3 M$ L b M3 L M$ L1 L M3 M§ M5 M3
1994 0.0 0.0 0.0 ¢.0 0.0 6.0 0.0 0.0 0.0 0.0 30.1 ¢.0 0.0 0.0
1595 0.0 0.0 0.0 o.0 +] 0.0 0.0 0.0 6.0 14.3 24.0 0.0 ¢ a.0
1896 0.0 0.0 0.0 ¢.0 0 0.0 0.0 0.0 10.8 19.1 c.0 ¢.0 0.0
1997 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 o 5.8 15.2 c.0 ¢.0 6.0
1598 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.2 12.1 ¢.0 G0 .0
1959 0.0 0.0 0.0 0.0 o] g.¢ 0.0 0.0 0.0 0.2 9.7 0.0 c.0 0.0
axx = oEEmmasx=z maa = =xzmxc czzm acamz e
6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.3 110.3 0.0 0.0 0.0
g.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0
===z=wsxz Em=m==ms Pm======z==zcz-aczzx = === s e 2s===================




'
PETROLEUM ECONOMICS EVALUATION PROGRAM Version: Rel. 7.1

TUNDRA OIL AND @AS LTD. Time: 54/10/04 16:51:5
" File: K3222CRW
[---wr—mmmemm e CASE DRSCRIPTION -=-=--------vos=c--—- ] [vmmme-mmmm - NBET PRESENT VALUES { M$) -wer-rerave-—-- ]
KOLA BAKKEN 'A’' POOL MODEL AREA DISC RATE (%) 0.0 12.0 15.0 18.0 20.0 24.0
ECONOMICS FOR TYPICAL WBLL ©ON 32 HECTARE SPACING
PRIMARY RECOVERY B.T. OPER INC 481 417 404 392 385 371
CROWN ROYALTIES; HOV = 1664 m3 B.T. CA;’INV. 220 220 220 220 220 220
B.T. CASH FLOW 251 197 184 172 165 151
Royalty Regime: MANITOBA Gas Holiday: NO
Reserve type: PDP 0il Holiday: YES A.T. OPER INC 364 315 305 296 291 280
Royalty Type:Crwn Eval/Prod Start: 94- 1/94- 1 A.T. CAP INV. 220 220 220 220 220 220
Reversion bt: Proj/Bcon Life: 15.4/ 6.0 yre A.T, CASH FLOW 144 95 85 76 71 60
[(-------~ BCONOMIC INDICATORS =~=r---- 1 [-ememmenn- PRODUCTS RECOVERY ------------ ] [-------- COMPANY W.I. ------- ]
B.TAX A.TAY GROSS WI ROY NET Inithk Finl¥%
ROR - PCNT 130.8 57.5 OIL STB 37438 37438 1996 33441 REVENUE 100.0 100.0Q
PAYOUT PERICD - EVAL 1.1 1.8 GAS -RAW MSCF 1] [} FIELD CAP 100.0 100.0
GAS-SALES MSCF o 0 0 0 PLANT CAP
UNDISC PIR - 8/8 1.18 0.686 ETHANE 8TB o 0 0 0 GATH CAP
12.0 PCT PIR - §/% 0.90 0.43 PROPANE STB Q 0 0 o
1%.0 PCT PIR - §/% 0.84 0.39 BUTANE STB 0 4] 1] o] ORR-GAS
NPV @ 12.0 - §/Bbl 5.27 2.55 CONDENS . STB o 0 o Qo ORR-OIL
NPV @ 15.0 - $/Bbl 4.92 2.28 SULPHUR LT o 0 0 0
OTHER STB o 0 o 0 ROYALTY 1.2 0.0
[---------tsrrrremmmmmccmccm - — st sm e WI CASH FLOW SUMMARY ---------------- - -uouitstasver st et ]
YEAR [----0IL PRODUCTION--1 TOTAL --ROYALTY-- --OPBRATING-- OPER NETBACK CAPTL B.TAX TOTAL {----AFTER TAX----- ]
RATE VOL. PRICE REV. &MINTAX EBAXPENSE INC. B.TAX INV. CASH TAX CASH 12.0% CUM
Bbl/D STB $/Bbl $ $ 5 $ 5/Bbl $ $/Bbl $ $ $ § $ $
ZERO 220000 -220000 ¢ -220000 -220000 -220000
1994 31 11163 22.00 245582 3045 1 38791 3.47 203747 18.25 0 203747 47931 155815 154273 -65727
1995 23 8469 22.00 186323 34178 18 40023 4.73 112121 13.24 0 112121 30693 81422 71543 5815
1996 18 6426 22.00 141363 23051 16 414861 €.45 76851 11.9¢ 0 76851 20345 56506 44062 49877
1997 13 4875 22.00 107252 14608 14 43085 8.84 49558 10.17 0 48558 12048 37510 25957 15834
1998 10 2699 22.00 B1372 8276 10 44882 12.13 28213 7.63 0 28212 5378 22836 14024 89858
1999 8 2806 22.00 61737 4764 B 46842 16.65% 10131 3.61 0 10131 ¢ 10131 5521 98373
SUBT 37438 823628 87922 255084 480622 220000 260622 116401 144220 95379
RBH. 0 0 0 0 =0 0 0 0 4] ]
TOTL 37438 823628 87922 255084 480822 220000 260622 116401 144220 95373
12.0% DISC 674933 68808 188810 417315 220000 197315 101935 35379

% OF REV. 100 30 28 62 33 23 1s 14




PETROLEUM ECONOMICS EVAIUATION PROGRAM Version: Rel. 7.1
TUNDRA OIL AND GAS LTD. Time: 94/10/04 16:52:0
File: K3222CRW

Comment: KOLR BAKKEN ‘A" POOL MODEL AREBA Report: peeproy
PR e BEEEE® wnnuw WORKING INTEREST CROWN ROYALTIRS, MINERAL TAX AND OTHER ROYALTIES se=mm
[ —rrsmst s s msnmnran CROWN ROYALTIES AND MINBRAL TAX ----------mrmumo oo ] [--===--- OTHER ROYALTIES -~----vu ]
Cther . Manual oil Gas
0il Gas Cond Propane Butane Ethane Sulphur Prod. ~ Crn or Frhld Over- Over- Net
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral Frhld Riding Riding Profit
Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Royalty Inter.
Year M$ L] M$ M3 LH] LE] M3 Mg M3 M3 M$ M3 M3 M$
1994 3.0 0.0 0.0 ¢.0 ¢.0 0.0 0.0 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0
1995 34.2 v.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0 o. 0.0 0.
19986 23.1 . . 0.0 0.0 0.0 0. 4] 0.0 0.0 0.0 0. ¢.0 0.
1897 14.6 0 0. 0.0 o 0.0 0.0 0.0 0.0 0.0 e.0 0. 0.¢ a
1998 8.3 0.0 0.¢ 0 0. 0. 0.0 0.0 0. 0.0 ¢G.0 0.0 0.0 0.0
1999 4.8 0.0 0.0 o . 0. 0.0 [} 0.0 .0 0.0 0.0 0.0 0.0
==zr-ssrzscsossscEmEEREmEsz=z== maw mEcacEEEmEmEssss cmnea= ==za smpEeczamsss
6.0 87.9 ¢.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 0.0 c.0 0.0 0.0
°.0 0.0 Q.0 g.0 0.0 0.0 0.0 0.0 0.0 9.0 0.0 0.0 G.0 c.0 0.0
=m==x = e b S =F= EEEx== ===EE &=

6.0 87.3 0.0 0.0 0.0 0.0 g.0 ¢.0 0.0 0.0 a.o ¢.0 0.0 0.0 0.0




PBTROLEUI; BCONOMICS EVALUATION PROGRAM Version: Rel. 7.1
TUNDRA OIL AND GAS LTD. Timé: 94/10/04 16:40:5
B File: Ki1222PFRR
[--vmmmmmmemmmmmma e CASE DBESCRIPTION «=-=r-----------=-==- 1 [------mmwemen NET PRESENT VALUES ( M$) --------------- ]
KOLA BAKKEN 'A‘’ POOL MODEL AREA DISC RATE (%) 0.0 12.0 15.0 1g.0 20.0 24.0
ECONOMICS FOR TYPICAL WELL ON 32 HECTARE SPACING
PRIMARY RECOVERY .T. OPER. INC 403 381 340 330 324 312
FREEHOLD RCYALTIES, MINERAL TAX HOLIDAY = 1&64 m3 B.T. (‘_‘A; INV. 220 220 220 220 220 229
B.T. CASH FLOW 183 131 120 110 104 92
Royalty Regime: MANITOBR Gas Holiday: NO
Reperve type: PDP ©il Holiday: YBS A.T. OPER INC 326 282 273 265 259 250
Royalty Type: Frhd Bval/Prod Start: 94- 1/34- 1 A.T. CAP INV. 220 220 220 220 220 220
Reversion Pt Proj/Beon Life: 15.4/ 6.0 yre A.T. CASH FLOW 106 62 53 45 39 3¢
[--+=-=--- RCONOMIC INDICATORS -------- ] [«-emmm---- PRODUCTS RBCOVBRY ~-r--r------ )i [-------- COMBANY W.I. -~rr~r= ]
B.TAX A.TAX GROSS Wl ROY NET Inith Finl%
ROR - PCNT 78.5 is%.1 OIL 8TB 37438 37438 5616 31822 REVENUE 100.0 100.0
PAYOUT PERIOD - EVAL 1.5 2.2 GAS-RAW MSCF [} 0 FIELD CAP 100.0 100.0
GAS-SALES MSCF 0 0 v] 0 PLANT CAP
UNMDISC PIR - 5/4 0.83 0.48 BTHANE STB 0 0 L] o GATH CAP
12.0 PCT PIR - 8/% 0.60 0.28 PROPANE STB 0 5] 0 ]
i5.0 PCT PIR - 5/% 0.55 0.24 BUTANE STB 1} v} o 4] ORR-GAS
NPV & 12.0 -~ §$/Bbl 3.50 1.66 CONDENS. STB 0 o 0 o ORR-OIL
NEV @ 15.0 - %/Bbl 3.21 1.42 SULPHUR LT 0 0 0 4]
OTHER 8TB 0 0 Q ] ROYALTY 15.7 g.0
T T e WI CASH FLOW SUMMARY =+r--rr-rers-==--rmmo—mr—romocsroccrarccasssess ]
YEAR [----0OIL PRODUCTION--] TOTAL --ROYALTY~- =--OPERATING-- OPER NETBACK CAPTL B.TAX TOTAL [----APTBR TAX----- 1
RATE VOL. PRICE REV. &MINTAX EXPENSE INC. B.TAX INV. CASH TAX CASH 12.0% cud
Bbl/D  STB  $/Bbl $ $ . $ $/8bl $  $/mbl $ $ $ $ 5 $
ZERO 220000 -220000 0 -220000 -220000 -2200Q00
1994 31 11163 22.00 245582 38665 le 38791 2.47 168127 15,06 0 168127 35267 132860 131544 -88456
1995 23 8469 22.00 186323 47400 25 40023 4.73 98899 11.68 0 98899 21090 77805 68368 -20088
1996 18 6426 22.00 141363 33170 23 41461 6.45 66732 10.39 0 66732 13055 53677 41856 21768
1937 i3 4875 22.00 107282 22237 21 430B% 8.84 41529 8.60 O 41929 6517 35412 24505 46273
1998 10 3699 22.00 R1372 143892 18 44882 12.13 22097 5.97 0 22087 1181 20916 12845 59118
1999 8 2806 22.00 61737 9492 15 46842 16.69 5402 1.93 ] 5403 ] 5403 2945 62062
SUBT 37438 823628 165256 255084 403188 220000 183188 77111 106077 62063
REM. 0 0 0 o -0 4] 4} 0 0 0
TOTL 37438 823628 165356 255084 403187 220009 183188 77111 106077 62063
12.0% DISC 674933 1315196 leesalo 350927 220000 130927 68864 62063
% OF REV. 100 20 28 52 33 19 10 9



PRTROLBUM ECONOMICS EVALUATTON PROGRAM Veraion: Rel. 7.1

TUNDRA OIL AND GAS LTD. Time: 94/10/04 16:40:5
A
File: K3222FPRR

Comment : KOLA BAKKEN 'A' POOL MODEL AREA Report: peeproy
=zczaE= === cx=== WORKING INTEREST CROWN ROYALTIES, MINERAL TAX AND OTHER ROYALTIES s====== = == ===z
[-=~-mmmmmrm e CROWN ROYALTIES AND MINBRAL TAX -----s=w--------=--cc-o-—-————wro=o= ] [-cowenmm OTHER ROYALTIES ---vo~w 1
Other _ Manual 0il Gas
0il Gas Cond Propane Butane Bthane Sulphur Prod. Crn or Frhld Over- Qover- Net
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral  Frhld Riding Riding  Profit

Royalty Royalty Royalty Reyalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Royalty Inter.

