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September 9, 1996

Manitoba Energy and Mines
Petroleum Branch

1395 Ellice Avenue, Suite 360
Winnipeg, Manitoba

R3G 0OG3

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

Dear John,

RE: Kola Unit No.2
Pregssure Maintenance Application

Please find attached an additonal copy ©of the referenced
application.

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

Yours truly,

TUNDRA OIL AND GAS LTD. ya

George Czyzewski, P.Eng.
Senior Reservoir Engineer

1111 - One Lombard Place, Winnipeg, Manitcha R3B 0X4 Telephone: (204) 934-5850 Fax: (204) 934-5820
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August 30, 1396

Manitoba Energy and Mines
Petroleum Branch

1385 Ellice Avenue, Suite 360
Winnipeg, Manitoba

R3G 0G3

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

RE: North Kola Field
Pressure Maintenance Application

A. EXECUTIVE SUMMARY
A.1 Introduction

The North Kola Field is located north of XKola Unit
No.1 (refer to Attachment No.1l). The total land area of
North Kola consists of 26.75 sections, which is currently on
32 hectare spacing (MB. EMR Spacing Order No.11). The
principal producing horizon is the Bakken "A" Pool with 11
producing wells both on 16 and 32 hecatre spacing. Current
0oil production from the 11 producing wells is about 36
m3/day at a field watercut of 19%. The purpose of the
pressure maintenance application is to install waterflood
operations to maximize o0il recovery in the area (291.4
hectares) outlined on Attachment No.3.

A.2 Conclusionsg

1. The Bakken "A" Pool has been determined toc be a good
candidate for waterflood operations based on actual field
performance in the Kola Unit No.1.

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

3. The waterflood program will be staged in the the proposed
Kola Unit No.2 area. Staging is recommended to test the
feasibility of a combined 16 and 32 hectare waterflood. The

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone: {204) 934-5850 Fax: (204) 934-5820
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initial injection well will be 1-32-10-29. Incremental oil
production from the initial waterflood pattern is estimated
at 5,400 m3 (34,000 STB).

4. The waterflood program will be expanded to other areas:iof
the Unit pending a favourable production response from the
initial area of waterflooding. The initial area of
waterflooding is outlined in Figure No.3.

A.3 Discussion
The following highlights have been summarized from
the subsequent sections of the pressure maintenance
application.
UNIT NAME
Tundra suggests that the official unit name of the new

pressure maintenance scheme in the North Kola Field shall be
the Kola Unit No.2.

OPERATORSHIP

Tundra 0il and Gas Ltd. will be the operator of record of
the Kola Unit No.2.

ONIT WELLS

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

UNITIZED ZORE

The unitized zone in the proposed Kola Unit No.2 will be
the Bakken "A" Pool.

TRACT FACTORS

The tract factors of the proposed Kola Unit No.2 lands are
outlined in Table No.7. The Unit working interest owners
have agreed to determine the tract factors based on oil
production during the last 90 operating days (referenced to
June 30, 1996). This formula has been used in unitizing the
Bakken formation in Kola Unit No.1.
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WORKING INTEREST OWNERS

The working interest owners in the Kola Unit No.2 will be
Tundra Oil and Gas Ltd., gnd Corvair 0Oils Ltd. The working
interests in the Unit will be as follows:

Tundra 0il and Gas Ltd. 98.60700 %
Corvair 0Oils Ltd. 1.39300 %
Total 100.00000 %

Appendix I (Letter Agreement) outlines the agreed upon
working interests in the Unit,

TE I IES

The waterflood performance predictions for the Bakken "A"
Poocl in the proposed Kola Unit No.2 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.

Engineering reviews included reserve estimation,
historical production assessment, and ultimate recovery
predictions. A review was also undertaken of the following
studies: a) relative permeability data developed from the
Kola Unit No.1, b) the Kola Unit No.l pressure maintenance
application dated July, 1993, c) the Kola Bakken "A" Pool
reservoir simulation study, and the recent Kola 32 hectare
spacing application dated July, 1994 to further support
commencement o©f waterflood operations at North Kola.
Waterflood performance in the proposed Kola Unit No.2 will
be piston dispacement as historically observed in North Ebor
Units No.l1l and No.2. Similar waterflood performance is
expected in the Kola Unit No.l1l where secondary operations
were initiated in October, 1993. Piston waterflood
displacement is characterized by 1low watercuts until
breakthrough. Once water breakthrough occurs, the majority
of the o0il will have been recovered with the current
spacing. Watercuts will increase rapidly after break
through. The piston displacement process in this reservoir
has been assessed as providing effective o0il sweep and
recovery.
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HISTORICAL PRODUCTION

Figure No.l outlines the production history of the
proposed Kola Unit No.2. The o0il production profile has
progressively increased due to development drilling and
workovers. Current o0il production is about 36 m3/day (June,
1996) and has increased significantly since late 1995 due to
development drilling and  workovers. Cumulative oil
production in the proposed Unit to 96.06.30 was 25,848 m3
(163 M STB). Ultimate primary oil recovery is estimated at
65,300 m3 (410 M STB). Ultimate primary o0il recovery of
21.5% of the oil-in-place is estimated based on log derived
volumetrics. Table No.4 outlines the primary production
forecast for the proposed Unit.

RESERVE

The Bakken volumetric oil-in-place estimates for the
proposed Unit are outlined in Table No.3. The ultimate
recovery factors for each of the individual wells under
primary recovery are outlined in Table No.5. The ultimate
primary recovery prediction at this time from the proposed
Unit is outlined in Figure No.2.

WATERFLOOD RECOVERY

Based on reservoir simulation and actual waterflood
performance in the Bakken "A" Pool, incremental waterflood
0il recovery of 5% of the oil-in-place is estimated. Total
primary and waterflood o0il recovery in the proposed Kola
Unit No.2 is estimated at 26.5% of the oil-in-place.
Incremental o0il recovery of 34 M STB is estimated from the
initial area of waterflood operations (refer to Table No.6} .
Forecasted primary and waterflood recovery in the initial
area of waterflooding is outlined in Figure No.4.

