. Manitoba T

The Oil and Natural Gas Room 309
Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C 0v8
NOTICE (204) 945-3130

UNDER THE MINES ACT

DALY OIL FIELD

Tundra 0il and Gas Ltd. has made application under The Mines Act to
conduct a waterflood project in the Bakken Formation in that portion of
the Daly Field described as follows: Lsd's 15 and 16 of Section 11, Lad
13 of Section 12, Lad's 4 and 5 of Section 13 and Lsd's 1, 7, 8 and 10 of
Section 14, all in Township 10, Range 29 (WPM).

It is proposed to convert the well, Tundra Daly 8-14-10-29 (WPM) to water
injection.

If no valid objection or intervention in writing is received by The 0il
and Natural Gas Conservation Board at Room 309, Legislative Building,
Winnipeg, Manitoba, R3C 0V8, before June 24, 1991, the Board may approve
the application.

Coples of the application may be obtained from:

Tundra 0il and Gas Ltd.
1313 - One Lombard Place
Winnipeg, Manitoba

R3B 0X3

{204) 934-5850

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

555 - 330 Graham Avenue 247 Wellington Street West
Winnipeg, Manitoba Virden, Manitoba
(204) 945-6577 (204) 748-1557

Dated at Winnipeg, this _30ﬂ{day of ?}(a.a, ,1991,

A,

H. Clare Moster
Deputy Chairman
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‘he Oil and Natural Gas Room 309
Conservation Board ' Legislative Building
Winnipeg, Manitoba, CANADA
R3C ovs

{204) 945-3130
September 13, 1991

New FLE
PaLr Bawem D Pt
. Mr. Dan Barchyn, P. Eng. NORTH EBoR umit NoZ

Exploration Manager
Tundra 011 and Gas Ltd. * PREssurs
1313 - One Lombard Place ™ /A DTERAR L6
Winnipeg, Manitoba ' Al PLreAT1O
R3B 0X3

Dear Mr, Barchyn:

Re: North Ebor Unit No. 2
Pressu a ce rova

The Board has completed its review of your application to expand
waterflood operations in the Daly Bakken D Pool. Attached is a copy of
Board Order No. PM 67 authorizing pressure maintenance operations in
North Ebor Unit No. 1 and the proposed North Ebor Unit No. 2.

Please note that water injection into North Ebor Unit No. 2 is not
authorized until the Board has approved the Unit Agreement as required by
Section 74 of The Mines Act,

If you have any questions in respect of this matter, please contact L. R.
Dubreuil, Director of Petroleum or John N. Fox, Chief Petroleum Engineer
at 945-6573 or 945-6574, respectively.

Yours respectfully,

H, Clare Moster
Deputy Chairman
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he Oil and Natural Gas Room 309

Conservation Board Legisiative Building
Winnipeg, Manitoba, CANADA
R3C 0v8

(204) 945-3130

Order No, PM 67

An Order Pertaining to Pressure Maintenance by Water Flooding
Daly Bakken D Pocl

WHEREAS, subsection(9)(d) of Section 62 of "The Mines Act", Chapter M160,

of the Continuing Consolidation of the Statutes of Manitoba, provides as
follows:

"62(9) Without restricting the generality of subsection (8) the
board, with the approval of the minister, may make orders

(d) requiring the repressuring, recycling, or pressure
maintenance, of any pool or portion thereof where it is
econonomical so to do, and for that purpose where necessary
requiring the introduction or injection into any pool or
portion thereof of gas, air, water, or other substance;"

AND WHEREAS, the Board received an application dated May 16, 1991 from
Tundra 0il and Gas Ltd. for approval of a project to injeect water into
the Daly Bakken D Pool ("the pool”) in the proposed North Ebor Unit No. 2.

AND WHEREAS, upon publication of notice of the application, the Board

received an objection to the application, which was subsequently
withdrawn.

AND WHEREAS, Tundra 0il and Gas Ltd. is the unit operator of North Ebor

Unit No. 1 and the proposed unit operator of the proposed North Ebor Unit
No. 2 ("the unit areas").

AND WHEREAS, upon due consideration, the Board has found it is reasonable
and desirable to approve the application.

NOW THEREFORE, the Board orders that:
1. Board Order No. PM 62 is hereby rescinded.

2. The unit operator shall conduct pressure maintenance operations by
the injection of water into the pool underlying the unit areas.

3. The pressure maintenance operation shall be in accordance with,
and subject to, the following rules:
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PRESSURE MAINTENANCE RULES
1(1) Water shall be injected into the pool through the wells:

North Ebor Unit No. 2 WIW 8-14-10-29 (WPM)
North Ebor Unit No. 1 WIW 16-14-10-29 (WPM)

and such other wells in the unit areas as the Board may order or approve,

1(2) After the commencement of injection, the unit operator shall,
subject to any remedial work required to be performed on the wells
referred to in subsection (1), endeavour to maintain continuous injection.

1(3) Notwithstanding the provisions of subsection (2), the Board may,
upon application by the unit operator, approve the suspension of water
injection into any well or wells, provided that the Board is satisfied
that pressure maintenance operations in the unit areas will not be
adversely affected.

1{4) The completion of the wells referred to in subsection (1) will be
as prescribed by the Director of Petroleum.

2 The unit operator, upon the request of the Board, shall satisfy the
Board as to the source, suitability and method of treatment of the water
to be injected.

3(1) Before injection of water is commenced, the unit operator shall
submit, to the Board, results of a survey conducted to determine the
static reservoir pressure in the unit areas.

3(2) The unit operator shall, not less than six months nor more than 12
months after the commencement of injection, and at yearly intervals
thereafter, conduct a survey to determine the static reservoir pressure
in the unit areas.

3(3) The unit operator shall submit to the Petroleum Branch, the
details of the surveys described in subsections (1) and (2), including a
list of the wells to be surveyed, the measurement technique to be used,
and the intended shut-in periods for each well, and approval shall be
obtajned from the Director of Petroleum before the program is carried out.

3(4) The unit operator shall submit to the Petroleum Branch, within 30 days
of the completion date of the surveys described in subsections (1) and (2), a
repert which shall include:

(a) the static reservoir pressure data obtained from the survey, corrected
to a common datum;

(b) an isobaric map of the pool within the unit areas based on the data
obtained; and

(c) a discussion of the survey results and pressure distribution within
the pool.
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4(5) The Board may, at any time, require the unit operator to carry
out such additional reservoir pressure surveys as it deems necessary.

4 The unit operator shall immediately report to the Board any
indication of channelling or break-through of injected water to producing
wells or any indication of other detrimental effects that may be
attributable to the pressure maintenance operations,

5 The maximum wellhead pressure at which water is injected into the
wells referred to in subsection 1(1) shall not exceed 7 000 kPa or such
other maximum pressure as the Board may prescribe and the Board may, from
time to time, prescribe a maximum or minimum rate at which water shall be
injected into any well in the unit areas.

6(1) The unit operator shall, not later than the last day of each
month, file with the Petroleum Branch, a report of the quantity, source
and pressure of water injected during the preceding month into each well
referred to in subsection 1(1).

6(2) The unit operator shall, not later than the last day of each
month, file with Petroleum Branch a summary report of production and

injection operations during the preceding month, which report shall
include:

(a) a tabulation of total oil, total water and total gas produced;

(b) a tabulation of the number of producing wells and injection
wells which were active;

(c¢) the results of at least one twenty-four hour production test on
each producing well In the unit areas including volumes of oil,
gas and water produced during the test; and

(d) a summary of any remedial operations carried out on any well in
the unit areas.

7 The unit operator, shall, within 60 days of the end of each calendar
year, file with the Petroleum Branch a report of the pressure maintenance

program, setting out graphically such interpretive information necessary
to evaluate the efficacy of the waterflood.

At~

H. Clare Moster Ian Hiugh

Deputy Chairman Chairman
OIL AND NATURAL GAS CONSERVATION APPROVED:

BOARD ORDER NQ. PM 67 APPROVED THIS
/ 2 1Ay oF D= A.D., 1991
AT THE CITY OF WINNIPEG.

A

ﬁa{did'ﬁeufeld

Minister of Energy and Mines




September 5, 1991

The 011 and Natural Gas John N. Fox
Conservation Board Chief Petroleum Engineer
- Tan Haugh, Chairman Petroleum Branch

- H. Clare Moster, Deputy Chairman
~ Wm. McDonald, Member

RE: Application for Pressure Maintenance

—Daly Bakken D Pool - North Ebor Unit No. 2

The obJection to the subject application from the mineral owners in the
NW/4 of Section 12 and SW/4 of Section 13, in Township 10, Range 29 (WPM)

has been withdrawn. A copy of the letter withdrawing the objection is
attached.

RECOMMENDATION

It is recommended that the Board approve Tundra's pressure maintenance
application., A copy of Board Order No. PM 67 covering pressure

maintenance operations in North Ebor Unit No. 1 and proposed North Ebor
Unit Ko, 2 is attached, Board Order No. PM 67 rescinds Board Order No.

PM 62. Also attached is a copy of the proposed Board letter of approval
to accompany the order.

The Branch's memorandum to the Board dated May 10, 1991 presents the
technical discussion supporting the Branch's recommendations.

GHIGINAL SIGNED BY
JOHN N, FOX

John N. Fox

Approved:

L.R., Dubreuil, Director
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BARRISTERS, SOLICITORS, NOTARIES

R.M. McNEILL, B.Sc.. LL.B. JTARIF BUCKINGHAM BUILDING
S.R. FOOLE. B.A.. B.EJ., LL.B. 243 RAGLAN STREBT WEST
GI.EN HARASYMCHUK, B.Sc.. LL.B. P.0. BOX 520

VIRDEN, MANITOBA

ROM 2C0
Phone (204) 748-1220
Fux (204) 748-3007
August 29, 1991 Our Fite M-32711

Department of Energy and Mines
Winnipeg, Manitoba

ATTENTION: John Fox
Dear Sir;
Ret North Ebor Unit No. 2

Proposed Waterflood by Tundra 0il
-and Gas Limited,

Further to our letter of June 24, 1991 «cto The Department
of Energy and Mines we would confirm that our clients have received
sufficient  informatiom and have no further objections to the
project & this time.

Yours truly,

McNEILL POOLE

PER: LA \—"

RENE MARK MeNEILL

RMM/mb

VIA FAX 945.0586
¢.¢. Tundra 0il & Gas Ltd.

Via Fax 934-5820
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The O and Natural Gas Room 309

Conservation Board Legisiative Building
Winnipeg, Manitoba, CANADA
R3C 0v8

(204) 945-3130

Mr. Dan Barchyn, P. Eng.
Exploration Manager
Tundra 0il and Gas Ltd.
1313 - One Lombard Place
Winnipeg, Manitoba

R3B 0X3

Dear Mr. Barchyn:

Re: North Ebor Unit No. 2

Presgure Maintenance Appproval

The Board has completed its review of your application to expand
waterflood operations in the Daly Bakken D Pool. Attached is a copy of
Board Order No. PM 67 authorizing pressure maintenance operations in
North Ebor Unit No. 1 and the proposed North Ebor Unit No. 2.

