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

PH: (204) 945-6577
PH: (204) 945-3760
FAX: (204) 945-0588

Octqber 30, 1998

Mr. Brad Thiessen

Tundra Oil and Gas Ltd.

1111 - One Lombard Place
Winnipeg MB R3B 0X4

Dear Brad:
Re: Cromer Unit No. 1

Unit Agreement

The Branch is in receipt of a copy of the signed execution pages for each owner in
Cromer Unit No. 1 and has registered the unit agreement. The effective date for Cromer
Unit No. 1 is November 1, 1998.

Water injection into the unit may commence on November 1, 1998 in accordance with
the conditions of Waterflood Order No. 6.

If you have any questions please don't hesitate to call the undersigned at 945-6574.

Yours truly,

Jrs

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

cc: Administration
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1111 One Lombard Place, Winnipeg, Manitoba R3B 0X4  TEL: (204) 934-5850  FAX: (204) 934-5820

October 28, 1998

Manitoba Energy and Mines
Petroleum and Energy Branch
360 - 1395 Ellice Avenue
Winnipeg, MB R3G 3P2

Attention:  John N. Fox, P. Eng.
Chief Petroleum Engineer
Dear John:

Re: Cromer Unit# 1

Please find enclosed one original copy of the Cromer Unit #1 Unit Agreement and a copy of the
Unit Operating Agreement. We would ask that the Unit Agreement be registered prior to the
end of the month to aliow Tundra to commence Unit operations November 1, 1998.

Thank you.

Sincerely,
TUNDRA OIL AND GAS LTD.

Brad Thiessen
Land Manager

BT/ps

Enclosure

FIELD OFFICES: (Manitoba & Saskatchewan) P.O. Box 1960, Virden, M
(Alberta) 301, 12120 - 106 Avenue, Edmonton, AB




Manitoba

Action/Route Slip
DATE: May 29, 1998
T0: Bob Dubreuil
FROM: John Fox
Telephone: 945-6574

SUBJECT: Cromer Unit No. 1 — Waterflood Application

Notice of Tundra Oil and Gas Ltd.’s application for approval to conduct a waterflood in
Cromer Unit No. 1 in the Daly Bakken I Pool was sent to all affected royalty and working
interest owners and was advegrtised in the Virden Empire Advance. No objections or
interventions were received.

Recommendations
It is recommended that:

(1) The Minister enter into the Cromer Unit No. 1 Unit Agreement on behalf of the
Crown. Attached is a proposed memo to the Assistant Deputy Minister.

(2) Waterflood Order No. 6 be issued for Cromer Unit No. 1. A copy of the proposed
order is attached.

Discussion

Tundra has submitted a copy of the Cromer Unit No. 1 Unit Agreement. The unit
agreement contains the usual clauses with one exception. Clause 906 provides for the
enlargement of the unit to include the currently undeveloped 7-14/8-14 tract, where the
Crown is the royalty owner. Clause 906 provides for the 7-14/8-14 tract to become part
of the unit six months after a well is drilled at 7-14 or 8-14-9-28. Clause 906 also sets out
the tract participation formula for inclusion of the 7-14/8-14 tract in the unit. The Branch
has reviewed the unit agreement and has no concerns. If a well is not drilled at 7-14 or 8-
14 before May 5, 2003, the Crown lease will expire.

The Crown’s share in the proposed unit is 73.79%. Tundra has proposed an effective
date for the unit of July 1, 1998. Attached is a proposed memo to the Assistant Deputy




Minister recommending the Minister execute the Cromer Unit No. 1 Unit Agreement on
behalf of the Crown as a royalty owner.

Also attached is proposed Waterflood Order No. 6 approving injection into the 2-14 and
11-14-9-28 wells as part of the first phase of the waterflood. Tundra has indicated that if
Phase 1 is successful, the waterflood will be expanded with 12-12-9-28 and 4-23-9-28
being converted to injection (see Fig. 1). The recommended maximum injection pressure
is 9000 kPa. Tundra will be advised that water injection cannot commence until all
parties have executed the unit agreement and the Branch has registered the agreement.

v John Fox
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Manitoba %

Energy and Mines Petroleum and Energy Branch 1385 Ellice Avenue Suite 360
Winnipeg MB R3G 3P2
CANADA

PH: (204) 945-6577
PH: (204) 945-3760
FAX: (204) 945-0586

June 3, 1998

Mr. George Czyzewski, P.Eng.
Sr. Reservoir Engineer

Tundra Oil and Gas Ltd.

1111 - One Lombard Place
Winnipeg MB R3B 0X4

Dear George:

Re: Cromer Unit No. 1
Waterflood Order No. 6

Your application to conduct waterflood operations in the Daly Bakken I Pool has been
approved. Attached is Waterflood Order No. 6 outlining conditions for operation of the
waterflood in Cromer Unit No. 1. Water injection into the unit may not commence until
the unit agreement has been executed by all parties and registered by the Petroleum
Branch.

If you have any questions please don't hesitate to call the undersigned at 945-6574.

Yours truly,

AT

John N. Fox, P.Eng.
Chief Petroleum Engineer
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MINISTERIAL ORDER
WATERFLOOD ORDER NO. 6

Pertaining to Waterflood Qperations
in Cromer Unit No. 1

The Unit Operator shall conduct waterflood operations by injecting water into the Bakken
Formation underlying Cromer Unit No. 1 ("the Unit"} through the wells listed in Schedule A. The
Director may approve the conversion of additional wells in the Unit.to water injection.

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

The maximum wellhead pressure at which water may be injected is 9 000 kPa.

The Director may, from time to time, establish 8 maximum or minimum rate at which water may
be injected into a well.

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

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

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

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

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

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

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

Tune !, 998 %«4—0

Date Director of Petroleum for
Minister of Energy and Mines




Schedule A

Cromer Unit No. 1

Water Injection Wells

Cromer Unit No.1 WIW 2-14-9-28 (WPM)
Cromer Unit No.1 WIW 11-14-9-28 (WPM)




Manitoba

Action/Route Slip
DATE: May 29, 1998
T0: Bob Dubreuil
FROM: John Fox
Telephone: 945-6574

SUBJECT: Cromer Unit No. 1 — Waterflood Application

Notice of Tundra Oil and Gas Ltd.’s application for approval to conduct a waterflood in
Cromer Unit No. 1 in the Daly Bakken I Pool was sent to all affected royalty and working
interest owners and was advertised in the Virden Empire Advance. No objections or
interventions were received.

Recommendations
It is recommended that:

(1) The Minister enter into the Cromer Unit No. 1 Unit Agreement on behalf of the
Crown. Attached is a proposed memo to the Assistant Deputy Minister.

(2) Waterflood Order No. 6 be issued for Cromer Unit No. 1. A copy of the proposed
order is attached.

Discussion

Tundra has submitted a copy of the Cromer Unit No. 1 Unit Agreement. The unit
agreement contains the usual clauses with one exception. Clause 906 provides for the
enlargement of the unit to include the currently undeveloped 7-14/8-14 tract, where the
Crown is the royalty owner. Clause 906 provides for the 7-14/8-14 tract to become part
of the unit six months after a well is drilled at 7-14 or 8-14-9-28. Clause 906 also sets out
the tract participation formula for inclusion of the 7-14/8-14 tract in the unit. The Branch
has reviewed the unit agreement and has no concerns. If a well is not drilled at 7-14 or 8-
14 before May 5, 2003, the Crown lease will expire.

The Crown’s share in the proposed unit is 73.79%. Tundra has proposed an effective
date for the unit of July 1, 1998. Attached is a proposed memo to the Assistant Deputy




Minister recommending the Minister execute the Cromer Unit No. 1 Unit Agreement on
behalf of the Crown as a royalty owner.

Also attached is proposed Waterflood Order No. 6 approving injection into the 2-14 and
11-14-9-28 wells as part of the first phase of the waterflood. Tundra has indicated that if
Phase 1 is successful, the waterflood will be expanded with 12-12-9-28 and 4-23-9-28
being converted to injection (see Fig. 1). The recommended maximum injection pressure
is 9000 kPa. Tundra will be advised that water injection cannot commence until all
parties have executed the unit agreement and the Branch has registered the agreement.

John Fox




Manitoba | %

Date . May 29, 1998 Memorandum

To . From

Garry Barnes L. R. Dubreuil
A/Deputy Minister Director
Energy and Mines Petroleum & Energy Branch
. _ Telephone .
Subject . . Cromer Unit No. 1 Unit Agreement

Tundra Oil and Gas Ltd. is proposing to unitize an area in the Daly Field, which includes eleven

‘tracts.” The proposed Cromer Unit No. 1 involves seven tracts for which the Crown is the royalty
owner (i.e. mineral rights owner). Tundra has applied for approval to waterflood the unit area
and has also submitted a copy of the proposed unit agreement for Cromer Unit No. 1 (attached)
for execution by the Minister on behalf of the Crown as an affected royalty owner. Section 133
of The Oil and Gas Act provides for the Minister to enter such agreement on behalf of the Crown
as a royalty owner.

First | Fold

Recommendation:

It is recommended that the Minister enter into the Cromer Unit No. | Unit Agreement on behalf
of the Crown with respect to Lsd’s 9, 15 & 16 of Section 11, Lsd 12 of Section 12, and Lsd’s 1,
2,9, 10 & 15 and the NW/4 of Section 14 in Township 9, Range 28 WPM by signing two copies
of the attached execution page for the Cromer Unit No. 1 Unit Agreement.

Discussion:

The seven tracts in the proposed Cromer Unit No. 1 that contain Crown-owned mineral rights are
highlighted in Attachment No. 1. Tundra Oil and Gas Ltd. holds all Crown leases. Currently the
wells on the Crown tracts produce from the Daly Bakken I Pool at a combined rate of
approximately 11 m*/d.

It is anticipated that waterflood operations will significantly increase the amount of oil recovered
from the unit area and consequently increase royalty and production tax revenue to the Crown.

The proposed unit area is currently developed with a mix of 16 ha and 32 ha locations. Proposed
tract factors are based on current productivity (Sep-Dec 1997). Upon review, Branch staff has
found the proposed tract factors to be reasonable. On this basis, it is recommended that the
Minister enter into the proposed Unit Agreement on behalf of the Crown as a royalty owner.

L. R. Dubreuil

PS-F-25 594-01-00930 ﬁ.h
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1111 One Lombard Place, Winnipag, Manitoba R3B 0X4  TEL: (204) 934-5850  FAX: (204) 834-5820

April 29, 1998 MANITOBA ENERGY & MINES
Manitoba Energy and Mines |

Petroleum Branch APR 29 1998

360 - 1395 Ellice Avenue

Winnipeg, MB R3G 0G3 PETROLF! 7 DRANCH

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

Dear John,

RE: Cromer Unit No. 1
Pressure Maintenance Application

This letter is in reply to the Petroleum Branch's review of the referenced application.
Tundra's position pertaining to the Petroleum Branch's questions is outlined as follows:

1) Development Drilling of 8-14-9-28

Tundra estimates that a location drilled at 8-14-9-28 would have an uitimate ol
recovery of 3,975 m3 (25,000 STB). Based on a 1998 full cycle development cost
of $300,000, this would result in a finding cost of $12 / barrel. This is clearly
unacceptable according to both Tundra and industry standards. Historicaily,
Tundra has developed Bakken oil on 80 acre tracts because of the large drainage
areas characteristic of Bakken wells. Competitive drainage is quite likely occurring
in tract 7-14/8-14 from offsetting wells 2-14 and 6-14. As a result, low oil recovery
is estimated from a development well at 8-14-10-29.

2) Unit Waterflood Expansion

Tundra has stated that incremental oil recovery of 6,300 m3 is probable with
further waterflood expansion. This would require further conversions at 12-12-9-28
and 4-23-9-28 (refer to Figure No. 1). Further waterflood expansion wili alsc be
dependent on good waterflood response in the Unit with 11-14-9-28 and 2-14-9-28
as initial injectors. Prevailing commodity prices will also have an impact on going
ahead with further waterflood expansion. In summary, the incremental oil recovery
of 6,300 m3 with further waterflood expansion can be classified at this time as
probable reserves.

FIELD OFFICE: 295 Third Avenue (P.O. Box 1860), Virden, Manitoba ROM 2C0 TEL: (204) 748-3085 FAX: (204) 748-1007



3)

4)

5)

6)

Page 2

Production used in Tract Factor Determination

Tundra has used oil production during the last 90 operating days as the method to
determine the tract factors and equity interests in the Unit. The last 80 operating
days was referenced to 97.12.31. This approach used 31 days during the month
December, 1997, 30 days during the month of November, 1997, and only 30 of the
31 days were required during the month of October, 1997 to obtain a total of 90
operating days. As a resuit, the production stated in Table No. 7 for the month of
October, 1997 has been adjusted to achieve the 90 operating days. Therefore, the
production used in determining the tract factors is correct. As a further clarification,
the production for the month of October, 1997 (full 31 days) for well 14-14-9-28 is
52.1 m3, not 51.2 m3 as stated in your letter.

Commencement of Unit Operations

Tundra would like the effective date of Unit operations to commence on July 1,
1998.

Unit Agreements

Tundra has drafted both the Unit and Unit Operating Agreements to date. Tundra
will expedite the Unit agreements to all mineral owners after there is a resolution
between Tundra and the Petroleum Branch pertaining to the questions addressed
in your letter dated April 23, 1998.

Unit Tract 7-14/8-14-9-28

Tundra has proceeded with assigning a nominal production value of 1 m3 to the 7-
14/8-14 tract, based on previous discussions {prior to formal submission of the
application) with the Petroleum Branch. The Petroleum Branch was receptive with
this approach as an interim method of including the 7-14/8-14 tract in the Unit. As
previously stated, the reserves in tract 7-14/8-14 are quite likely being drained by
offsetting wells 2-14 and 6-14-8-28. On this basis, a tract factor should be
assigned to the 7-14/8-14 tract at this time. Aithough it is not economic at this time
to drill a well in LSD 8-14, especially with prevailing oil prices, development of this
tract will be revisited at a later date. As a result, Tundra would be agreeable to a
redetermination of tract factors in the Unit with development of the 7-14/8-14 tract
at a later date. Tundra would be receptive to the following approach in handling the
7-14/8-14 tract during the interim period:

a) The tract factors proposed in Table No. 8 (Cromer Unit No. 1 Pressure
Maintenance Application) shall be adopted as the initial tract factors in Cromer
Unit No. 1.



ollend gasitd.