WATERFLOOD PATTERN

An inverted 5-spot waterflood pattern is recommended in
the Unit. This configuration has been selected based on good
historical performance in other Bakken waterfloods that are
operated by Tundra 0il and Gas Ltd. The optimal ratio
between producers and injectors is 2:1. Figure No.3 outlines
the proposed configuration of the waterflood patterns in the
Unit. Initially well 1-32-10-29 will be converted to
injection service. Pending good waterflood response, the
next well proposed for water injection service would be 3-
33-10-29.
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FACILITIES

The Kola Unit No.2 will utilize the battery facilities
from Kola Unit No.l1 1located at 4-28-10-29. The water
injection pump will be located at injector 1-32-10-29 W1M.
Make-up injection water will be procured that is compatible
with produced Bakken water. Figure No.5 outlines the
location of the facilities, and existing flowlines in the
proposed Unit.

NOTIFICATION OF MINERALS AND FACE RIGHTS O RS
Tundra is in the process of notifying all mineral rights

and surface owners of the unitization of Kola Unit No.2 and
subsequent commencement of waterflood operations.

Regpectfully Submitted,

TUNDRA OIL AND GAS LTD.

George Czyzewski, P.Eng.
Senior Reservoir Engineer




B. GEOLOGY

B.1 Description

The productive formation in the Kola Unit No.2 is the
Bakken "A" Pool which extends northward from Kola Unit No.1.
The Bakken "A" Pool is a fine to medium grained dolomitic
sandstone developed at the base of the Middle Bakken Member
(refer to Attachment No.4). The productive interval ranges
from 0.75 to 3.25 metres in the Kola Unit No.2. A porosity
cutoff of 15%, corresponding to a permeability cutoff of 1
md, has been used to define effective hydrocarbon pore
volume.

The majority of production is obtained from the basal
layer of the Middle Bakken Member. The basal layer is below
the porosity cutoff at wells 15-28 and 11-33-10-29.
Production from the two aforementioned wells is obtained
from the upper layer of the Middle Bakken Member.

Top seal for the reservoir is provided by the
overlying black shale of the Upper Bakken Member (refer to
Attachment No.4). Seat seal is the red and green dolomitic
shales of the Devonian Lyleton formation. Lateral changes in
porosity, permeability, and depositional texture provide an
important component of the trapping mechanism for the Middle
Bakken sandstones.

B.2 Mapping

The following mapping is available for the Kola Unit
No.2:

* Attachment No.4: Bakken Formation Stratigraphic Column

* Attachment No.5: Bakken Pore Volume Map

B.3 Core Analysis
Core data is available for wells 1-32-10-29 and 3-33-
10-29 (refer to Appendix E).
C. RESERVOIR PARAMETERS
C.1 Rock Parameters
Rock parameters and minimum cutoffs such as porosity

and permeability were determined from the available core
data. Core data was then calibrated to log response to




provide parameters for non-cored wells.
C.2 Fluid Parameters

Table No.l summarizes the fluid parameters of the
Bakken "A" Pocl in the Dnit. The fluid parameters were
determined from PVT analysis and correlation charts. A PVT
test was initially done at well 3-28-10-29 in 1988 and
repeated with reservoir fluids in 1994 to ensure for
reliability.

D. PRESSURE SURVEYS
D.1 Field History

The Bakken "A" Pool pressure history consists of
recent DST's from new wells and conventional pressure
buildup tests after well completion. The initial delineation
well at 7-33-10-29 in December, 1993 indicated a measured
static reservoir pressure of 7,824 kPag. Original reservoir
pressure in the Bakken "A" Pool is estimated at 8,600 kPa.
Further development drilling in 1994 at 3-33-10-29 on 32
heactare spacing indicated a static reservoir pressure of
6,944 kPag. A DST run at 1-33-10-29 (1995 development well)
indicated an extrapolated static reservoir pressure of 7,875
kPag. More recently, two development wells (15-28 and 5-33-
10-29) were drilled during the first quarter of 1996 on 32
hectare spacing. Well 15-28-10-29 indicated a static
reservoir pressure of 5,923 kPag. A conventional pressure
buildup test at well 5-33-10-29 indicated a static reservoir
pressure of 5,840 kPag. Based on the available pressure
survey data, the average static reservoir pressure in the
Unit is estimated at about 6,000 kPa. The historical
pressure survey data confirms that drainage of Kola Unit
No.2 oil reserves has occurred from the wells located to the
south in Kola Unit No.l. This reservoir phenomenon supports
the current reservoir management strategy of continuing
development of the Bakken "A" Pool on 32 hectare spacing.
Appendix F outlines the available pressure survey data.

E. RESERVES AND PRODUCTION HISTORY
E.1 Original 0il-In-Place Estimate

The oil-in-place estimate for the Kola Unit No.2 is
based on volumetrics. The volumetric method was based on log
and core derived parameters of net pay and porosity. The
initial formation water saturation was based on the relative
permeability study completed for the Bakken "A" Pool at well
4-28-10-29. No material balance work was done since there is
inadequate presure survey data to obtain a reliable
estimate. A porosity cutoff of 15% was used to determine




effective hydrocarbon o0il pay. Initial irreducible water
saturation is estimated at 58% from the relative
permeability study. Total oil-in-place in the Unit 1is
estimated at 1.9 MM STB (303,476 m3). Table No.3 outlines
the individual well oil-in-place estimates.

E.2 PField Production History

Figure No.1l outlines the total production history of
the wells that are to be included in the Kola Unit No.2. 0il
production averaged about 32 m3/day during 1994 to 1995 from
the Unit o0il wells. More recently, total oil production was
36 m3/day at a watercut of 19% at 96.06.30. Cumulative oil
production to 96.06.30 was 25,848 m3. Appendix A outlines
the total Unit production history. The individual well
histories and production time plots are outlined in Appendix
B and Appendix C, respectively. ‘

E.3 Primary Production Forecast

The Unit primary o0il production forecast for the
remaining proved producing reserves is outlined in Table
No.4.

E.4 Recovery Profiles

Ultimate primary oil recovery of 65 M m3 (410 M STR)
is estimated from the Unit wells. Figure No.2 outlines the
total Unit ultimate primary oil recovery prediction at this
time. The production history of 1996 development wells 15-28
and 5-33-10-29 was too short to provide a reliable ultimate
primary recovery prediction. As a result, the pore volume
and initial production rates of wells 15-28 and 5-33-10-29
were compared to analogous wells to derive a preliminary
primary recovery estimate. Current oil recovery of 8.5% of
the oil-in-place is estimated in the Unit to 96.06.30.
Ultimate primary oil recovery from the Unit is estimated at
21.5% of the oil-in-place. Table No.5 outlines the
individual well oil recovery profiles. Appendix D outlines
the individual well ultimate recovery prediction plots.