Year M$ M$ M$ M$ MS M$ M$ M$ M3 M3 M$ Ms MS M3
1994 0.0 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 1.8 36.8 0.0 0.0 0.0
1995 0.0 0.0 0.0 . .0 0. 0 0.0 19.5 27.9 0.0 0.0 0.0
1996 c.0 0.0 0.0 . 0. 0 0.0 12.0 21.2 0.0 0.0
1997 0.0 0.0 0.0 D . 0.0 0.0 0.0 6.1 16.1 0.0 . a.0
1998 0.0 0.0 0.0 0 0.0 0.0 0.0 2.2 12.2 G.0 6.0
1999 0.0 0.0 0.0 0. 0.0 0.0 0.0 0.2 9.3 c.0 0.0
zzzzz= saxm e - ==z ——aea e smma=

6.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41.8 123.5 0.0 0.0 6.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 a.0

6.0 ¢.0 0.8 0.0 0.0 g.0 0.0 0.0 0.0 a.0 41.8 123.58 0.0 0.0 ¢.0



APPENDIX C
32-H HECTARE EVALUATION CASES



PETROLEUM ECONOMICS BVALUATICN PROGRAM

TUNDRA OIL AND GAS LTD.

KOLA BAKKEN

A

CASE DESCRIPTION
POOL MODEL AREA

BCONOMICS FOR TYPICAL WELL ON HIGH GRADED 32 HECTARE SPACING

PRIMARY RECOVERY
CROWN ROYALTIES; HOV = 1968 m3

Royalty Regime:

Reserve type:

PDP

Royalty Type:Crwn

Reversion Pt:

RCR
PAYOUT PERIOD

UNDISC PIR
12.0 PCT PIR
15.0 PCT PIR

NPV @ 12.0
NPV @ 16.0
YRAR
RATE
Bbl/D
ZERO
1994 3t
1995 25
1996 20
1997 16
1998 13
1999 10
2000
2001 €
SUBT
REM.
TOTL
12.0% DISC

% OF REV.

P!

$
$
$

VOL.
STB

13419
9084
7226
5748
4573

3638

2894

2302

46883

46883

MANITORA

BCONOMIC INDICATORS

B
CNT

/%
/%
/%
$/Bbl
$/Bbl

{----0IL PRODUCTION--]

PRICE
$/8Bbl

18.00
18.90
19.84
20.84
21.88

22.97
24.12
25.33

DISC RATE (%} 0.0
B.T. OPER INC 493
B.T. CAP INV. 220
B.T. CASH FLOW 273
Gas Holiday: NO
©0il Holiday: YES A.T. OPER INC 373
Eval/Prod Start: 94- 1/94- 1 A.T. CAP INV. 220
Proj/Rcon Life: 18.6/ 8.0 yrs A.T. CASH FLOW 153
———————— ] [----=~---- PRODUCTS RBCOVERY ------------]
.TAX A.TAX GROSS WI ROY NET
83.5  43.1 otL STB 46883 46883 4980 41903
1.5 2.2 GAS-RAW MSCF a 0
GAS-SALES MSCF [V 0 0 ]
1.24 0.70 ETHANE STB o 0 0 0
0.84 0.40 PROPANE STB 0 0 0 ]
0.77 0.35% BUTANE STB o o ¢ o
3.95 1.89 CONDENS . STB 0 [V o o
3.5 1.62 SULPHUR LT 0 0 [V 0
OTHER sTE 0 0 0 [+
WI CASH FLOW SUMMARY
TOTAL --ROYALTY-- --OPERATING-- OPBER NBTBACK CAPTL
REV. &MINTAX RXPBNSE INC. B.TAX INV.
$ $ L3 $ §$/Bbl $ $/Bbl $
220000
265541 1] 0 38855 3.40 166687 14.60 o
171683 28830 17 40184  4.42 102669 11.30 o
143402 24725 17 41682 5.77 7699¢ 10.66 0
119780 18340 15 43338 7.54 58102 10.11 0
100049 12851 13 45148  9.87 42010 9.19 o
B3568 8359 10 47107 12.95 28102 7.73 0
69802 5554 8 49213 17.01 15035 5.20 0
58304 3691 6 51465 22.36 3148 1.37 0
§52128 102389 356992 492747 220000
0 ] 0 -0 o
952128 102389 356992 492747 220000
714838 74045 235563 405230 220000
100 10 33 57 31

12.¢

405
220
185

308

220

28

NBT PRESENT VALUBS ( M§)

15.0

388
220
168

296

220
76

REVENUE
FIELD CAP

PLANT CAP

GATH CAP

ORR

~@A3

ORR-OIL

ROYALTY

-220000

166687

102669
76996
§8102
42010

28102
15035
3148

272747
o
272747

185220
26

TOTAL
TAX
$

0
34143
25610
20870
16268
11708

7399
3394
+]

119453
0
119493

296782
14

Versiocn: Rel, 7.1
Time: 94/10/04

Pile: K3218CRH

16:56:3

_______________ ]
18.0 20.0 24.0
373 363 346
220 220 220
153 143 126
285 278 265
220 220 220
65 58 45
COMPANY W.I. ------- ]
Init% Pinly
100.0 100.0
100.0 100.0
0.0 0.0
]
[----AFTER TAX----- ]
CASH 12.0% CUM
$ $ $
-220000 -220000 -220000
132543 131231 -88769
77058 67708 -21061
56025 43687 22626
41833 28949 51575
30302 18609 70184
20703 11283 81467
11641 5630 §7097
31148 1351 BB448
153253 B8448
[+ ]
153253 ag448
88448
12



PETROLEUM ECONOMICS EVALUATION PROGRAM
TUNDRA OIL AND GAS LTD.

Comment: KOLA BAKKEN ‘A’ POOL MODEL AREA

Version: Rel. 7.1

Time: 94/10/04 16:56:3

File: K321BCRH
Report: peeproy

axp=====—rEms=szccusszscrzzeczons WORKING INTERBST CROWN ROYALTIES, MINHRAL TAX AND OTHER ROYALTIES ====c=%
[-ommmmmm e - CROWN ROYALTIES AND MINBRAL TAA -----------------s-ceumassmmnro-oo- ] [----—---- OTHER ROYALTIES ------- 1
COther _ Manual 0il Gas
0il Gans Cond Propane Butane Ethane Sulphur Prod. Crn or Prhld Over- over- Het
Crown Crown Crown Crown Crown Crown Crown Crown Indian Mineral Frhld Riding Riding Profit
Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Royalty Tax Royalty Royalty Royalty Inter.
Year MS M$ M3 M5 M3 M$ M3 M$ Ms$ M35 M3 M35 M$ MS
1994 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.a 0.0 ¢.0 0.0 0.0
1995 28.8 0.0 0 .0 0.0 0.0 0.0 0.0 g.o 0. 0.0 0.0 0.0
1996 24.7 0.0 1] 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 Q.0 0.0
1997 18.3 0.0 0 0.0 0.9 0.0 0.0 0.0 0.0 0. 0.0 0.0 0.0
1998 12.9 0.0 . o 0.0 0.0 a. 6.0 0.0 0.0 . 0.0 0.0 a.0
1999 8.4 0.0 1] 0.0 0.0 0.0 o.0 0.0 0.0 0.0 0.0 0.0
2000 5.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0.0 0.0 W0
2001 2.7 0.0 0.0 0.0 0.0 0.9 0.0 0.0 0.0 Q.0 . 0.0 0.0
SEESCSCSCESSFSSSAMNEENCESID =mmEr [ 1 113 === LTI T i S R 2 2 22 1 b b b b b b e Lt LT
8.0 102.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 g.0 0.0 0.0 ¢.0
Q.0 g.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 v.0 0.0 0.0
S EEESTEICCCCEONEENERE == = == B S I I S I T SN S S T I R R I N T N R R N I N C E C RS E TS S EE ST ESERTIOE
8.0 102.4 0.0 0.0 0.0 0.0 0.c 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0




PETROLEUM ECONOMICS EVALUATION PROGRAM
TUNQRA OIL AND GAS LTD.

KOLA BAKKEN
RCONOMICS FOR TYPICAL WELL ON HIGH GRADED 32 HRCTARE SPACING

¥

PRIMARY RBCOVERY
FREEHOLD ROYALTIES; HOV = 1968 m3

Royalty Regime:
Reserve Lype:
Royalty Type:

Reversion PL:

ROR

PAYOUT PBRIOD

UNDISC PIR
12.¢ BCT PIR
16.0 PCT PIR
NPV @ 12.0

NEV @ 15.0

- %
- %
-8

MANITOBA
PDP

Frhd

B

/%
/$
/%
$/Bbl
§$/Bbl

[----0IL PRODUCTION--]

YEAR
RATE
Bbl/D
ZERO
1994 31
1995 25
1996 20
1597 16
1998 13
1999 10
2000 8
SUBT
REM.
TOTL
12.0% DISC

% OF REV.

VOL.
STB

11419
2084
7226
S748
4573

3638
28954

44581

44581

PRICR
$/Bbl

18.00
18.50
19.84
20.84
21.88

22.97
24.12

CASE DESCRIPTICN
POOL MODRI, AREA

BCONCHIC INDICATCRS ~----

DISC RATE (%) 0.0
OPBR INC 408
CAP INV. 220
CASH FLOW 188
Gaa Holiday: NO
0il Holiday: YES A.T. OPBR INC 334
Eval/Prod Start: 94- 1/94- 1 A.T. CAP INV. 220
Proj/Bcon Life: 18.6/ 7.0 yre A.T. CASH FLOW 114
---] [ PRODUCTS RECOVERY ------------ 1
.TAX A.TAX GROSS WI ROY NET
52.8 30.3 o1L STB 44581 44581 €687 37854
1.9 2.7 GAS-RAW MSCF o o
GAS-SALES MSCF 0 0 0 0
0.86 0.52 ETHANE STB o o 0 0
0.53  0.25 PROPANE STB o o o 0
0.47 0.20 BUTANE 8TB o ¢ 0 ]
2.63 1.25 CONDENS . STB 0 o 0 0
2.32  1.00 SULPHUR LT 0 0 o ]
OTHER 8TBE o ¢ o 0
WI CASH FLOW SUMMARY
TOTAL --ROYALTY-- --OPBRATING-- OPER NETBACK CAPTL
REV. EMINTAX BEXPENSE INC. B.TAX INV.
$ § ¥ $ §/Bbl § $/Bbl §
220000
205541 30831 15 3B8S5  3.40 135856 11.90 ]
171683 42427 25 40184 4.42 89072 9.81 ]
143402 34949 24 41882 5.77 66771 9.24 o
119780 26950 22 43338 7.54 49492 8.61 ]
100049 19961 20 45148  9.87 34940 7.64 0
83568 14648 18 47107 12.95 21813 6.00 0
69802 10890 16 49213 17.01 9639 3.35 0
893824 180656 305527 407642 220000
[+ 0 ] 0 ]
893824 180656 305527 407642 220000
689813 139215 213472 337125 220000
100 20 31 49 32

NET FREBENT VALUES ( M§}

12.0 15.0
337 323
220 220
117 103
276 264
220 220

56 44
REVENUE
FIELD CAP
PLANT CAP
GATH CAP
ORR-GAS
ORR-0OIL
ROYALTY

B.TRX TOTAL [----AFTER TAX

CASH
$

-220000

135856
89072
66771
49492
34940

21813
96939

187642
0
187642

117125
17

Version:

311
220
91

254
220
34

100.0
100.0

Rel. 7.1

Time: 94/10/04 17:07:3

Pile: K3218FRH

TAX CASH 12.0%

$

§

0.0 24.0
303 289
2290 229

a3 69
248 236
220 220

28 i6

W.I., —~m-m-- i
Finlk
100.0
19¢.0
0.0
----- ]
CuM
§ $

0 -220000 -220000 -220000

23544
16757
13578
10031

6548

3090

73604

Q

73604

61308
9

112312
72315
53196
39400
28392

18723
3633

114027
0
114027

55818
-]

131200
63540
41481
27265
17426

10204
4691

55817

55ele

-l10B800

-45260
-3779
23486
40323

§1127
£5817




PETROLEUM ECONOMICS EVALUATION PROGRAM
TUNQFA OIL AND GAS LTD.

Comment: KOLA BAKKEN ‘A’

POOL MODEL AREA

Versien: Rel.