Page 3

b) A deadline of May 5, 2003 will be set to develop the 7-14/8-14 tract, subject to
attractive prevailing economic conditions. If business environment conditions
are not economically attractive, a further extension will be granted by the
Crown.

c)

Subject to the development of tract 7-14/8-14, all Unit tract factors will be
redetermined. The formula for redetermination will be as follows:

i)

Six (6) months of production will be required from tract 7-14/8-14 with the
last 90 operating days used in the tract factor redetermination.

Similarly, the production during the last 90 days, referenced to the same
time period as tract 7-14/8-14, will be used in the redetermination of tract
factors in the unitized wells.

The tract factor assigned to the 7-14/8-14 tract will be calculated on the
basis of the production (refer to 6ci) from the 7-14/8-14 tract as a
percentage of the total Unit production during the same time period (last 90
operating days).

The remaining tract factors in the Unit will be adjusted in proportion to their
percentage in the Unit prior to the development of tract 7-14/8-14, to refiect
the change in tract 7-14/8-14,

Tundra would appreciate your feedback at the earliest convenience pertaining to the
issues outlined in this letter. | can be reached at 934-5853 for further discussion.

Sincerely,

TUNDRA OIL AND GAS LTD.
George Czyzewski, P.Eng.
General Manager
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Manitoba

Action/Route Slip
DATE: April 23, 1998
10: Bob Dubreuil
FROM: John Fox
Telephone: 945-6574

SUBJECT: Daly Bakken I Pool — Waterflood Application

Tundra Oil and Gas Ltd. has applied for approval to implement a waterflood in Cromer
Unit No. 1 in the Daly Bakken I Pool.

Recommendations
It is recommended that:

(1) Notice of the application be sent to offsetting royalty owners, working interest owners
in the I Pool and published in the Virden Empire Advance.

(2) Tundra submit plans for waterflood expansion in the unit,

(3) Tundra revise the tract factors using corrected production and assigning nil
production to the 7-14 / 8-14 unit tract.

(4) Tundra submit two copies of Cromer Unit No. 1 Unit Agreement. The unit
agreement should provide for determine of initial and final tract factors to
accommodate the future drilling of a well at 7-14-9-28 or 8-14-9-28.

Discussion
Waterflood Project

Tundra proposes to unitize all the producing wells in the Daly Bakken I Pool, with the
exception of the 14-13-9-28 well. The pool and proposed unit outline are shown on

Figure 1.

There are 11 producing wells in the proposed Cromer Unit No. 1. Current production
(December 1997) is 15 m*/d with a WOR of 0.17 m*/ m®. Cumulative production from




the wells as of 31-Dec-97 totals 21,387 m’. Tundra estimates ultimate primary recovery
of 42,367 m>. This represents a primary recovery factor of 24.3% OOIP. Figure 2 isa
plot of the proposed unit production history.

Tundra plans to initially convert the 11-14-9-28 well to injection. If the waterflood
responds favourably the 2-14-9-28 well will also be converted to injection. Figure 3
shows the initial waterflood area. Tundra estimates mcremental waterflood recovery of
5% of the OOIP in the initial waterflood area or 3620 m>. Tundra indicated expanding
the waterﬂood to other areas of the unit would result in the recovery of an additional
6300 m® , increasing the overall incremental waterflood recovery to 5.7% of the unit’s
OOIP. No specific waterflood expansion plans were provided in the application.

Based on waterflood performance of other Bakken pools in the Daly Field, Engineering
supports Tundra’s incremental waterflood recovery estimate for the I Pool. Notice of the
application is required and will be sent to offsetting royalty owners, working interest
owners in the I Pool and published in the Virden Empire Advance.

Cromer Unit No. 1

The proposed unit area is developed with a mix of 16 & 32 ha locations. Tundra has
indicated that future development of undrilled 16 ha spacing units is uneconomic. To
accommodate the mix of 16 & 32 ha development, Tundra in discussions with the
Branch, has proposed a mix of 16 & 32 ha unit tracts, as outlined on Figure 4. The 32 ha
unit tracts are oriented east west, and with the exception of the 9-11/12-12 and 14-14/15-
14 tracts, consist of either the north-half or south-half of a quarter section. Unit tracts 9-
11/12-12 and 14-14/15-14, which cross quarter section or section boundaries, are all
Crown land under lease to Tundra. Engineering supports Tundra’s use of a mix of 16 &
32 ha unit tracts. Though unorthodox, the proposed unit tracts, with the exception of the
7-14/8-14 tract, contain a producing well and cover the productive area of the pool as
currently mapped (see Figure 5).

Tundra proposes to determine tract participation based on production from the wells for
the last 90-days ending 31-Dec-97. The Crown is the royalty owner in 8 of the 12 unit
tracts. Based on Tundra’s proposed tract participation formula, the Crown’s share in the
unit is 73.9%. The tract participation formula is the same as used for Kola Unit No.’s 1
& 2. Engineering has reviewed alternate tract participation formulas (see Table 1) and
tract participation based on the last 90-days production is reasonable as it preserves
current revenue for royalty owners and is not subject to interpretation. It appears Tundra
has used the wrong production values and the company will have to recalculate the tract
factors.

One unit tract, 7-14/8-14, where the Crown is the royalty owner has not been drilled.
Tundra has proposed assigning nominal production of 1 m® to the 7-14/8-14 unit tract.
Tundra indicated it may drill a well at 8-14-9-28 in the future. Engineering is concerned
that if the 7-14/8-14 tract is included in the unit and aliocated production, Tundra can
retain the lease without drilling a well. The 7-14/8-14 tract is the 3™ largest in terms of




oil-in-place and should be developed to improve ultimate recovery from the pool.
Engineering believes the following proposal for inclusion of the 7-14/8-14 tract in the
unit is equitable to both Tundra and the Crown:

(1) The 7-14/8-14 unit tract is to be assigned nil production for the last 90-days ending
31-Dec-98 for the purpose of determining initial tract participation (See Table 1).

(2) If a well is drilled at 7-14-9-28 or 8-14-9-28, initial tract participation will be
redetermined.

(3) Final tract participation for the 7-14/8-14 unit tract will be calculated using the last
90-days production from the 8-14" well, counted back from the last day of the 4™
calendar month after the well goes on-production divided by total unit production
over the same time period. Final tract participation for the remaining unit tracts will
be determined by multiplying a tract’s initial tract participation by the factor, (1- the
final tract participation for the 7-14/8-14 unit tract). Table 2 shows a sample
calculation of the final tract participation factors.

(4) If a well is not drilled at 7-14 or 8-14 before 05-May-2003, the Crown lease will be
non-productive and will expire.

The Branch will request Tundra’s comments on the above proposal which is designed to
ensure that if a well is not drilled by Tundra at 7-14 or 8-14, the lands are returned to the
Crown and are available for posting. Tundra has not submitted copies of the proposed
Cromer Unit No. 1 Unit Agreement for review by the Branch.

TERL R P
nee - gl < X 8
Wi Gean - o & pur) 4 ~J ™ John Fox

Pac coaa- Lo pulfd

MwIp= B2y ( ho04 )
T kss6 P>
W 4S kx

FoR e
MwiP e ‘DtarlkPq ‘oo

* For the purposes of this example, it has been assumed that a well is drilled at 8-14-9-28. The well could
be drilled at either 8-14-9-28 or 7-14-9-28.
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April 23, 1998

George Czyzewski, P.Eng.
General Manager

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

Dear Mr, Czyzewski:
Re: Cromer Unit No. 1 - Waterflood Application

The Branch has completed a preliminary review of your application to conduct a
waterflood in the proposed Cromer Unit No. 1. Notice of the application will be
distributed to offset royalty and working interest owners with a deadline for objections or
interventions of 22-May-98.

Tundra indicated in its application that “development drilling at 8-14-9-28 would further
increase recovery in the initial waterflood area” and “adding further injectors, could
potentially provide further incremental oil recovery of 6300 m*”, Please provide the
Branch with an estimate of the recoverable reserves for the 8-14 well and an outline of
potential waterflood expansion plans in the unit.

The Branch has reviewed Tundra’s tract participation calculations on Table 7 in the
application. According to the Branch’s records the production data for October 1997 for a
number of wells is incorrect. The following are the correct production rates:

Well Oct-97 Production ()
2-14-9-28 77.5
11-14-9-28 49.5
13-14-9-28 18.0
14-14-9-28 51.2
2-23-9-28 8.0
4-23-9-28 153

6-23-9-28 62.2




One unit tract, 7-14/8-14, where the Crown is the royalty owner has not been drilled.
Tundra has proposed assigning nominal production of 1 m’ to the 7-14/8-14 unit tract.
Tundra indicated it may drill a well at 8-14-9-28 in the future. The Branch is concerned
that if the 7-14/8-14 tract is included in the unit and allocated production, Tundra can
retain the lease without drilling a well. The 7-14/8-14 tract is the 3" largest in terms of
oil-in-place and should be developed to improve ultimate recovery from the pool. The
Branch believes the following proposal for inclusion of the 7-14/8-14 tract in the unit is
equitable to both Tundra and the Crown:

(1) The 7-14/8-14 unit tract is to be assigned zero production for the last 90-days ending
31-Dec-98 for the purpose of determining initial tract participation. The Branch has
recalculated the initial tract participation using the corrected well production and zero
production for the 7-14/8-14 unit tract (See Table 1).

(2) If a well is drilled at 7-14-9-28 or 8-14-9-28, initial tract participation will be
redetermined.

(3) Final tract participation for the 7-14/8-14 unit tract will be calculated using the last
90-days production from the 7-14 or 8-14 well, counted back from the last day of the
4™ calendar month after the well goes on-production divided by total unit production
over the same time period. Final tract participation for the remaining unit tracts will
be determined by multiplying a tract’s initial tract participation by the factor, (1- the
final tract participation for the 7-14/8-14 unit tract). Table 2 shows a sample
calculation of the final tract participation factors.

(4) If a well is not drilled at 7-14 or 8-14 before 05-May-2003, the Crown lease will be
non-productive and will expire.

Please provide the Branch with your comments on the proposed initial and final tract
participation formulas.

The application indicates Tundra is in the process of notifying the owners within the
proposed unit area of its plans to unitize. When does Tundra hope to complete unit
negotiations and have the unit agreement executed by all unit owners? The Branch
would like to review the proposed Cromer Unit No. 1 Unit Agreement as soon as possible
so preparations can be made for the Minister to execute the agreement on behalf of the
Crown.

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

Yours truly,

clinimaL Siputh g)r

John N. Fox, P.Eng.
Chief Petroleum Engineer
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Manitoba 4>

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

CANADA

PH: (204) 945-6577
PH: (204) 945-3760
NOTICE FAX: (204) 945-0586

UNDER THE OIL AND GAS ACT

DALY OIL FIELD

Tundra Oil and Gas Ltd. has made application under The Qil and Gas Act to conduct a
waterflood in the Bakken Formation in that portion of the Daly Bakken I Pool referred to

as Cromer Unit No. 1 and shown below.

23
A
A A
A A
Proposed
Tw + K A
o 14 /Cromer Unit No. 1
+ | *a
+ | X *
* Al
12
A
RN
Rge 28 WPM
Legend

A Bakken | Pool Producer
Proposed Water Injector
4+ Abandoned Producer
4+ Dry and Abandoned Well
4 Abandoned Salt Water Disposal Well




It is proposed to convert the wells, Tundra Daly Prov. RE2-14-9-28 (WPM) and Tundra
Daly Prov. 11-14-9-28 (WPM), to water injection.

If no valid objection or intervention is received in writing by the Department of Energy
and Mines, Petroleum and Energy Branch, at Suite 360, 1395 Ellice Avenue, Winnipeg,
Manitoba R3G 3P2 before May 22, 1998, the Director may approve the application.