F. WATERFLOOD PROGRAM
F.1 TUnit Lands and Wells

The Kola Unit No.2 lands are outlined in Attachment
No.3. The Kola Unit No.2 will comprise a total land area of
291 hectares (720 acres). The initial area for waterflooding
is outlined in Figure No.3, and will comprise a total area
of 113.3 hectares (280 acres). The initial waterflood area




represents 39% of the total Kola Unit No.2 lands. Table No.?2
outlines the Kola Unit No.2 wells. Table No.6 outlines

the initial wells in the Unit selected for waterflood
operations. .

-~

F.2 Tract Factors and Working Interests

The method approved in the Kola Unit No.l1l to determine
tract factors and equity interests has been adopted for the
same in Kola Unit 'No.2. 0il production during the last 90
operating days for each well has been used as the basis to
determine the tract factors at Kola Unit No.2. Historically,
current production has been assessed as the most reliable
indicator of a wells production potential and ultimate
recovery in the Kola Bakken "A" Pool. Pore volume in this
pool has not been an appropriate parameter in determining
working interests because of completion problems, which has
resulted in poor production performance in several wells
with good pore volume.

The last 90 operating days in the Kola Unit No.2
representéd the period from February, 1996 to June 30, 1996
(refer to Table No.7}. Table No.8 outlines the agreed upon
tract factors for Kola Unit No.2.

F.3 Engineering Studies

The special core analysis completed at well 4-28-10-29
in the Kola Unit No.1 would be representative of the
waterflood performance expected in Kola Unit No.2. The
engineering analysis that followed from the relative
permeability analysis included the assessment of (a)
mobility ratio, (b) cumulative production vs cumulative
injection profile, (c) injection pressure vs cumulative
injection, (d) review of Ky, and Ky, curves, and (e) sweep
efficiency. Waterflood performance in Kola Unit No.2 will be
primarily characterized by piston displacement (low watercut
during the majority of the producing life, with water
breakthrough towards the end of the wells producing life).
For more information pertaining to the aforementioned
performance parameters, refer to the Kola Unit No.1l Pressure
Maintenance Application(July,1993) at the Manitoba Petroleum
Branch.

F.4 Waterflood Pattern Selection

Figure No.3 outlines the waterflood patterns proposed
for the Kola Unit No.2. The waterflood patterns are
essentially inverted 5-spots on 80 acre spacing. Initially
well 1-32-10-29 will be converted to water injection
service. The waterflood pattern impacted by proposed
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injection well 1-32-10-29 represents an area on 40 acre
spacing. From an areal standpoint, well 1-32 is the best
location to deliver pressure maintenance to the offsetting
wells on 40 acre spacing. The next logical choice for water
injection will be well 3-33-10-29. This waterflood pattern
will test pressure maintenance on 80 acre spacing. The
timing for conversion of 3-33 to injection service will be
when o0il production drops below 1 m3/day. Well 11-33 ig not
included in any waterflood pattern, since the lower layer of
the middle Bakken Member is absent at this location (upper
layer only at 11-33). Waterflooding in the Bakken "A" Pool
has only been effective in the lower layer of the Middle
Bakken Member. Well 1-33-10-29 is in a area with an
incomplete waterflood pattern. Either further exploration is
required to the east of 1-33 to develop an inverted 5-spot
waterflood pattern, or 1-33 can be converted to injection
gervice in the future. Converting 1-33 to injection- service
at a later date will complete waterflood sweep in the
existing Unit area.

F.5 Incremental Reserves and Forecast

Incremental oil reserves of 5,400 m3 (34,000 STB) are
estimated in the initial area of waterflooding at Kola Unit
No.2. The wells comprising the initial area of waterflooding
in the Unit are outlined in Table No.6. Incremental oil
recovery of 3.5% of the oil-in-place is estimated with
waterflood operations in the initial area of secondary
operations. Total primary and secondary recovery in the
initial area of waterflooding is estimated at 30% of the
oil-in-place. Table No.6 also outlines the primary and
waterflood oil forecasts in the initial area of the Unit
designated for pressure maintenance. Total incremental oil
recovery of 95,000 STB is estimated in the Unit with
waterflood operations. This would require installing two
additional injectors at 1-33 and 3-33-10-29. Table No.9
provides a summary of the reserve and recovery factor
profiles estimated in the Unit.

F.6 Water Injection Rate

The water injection rate recommended at injection well
1-32-10-29 is 25 m3/day. Tundra has found from actual field
experience that this is the wmaximum injection rate possible
without exceeding the fracture gradient in this formation.
The total fluid production from the waterflood pattern wells
is estimated at 25 m3/day. However, the majority of the
filuid from well 2-32-10-29 is coming from out of zone.
Therefore, an initial injection rate of 25 m3/day should
replace current and cumulative voidage. Maximum wellhead
operating injection pressure will be 9,500 kPag.
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F.7 Facilities

The wells in Kola Unit No.2 are tied into the central
battery facilities at 4-28-10-29 in Kola Unit No.l. Water
treatment facilities will also be located at the central
battery facilities with the injection pump at the 1-32-10-29
well site. Wells that are not tied in at this time will
continue to produce to their existing lease tanks. Figure
No.5 outlines the central battery facilities at 4-28-10-29.
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TABLE NO.1
BAKKEN ‘A’ POOL FLUID PARAMETERS

BAKKEN "A’” POOL

Reservoir Temperature 31 deg. C

Bubble point Pressure 2,101 kPa

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
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INDIVIDUAL WELL PRODUCTION HISTORIES
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APPENDIX C

INDIVIDUAL WELL PRODUCTION PLOTS
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APPENDIX D

INDIVIDUAL WELL ULTIMATE RECOVERY PREDICTIONS
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APPENDIX E

CORE REPORTS WELLS 1-32-10-29 AND 3-33-10-29
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Cumulative Frequency X _______ Cumulative Capacity Lost ¥

CHEMITAL 5§ 3E0LC5ICA. _ABRSHATILT=S 7.
Company : TUNDRA OIL AND GAS LTD. Lab No: $594-4540
Well Name: TUNDRA DALY 3-33-40-29 W1 Fig No: 1
Formation: BAKKEN ) Date : 18994-09-16
Interval : 853.50 - B65.50
Arithmetic Mean Porosity: 0.469  ___ .. _______ Gaometric Mean KMAX: 3.026
Median Poroaity: 0.174 L v Median KMAX: 2,185
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SHEMICAL 2 35303104 ~AB80RATORISS Vo,
Company TUNDRA OIL AND GAS LTD, Lab No: S94-4540
Well Name: TUNDRA DALY 3-33-10-29 Wi Fig No: 2 :
Formation: BAKKEN Date 1994-09-15
Interval 853.50 - 865.50
Arithmetic Mean Grain Density: 2735, Median Grain Oenaity: 2727.
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HORIZONTAL PERMEABILITY (KMAX). MD

CHEMICAL & GEOLOGICAL ~ABORATORIES ING.