7.1

Time: 9%4/10/04 17:07:3
File: K3218FRH

Report: peeproy

==ccu=n ==== WORKING INTEREST CROWN ROYALTIES, MINERAL TAX AND OTHER ROYALTIES === == ==
T CROWN ROYALTIES AND MINRBRAL TAX —-=-+==wrro----—-————=eemcooooooooo ] e OTHER ROYALTIES ------- ]
other _ Manual 0il Gas
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[mmmmmmmmmmm e m o CASE DBSCRIPTION -==-rm-----=----------- ] [=mmrmmmmm - NET PRESENT VALUBS ( M§) ----co=-cewu-an ]
KOLA BAKKEN ‘A’ POOL MODRL AREA DISC RATE (%) 0.0 12.0 15.0 18.0 20.0 24.0
ECONOMICS FOR TYPICAL WELL ON HIGH GRADED 32 HECTRRE SPACING
PRIMARY RECOVERY B.T. OPER INC 561 472 454 438 428 410
CROWN ROYALTIES; HOV = 1664 m3 B.T. CAP INV. 220 220 220 220 220 220
E.T. CASH FLOW 341 282 234 218 20e 190
Royalty Regime: MANITOBA Gae Holiday: NO
Reserve type: PDP 0il Holiday: YES A.T. OPER INC 411 347 334 322 315 302
Royalty Type:Crwn Bval /Prod Start: 94- 1/94- 1 A.T. CAP INV. 220 220 220 220 220 220
Reversion PE: Proj/Beon Life: 18.6/ 7.0 yrs A.T. CASH FLOW 191 127 114 102 95 82
[-----=-- ECONOMIC INDICATORS -------- ] [----vmnee- PRODUCTS RECOVERY ---v-rr----- ] [-~----- COMPANY W.I. «------ ]
B.TAX A.TAX GROSS WI ROY NET Init% Finl¥
ROR - PCNT 144.6 5.5 olL STB 44581 44581 5205 39376 REVENUZ 100.0 100.0
PAYOUT PERIOD - EVAL 1.1 1.7 GAS-RAW MSCF ] 0 FIELD CAP  100.0 100.0
GAS-SALES MSCF ] 0 0 0 PLANT CAP
UNDISC PIR - $/% 1.85 0.87 BTHANE STB 0 0 o 0 GATH CAP
12.¢ PCT PIR - 8/% 1.14 0.58 PROPANE STB 0 0 0 0
15.6 PCT PIR - 5/% 1.06 0.52 BUTANE STB 0 0 0 o ORR-GAS
MNPV @ 12.0 - §/Bbl .65 2.84 CONDENS . STB 0 0 0 a ORR-OIL
NPV @ 15.0 - $/Bbl 5.25 2.56 SULPHUR LT 0 [\ o ¢
OTHER STH 0 0 o o ROYALTY 1.7 0.0
[mm = mmm AR e oo oo oo aesmeae WI CASH PLOW SUMMARY = - - e m oo oo oo oo 1
YBAR [--~-OIL PRODUCTION--] TOTAL --ROYALTY-- --OPERATING-- OPER NETBACK CAPTL B.TAX TOTAL [----AFTER TAX----- 1
RATE  VOL. PRICE REV. &MINTAX BXPENSE INC. B.TAX INV.  CASH TAX CASH 12.0% foui
Bbl/D STB $/Bbl $ $ % $ $/Bbl $ §/Bbl $ $ $ $ $ $
ZERO 220000 -220000 0 -220000 -220000 -220000
1954 31 11419 22.00 251217 4188 2 38855 3.40 208174 18.23 0 208174 49847 156328 156760 -63240
1995 25 9084 22.00 199843 37524 19 40184  4.42 122134 13.45 0 122134 35292 86842 76305 13065
1596 20 72286 22.00 158974 27410 17 41682 5.77 85833 12.44 0 89883 26324 63559 49561 62626
1997 16 5748 22.00 126464 19383 15 43338  7.54 63762 11.09 0 63762 18566 45196 31276 93502
1998 13 4573 22,00 100601 12962 13 45148 9.87 42451 9.29 0 42491 118%8 30594 18788 112630
1999 10 3638 22.00 80028  B0OS 10 47107 12.95 24916 6.85 0 24916 6182 18734 10210 122500
2000 8 2894 22.00 63662 5066 8 49213 17.01 9383 3.24 0 9383 1283 8100 3918 126818
SUBT 44581 986789 114519 305527 560744 220000 340744 149392 191353 126818
REM. ] 0 0 0 -0 ] o [V ] o
TOTL 44581 980789 114519 305527 560744 220000 340744 149392 191353 126818
12.0% DISC 771988 B6664 213472 471852 220000 251852 125034 126B18
% OF REV. 100 11 28 61 28 33 16 16
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PETROLEUM ECONOMICS EVALUATION PROGRAM

TUNDRA OIL AND GAS LTD.

KOLA BAKKEN 'A°

CASE DESCRIPTION
POOL MODEL AREA

BCONOMICS POR TYPICAL WELL ON HIGH GRADED 32 HECTARE SPACING

PRIMARY RECOVERY

PREEHOLD ROYALTY MINERAL TAX HOLIDAY

Royalty Regime:

Resexrve Lype:
Royalty Type:

Reverasion Pt:

ROR
PAYOUT PERIOD

UNDISC PIR
12.0 PCT PIR
15.0 PCT PIR

NPV @ 12.0
NPV @ 15.0
YBAR
RATR
Bbl/D
ZERO
1994 31
1995 25
1996 20
1937 16
1998 i3
1999 10
2000 -]
SUBT
REM.
TOTL
12.0% DISC

% OF REV.

PDP

- P
- E

- %
- §
-8

VOL.
STB

11415
9084
7226
5748
4573

3638
2894

44581

44581

MANITOBA

Frhd

RCONOMIC INDICATORS

B
CNT
VAL

/%
/%
/8
$/Bbl
$/8bl

[-~--0IL PRODUCTION--]

PRICR
$/Bbl

22.00
22.00
22.00
22.00
22.00

22.00
22.00

Gas Holiday:

.TAX A.

50.2 4

1.4

1.15
0.81
0.75

0

4.01

F N O O

3.68

251217
195843
158374
126464
100601

80028
63662

980789

0

$80789

771988

NET PRESENT VALUEBS ( M$§)

DISC RATE (%) 6.0 12.0 15.¢
B.T. OPER INC 472 399 384
= 1664 m3 B.T. CAP INV. 220 220 220
B.T. CASH FLOW 252 179 164
NO
0il Holiday: YBS A.T. OPER INC 371 312 301
Bval/Prod Start: 94- 1/94- 1 A.T. CAP INV. 220 220 220
Proj/Becon Life: 18.6/ 7.0 yrs A.T. CASH PLOW 151 92 Bl
--1 [---------- PRODUCTS RECOVERY ---------o--- 1 [=reenena
TAX GROIS WI ROY NRT
7.1 OIL STHB 44581 44581 6687 37894 REVENUB
2.0 GAS-RAW HSCF 0 0 FIELD CAP
GAS-SALES MSCP 0 o 0 0 PLANT CAP
.69 BTHANE 3TB o o 0 [+ GATH CAP
.42 PROPANE STB 0 0 0 0
.37 BUTANE STB 0 0 0 [\ ORR-GAS
.07 CONDENS. STB [V o 0 0 ORR-OIL
.81 SULPHUR LT 0 o 0 o
OTHER STB [+ o 0 [V ROYALTY
WI CASH FLOW SUMMARY
-~ROYALTY-- --OPERATING-- OPER NETBACK CAPTL BE.TAX TOTAL
&MINTAX EXPENSE INC. B.TAX INV.  CASH TAX
§ * $ §/Bbl $ $/Bbl $ § $
220000 -220000 ]
40205 16 38855  3.40 172157 15.08 0 172187 36851
51679 26 40184  4.42 107979 11.89 0 107979 243988
38744 24 41682 5.77 78549 10.87 0 78549 18126
28454 22 43338 7.54 54672 9.51 0 54672 12044
20071 20 45148 9.87 35383 7.74 0 35383 6710
14028 18 47107 12,95 18893 5.19 0 18893 2055
9932 16 49213 17.01 4517 1.56 0 4517 0
203113 305527 472149 220000 252149 100812
0 0 -0 0 0 0
2032113 305527 47214% 220000 252149 100812
159892 213472 398623 220000 178623 86190
21 28 52 28 23 11

100

135266

151337

181337
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File:

le.0
370 362
220 220
150 142
290
220
70

283
220
€3

160.0 10

140.0 10

[----AFTER TAX

CASH 12.0%
$ $

-220000
133927
72823
47116
29498

82993
60423
42627
28673 17609
16838
4517

9177
2185

92434
-0
92434

a]

892434
12

-220000

K3222FRH

347
220
127

271
220
51

Finl¥%

0.0
0.0

§

-B6073
~132150
33965
63463
e1072

90249
92424

17:25:5
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Year MS M$ M$ M$ M$ M$ M$ M$ MS M$ M$ M3 M3 M$
1994 0.0 ag.q 0.0 g.90 0.0 Q.90 0.0 0.0 0.0 2.5 37.7 0.9 0.0 0.0
1495 0.0 0.¢ 0.0 g.0 a.0 Q.0 0.0 0.0 0.0 21.7 30.0 0.0 0.0 0.0
19986 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.9 23.8 0.0 0.0 0.0
1997 0.0 0.0 0.0 0.0 0.0 2.0 ¢.0 0.0 0.0 9.8 19.0 0.0 0.0 0.0
1998 0.0 0.0 0.0 0.0 0.0 0.0 6.0 0.0 0.0 5.0 15.1 0.0 0.0 0.0
1999 0.0 0.0 Q.0 .4 0.0 0.0 8.0 0.0 0 2.0 12.0 0.0 0.0 0.0
2000 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.4 9.5 0.0 0.0 0.0
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Date

To

Subject

January 30, 1995 Memorandum

L.R. Dubreuil From John N. Fox
Director of Petroleum Chief Petroleum Engineer

Tundra 0il and Gas
32 ha Spacing for the Bakken Format {8 ®
Daly Field and South Kirkella Area

First | Fold

Tundra's application for 32 ha spacing in the Daly Field and
South Kirkella area was advertised in the Virden Empire
Advance and the Westman Gazette. ©Notice of the application
was also sent to royalty interest owners in the area of
application. Objections to the application were received
from 4 royalty owners in the area of application. A letter
was sent to the royalty owners who objected to the
application, requesting they formally withdraw their
objections. All the objections have been withdrawn (see
attached letters).

Recommendations

It is recommended that the Director of Petroleum on behalf of
the Minister approve temporary 32 ha spacing in the area of
application by issuing Ministerial Spacing Order No. 11
(attached}. Spacing Order No. 11 provides for 32 ha spacing
to be reviewed in 5 years and the order rescinded or extended
at that time. The spacing order also provides for the 32 ha
spacing area to be amended from time to time to meet changing
conditions.

Digcussion

Tundra's application for increased 32 ha spacing for the
Bakken Formation in the Daly Field and South Kirkella area
(Fig. 1} includes both technical and economic issues. This
review attempts to balance the issues of maximum technical vs
maximum economic recovery.

Technical Data - 16 ha vs 32 ha Spacing

There are two sources of technical data to support the
application. The observed performance of wells in the Daly
Bakken A Pool and a reservoir simulation study of the A pool.
The simulation study reviewed A Pool performance on 16 ha,

32 ha, and combined 16 ha and 32 ha spacing. The simulation
also included cases with waterflooding and horizontal
drilling.

Ptz 894 01 008300 LR




The results of the simulation indicate recovery from the A Pool
can be maximized by drilling on 16 ha spacing, Drilling on 16
ha spacing results in a recovery of 137 100 m® or 30 % OOIP
(Table 1 and Fig.2)} Drilling on 32 ha spacing results in a
recovery of 87 400 m® or 19% OOIP (Table 1 and Fig.3). A
mixture of 16 ha and 32 ha spacing, where good producers on 32
ha spacing are offset_by wells on 16 ha spacing results in a
recovery of 104 900 m® or 23% OOIP (Table 1 and Fig.4).

In all cases a significant portion of the recoverable reserves
are produced by a few wells. Under 16 ha spacing, 5 of the 20
wells account for 65% of the recoverable reserves. Under 32 ha
spacing, 3 of the 10 wells account for 75% of the recoverable
reserves., Under a combination of 16 ha and 32 ha spacing, 4 of
the 10 wells account for 77% of the recoverable reserves.
Conversely, recovery from the poor producers in the A Pool is
independent of spacing. The 7 poor producers in the 32 ha
spacing case recover 21 400 m®>. The same 7 producers recover
21 100 m® on 16 ha spacing.

Field observations confirm the simulation results that wells in
the better parts of the A Pool are capable of adequately
draining more than 16 ha. Newly drilled wells at 13-28, 16-29,
and in Sections 32 and 33 have shown pressure depletion on DST.
DST pressures (Fig.5) are 6 195 to 7 915 kPa, substantially
lower than the original reservoir pressure of 8 874 kPa. Tundra
also believes the high decline rates and low individual well
recoveries on 16 ha spacing indicate interference between
producing wells.

The simulation results suggest that without consideration of
economic data, recovery from the A Pool can be maximized by
drilling on 16 ha spacing. The simulation also indicates the
majority of reserves can be recovered by drilling a limited
number of wells in the better parts of the pool.

Economic Data - 16 ha va 32 ha Single Well Economics

The definition of "waste" in the Act requires both sound
engineering and economic principles be used to determine the
spacing of wells. Tundra in its application indicated Bakken
development on 16 ha spacing has resulted in high finding costs
and marginal economics that do not meet corporate hurdle rates.

Tundra has provided the Branch with a number of economic runs
comparing single well drilling economics on 16 ha and 32 ha
spacing for both Crown and freehold land and for different price
forecasts. Table 2 summarizes the economic runs. Under 16 ha
spacing only one of the 4 runs is economic - Crown land with an
0il price of $22/bbl flat over the life of the project. Crown
land represents only 14% of the area of application. Under 32
ha spacing all runs were economic with rates of return ranging
from 22% to 57% and pay-outs from 1.8 to 2.9 years.




The Branch believes a number of Tundra's economic assumptions
combine to yield conservative economic results, particularly
their low oil price forecast and high operating costs. A review
of Tundra's economics indicates with a slight increase in the
price forecast to $22/bbl (1994) escalated at 3%/yr and a 10%
reduction in operating costs (Tundra's high operating costs
result in an economic limit of 0.95 m?/d in 1999}, all 16 ha
drilling cases would yleld a rate of return in excess of 20%.
However, the economics are based on recoverable reserves of 4061
m?/well on 16 ha spacing. Figure 6 is a graph showing the
distribution of individual well recoverable reserves for well in
the A Pool and other Bakken pools in the Daly Field. The graph
shows that 64% of current Bakken producers in the Daly Field and
50% of producers in the A Pool will not recover 4000 m> and
therefore will not vyield a satisfactory return on investment.