Copies of the application can be obtained from:

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

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

Suite 360, 1395 Ellice Avenue 227 King Street West
Winnipeg, MB R3G 3P2 Virden, MB ROM 2C0
(204) 945-6577 (204) 748-1557

Dated at Winnipeg, this_2 3 +d_day of April, 1998,

7200/

L.R. Dubreuil, Director
Petroleum and Energy Branch




NOTICE
UNDER THE OIL AND GAS ACT

DALY OIL FIELD

Tundra Oil and Gas Ltd. has made application under The Oil and Gas Act to conduct a
waterflood in the Bakken Formation in that portion of the Daly Bakken I Pool referred to
as Cromer Unit No. 1 and shown below.
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Production Report

Group Cromer Unit No. | Date April 21, 1998 9:06:50 am
Well Cromer Unit No. 1 User Ludwig
000000242
Production Data from July, 1992 to June, 2003 (cont.)
Year Monthly Oil Avg Daily Oil WOR Num Wells Num Wells
o m3 m3/d m3/m3
Mar., 1996 343.6 13.5632 0.277066 9 9
Apr., 1996 3284 12.4315 0.271315 9 9
May., 1996 326.1 12.0406 0.259123 9 9
Jun., 1996 396.1 14.4915 0.324413 9 9
Jul,, 1996 5849 18.9441 0.233031 9 9
Aug., 1996 489.8 17.865 0.290527 9 9
Sep., 1996 467.7 15.6552 0.478%4 9 9
Oct., 1996 4934 16.155 0.268139 9 9
Nov., 1996 4724 16.2897 0.254445 9 9
Dec., 1996 460.5 14,8548 0.315744 9 9
Jan., 1997 462.8 14.929 0.21586 9 9
Feb., 1997 3609 13.7924 0.351898 10 10
Mar., 1997 400.8 13.2862 0.271956 10 i0
Apr., 1997 376.4 12,9051 0.276833 10 10
May., 1997 360.2 13.4445 0.333704 10 10
Jun., 1997 440.2 15.6284 0.299409 10 10
Jul., 1997 4352 14.2689 0.355699 10 10
Aug., 1997 407.7 16.9287 0.508707 11 11
Sep., 1997 499.8 17,4603 0.381353 11 11
Oct., 1997 497.1 16.3879 0.34822 11 11
Nov., 1997 4258 14,6828 0.321512 11 11
Dec., 1997 463.8 14.9613 0.174213 11 11
Jan., 1998
Feb., 1998
Mar., 1998
Apr., 1993
May., 1998
Jun., 1998
Jul, 1998
Aug., 1998
Sep., 1998
Oct., 1998
Nov., 1998
Dec., 1998
Jan., 1999
Feb., 1999
Mar., 1999
Apr., 1999
May., 1999
Jun., 1999
Jul,, 1999
Aug., 1999
Sep., 1999
Oct., 1999
Nov., 1999
Dec., 1999
Jan., 2000
Feb., 2000

Page: 2 of 3




Production Report

Group Cromer Unit No. 1 Date April 21, 1998 9:06:50 am
Well Cromer Unit No. 1 User Ludwig
000000242
Hist.Data 07/92-12/97 On Prod 02/09
Operator Status Unknown
Field Zone
Production Data from July, 1992 to June, 2003
Year Monthly Oil  Avg Daily Oil WOR Num Wells Num Wells
m3 m3/d m3/m3
Jui., 1992 242 4.84 0,590909 1 1
Aug., 1992 82 2.64516 0.740244 1 1
Sep., 1992 5719 1.93 0.658031 1 1
Oct., 1992 6.1 0.203333 0.459016 1 1
Nov., 1992 44.1 1.47 0.696145 1 1
Dec., 1992 434 1.49655 0.518433 1 1
Jan., 1993 18.3 1.30714 0.63388 1 i
Feb., 1993 34.1 1.705 0.648094 1 1
Mar., 1993 119.8 499167 0.253756 2 2
Apr., 1993 1394 4.72542 0.207317 2 2
May., 1993 1363 4,46885 0.189288 2 2
Jun., 1993 122 4.13559 0.202459 2 2
Jul., 1993 1222 4,14237 0.220131 2 2
Aug., 1993 109.4 3.52903 0.341865 2 2
Sep., 1993 110.2 3.67333 0.171506 2 2
Oct., 1993 137.8 8.10588 0.42598 4 4
Nov., 1993 225.9 8.77282 0.127933 4 4
Dec., 1993 380.6 12.7933 0.151603 4 4
Jan., 1994 3212 12.7208 0.103674 4 4
Feb., 1994 260.1 11,1871 0.10496 4 4
Mar,, 1994 267.7 12.0767 0.153157 5 5
Apr., 1994 275.7 11.4083 0.169024 5 5
May., 1994 334 14.7897 0.301796 5 5
Jun., 1994 550 20.5288 0.161273 5 5
Jul,, 1994 515.6 17.0917 0.12277 5 5
Aug., 1994 480.2 15.9182 0.103499 5 5
Sep., 1994 433.7 14.4567 0.112059 5 5
Oct., 1994 427.2 14.3396 0.116339 5 5
Nov., 1994 426.4 15.7926 0.0823171 6 6
Dec., 1994 377.3 13.6373 0.113438 6 6
Jan., 1995 396.4 15.3445 0.114783 6 6
Feb., 1995 3829 13.7569 0.0783494 6 6
Mar., 1995 387 15.3267 0.11938 7 7
Apr., 1995 333.1 14.1745 0.0819574 6 6
May., 1995 353.8 15.2995 0.131995 7 7
Jun., 1995 400.8 14.4 0.253992 7 7
Jul., 1995 411.8 15.1119 0.152987 7 7
Aug., 1995 395.3 13.7695 0.158108 7 7
Sep., 1995 361.9 12.0633 0.176015 7 7
Oct., 1995 344.5 11.5475 0.165167 7 7
Nov., 1995 364.9 13.3297 0.289394 8 8
Dec., 1995 464.2 16.4319 0.170832 8 8
Jan., 1996 360.3 14,6315 0.248682 8 8
Feb., 1996 3536 14.5067 0.259615 8 8

Page: 10of3
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Production Report

Group Daly 601 Date April 20, 1998 8:25:52 am
Well Tundra Daly Prov. RE16-11-09-28W1 User Ludwig
00/16-11-009-28W1/2
Hist.Data 03/96-12/97 On Prod 01/00
Operator Status Unknown
Field 1 Zone 601
Production Data from March, 1996 to December, 1997
Year Monthly Oil Avg Daily Oil Water Cut
m3 m3/d %
Mar., 1996 38 0475 11,6234
Apr., 1996 13.3 1.10833 291846
May., 1996 10.7 1.52857 2.7261
Jun., 1996 16.6 1.84444 63.1827
Jul., 1996 176.5 5.69355 21.2683
Aug., 1996 145.6 485333 18.1497
Sep., 1996 117.6 4.05517 21.0665
Oct., 1996 115.4 3.72258 16.3708
Nov., 1996 100.1 3.45172 19.5915
Dec., 1996 %0.5 2.91935 24.0691
Jan., 1997 86.6 2.79355 19.882
Feb., 1997 75.8 2.80741 18.136
Mar., 1997 84.9 2.73871 16.3487
Apr., 1997 67.1 2.23667 26.2552
May., 1997 71.3 2.37667 20,1497
Jun., 1997 69.7 2.58148 22,5479
Jul,, 1997 72.3 241 28.8295
Aug., 1997 74.8 2.49333 21.5858
Sep., 1997 72.3 241 14.5335
Oct., 1997 70.1 2.33667 18.6708
Nov., 1997 55.9 1.92759 24.8574
Dec., 1997 61.5 1.98387 12.1382

Page: 1of1




Production Report

Group :  Daly 601 Date : April 20, 1998 8:54:49 am
Well . Tundra Daly Prov. RE R/E12-12-09-28W1 User : Ludwig
: 00/12-12-009-28W1/2
HistData : 08/97-12/97 OnProd : 02/09
Operator Status :  Unknown
Field N Zone : 60L

Production Data from August, 1997 to December, 1997
Year Monthly Oil Avg Daily Qil Water Cut

m3 m3/d %
Aug., 1997 9.7 0.97 71.5453
Sep., 1997 84.6 4.02857 23.0831
Oct., 1997 68.7 2.45357 21.5679
Nov., 1997 60.4 2.08276 15.2818
Dec., 1997 62.2 2.00645 10.7562

Page: 1of1




Production Report

Group Daly 601 Date April 20, 1998 8:25:07 am
Well Tundra Daly Prov. RE02-14-09-28W1 User Ludwig
00/02-14-009-28W1/2
Hist.Data 03/94-12/97 Cn Prod 01/00
Operator Status Unknown
Field 1 Zone 601
Production Data from March, 1994 to December, 1997
Year Monthly Oil Avg Daily Oil Water Cut
m3 m3/d %
Mar., 1994 2.1 2.1
Apr., 1994 39.9 1.6625 19.8725
May., 1994 1059 4.60435 19.8871
Jun., 1994 183.9 7.356 9.5832
Jul,, 1994 172.2 5.55484 5.79628
Aug., 1994 156.2 5.03871 4.81212
Sep., 1994 146.3 4.87667 5.6714
Oct., 1994 141.6 4.88276 6.53196
Nov., 1994 133.8 4.46 7.08044
Dec., 1994 129.9 4.19032 538741
Jan., 1995 116.2 4.3037 7.77462
Feb., 1995 112 4 3.52994
Mar., 1995 102.8 3.31613 9.26373
Apr,, 1995 100.2 3.45517 6.96094
May., 1995 103.2 3.32903 8.10002
Jun., 1995 929 3.09667 3.72899
Jul,, 1995 88.6 2.95333 7.02755
Aug., 1995 83.6 3.0963 9.32383
Sep., 1995 78.7 2.62333 8.05749
Oct., 1995 74.3 2.47667 8.26826
Nov., 1995 63.6 2.12 11.5393
Dec., 1995 62.4 2.0129 3.99831
Jan., 1996 48.8 1.57419 12.54
Feb., 1996 38.2 1.36429 5.44328
Mar., 1996 38.1 122903 6.38557
Apr., 1996 30.7 1.02333 7.24779
May., 1996 323 1.1963 20.6316
Jun., 1996 109.5 3.65 12.3251
Jul., 1996 122.4 3.94839 8.92499
Aug., 1996 92.6 3.1931 10.6136
Sep., 1996 93.6 3.12 20.8718
Oct., 1996 100.3 3.23548 7.55453
Nov., 1996 96.7 3.33448 5.56409
Dec., 1996 89.7 2.89355 13.1605
Jan., 1997 823 2.65484 152363
Feb., 1997 77.8 2.88148 8.89573
Mar., 1997 76.8 2.47742 8.0207
Apr., 1997 76.5 2.55 11.2485
May., 1997 823 2.74333 8.45043
Jun., 1997 73.4 2.44667 14.347
Jul., 1997 74.3 2.39677 12,5834
Aug., 1997 67.3 2.32069 13.1563
Sep., 1997 72.8 2.42667 19.8168
Oct., 1997 775 2.5 13.2088

Page: 10f2




Production Report

Group :  Daly 601 Date » April 20, 1998 8:25:07 am
Well :  Tundra Daly Prov. RE02-14-09-28W1 User :  Ludwig
00/02-14-009-28W1/2
Production Data from March, 1994 to December, 1997 (cont.)
Year Monthly Oil Avg Daily Oil Water Cut

_ m3 m3/d %
Nov., 1997 63.1 2.17586 18.2577
Dec., 1997 70.4 2.27097 10.7689

Page: 2 of 2




Production Report

Group Daly 601 Date April 20, 1998 8:24:10 am
Well Tundra Daly COM A06-14-09-28W1 User Ludwig
02/06-14-009-28W1/2
Hist.Data 11/95-12/97 On Prod 01/00
Operator Status Unknown
Field 1 Zone 601
Production Data from November, 1995 to December, 1997
 Year Monthly Oil Avg Daily Oil Water Cut
m3 m3/d %
Nov., 1995 392 4.35556 53.8171
Dec., 1995 138.1 4.60333 25.5843
Jan., 1996 107.1 3.45484 32.0766
Feb., 1996 90.4 3.47692 31.0356
Mar., 1996 79.5 3.05769 38.266
Apr., 1996 61.1 2.03667 43.3102
May., 1996 59 1.96667 42.874
Jun., 1996 56.5 1.88333 41.8018
Jul., 1996 58.3 1.88065 36.6202
Aug., 1996 50.1 1.92692 42.6009
Sep., 1996 69.1 2.30333 53.9531
Oct., 1996 56.9 2.10741 51.2315
Nov., 1996 74.6 2.57241 40.1178
Dec., 1996 614 1.98065 50.9083
Jan., 1997 86.4 2.7871 25.4446
Feb., 1997 41.5 1.53704 59.4224
Mar., 1997 67.3 217097 36.6188
Apr., 1997 67.1 2.23667 30.1676
May., 1997 44.7 1.49 55.3783
Jun., 1997 39.6 1.36552 58.3051
Jul,, 1997 38.9 1.29667 57.7526
Aug., 1997 37.9 1.3069 63.7219
Sep., 1997 44.3 1.47667 59.4958
Oct., 1997 44 1.46667 56.5109
Nov., 1997 37.6 1.29655 54.9052
Dec., 1997 44.3 1.42903 36.6135

Page: 1of 1




Production Report

Group Daly 601 Date April 20, 1998 8:26:58 am
Well Tundra et al Daly Prov. COM 10-14-09-28W1 User Ludwig
00/10-14-009-28W1/0

Hist.Data 03/95-12/97 On Prod 01/00

Operator Statns Unknown

Field 1 Zone 60I

Production Data from March, 1995 to December, 1997

Year Monthly Oil Avg Daily Oil Water Cut

m3 m3/d %

Mar., 1995 16.9 1.53636 14.2078

Apr., 1995 9.7 1.61667 2.99872

May., 1995 29 0.725 78.5111

Jun., 1995 88.9 5.22941 33.9426

Jul,, 1995 113.7 3.79 17.781

Aug., 1995 94.7 3.15667 16.7777

Sep., 1995 77.2 2,57333 22.6376

Oct., 1995 70.1 241724 21.2286

Nov., 1995 64.3 2.14333 25.5703

Dec., 1995 68.8 221936 10.8766

Jan., 1996 459 2295 19.3253

Feb., 1996 51.7 2.24783 22.8281

Mar., 1996 56.3 1.81613 19.7936

Apr., 1996 492 1.64 19.6009

May., 1996 52.9 1.76333 12.1216

Jun., 1996 44.6 1.48667 18.7547

Jul., 1996 442 1.42581 19.3362

Aug., 1996 26.8 1.34 44.5026

Sep., 1996 41.7 1.59 34.1061

Oct., 1996 49 1.58065 17.363

Nov., 1996 41.2 1.42069 13.6217

Dec., 1996 43.4 1.4 26.6806

Jan., 1997 43.8 1.4129 20.9313

Feb., 1997 34 1.25926 24.6038

Mar., 1997 34 1.17241 25.4302

Apr., 1997 34.3 1,14333 27.9323

May., 1997 31.9 1.06333 27.4912

Jun., 1997 349 1.16333 20.494

Jul, 1997 314 1.04667 25.4073

Aug., 1997 23 1.27778 30,5043

Sep., 1997 25.8 1.075 33.4953

Oct., 1997 31.7 1.0931 46.532

Nov., 1997 276 0.951724 31.3338

Dec., 1997 37.8 1.21935 12.8983
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Production Report