—
Company TUNDRA OIL AND GAS LTD, Lab No: S94-4540
Well Name: TUNDRA DALY 3~33-10-29 W1¢ Fig No; 3
Formation: BAKKEN ) Date 1994--09-185
Interval : 853,50 - 865.50

HORIZONTAL PERMEABILITY (KMAX) VS POROSITY
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APPENDIX F

PRESSURE SURVEYS
WELLS 156-28-10-29, 1-33, 3-33, 5-33, 7-33-10-29




DRILL STEM TEST

WELL 156-28-10-29




JAN-26-1996

Well Data

well Name:
Well |Location:
Customer:
Customer Rep.:
Tester:

Test Type:

13:83 TUNDRA OIL & GRS

TEST REFORT
‘Tundra et al Daly Date:
15-28-10-29 wl Teat Number:
Tundrz Oil & Gax Formation!
Jed Sulerson Intetr al:
Kevin Moore < Total Depth:
Conventiomsl Straddlc KB L lev.

P.B2

Jen, 25/96
Cne
Bakken
852-362
880.1

533.72  Gr Lleve: 529.52

Time-Pressure Duin

Precflay, 10 mim BL 56 mins Flow. 59 mins, FSL. 121 mins,
Out In Ot
Rec. No 20750F Rec. No. 6165 Rec. No. 12592 Rec. No.
Runge 41369 Runge 28265 Range 28958 Raunge
Depth 854 Depth 859 Depth  ¥63 LDepth
Initial Hydrostatic Pressure- 9767 9875 11252
Initial Shut-in Pressure- 6122 6U&6
Tnitial Flow Pressure- 521 590
Final Flow Pressure- 806 756
Final Shut-in Pressure- GOL4 5923
Finul Hydrostatic Pressure- 9679 9790 10266
Initisl/Final Pre-flow. 321375 3741374 R318
Fluid Recovery
Tolal Recovery: 71  Meters
Recovered: 7! meters of Slightly oil-cut mud.
meters of
meters of
meters of
Gas Recovery
Measured With
Flow Time Rewding Temperature Onfies Se Flow Rate
Minules: kP Tregrees C: MM. M3,
;rﬂithhl B o
Net Pay (M): 1 % Porositv: 15.0%
Drill Pipe Size: 114.3 Drill Pipe Wt.: 24.7
Pril Collar 1D 635 1N.C. Above Tool: 143m
Main Hole Size: 200 Packer Sire: 177
Cushion Amount: nfa Cushion Type: e
Wt. to Set Pokr: 15,000 Pull Free ‘Nt 3,000
Btum Hole Temp.: 2833 Bitm Zho-e Size: 25.4
Tool Open At: 3:00 AM Samp er: n/a
Mud Type : Gel Chem  Viscosity: 7V ¥iC; 16 W.L: 90 wT: 1130

Remurks

I’reflow: Faint air blow - 1/8 inch into pail.

Valve Open:  Faint air blow - 1/8 mch anto pail

TOTAL P.@2




CONVENTIONAL PRESSURE BUILDUP TEST

WELL 3-33 10-29




Tundro 01l and Pressure
Gas Ltd. 5-33-10-29 History

7000 FLOW PERIOD
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Tundro Oil and FLOW PERIOD 2

4008 Ltd. 3-33-10-29 {Bui ldup)
0 1 | |
Figure: U
log-Log Diagnostic A
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Tundra 011 and FLOR PERIOD 2

104 Gas Ltd. 5-35-10-29 (Buf Idup)
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Tundra 0+! and FLOX PERIOD 2

COS Ltd 57\33*10_29 (Bui idup)
2000 l I I l | ] [
i . RESULTS O
1gure: (p?v)i gggsggg kgm
1000 &
Horner Maich o 100 a8
— k sg 00 mg/ ]
—— C 9.000F-04 n3/%P
7000 - L e
. r 97, m
i P 0.001298 m3/D/kPc
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Tundra 011 and

3-33-10-29

FLON PERIQD 2
(Bui ldup)

4 Gas Ltd.
0

Figure:
Log-tog Match

! Wellbore Storoge ond Skin
i Homogeneous
Finfanite toleral Extent
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aa DATA
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A

RESLIS
SIS 5943 306 Po
o 309 200 «Pa
s 320 alow
[ 53 30 =0
C 9 Q00s-04 mj/ch
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Well Data

TEST REPORT

Well Narne: Tundru Lty Date: Feb. 13r95
Well Location: 1-33-10-20 wl Test Number One
Customer: Tundra Oil & Gas Comp Formation: Bakken
Customer Rep.: Tievor Hadley - fnterval, 352 - 8u2
Tester: Kevin Meors Total Depth: 8RO.7
Test Type: Convesiional Stradale KB Elev.  S325  GrElev.  S2883
Time Pressure Data
Pre-Flow: 10 s, iSi. 65 s _ . How; 29 puns, FSkL 130 mins,
BT it N Y Out In OutX In Out
Row Moo 278 Rae Mo 61as Ree Mo (Fleetr Ree No.
Dange 22063 Range 2328 Ruige Reo Range
Pepth ROl A Licpith K39.70 Lepth 63023 Lepih
(ruttal Hvdrostatie Pressure-  9inK YU
[nitial Shut-in Pressure- 7572
Initial Tlow Pressure- 360
Fual Flow Pressure- 1o
Final Shut-in Pressure- 4o
Final Hvdrostatic Pressure-  Y3o] 9174
Initial/Final Pre-flose- 8821 2731324
Recovery
Totd Rzcovery 37 Meters
Recovered: 37 o OQil-ent mud
of
ol
of
Gas Recovery
Measwred With
Flow Tune Rending Terperature Ortfice Size Flow Rale
Minutes: LD Diour o™ MENT MR
Fest Data
ovet Pay ohs Yo Polosiiy
nll Ppe sizes i o Lirdl Pipe W iv.8
Thill Collar Ty LRI 0 ¢ abhove Toof 1LY in
Vain Hole S 200 Packer Size 1=
Cusluon Aunvunt iLa Cusluen Type. fva
W to Set Pekr bSO Pl Free Wt 2000
DBrtm Hole Temp n Bttm Choke Size 2514
Tool Opan At AR Sampler:
Mud Type: SobThens Vieeosity: €8 Fre 1A wWi.. I3 WT: 1119