Please note that water injection into North Ebor Unit No. 2 is not

authorized until the Board has approved the Unit Agreement as required by
Section 74 of The Mines Act.

If you have any questions in respect of this matter, please contact L. R.
Dubreuil, Director of Petroleum or John N. Fox, Chief Petroleum Engineer
at 945-6573 or 945-6574, respectively.

Yours respectfully,

H. Clare Moster
Deputy Chairman
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The Oll and Natural Gas Room 309

Conservation Board Legislative Buiiding
Winnipeg, Manitoba, CANADA
R3C ovs

{204) 945-3130

Order No. PM 67
An Order Pertaining to Pressure Maintenance by Water Flooding
Daly Bakken D Pool

WHEREAS, subsection(9)(d) of Section 62 of "The Mines Act", Chapter M160,
of the Continuing Consolidation of the Statutes of Manitoba, provides as
follows:

"62(9) Without restricting the generality of subsection (8) the
board, with the approval of the minister, may make orders

(d) requiring the repressuring, recycling, or pressure
maintenance, of any pool or portion thereof where it is
econonomical so to do, and for that purpose where necessary
requiring the introduction or injection into any pool or
portion thereof of gas, air, water, or other substance;"

AND WHEREAS, the Board received an application dated May 16, 1991 from
Tundra 0il and Gas Ltd. for approval of a project to inject water into
the Daly Bakken D Poocl ("the pool") in the proposed North Eber Unit Ro. 2.

AND WHEREAS, upon publication of notice of the application, the Board
received an objection to the application, which was subsequently
withdrawn.

AND WHEREAS, Tundra 0il and Gas Ltd. is the unit operator of North Ebor
Unit No. 1 and the proposed unit operator of the proposed North Ebor Unit
No. 2 ("the unit areas").

AND WHEREAS, upon due consideration, the Board has found it is reasonable
and desirable to approve the application.

NOW THEREFORE, the Board orders that:
1. Board Order No. PM 62 is hereby rescinded.

2. The unit operator shall conduct pressure maintenance operations by
the injection of water into the pool underlying the unit areas.

3. The pressure maintenance operation shall be in accordance with,
and subject to, the following rules:
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PRESSURE MAINTENANCE RULES
1(1) Water shall be injected into the pocl through the wells:

North Ebor Unit No. 2 WIW 8-14-10-29 (WPM)
North Ebor Unit No. 1 WIW 16-14-10-29 (WPM)

and such other wells in the unit areas as the Board may order or approve.

1(2) After the commencement of injection, the unit operator shall,
subject to any remedial work required to be performed on the wells
referred to in subsection (1), endeavour to maintain continuous injection.

1(3) PRotwithstanding the provisions of subsection (2), the Board may,
upon application by the unit operator, approve the suspension of water
injection into any well or wells, provided that the Board is satisfied
that pressure maintenance operations in the wunit areas will not be
adversely affected.

1(4) The completion of the wells referred to in subsection (1) will be
as prescribed by the Director of Petroleum,

2 The unit operator, upon the request of the Board, shall satisfy the
Board as to the source, suitability and method of treatment of the water
to be injected.

3(1) Before injection of water i1s commenced, the unit operator shall
submit, to the Board, results of a survey conducted to determine the
static reservoir pressure in the unit areas.

3(2) The unit operator shall, not less than six months nor more than 12
months after the commencement of injection, and at yearly intervals
thereafter, conduct a survey to determine the static reservoir pressure
in the unit areas.

3(3) The unit operator shall submit to the Petroleum Branch, the
details of the surveys described in subsections (1) and (2), including a
list of the wells to be surveyed, the measurement technique to be used,
and the intended shut-in periods for each well, and approval shall be
cbtained from the Director of Petroleum before the program is carried out.

3(4) The unit operator shall submit to the Petroleum Branch, within 30 days
of the completion date of the surveys described in subsections (1) and (2), a

report which shall include:

(a) the static reservoir pressure data obtained from the survey, corrected

to a common datum;

(b) an isobaric map of the pool within the unit areas based on the data

obtained; and

{c) a discussion of the survey results and pressure distribution within

the pool.
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3(5) The Board may, at any time, require the unit operator to carry
out such additional reservoir pressure surveys as it deems necessary.

4 . The unit operator shall immediately report to the Board any
indication of channelling or break-through of injected water to producing
wells or any indication of other detrimental effects that may be
attributable to the pressure maintenance operations.

5 The maximum wellhead pressure at which water is injected into the
wells referred to in subsection 1(1) shall not exceed 7 000 kPa or such
other maximum pressure as the Board may prescribe and the Board may, from
time to time, prescribe a maximum or minimum rate at which water shall be
injected into any well in the unit areas.

6(1) The unit operator shall, not later than the last day of each
month, file with the Petroleum Branch, a report of the quantity, source

and pressure of water injected during the preceding month into each well
referrad to in subsection 1(1).

6(2) The unit operator shall, not later than the last day of each
month, file with Petroleum Branch a summary report of production and

injection operations during the preceding month, which report shall
include:

(a) a tabulation of total oil, total water and total gas produced;

(b) a tabulation of the number of producing wells and injection
wells which were active;

(c) the results of at least one twenty-four hour production test on
each producing well in the unit areas including volumes of oil,
gas and water produced during the test; and

(d) a summary of any remedial operations carried out on any well in
the unit areas,.

7 The unit operator, shall, within 60 days of the end of each calendar
year, file with the Petroleum Branch a report of the pressure maintenance
program, setting out graphically such interpretive information necessary
to evaluate the efficacy of the waterflood.

H. Clare Moster Ian Haugh
Deputy Chairman Chairman
OIL AND NATURAL GAS CONSERVATION APPROVED:
BOARD CRDER NO. PM 67 APPROVED THIS

DAY OF A.D., 1991

AT THE CITY OF WINNIPEG.

Harold Neufeld
Minigster of Energy and Mines




Manitoba )
o ume 26, 1991 Memorandum

.
T  The 0il and Ratural Gas Frem John N. Fox
~ Conservation Board Chief Petroleum Engineer
= Ian Haugh, Chairman - Petroleum Branch
.= H, Clare Moster, Deputy Chairman
. — Wm. McDonald, Member Telephone

Subject

Re: Application for Pressure Maintenance

Daly Bakken D Pool - North Ebor Unit No. 2

First | Fold

An objection to the subject application was received from the mineral
owners in the NW/4 of Section 12-10-29 (WPM) and the SW/4 of Section
13-10-29 (WPM). Based on recent discussions with the objectors, the
Branch believes the mineral owners are really concerned about their share
in the proposed unit. Presently the three wells, 13-12-10-29, 4-13-10-29
and 5-13-10-29 produce 56% of the proposed unit production.

Recommendation:

It is recommended that Tundra be requested by the Board to discuss with
the mineral owners the questions and concerns outlined in their letter.

A copy of the proposed Board letters to Tundra and the mineral owners is
attached.

ORIGINAL SIGNED BY
JOHN N. FOX

John N, Fox
Chlef Petroleum Engineer

JNF/sml

Attachment

. \
Recommended for Approval: é{\/u/&ﬂi%&

L. R. Dubreuil, Director

P5-1-2% 894.01-00830
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The Oil and Natural Gas Room 309

Conservation Board Legislative Buiiding
Winnipeg, Manitoba, CANADA
R3C 0v8

(204) 945-3130

Mr. Bob Puchniak
President

Tundra 011 and Gas Ltd.
1313 - One Lombard Place
Winnipeg, Manitoba

R3B 0X3

Dear Mr. Puchniak:

Re: Application for Pressure Maintenance
& - [+] t

The 0il and Natural Gas Conservation Board ("the Board") has received an
objection to Tundra's application for pressure maintenance in the
proposed North Ebor tnit No. 2.

A copy of the letter of objection from the mineral owners in the NW/4 of
Section 12-10-29 (WPM) and SW/4 of Section 13-10-29 (WPM) is attached.
Also attached is a copy of the Board's reply to the questions outlined in
the letter. Tundra is requested to discuss the questions and concerns
outlined in the letter with the mineral owners.

Please advise the Board in writing, of the outcome of these discussions.
If Tundra is able to satisfy the concerns of the mineral owners, the
mineral owners should be asked to withdraw their objection.

The Board will withhold final dispositon of the application until it has
been advised by Tundra of the outcome of the discussions.

If you have any questions, please contact L. R. Dubreuil, Director of
Petroleum at 945-6573.

Yours respectfully,

ORICGINAL SIGNED BY
H. CLARE MOSTER

H, Clare Moster
Deputy Chairman

Attachment
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The Oil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C ovs

(204) 945-3130
June 28, 1991

McNeill Poole
P.0. Box 520
Virden, Manitoba
ROM 2C0

Dear Mr. McNeill:

Re: Application for Pressure Maintenance
- No b o]

The Board has received your letter dated June 24, 1991 outlining your
client's concerns with the subject application. In response to the
questions in your letter, the Board offers the following comments.

1) The Daly Bakken D Pool was discovered in 1986. To April 30, 1991
cumulative production from the pool has totalled 32 290.8 m3 or an
estimated 6.4% of the original oil in place in the pool. The Petroleum
Branch estimates that if a waterflood is not implemented in North Ebor
Unit No. 2, only 13.8% of the original oil in place will be recovered.

Production from the pool has resulted in a significant decline in
reservoir pressure, especially around the high productivity 5-13-10-29
(WPM) well. The addition of new wells in the pool, 13-12-10-29 (WPM),
4-13-10-29 (WPM) and Al0-14-10-29 (WPM) will further accelerate the
reservolr pressure decline. It is desirable to implement a waterflood or
other pressure maintenance scheme before the reservoir pressure is too
low, to ensure oil recovery from the pool is maximized. The Petroleum
Branch has estimated that implementation of a waterflood may double the
amount of oil recovered.

In designing a waterflood project, the operator will generally conduct
reservoir studies to determine the optimum location of injection wells.
Wells directly offsetting the proposed injection wells are normally
included in the project area,

Each well's share of production in the proposed North Ebor Unit No. 2 is
a matter for negotlation between the lessors and lessees.
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2. If a well's production is restricted because it is capable of
producing in excess of the maximum permissible production rate under the
Petroleum Drilling and Production Regulation, there are a number of
engineering calculations that can be used to determine the well's
unrestricted production rate,

The purpose of implementing a waterflood is to increase the oil recovery
from a pool. The unit operator may apply to the Board after implementing

a waterflood for exemption from maximum permissible production rate
restrictions.