Date
User

On Prod
Status
Zone

April 20, 1998 8:24:44 am
Ludwig

01/00
Unknown
601

Production Data from October, 1993 to December, 1997

Group Daly 601
Well Tundra Daly Prov. 11-14-09-28W1
00/11-14-009-28W1/0

Hist.Data 10/93-12/97
Operator
Field 1

Year Monthly Oil Avg Daily Qil Water Cut
. m3 m3/d %
Oct., 1993 17.1 2.44286 14.065
Nov., 1993 258 1.35789 10.4126
Dec., 1993 218.3 7.04194 14.6544
Jan., 1994 175.1 5.83667 10.7956
Feb., 1994 149.2 5.32857 10.0081
Mar., 1994 140.6 4.53548 13.4185
Apr., 1994 128.5 4.43103 9.75736
May,, 1994 135.4 4.36774 3.14601
Jun,, 1994 125.8 419333 6.67381
Jul,, 1994 1154 3.72258 8.26375
Aug., 1994 111 3.58065 5.60991
Sep., 1994 101.8 3.39333 3.32242
Oct., 1994 95.3 3.17667 9.6644
Nov., 1994 90.6 3.02 6.30557
Dec., 1994 849 273871 10.9086
Jan., 1995 88.8 2.96 5.62997
Feb., 1995 76.8 2.74286 7.24342
Mar., 1995 84.7 2.73226 9.01894
Apr., 1995 75 2.58621 7.51852
May., 1995 742 2.39355 0.618538
Jun., 1995 67 223333 15.2914
Jul., 1995 71.5 2.38333 8.32997
Aug., 1995 71.9 2.39667 12.098
Sep., 1995 64.5 2.15 9.15127
Oct., 1995 61.3 2.04333 11.2836
Nov., 1995 60.7 2.02333 8.3048
Dec., 1995 60.3 1.94516 4.1318
Jan., 1996 56.4 1.81936 9.46653
Feb., 1996 43.9 2.12609 6.85433
Mar., 1996 44.1 1.42258 7.92998
Apr., 1996 47.6 1.64138 11.355
May., 1996 44 1.46667 11.1068
Jun., 1996 50.6 1.87407 23.557
Jul.,, 1996 64.8 2.09032 20.0916
Aug., 1996 57.5 2.05357 26.8361
Sep., 1996 51.3 1.71 29.8129
Oct., 1996 58.6 1.89032 16.6369
Nov., 1996 54.7 1.88621 14,1234
Dec., 1996 58.9 1.9 8.10504
Jan., 1997 57.9 1.86774 7.05971
Feb., 1997 45 1.66667 18.4716
Mar., 1997 439 1.41613 26.58
Apr., 1997 43.2 1.44 19.5461
May., 1997 47 1.56667 15.0034
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Production Report

Group :  Daly 601 Date : April 20, 1998 8:24:44 am
Well :  Tundra Daly Prov. 11-14-09-28W1 User :  Ludwig
00/11-14-009-28W1/0
Production Data from October, 1993 to December, 1997 (cont.)
 Year Monthly Oil Avg Daily Oil Water Cut

m3 m3/d %
Jun., 1997 48.8 1.62667 12.54
Jul, 1997 50.9 1.64194 7.283
Aug., 1997 393 1.35517 31.2842
Sep., 1997 47.6 1.58667 19.3152
Oct., 1997 49.5 1.59677 12.6935
Nov., 1997 42.2 145517 16.5947
Dec., 1997 40.8 1.31613 8.51675

Page: 2 of 2




Production Report

Group Daly 601 Date April 20, 1998 8:25:31 am
Well Tundra Daly Prov. RE13-14-09-28W1 User Ludwig
00/13-14-009-28W1/3
Hist.Data 10/93-12/97 On Prod 01/00
Operator Status Unknown
Field 1 Zone 601
Production Data from October, 1993 to December, 1997
Year Monthly Oil Avg Daily Oil Water Cut
m3 m3/d %
Oct., 1993 13.4 6.7 73.2449
Nov., 1993 93.1 3.87917 12.5773
Dec., 1993 60.6 2.33077 5.60515
Jan., 1994 56 2.24 3.94344
Feb., 1994 26.7 2225 4.98012
Mar., 1994 36.6 2.15294 18.66
Apr., 1994 252 2,52 29.4026
May., 1994 56.7 2268 47.875
Jun., 1994 43.7 1.45667 38.6992
Jul,, 1994 40.1 1.43214 36.0345
Aug., 1994 41.7 1.34516 26.3165
Sep., 1994 313 1.04333 40.7091
Oct., 1994 41.2 1.37333 23.2696
Nov., 1994 38.8 1.29333 17.0878
Dec., 1994 337 1.0871 27.6736
Jan., 1995 314 1.04667 27.1375
Feb., 1995 274 0.978571 27.6957
Mar,, 1995 282 0.909678 32.0386
Apr., 1995 28.5 1.35714 14.9198
May., 1995 29.7 0.958065 242266
Jun., 1995 27.1 0.903333 23.4384
Jul., 1995 25.2 0.84 303774
Aug., 1995 254 0.846667 31.3419
Sep., 1995 25.1 0.836667 27.0262
Oct., 1995 26 0.866667 21.4427
Nov., 1995 27.2 0.906667 16.3017
Dec., 1995 26.1 1.18636 17,6592
Jan., 1996 19.2 0.914286 15.0386
Feb., 1996 23.5 0.903846 37.8203
Mar., 1996 24.3 0.783871 25.9062
Apr., 1996 21 1.23529 12.8581
May., 1996 30.7 1.02333 14.9528
Jun., 1996 249 0.83 16.4369
Jul., 1996 242 0.780645 16.5456
Aug., 1996 245 0.844828 19.401
Sep., 1996 222 0.74 17.7713
Oct., 1996 21.1 0.680645 23.8187
Nov., 1996 23.6 0.813793 17.7636
Dec., 1996 24 0.774194 23.3148
Jan., 1997 24.1 0.777419 9.73396
Feb., 1997 15.1 0.559259 27.0444
Mar., 1997 18.8 0.606452 18.608
Apr., 1997 17.5 0.583333 21.5172
May., 1997 17 0.607143 29.1576
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Production Report

Group : Daly 601 Date 1 April 20, 1998 8:25:31 am
Well :  Tundra Daly Prov. RE13-14-09-28W1 User :  Ludwig
00/13-14-009-28W1/3
Production Data from October, 1993 to December, 1997 (cont.)
Year Monthly Oil Avg Daily Qil Water Cut

m3 m3/d %
Jun., 1997 18.5 0.616667 21.9334
Jul, 1997 172 0.554839 24221
Aug., 1997 14.3 0.680952 25.5125
Sep., 1997 121 0.403333 37.9384
Oct., 1997 18 0.580645 14.6864
Nov., 1997 16.8 0.57931 11.1068
Dec., 1997 12.3 0.396774 32.4079

Page: 2 of2




Production Report

Group Daly 601 Date April 20, 1998 8:27:19 am
Well Tundra et al Daly Prov. COM 14-14-09-28W1 User Ludwig
00/14-14-009-28W1/0
Hist.Data 03/93-12/97 On Prod 01/00
Operator Status Unknown
Field 1 Zone 601
Production Data from March, 1993 to December, 1997
Year Monthly Oil Avg Daily Oil Water Cut
m3 m3/d %
Mar., 1993 82.4 4.84706 3.51139
Apr., 1993 108.9 3.63 3.79698
May., 1993 102.6 342 1.34557
Jun., 1993 90.1 3.1069 0.770588
Jul,, 1993 90.6 3.12414 422655
Aug., 1993 82 2.64516 13.4057
Sep., 1993 80.8 2.69333 0.246805
Oct., 1993 79.6 2.65333 3.27928
Nov., 1993 714 2.58 0.513914
Dec., 1993 74.4 2.4 1.58661
fan., 1994 66.5 2.21667 2.20493
Feb., 1994 55.6 1.98571 1.06715
Mar., 1994 61.3 1.97742 1.44632
Apr., 1994 56.3 1.94138 3.09679
May., 1994 133 2.21667 41.656
Jun., 1994 179.8 6.2 11.2055
Jul., 1994 165.7 5.34516 4.1625
Aug., 1994 147.3 4.75161 4.41086
Sep., 1994 127.4 4.24667 6.25202
Oct., 1994 123 4.1 7.37651
Nov., 1994 103.8 3.57931 4.85589
Dec., 1994 46.4 421818 5.49669
Jan., 1995 89.2 5.94667 6.49628
Feb., 1995 106.1 3.78929 6.02054
Mar., 1995 106.9 3.44839 7.52289
Apr., 1995 90.9 3.36667 8.4558
May., 1995 94.6 3.05161 7.70419
Jun., 1995 90.4 3.01333 5.2389
Jul,, 1995 82.4 2.74667 9.64528
Aug., 1995 72.3 2.33226 7.77745
Sep., 1995 76.5 2.55 9.03324
Oct., 1995 74.5 2.48333 8.69748
Nov., 1995 68.8 2.29333 11.9032
Dec., 1995 70.3 2.26774 8.1013
Jan., 1996 60.7 2.63913 8.58088
Feb., 1996 66.1 2.36071 13.0213
Mar., 1996 67 2.16129 11.2539
Apr., 1996 70.7 2.35667 5479
May., 1996 63.9 2.13 8.31802
Jun., 1996 653 2.17667 6.84455
Jul, 1996 64.5 2.08065 6.51906
Aug., 1996 60.1 2.14643 10.2944
Sep., 1996 42.9 1.43 22.695
Oct,, 1996 58.1 1.87419 7.62806
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Production Report

Group :  Daly 601 Date : April 20, 1998 8:27:20 am
Well :  Tundra et al Daly Prov. COM 14-14-09-28W1 User :  Ludwig
00/14-14-009-28W1/0
Production Data from March, 1993 to December, 1997 (cont.)
Year Monthly Oil Avg Daily Oil Water Cut

m3 m3/d %
Nov,, 1996 54.1 1.86552 7.98996
Dec., 1996 60.9 1,96452 5.57907
Jan., 1997 51.7 1.66774 9.13518
Feb., 1997 42.8 1.58519 15.5761
Mar., 1997 472 1.52258 11.2738
Apr., 1997 39.2 1.30667 17.6407
May., 1997 44.1 1.47 13.5243
Jun,, 1997 477 1.59 11.3339
Jul., 1997 429 1.47931 12.2652
Aug., 1997 54 1.86207 19.5162
Sep., 1997 55.6 1.85333 9.29482
Oct., 1997 524 1.68065 10.6305
Nov., 1997 49 1.68966 10.2524
Dec., 1997 55 1.77419 6.45992
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Production Report

Group :  Daly 601 Date : April 20, 1998 8:26:18 am
Well ¢ Tundra et al Daly COM 02-23-09-28W1 User : Ludwig
» o 00/02-23-009-28W1/2
Hist.Data : 07/92-12/97 OnProd : 01/00
Operator Status ¢ Unknown
Field . Zone : 601

Production Data from July, 1992 to December, 1997

Year Monthly Oil Avg Daily Oil Water Cut

) m3 m3/d %
Jul,, 1992 242 4.84 37.1326
Aug,, 1992 82 2.64516 42.526
Sep., 1992 579 1.93 39.677
Oct., 1992 6.1 0.203333 31.4512
Nov., 1992 44.1 1.47 41.0321
Dec., 1992 434 1.49655 34.1327
Jan., 1993 18.3 1.30714 38.7855
Feb., 1993 34.1 1.705 39.3133
Mar., 1993 374 1.20645 42.2732
Apr., 1993 30.5 1.05172 44.6352
May., 1993 33.7 1.0871 41.9858
Jun., 1993 319 1.06333 42,923
Jul,, 1993 31.6 1.05333 42.0076
Aug., 1993 274 0.883871 47.3979
Sep., 1993 294 0.98 38.8669
Oct., 1993 217 0.955172 37.32
Nov., 1993 29.6 0.986667 29.0077
Dec., 1993 273 0.880645 36.0554
Jan., 1994 23.6 1.475 26.0103
Feb., 1994 28.6 1.144 23.3165
Mar., 1994 271 0.874194 26.7481
Apr., 1994 258 0.889655 28.9166
May., 1994 227 0.810714 27.2349
Jun., 1994 16.8 0.84 37.0634
Jul.,, 1994 222 0.74 36.0129
Aug., 1994 24 0.888889 35.9899
Sep., 1994 269 0.896667 18.9691
Oct., 1994 26.1 0.87 21.8488
Nov., 1994 26.5 0.883333 17.1812
Dec., 1994 218 0.703226 30.1189
Jan., 1995 18 0.782609 40.973
Feb., 1995 21.9 0.811111 10.6081
Mar., 1995 53 0481818 32.0417
Apr., 1995

May., 1995 15 5 10.1756
Jun., 1995 10.3 0.343333 72.4511
Jul, 1995 52 0472727 509324
Aug., 1995 20.3 0.922727 26.1733
Sep., 1995 15.1 0.503333 41.6881
Oct., 1995 14.6 0.486667 38.9017
Nov., 1995 12.8 0.426667 423316
Dec,, 1995 14.3 0.595833 30,9085
Jan., 1996 51 0.31875 54.0431
Feb., 1996 142 0.788889 28.9909
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Production Report

Group Daly 601 Date April 20, 1998 8:26:18 am
Well Tundra et al Daly COM 02-23-09-28W1 User Ludwig
00/02-23-009-28W1/2
Production Data from July, 1992 to December, 1997 (cont.)
Year Monthly Oil Avg Daily Oil Water Cut
m3 m3/d %