Remarks

Predose Wk a Dlow b D Tom padl

Valve Gipoin Fami i Bhove tieongsheoat




— DOUBLFzK OILFIELD TEST T
% E ING LTD.
F
WELL DATA _
well Name Tund ra ‘?aly . Dave DeC » 1 8/93
welt Location __1 22~ (_)_29 Wi Test No Two
Customer "I'undra 0il & Gas Corp Formation Bakken
Cuslomer Rep Irevor Hadley nterval 857 - 863
Tesler Kent FOV.\'leI' Total Depth 924
Test Type Conventional Straddle _ eries 532.6  Gage. _928.47
TIME PRESSURE DATA i
Preilow 10 mins. 151 61 mins. Flow 62 mins. ESI 128 mins
in X Out in oul X tn ou X In Out
Rec. No. 2791 Rec.No. 22149 Rec. No. 12592 Rec. No -
Range 22064 Range 24821 Range 28958 Range __ _
Deplh 85_8_1_8_7 Deplh Depth 8_64_ “9 Depth __
Initial Hydrostatic Pressure 9729 a864 gead4 | __ _
Initial Shut-ln Pressure 1793 78771 - T
inilial Flow Pressure 342 51 5 T
Final Flow Pressure 728 806 _ T
Final Shut-in Pressure _ﬂ_qa__--.. .,._7_'3.2.&_ o
Final Hydrostatic Pressure .__3_692 e 9770 9821 _ .
- Pre~flow: 827192 | 330 8354 T
FLUID RECOVERY B o
Tolal Recovery . 72 Melers e S ——
Recovered . 56 Metersof __GaELy oll-cut mud -
Recovered ________36 Metersot . L rothy mud-cut oil T T
Recovered Meters ol _ e e e e T
Recovered Meters ol -
GAS RECOVERY
Measured with
Flow Time Reading Temperature Orifice Size Flow Rate
Minules KPA 'C MM M3D
TEST DATA
Meters of Net Pay ___ e e e . .. Percentage Porosily
Ornitl Pipe Size é1 4.3 E_B e ____ DimPipeweignt _ _ 24.7 e .
Ocii Collar 1D ? .5 ~ - oo Meters ot Collars Anove Taoi 1 26.56 B
Ma:wn Hole Size _ 200 e - . _ . __ PackerSize 177 i
Cushion Amount — - . Cushion Type - -
weight L0 Sel Packer _____1_5__;_,(10_9______ _— e Wesght 1o Pyull LOOSE 5 N 000 B
Boliom Hole Temperature o .. . _ — ... BonomChoke Size 25.4
Tooi Open at G 51 . h, ___2 O: 4,5 . o Samplen _ —-— T
Mua Type 7€ Chem Vis 71 FiC ___ 1.6 WL 11,0 WL 1150
REMARKS

Pre-flow:

Steady weak air blow increasing to 2" at 10 minutes.

valve Open:

Surging 4-5 inch blow.

SWEN 113M

UOIBI07 1[3M

hrP=01-¢¢-/.

ATVQ VHANNJ

T M



Initiat Shut-in: p* - 7760 kPa Final Shut-in: p* - 7875  kPa
slope - 560  kPa/cycle slope - 1042 kPa/cycle

Prassure - bxﬂa
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20001
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TUNDRA O1L AND
GAS

2-33-10-29

FLOY PERIOD 2

Superposition time (Sm3/D)

{Bui tdup)
l | | | | l
; _ RESULTS
Figure: (pov)i  5840.000 kPo
pul 3258.000 kPa
Horner Match P P00 apa
- K 120.0 m0 ]
C 3.4006-04 m3/kPo
S 1.60
ri 478. m
PI 0.003873 m3/0/kPo
FE 0.7880 fraction

MODEL l
¥elibere Slorage end Skin {C ond §})
Homogeneous l

Infinite Laterol Eelent
| S IR SO
10 17 14
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L
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i

to

DA s s a2 44
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TUNDRA OIL AND

FLOW PERIOD 2
6GAS 5_33_10_29 (Bui ldup)
0 1 I |
. ‘ RESULTS
o Lo i
_ ¥ . Q
Log-Log Match i 242.7 a0
k 1211 aD
C 5.657E-04 n3/kPa
S 069
DERIVATIVE (i 480, a
5 Pl 0.003328 n3/0/kPa
1 () [ 4 FE 0.9081 froction | —
. 5
10 7
4

1
a pala |

MODEL

|
¥ellbore Storage ond Skin (€ ond S} !
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: '7729?EEJ Tz??g?Tzofélero\ Erlent___
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TUNDRA O1L AND
g8 GRS | 5-33-10-29 o)
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TUNDRA OIL AND Pressure

GAS 5-33-10-29 History
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OP$CO’92 INDUSTRIES LTD. "EXTENDED REGS oORT Filtar Settingn:

Raporting Data : F-b:tlaa:y 23, 1996 Page b3 FILTER PRESS: 20.p0 KPa
e s TmETT e "'""'"’"‘"“'"““““‘""“"“—‘-"‘“"‘"‘--—"-—---"-"----‘-— FILTER TIME: 3g0.p win
Wall Nawe : Tundra Daly 05-33 Locatloen : 05-33-010-29 wpM