3. Production from the clder wells in the proposed North Ebor Unit No. 2
is already produced to the same battery as wells from North Ebor Unit

No. 1. At the battery, Tundra has a test separator where each well is
production tested on a monthly basis. Tundra has also applied to
construct a test satellite at 1-14-10-29 to production test the remaining
wells, 5-11, 16-11, 13-12, 4-13 and 1-14 all in Township 10, Range 29
(WEM).

This method of production testing is in common use in the oil industry in
Canada and has been demonstrated to be an accurate and economic method of
determining individual well rates. The accuracy of measurement in a
given situation is reflected by the proration factor (the total
production rate at the battery divided by the sum of the individual well
production test rates). This factor is monitored and if it falls outside
acceptable tolerances, the Petroleum Branch will require the operator to
review and improve measurement practices.

The Board has sent a copy of your letter to Tundra 0il and Cas and
requested the company also discuss with you the questions and concerns
you have raised. After your discussions with Tundra, please advise the
Board if you wish to either continue or withdraw your intervention. The
Board will withhold final dispostion of the application until it has been
advised of the outcome of the discussions.

If you have any further questions in respect of this matter, please
contact L. R. Dubreuil at 945-6573.

Yours respectfully,

RIGINAL SIGNED BY
1, CLARE MOSTER

H. Clare Moster
Deputy Chairman
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a McNEILL POOLE

BARRISTERS, SOLICITORS, NOTARIES BLCKINGHAM BUILIING

M. McNEILL. B.S¢.. LL.B. JP.
g: PgLOI:..%IL; AB S; E(];L LL.B 243 RAGLAN STREET WEST
g i T P.O. BOX 320
Gl.EN HARASYMCHUK, B.Sc.. LL.B. VIRDEN. MANITORA

ROM 2C0

Phuone (204) 748-1220
Fax (204) 748-3007

Our Fite M=32711

June 24th, 1991.

Department of Energy & Mines,
Virden, Manitoba,

ROM 2CO.

Dear Sir:

RE: proposed North Ebor Unit #2 Waterflood by Tundra Oil & Gas Led.

We have been regained by some of the mineral owners in the area proposed for
this water flood (5-13, 4-13 and 13-12)., These mingral owners have some concerns
and would ask for your comments and further informatfon:

1. We understand that this field is relatively new. Shoeuld a waterflood be
put into place when some of the wells have not been on production very long?
How doss a well qualify for being included in a water flood area?

2. Two of our client's wells are limited in production by time clocks. How
do you establish a feir rating for these wells?

Also, ig it necessary to have a waterflood when these wells are already limited
by daily production limits? '

3.  We understand that Tundra is proposing that the production be mingted with
Unit No. 2. How will the production from this unit be measured and what safeguards
will be in place to accuratsly record production?

In summary, it seems that this proposed waterflood is not necessary at this time.
1f the objective is just to increase the annual production rate and not to increase
the long term recoverability of the oil, then 1 believe my clients would object
to the proposal. Hawever, we would ask you to provide us wich further informatiom
and answers to assist us in our deliberations. If a mesting would be helpful,
please advise.

Yours truly,

McNEILL POOLE ] \_/

Per:
Rene Mark MeNeill
cMM're

¥k TOTAL PAGE .BBRZ **
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Date

To

Subject

‘May 30, 1991 Memorandum

-The 011 and Natural Gas From . John N. Fox
-Conservation Board "~ Chlef Petroleum Engineer
"= lan Haugh, Chairman " Petroleum Branch

"— H. Glare Moster, Deputy Chairman
"= Wm. McDonald, Member

Telephone

FHStlFom

P5-f-26 894-01-00830

Re: North Ebor Unit No., 2
U € o

Tundra 0il and Gas Ltd. has made application to expand pressure
maintenance operations in the Daly Bakken D Pool in the proposed North
Ebor Unit Ro, 2.

Recompmendation:

It is recommended that notice of the application be published in the
Manitoba Gazette and the Virden Empire Advance. A copy of the proposed
notice is attached,

If no objections are received, it is recommended that the Board approve
Tundra‘'s application. A copy of Board Order No. PM 67 covering pressure
maintenance operations in North Ebor Unit No. 1 and proposed Unit No. 2
is attached. Also attached is a copy of the proposed Board letter of
approval to accompany the order.

Discugsion:

Tundra has applied to expand waterflood operations in the Daly Bakken D
Pool, south of North Ebor Unit No, 1. The project in the proposed North
Ebor Unit No. 2 involves the converaion of 8-14-10-29 to water injection
to create a second injection pattern in the Bakken D Pool (Figure 1).

[v] = 2]

Water injection commenced at 16-14-10-29 in North Ebor Unit No. 1 in
July, 1990 under Board Order No. PM 62, Water injection to March 1, 1991
has totalled 4 890 m3, resulting in a cumulative voidage-replacement of
.22,

Primary production in the Daly Bakken D Pool is characterized by a steep
production decline in the order of 40-50%/year. Water injectiom in Unit
No. 1 has arrested the production decline and resulted in an increase in
production rate from 15.4 m3/d (July, 1990) to 17.8 m3/d (March,

1991) (Figure 2),




-2 -

A preasure fall-off test conducted at 16-14-10-29 in December, 1990
indicates reservoir pressure in Unit No. 1 has increased from 4 480 —
4 960 kPa in June, 1990 to 5 310 kPa.

Tundra's and the Branch's estimates of O0IP and recoverable reserves —
primary and secondary for Unit No. 1 are shown in Table 1. Though the
values differ, both estimates clearly illustrate the pogitive effect of
waterflooding. Because of limited waterflood history, accurate
incremental recovery estimates are not possible. It should be noted that
Unit No. 1 i1s the first Bakken waterflood in Manitoba.

Propoged North Ebor Unit No, 2

Tundra has continued development of the Daly Bakken D Pool, recently
drilling the 4-13-10-29, 13-12-10-29, 1-14-10-29 and A10-14-10-29 wella,
DST pressure measurements at 4-13 (Feb./91) and 13-12 (Mar./91) were

4 350 kPa and 6 230 kPa, respectively. These pressures demonstrate the
reservolr continuity of the D Pool and though well above the bubble peint
pressure of 2 000 kPa, clearly indicate the need for pressure maintenance
in the S/2 of the pool.

Tundra's and the Branch's OOIP estimates and primary and secondary
recovery predictions for the proposed North Ebor Unit No. 2 are shown in
Table 1.

The Branch's higher 0OIP estimate results from the interpretation of a
thicker pay section running SE-NW through Unit No. 2 (Figure 3). The
Branch's estimate of primary recoverable regerves using decline curve
analysis (Figure 4) matches closely with Tundra's. The higher primary
recovery factor for Unit No. 2 is a result of the high productivity
5-13-10-29 well. To March 1, 1991, the 5-13 well had produced

5 874 m3, 19.7% of the cumulative pool production.

The Branch agrees with Tundra's estimate of incremental waterflood
recovery and based on the performance of Unit No. 1 recommends that in
the absence of legitimate objections to a notice, the application be
approved. Proposed Board Order No. PM 67 covering pressure maintenance
operations in both Unit No.'s 1 and 2 is attached. Board Order No. PM 67
rescinds Board Order No. PM 62. Injection in Unit No. 2 is not to
commence until the Board has approved the Unit Agreement.

L

John N. Fox
Chief Petroleum Engineer

JNF/sml

Attachment

Recommended for Approvah‘MJ

L. R. Dubreuil, Director




TABLE 1

RECOVERABLE RESERVES ESTIMATES

North Ebor Unit o, 1  Rorth Ebor Unit No. 2
Tundra Petroleum Tundra Petroleum
Branch Branch
Original 041 in Place (10°m>) 151.1 191.2 183.5 269.2
Primary Recovery Factor (%) 27.5 13.1 26 16.5
Primary Recoverable Reserveg (103m3) 41.6 25.2 48.6 44,3

Incremental Waterflood

Recovery Factor (%) 21 13.8 14 13.8
Incremental Waterflood

Recoverable Reserves (103m3) 31.7 26.5 24.8 37.1
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FIGURE 3

RGE. 29

DALY BAKKEN D POOL HYDOCARBON PORE VOLUME
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R Manitoba : %

The Oll and Natural Gas Room 309
Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C ov8
NOTICE (204) 945-3130

UNDER THE MINES ACT

DALY OIL FIELD

Tundra 0il and Gas Ltd. has made application under The Mines Act to
conduct a waterflood project in the Bakken Formation in that portion of
the Daly Field described as follows: Lsd's 15 and 16 of Section 11, Lad
13 of Section 12, Lad's 4 and 5 of Section 13 and Lsd's 1, 7, 8 and 10 of
Section 14, all in Township 10, Range 29 (WPM),.

It is proposed to convert the well, Tundra Daly 8-14~10-29 (WPM) to water
injection.

If no valid objection or intervention in writing is received by The 0il
and Natural Gas Conservation Board at Room 309, Legislative Building,
Winnipeg, Manitoba, R3C OV8, before June 24, 1991, the Board may approve
the application.

Coples of the application may be obtained from:

Tundra 0il and Gas Ltd.
1313 - One Lombard Place
Winnipeg, Manitoba

R3B 0X3

(204) 934-5850

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

555 — 330 Graham Avenue 247 Wellington Street West
Winnipeg, Manitoba Virden, Manitoba
(204) 945-6577 (204) 748-1557

Dated at Winnipeg, this wmday of /’(’A-Y ,1991,

/i

H. Clare Moster
Deputy Chairman
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Wasyl Investments Ltd.
1598 Sixth Avenue
Prince George, B.C.
V2L 5G7

Mrs. E. Klassen

14728 Deer Ridge Drive S.E.
Calgary, Alberta

T2J 6B5S

R. (Rosella Mary) Shepherd
P.0. Box 411

Virden, Manitoba

ROM 2G0

L. (Lloyd Alexander) Duncan
P.0. Box 1502

Taber, Alberta

TOK 2G0

Penner Farms Ltd.
P.0. Box 42

Kola, Manitoba
ROM 1BO

Strata Resources Ltd.
c¢/o Rose Minnie Muir
273 Church Street
Comox, B.C.