Mar., 1996 49 0.445455 62.2974

Apr., 1996 14.3 0.476667 49.9389

May., 1996 16.2 0.54 31.636

Jun., 1996 13.5 .45 38.3458

Jul, 1996 14.7 0.49 31.2989

Aug., 1996 16.8 0.6 27.5774

Sep., 1996 8 0.266667 74.1851

Oct., 1996 i4.5 0.467742 36.3933

Nov., 1996 9.2 0.317241 61.6563

Dec., 1996 14.4 0.464516 34.2367

Jan., 1997 121 0.390323 459712

Feb., 1997 12.7 0.47037 35.5229

Mar., 1997 9.6 0.32 48.3761

Apr., 1997 13.6 0.453333 252664

May., 1997 13.5 0.45 26.221

Jun., 1997 9.8 0.326667 37.9643

Jul,, 1997 8.4 0.270968 35.8677

Aug., 1997 6.8 0.34 29.8877

Sep., 1997 7.4 0.246667 39.8268

Oct., 1997 8 0.258065 33.8744

Nov., 1997 6.1 0.210345 469456

Dec., 1997 8.1 0.26129 30.7598
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Production Report

Group Daly 601 Date 1 April 20, 1998 §:26:41 am
Well Tundra et al Daly COM RE04-23-09-28W1 User :  Ludwig
00/04-23-009-28W1/3
Hist.Data 11/94-12/97 OnProd : 01/00
Operator Status :  Unknown
Field 1 Zone : 601
Production Data from November, 1994 to December, 1997
Year Monthly Oil Avg Daily Oil Water Cut
m3 m3/d %
Nov., 1994 329 2.53077
Dec., 1994 60.6 1.95484
Jan., 1995 528 1.76
Feb., 1995 387 1.38214
Mar., 1995 42.2 1.36129
Apr., 1995 28.8 0.993103
May., 1995 342 1.10323
Jun,, 1995 24.2 0.864286
Jul,, 1995 25.2 0.84
Aug., 1995 27.1 0.874194
Sep., 1995 24.8 0.826667
Oct., 1995 23.7 0.79
Nov., 1995 28.3 0.943333
Dec., 1995 239 0.919231
Jan., 1996 17.1 0.7125
Feb., 1996 20.6 0.895652
Mar., 1996 25.6 0.914286
Apr., 1996 20.5 0.683333
May., 1996 16.4 0.546667
Jun., 1996 14.6 0.486667
Jul., 1996 153 0.493548
Aug., 1996 15.8 0.544828
Sep., 1996 153 0.51
Oct., 1996 19.5 0.629032
Nov., 1996 18.2 0.627586
Dec., 1996 17.3 0.558064
Jan., 1997 17.9 0.577419
Feb., 1997 13.8 0.627273
Mar., 1997 16.5 0.634615
Apr., 1997 17.2 0.573333
May., 1997 7.3 0.521429
Jun,, 1997 25 1.25
Jul.,, 1997 13.7 0.441935
Aug., 1997 153 0.728571
Sep., 1997 19.1 0.636667
Oct., 1997 153 0.493548
Nov., 1997 11.8 0.406897
Dec., 1997 16.1 0.519355
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Production Report

Group :  Daly 601 Date 1 April 20, 1998 8:54:14 am
Well : Tundra Daly COM 06-23-09-28W1 User :  Ludwig
1 00/06-23-009-28W1/2
Hist.Data : 02/97-12/97 OnProd : 02/09
Operator Status . Unknown
Field o1 Zone : 601

Production Data from February, 1997 to December, 1997

Year Monthly Qil Avg Daily Oil Water Cut

m3 m3/d %
Feb., 1997 24 0.1
Mar., 1997 1.8 0.0580645
Apr., 1997 0.7 0.0318182
May., 1997 1.1 0.06875
Jun., 1997 72.8 2.8 12.6002
Jul., 1997 85.2 2.74839 26,4798
Aug., 1997 65.3 2.25172 35,9702
Sep., 1997 58.2 1.94 31.9998
Oct., 1997 62.2 2.00645 25.1421
Nov., 1997 55.3 1.9069 19.6151
Dec., 1997 55.3 1.78387 12.6334
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20-APR-98 Manitoba Energy and Mines Report PP51520

Page: 1 Well Production Racord
1996
Field 1 Daly Mineral Rights FREEHOLD
Pool 601 Bakken I
Unit 0
Operator 103 Kiwi
UWI 100.14-13-009-28W1.02
Licence 3083
Watar
Days on Qil Water Igjaction
Month Production Produced Produced Dispcsaed
m 3 m 3 m 3
Cumulative Prior .0 .0 .0
Jan .0 .0 .0
Fab .0 .0 .0
Mar .0 .0 .0
Apr .0 .0 .0
May .0 .0 .0
Jun .0 .0 .0
Jul .0 .0 .0
Aug .0 .0 .0
Sep 30.0 5.2 104.5
Oct 23.0 3.0 51.0
Nov 27.0 10.0 60.6
Dac 31.0 7.3 37.7
Ytd 111.0 25.5 253.8
Cum To Date 111.0 25.5 253.8
Status Date UWI Status

25-8SEP-96 cooPp




20-APR-98 Manitoba Energy and Mines

Page: 1 Wall Production Record
1997

Field 1 Daly

Pool 601 Bakken I

Unit 0

Opaerator 103 Kiwi

UWL 100.14-13-009-28W1.02

Licence 3083

Days on Oil Water
Month Production Produced Produced
m 3 n 3

Cunulative Prior 111.0 25.5 253.8
Jan 31.0 10.5 29.6
Feb 28.0 9.0 32.6
Mar 31.0 10.2 28.7
Apr 30.0 9.1 31.86
May 31.0 9.2 30.8
Jun 30.0 8.9 19.6
Jul 20.0 2.6 12.9
Aug 30.0 5.8 68.5
Sep 28.0 11.7 27.5
Oct 30.0 10.0 24.5
Nov 30.0 10.14 19.8
Dac 3.0 11.6 17.9
Ytd 350.0 109.0 344.0
Cum To Date 461.0 134.5 597.8
Status Data UWI Status

25-SEP-96 COQP

Report PPS1520

Mineral Rights FREEHOLD

Water
Injection
Disposed

m 3




20-APR-98 Manitoba Energy and Mines Report PPS1520

Paga: 1 Well Production Record
1996
Field 1 Daly Mineral Rights FREEHOLD
Pool 59B Lodgepole B
Unit 0
Opeaerator 103 Kiwi
UWI 100.14-13-009-28W1.00
Licence 3083
Water
Days on 0il Water Injection
Month Production Produced Produced Disposed
m 3 m 3 m 3

Cumulative Prior 3713.0 2456.3 3755.2

Jan 31.0 10.1 27.9

Fab 29.0 14.5 27.5

Mar 25.0 8.8 2.7

Apr 30.0 13.3 59.3

May 30.0 10.5 22.3

Jun 28.0 12.9 50.9

Jul 18.0 T 67.5

Aug 16.G 1.3 57.5

Sep .0 .0 .0

Oct .0 .0 .0

Nov .0 .0 .0

Dac .0 .0 .0

Ytd 207.0 72.1 315.6

Cum To Date 3920.0 2528.,4 4074.8

Status Date UWI Status

06-JUL-96 ST
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20-APR-98 Manitoba Energy and Mines
Page: 1 Well Production Record

1997

Field 1 Daly

Pool 59B Lodgepecle B
Unit 0

Operator 103 Kiwi

UWI 100.14-13-009-28W1.00
Licenca 3083

Days on 0il Wa

tar

Month Production Produced Produced

Cumulative Prior 3920.0
Jan 0
Fab 0
Mar 0
Apr 0
May 0
Jun .0
Jul .0
Aug 0
Sep 0
Oect 0
Nov 0
Dac 0]
Ytd .0
Cum To Date 3920.0

Status Date UWI Status
06~JUL-96 ST

Report PPS1520

Mineral Rights FREEHCLD

Water
Injection
Disposad

m 3




) Tese M ks een .@7‘
IS, SRR {- 1o T SVERL R SOR ,\-_gs_.-\\ F &-14. o
ovtante el s cev 'B-- +LL 1— @-
A ‘7

of £ CUNNIR ALY o

e e Lot Y G-

BV ?-{ll» (- .q-+ \o- |'+ et a
P -—-—---7 /‘-'——-t--v-"\ v{‘ -_‘-\’UGK__T‘ 26 7/ :
ch— ausl. LR L B T A BL R B -..}

Q‘O |"} .uo-l"—- u” adok Yy wn&f—l_...f., | VPPN
o S 1P ea 2630 o>, 4

S et L

exiqoed ey c"ICS“I -3, QJ:‘ 4 arsuad
'i'Lg = ""' &..'U Ot ,\-J' u-n-‘, .dﬁ"_?:-\".‘ ?'*\'\J—b l€
4- 1. w4 2- M{"——-—i&( S P

e - l+%&~»~.—- - (443 .3
\h"bﬁ o Tsn..n-v-‘ 2&2&7 {l..,'(‘ a‘{:‘ l)Lj-; 3/ e..l

Carvlgiy PR 20.7 /. OUSACAL Ca- 3 H-I. M4—-J\*J ,

Y\ v""‘}_,........uu.cjr& A il *G_« -l G lﬂ—:cw'-'--__

3°lt\) - 43?7 \Aﬁj “ AM-.—_—:--’ —— :--mﬁ.‘_.x_al
N A -y Gta S7 8 R Al

[ ) '\"L-— © \ \ N L Q\ — "I
et . > ot 5_"\“-? _ te— . QM Ve =~
o N F o d }_ e gmet (o A - ,L_{

“".." 3 L8 YIEAL

b, 2L

{ v, e, 482 S qd 3
.L......‘._.M.___‘ u..\“\-—JU. ur M-t-c-v.l...r -‘4-«»- "“"-

——— _—




Tommra ESTrmates Wt Qe feem geid
o RI1T W3

T GonmREs PWABARY  wTW R wee

- lg.nAa}/ e'ac,out:?.? W—m h "\' 2- 4' 6 '+ - “)L ‘\ 'VLIU’J'
Ecvevsmdiat vy of me  Men .m.*\ﬂcb 37 THE
POsSTG Geees 2 ~+ (- |~} b oo

00 P = S257% w3 | |
O Re e Res Wt 2 RE: A #l Qf -:fi’?‘
ANE Rc. fF - 'sleowp 2&-30,.__w.

0OIP FR & 'J- 9659 >

- Q‘j ol &myd fouely c“*ga—- Cpeabios 42,502

T IN ¢ mg&‘oz\'uu— 3995- 4307 L.

'P;L_e-.»? R VYISO 79 | vg{-qglwﬁ Aus X o
4'&2" q“_{’ ] ) (%i? o &- \"'" i "2.. voip |- '4* )

\lz, -99 r Y

AJJuu-ﬂ- -E\-J -—f ec\“f '\’ ‘510,;.5 ._"5 'J“/ bl /




SEPVVIE AT S B R 4l Ve e
odlewss TS % comtmenn M P.IVv.
u-'-'“._ &wdo?\-—-—q A wheel e \hg’) '+

dore —F G e st

"-"c.v..:'\'t_:..-.-...-s JcL.g_. \.l.u.\.._ :-Ju!_C-.'...'T.__,_kJ R | "kkL
g'u_&L S A ALy Lo sgpepAS -

&A-'\..I;-i-" ‘('\'- E‘—-—-S-—t =S PR T “‘a C.Ll\ \i’
to- 14 Ly, 2e23

' o+
= wphele u"\P ?“)"J“'\ 6! “-23 4 ¢, 21
(ﬁzun&t{:ﬂ(uw \Q \\q ("\ME‘B. '\..-cla...&:; -
waw ¥

!




RGE
2809 ]
[ ]
R +
A . *
] ad
. A
O e N
CReTMER
ta ,A/ uT me
+ | 4y ¢
f( o~y
F'y
RS I
\ +
+ + ¢+
'?a;,?lu‘)‘h
T MIILTe RS
+ e+
LN} X -
4 .
a Davs *
T Pecn
j’lo'hiu:t‘nl"a . )
+ 4




RGE
28L0PM.

131 b

A
B N St N
+a
+ +‘ +
w3
+ 1+

WO

a DA
X Poot-

“Pacsucers .,

+

S— -




aw ‘uwioui3 '

& BNUBAY JIYYoId  65S2-Sv8 “Ud
& 4% 5 o oy morR
anuag Juawubisuod o wosy Wb anbiun vy (£
S9u0 Mau awos aaey sp—sadald [e1sf1g (9
ffisngosed e o) wow, feuonpes e woir—speyd Buuamoy (S
Mmojjak 10 yud ‘par—sasoy (y

0}a ‘sasuy ‘sdin} jo sjanbnoq samoy Bunds (g

| owawbnp, (2 MM.)W
Ay sazebiselg Buumea; syuswabuele oy (L 4

Aog spyon B

104 1 buiddoyg ‘4

ANE S T N LK o o »..n

JaumQ ‘piojaliym uoQg w_
BQONUBK ‘WO -
joang yunod gL 'oN

L00Z-Sv8v02C

:swnfue ‘uewuiodde Joj) suoyd

wrd pg:p 0y 'wre 0 — Aepinjeg o0} Aepuop uado
BL3ISY PUNDY-Jeas — 80usuadx] SIBSA OF JAAQ
paJinbeu §| ‘esinieg Aeq swesg

.S9 ‘VSIN ‘suoneanddy dd9 ‘SYO ‘weawsiddng
SUeZIND) JoIUaS 10} Sieeds « sejey ajqeuoseay

sSauUISNg ||BWS « [BNPIAIPUL « LB
330INAH3S SSANISNG ST1IN NOd %.
xXe|] swoauj

[Fose:spepoe T~

ilejoeds si Aep L1098 aIoym

_sﬂ J0J0K T0qMT

‘aBieys ou ‘¢ Jopun
00'v$ ‘sieeA 2| - G uaipjiyd 1G2'2$ 'SHNPY
"SUaSSOP pue spefes Jo Aisuea apim e snid ‘sBuluwiuy
sy (e pue AaelD ‘saojejod ‘sjeqiealu INOsS R 199MS
‘UexIIYD jseOl Ajse] ‘jeaq seol JO nuaw jB1oeds e Aoluj

‘wdg o}y ‘01 Aew Aepuns

1zo J0L0N SHORNT].