Formatlion : Bakkan Date of Test - Pebruary 12-20, 199¢

OPPER GAUGE LOWER GAUGE
Dapth: 851.0 =, CF Depth: 852.0 m,CF
Serisl Mo: Glllre (Sunada} Serial No: 01112 {Sunada)
Time Cum Time Pressure Delta Temperatura Pressure Dalta Temperature
{hh:um:s8} {hra) (kPas) (kPay {Dag C) (kPaA) {(kPa) (Deg )
2 16125:00 ©.000 5.2 0.0 12.80 0.0 0.0 13.20
[ 16:35:00 ©.167 75.9 70.6 11.20 77.5 77.5 11.20
7 16:37:00 Q.200 2349.9 2374 .0 16.60 2361.5 2A84.0 13.10
8 16:39:00 0.233 2832.2 482.3 21.30 2853 .1 491.5 16.30
9 16:41:00 .267 2702.6 -~129.5 24.10 2720.9 =132.1 19.20
10 16;:43:00 0.300 3215.5 512.9 25.60 3230.8 509.9 21.40
Set recorders § 852.0 m,CF
11 16:45:00 a.333 3245.7 30.2 26,80 3258.0 27.2 23.10
12 16:471:00 0.3587 3292.2 46.5 27.50 3302.7 ‘44.7 24.50
13 16:49:00 0.400 3321.4 29.2 28.00 3329.0 26.3 25,60
14e 16:51:00 0.432 3355.9 34.5 28.40 33159.85 30.86 26.50
is 1l6:153:00 o.467 33es.7 3.7 28.80 3395.0 As. 4 27.20
16 16:5%:00 0.500 3430.5 34.9 29.00 3429.9 4.9 27.70
17 16:57:00 0.533 JdE5.6 as.o 29.20 3481.7 1.8 28.20
18 1l6:59:00 0.567 T 3IS00.6 35.1 29.30 3493, 1.4 28.50
19 17:01:00 0.600 3530.7 30.1 29.50 3524.3 31.1 28.80
20 17:03:00 0.633 3561.0 3.2 29.50 3555,.2 31.0 29.00
21 17:05:00 0.667 3591.3 30.3 29.60 3586.1 30.8 29.20
23 17:07:00 0.700 3621.8 30.3 29.70 3614.0 27.9 29,30
a3 17:09:00 0.733 3654.5 32.%9 29.70 3544.5 30.5 29,40
24 17:11:00 0.767 36824 7.9 29.70 3672.2 27.8 29.50
25 17:13:00 0,800 3710.3 27.9 29.70 3I699.9 27.7 29.60
2¢ 17:15:00 0.833 3A740.7 30._4 29.80 3730.3 30.3 29.60
27 17:17:00 0.867 3766.1 25.3 29._80 37S7.9 27.6 29.70
28 17:19:00 ©.900 IT96.6 30.5 29.80 A785. 4 27.5 29.70
29 17:21:00 0.933 asz4.s5 27.9 29.80 asiz.9 27.5 2W.70
ap 17:23:00 0.987 384%.9 5.3 29 .80 3840.5 27T.5 29.70
1) 17:28:00 1.000 3877.8 7.9 29.80 3865.2 24.8 29.80
iz 17:27:00 1.933 3903.2 5.4 29.80 82,7 27.5 29.80
33 17:29:00 1.087 3928.6 25.4 29.80 IFT7.S 24.8 29.80
34 17:31:00 1.100 2954.0 25.4 29.80 iI9a2.2 24.7 29.80
as 17:33:00 1.133 3979 .4 25.4 29 .80 3969.¢6 27.5 29.80
k1.3 17:35:00 1.167 4002.3 22.9 29.80 AP9L.6 22.0 29,80
a7 17:37:00 l.z200 4027.7 25.4 29.80 4016.3 24.7 2%.80
ia 17:39:00 1.233 4050.6 22.9 29.80 4041.0 24.7 29.80
i 17:41:00 1.267 4076.0 25.4 29._80 4062._9 22.0 29.80
40 17:43:00 1.300 4098 .8 22.9 29.80 4087 .7 24.7 29.80
41 17:45:00 1.33) 411:9.2 20.13 29.80 4109. 6 22.0 29.80
4z L7:47:00 1.387 4142.0 22.9 29.80 4131.6 2z2.0 29.80
43 17:49:00 %.400 43164.9 22.9 29.80 4153.s 22.0 29.80
44 17:51:00 1.433 4187 .8 22.9 29 .80 417S. 4 21.9 29.80
45 17:53:00 1.467 4208.1 20.3 29.80 4200.1 24.7 29.80
T3 17:55:00 1.500 4231 .0 22.9 29._80 4222.) 22.0 29.80
47 17:57:00 1.533 4251 .3 20.3 29.80 4241 .3 19.2 2%.80
48 17:5%:00 1.567 4271 .7 20.3 29.80 4263 .3 22.0 29.80
49 la:01:00 1.600 4294 .5 22.9 29.80 4282.5 19.2 29.80
51 18:05:00 1.667 4332.7 18.2 29.80 43237 41.2 29.80
52 18:07:00 1.700 4353.0 20.3 29.80 43429 19.2 29.80
53 18:09:00 1.733 43173 .3 20.3 29.80 4362.0 19.1 29.70
55 18:123:00 1.800 4408.9 Is. .6 29.80 4400.5 38.4 29.70
57 La:17:00 1.867 44471 3s.2 29.70 4436.1 s 7 29 .70
59 18:21:00 1.913 4482 .6 a5_¢ 29.70 4471 8 I5.7 29.70
&1 18:25:00 2.000 4518 .2 3%.6 29,70 4507_5 35,7 29.70
63 18:29:00 2.067 4551.2 33.0 29.70 4540_4 12.9 29.70
65 18:33:00 2.133 4584.23 33.1 29.70 4573 3 32.9 29.70
&7 18:37:00 2.200 4614 .8 30.5 29.70 4606.2 32,9 29.70
69 18:41:00 2.267 4645 .4 Jo_6 29.70 4636 4 0.2 29.79
71 18:45:00 Z.333 4675 .9 7. 29.70 4666_6 30.2 29.70




OPSCO“92 INDUSTRIES LTD.

Reporting

Date :

February 23, 1996

EXTENDEDRP g EPOR T

PFage 2

Well Name
Formation

Sample
No

73
75
a4
79
a1
83
as
a7z
89
91
94
?26
8
101
103
106
109
112
11s
118
121
124
128
132
138
140
1as5
150
155
161
167
173
179
181
187
196
205
215
227
240
256
274
298
25
36l
352
418
503
541
654
721
901
916
1081
1261
1441
1584
1621
1801
1981

Tundra Daly 05-33

Bakken

Location H
Date of Tast :

05~33-0

Data

(mum-dd)

Fab-12

Peb-13

Feb-14

Feb-15

10-29 wpM

Pabruary 12-20, 1994

Piltar Settings:

FILTER PRESS:

FILTER TIMHE:

u,CP

20.0 kPa
360.0 wmin

Serial No: 01112 {Sunada)

Temperature

UPPER GADGE LOWER cAUGE
Depth: &%).0 u,CF Depth: as3.0
Sarial Wo: 01114 { Sumada)