V6G 2R8

Ogilvie Enterprises Ltd.
P.0. Box 66

Elkhorn, Manitoba

ROM ONO

Canada Trust

c/o Montreal Trust
411-8th Avenue S.W.
Calgary, Alberta

T2P 1E7

Attention: (il Royalties

J.D. Koop

P.0. Box 101
Kola, Manitoba
ROM 1BO

K-8 Resources Ltd.
P.0. Box 101
Kola, Manitoba
ROM 1BO




~~

E. (Edith Hannah) Bolam
P.0. Box 754

Virden, Manitoba

ROM 2C0

T. and F. Day
P,0. Box 1683
Virden, Manitoba
ROM 2G0

D. (Doreen) Perron . .

P;:;igjfﬂlsgf' V{4 jgééiE;£:§??' ?fEZZ;A

Virde anitoba

ROM-2CO L2 AZ T 2E2
M. (Mervin) Roach

P.0. Box 754

Virden, Manitoba
ROM 200

John Douglas Walker
c/o William Ogilvie
P.0. Box 147
Elkhorn, Manitoba
RCM ONO

S. (Shirley) Kellington
c/0o McNeil & Co.

Box 520

Virden, Manitoba

ROM 2C0

G. (Gladys) Powell
c/o McNeil and Co,
Box 520

Virden, Manitoba
ROM 2C0

L. (Lorraine Anna) Solomon
Box 306

Shoal Lake, Manitoba

ROJ 1Z0

L. {(Lorna Mae) Williamson
Box 306

Shoal Lake, Manitoba

ROJ 120




r

W. (William) Ogilvie
P.0. Box 147
Elkhorn, Manitoba
RCM ONO

Burel Norman Brennan

Executive of Last Will of
James Mickel Brennan

General Delivery

Elkhorn, Manitoba

ROM ONO

69763 Manitoba Ltd.
P.0,. Box 671
Virden, Manitoba
ROM 2C0

East Plains Resources Ltd.
#1230, 407 ~ 2nd Street S5.W.
Calgary, Alberta

T2P 2Y3

Cpinac Exploration Limited
1000, 530-8th Avenue S.W.
Calgary, Alberta

T2P 358

Louie Tolaini

486 Henderson Highway
Winnipeg, Manitoba
R2K 2HS

R. Barry Talbot

98 Shier Drive
Winnipeg, Manitoba
R3R 2H8

James D. MacDonald
P.0., Box 278
Winnipeg, Manitoba
R3C 2G9

Morley M, Cohen
1370 Sony Place
Winnipeg, Manitoba
R3C 3C3

Joseph H. Cohen
1370 Sony Place
Winnipeg, Manitoba
R3C 3C3

John €., Cohen

1370 Sony Place
Winnipeg, Manitoba
R3C 3C3




r‘\

Harry B. Cohen
1370 Sony Place
Winnipeg, Manitoba
R3C 3C3

Albert D. Cohen
1370 Sony Place
Winnipeg, Manitoba
R3C 3C3

UNDER GOOD ET AL

Estate of Harold Good

205 - 1400 East 1lth Avenue
Vancouver, B.C.

V5N 1Y5

Ruth Marie Jacobson

226 - 11810 McLeod Trail
Calgary, Alberta

T2J 2vs

Rose Minnie Muir
273 Church Street
Comox, B.C.

V6G 2R8

Phyllis Madeline Dalby
2100 Randless Lane
R.R. 3

Sidney. B.C.

V8L 3X9

Eastate of Edith Swann
Attention: Bill Swann
431 Main Street
Penticton, B.C.

V2A 5C4

Lyle Muir

Executor of the Eatate of J.A.D. Muir
21976 Lougheed Highway

Maple Ridge, B.C.

V2x 285

Estate of J.B. 0'Connor
c¢/o Mrs. Thelma Roy
229-10th Avenue N.E.
Calgary, Alberta

T2E 0X1

Eileen Sarah Scott
Lot 6, Pleasant Road,
Box 5, Group 2, R.R. 1
Ancla, Manitoba

ROE 0AO




~

J.D. and D.D. Reddekop
P.0, Box 3123
Steinbach, Manitoba
ROA 2A0
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Docket 1010/91
Applicant

Transall Express Lid.
1605 Morgan Avenue,

Counsel or Representative
Hugh Gabruch,
1500-2500 Victoria Avenue,
Saskatoon, Saskatchewan. Regina, Saskatchewan.
S7TH 2R% S4P 3X2

Application for Public Service Vehicle Certificate for the
transportation of the following:
1. Truckload lots of general merchandise, from ali points in
Manitoba to the Manitoba/Saskatchewan, Manitoba/Ontario and
Manitoba/International boundaries and vice versa.
2. Those commodities which Transall Express Ltd. may lawfully
transport through the Province of Manitoba on a corridor opera-
tion. No pick ups or drop offs in the Province of Manitoba.
*No Shipper Support Filed.
Docket 1011/91
Applicant
Larry Rister,
2832-24th Avenue,

Counsel or Representative
Hugh Gabruch,
1500-2500 Victoria Avenue,
Reging, Saskatchewan. Regina, Saskatchewan.
S45 118 S4P 3X2

Application for extension of Public Service Vehicle Certificate
for the transportation of truckload lots of general merchandise,
from all points in Manitoba to the Manitoba/Saskatchewan,
Manitoba/Ontario and Manitoba/International boundaries to all
points in Manitoba and vice versa.
*No Shipper Support Filed.

Docket 1012/91
Applicant

Atomic Transfer Ltd.,
2070 Logan Avenue,
Winnipeg, Manitoba,
R2R 0H9

Application for extension of Public Service Vehicle Certificate
for the transportation of general merchandise, from all points in
Manitoba to the Manitoba/Saskatchewan, Manitoba/Ontario and
Manitoba/International boundaries and vice versa.

*No Shipper Support Filed.

A Demand for Particulars in Form 8.2 of The Motor Transport
Board Rules of Procedure shall also be served on the applicant
by the respondent, by July 9, 1991, and proof of service of the
Notice of Opposition and the Demand for Particulars shall be
filed with the Document Control Officer of the Board within 7
days of service, Where a document is served by mail in accor-
dance with these rules, it must be served by registered or certified
mail. Service of the document is deemed to have been effected
on the earlier of (a) the day the intended recipient receives it; or
(b) three days after the date of the mailing of the document.

L. G. OLIINEK,

Secretary,

THE MANITOBA MOTOR
TRANSPORT BOARD,

Counsel or Representative
N/A

791723

UNDER THE MINES ACT

DALY OIL FIELD

Tundra Oil and Gas Ltd. has made application under The
Mines Act to conduct a waterflood project in the Bakken For-
mation in that portion of the Daly Field described as follows:
Lsd’s 15 and 16 of Section 11, Lsd 13 of Section 12, Lsd’s 4 and
5 of Section 13 and Lsd’s 1, 7, 8 and 10 of Section 14, all in
Township 10, Range 29 (WPM).

It is proposed to convert the well, Tundra Daly 8-14-10-29
(WPM) to water injection.

If no valid objection or intervention in writing is received by
The Qil and Natural Gas Conservation Board at Room 309,
Legislative Building, Winnipeg, Manitoba, R3C 0V8, before June
24, 1991, the Board may approve the application.

Copies of the application may be obtained from:

Tundra Oil and Gas Ltd.
1313-One Lombard Place
Winnipeg, Manitoba
R3B 0X3

{204) 934-5850

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

555-330 Graham Avenue

Winnipeg, Manitoba Virden, Manitoba

(204) 945-6577 (204) 748-1557

Dated at Winnipeg, this 30th day of May, 199].

H. CLARE MOSTER,

Deputy Chairman.

247 Wellington Street West

7934—23

NOTICE

947
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May 16, 1991

Chairman,

The 0il and Natural Gas Conservation Board
309 Legislative Building

Winnipeqg, MB

R3C 0H8

Attention: Dr. Ian Haugh

Dear Sir:

Re: North Ebor Unit #l: Board Order PM 62

Pursuant to Section 64(2) of the Manitoba 0il and Gas Regulations,
Tundra Oil and Gas Ltd., as Operator, hereby makes application to
expand the above enhanced recovery scheme.

In support of this application, we submit the following:

1. The N. Ebor Unit #1 and the proposed area of expansion is shown
in Figure 1. The expanded area includes the following tracts:

15-11-10-29 WPM
16-11-10-29 WPM
13-12-10-29 WPM
4-13-10-29 WPM
5-13~10~29 WPM
1-14-10-2%9 WPM
7-14-10~29 WPM
8-14-10-29 WM
10-14-10-29 WPM

2. The mineral rights owners, lessees and surface owners within and
adjoining the waterflood scheme are shown on Figure 2.

3. The status and completion zone of each well within and adjoining
the scheme area is shown in Figure 3.

4. Pore volume and permeability capacity maps for the Bakken D Pool
showing the Pool boundaries are attached as Figures 4 and 5.

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Telephone: {204) 934-5850 Fax (204) 934-5820
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The Oil and Natural Gas Conservation Board
May 16, 1991
Page 2

5. The well at 8-14 will be converted to injection. A schematic
wellbore cross-section showing the proposed recompletion is
shown in Figure 6. Three copies of an application to convert
this well to water injection are also enclosed.

6. Copies of letters to the surface owners notifying them of our
intentions are included in Appendix A.

7. A tabulation of original oil in place, primary recovery
predictions and recovery predictions under waterflood are
included in Appendix B.

8. A tabulation of reservoir pressure data is presented in

Appendix C.

The initial success of the North Ebor Unit #1, as documented in the
Waterflood Progress Report No. 1 dated May 2, 1991, has led us to
conclude that the waterflood should be expanded to the southern part
of the Daly Bakken D Pool. Recent reservoir pressure measurements
(Appendix C) suggest that this expansion should occur as soon as
possible.

Our intention is to convert the 8-14 well to an injector and achieve
similar voidage replacement rates for the associated pattern as those
which have been achieved to date with the 16-14 pattern. Further
drilling to delineate the southern edge of the Pool is required to
assess the need for and location of any additional injection wells in
this part of the pool.

We are currently in the process of obtaining a new unit agreement to
cover all tracts in the area of expansion pursuant to this
application. A copy will be submitted once it is finalized.

If you have any dquestions, please call.

Sincerely,

bk,

Dan Barchyn, P. Ergy.
Exploration Manager

DB/ck



Manitoba
Energy and Mines )

Petroleum 2.
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RECOMPLETE

APPLICATION TO <{ CONVERTTO WIW, of
mmmm ———— pAWELL

ARSUMEORHAING X
FATHERX

(Stroke Out Operations Which Do Not Apply)

In compliance with the Petroleum Drilling and Production Regulations, 1984 and amendments
thereto, approval is hereby applied for the following operations to be commenced on or about

the ...i.S.F.....da{ of ... June 1991 ... ,ONthe wWell KNOWN 88 +uvvuerveernennrnnnnnnnnnn,
Tundra Daly 8-14-10-29
locatedonlsd..... 8. Sec..l4 ... ... Twp.. 10, Rge....2% ........ W ot First Meridian,
Well Licence No. 4108 ..................... Field or Unit ....]?"?.1.37 .........................
CASING RECORD
Size O.0. {mm) Waelght (Kg/m) Amount (m) Set {(m) Cement (lonnes) Method
First String sy oo 32 o 12 o 1200 12 .0 . Plug
Second String T SN 8 L S 878 .. ... 876.75 21 ..., ... Plug
Third StNG oo i i iiiet i iiieiie aeiaaiaase tedaaedeabe e
CONDITION OF WELL
Present Status ..... N N
Total Depthof Well 877, .. ... ............... Plug Back Total Depth ..869.3 ... . ... .. ..
Perforations (K.B.): From 860 to 86[‘, From ........ to........ ; From ........ to ........
OpenHole (KB.): .. ..o LI
Bakken

Name of Producing Zone

.......................................................................