HOUIES judWiiilidlug | ON S EQUHIUPK

"UONEPUNOL BB.Y PUB WOYY|J 8y} 0} uoreuop
e 0} papIoap qniD H-f uioyy(3 ay) ‘sazud pajeu

0 oOUM atdoad a1 10 SaL1BI A1 515 B et sm mess | e

ONO WOY gw ‘uioyyi3
G¢ xog
UOHDPUNOY DAY PUD LIOYY|]
' 10} saLjua |Iow
‘8661 ‘Gl APW S9SO|d §saju0)
"SaLUD HIGNS O} pajiAul s8bD ||y
21qnd |pieusb ayj o} uado jsapuo)
*2}0 ‘sppayJola| uo pasn aq
i\ 060} |nyss820NnS BY] "APUNLILLIOD 1Y} Ul
1s@Aul o} Ajunpioddo up ajdoad Buipiroid
AjIDYD pawoy Apmau 0 S1 uoyppunoy ayj
oziid 00"0O%S

jsoguo) oboy

ueBpune] Desy pun uwiowys

,_ﬁ_

‘9081
_E<B§Eﬂ£§§i§
1SSy {(vOD)
0OZ MO BIN ‘USPAA,
19ep waang Ouny 222
2259-5v6 vo2) --
24€ DEY AN 'Deduupy
eNuGAY 30U SEEL ‘0P OINS
. yourg
ABiauz pUR WNSIOSY S JO SEON0
By JB pemata 9q Amwu vogsondde sty
0509-¥E8 iv02)
~ $X0 96 9 'Badwunm,

‘uoIRoNide oy swgudde
Anw Jop0ang M ‘9661 ‘22 Aey wioeg
ZJE O eqonuey ‘Bediuig ‘dnuany
80H(] SBE 1 ‘09€ NS 1 youssg Aleus
PuUB Wnafonad 'seuyy pue Aleus o -
waiwpedeg oy Aq Bunusm ul peneoas
S1 UOTUSAIRIUL JO UOISHIC PHeA OU
C uonoelu seem of ' indw)
82-6-¥L-11 'AOid AlRQ RJpUnY puv
{MdM) 92-6-71-234 'Adud Aeg wpuny,
‘gpjem 8ul Leauod o] pesodasd 1 )

[N

"MOIBG LMOYS PUB | "ON Juf)
JOWD S O PALEI [00d 1 UMPRY
Areq 241 J0 woiod JBUL U) LONBULOY
UBPIEE 91 W POOIIATEM § NPUCD
Gl oY 80 PUR KO Sy Jepun uogmoyd
~de apew SU Pr SEY PUS KO kRN

a3 10 Awa
10V SO GNV 110 3HL H3ANN
THAION

T OT TITIY T tat M AYM £ AOTAT {1 T

. )

5 soupy pue ABseu3

St UONITINISUOY "VH W YL
“USPIIA UT Yarayn paraf)
s,[ned 1S I8 ¥ LeW P[3Y sem Sm
-393u Areljoany [euordal gy,
UIPITA U IUUlp
uonenaidde JIVsS 33 popua’
-Je pey aBejudH uoy pue ydasof
BUOCYT 'sauof PUNW 67 [udy
PI9Yy sem funasw [enuu® TIVS
AP 3ER pautodar souof UMy
yuasard asoyy Aq parrodaz azam
SINOY I3AUNCA (0T JOTRIN ¥




MAR-12-1998 15:32 TUNDRA OIL AND GRS LTD. 204 934 5820

P. 081083
IS

DATE: AJmecsd/ 12, /SIS PAGE 1 OF S
(Including cover page)

i Toss EoX FAXC )

FROM: CaoReE CEYZE WS ~; / FAX (204) 934-5820

frpmise o o’ 2 ams”
bnS L

m e —
.PLEASE NOTE: If you do not receive all pages, please contact Paulette at (204) 934-5850.

03/12/98 THU 15:28 ({TX/RX NO 7083]




MPR-12-1998 15132 TUNDRA BIL AND GAS LTD. 204 934 5620  P.002/003
B I 1IJgumnL iINUL 2
R28W1
7 . p
ND 4
[ )
'
L ]
7.0
\/\\ L
[ ]
(_J [ ]
»
[ ]
1
/| i \ |
/ Al :
/
/

»

0.0 *
1P <> Pocl Axis

. ;4- e
m “
I\
10 g E 12
TUNDRA OiL AND GAS LTD.
PIFE UNIT OQUTLINE Bakken | Pool

INITIAL WATEKFLOOL AKEAS

03/12/B8 THU 15:28

o ————
M.B. DUPONT

PHI-H at 2.0 Intervals
[ e o

(1 km)

Date:6/16/97 | 33000

[TX/RX NO 7083]




F.Ba3-0e3

28B4 934 5828

TUNDRA OIL AND GAS LTD.

1t Y ,.J. .w.nwa NJI. ‘vaMmop xﬁ&fg 3:5 y

]
8
‘ U [\
Py prpy PP ¥ ’
[w]
00000°00t | 00000001 ILLLIVEL o'Lec’L 0L =
01ZL0°0 | 01ZL00 100 L 06 001 - 5| v1-8/¥1-L0S]
0LZL00 | OLZLOO 100 1 06 % 001 - vi-v ! ¥1-€ Q51
SEVLEZL | SEFLEZL 06'L 8°0LL 06 0oL 87-6-£2-9 €79/ €76 081|579
6S8L0'E | 6S8/0°C [v°0 LTy 06 001 9Z-6-EZ-b €z /221 051 |wst ¥
G68LS'L | G6B8LS'L ¥Z'0 612 06 001 8Z-6-€T-C €Z-E/ €22 QST | ct-Lht
¥ELEL'LL | PBLELLY L ¥'p5L 06 00l gZ6vL¥L | ¥i-GL/¥l-¥] ASI
95ZAaCE | 9829CE 250 g9y 06 0oL BZ-6vL€l yi-e1L 051 |protu
YOLEVE | PBLEVS oyl 6°0EL 06 001 976 V111 | ¥ITL/¥i-11 aSY |pl ey
£0080°L £0090'L 60°L 7'86 06 001 82-6-¥L-0L yL-0L / ¥1-6 51 T.is
LS0ES'6 | LSOES'6 X £ZEL 06 ool BZ6¥.-9 Y9/ L6081 | hvash
¥¥Z80°SL | ¥HTEO'S) 7E'T 5'90¢ 06 001 9z-6¥1Z PLZ/9L-1 051 |l L2
9czZEL'EL | 9STBLEL EL'T £ 161 06 001 8Z-6-2L-T1 Z1Zi/ 116081 oo}
6EBLG'El | 6EBLA'EL 80T 5L81 06 001 8Z-6-1191 | 1191/ L1-G1 ST | - 946
(%) (%) {Awp/gw) (Ew) (%)
sAeqQ
101084 10%iL| OS1 19d | Aeq Buneiedp jed | uononpoxd | Sunesedg | HOM Ul TTM
mipuny |Jooeg 1eii| eyey |0 eBsieay 0L 0L wpuny oM valY

S¥MOLOVd LOVHLI (Q3S0d40ud

|

1"ON 1INN H3WOHD

8'ON TMV.L

MAR-12-1998 15:32

SIX"IV4LIVHL

[TX/RX NO 7083]

03/12/88 THU 15:28




CBeres B g ek

a‘m»smh- T L\‘—‘t &L___ N ,__,_-u. T

e ks
e Sx(c-——L u,p_,_._ LS Ad%
e ASD 247

"‘"L “=cu“. m+

-aNab . et NS QL& LSAf e
ot Q&Méfw %\ | _;" At mﬁg#m L

e .mqq%\ o _Qn;ii';é %Qc\\.&l7 IS AU U S B
_ %O O UM;* , 'L/\Du. L e TRAw- "'\&,-J—_:T_
(W/oxaghee o WS- whidl Cpam ol 4%:5,.) o

Ixclsudle. .

¢ Own pasgebin dhidode godediped %0 ae
_‘f"\'—"-—t‘{'h ‘Eﬂo-_-. ‘H-L e *'\‘
s_l-'\"‘“';_ o
C; SL‘ﬁc"M"‘“( /{'u cae WJ}Q:_u_ \;& w«..\-—e/‘ .
-\C\.u. 1;9 o oF "f\& uu--\\_'_., O‘H-JA ‘ Cs**»ph——-*(—m o
g b= J feeow— e O Lldf




B S 00 S e Ve S ORI

L..MH

ey @.J%\__ dhiediie | gemnd 25k

"‘“ﬂﬁ\‘q oo = Swrd _vﬂc S 1Y f(“‘ ol *m)

%A-—-—L» 7 -u/Ln/ . S«'L‘gcﬂf" ’H/- B \——9{4\4—.-.,-. o
. ‘-"P i 3 |"“ -\'L T 1‘ ad  o. V.
b e (Temimn g 5
‘*"“'\‘1 4o e s eeen i)
. W'ﬂ l" “\‘Lh-—k RIS PR, P2y '--’*-5‘\




P 2 ® [ ] Y
! o S " i it
. . . o e * . . .
+ ™ ° "y : [ ] L ] [ ] & ® L]
§
+ . e | i o
RGE
+ + 28PN .
.
+ o+
. > s
uT“T _7\“"%"0.}3 7
2 € ' ‘ ©
?20 Wiy { l
JPR | A 4
\\ | i i | :
+ ' |
4 +‘ A +
P75 AN f i ik
——— + +A T § ‘ ! A .
—~—j . _3]?
T e—— —_ . {
+ & [ A7 T
N1 NP -{j _i H‘_ -
. +
15 4 N-:- NP +A ‘
i
. ® + 4
s be NP 5‘/

. + L A
. <+ + + +
+ ® <+ +
\-/ [1 Y] oL !
+ .
A%Au.ml +
T Peec
}io&a-uck'?-\, . g

R R f_




i

Wi

A DA
T Pocn

\-Pﬁ.o\w\c R,

+

ﬁg‘




RGE

28PN

il

4 DA

T Povim

\*?D.o‘a.uct:?.s ,




SIIARCH /3/??

APR/~ /025 T oA LS00 %

THEY towne KE /&WEZJ/AG o mﬂys/i?

~< ”/4(0.0 @ T AE
K uneTEX SEtizon

Foe £ YeAel. /F RF7EE 747 é/c2003F
THIS s N7 o wujr,-f THEY HE NoT ORILED FAY 70l E
Coof LIEats THERD TDHEY (o0t oMLY SE ARKLE 7D, ALAIELD
THE  FRoOueTIE SPACING UNTS 13,74 OEEPEX AIEHTS
SEVERED ON THE Cool (o6&l

L 88r-877 TUNoER 5‘0}6

O EST D 5O 2%

THs KemsE 5 puE  RA i3, /987 [Sroven Aeawr SE e /8 /PF:J‘)

ORrG n)AC THIS LEASE tORS IIROE

Ak 18, IFEPE Ao U AIG
ﬁﬂ/é/c. /3, APFz

an pete 18, /958 AN exTENIen) Fol s Yene

LWAS MROE, AR NG APEi 45, 00K  oN gpeic 3 885 &

For7ms® J YEAR EX7EAGCON gdas »aoE, m,q?b,en;fes AL SR S ERS,
- . s *

i SEPPE R PENEW (yAs (SSUED PR SRonIeTPSE ﬂuxﬁzﬂ
Sc2770R0 " aTie NG onl AR [P /989 TAAS ORFE IS

/0 CoRCETT THE  rorvkNG OATE Smovio Fero [LPE/C /3, /P98 .

/I-; 771//} SFAYE Ac A Ao — onasT WA/ o) /)7472»:."/@ LG FE O
PPRC 12 /999L7) THEY Lojec owiy KFE #SLE TV LFerlEt

TAHE ’/4?0-0«:!6772/5 SPec MG i 7 LI TH  OEERERE M EHATL SEVEXEED.,

LG22~ oL Tooea  soo 3/0 .

THis LansE ys 00E Novem&SX 3,./59P, L MO prELS €8
DR elEX0 [[REN0ELR T4y  ANodconscw 3, »PPF, TR RKeRL&E

(o st LEkRE pil MNodemngend 3, /294,

L PH/— /206 Tonoeas so0%0  £Y2 1/~9-22 SwlyeN¥ sa-9-28

THIS ASns& 18 Oo& maY ¥, 1997 ,
THEY (vice BE RELE 7D WO Dirs Fok & Yenes ! LejpocirdE
OunerdX D770 CAS OF JpoAY RE/A-s2—-F-RF s aooﬂ.) Py
THIS were smvys Coolf o€ 7okE

Ok oD

SR o OOTIVE toElsS AEE




. * . °
. . . . . .
L ] [ ] :' [ . »
. Lol
RGE
+ 28W0PM .
[
Caneda Pmmamd Tust (S0 /) .
Tundra {907 ) ( ) 3. YAKoBovien l'bd
BT Gouud 257 @
M-J. Seninw 257 %‘:
+ 3 H. JAcRues 257
* a- _:
nad 1
*
+ +A A A
T R LBZi- g1 4
e — _ ot py i
_:““3-&!_1,1-4\;.501 w’mﬁ
+ + +
CAN. TeuoT tal Ceoox
mz?“y_ TemyT (Veodas ) 93
L] ® 025.;" + +‘ -¢.
r5 {u AN XRuST »
50/, .
: + e
/T\;\‘\‘N
CRowN
* + f'hma'u- )
CRo W
] { Tundnnf
i +
[T .
7 " N
4 Daws .
T Pec i
TProwac R,
.¢' 44;




Manitoba 3

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

PH: (204) 945-6577
PH: (204) 945-3760
FAX: (204) 945-0586

April 29, 1998

Mr. George Czyzewski, P.Eng,
General Manager

Tundra Oil and Gas Ltd.

1111 Lombard Place
Winnipeg, MB R3B 0X4

Dear Mr. Czyzewski:
Re: Cromer Unit No. 1 - Waterflood Application

The Branch has received your letter dated April 29, 1998 and has the followiﬁg
comments.