Time Cum Time Pressura Delta Temperature Presauras Delta
(hh:mw:ss) {hra) (kPair} (kPa) (Deg o) (kPax} (kPa)
18:49:00 2.400 4703.9 28.0 2%.70 4696, 7 30.1
18:53:00 2.4867 4734.4 0.5 29.70 4724.2 27.5
18:57:00 2,533 4762 .4 28.0 29.70 4751.6 27.4
19:01:00 2.600 a787.8 25.4 29.70 4776.3 24.7
19:05:00 2.667 w157 27.9 29.70 4803.7 27.s
19:09:00 2.7133 4828 .7 22.9 29.60 48284 245
19:13:00 2. 800 4864, 25 4 29.60 4851 .1 24.7
19:17:00 2.867 4886.9 22.9 2%.50 4875.0 22.0
19:21:00 2.933 4912, 4 25.5 29.60 4899, 7 24.7
19:25:00 3.000 4935 3 22.9 9.60 4921.6 -  21.9
19:31:00 3.100 4963.3 28.0 r9.60 4951.8 30.2
19135100 3.167 4983.7 20.4 29.60 4973.7 21.9
19:39300 3,23 5004.0 20.3 .60 4993.0 19.2
19:45:00 3.333 5032.0 27.9 29.60 5023.2 30.2
19:49:00 3.400 S052.3 0.3 29.60 5039.6 16.5
19:55:00 3.500 S0T7. T 5.4 %.60 5067.1 27.5
20:01:00 3. 600 5100.5 2.8 29.60 5091.8 24.8
20:07:00 3.700 5128.4 2.9 29.60 S11€.6 24.7
20:13:00 a.a00 S148.8 20.3 29.60 5138.5 z2.0
20:19:00 3.900 5169.1 20.3 ¥.60 5160.4 21.9
20:25:00 4.000 S1%2_0 2.9 9.60 5179.6 19.2
201313100 4.100 5212.4 20.3 9.60 S198.8 19,2
20:39:00 4.233 215,23 22.9 9.50 5223.5 24.5
20:47:00 4.367 52582 22.9 29.50 S524%5.4 21.9
‘20:55:00 4.500 S#1.1 22.9 9.50 5267.4 22.0
21:03:00 4.633 5301 . 4 20.3 29.50 S288.5 21.2
21:13:00 4.800 53243 22.9 29.50 5312.4 24.1
21:23:00 4.967 SMM7.9 23.4 29, .50 5338.2 22.6
21:33:00 5.133 S3E. 9 2r.1 29.50 $3%6.0 20.8
21:45:00 5,333 5392 .4 23.4 29.50 5379.7 23.8
21:57:00 5.533 5413, 5 21.1 29.50 S5402.1 22.3
22:09:00 5.733 S433.6 20.1 29.50 5422.9 20.8
22:21:00 5.933 5454, 4 20.9 .50 5441.9 19.0
22:25:00 6.000 5460.5 6.1 %.50 S447.8 5.9
Z2:37:00 €. 200 5476.0 15.4 I%.40 5464.7 16.9
22:5%:00 6.500 5497.5 21.5 .40 5487.8 3.1
23:133500 &.800 55197 22.2 .40 55089 21.1
23:33:00 7.133 5541.3 n.s 29.40 5529.3 20.8
23:57:00 7.533 5561 .8 0.4 29.40 S550.9 21.6
00:23:100 7.967 5582.5 20.7 2940 5571.0 20.1
00:55:00 8.500 S602.5 0.1 .30 S592.8 21.8
01:31:00 9.100 5622.7 20.2 .30 5613.5 20.7
02:15:00 ¥.833 S&43.0 20.2 2%.30 56327 19.2
03:13:00 10,800 56631.5 0.5 2%.30 5653.a 21.1
04:25:00 12,000 5682, 9 19,4 29.30 5671.9 18.0
04:27:00 12.033 5683.7 0.8 2%.30 5672.13 0.4
06:19:00 13.900 5703.7 20.0 ».30 5693.0 20.7
09:09:00 16.733 5FIs.8 20.1 7%.20 5712.6 19.6
10:25:00 18.000 5729.5 5.7 ».20 5719.5 6.9
l4:11:00 21.767 5743.% 14.3 920 5733 .6 l1a.1
16:25:00 24000 5750, 2 6.3 29,20 573a.7 5.1
22:25:00 30.000 5763.1 12.9 2%_20 5752.7 13.9
22:55:00 30.500 5764.0 1.0 29.20 5752.5 -0.2
04:25:00 35.000 57705 6.5 .20 5760.7 8.3
10:2%:00 12000 5776.5 6.0 19.20 5766, 2 S.4
16:25:00 48.000 5781_7 5.2 9.10 5768 9 2.7
21:11:00 53.767 5784.0 2.3 .20 5771.7 2.8
22:25:00 54.000 S7R&. 4 2.3 29._20 5771.7 0.0
04:25:00 60.000 57e@_1 1.8 29.20 5775.1 2.4
10:25: 60 66.000 5787.8 0.4 29.20 5777.1 z.0