It is apparent from the graph and Tundra's economic analysis
that poor overall project economics have resulted from blanket
Bakken development on 16 ha spacing.

Bakken Depletion Strategy

Tundra's planned depletion strategy is to continue development
of the A Pool to the north on 32 ha spacing. If injection in
the A Pool at 13-21-10-29 continues to have a positive response
on production, Tundra plans to expand the waterflood into
Section 33-10-29 as shown on Figure 7. Tundra did not elaborate
on its exploration strategy for the remainder of the area of
application.

Within the area of application (39 sections), using the Daly
Field as an analogy, another 3-5 new Bakken pools may be
discovered. Each new pool could be delineated with the drilling
of 5-15 wells on 32 ha spacing. The Branch believes a suitable
depletion strategy is to permit the extension of the A Pool and
Bakken exploration in the area of application to be conducted on
32 ha spacing. This will eliminate 16 ha offset drilling
obligations and reduce the number of poor producers and dry
holes drilled. However to realize the maximum economic recovery
from the Bakken, the Branch believes that selective infill
drilling on 16 ha spacing is required after a pool has been
delineated. This position is supported by the simulation
results. Therefore it is recommended that temporary 32 ha
spacing be approved in the area of application. A 5 year
approval of 32 ha spacing should provide adequate time to
complete delineation of the A Pool and conduct an extensive
exploration program within the remainder of the area of
application. The proposed spacing order also provides for
modification of the area of approval from time to time to meet
changing conditions.




Objections to the Application

A total of four objections to the application were received
from royalty owners in the SW/4 of Section 22-10-29 and the
SW/4 of Section 34-10-29 (3 owners). Discussions with the
owners indicated their concerns were two-fold; (1) a lack of
understanding of the purpose of the application, and (2) the
potential loss of royalty revenues. The royalty owners
concerns have been satisfied and they have formally withdrawn
their objections. As there are no remaining objections to
the application, the Director has the delegated authority to
approve the proposed spacing order.

John N. Fox

Attached.




Case

16 ha Spacing*
32 ha Spacing
Combination

16 & 32 ha
Spacing

TABLE 1

DALY BAKKEN A POOL - SIMULATION RESULTS

No. of Recoverable Resgerves Recoverable Reserves
Wells (103m3) (% OO0IP) Per Well (10°m®)

20 127.1 30 6855

10 87.4 19 8740

10 104.9 23 10490

* Assumes no Injection at 13-21-10-29
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Manitoba %

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

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

December 5, 1994

Ms. Cindy C. Fordyce
18 Glenacres Cr.
Winnipeg MB R3T 5P9

Dear Ms. Fordyce:

Re:  Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent
conversation with John Fox, I understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the Qil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of oil. Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

If you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleum Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

AL, D

L.R. Dubreuil
Director of Petroleum

1, /ﬂ { 4QA dj i 3 1S 44 A TC £/ hereby withdraw my objection to the application.

1 . ) / '
/Jc/]f\zﬁ of ﬂ '%9/1 L \/ Aasaagng 't 1995
Qindy C. Fordyce | Date ’

c¢c: Tundra Oil and Gas Ltd.




Manitoba %

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

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

December 5, 1994

Mr. Sid Kucheravy
23 Leeds Avenue
Winnipeg, MB R3T 3X1

Dear Mr. Kucheravy:

Re:  Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent
conversation with John Fox, I understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the Qil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of oil, Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

If you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleum Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

b

L.R. Dubreuil
Director of Petroleum

I, =20 7{;; &—g,g/z hereby withdraw my objection to the application.

/Zc /8, 1795

Date

cc: Tundra Oil and Gas Lid.




Manitoba &

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

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

December 5, 1994

(TELE R,

Ms. Hope J. %&

Box 55
Snow Lake MB ROB 1MO

Dear Ms. Kittler:

Re:  Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent

conversation with John Fox, I understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the Oil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of oil. Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

If you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleum Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

A Hle Y

L.R. Dubreuil
Director of Petroleum

I, &gé 2 é {2z 2 &R hereby withdraw my objection to the application.
/ﬂ‘e 9/9¢

Date

c¢c: Tundra Oil and Gas Ltd.




Manitoba L 8>3

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

PH: (204) 945-8577
Fax: (204) 945-05

7 ’; :}‘
A Y 1,
December 5, 1994 169 .
Mr. and Mrs. Watson o .
Box 1405 Yoreyi

Virden MB ROM 2C0
Dear Mr. and Mrs. Watson:

Re:  Tundra Oil and Gas
Application for 32 ha Spacing for the Bakken Formation
Daly Field and South Kirkella Area

The Petroleum Branch is in receipt of your objection to the subject application. Based on your recent
conversation with John Fox, 1 understand your questions regarding the application have been addressed.

The Branch is preparing to recommend temporary five (5) year approval of Tundra's application for 32
ha spacing. Approval of 32 ha spacing is consistent with one of the primary objectives of the QOil and
Gas Act - the spacing of wells in accordance with sound engineering and economic principles to ensure
the maximum economic recovery of oil. Tundra will be required to provide technical and economic
information to the Branch on a regular basis to ensure drilling on 32 ha spacing remains appropriate.

If you are satisfied with the information received from the Branch and the proposed temporary approval
of the application, please indicate your agreement by signing in the space provided below and returning
the duplicate copy of this letter to the undersigned. If you have any additional questions in respect of
this matter please contact the undersigned or John Fox, Chief Petroleum Engineer at (204) 945-6573
and 945-6574, respectively.

Yours truly,

K)o D)

L.R. Dubreuil
Director of Petroleum

I, _‘M%n M«hereby withdraw my objection to the application.
ﬂd /Cj'//”éf .
7 Dt

Date

Thomas Watson & Evelyn

cc: Tundra Qil and Gas Ltd.
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January 31, 1985

Mr. George Czyzewski
Tundra 0il and Gas Ltd.
1111- One Lombard Place
Winnipeg MB R3B 0X4

Dear Mr. Czyzewski:

Re: 8Spacing Order No. 11
32 ha Spacing Bakken Formation

Attached is Ministerial Spacing Order No. 11 approving 32 ha
spacing for the Bakken Formation in a portion of the Daly
Field and South Kirkella Area. The spacing order is for a
five-year period ending February 1, 2000. If Tundra wishes
to extend the order beyond this date, a technically
supported application for an extension 1s to be submitted to
the Branch before December 1, 1999. The order alsc provides
for modification of the 32 ha spacing area from time to time
to meet changing conditions. A reguest to modify the
spacing area must include a discussion of Tundra's
development plans and the impact the spacing change will
have on recovery from the pool and on correlative rights.

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

Yours truly,

e

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

ce. Thomas and Evelyn Watson
Hope J. Kitzler
Sid Kucheravy
Cindy €. PFordyce




MINISTERIAL ORDER
SPACING ORDER NO. 11

Pertaining to Spacing Units for the
Bakken Formation in the Daly Field and South Kirkella Area

The spacing unit for each well drilled, or to be drilled, for the purpose of obtaining oil
from the Bakken Formation within the area of application outlined on Schedule A is
two legal subdivisions comprising the east half or west half of a quarter section.

The target area of each spacing unit shall be a square in the odd-numbered legal
subdivision with sides 100 m from, and paraliel to, the sides of the legal subdivision.

Subject to Section 16 of the Drilling and Production Regulation, where a well is
completed outside its target area, the maximum production rate of the well will be
reduced by application of an off-target penalty determined as shown on Schedule B.

The area outlined on Schedule A may be modified by the Director of Petroleum from
time to time to meet changing conditions.

This order expires February 1, 2000 unless rescinded or extended prior to this date.

s 30,905 7 B,

Date

Director of Petroleumn for
Minister of Energy and Mines




SPACING ORDER NO.11
SCHEDULE A

DALY FIELD AND SOUTH KIRKELLA AREA
52 ha Spacing Units

Rge 29 WPM Rge 28 WPM
18 13 18
o
z
l__
6 | &
51 36
- i
(a8
=
19 I—’ 24




SPACING ORDER NO. 11
SCHEDULE B

OFF—=TARGET PENALTY FACTOR (PFyr) 32 ha SPACING

57 ha Spacing Unit
0

/ Target area in
1.0 // odd numbered LSD

1.0

Z

0.75

_

| 100m

__— Even numbered LSD

5! Off—target /| Pror=0.5_A5
L penalty factor PFgr 10000

AN 70000

A and 8 are the minimum distances in metres
within the pool to the nearest boundaries of
the legal subdivision




Ocx 25 /6 4
Noti  Kouna 31 ha  OPACING - Tamd2A Du?icwh.c7 LeTTeR

- Tunéu\a, b.}iuuu Q.A}’Lo \U\a'\gg_‘ A‘.F‘C-v-ﬂ-nc.u mur\ T%axd’q,t— ?oo\.o
wafa  oach aniq us

- WO-I'A‘[‘:\wA “—ﬂ ‘\,__ A &’ \—b r?ao\/s ng- O A \Ao\uc._\ \ C‘\'EC&«

LLetowa ¢ S LERAA

- \90311\".:100&:—3 — 7 - N o c—?—i)\n PP VIR’ %'S?C-T
PJ&A\— O ,52 h‘l SPM#_Y

T dae -Cuu\za —xdu\—x- S J A:q u-«-—\\‘tw — \(—Qg—f‘—"Y yd
cﬂ*\—d‘?wuujvj L.Jez\\ — ?0\\1 uuu.\é L‘u( QMCLbV\“fA_R—D"
LM Bdde s ek &l STl = ephe

- CQX/?LJ'J:\WA %\%wuj/ &_,U.)QXUP “xe B> © o~ Oéé—hubiv—*“’-“"
\"c’b"s - M‘MMUT‘A \.JQ\L‘ lls ‘ q 13 *’\% "_(: 33"|O’2ﬁ /

c;gnum'\ 3-33 * IW~-33 —‘*—_) C._J\Q,J,-,w_

& ‘\{\ oé } P/Q/\'{(\Jﬁmcwvul ur,\,n/\l/‘-—jb j Cu \L-'t‘-’fld Do . G{
\,.._f(;\ QOQ(_JﬁOL.ﬁ \_—0—»7 L)«Q OQ,‘_..\\Q@\ -(;‘

AN X N

ReNomics -

~ HoV Value &F?JL\-.OOO (\(:, be ) + Fi{2eeo ( 32 L‘)
| ‘ %, el
{M\c]/ Qe Nem 1 CA ‘é #)a_, Y] # \%/LL;' &J wen  with “UV 'S
uneconom e {M«,\é/ bo\.,JH =S/,



T vmaa uv‘-i\.-’:&.‘r{g ?—)V\f-&_
oo . P,GU’C&\»—-;'IL«A

{fomeasd  %R22/lobl

INIY) (P«\T) ¥ vooo
Qe i S/

-P(_) 3 YN

Riy= 40@1',,“3



- Veble Showe a Vo el oF
PE PRI NP Asteavtd A wRla o . 19 )\r Cua) c_,f
o-“—b— Bd_\u\- poa\c — '\'\4. Dc..\‘-’ F"'-\
3"3’0’})&"{
of‘\u“' Vygv}r
u . ‘/Oo‘;&\/\ "};'/
N€Cor e © 6‘1,-0_-\ - ( Ecemer (=
0 - Looo 2oo\ ~agos | 00\ - Gove ‘oo +
A ook I W 1l L
{rom Simuldion 1] "
16 L. ;
ohws Bl (B) HE 1] |
BeD Mun’ b |
(D) Attt ol 1}
0 |
oTHR Nors’ f ) |l
2t el o, l ”' w - &J i\'_{/. {, ‘\}/)
5 ety
"‘l{\ aw  Lonomic et bk a( 4?0{ w3 Al Lereda ed,is
AAAURY g A - <o/ o1 He copbe meils
Nt 2eonon. e ; overa | (*14( of conpllad Bl iy  ona
nd U«‘WOM;“ A will hef 1;([1 o &“&F&,uhu, Al Cf &\wu
h ‘V\V%khtv\x

Crotemic l.'\-:.{ '-o.tL-u.Ean

a6 Ayl bl 2.7/
0 2,0 Dtu

[ SN N



Manitoba %

Energy and Mines Petroleum 535 — 330 Graham Avenue
Winnipeg, Manitoba, CANADA
R3C 4E3

(204) 945-6577
FAX: (204) 945-0586

September 22, 1994

Mr. George Czyzewski, P.Eng.
Sr. Reservoir Engineer
Tundra 01l and Gas Ltd.
1111-One Lombard Place
Winnipeg, MB R3B 0X4

Dear George:
Re: North Kola Area - 32 ha Spacing Application

The Petroleum Branch has completed its preliminary review of
your application for 32 ha spacing in the North Kola area.
We have reached the following conclusions based on the
technical and economic evidence.