1) 8-14-9-28 Recoverable Reserves Estimate

Tundra has estimated ultimate oil recovery of 3975 m? for a well at 8-14-9-28. The
Branch believes a well at 8-14 has the potential to recover up to 5361 m® under
waterflood.

Assuming the 2-14, 6-14 & 10-14 wells drain a larger area that includes 1-14, 2-14, 6-14,
7-14, 9-14 & 10-14, the average primary recovery is 26,7%. Tundra has estimated OOIP
at 8-14 of 9659 m’. In addition, the 8-14 well will competitively drains portions of Lsd’s
4-12, 5-12 & 12-12-9-28, which based on Tundra’s mapping, contain estimated QOIP of
6784 m’, Based on a primary recovery factor of 24.3% (pool average) to 26.7%, the 8-14
well could been assigned primary recoverable reserves of 3995 to 4397 m®. A well at 8-
14 would complete the northern portion of the 2-14 injection pattern and should recover
oil swept by the waterflood from Lsd’s 1-14 & 7-14. Assuming an incremental
waterflood recovery of 5% QOIP, the 8-14 well could be assigned probable incremental
waterflood recoverable reserves of 482 to 964 m’. In addition, possible recoverable
reserves could be assigned to the Lodgepole, productive in both the 6-14 & 10-14 wells.

2. Unit Waterflood Expansion
The Branch supports Tundra proposed waterflood expansion plans. As the proposed

future injectors are located near the unit boundary, application to convert the wells would
require public notice.




3. Production Data

The Branch apologizes for the error in calculating the last 90-days production for the
wells. The production numbers submitted by Tundra in the application are correct.

4. Commencement of Unit Operations

Provided Tundra is able to obtain the consent of all unit royalty owners, an effective date
of July 1, 1998 for Cromer Unit No. 1 is acceptable to the Branch,

5. Unit Agreement

Please submit a draft copy of the Cromer Unit No.1 Unit Agreement to the Branch for
review. Of particular interest to the Branch is the wording of the section related to
establishment of initial and final tract factors,

6. Unit Tract 7-14/8-14

The Branch is prepared to include the undeveloped 7-14/8-14 tract in the unit. However
if the 7-14/8-14 tract is allocated unit production, in accordance with the terms of the
Crown Oil and Gas Lease, Tundra can continue the lease indefinitely without developing
it, which the Branch does not view as in the best interests of the Crown. Tundra’s current
position is that it is uneconomic to drill at 8-14. The Branch in turns believes a well
should eventually be drilled at 8-14 to recover oil mobilized by the waterflood, which
clearly cannot be recovered by the existing wells. By allocating production to the 7-14/8-
14 unit tract before a well is drilled, the Branch no longer has the ability to protect its
interests. For example should a well be drilled adjacent to the unit on freehold land at 4-
12 or 5-12, because the 7-14/8-14 tract is deemed productive, the Branch could not call
an offset to protect against drainage. Though clearly not intended by Tundra, including
the 7-14/8-14 tract in the unit with a nominal tract factor, does nothing more than protect
Tundra’s land position in the pool.

The Branch’s proposal to include the 7-14/8-14 tract in the unit with an initial tract factor
of zero is viewed as a win-win situation. The method of determining the final tract
factors can be agreed upon and included in the unit agreement, so in the event a well is
drilled at 7-14 or 8-14, the unit does not have to be formally enlarged. Tundra in turn has
until May 5, 2003, or longer if a lease extension is granted, to make a decision on drilling
a well at 7-14 or 8-14.

The Branch agrees with Tundra’s proposal for determination of the final tract factors.
The Branch proposes that the first six (6) months of production from a well at 7-14 or 8-
14, be deemed to have been produced from the 7-14/8-14 unit tract only and as such will
not be allocated to the other tracts in the unit. It is proposed that final tract factors take




effect on the first day of the seventh (7th) calendar month after the on-production date of
a well at 7-14 or 8-14.

Please call me at 945-6574 after you receive this letter and we can discuss and finalize
these matters.

Yours truly,

>

John N. Fox, P.Eng.
Chief Petroleum Engineer
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1111 One Lombard Place, Winnipeg, Manitcba R3B 0X4  TEL: (204) 934-5850  FAX: (204) 934-5820

~ APR 16 1998
Manitoba Energy and Mines PETROLEUM & ENERGY BRANCH
Petroleum Branch

380 - 1395 Ellice Avenue
Winnipeg, MB R3G 0G3

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

Re: Cromer Unit No. 1
Pressure Maintenance Application

Please find attached two (2) copies of the referenced application to unitize the Bakken “{"
Pool at Cromer. Tundra would like to install waterflood operations in the proposed Cromer
Unit No. 1 during the 2nd quarter of 1998, and any assistance that your office requires in
processing the subject application, will be provided by Tundra.

Should you have any questions, | can be reached at 934-5853 for further discussion.
Sincerely,
TUNDRA OIL AND GAS LTD.

A

George Czyzewski, P. Eng.
General Manager

GC/ps

Enclosure

FIELD OFFICE: 265 Third Avenue (P.O. Box 1960), Virden, Manitoba ROM 2C0 TEL: (204) 748-3095 FAX: (204) 748-1007
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TUNDRA OIL AND GAS LTD.

R CROMER UNIT NO. 1
PRESSURE MAINTENANCE
APPLICATION

MARCH, 1998
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1111 One Lombard Place, Winnipeg, Manitoba R3B 0X4  TEL: (204) 934-5850  FAX: (204) 934-5820
March 23, 1998

Manitoba Energy and Mines
Petroleum Branch

1395 Ellice Avenue, Suite 360
Winnipeg, Manitocba

R3G 0G3
Attention: Mr. J. Fox, P.Eng.

Chief Petroleum Engineer
Dear John,

RE: Cromer Field
Pressure Maintenance Application

Introduction

The Cromer Field is located in South Daly in Township 9,
Range 28 WPM (refer to Attachment No.7). 0il production is
obtained from 11 producing wells. The productive formations
in the Cromer Field include both the Bakken and Lodgepole
pools. Total oil production from the Bakken "I" Pool in this
area at 97.12.31 was 15.8 m3/day at a watercut of 15%. The
historical Bakken reservoir development strategy at Cromer
included both 40 acre and 80 acre tracts. More recently, 80
acre tracts are considered the only economic option to
develop the Bakken reservoir in this area. The purpose of
this pressure maintenance application is to install
waterflood operations to maximize oil recovery from the
Bakken formation.

Conclusions

1. The Bakken "I" Pool is considered to be an acceptable
reservoir for pressure maintenance operations when compared
to other Bakken waterfloods in the Province of Manitoba.

o  Based on engineering studies and actual field
performance, the ultimate primary and secondary rIecovery
from the Bakken "I" Pool is estimated to be about 30% of the
oil-in-place.

3. The wateflood program will be staged in the proposed
Cromer Unit No.l. Initially, well 11-14-5-28 will Dbe
converted to water injection service. Pending acceptable
waterflood response in the area around injector 11-14, well
2-14-9-28 will then be converted to injection service.
Figure No.4 outlines the initial waterflood areas in the
Cromer Unit No.l.

FIELD OFFICE: 295 Third Avenue (P.O. Box 1960), Virden, Manitoba ROM 2C0 TEL: (204) 748-3095 FAX: (204) 748-1007
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Discussion

The supporting documentation for the pressure maintenance
application is summarized as follows:

UNIT RAME

Tundra proposes that that the official Unit name of the
new pressure maintenance scheme in the Cromer area shall be
Cromer Unit No.l.

OPERATORSHIP

Tundra Oil and Gas Ltd. will be the operator of record of
the proposed Cromer Unit No.l.

UKIT WELLJ

The wells to be included in the Unit are outlined in Table
No.2.

UNIT LANDS
The Unit will consists of both 40 acre and 80 acre tracts.
The 80 acre tracts will be 1lying down (east - west

orientation). Specifically, the lands to be included in the
Unit are outlined as follows (refer to Figure No.3):

80 Acre Tracts 40 Acre Tracts
LSD's 9-11 / 12-12-9-28 ¥ LSD 6-14-9-28 VY
LSD's 15-11 / 16-11-9-28 7 LSD 13-14-9-28

LSD's 1-14 / 2-14-9-28 "

LSD's 7-14 / 8-14-9-28 7

LSD's 9-14 / 10-14-9-28 7
LSD's 11-14 / 12-14-9-28 ~
LSD's 14-14 / 15-14-9-28 7
LSD's 1-23 / 2-23-9-28 "7
LSD's 3-23 / 4-23-9-28"7

LSD's 5-23 / 6-23-9-28 7
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Attachment No.l outlines the surface and mineral owners in
the proposed Unit area.

ONITIZED ZONE

The unitized zone in the proposed Cromer Unit No.l will be
the Bakken nyv Pool. Attachment No.2 —outlines a
representative log cross-section of a Bakken "I" Pool well.

TRACT FACTORS

As previously discussed, the Cromer Unit No.l will consist
of both 40 acre and 80 acre tracts. The tract £factors
proposed for the Unit lands are outlined in Table No.8.
Tundra has used the same formula to determine the tract
factors at Cromer Unit No.l that was used at Kola Unit No.1l
and Kola Unit No.2. Specifically, production during the last
90 operating days (referenced to December 31, 1997, refer to
Table No.7) was uged to determine the tract factors at the
proposed Cromer Unit No.l. Since the 80 acre tract at 7-
14/8-14-9-28 is undrilled at this time, a nominal tract
factor was assigned to indicate that this area of the Unit
has hydrocarbon development potential. If this undrilled 80
acre tract is developed in the future, the Unit tract
factors would have to be redetermined to recognize the oil
production from this area of the Unit. Production from the
last 90 operating days from all the wells would be used in
the redetermination of tract factors, as was done with the
initial tract factor assignment.

WORKING INTEREST OWNERS

Tundra will be the only working interest owner in the
proposed Cromer Unit No.l1. As a result, Tundra 0il and Gas
Ltd. will have a 100% working interest in the Unit.

TECENICAL STUDIRS

The waterflood performance predictions for the Bakken "I"
Pool in the proposed Cromer Unit No.l are based on several
geological and engineering studies.

Geological work included a review of the available open-
hole logs and core data to establish reservoir continuity
and to develop an effective oil pore volume map. Figure No.3
outlines the pore volume map for the Unit area.
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Engineering reviews included reserve estimation,
historical production assessment, and ultimate oil recovery
predictions. A relative permeability study (refer to
Attachment No.6) was also completed to increase the
reliability of the reserves and to assess waterflood
performance. Waterflood performance at Cromer Unit No.l will
be piston displacement as historically observed in other
Bakken waterfloods in the Province of Manitoba. Piston
waterflood displacement is characterized by low watercuts
until water breakthrough. Once water breakthrough occurs,
the majority of the oil will have been recovered with the
current well orientation. Watercuts will increase rapidly
after water breakthrough. The piston displacement process in
the Bakken reservoir has been assessed as providing
effective oil sweep and recovery.

HISTORICAL PRODUCTION

Figure No.l outlines the Bakken production history of the
proposed Cromer Unit No.l1. The oil production profile peaked
in 1994 and has been relatively flat since then due to
development drilling, well re-entries, and workovers.
Current oil production is about 16 m3/day (at 97.12.31).
Cumulative o0il production to 97.12.31 was 21,389 m3.
Ultimate primary oil recovery is estimated at 42,367 m3
(refer to Figure No.2). This represents an ultimate primary
0il recovery of 24.3% of oil-in-place based on log derived
volumetrics. Table No.4 outlines the primary production
forecast for the Unit. Table No.5 outlines the individual
well production and recovery profiles. Attachment No.3
outlines the forecasts of the individual well ultimate
recovery profiles.

RESERVES

The Bakken volumetric oil-in-place estimates for the
proposed Unit are outlined in Table No.3. Total oil-in-place
in the Unit is estimated at 174,273 m3. Table No.1ll outlines
a summary of the Unit reserves and recovery profiles
estimated for primary and waterflood operations.
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NATERFLOOD RECOVERY

Bagsed on actual performance at similar Bakken waterflood
operations in the Province of Manitoba, incremental
waterflood oil recovery of 5% of the oil-in-place is
estimated in the Unit. Figure No.4 outlines the areas of the
Unit initially selected for waterflood operations. Figure
No.5 and Table No.6. outline the Unit o0il production
forecast with initial waterflood operations as outlined in
Figure No.5. Incremental oil recovery of 3,620 m3 is
estimated from the initial area selected for waterflood
operations, with the existing well complement. This estimate
wag derived by first estimating the oil-in-place in the
initial waterflood area in the Unit (refer to Table No.9).
The oil-in-place, current, and ultimate recovery factors
were than adjusted according to the areas that would be
impacted by waterflood operations with the initial injection
wells (refer to Table No.10). Specifically, this included
injectors 2-14 and 11-14-9-28 as outlined in Figure No.4.
Based on the ultimate primary recovery estimated in Table
No.10, further incremental oil recovery of 5% of oil-in-
place is estimated with waterflood operations. Since there
is an wundrilled 80 acre tract at 7-14 / B8-14-9-28,
development drilling at 8-14-9-28 would further increase oil
recovery in the initial area of waterflood operations.
Extending the pressure maintenance program to other areas of
the Unit, by adding more injectors, could potentially
provide further incremental oil recovery of 6,300 m3.
Further expansion will be contingent on initial waterflood
performance in the Unit, and the prevailing commodity price.

MATERFLOOD PATTERN

The waterflood pattern outlined in Pigure No.4 is
irregular and best approximates a line drive. Drilling
further development wells beyond 8-14-9-28 is not economic.
As a result, a traditional inverted 5-spot waterflood
pattern is not economically feasible in the proposed Cromer
Unit No.l. Initially, well 11-14-9-28 will be converted to
injection service. Pending good waterflood response in the
ofsetting oil producers, the next well proposed for water
injection service will be 2-14-9-28.
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CONVERSION PROGRAM

The workover program to convert 11-14-9-28 to injection
service is outlined in Attachment No.4. Similarly, the
Manitoba EMR application form to reclassify the 11-14-9-28
well to injection service is outlined in Attachment No.5.