Date of Last Production

.........................................................................

Date of Last Production Test 0550 20 oL, Daily Production 1.9 m3

------------------------------

WOR. ..o e W.C% .. 14% G.OAR.

...............................

Reason for Operations Proposed: ... .0 . 5 T o o o L T R e,
pressure maintenance scheme in the Daly Bakken D. Pool

................................................................................................

................................................................................................

Program of Operations Proposed:
1} Pull pump, rods and tubing

................................................................................................
..............................................................................................
................................................................................................

................................................................................................

................................................................................................

Operations to be carried oul by: ............... AAress ... it i st i,

. L Ed Lowdon Virden 748-3095
Responsible agentin field: ..................... Address .................. Phone No. ........
Responsible age?},;‘Co. fice: Tim Howell Address Jirden Phone No.’4873095
Signed by .1 Ddaaidloe i Tithe vvveeeennn, Exploration Manager
Company 1undra O1L & Gas . Winnipegynie 15th gayor M. .. .. ... 19 9% ..

FOR DEPARTMENT USE ONLY
APPROVAL

This application has been examined and program of operations approved, subject to the foliowing conditions:
1. Please advise our Virden/Waskada office before approved cperations are commenced.

..............................................................................................
------------------------------------------------------------------------------------------------
................................................................................................
................................................................................................

Patroleum Engineering Section Director, Petroleum Branch
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May 21, 1991 DOUBLE REGISTERED

olland gas itd.

Penner Farms Ltd.
Attn: Edgar Penner
P.0O. Box 42

Kola, Manitoba

ROM 1BO

Dear Sirs:

Re: North Fbor Unit No. 2

Tundra Oil and Gas ILtd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 1991.

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prov. 15-11-10~-29 WEM
2 Tundra Daly Prov. 16-11-10-29 WPM
3 Tundra Daly 13-12-10-29 WPM
4 Tundra Daly 4-13-10-29 WPM
5 Tundra Daly 5-13-~10-29 WPM
6 Tundra Daly 1-14-10-29 WPM
7 Tundra Daly 7-14-10-29 WPM
8 Tundra Daly 8-14-10-29 WPM
9 Tundra Daly Al10-14-10--29 WPM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Telephone: ({204) 934-5850 Fax {204) 834-5820
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May 21, 1991 DOUBLE REGISTERED

Penner Farms Ltd.
Attn: Les Penner
P.0O. Box 182
Kola, Manitcba
RM 1BO

Dear Sirs:

Re: North Ebor Unit No. 2

Tundra Oil and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 1991.

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed wnit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prov. 15-11-10-29 WPM
2 Tundra Daly Prov. 16-11-10-29 WPM
3 Tundra Daly 13-12-10-29 WM
4 Tundra Daly 4~13-10-29 WPM
5 Tundra Daly 5-13-10-29 WPM
6 Tundra Daly 1-14-10-29 WPM
7 Tundra Daly 7-14-10-29 WEM
8 Tundra Daly 8-14-10-29 WPM
9 Tundra Daly A10-14-10-29 WPM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

Yours truly,
Mvc'hant
Landman

CW/ck

Enclosure

1313-Cne Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Talephone: (204) 934-5860 Fax (204) 934-5820




May 21, 1991 DCUBLE REGISTERED

Mr. J. Kliever
P.0. Box 374
Elkhorn, Manitcba
ROM ONO

Dear Mr. Kliever

Re: North Ebor Unit No. 2

Tundra Oil and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 1991.

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prov. 15-11-10-29 WPM
2 Tundra Daly Prov. 16-11-10-29 wPM
3 Tundra Daly 13-12-10-29 WPM
4 Tundra Daly 4-13-10-29 WPM
5 Tundra Daly 5-13-10-29 WPM
6 Tundra Daly 1-14-10-29 WPM
7 Tundra Daly 7-14-10-29 WPM
8 Tundra Daly 8-14-10-29 WPM
9 Tundra Daly Al0-14-10-29 WPM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

Yo;’:s‘ tru];yd,. ,b

Cindy V. Marchant
Landman

CWM/ck

Enclosure

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B OX3 Telaphone: (204) 934-5850 Fax {204) 934-5820
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May 21, 1991 DOUBLE REGISTERED

R. and I. Remple
P.0. Box 10
Kola, Manitoba
ROM 1BO

Dear Mr. and Mrs. Remple:

Re: North Ebor Unit No. 2

Tundra Oil and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 1991.

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prov. 15-11~-10-29 WPM
2 Tundra Daly Prov. 16~11-10-29 WPM
3 Tundra Daly 13-12-10-29 WPM
4 Tundra Daly 4-13-10-29 WPM
5 Tundra Daly 5-13-10~29 WEM
6 Tundra Daly 1-14~-10-29 wWpM
7 Tundra Daly 7-14-10-29 WPM
8 Tundra Daly © 8-14-10-29 WPM
9 Tundra Daly Al0-14-10-29 WEM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

Yours truly,
757%/
indy V. Marchant
Landman
CW/ck

Enclosure

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Telephone: {204} 934.5850 Fax {204) 934-5820
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May 21, 1991 DOUBLE REGISTERED

Kenneth Ogilvie

P.0O. Box 417

Maryfield, Saskatchewan
50G 3KO

Dear Sir:

Re: North Ebor Unit No. 2

Tundra Oil and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Fbor area during the third
quarter of 1991.

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prov. 15-11-10-29 WPM
2 Tundra Daly Prov. 16-11-10-29 WPM
3 Tundra Daly 13-12-10-29 WPM
4 Tundra Daly 4-13-10-29 WPM
5 Tundra Daly 5-13-10-29 WEM
6 Tundra Daly 1-14-10-29 WPM
7 Tundra Daly 7-14-10-29 WPM
8 Tundra Daly 8-14-10--29 WM
9 Tundra Daly Al0-14-10-29 WPM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

Yours truly,

/éw-l/d Dourchert’

Cindy V. Marchant
Landman
CWM/ck

Enclosure

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3  Telephone: (204) 934-5850 Fax (204) 934-5820
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May 21, 1991 DOUBLE REGISTERED

J.D. Koop
P.O. Box 101

Kola, Manitcdba
ROM 1BO
Dear Mr. Koop:

Re: North Ebor Unit No. 2

Tundra Oil and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 199l.

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prov. 15-11-10-29 WEM
2 Tundra Daly Prov. 16-11-10-29 WPM
3 Tundra Daly 13-12~10-29 WPM
4 Tundra Daly 4-13-10-29 WPM
5 Tundra Daly 5-13-10-29 WPM
6 Tundra Daly 1-14-10~29 WPM
7 Tundra Daly 7-14-10-29 WPM
8 Tundra Daly 8-14-10-29 WPM
9 Tundra Daly Al10-14-10-29 WPM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

Yourg truly,

,{/, Mﬂ./
chant

Enclosure

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Telephone: (204) 934-5850 Fax (204) 934-5820
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May 21, 1991 DOUBLE, REGISTERED

T. and F. Day
P.0O. Box 1683
Virden, Manitcba
ROM 2CD

Dear Mr. and Mrs. Day:

Re: North Ebor Unit No. 2

Tundra 0il and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 1991.

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prov. 15-11-10-29 WPM
2 Tundra Daly Prov. 16-11-10-29 WM
3 Tundra Daly 13-12-10-29 WPM
4 Tundra Daly 4-13-10-29 WM
5 Tundra Daly 5-13-10-29 WPM
6 Tundra Daly 1-14-10-29 WM
7 Tundra Daly 7-14-10-29 WPM
8 Tundra Daly 8-14-10-29 WPM
9 Tundra Daly A10-14-10-29 WPM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any dquestions, please do not hesitate to
contact me at 934--5856.

Yours ' tl.'ul):,/r ;

Cindy V. chant
Landman

CW/ck

Enclosure

1313-0One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Telephone: {204) 934-56850 Fax {204) 934-5820




May 21, 1991 DOUBLE REGISTERED

Darrell and Diane Elliott
P.0O. Box 37

Cromer, Manitoba

ROM OJO

Dear Mr. and Mrs. Elliott:

Re: North Ebor Unit No. 2

Tundra 0il and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 1991,

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prov. 15-11-10-29 WPM
2 Tundra bBaly Prov. 16-11-10-29 WM
3 Tundra Daly 13-12-10-29 WPM
4 Tundra Daly 4-13-10-29 WPM
5 Tundra Daly 5-13-10-29 WPM
6 Tundra Daly 1-14-10-29 WPM
7 Tundra Daly 7-14-10-29 WPM
8 Tundra Daly 8-14-10-29 WPM
9 Tundra Daly Al0-14-10-29 WPM

1've enclogsed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

Yours truly,

dovdad nidn
Landman

CcVM/ck

Enclosure

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Telephone: (204) 934.5850 Fax (204) 934-5820
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May 21, 1991 DOUBLE REGISTERED

Eliis and Florence Elliott
P.O. Box 34

Cromer, Manitcba

ROM 0JO

Dear Mr. and Mrs. Elliott:

Re: North Ebor Unit No. 2

Tundra Oil and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 1991,

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prowv. 15-11-10-29 WPM
2 Tundra Daly Prov. 16-11-10-29 WPM
3 Tundra Daly 13-12-10-29 wWpM
4 Tundra Daly 4--13-10-29 WPM
5 Tundra Daly 5-13-10-29 WPM
6 Tundra Daly 1-14-10-29 WPM
7 Tundra Daly 7-14-10-29 WPM
8 Tundra Daly 8-14-10-29 WPM
9 Tundra Daly Al0-14-10-29 WPM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

Yours, truly,

M/M o

CW/ck

Enclosure

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Telephone: (204) 934-5850 Fax {204) 934-5820
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May 21, 1991 DOUBLE REGISTERED

Walter and Annie Kruse
General Delivery

Kola, Manitoba

ROM 1BO

Dear Mr. and Mrs. Kruse:

Re: North Ebor Unit No. 2

Tundra Oil and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 1991,

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name JLocation
1 Tundra Daly Prov. 15-11-10-29 WPM
2 Tundra Daly Prov. 16~11-~10-29 WPM
3 Tundra Daly 13-12-10-29 WPM
4 Tundra Daly 4-13-10~29 WPM
5 Tundra Daly 5-13-10-29 WPM
6 Tundra Daly 1-14-10-29 WPM
7 Tundra Daly 7-14~-10-29 WM
8 Tundra Daly 8-14-10-29 WPM
2 Tundra Daly Al0-14-10-29 WPM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in ILSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

Yourg truly,

A Baesihon/

indy V.
Landman

cW/ck

Enclosure

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Telephone: (204) 234-5850 Fax {204) 934-56820
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May 21, 1991 DOUBLE REGISTERED
Dueck Construction (1976) Ltd. : &Mﬂi
g%&than‘ d{'b \/)Uu ) m ﬂ d(""a’
$0G 'S 47 ? / W“ M
Dear Sirs: U A
A Y <

Re: North Fbor Unit No. 2 l/ / Z

Tundra 0il and Gas Ltd. intends to implement a new waterflood
and unitization scheme in the North Ebor area during the third
quarter of 199l.