Recovery from the A Pool increases with increasing
well density

High productivity wells located in the better
parts of the pool drain more than 16 ha, while
poor producers don't adequately drain 16 ha

Maximum economic recovery is realized by
developing the better parts of the pool on 16 ha
spacing

Poor overall project economics have resulted from
blanket Bakken development on 16 ha spacing

These conclusions are based on the following observations
from the simulation study.

(1} Recovery under 16 ha spacing is 30% OOIP; recovery on
32 ha spacing - odd numbered LSD's is 19% OOIP; recovery on
32 ha spacing - even numbered LSD's is 16% OOIP; recovery
from the 8 best producers, 9-20, 16-20, 12-21, 13-21, 2-28,
3-28, 4-28 and 12-28 is 24% OOIP.

(2) Simulation Case 4 has more wells in the better parts
of the reservoir. The case includes 2 LSD's developed on 16
ha spacing plus an off-target well. This type of
development which is a mix of 16 and 32 ha spacing would not
be permitted under a 32 ha spacing approval.




(3) Simulation Cases 1,3 & 4 indicate maximum economic
recovery is achieved by offsetting good producers on 32 ha
spacing with a limited number of wells on 16 ha spacing in
the better parts of the reservoir.

(4} To optimize recovery, flexibility to locate wells in
the better parts of the reservoir is needed and 16 ha
spacing is required to provide this flexibility, especially
after the pool has been delineated.

Develcopment on 32 ha spacing may reduce the number of poor
producers and dry holes drilled and reduce offset drilling
obligations. However, the Branch is not convinced that
blanket 32 ha spacing will result in the maximum economic
recovery. Prior to making a recommendation to the Minister,
the Branch has a number of questions regarding the
simulation results, Tundra's development strategy and
drilling economics.

RESERVOIR SIMULATION STUDY AND DEVELOPMENT STRATEGY

{1) In order to achieve a history-match a regicnal aquifer
was added to the model to provide additional pressure
support, is there any evidence of an oil-water contact in
the Bakken in wells located downdip of the A Pool?

(2) What is Tundra's explanation for the apparent
contradiction between the waterflood performance predicted
by the simulation and the actual waterflood performance in
the A and D peols?

{(3) Does Tundra anticipate implementing a waterflood in the
area of application, if a pool similar to the A pool is
discovered? Are there any potential geological, technical
or economic barriers to waterflooding the Bakken in the area
of application?

{(5) The simulation indicates horizontal drilling will
significantly increase recovery in the A pool. Does Tundra
plan to drill a horizontal well in the A Pool? If Tundra
plans on drilling horizontal wells in the area of
application, how will the horizontal wells be oriented under
32 ha spacing?

(6) Provide an overview of Tundra's development strategy
for the North Kola area. This should include the proposed
use of 32 ha spacing, horizontal drilling, waterflooding and
infill drilling on 16 ha.

Tundra may also wish to comment on the Branch's observations
and conclusions from the simulation study.




ECONOMICS

(1) Tundra used an oil price of $18/bbl escalated at
5%/year to run the economics. This price is representative
of oil prices in the 1%% Qu. 1994. During 1994 Bakken crude
has averaged $21.90/bbl and over the last S years has
averaged $23.65/bbl.

{2) The holiday oil volume (HOV) provided by the Manitoba
Drilling Incentive Program has not been included in the
economics, At $18/bbl the HOV for a 16 ha development well
is 1759 m® and at $22/bbl the HOV is 1433 m>.

(3) The economic limit in the 16 ha drilling case is ©.95
m3/d in 1999. The Branch's believes an economic limit of
0.5 m*/d is more representative of current operating
conditions in Manitoba. Comment on the reason for the high
economic limit.

In order to review the sensitivity of 16 ha drilling
economics to these factors, the following cases should be
run using two price forecasts; $18/bbl escalated at 5%/year
and $22/bbl constant over the life of the well plus; (a)
HOV; (b) reduced operating costs, if appropriate; (¢) both
Crown and freehold mineral ownersghip; and {(d) both before
and after tax (assuming Tundra is fully taxable).

If you have any guestion please contact the undersigned at
945-6573 or John N. Fox, Chief Petroleum Engineer at 945-
6574.

Yours truly,

bl

L.R. Dubreuil
Director of Petroleum

ce. Virden




‘Manitoba T3

Energy and Mines Petroleum 555 — 330 Graham Avenue
Winnipeg, Manitoba, CANADA
R3C 4E3

{204) 945-6577
FAX: (204) 945-0586

September 22, 1994

Mr. George Czyzewski, P.Eng.
Sr. Reservoir Engineer
Tundra 0il and Gas Ltd.
1111-One Lombard Place
Winnipeg, MB R3B 0X4

Dear George:
Re: North Kola Area - 32 ha Spacing Application

The Petroleum Branch has completed its preliminary review of
your application for 32 ha spacing in the North Kola area.
We have reached the following conclusions based on the
technical and economic evidence.

Recovery from the A Pool increases with increasing
well density

High productivity wells located in the better
parts of the pool drain more than 16 ha, while
poor producers don't adequately drain 16 ha

Maximum economic recovery is realized by
developing the better parts of the pool on 16 ha
spacing

Poor overall project economics have resulted from
blanket Bakken development on 16 ha spacing

These conclusions are based on the following observations
from the simulation study.

(1) Recovery under 16 ha spacing is 30% OOIP; recovery on
32 ha spacing - odd numbered LSD's is 19% OOIP; recovery on
32 ha spacing - even numbered LSD's is 16% OOIP; recovery
from the 8 best producers, 9-20, 16-20, 12-21, 13-21, 2-28,
3-28, 4-28 and 12-28 is 24% OQIP.

(2) Simulation Case 4 has more wells in the better parts
of the reservoir. The case includes 2 LSD's developed on 16
ha spacing plus an off-target well. This type of
development which is a mix of 16 and 32 ha spacing would not
be permitted under a 32 ha spacing approval.

UV S



{3) Simulation Cases 1,3 & 4 indicate maximum economic
recovery is achieved by offsetting good producers on 32 ha
spacing with a limited number of wells on 16 ha spacing in
the better parts of the reservoir.

(4) To optimize recovery, flexibility to locate wells in
the better parts of the reservoir is needed and 16 ha
spacing is required to provide this flexibility, especially
after the pool has been delineated.

Development on 32 ha spacing may reduce the number of poor
producers and dry holes drilled and reduce offset drilling
obligations. However, the Branch is not convinced that
blanket 32 ha spacing will result in the maximum economic
recovery. Prior to making a recommendation to the Minister,
the Branch has a number of questions regarding the
simulation results, Tundra's development strategy and
drilling economics.

RESERVOIR SIMULATION STUDY AND DEVELOPMENT STRATEGY

{1) In order to achieve a history-match a regional aquifer
was added to the model to provide additional pressure
support, is there any evidence of an oil-water contact in
the Bakken in wells located downdip of the A Pool?

{2) What 1is Tundra's explanation for the apparent
contradiction between the waterflood performance predicted
by the simulation and the actual waterflood performance in
the A and D pools?

(3) Does Tundra anticipate implementing a waterflood in the
area of application, if a pool similar to the A pool is
discovered? Are there any potential geological, technical
or economic barriers to waterflooding the Bakken in the area
of application?

(5) The simulation indicates horizontal drilling will
significantly increase recovery in the A pool. Does Tundra
plan to drill a horizontal well in the A Poocl? If Tundra
plans on drilling horizontal wells in the area of
application, how will the horizontal wells be oriented under
32 ha spacing?

(6) Provide an overview of Tundra's development strategy
for the North Kola area. This should include the proposed
use of 32 ha spacing, horizontal drilling, waterflooding and
infill drilling on 16 ha.

Tundra may also wish to comment on the Branch's observations
and conclusions from the simulation study.




ECONOMICS

(1) Tundra used an o0il price of $18/bbl escalated at
5%/year to run the economics. This price is representative
of oil prices in the 15 Qu. 1994. During 1994 Bakken crude
has averaged $21.90/bbl and over the last 5 years has
averaged $23.65/bbl.

(2) The holiday oil volume (HOV) provided by the Manitoba
Drilling Incentive Program has not been included in the
economics., At $18/bbl the HOV for a 16 ha development well
is 1759 m® and at $22/bbl the HOV is 1433 m3.

(3) The economic limit in the 16 ha drilling case is 0.95
m3/d in 1999. The Branch's believes an economic limit of
0.5 m®/d is more representative of current operating
conditions in Manitoba. Comment on the reason for the high
economic limit.

In order to review the sensitivity of 16 ha drilling
economics to these factors, the following cases should be
run using two price forecasts; $18/bbl escalated at 5%/year
and $22/bbl constant over the life of the well plus; (a)
HOV; (b) reduced operating costs, if appropriate; (c) both
Crown and freehold mineral ownership; and (d) both before
and after tax (assuming Tundra is fully taxable).

If you have any question please contact the undersigned at
945-6573 or John N. Fox, Chief Petroleum Engineer at 945-
6574 .

Yours truly,

S bl

L.R. Dubreuil
Director of Petroleum

cc., Virden




Manitoba » J)

Energy and Mines Petroleum 555 — 330 Graham Avenue
Winnipeg, Manitoba. CANADA
R3C 4E3

(204) 945-6577
FAX: (204) 945-0586

NOTICE

UNDER THE OIL AND GAS ACT
DALY OIL FIELD AND SOUTH KIRKELLA AREA

Tundra 0il and Gas Ltd. and Corvair 0Oils Ltd. have made
applicatjon jointly under section 102 of The 0il and Gas Act for
approval of special drilling spacing units in a portion of the
Daly 0Oil Field and surrounding area. The area of application is
cutlined below.

Rge 29 WPM Rge 28 WPM

Twp 11

Area of Application

Twp 10

It is proposed that drilling spacing unitsg be increased in size
from 16 hectares (40 acre) to 32 hectaresg (80 acres) for
production from the Bakken Formation in the area of application.
Individual drilling spacing units would consgist of north-south
pairs of Legal Subdivisions (eg. Lsd's 1 and 8, Led's 2 and 7,
etc.). Proposed target area for the 32 hectare drilling spacing
units would be located in the odd numbered legal subdivisions and
would be of the same size and location as if that legal
subdivision was a 16 hectare drilling spacing unit.




If no valid intervention or objection in writing is received by
the Director of Petroleum at 555-330 Graham Avenue, Winnipeq,
Manitoba, R3C 4E3 prior to August 19, 1994, the application may
be approved.

Copies of the application can be obtained from:
Tundra 0il and Gas Ltd.
1111 One Lombard Place
Winnipeg MB R3B 0X4

Attention: Mr. George Czyzewski
Phone: {204) 934-5853

The application can be viewed at the offices of the Petroleum
Branch:

555-330 Graham Avenue 227 King Street West
Winnipeg MB R3C 4E3 Virden MB ROM 2C0
Phone: (204) 945-6577 Phone: (204) 748-1557
Dated at Winnipeg, this 27 day of _T._;,[?_ , 1994,

AL ol P

L. R. Dubreuil
Director of Petroleum



Robert Lyle Angus
P.C. Box 400

Elkhorn MB ROM ONOa/

Marcel and Elizabeth Archambault

1115 - 22nd Street //
Brandon MB R7B 2P6

BROGE
Vivian Mary Bird

32 Birdege’ Villa Estates
Lethbridge AR T1K 4Z8

Jeanette Boyanowrski
c/o P.O. Box 63 /
St. Paul AB TOA 320 |/

John Lucien Canart (Estate)
c/o 3047 Victoria Heights Crescent\/

Ottawa ON K1T 3M8

Zarett Marie Anderson
26, 9520 - 174th Street
Edmonton AR T5T 52723

Bernice Baughen (Estate)
¢/o P.C. Box 357
Souris MB ROK 2C0

Earl Boomhauer
General Delivery /
Elkhorn MB  ROM ONO V

Marlene Fay Bukaluk
1613 - 20th Street \/
Brandon MB R7B 2P2

P.O. Box 113

Marlene Elaine Cantlon /
Oak Lake MB

ROM 1PO

/




Mildred May Canart

P.O. Box 154
Elkhorn MR ROM ONO

Canada Northwest Energy Limite
2700, 300 Fifth Avenue SW
Calgary AB T2P 3C4

Cindy Lorraine Cellins
601 - 7275 Salisbury Avenue
Burnaby BC VS5E 4E1 u/

Michael Dwayne Collins
P.0O. Box 1024 /
Westbank BC VOH 2AC

3834 Sixth Avenue North

Muriel Charlotte Desy V/
Port Alberni BC VSY 4M2

A%

Robert George Canart
3047 Victoria Heights Crescent
Ottawa ON K1T 3MS8

P.O. Box 564

Cindy Lee Collinge
Didsbury AB TOM OWO V/

2015 Richmond Avenue

Isabel Cotton V/
Brandon MB R7B 0T4

P.C. Box 3827, Station

Corvair 0ils Ltd.
'"DI'I /
Edmonton AB TSL 4J8

8531 - 77th Avenue

Beth Dibben /
Edmonton AR T6C OL5 V




Sharon, Dava and Douglas Dixon

P.C. Box 5
Maryfield

6

SK S0G 3KO V/

Lloyd Alexander Duncan

P.O. Box 1
Taber AB

Jean Exley
65 Acheson
West Hill

Gauer 0il
202 Rivers
Toronto ON

Ernest A.
General De
Kola MB

502
TOK 2GO

Read

ON M1iC 3C4

Company
ide Drive
M6S 4AS

Giesbrecht
livery
ROM 1BO

/

Jim G. Drinnan
408 Silver Hill Way NW
Calgary AB T3B 4L5 *

Arnold Emil Ellingson /
36 McNabb Park Street
Brooks AB T0J 0J0 Y

Cindy Christine Fordyce
18 Glenacres Crescent /
Winnipeg MB  R3T 5P9

Timothy Lawrence Gardiner
P.O. Box 634 V/
Didsbury AB TOM OWO

Dorothy Arlene Gow

Box 221 V/
Miniota MB ROM 1MO




Helen Rachel Goethe
General Delivery
Elkhorn MB ROM ONO

Eva Green
General Delivery .//
Crystal City MB. ROK ONO ‘!