EACILITIRS

The Cromer Unit No.l will utilize battery facilities that
are located at 11-10-9-28 WPM. The water injection pump will
be located at injector 11-14-9-28 WPM. Make-up injection
water will be procured that ig compatible with produced
Bakken water (produced water from 13-10-9-28). Figure No.6
outlines the 1location of the facilities, and existing
flowlines in the proposed Unit.

Tundra is in the process of notifying all mineral rights
and surface rights owners of the unitization of the Bakken
zone at Cromer Unit No.l1l, and subsequent commencement of
waterflood operations.

Respectfully Submitted,

TUMDRA OIXL AND GAS LTD.

iR

George Czyzewski, P.Eng.
General Manager
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TABLE NO.1
BAKKEN ‘I’ POOL FLUID PARAMETERS

BAKKEN ‘I" POOL

Reservoir Temperature 31 deg: C

Bubble Point Pressure 2,101 kPag

Oil API 41 deg. API
Boi 1.063 Rm3/m3
Solution GOR 27 m3/m3

Oil Compressibility @ Pi  1.15 E-6 (1/kPa)
Water Compressibility 4.5 E-7 (1/kPa)
Rock Compressibility 5.8 e-7 (1/kPa)

Water Salinity 90,000 ppm




TABLE NO.2
CROMER UNIT NO.1

TOTAL UNIT WELLS

16-11-9-28 W1M

12-12-9-28 W1M

2-14-9-28 W1M

6-14-9-28 W1M

10-14-9-28 W1M

11-14-9-28 W1M

13-14-9-28 W1M

14-14-9-28W1M

2-23-9-29 W1M

4-23-9-28 W1M

6-23-9-28 W1M
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LIST OF ATTACHMENTS

ATTACHMENT NO.1: SURFACE AND MINERAL OWNWERS

ATTACHMENT NO.2: BAKKEN "I" POOL LOG CROSS-SECTION

ATTACHMENT NO.3: INDIVIDUAL WELL RECOVERY PREDICTIONS

ATTACHMENT NO.4: COMPLETION PROGRAM FOR INJECTOR 11-14-9-28 WPM

ATTACHMENT NO.5: APPLICATION TO CONVERT 11-14-9-28 TO WATER INJECTION SERVICE

ATTACHMENT NO.6: SPECIAL CORE STUDY BAKKEN "I" POOL

ATTACHMENT NO.7: LOCATION MAP OF CROMER UNIT NO.1




B ATTACHMENT NO.1

.....

SURFACE AND MINERAL OWNERS

-----




BENT

DEPT

GODO

GREG

IPLI

JASO

JOBN

JOPJ

JOPS

MCLA

MOTR

PERM

RPIP

Rosa Elizabeth Bentley SEMO
Box 362
Kimberley, BC V1A 2Y9

Department of Energy & Mines YAIR

Doris Marie Gould
21189 Agincourt Crescent
Burlington, ON L7P 1P3

lan Joseph Greggor
58 Wuskwatin Bay
Thompson, MB

Interprovincial Pipe Line inc.
P.0. Box 398
Edmonton, AB Tb5J 2J9

Sonia Helen Jacques
P.O. Boix 1375
Virden, MB ROM 2C0

Nettie Jobko
207, 2344 Atkins Avenue
Port Coquitlam, BC V3C 1Y8

James Terrance Jopko
P.0O. Box 220
Bezanson, AB TOH 0GO

Stephen Jopko
General Delivery
Virden, MB ROM 2CO

Audrey Eugenie MclLeod
60 Riverheights Drive
Brandon, MB R7B 2Z9

Montreal Trust
P.0. Box 369
Winnipeg, MB R3C 21

Montreal Trust Company
600, 530 Eighth Avenue SW
Calgary, AB T2P 358

Rural Municipality of Pipestone
P.0O. Box 99
Reston, MB ROM 1X0

Morris John Senkiw
General Delivery
Virden, MB ROM 2CO

Irene Anne Yakobovich
3406 Clover Place
Regina, SK S4V 1J1




PERM 75% | TOGL 50% | RPIP 100% | DEPT 100%
BENT 26% | PERM 50% |

|

4

]

]

]

|

1
——————————————— I_—_-—.—.—_—_—_—n——..-....._————————————
DEPT 100% PERM 100%

MOTR 25% GREG 75%
PERM 75% PERM 25%
IPLI Ptn.

"MOTR  : 26% JOBK  26%
PERM 75% JOPJ 25%
JOPS 25%
MCLA 25%
DEPT 100% | DEPT 100% 100%

————————————————— oErT 00w 1ot 005 TooeT 100%




ATTACHMENT NO.2

BAKKEN "I" POOL LOG CROSS-SECTION
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ATTACHMENT NO.3

INDIVIDUAL WELL RECOVERY PREDICTIONS
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ATTACHMENT NO.4

COMPLETION PROGRAM FOR INJECTOR 11-14-9-28 WPM




TUNDRA CONVERSION PROGRAM
OIL AND GAS LTD.
TUNDRA DALY PROV 11-14-9-28 W1

KB-GL4.17T M

219.1 csg @ 124.0 m

139.7 cog @ §65.0 m
PBTD 860.0 m

PERFS 839.0 - 843.0 Bakken
tubing landed at 846.95 m
pump LTV 1186 20-i50-RWAC-10-3
rods 91-19mm plain, 16-19mm scrapered

1. Notify the local Department of Energy and Mines office at 748-1557 to inform them of the conversion.

2. Move in service rig complete with pump and tank and rig up. Review program with all rig crew members
and ensure ail applicable OH&S and E&M regulations are followed. Install and test rig anchors.

3. Pressure test tubing with produced water to 7000 kPa.
4. Pull out of hole and lay down pump and rods. (hot water if necessary to clean tubing and rods)
5. Instalt and pressure test BOP'S.

6. Tag plug back to check for fill and circulate clean if necessary. (conduct a feedrate with clean
salt water, acidize with 1.0 m3 15% HCL if necessary)

7. Puli out of hole and lay down tubing. (Mark and discard tail joint)
8. Tally, visually inspect and run in the hole with the following:
1-39.7 mm coated AD-1 tension packer
1-coated ball seat nipple
~ 833 m - 60.3 mm internally coated TK-99 tubing
1- teflon impregnated cross-over
1- 14 MPa stainless ball valve
9. Land packer at approximately 835.0 mKB.

10. Reverse circulate the annulus over to fresh water containing .5 % packer/wellbore inhibitor.
(50 1 CRW0132 in 10.0 m3 fresh water)

11. Set packer in 5000 daN tension. Change out dognut for slips.
12. Pressure test annulus to 3500 kPa. Top off with diesel to prevent freezing.
13. Rig out and release service rig.

prepared by:

Jed Sanderson

Area Technologist

98/1/15
11-14CON.WPS




undra WELLBORE SCHEMATIC
eil and gas itd.
’ EXISTING / PROPOSED
Tundra Daly Prov. 11-149-28 wl  FOR SALT WATER INJECTION

KB 499.66 m
GL 491.48 m

! e

219.1 mm @ 124.0 mKB

60.3TBG | : perfs 839.0 - 843.0 HH §0.3 TBG} AD1
@ 846.95 m packer at 835.0

139.7 mm casing at 965.0 m
PBTD at 360.0 m




—

T (04t CHOKE

BAIL

|1 VAL VE

o |
T

8 I s N

CHECK YALVE

TYPICAL INJECTION

GUAGE
WELL
STAINLESS SILEL
T VALVE
IMPREGLON
1 COATED
%-OVER

| v |

:I—'“-h-..._h__‘_ CROWN FCR OR CR TUBING HEAD

L1

SURFACE CASING
VENT

Al equipment will be rated tar 14 MPa.




ATTACHMENT NO.5

APPLICATION TO CONVERT 11-14-9-28 TO WATER INJECTION SERVICE




Manitoba

Energy and Mines Petroleum
APPLICATION FOR APPROVAL OF WELL OPERATIONS

[n compliance with Section 47 of the Drilling and Production Regulation, application is hereby made for approval of the
tollowing operalions:

PROPOSED WELL OPERATIONS (please check):

Suspend Recomplete in another zong . Deepen _ Remove Casing  Abandon

Convert to Salt Water Disposal Water lgjection X

Other  ___ . i R B
Well name  __ TUNDRA DALY PROV. 11-14-9-28 - Licence No.__4386

Name of Licensee Tundra Qil and Gas Ltd. e

Address of Licensee  Box 1960, Virden, Manitoba ROM2CO

Company Representative  Jed Sanderson .. £204) 748-3065 748-1007

(telephone) {fax}
GENERAL WELL INFORMATION
Size Weight Depth Cemented to surface
{(mm) {kg/m) (m) {yes or no)
Surface Casing; 2191 3572 124.0 Yes
Production Casing: 139.7 20.83 865.0 Yes
Fotal Depth 865.0 m Plugback Total Depth  860.0 m
Pertorahions: 839 - 843 m m  Openhole Interval m
CURRENT WELL STATUS (please check)
Capable of Oil Production X Salt Water Disposal Water Injection Other
Suspended Expicy Date Shut-in Date Well Shul-in
YY MM LD YY MM Lb
Finat Production Rate: Oil: 1.62 m3/day Date of Last Production Test: 97 11 27
Water: 25 m3/day YY MM D
Reason for Proposed Operations.  Well is required for saltwater injection for pressure maintenance.
Planned Commencement Date: 98 /02 /15
¥Y MM DD

Program of Proposed Operations:
{Complete below and attach detailed program):

Pull downhole equipment. Run a 139.7 coated packer on 60.3 mmn coated tubing. Inhibit annulus with .5%

CRW 0132 packer fluid. Set packer in tension at 835.0 mKB. Pressure test annulus to 3.5 Mpa.

98-01-15 4L 7 R

(Date) / (Signature of a;;bml-ikcant)

For assistance v completing this form, comact Dan Surzyshyn, 20:4-945-8102 or Panlette Seymour, 204-945-6575.

For Department Use Only




ATTACHMENT NO.6

SPECIAL CORE STUDY BAKKEN "I" POOL




TUNDRA - BAKKEN *I” POOL
RELATIVE PERMEABILITY STUDY

Prepared For

Tundra Oil & Gas Litd.

Prepared By

Hycal Energy Research Laboratories Ltd.

December 9, 1997

97-035A(V)

1338A - 36th Avenue N.E., Calgary, Alberta, Canada T2E 616
Tetephone (403) 250-5800 Fax: (403) 291-0481




Permesbility
mbD

Grain Density
k)

3A
3B
U-A
U-B
13
1A
1B

97-035A

830.49
830.54
Unknown
Unknown
832.69
Unknown
Unknown

15.01
0.06
<0.01
<0.01
<0.01
0.25
1.10

0.154

0.136
0.141
0.145
0.160
0.082
0.090

2750
2750
2690
2680
2660
2550

2580

Hycal

SIHNDA




fervonn

Depth (m)

Field Name

Well Location

11 Stack Length (cm)
}"[ Diameter (cm)

Effective Flow Area (cm?)

Bulk Volume (cm?)

Porosity (fraction)

Pore Volume (cm?)

Test Temperature (°C)

Water Viscosity @ 34°C (mPae s)
Oil Viscosity @ 34°C (mPaes)

Displacement Rate (cc/hr)

97-035A

Net Overburden Pressure (kPag

Bakken I Pool
2-23-9-28 WIM
6.22

3.75

11.04

68.70

0.154

10.58

34

0.85

2.50

10

10730

Hycal ____ |

S3UNOH



Test Phase

bsolute Liquid 0.000 1.000
ermeability

o %

| Permeability
(@ Sw)

Final Water 0.161 0.839 0.52 0.037
Permeability

(@ So))

Pore Volume Recovery 38.9%
Hydrocarbon Pore Volume Recovery 70.7%

97-035A

Hycal

SIAHNDIS




et

97-035A

0.20685

0.28959
0.31717
0.35165
0.33416
0.32407
0.29913
0.27406
0.25958
0.25236
0.24456

Cuml Injection Cuml Production Pressure
| 4 4 e ) (MPa) ,

LY L

Hycal

QIUATNS




- = =

97-035A

0.00001
0.00009
0.00034
0.00075
0.00135
0.00212
0.00308
0.00423
0.00557
0.00710
0.00882
0.01074
0.01286
0.01518
0.01770
0.02042
0.02334
0.02647
0.02981
0.03335

0.03710

4117.7778
930.5882
356.9333
166.1481

87.6415
49.3506
28.9598
17.4399
10.6380
6.5068
3.9497
2.3585
1.3702
0.7644
0.4016
0.1954
0.0842
0.0305
0.0084
0.0003

4307.00

Hycal




Cuml Production (PV)

FIGURE 2
TUNDRA - BAKKEN | POOL
CORE #3A - WATER-OIL RELATIVE PERMEABILITY
CUML PRODUCTION vs CUML INJECTION
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Pressure (MPa)

0.4

0.4

0.3

0.3

0.2

0.2

FIGURE 3
TUNDRA - BAKKEN | POOL
CORE #3A - WATER-OIL RELATIVE PERMEABILITY
PRESSURE vs CUML INJECTION
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Relative Permeability
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FIGURE 4

TUNDRA - BAKKEN | POOL

RELATIVE PERMEABILITY STUDY
CORE #3A - WATER-OIL RELATIVE PERMEABILITY
RELATIVE PERMEABILITY vs WATER SATURATION
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Relative Permeability

FIGURE 5
TUNDRA - BAKKEN | POOL
RELATIVE PERMEABILITY STUDY
CORE #3A - WATER-OIL RELATIVE PERMEABILITY
RELATIVE PERMEABILITY vs WATER SATURATION
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ATTACHMENT NO.7

LOCATION MAP OF CROMER UNIT NO.1




ATTACHMENT NO.7
LOCATION MAP OF CROMER FIELD
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