Pursuant to 126(d) of the Petroleum Regulations of the Province
of Manitoba, as a Surface owner in the vicinity of the wells
involved, you are hereby notified of the proposed unit. The
wells included in the plan are as follows:

Tract No. Well Name Location
1 Tundra Daly Prov. 15-11--10-29 WPM
2 Tundra Daly Prov. 16-11-10-29 WPM
3 Tundra Daly 13-12-10-29 WPM
4 Tundra Daly 4-13-10-29 WPM
5 Tundra Daly 5-13-10-29 WPM
6 Tundra Daly 1-14-10-29 WPM
7 Tundra Daly 7-14-10-29 WPM
8 Tundra Daly 8-14-10--29 WPM
9 Tundra Daly Al0-14-10-29 WPM

I've enclosed a map outlining the boundary of the proposed unit
for your perusal. You will note the well located in LSD 8 of
Section 14, Township 10, Range 29 WPM will be converted to an
injection well under the plan.

Should you have any questions, please do not hesitate to
contact me at 934-5856.

Yourg truly,

A
indy V.
Landman
CWM/ck

Enclosure

1313-One Lombard Place, Winnipeg, Manitoba, Canada R3B 0X3 Telephone: (204) 934-58560 Fax {204) 934-5820




APPENDIX B: DALY BAKKEN D POOL - RESERVES

0il in Place Primary Recovery Recovery Under I*Vate::flooc‘l2

Tract (m3) (m3) $ (m3) L
15-11 23,849 1,566 7

16-11 11,357 5,106 45

13-12 29,906 5,000 17

4-13 30,663 10,000 33

5-13 18,833 10,405 55

1-14 25,553 6,510 25

7-14 6,814 2,188 32

8-14 25,931 4,791 18

10-14 10,600 _3,000 28

TOTAL 183,506 48,566 26 73,402 40

1) Reserves calculated by extrapolating current production decline to economic limit.
Wells 13-12, 4-13, and 10-14 have limited production history and primary recovery was
estimated by analogy to wells with similar initial production characteristics.

2) Reserves estimated by assuming a similar response as that of N. Ebor Unit #1.




APPENDIX C: DALY BAKKEN D POOL — BESERVOIR PRESSURES

Well Date Type of Test Pressure (Kpa)
7-14-10-29 Feb./87 DST 8,591
9-14~10-29 Jan./88 DST 7,763
15-14-10-29 Feb./88 DST 7,537
12-13-10-29 Mar./88 DST 7,914
13-13-10-29 Feb./89 DST 6,719
5-13-10-29 Feb./89 DST 7,426
9-14-10-29 May/89 Fluid Level 5,392
2-23-10-29 June/89 DST 5,353
2-23-10-29 June/90 Fluid Level 4,480 ~ 4,960
4-13-10-29 Feb. /91 DST 4,355
Al0-14-10-29  Mar./9l DST 5,710

13-12-10-29 Mar./9l DST 6,230
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DALY BAKKEN D POOL HYDOCARBON PORE VOLUME
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DALY FIELD

ML Cum.Prod. FEB. 1991 Cum.
VATER Dec.31/%0 Daily Y.T.D. Total
—x* n Fb Ma Ax Mww hme hiv Aue  Ssp Qxt Nove D md ot
BAKKEN B POOL
01 60B
OIL AND LTD.
7 -29-10-28 11581 B0 22 079 M2 12023
Prov.c 620.2 29 34 6.3 6265
10 -29-10-28 15320 276 U6 091 522 15842
Prow. 9679 80 73 153 983.2
11 -29-10-28 475 144 128 047 272 4747
Prov.c 3024 08 07 15 3039
12 -29-10-28 23592 583 519 192 1102 24694
Prov.c 5549 - - - 554.9
13 .29-10-28 S6 #M45 W6 147 841 586.7
Prov.c 2956 215 194 409 3365
11 -30-10-28 703 155 0.2 001 157 77%6.0
Prow. 255.8 88 218 30.6 286.4
09 -25-10-29 14531 255 129 048 384 14915
10922 358 636 9.4 1191.6
82128 163.2 85848
4089.0 116.2 42830
TOTAL OLL 208.8 N0
TOTAL WATER 78 194.0
NON-UNIT
PREVIOUS 106.6 106.6
MODUCERS 8.3 _ 883
BAKKEN B 83194 1632 86914
POOL : 41713 116.2 4373
TOTAL OiL 208.8 ano
TOTAL WATER 778 1940
BAKKEN C POOL
01 80C
NON-UNIT
PREVIOUS 5153 ;_lgg
BAKKEN C gg.a - 4153
POOL : ns - s
TOTAL Of. - -
TOTAL _WATER - -
Cuanmuwe, 1m3 e ~ \3L4¢
BAKKEN D POOL \L-t Tt . i ‘
01 60D b e T ake
NORTH EBOR UNIT 401 ( Effective July 1, 1990 ) \E, - Tau §
TU LTD.
12 -13-10-29 26375 381 %3 136 M9 27124
2269 29 32 6.1 23.0
13 -13-16-29 14745 545 540 200 1085 15830
3111 55 6.5 124 s
09 -14-10-29 34504 115% 1250 463 2409 KX
5817 151 159 310 6127
15 -14-10-29 31686 762 679 251 141 33137
10518 178 158 3.6 10854




¢ - COMMINGLED

R
1"".
NORTH EtJR UNIT #01 (Cont.) BAKKEN D POOL o .
01 60D DALY FIELD
OIL Cum.Prod. - FEB. 1991 Cun.
WATER Dec. 3156 Pl )08 Daily YTD.  Toal

_Lummmﬁmwm&%&;&_ﬁ_ti
TUNDRA Oil: AND GAS LTD. (Cont)

a
16 -14-10-29 2888.1 - - Lar D AGe - L2 BON AW - 2888.1
3182 - - - 3182
01 -23-10-29 21259 535 913 T A 48% A- 397 1448 227
' 206.9 56 134 190 2259
02 -23-10-29 1796 1233 1226 VRRL T A 454 2459 20255
s 29 73 102 9.7
PREVIOUS - -
PRODUCERS = . _=
NORTH EBOR 175256 4976 18484.7
UNIT #01 2780.1 62.1 28924
TOTAL OfL 461.5 959.1
TOTAL WATER 0.2 1123

TUNDRA OQIL AND GAS LTD.

15 -11-10-29 11573 252 194 ) . 072 446 12019
Fr.Prov. 15380 736 682 N ALY T ) 20 A 3 141.8 16798
16 -11-10-29 8858 1408 89.1 330 2299 1118.7
Prov. 17875 2691 2433 5124 22999
05 -13-10-29 54549 2094 2098 777 4192 SEM)
5550 118 158 276 5826
01 -14.10-29 456 1377 1139 422 2516 6972
108.0 175 88 263 1343
07 -14-10-29 713.1 8.6 123 059 209 7340
¢ 3174 56 9.6 15.2 326
08 -14-10-29 16128 584 542 201 1126 17254
284.1 9.0 9.7 18.7 3028
10269.5 498.7 113483
45900 3554 539
TOTAL OIL 580.1 10788
TOTAL WATER 386.6 7420
NON-UNIT
PREVIOUS - -
PRODUCERS = =
BAKKEN D Z7 1951 996.3 Kz:_g_:y
POOL : 73%0.1 4175 4
TOTAL OiL 1041.6 20379
TOTAL WATER 4368 8543

BAKKEN E POOL

01 80E
NON-UNIT
PREVIOUS Jg.s 555
0

BAEKENE 5558 - %ﬂ
POOL : 108.0 - 1080
TOTAL OIL - -

TOTAL WATER = =
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e Oll and Natural Gas
555 — 330 Graham Avenue

Conservation Board Winnipeg MB R3C 4E3
CANADA

FAX: {204) 945-0586

|
(204) 945-1111 ‘

January 27, 1994

Mr. George Czyzewski, P.Eng.
Senior Reservoir Engineer
Tundra 0Oil and Gas Ltd.

1111 -One Lombard Place
Winnipeg MB R3B 0X4

Dear Mr. Czyzewski:

Re: Application to Convert to Water Injection
Tundra N. Eboxr Unit No. 2 WIW 1-14-10-29 (WPM)

Your application to convert the subject well to water injection
in North Ebor Unit No. 2 is hereby approved. Water injection at
1-14-10-29 is subject to the terms and conditions of Board Order
No. PM 67. The maximum wellhead injection pressure is not to
exceed 9000 kPa. Attached is a copy of the well operations form
approved by the Petroleum Branch.

The EOR incentive for new or enlarged EOR projects was in place
from January 1, 1987 to January 1, 1992. To qualify for the
incentive, the EOR scheme had to be fully implemented by January
1, 1992. Therefore the 15-11, 16-11, and 13-12 wells are not
eligible for an EOR incentive.

If you have any questions please contact John N. Fox, Chief
Petroleum Engineer at 945-6574.

Yours respectfully,

I~

H. Clare Moster
Deputy Chairman

cc. sl File
Virden District Office
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bate January 21, 1994 Memorandum

To The 0il and Gas Conservation Board From John N. Fox

David Tomasson, Chairman Chief Petroleum Engineer
H. Clare Moster, Deputy Chairman

North Ebor Unit No. 2 Telephone

Subject Application to Convert 1-14-10-29 (WPM) to Water Injection

Tundra 0il and Gas Ltd. has made application to convert the well,
Tundra North Ebor Unit No. 2 1-14-10-29 (WPM) to water injection.

Recommendations:

It is recommended that Tundra's application to convert the subject
well be approved under Section 1 of Board Order No. PM €7. A copy of
the proposed letter of approval is attached.

First | Fold

Discussion:

In December 1993 the Board approved the conversion of 9-14-10-29 in
N. Ebor Unit No. 1 to water injection. Tundra's application to
convert 1-14-10-29 to water injection in N. Ebor Unit No. 2 will
create a line drive injection pattern down the centre of the Daly
Bakken D Pool (see Fig. 1).