Edward Hudzik

R.R. #4 V/
Brandon MB R7A 5Y4

e
Kola Church and Cemetfry
General Delivery

Kola MB ROM 1BO

Erna Klassen
14728 Deer Ridge Drive SE
Calgary AB T2J 6B5

Andrew and Betty Grant
P.O. Box 1922
Virden MB  ROM 2C0 k

Elsie Hamilton
General Delivery V/
Elkhorn MB ROM ONO

General Delivery

Kenneth Hutchison //
Elkhorn MB  ROM ONO

Hope Justine Kitzler
125 Cedar Avenue
Snow Lake MB ROB 1MO

Barry Alan Koop

P.O. Box 35 //
Kola MB ROM 1BO




23 Leeds Avenue

Sidney John Kucharavy //
Winnipeg MB R3T 3X1:

Blanche Noreen Leis
P.C. Box 231 //
Elkhorn MB ROM ONO

619 - 22nd Street

Samuel and Myrna Lennon
Brandon MB R7A 185 J/

Harold Dale Lund
3501 Rosser Avenue /
Brandon MB R7B 2Z3

Glen James & Garth Walker Lund
P.O. Box 41
Kola MB ROM 1RO \/

Eretta Ilene
P.O. Box 23
Manson MB

Leonard Reso
P.O. Box 245
Elkhorn MB

Lamont

ROM 1J0

urces Ltd.

ROM ONO /

Lloyd Longman &
Margaret Christmas
General Delivery

Maryfield SK

S0G 3K0

Gerald Laverne Lund

P.C. Box 12
Elkhorn MB

Kenneth & Ma
P.O. Box 263
Elkhorn MB

ROM ONO \//

rion Lund /

ROM ONO V




Lyle George Berry Lund
105 - 5635 Paterson Avenue
Burnaby BC V5H 2Mé

May Magnan

P.0. Box 63 /
St. Paul AR  TOA 3A0

Winthrop Leigh McMichael
718 Dukeshire Avenue
Kalamazoo, Michigan V
U.S.A,

Myrtle Revia Mooney
2312 Bradford Avenue /
Sidney BC V8L 2B6 |/

Montreal Trust Company/
Northern Trusts Company/
Canada Trust u/
411 Eighth Avenue SW
Calgary AB T2P 1E7

Genevieve MacNeil
9631 Diamond Road
Richmond BC V7E 1P5

Mavis Maxine McEachen

P.O. Box 117 V/
Onanole MB ROJ 1NO

Hillis Gordon Moore

P.O. Box 535
Virden MB ROM 2C0 V/

Sarah Bessie Montgomery
General Delivery
Virden MB ROM 2CO

Montreal Trust Company
P.O. Box 369
Winnipeg MB R3C 2J1

|

/




Strata Resources Ltd. Edward Anthony Naylen
1298 Williams Road M/ P.O. Box 174
E. Courtenay BC V9N 7J9 Maryfield SK  S0G 3K0 |/

Ruth J. Naylen (Estate) Arthur Peter Neufeld

Naylen 0il Corp. P.O. Box 34 V/
40 Everett Crescent Kola MB ROM 1BO
Regina SK 548 2M7 V/

Donald Craig Neufeld Eric Deane Neufled

General Delivery P.O. Box 396 V/

Kola MB ROM 1RO Maryfield SK S50G 3KO0

Dale Andrew O'Greysik . Donald Ogilvie /
General Delivery l// C12 Wellbury Drive, R.R. #3
Elkhorn MB  ROM ONO Ganges BC V0SS 1EO0 v

P.0O. Box 417 General Delivery

Ogilvie Enterprises Ltd. Gerald George Olgilvie V/
Maryfield SK S0G 3KO Elkhorn MB ROM ONO




Harold Olgilvie

P.O. Box 65 /
Elkhorn MB  ROM ONO

General Delivery

Wesley and Ellen Overandk//
Elkhorn MB ROM ONO

William Ian Paull
Apt. 32, 750 South Edward Street
Thunder Bay ON P7E 2H4

P.O. Box 71
Kola MB ROM 1RO

Archie and Elvira Penner V/

Helen Clarinda Pettapiece
119 Bruce Avenue \//
Winnipeg MRB R3J 0T9

Lewis and Jean Overand
P.O. Box 313
Elkhorn MB ROM ONO

Edward James Paull
BP.O. Box 189
Elkhorn MB ROM ONO

William John Paull
P.O. Box 128 \//
Elkhorn MB ROM ONO

Edgar Penner
General Delivery \
Elkhorn MB ROM ONOQO

P.O. Box 42

Penner Farms Ltd. V/
Kola MB ROM 1BO




P.O. Box 4365, Station
Calgary AB T2T 5N2

Poco Petroleums Ltd. V/
IICII

James and Doreen Reddekop
General Delivery
Kola MB RCM 1BO V/

General Delivery

Thelma Minnie Rowan d//
Elkhorn MB ROM ONO !

Darwin Lorne Rowan
General Delivery
Elkhorn MB ROM ONO

General Delivery

Kenneth Lyle Rowan u/
Elkhorn MB ROM ONO

Franz Leo
General De
Butler MB

M. K. and K. W. Rowan

P.O. Box 4
Elkhorn MB

R.M. of Wa
P.O. Box 3
Virden MB

Edith Shar
General De
Kola MB

Lawrence G
5023 - 198
Langley BC

Rex
livery
ROM 0J0

G2
ROM ONO

llace

/

/

10 \/
ROM 2C0

on Rowan
livery
ROM 1BO

arth Rouse
B Street
V3A 7L9

/




P.O. Box 223

William Ralph Rowan //
Elkhorn MB ROM ONO

P.O. Box 58

Francis Malcolm Shepherd
Elkhorn MB ROM ONO V/

Murray Dwight Shepherd
P.O. Box 683 //
Virden MB ROM 2CO

P.O. Box 126

Rodney Stuart Shepherd
Elkhorn MB ROM ONO \/

Doris Ruth Stephen
360 Evergreen Street
Sherwood Park AR T8A 1J8

J

Clifford Dale Shepherd
101 Prairie Crescent
Brandon MB R7B 389 \//

Joyce Marlene Shepherd
¢/o 101 Prairie Crescengv//
Brandon MB R7B 389

Rosella Mary Shepherd

P.0. Box 411 /
Virden MB ROM 2C0

Scldier Settlement Board of
Canada

Property Management Directorate
Western Canada

501, 101 - 22nd Street E. /
Saskatoon SK S7K QE4

P.O. Box 307

William Norman Stewart V/
Maryfield SK S0G 3KO




Rose Catherine Streeter
14323 NE Graham
Portland, Oregon V/
U.S.A.

P.O. Box 262

Murray Archibald Taylor
Maryfield SK  S0G 3KO w//

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

University of Manitoba
Room 202,
Adminstration Building
Winnipeg MB R3T 2N2

158 Leslie Street
Sault Ste. Marie ON P6B

John Edwin Watson J/
5C7

7 Forest Boulevard

James Austin Taylor
Brandon MB R7B 2N4 \//

P.O. Box 218

Kathleen Mary Thomson\///
Elkhorn MB ROM ONO

Darryl and Donald Twigg
P.O. Box 248
Elkhorn MB ROM ONO

1598 Sixth Avenue

Wasyl Investments Ltd. V//
Prince George BC V2L 5G7

Robin Watson

P.O. Box 245 L//
Roblin MB  ROL 1P0




Thomas and Evelyn Watson Donald C. & Barbara J. Widger
P.O. Box 1405 / P.0O. Box 68
Virden MB ROM 2C0 Elkhorn MB ROM ONO

David Jchn Wood Douglas Harold Wood

P.O. Box 87 P.O. Box 99 ///
Crossfield AB TOM 0S80 | Kelwood MB R0OJ 0YOQ

General Delivery

Woodbrand Holdings Ltd.///
Hargrave MB ROM 0WO




ANRO

ANZA

ARCH

BABE

BiVI

BOEA

BOJE

BUMA

CAJO

CAMA

Angus, Robert Lyle
P.0. Box 400
Elkhorn, MB
845-2149

ROM ONO

Anderson, Zarett Marie
26, 9520 - 174th Street

Edmonton, AB T5T 523

Archambault, Marcel & Elizabeth
1116 - 22nd Street
Brandon, MB
727-8780

Baughen, Bernice tomm.gmnzqu

-<lo P.0. Box 257
“Sowris MB

R78 2P§

Bird, Vivian Mary

32 Bridge Villa Estates
Lethbridge, AB

{403) 320-0088

T1K 478

Boomhauer, Earl
General Delivery
Elkhorn, MB
845-2677

BOYAHOLRSKY | JEAVETTE

c/o P.O. Box 63
St. Paul, AB

ROM ONO

TOA 3A0

Bukaluk, Marlene Fay
1613 - 20th Street
Brandon, MB
728-3860

R78 2P2

Canart, John Lucien {Estate)
c/fo 3047 Victoria Heights Crescent

Ottawa, ON K1T 3M8
(613) 738-7bb5

Cantlon, Marlene Elaine

P.O. Box 113

Oak Lake, MB ROM 1PO

855-2259

Rok. 2Co

CAMI

CARO

CNEL

cocl

CocL

Caois

COoMI

cooL

DEMU

DEPT

Canart, Mildred May
P.O. Box 154
Bkhorn, MB
845-2455

ROM ONO

Canart, Robert George

3047 Victoria Heights Crescent
Ottawa, ON K1T 3M8
(613) 73B-7555

Canada Northwest Energy Limited
2700, 300 Fifth Avenue S.W.

Calgary, AB T2P 3C4
Collinge, Cindy Lee

P.0. Box 564

Didsbury, AB TOM OWO

Collins, Cindy Lorraine
601 - 7275 Salisbury Avenue

Burnaby, BC V5E 4E1

Cotton, Isabel

2015 Richmond Avenue
Brandon, MB
728-18390

R7B 0T4

Collins, Michael Dwayne
P.O. Box 1024

Westbank, BC VOH 2A0

Corvair Oils Ltd.
P.O. Box 3827, Station "D"

Edmonton, AB T5L 448

Desy, Muriel Charlotte
3834 Sixth Avenue North

Port Alberni, BC VaY 4M2

Bepartment of ines
555 - raham Avenue

R3C 4E3

DIBE

DIXO

DRRA

DULL

ELAR

FOCI

GAQC

GATI

GIER

FE BB s ESEEEEsEREEEDR

Dibben, Beth
8531 - 77th Avenue

Edmonton, AB T6C OLS

Dixon, Sharon, Dava & Douglas

P.0O. Box 56
So6 Ko

Maryfield, SK

Drinnan, Jim G.

408 Sitver Hill Way N.wW.
Calgary, AB

(403) 286-6613

T3B 4L5

Duncan, Lloyd Alexander
P.O. Box 1502

Taber, AB TOK 2GO

Ellingson, Arnold Emil
36 McNabb Park Street
Brooks, AB

TOJ 0JO

Exley, Jean
65 Acheson Road
West Hill, ON

ne %4

Fordyce, Cindy Christine
18 Glenacres Crescent

Winnipeg, MB R3T 6PY

Gauer Oil Company
202 Riverside Drive

Toronto, ON MBS 4A9

Gardiner, Timothy Lawrence
P.0O. Box 634

Didsbury, AB

{403) 337-2866

TOM OWO

Giesbrecht, Ernest A.
General Delivery

Kola, MB ROM 1BO




GODO

GOHE

GRAN

GREV

HAEL

HUED

HUKE

KC&C

KIHO

KLER

Gow, Dorothy Arlene

Gereraroervery ROX 3l

Miniota, MB ROM 1MO

Goethe, Helen Rachel
General Delivery
Elkhorn, MB
845-2074

ROM ONO

Grant, Andrew & Betty
P.0. Box 1922

Virden, MB

748-11566

ROM 2CO

Green, Eva

General Delivery

Crystal City, MB
873-25807 {disconnected)

ROK ONO

Hamilton, Elsie
General Delivery

Elkhorn, MB ROM ONO

Hudzik, Edward
R.R. #4

Brandon, M8 R7A 5Y4

Hutchison, Kenneth
General Delivery
Elkhorn, MB
845-2008

ROM ONO

Kola Church & Omamﬁwq,\
General Delivery

Kola, MB

556-2604

ROM 1BO

Kitzler, Hope Justine
125 Cedar Avenue
Snow Lake, MB
358-2550

ROB 1MO

Ktassen, Erna
14728 Deer Ridge Drive $.E.

Calgary, AB T2J 6B5S

KOBA

KUSI

LAER

LEBL

LERL

LESM

LLCM

LUDA

LUGE

LUGG

Koop, Barry Alan
P.O. Box 356
Kola, MB
556-2223

ROM 1BO

Kucharavy, Sidney John
23 Leeds Avenue
Winnipeg, MB
261-0404

R3T 3X1

Lamont, Eretta llene
P.O. Box 23
Manson, MB
722-2324

ROM 1J0O

Leis, Blanche Noreen
P.O. Box 231
ElkhorA, MB
845-2032

ROM ONO

Leonard Resources Ltd.
P.0O. Box 245

Elkhorn, MB ROM ONO

Lennon, Samuel & Myrna
619 - 22nd Street
Brandon, MB

728-5482

R7A 155

Longman, Lioyd & Christmas, Margaret

General Delivery
Maryfield, SK So& 3Ko

Lund, Harold Dale
3501 Rosser Avenue
Brandon, MB
727-7862

R78B 223

Lund, Gerald Laverne
P.O. Box 12

Elkhorn, MB
845-2196

ROM ONO

Lund, Glen James & Garth Walker
P.O. Box 41
Kola, MB
556-2355

ROM 1B0O

-

LUKE

LUKM

LULY

MACG

MAMA

MCMM

MCWI

MOHI

MOMY

MOSA

ROM ONO
845-2188
Lund, Kenneth & Marion
P.O. Box 263
Elkhorn, MB ROM ONO
845-2188

Lund, Lyle Gecrge Berry

105 - 5635 Paterson Avenue
Burnaby, BC

(604) 435-4227

VEH 2M6

MacNeil, Genevieve
9631 Diamond Road
Richmond, BC
(604) 271-0679

V7E 1P5

a_ma:v.._. May
P.0O. Box 63

St. Paul, AB TOA 3A0

McEachen, Mavis Maxine
P.O. Box 117

Onanole, MB ROJ TNO

McMichaelf, Winthrop Leigh
718 Dukeshire Avenue
Kalamazoo, Michigan U.S.A.

Moore, Hillis Gordon
P.O. Box 535
Virden, MB
748-1530

ROM 2CO

Mooney, Myrtle Revia
2312 Bradford Avenue

Sidney, BC V8L 2B6

Montgomnery, Sarah Bessie
General Delivery

Virden, MB

748-1703

ROM 2CO




MQTC Montreal Trust Company OGDO Ogilvie, Donald PEED  Penner, Edgar

o 411 Eighth Avenue S. W. C12 Wellbury Drive, R.R. #3 General Delivery
Calgary, AB T2P 1E7 Ganges, BC VOS 1ECQ Eikhorn, MB RCM ONO
(403) 267-6887 (Kathy J. Smith)

MOTR Montreal Trust Company OGEL Ogilvie Enterprises Ltd. PEHE Pettapiece, Helen Clarinda w
P.0. Box 369 P.O. Box 417 119 Bruce Avenue
Winnipeg, MB R3C 21 Maryfield, SK S0G 3KO Winnipeg, MB ”.w.u O W
943-0451 832-4469 j ;

MURCO Strata Resources Ltd. OGGE Olgilvie, Gerald George PENF  Penner Farms i td.

1298 Williams Road General Delivery P.O. Box 42
E. Courtenay, BC VIN 7.9 Elkhorn, MB ROM ONO Kola, MB ROM 1BO
845-20156

NAEA  Naylen, Edward Anthony HA Olgilvie, Harcld PERM Canada Trust c¢/o Montreal Trust
P.O. Box 174 P.O. Box 65 411 Eighth Avenue S.W.

Maryfield, SK S0G 3KO Etkhorfi; MB ROM ONO Calgary, AB T2P 1E7
556-2366 845-2071 (403) 267-6887 (Kathy J. Smith)

NARU Naylen, Ruth J. {Est}/Naylen Oil Corp. OV¥LJ Overand, Lewis & Jean POCO Poco Petrotleums Ltd.

NAOC 40 Everett Crescent P.O. Box 313 P.O. Box 4365, Station "C"

Regina, SK S48 2M7 Elkhorn, MB ROM ONO Calgary, AB T2T 5N2
845-2324

NEAR Neufeld, Arthur Peter VWE Overand, Wesley & Ellen REFR  Rex, Franz Leo
P.O. Box 34 General Delivery General Delivery n
Kola, MB ROM 1BO Elkhorn, MB ROM ONO Butler, MB Q) OMO
558-2334 845-2636

NEDC Neufeld, Donald Craig PAED Paull, Edward James REJD  Reddekop, James & Doreen
General Delivery P.O. Box 189 General Delivery
Kola, MB ROM 1BO Elkhorn, MB ROM ONO Kola, MB ROM 1B0O
566-2228 845-2418

NEED  Neufeld, Eric Deane PAUW Pauli, William lan ROKW Rowan, Kenneth Wijlli ohn
P.0O. Box 396 Apt. 32, 750 South Edward Street
Maryfield, SK S0G 3KO Thunder Bay, ON P7E 2H4 ROM ONO
{306) 646-4430 {807) 677-3693 .

1 )

NTCL  Northern Trusts Company PAW!  Paull, William John ROMA  Rowan, Mary Katherine & KENMETR Wit
cfo 411 Eighth Avenue S.W. . P.O. Box 128 P.0. Box 402 M
Calgary, AB T2P 1E7 Elkhorn, MB ROM ONO Elkhorn, MB ROM ONO
(403) 267-6887 (Kathy J. Smith) 845-2127 845-2061

OGDA (FGreysik, Dale Andrew PEAE  Penner, Archie & Elvira ROTU Rowan, Thelma Minnie
General Delivery P.O. Box 71 General Delivery :
Elkhorn, MB ROM ONO Kola, MB ROM 1BO Eikhorn, MB ROM ONO i

845-2573




RMWA

RODA

ROED

ROKE

ROLA

ROWI

SHCL

SHFR

SHJM

SHMU

A e e N e U U DI IR G W e Ty

R.M. of Wallace
P.O, Box 310
Virden, MB
748-1239

ROM 2C0O

Rowan, Darwin Lorne
General Delivery
Eikhorn, MB
845-2389

ROM ONO

Rowand, Edith Sharon
General Delivery
Kola, MB

556-2644

ROM 1BO

Rowan, Kenneth Lyle
General Delivery
Elkhorn, MB
845-2345

ROM ONO

Rouse, Lawrence Garth
5023 - 198B Street
Langley, BC

{(604) 630-6580

V3A 7L9

Rowan, William Ralph
P.O. Box 223
Elkhorn, MB
845-2323

ROM ONO

Shepherd, Clifford Dale
101 Prairie Crescent
Brandon, MB
729-8884

R7B 359

Shepherd, Francis Malcolm
P.O. Box 58

Elkhorn, MB

845-2051

ROM ONO

Shepherd, Joyce Marlene
efo 101 Prairie Crescent
Brandon, MB

N/A

R7B 359

Shepherd, Murray Dwight
P.Q. Box 693

Virden, MB

748-1028

ROM 2C0

SHRM

SHRO

SOFL

558

STDR

STNO

STRC

TAJA

TAMU

THKA

Shepherd, Rosella Mary
P.O. Box 411

Virden, MB

748-2607

ROM 2C0

Shepherd, Rodney Stuart
P.O. Box 126

Elkhorn, MB

845-20692

ROM ONO

Southern, Florence Mabel

Kelowna, BC

Soldier Settlement Board of Can

" SATKyoen, K

Stephen, Doris Ruth
360 Evergreen Street

Sherwood Park, AB TBA 148

Stewart, William Norman
P.0O. Box 307

Marytield, SK S0G 3KO

Streeter, Rose Catherine
14823 NE Graham
Portland, OREGON U.s.A

Taylor, James Austin
7 Forest Boulevard
Brandon, MB
728-6872

R7B 2N4

Taylor, Murray Archibald
P.O. Box 262

Maryfield, SK

{306) 646-2201

S0G 3KO

Thomson, Kathleen Mary
P.O. Box 218

Elkhorn, MB

845-2147

ROM ONO

7501, 101- Vb Sy 13 cémssgus
STK 084

TOGL

TWDD

TWDL

UOFM

WAIL

WAJO

WARD

WATE

WATH

WIBA

Tundra Oil and Gas Ltd.
1111 One Lombard Place
Winnipeg, MB
934-5850

R3B 0X4

Twigg, Darryl & Donald
P.O. Box 248

Elkhorn, MB
845-2306

ROM ONO

Twigg, Darryl Lloyd
P.O. Box 248
Elkhorn, MB
845-2306

ROM ONO

epfl DIRECTIRATE

University of Manitoba
Room 202, Administration Building
Winnipeg, MB R3T 2N2

Wasyl Investments Ltd.
1698 Sixth Avenue

Prince George, BC V2L BG7

Watson, John Edwin
158 Leslie Street
Sault Ste. Marie, ON
(706} 266-5835

P6B 5C7

Watson, Robin

P.O. Box 245

Roblin, MB ROL 1PO
937-2426

Watson, Thomas & Evelyn
P.0. Box 1408

Virden, M8

748-3012

ROM 2CO

Watson, Thom eginald
P.0. Box
Virgdee, MB ROM 2CO
48-3012

Widger, Barbar,

ROM ONO




wIDG

woDJ

woDo

WOHL

Widger, Donald C. .,.f MRARBARA V.

P.O. Box 68
Elkhorn, MB
845-2311

Wood, David John
P.O. Box 87
Crossfield, AB

Wood, Dougias Harold
P.O. Box 99

Kelwood, MB
967-2384

Woodbrand Holdings Ltd.
General Delivery
Hargrave, MB

ROM ONO

TOM 0S0

ROJ OYOQ

ROM owO
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Angus, Robert Lyle
P.O. Box 400
Elchorn, MB
845-2149

ROM ONO

Anderson, Zarett Marie
286, 9520 - 174th Street

Edmonton, AB T8T 5Z3

Archambauit, Marcel & Elizabeth
1115 - 22nd Street

Branden, MB R7B 2P8
727.-8780

Baughen, Bernice (Estate)

cfo P.O. Box 367

Sowris, MB ROK 2CO

483-2628 (Joe/Gall O'Greysik)

Bird, Vivian Mary

32 Bridge Villa Estates
Lethbridge, AB

{403) 320-0088

T1K 478

Boomhauer, Earl
General Delivery
Ekhorn, MB
845-2577

ROM ONO

Boyanowrski, Jeanette
ofo P.O. Box 63

St. Paul, AB

{403) 645-6930

TOA 3A0

Bukaluk, Marlene Fay
1613 - 20th Street
Brandon, MB
728-3860

R7B 2P2

Canart, John Lucien (Estate)

cfo 3047 Victoria Heights Crescent
Ottawa, ON K1T 3M8
(613) 738-7555

Cantlon, Maslene Elaine
P.O. Box 113

Oak Lake, MB
855-2259

ROM 1PQ

CamMt

CARO

CNEL

codi

CoCL

77

CoIs

comi
72

CootL

DEMU

DEFT

Canart, Mildred May
P.O. Box 164
Elkhorn, MB
8456-2455

Canart, Robert George

3047 Victotia Heights Crescent
Ottawa, ON K1T 3m8
{613} 738-7555

Canada Northwest Energy Limited
2700, 300 Fifth Avenue S.W.

Calgary, AB T2P 3C4

Collinge, Cindy Lee
P.O. Box 564

Didshury, AB TOM OWO

Collins, Cindy Lorraine
BO1 - 7275 Salishury Avenue

Burnaby, BC VSE 4E1

Cotton, Isabel

2015 Richmond Avenue
Brandon, MB
728-189%0

R7B 0T4

Cofling, Michael Dwayne
P.O. Box 1024

Westbank, BC VOH 2A0D

Corvair Oils Ltd.
P.0. Box 3827, Station “D*"

Edmonton, AB T5L 4J8

Desy, Muriel Charlotte
3834 Sixth Avenue North

Port Alberni, BC VOY 4M2

Department of Energy & Mines
555 - 330 Graham Avenue

Winnipeg, MB R3C 4E3

77

DIXO

DULL

ELAR

EXJE

FOCI

GAOC

GATI

GIER

Dibben, Beth
8531 - 77th Averue

Edmornton, AB T6C OLS

Dixon, Sharon, Dava & Douglas
P.O. Box 56
Maryfield, SK

Drinnan, Jm G.