The 1-14 well has not experienced water breakthrough nor adequate
pregsure support from injection at 8-14-10-29 as evidenced by the low
water-cut (Oct/93 - 1.1 m3OPD at a 11% water-cut) and low reservoir
pressure (3533 kPa). Tundra believes conversion of 1-14 will improve
waterflood sweep efficiency in the southern portion of the unit which
is not adequately supported by injection at 8-14.

The current recovery in N. Ebor Unit No. 2 is 21.1% OOIP and with the
present waterflood configuration ultimate recovery of 38.9% OOIP is
predicted. Tundra estimates the conversion of 1-14 to injection will
result in an incremental recovery of 4580 m?® or 3.1% OOIP primarily
from the 15-11, 16-11, 13-12 and 4-13 wells. Tundra hasg based its
incremental recovery estimate on a relative permeability study in the
Daly Bakken A Pool and detailed waterflood performance of the unit.

There is no need to advertise the application as all royalty and
working interest owners within 0.5 km of 1-14 are participants in the

=

John N. Fox

,-/
-

Recommended for Approval: " _ﬁ§7
L.R. Dubreuil, Director

PS--25 894-01-00930 & x-h
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Subject

oate. January 21, 1994 - Memorandum

To The 0il and Gas Conservation Board ?m"? John N. Fox

David Tomasson, Chairman Chief Petroleum Engineer
H. Clare Mosteér, Deputy Chairman

North Nbor Umit No. 2 Telephone |
Applicetion to Comvert 1-14-10-29 (WPKM) to Water Injection

Tundra Oil and Gas Ltd. has made application to convert the well,

¢ Tundra North Ebor Unit No. 2 1-14-10-29 (WPM) to water injection.

Recommendations:

It ig recommended that Tundra's application to convert the subject
well be approved under Section 1 of Board Order No. PM 67. A copy of
the proposed letter of approval is attached. '

Discussion:

In December 1993 the Board approved the conversion of 9-14-10-29 in
N. Ebor Unit No. 1 to water injection. Tundra's application to
convert 1-14-10-29 to water injection in N. Ebor Unit No. 2 will
create a line drive injection pattern down the centre of the Daly
Bakken D Pool (see Fig. 1).

The 1-14 well has not experienced water breakthrough nor adequate
pressure support from injection at 8-14-10-29 as evidenced by the low
water-cut (Oct/93 - 1.1 mOPD at a 11% water-cut) and low reservoir
pressure (3533 kPa). Tundra believes conversion of 1-14 will improve
waterflood sweep efficierncy in the southern portion of the unit which
is not adequately supported by injection at 8-14.

The current recovery in N. Ebor Unit No. 2 i 21.1% OOIP and with the
present waterflood configuration ultimate recbvery of 38.9% OOIP is
predicted. Tundra estimates the conversion of 1-14 to injection will
result in an incremental recovery of 4580 m® or 3.1% QOIP primarily -
from the 15-11, 16-11, 13-12 and 4-13 wells. Tundra has based its
incremental recovery estimate on a relative permeability study in the

Daly Bakken A Pool and detailed waterflood performance of the unit.

There is no need to advertise the application as all royalty and
working interest owners within 0.5 km of 1-14 are participants in the

=

John N. Fox

Y, ﬂ

1, Director

Recamménded for Approval:

PS-1-26 894-01.00930-8 g
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ollandgasitd.

January 17, 1994

Manitoba Energy and Mines
Petroleum Branch

555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

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

Dear Mr. Fox,
RE: North Ebor TUnit No.2

Application to Convert 1-14-10-29 W1M to Injection
Service

INTRODUCTION

The referenced application represents Tundra’s continuing
efforts to maximize o0il recovery from our waterflood
operation in the Bakken 'D’ Pool. Waterflood operations were
initiated in the North Ebor Unit No.2 in October, 1991. 0il
recovery to November 30, 1993 is estimated at 21.1 % of the
total original oil-in-place. The total average daily oil
production in the Unit during November, 1993 was 13 m3/day
at a watercut of 72.5% (refer to Figure No.l). Currently,
only well 10-14-10-29 has indicated water breakthrough,
quite likely from non-Unit injection well 16-14-10-29.

Tundra’s objectives to convert 1-14-10-29 to injection
service parallels the scope of our recently approved program
at well 9-14-10-29 (new injector in North Ebor Unit No.1),
and are as follows:

1. Improve recovery of bypassed oil in LSD 1-14-10-29 and in
the surrounding LSD’s.

2. Improve pressure maintenance in the LSD’s along the
southern boundary of the North Ebor Unit No.2., which in our
opinion are not currently receiving pressure support from
injection well 8-14-10-29,

3. Improve cumulative voidage replacement in the entire
Unit.

4. Reduce the injection pressure load on the existing
injection well at 8-14-10-29.

Tundra has notified in writing the surface owner in LSD

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone: (204) 934-5850 Fax: (204) 934-5820
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1-14-10-29, and the mineral owner in 2-14-10-29 (waiver of
objection} of our intentions to convert well 1-14-10-29 to
injection service.

LAND

Figure No.2 outlines the North Ebor Unit No.2 land area
and the location of the new injection well.

GEOLOGY

A reservoir fence diagram was prepared to determine the
connectivity between wells in the Bakken ’'D’ Pool. Tundra’s
analysis indicates that proposed injection well 1-14-10-29
is the most attractive to further improve recovery in the
North Ebor Unit No.2. The 1-14-10-29 location has greater
reservoir sweep exposure than any of the other locations in
the southern sector of the Unit. Well 1-14-10-29 will also
provide injection support to the producers on the southern
boundary of the Unit, which are presently not being affected
by injection well 8-14-10-29. Appendix A outlines the
reservoir fence diagram for the Bakken ‘D’ Pool.

PRODUCTION PERFORMANCE

The production history for the Unit is outlined in Figure
No.l. Peak o0il production of 26.5 m3/day occurred in the
Unit during mid 1991. 0Oil production capability has declined
since then about 22% / year.

Waterflood operations arrested the production decline
during the period between 1late, 1991 and early, 1993.
Production capability began to decline more significantly
after the first quarter of 1993. This sharp oil production
decline is attributable to the Dbeginning of water
breakthrough at well 5-13, and an increase in the watercut
at well 13-12 during the month of November, 1993. 0il
production capability has declined about 36% during the
period between April to November, 1993.

A review of waterflood performance in the Unit indicates
that incremental oil recovery has primarily been achieved in
Unit wells 4-13, 5-13, and 9-14 (North Ebor Unit No.1}.
There has been minimal to no waterflood support provided to
the other Unit wells by injection well 8-14-10-29.

Appendix B outlines the production histories of the
individual wells in the North Ebor Unit No.2.
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PRESSURE HISTORY

A review of the pressure history in the Unit was
undertaken to further predict waterflood sweep trends in the
Unit. A review of the DST at well 4-13 indicates that there
had been significant drainage from well 5-13 to the north,
prior to the drilling of well 4-13. The static extrapolated
reservoir pressure at 4-13 from the DST was 4255 kPa (refer
to Appendix C). This represents a significant decline from
the original reservoir pressure of about 8600 kPa (refer to
DST for well 15-11 in Appendix C). This suggests that there
is a preferential flow path between wells 5-13 and 4-13.
More recently, a pressure buildup done at well 1-14 in 1992
suggests that there has been minimal pressure support
directed towards this location from injection well 8-14.
After a shut-in period of 3 months, the 1-14 shut-in static
pressure was only 3533 kPa (refer to Appendix C). A pressure
fall-off test completed in 1993 at injection well 8-14
indicates that there has primarily been re-pressurization
within the 8-14 LSD. The pressure fall-off test at 8-14
indicates that the average static pressure is about 6200 kPa
(refer to Appendix C).

In summary, the available pressure history suggests that a
strategy for waterflooding and pressure maintenance is
required for the southern sector of the Unit. Waterflooding
and pressure maintenance to date has been realized primarily
at wells 4-13 and 5-13. On this basis, conversion of either
4-13 or 5-13 to injection service would provide minimal
incremental recovery or pressure maintenance in the southern
sector of the Unit, since there is a preferential flow path
between these two locations. As a result, well 1-14 is a
better candidate well to improve waterflood recovery at
wells 15-11, 16-11, and 13-12.

RESERVES

Tables No.1l and No.2 outline the volumetric reserve
estimates for the Bakken ‘D’ Pool lower and upper zones in
the Unit, respectively. Total original oil-in-place 1is
estimated at 149,651 m3 (941,300 STB) in the North Ebor Unit
No.2.

RECOVERY PROFILES

Table No.3 outlines the current recovery profiles for the
Unit to 93.11.30. Current total Unit recovery is estimated
at 21.1% of the total original oil-in-place. Total remaining
proved producing oil is estimated at 167,700 STB without
further optimization.




Titra ‘
ollandgasitd.

The methodology that was used to determine the current and
ultimate recovery profiles in the Unit commenced with first
a volumetric estimate of the original ocil-in-place in each
LSD in the Unit. Log and core data was used to estimate
porosity and net pay at each well 1location. An initial
formation water saturation of 57.8% (from relative
permeability study) was assigned to the lower Bakken zone,
and an initial formation water saturation of 60% (from open-
hole logs) to the upper Bakken zone. An adjustment was also
made in the previously mentioned initial water saturations
in wells indicating high ultimate recovery factors. As is
outlined in Tables No.l and No.2, the total original oil-in-
place in the lower and upper zones is estimated at 101,980
m3 and 47,671 m3, respectively.

The next step in the process was to estimate the ultimate
recovery for each well based on decline analysis. A plot of
the ultimate recovery estimated from each well is presented
in Appendix D. As a final check, all the production data was
aggregated to obtain an wultimate recovery using decline
analysis and compared to the sum of the individual well
ultimate recovery estimates. Figure No.3 outlines the
ultimate recoverable oil with current waterflood
performance. There was a good correspondence between the two
aforementioned methods in estimating ultimate recoverable
0il from the Bakken formation in the North Ebor Unit No.2.

Current recovery factors (to 93.11.30) were then
calculated for both the lower zone, and for the total oil-
in-place. The two current recovery scenarios are presented
in Table No.3. The first scenario considered that only oil
from the lower Bakken zone was recoverable in the Unit. The
second scenario included recovery from both the upper and
lower Bakken =zones. OQil recovery was considered possible
from the upper Bakken zone, since well 15-11-10-29 has only
upper Bakken horizon and has recovered 1828.9 m3 to
93.11.30. Although it is speculative to assign sgignificant
recovery from the upper Bakken 2zone, there is some
contribution being provided by this layer, especially since
the majority of the Bakken wells have been hydraulically
fractured. If oil recovery is only occurring from the lower
Bakken zone, the current recovery from this layer is
estimated at 31.0 % of the oil-in-place. 0il contribution
from both the upper and lower Bakken zones results in a
lower current recovery factor of 21.1 % of the oil-in-place.