408 Silver Hill Way N.W.
Calgary, AB

{803} 286-6613

T3B 415

Duncan, Lloyd Alexander
P.O. Box 1502

Taber, AB TOK 2G0O

Ellingson, Amoid Emil
36 McNabb Park Street

Brooks, AB TOJ 0J0

Exley, Jean

85 Acheson Boulevard
West Hill, ON

{416) 284-6524

M1C 3C4

Fordyce, Cindy Christine
18 Glenacres Crescent

Winnipeg, MB A3T 5P9

Gauer Oil Company
202 Riverside Drive

Toronto, ON M8S 4A9

Gardinar, Timothy Lawrence
P.O. Box 634

Didsbury, AB

(403) 337-2866

TOM OWO0

Glesbrecht, Emest A.
General Delivery

Kola, M8 ROM 1BO

PAGE.GBOZ

2843345820

'94 15:08

JUL 2B




GODO

F. 883,086

GOHE

GRAN

28495345828

GREV

Gow, Dorothy Arlene
P.O. Box 221
Miniota, MB
568-4550

Goethe, Helen Rachel
Generat Delivery
Elkhorn, MB
845-2074

Grant, Andrew & Betty
P.O. Box 1922

Viden, MB

748-11568

Green, Eva

General Delivery

Crystal City, MB
873-2507 {disconnected)

Hamilton, Elsie

General Delivery
Ekhormn, MB

Hudzik, Edward

- R.R. #4

=

TOGL~ROGL

KC&C

Brandon, MB
728-2637

Hutchison, Kenneth
General Delivery
Bkhorn, MB
845-2008

Kola Chwrch & Cemetary
General Delivery

Kola, MB

556-2604

Kitzier, Hope Justine
125 Cedar Avenue
Snow Lake, MB
358-2550

Klassen, Erna

14728 Deer Ridge Drive S.E.

Calgary, AB

ROM 1MO

ROM ONO

ROM 2C0

ROK ONO

ROM ONO

R7A 5Y4

ROM ONO

ROM 1BO

ROB 1MO

T2) 6B5

KOBA Koop, Bairy Alan

KUs!

LAER

LEBL

LERL

LESM

LLCM

7

LUDA

LUGE

LUGG

P.0O. Box 35
Kola, MB
566-2223

ROM 1BO

Kucharavy, Sidney John
23 Leeds Avenue
Winnipeg, MB
2610404

R3T 3X1

Lamont, Eretta lfene
P.O. Box 23
Manson, MB
722-2324

ROM 1J0

Leis, Blanche Noreen
£.0. Box 231
Bkhom, MB
845-2032

ROM ONQ

Leonard Resources Ltd.
P.O. Box 245

Bkhorn, MB ROM ONO

Lennon, Samuel & Myrna
619 - 22nd Street
Brandon, MB

728-5482

R7A 155

Longman, Lloyd & Clwistmas, Margaret
General Defivery
Maryfiald, SK

Lund, Harold Dale
3501 Rosser Avenue
Brandon, MB
727-7862

R78 223

Lund, Gerald Laverne
P.0. Box 12

Elkhorn, MB
845-2196

ROM ONO

Lund, Glen James & Garth Walker
P.0. Box 41
Kola, MB
556-2355

ROM TBO

LUKE

LUKM

LULY

MACG

MAMA

MCMM

MCWiI

%7

MOHI

MOMY

MOSA

Lund, Kenneth Lioyd
P.0. Box 263
Elkhorn, MB
845-2188

ROM ONO

Lund, Kenneth & Marion
P.O. Box 283

Eikhorn, MB

845-2188

ROM ONO

Lund, Lyle George Berry

105 - 5635 Paterson Avenue
Burnaby, BC

{604) 435-4227

VEH 2M&

MacNei#l, Genevieve
9631 Diamond Road
Richmond, 8C
(604) 2710679

V7E 1P5

Magnan, May note m.mp\m-__..ew
P.0. Box 63
St. Paul, AB
{403) 645-6930

TOA 3A0

McEachen, Mavis Maxine
P.O. Box 117

Onanole, MB ROJ 1NC

McMichael, Winthrop Leigh
718 Dukeshire Avenue
Kalamazoo, Michigan U.S.A.

Moore, Hillis Gordon
£.0. Box 5356
Virden, MB
748-1530

ROM 2C0O

Mooney, Myrtle Revia
2312 Bradtord Avenue

Sidney, BC V8L 286

Montgomery, Sarah Beasie
General Delivery

Virden, MB

748-1703

ROM 2CO

PAGE. Q83

20439345820

94 15:@8

JUL 28




MOTC

P. 204,886

MOTR

MURO

2049345820

NAEA

NARU
NAOC

NEAR

g

TOGL. ~/ROGL

NEED

Montreal Trust Company

411 Eighth Avenue S. W,

Calgary, AB T2P 1E7
{403) 267-6887 (Kathy J. Smith)

Montreal Trust Company
P.O. Box 369

Wirnipeg, M8
9430451

R3C 2.1

Strata Resources [td.
1298 Wikkams Road

E. Courtenay, BC VIN 7J9

Nayten, Edward Anthony
P.O. Box 174

Maryfield, SK

556-2366

S0G 3K0

Naylen, Ruth J. (Est)/Naylen Ol Corp.
40 Everett Crescent

Reging, SK 545 2M7

Neufeld, Arthur Peter
P.O. Box 34

Kola, MB

556-2334

ROM 1BO

Neufeld, Donald Craig
General Delivery
Kola, MB

556-2228

ROM 1BO

Neufeld, Eric Deane
P.Q. Box 396
Maryfield, SK
(306) 646-4430

S0G 3K0

Northern Trusts Company

¢/o 411 Eighth Avenue S.W.

Calgary, AB T2P 1E7
{403) 267-6887 (Kathy J. Smith)

O’Greysik, Dale Andrew
General Defivery
Elkhom, MB

845.2573

ROM ONO

OGEL

OGGE

OGHA

ovLJ

OVWE

PAED

PAUW

PAWI

Ogilvie, Donald

C12 Wellbury Drive, R.R. 23

Ganges, BC

Ogilvie Enterprises Ltd.
P.O. Box 417
Maryfield, SK

Oigilvie, Gerald George
General Defivery
Ekhorn, MB
845-2015

Olgilvie, Harold
P.0. Box 65
Ekhorn, MB
B845-2071

Overand, Lewis & Jean
P.Q. Box 313

Elkhorn, MB
845-2324

Overand, Wesley & Ellen
General Delvery
Efkhom, MB

845-2636

Paull, Edward James
P.O. Box 189
Elkhom, MB
845-2418

Paull, William jan

VOS 1EQ

S0G 3KQ

ROM ONO

ROM ONO

ROM ONO

ROM ONO

ROM ONG

Apt. 32, 750 South Edward Street

Thunder Bay, ON
(807) 577-3693

Paull, William John
P.O. Box 128
Bkhorn, MB
845-2127

Penner, Archie & Elvira
P.O. Box 71
Kola, MB

P7E 2H4

ROM ONO

ROM 18O

PEHE

PENF

PERM

7,

REJD

[£2

ROKW

ROMA

ROTU

Penner, Edgar
General Delivery

Ekhomn, MB RACM ONO

Pettapiece, Helen Clarinda
119 Bruce Avenue
Winnipeg, MB

832-4465

Penner Farms Ltd.
P.O. Box 42

Kola, MB ROM 180

Canada Trust c/o Montreal Trust

411 Eighth Avenue S. W,

Calgary, AB T2P 1£7
(403) 267-6887 |Xathy .. Smith

Poco Petroleuns Lid.
P.0, Box 4365, Station “C"

Calgary, AB T2T 5N2

Rex, Franz Leo
General Delivery
Butler, MB

Reddekop, James & Doreen
General Delivery

Kola, M8 ROM 1BO

Rowan, Kenneth William John
P.O. Box 402
Elkkhom, M8
845-20861

ROM ONO

Rowan, Mary Kathesine
P.0O. Box 402

Ekhom, MB

845-2061

ROM ONO

Rowan, Thelma Minnie
General Delivery

Ekhorn, MB ROM ONO

FRGE .84

20483458289

"84 [5:06

JUL 2k




AMWA. R.M. of Wallace

P. 95886

RODA

ROED

2943345822

ROKE

ROLA

ROWH

TOGL/ROGL
2
0
Lo

SHFR

15:85

:

JUL-26-1994
X
z
<

P.O. Box 310
Virden, MB
748-1239

Rowan, Darwin Lome
General Delivery
Elkhomn, MB
845-2389

Rowand, Edith Sharon
General Delivery
Kola, MB

556-2644

Rowan, Kenneth Lyle
General Delivery
Elkhorn, MB
845-234%

Rouse, Lawrence Garth
5023 - 1988 Street
Langley, BC

{604) 530-6580

Rowan, William Ralph
P.O. Box 223
Ekhom, MB
845-2323

Shepherd, Clifford Dale
101 Prairie Crescent
Brandon, MB
729-8884

Shepherd, Francis Malcoim
P.0. Box 58

Elkhom, MB

845-2051

Shepberd, Joyce Marlene
ofo 1071 Prairie Crescent
Brandon, MB

N/A

Shepherd, Murray Dwight
P.O. Box 693

Virden, MB

748-1028

ROM 2C0

ROM ONO

ROM 1BO

V3A 719

ROM ONO

R7B 359

ROM ONO

R7B 358

ROM 2C0

SHRM

SOFL

S58C

STDR

STNO

STRC

TAJA

TAMU

Shepherd, Rosella Mary
P.O. Box 411

Virden, MB

748-2807

Shepherd, Rodney Stuart
P.O. Box 126

Ekhorn, MB

846-2069

Southem, Florence Mabe)

Kelowna, BC

ROM 2CO

ROM ONOQ

Soldier Settdlement Board of Canada
Property Management Directorate

Western Canada

501, 101 - 22nd Street
Sastftoon, SK

{800} 667-6991

Stephen, Doris Ruth
360 Evergreen Street
Sherwood Park, AB

Stewsrt, William Norman
P.0. Box 307
Maryfield, SK

Streeter, Aose Catherine
14923 NE Graham
Portland, OREGON

Taylor, James Austin
7 Forest Boulevard
Brandon, MB
728-8872

Taylor, Murray Archibald
P.O. Box 262

Maryfield, SK

{306) 648-2201

S7K OE4

T8A 148

S0G 3K0

U.S.A

R7B 2ZN4

S0G 3K0

THKA

TOGL

TWDD

TWDL

UOFM

WAIL

77

WAJOD

WARO

WATE

WATH

Thomson, Kathleen Mary
P.Q. Box 218

Elkhorn, MB

845-2147

Tundra Oil and Gas Ltd.
7111 One Lombard Place
Winnipeg, MB
934-5850

Twigg, Paryl & Donald
P.O. Box 248

Ekhorn, MB

845-23086

Twigg, Daeryl Lloyd
P.O. Box 248
Elkhorn, MB
845-2306

University of Manitoba

ROM ONO

R3B 0Xa

ROM ONO

ROM ONO

Room 202, Administration Building

Winnipeg, MB

Wasyl Investments Ltd.
1598 Sixth Avenue
Prince George, BC

Watson, John Edwin
158 Leslie Street
Sauit Ste. Marie, ON
(705) 256-b835

Watson, Robin
P.0O. Box 245
Roblin, MB
937-2426

Watson, Thomas & Evelyn
P.O. Box 1405

Virden, MB

748-3012

Watson, Thomas Reginald
P.O. Box 1405

Virden, MB

748-3012

R3T 2N2

V2L 6G7

P&6B 6C7

ROL 1PD

ROM 2C0

ROM 2C0

PARGE . @85

20438345828

JUL 26 '94 15:87




F. 8a6-886

:

28493458209
<
g

TOGL~/ROGL

15:85

JUL-26-1994

Widger, Barbars J.
P.O. Box 68
Ekhom, MB
845-2311

Widger, Donald C.
P.0. Box 68
Ekhorn, MB
845-2311

Wood, David John
P.O. Box 87
Crossfield, AB

Wood, Douglas Harold
P.O. Box 99

Kelwood, MB
967-2384

Woodbrand Holdings Ltd.

General Defivery
Hargrave, MB

ROM ONO

ROM ONO

TOM 080

ROJ 0Y0

ROM OWO

TOTAL P.206
FPAGE .BB6

2843345820

JUL 26 ’94 [5:@7




Manitoba - g?f

Petroleum 555 — 330 Graham Avenue
Eneray and Mines Winnipeg, Manitoba, CANADA

R3C 4E3

FAX NO.: (204) 945-0586

(204) 945-6577
FAX: (204) 945-0586
1

DATE: tSbb?

TOTAL NO. OF PAGES (including this page) 4

PLEASE DELIVER THE FOLLOWING PAGES TO:

John N. Fox

NAME: GERGE  C. rrom:  Chief Petroleum Engineer
BRANCH T ToonRA srancr: Petroleum Branch

FAX NO: rone:  (204) 945-6574
COMMENTS: Aﬁ PR GuR O\SC&JSSlQN\

This message is intended only for the use of the individual or
entity to which it is addressed, and may contain information that
is privileged, confidential and exempt from disclosure undexr
applicable law.

If the reader of this message is not the intended recipient, or
the employee or agent responsible for delivering the message to
the intended recipient, vyou are hereby notified that any
dissemination, distribution or copying of this communication is
strictly prohibited. If you have received this communication in
error, please notify us immediately by telephone, and return the,
original to us by postal service at the address noted above.
Thank you.

ORIGINALS WILL BE:

Mailed to you: Delivered to you: Picked up
ok

Mailed/Delivered upon request: Remain on our file.

FXCVRLTR.DOC
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Provesd  SPALING UGNV OkSCRIPTION

The spacing unit for each well drilled, or to be
drilled, for the purpose of obtaining oil from the

' - the
Mississippian . 'Gq‘kkef‘ .. Formation within the
area outlined on Append \x is two legal subdivisions

comprising the east half or the west half of a
quarter section.

The target area of each drilling spacing unit shall
be a square area in the oé -numbered legal

subdivision having sides one hundred metres from the
sides of the legal subdivision and parallel to them.
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