A note is also in order as to what the ultimate
theoretical recovery should be for the Bakken reservoir with
waterflooding. A relative permeability study was completed
for the Bakken formation in the Kola Unit No.l during 1993.
An ultimate recovery of 53% of the original oil-in-place was
obtained with the core flooding method. The majority of the
core sample that was used in the study was representative of
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the lower Bakken zone. However, as previously outlined, a
certain percentage of the upper Bakken horizon may have
recoverable oil with waterflooding, especially if primary
recovery has already been demonstrated in the North Ebor
Unit No.2 from the upper zone. On this basis, an ultimate
recovery factor of up to 53 % of the oil-in-place was
considered possible from the lower Bakken reservoir with
waterfloding, and a nominal incremental recovery of up to 5%
of the oil-in-place from the upper Bakken zone may be
possible with waterflooding. If a well indicated a
significantly higher recovery than 53 % of the oil-in-place
from the lower Bakken zone with waterflooding, this was
attributed to drainage of o0il reserves from offset LSD's.
This is especially evident at well S-13 which indicates a
current recovery factor from the lower zone in excess of
100%, and an ultimate recovery factor of 84% of the total
oil-in-place. The pressure history in LSD 4-13-10-29 further
supports that well 5-13 has drained a greater proportion of
the o0il reserves from LSD 4-13. In addition, the remaining
regerves in LSD 8-14 have also been primarily swept towards
LSD’s 4-13 and 5-13. This preferential sweep direction would
also account for the high recovery at well 5-13.

INCREMENTAL RECOVERY

The incremental oil recovery expected by converting well
1-14 to injection service will be primarily captured at
wells 15-11, 16-11, 13-12, and 4-13-10-29. LSD 1-14
currently has only primary recovery based on recent pressure
surveys and the ultimate recovery expected at this location
(refer to Table No.3). Incremental reserves of 17,000 STB
(2,730 m3) are estimated to be recovered from LSD 1-14 by
the offset wells with the conversion of 1-14 to injection
service. This estimate was determined by assigning a maximun
recovery of 53 % of the oil-in-place from the lower Bakken
zone with waterflooding. Ultimate primary reserves were
deducted to obtain the incremental oil recoverable from LSD
1-14 with waterflooding. A further adjustment was made to
account for sweep efficiency (maximum 75% of reservoir area
in LSD 1-14). In addition, proposed injector 1-14 will
provide waterflood recovery to the north half of LSD’s 15-
11, 16-11, and 13-12-10-29. Incremental recovery from LSD
15-11 (based on incremental recovery factor of 5 % of oil-
in-place with waterflooding upper Bakken zone) is estimated
at 2,400 STB (380 m3). The waterflood recovery estimate in
LSD 15-11 recognizes only that the north half of this LSD
will be impacted by injection well 1-14. Similarly, using
the aforementioned methodology in LSD 16-11, incremental oil
recovery of 9,400 STB (1500 m3) is estimated with
waterflooding. Although LSD 13-12 will benefit in terms of
recovery and pressure maintenance from injector 1-14,
incremental waterflood recovery has not been estimated due
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to the high primary recovery already expected from well 13-
12. The high primary recovery may be attributable to
drainage of primary reserves from offsetting spacing units,
and possibly contribution of o0il recovery from the upper
Bakken zone. The 13-12 well has a thick upper Bakken
section, and incremental waterflood reserves will Dbe
estimated after waterflood response becomes evident at this
location from injector 1-14.

Total incremental oil recovery of 28,800 STB (4,580 m3) is
estimated by converting 1-14-10-29 to injection service.

INJECTOR SELECTION PROCESS

The following criteria (ranked in decending order of
importance) were used to screen existing producing wells as
injector candidates:

1. Good reservoir connectivity with offset producers (refer
to Appendix A).

2. Bypassed o0il remaining in spacing units or minimal
waterflood support currently being provided by existing
injection well.

3. Minimization of o0il migration out of the Unit where there
are no producers to capture the incremental oil with further
waterflood optimization. This criteria also addressed
whether there was further opportunity to drill additional
wells outside the current Unit boundaries.

The current waterflood pattern in the North Ebor Unit No.2
is an inverted 9-spot. The next logical step is to consider
installing an inverted 5-spot in the Unit. An inverted 5-
spot grid was developed for the entire Bakken ‘D’ Pool as is
outlined in Figure No.4. The only wells in the North Ebor
Unit No.2 that would satisfy the inverted S5-spot
configuration are 16-11, 4-13, and 10-14-10-29. 8ince all
the potential candidate locations were edge wells, this was
not considered a viable option at this time due to the
possibilty of sweeping reserves out of the Unit with no
further identifiable development drilling locations. Well 1-
14-10-29 was the only location that satisfied Tundra’s
aforementioned criteria for providing further waterflood
recovery in the Unit. The reservoir fence diagram in
Appendix A, and the ultimate recovery profiles presented in
Table No.3 support our decigion.

The conversion of 1-14-10-29 to injection service will
result in a line drive centrally located in the Bakken ‘D’
Pool. This waterflood scheme will essentially sweep oil to
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the wellg located on the eastern and western boundariesg of
the North Ebor Units No.l and No.2.

ROYALTY INCENTIVE STATUS

The Crown in 1991 did not recognize Tundra’s application
for royalty incentive status to be extended to all wells in
the North Ebor Unit No.2, since the wells in LSD’s 15-11,
16-11, and 13-12 were not part of a formal waterflood
pattern. Tundra’s current waterflood optimization program
will provide incremental recovery and pressure maintenance
in wells 15-11, 16-11, and 13-12, and on this basis, the
royalty status of these wells should be reviewed.

In accordance with your letter dated December 16, 1891
pertaining to EOR incentives (refer to Appendix E), Tundra
requests that with the conversion of the 1-14-10-29 well to
injection service, a royalty incentive be granted to wells
15-11, 16-11, and 13-12 as was previously provided to the
other Unit wells. The 15-11, 16-11, and 13-12 wells will now
be part of a formal injection pattern, and one LSD from an
injection well (1-14-10-29).

WATER INJECTION SERVICE COMPLETION

Figure No.5 outlines the proposed down-hole configuration
for placing 1-14-10-29 into injection service.

Tundra 0il and Gas Ltd. would prefer to begin converting
1-14-10-29 to injection service by mid - February, 1994, and
any further assistance that Tundra can provide to expedite
approval of this application will be made available from our
office. Should you have any gquestions, I can be reached at
934-5853.

Respectfully submitted,

TUNDRA OIL AND GAS LTD /

George Czyzewski, P.Eng.
Senior Reservoir Engineer
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FIGURE NO.2
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FIGURE NO 4

INVERTED 5-SPOT FLOOD PATTERN

Twp 10

€
® L J
‘cp‘.{ y

wmeswNORTH E BOR UNIT NO.2

= PROPOSED |-14 INJECTOR

= POTENTIAL INJECTORS FOR 5-8POT FLOOD PATTERN




FIGURE NO.5

PROPOSED CONVEREBION TO WATER INJECTION
TUNDRA DALY 1-14-10-29 WiM

ANNULUS FILLED

WITH INHIBITED :

FRESH WATER INTERNALLY COATED 60.3 MM TBG
114.3 MM CASING

H COATED AD-1 TENSION PACKER

SETAT 845 M
BAKKEN PERFORATIONS
#57.0-080.5 M

P.8.T.0. e64.0 M
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APPENDIX A

BAKKEN ‘D’ POOL RESERVOIR FENCE DIAGRAM
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APPENX B

NORTH EBOR UNIT NO.2
INDIVIDUAL WELL PRODUCTION HISTORIES
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APPENDIX C

NORTH EBOR UNIT NO.2
BAKKEN 'D’ POOL PRESSURE HISTORY
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APPENDIX D

INDIVIDUAL WELL ULTIMATE RECOVERY PLOTS
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APPENDIX E

CROWN LETTER OUTLINING EOR INCENTIVES FOR NORTH EBOR UNIT NO.2




. 'RECEIVED DEC 1 0 1991 %
Manitoba = )

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

(204) 945-6577
December 16, 1991 FAX: (204) 945-0586

Tundra 0il and Gas Ltd,
1313-One Lombard Place
Winnipeg, Manitoba

R3B 0X3

Attn: Bob Puchniak
Dear Sir:
Re. OR Inc ve riod - bo n

In accordance with Schedule D of the Petroleum Crown Royalty and
Incentives Regulation (MR 63/87), as amended by (MR 264/87), some of the

tracta in the subject U ified for an EOR Incentive Period of
29 months beginning 1 -

The attached package shows the calculation and the incentive perlod
for the eligible tracts.

Please note that if any tracts are in an existing "incentive period"”
or have a "holiday volume" yet to be produced, the EOR Incentive Period
for that tract will commence:

a) at the expiration of the current incentive period,
or
b) with the first non-holiday volume produced.

Should you have any questions regarding the calculation of eligible
tracts please contact Mr. John Fox at (204) 945-6574. Any other
questions may be directed to the undersigned at (204) 945-6571.

Yours sincerely,

Brad Thiessen

Manager

Petroleum Administration
BT/ps

Encls

cc: €. Isfeld
P. Seymour

1209P




NORTH EBOR UNIT NO. 2
EOR INCERTIVE CALCULATION

OIL RATE(q) = (2 621.6/11 304)%24 = 5.57 m3/d
WATER CUT(wc) = 569.3 %100 = 17.84%
(569.3+2 621.6)
I, = 72 - 9q = 72 - 9(5.57) = 21.87 months
Iye = _w¢ = 17.84 = .14 months
2.5 2,5
TOTAL INCENTIVE (Ipo + Iy) = 29 months
Date Fully Implemented October 1, 1991
Effective Date of Incentive November 1, 1991
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NORTH EBOR UNIT NO. 2
EOR INCENRTIVE DATA
(First Four Producing Months)

MONTHS
WELL HOURS OIL WATER IRCERTIVE

15-11-10-29% 0
Prov.
16-11-10-29% 0
Prov.
13-12-10-29* 0
4~13-10-29 2,112 702.1 39.2 29
5-13-10-29 1,824 736.8 91.8 29
1-14-10-29 2,208 445.6 108.0 29
7-14-10-29 2,112 117.1 52.4 29
Commingled
8~14-10-29 1,776 439.3 89.3 29
A10-14-10-29 1,272 180.7 188.6 29
TOTALS 11,304 2 621.6 569.3

*Not in an Injection Pattern - No Incentive at this time
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