OPSCO‘92 INDUSTRIES LTD. ~"EXTENDED REPO R T
Raporting Date : February 23, 1996 Page a
Well Mame : Tundra Daly 05-33 Location : 05-33-010-29 WpM
Formation : Bakken Date of Tast : Fabruary 12-20, 19%6
UPPER GAUGE
Dapth: asi1.0 n,CP
» Berlal Ho: Clll4 (Sunada)
Sample Date Tine Cum Time Presaure Delta Temperature
Mo (mmm-dd) (hh:mm:ss) (hrs) (kPad) (kPa) (beg C}
2161 Feb-15 16:25:00 72.000 5791.4 3.7 29 .20
X341 22:2%5:00 78.000 5792.3 0.8 29.10
2521 Fab-lé& 04:25:00 84.000 5re3. 1 o. 29.10
2701 16:25:00 90.000 5794.2 1.1 29.10
2881 16:125:00 96.000 5794.9 Q.6 29.10
3061 22:25:00 102.000 5796.1 1.2 29.10
3241 Fab-17 04:25:00 10a8.000 5798.1 2.0 29.10
3421 10:25:00 114.000 5798.6 0.5 29.10
3601 16:2%:00 120.000 S797 .4 -1.,1 29.10
2781 22:25:00 126. 000 5797.8 0.4 29.10
EL L 38 rab-1s 04:25:00 132_000 S5798.0 0.2 29.1:0
4141 10:25:00 138.000 5798.68 0.5 2%.10
4321 16:2%:00 144.000 5798.9 0.3 29.10
4501 22:25:00 150.000 5801.1 2.2 2%.10
4581 Fab=19 04:25:00 156.000 5800.7 -0.4 29.10
4861 10:25%:00 L62.000 57994 -1.3 29.10
5041 16:25:00 168.000 5801.3 1.9 29.10
5221 22:25:00 174.000 5800.2 =-1.1 29.1r0
S401L rFab-20 O4:25:00 180.000 5801.7 1.6 29.10
5581 10:2%5:00 186,000 S801.0 —-0.a 29.10
5704 14:32:00 190.100 5821.3 20.3 29.10
5706 14:35:00 190.167 5831.6 10.3 29 .00
Running recorders to £00.0 m,CF
5707 14:37:00 190, 200 5526.6 =305.0 29.10
sS708 14:39:00 190,231 5261 .4 -263.2 28.70
Recorders € 800.0 m,CF
5710 14:43:00 190300 5261.9 =1.5 28.40
Racorders € 7%0.0 =,CF
5712 14:45:00 190.332 4992.5 -269_3 28_30
5712 14:47:00 190,387 473%9.1 —-253.5% 28.10
5713 l4:49300 190.400 4737.0 -2.1 27.90
Recorders € 700.0 m,CF
5714 14:51:00 190.4233 4500.8 =-236.2 27.80
5715 14:53:00 190.467 4214.5 -2886.4 27 .50
5716 14:55:00 190.500 4215.1 0.7 27_30
Recorders € 650.0 w,CF
5717 14:57:00 190.533 4067.9 —~147.2 27.10
5718 14:59:00 190.567 3685.0 ~383.0 26.70
5719 15:01:00 190 . 600 lsas . 5 a.5 26.40
5720 15:03:00 1l90.633 3686.1 .6 26.30
Recorders € €00.0 w,CF
5722 15:07:00 190.700 3LEO. 4 -S25.7 25.30
5723 15:09:00 190 ._.73) JL58.5 -1.9 29,00
Recorders € 400.0 m,CF
5724 15:11:00 190.767 1659.2 -1499.3 24.50
5725 15:13:00 190. 800 1586 . 4 ~-72.8 22.00

Fllter Settings:
FXLTER PRESS: 20.0 kpPa
FILTER TIME: 360.0 min

LOWER GAOGE

Dapth:

Serial Mo:

Pressure
(kPai)

5779.9
5780.5
s781.0
s7a2.9
s783.0
s78¢.6
s785.3
5785.2
S785.6
5787.3
s788.2
5788.0
5788.0
5787.9
5787.9
57e8.3
S787.8
5788.9
5789.¢
5790.0
5815.3
s820.8

5798.7
5252.2

5251.4

$251.0
4726.1
4725.5

4725.1
4202.7
4201 .9

4201 .3
1675.9
3672.0
I672.9

Jla7.4
3l46.0

2690.0
1571.3

8320

Dalta

| 1 | ]
COFHOOCOOODOrRKFOOONMO R o0
I I A N
NU DA ORONDOYAD Se

N
n o
. .
W

-22.0
-546.6

=0.8

~0. 4
—524.9
~0.5

-0.5
-522.4
-0.8

-0.6
~525.4
—-3.8
1.8

-526.5
-L.4

~456 .0
—1lr18.8

u,CF

01112 (Sunada}

Temperature

29.00
29.00

28.60

24.50
28.40
28.20

28.10
28.0C0
27.70

27.50
27.30
27.00
26.70

26. 20
25.80

25.50
Z4 .70




OPSCO 92 INDUSTRIES LTD.

Reporting Date : Fabruary 23, 1996

Weall HNama
FPormation

Sample
No

5726

5728
5729
5730

5732
5733
5734

5738

“EXTENDED REFP oORT

Page 4

Tundra Daly 05-33 Location
Bakken Date of Tasat
UPPER GAUGE
Depth: 8% .0
Date Cum Time Pressure Delta
(mam~dd} (hh:mm:sx) {hra) {kPaA) {kPa}
Fab=-20 15:15:00 190.832 1586.8 0.4

Recoxdera @ 200.0 m,CF

15:19:00 190.900
15:21:00 190.933
15:23:00 190.967

Recordars @ Surface

15:37:00 191.033
16:29:00 191.067
15:31:00 191.1900

Recovared recorders from wall

15:39:00 1%1.233

i 05=33-010-29 WPHM

: Fabruary 12-20, 1996

=, CF

Serial No: 01114 {Sunada}
-

187.6 =-1399,.1

185.9 =-1.7
184.2 -1.7
173.4 -10.7
171.7 «1.7
170.1 =1.6
14.1 -15§.0

Filtar
FILTER
FILTER

LOWER GAUGE

Depth:

852.0

Sattings:

PRESS: 20.0 kPa
TIME: 360.0 wmin

wn,CF

Serial No: 011132 {Sunada)

Temsperature Pressure
(Deg <) (kPar)
20.80 1570.4

17.70 167 .5

15.80 164.9

15.10 163.0
13.50 150.5
iz.30 155.4
11.30 157.5

3.20 0.6

Delta
{(kPa)

=1402.9
-2.7
~-l.9

-12.8
4.9
2.1

—-186.9

Temparature

{Deg <)

23.30

21.40
1%.50
18.00

1s.10
15.10
le.00




APPENDIX G

MINERAL OWNERS AND ADDRESSES
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APPENDIX H

CONVERSION PROGRAM 1-32-10-29




TUNDRA OIL AND GAS LTD.
1-32-10-29 WPM KOLA UNIT NO. 2
CONVERSION PROGRAM

96-05-29
WELL DATA .

ELEVATIONS
KB.-5365M

G.L -53226 M

P.B.T.D. - 906.5 M

T.D. - 930.0 M
PERFORATIONS

862.75 - 867.25 M Bakken
CASING

SURFACE - 10 JTS 219.1 MM, 35.72 KG/M, K-55 SET AT 126.2 M.Cemented with 12
tonnes class “A”plus 3 % CaCl2.

PRODUCTION - 69 JTS 139.7 MM, 23.07 KG/M, J-55, SET AT 925.0 M. Cemented
with 17 tonnes 2:1:8 class A and 7 tonnes 0:1:0 class G.

CORE

856.0 - 873.25M

D.S.T

863.0 - 872.0 M Bakken - Recovered 149 m GMCO
TUBING

90 JTS, 60.3 MM
1-PSN,033 M

LANDING DEPTH - 987.25M

RODS

20-150-RWAC-12-3+WIPERS, TOG-9312

78 - 19 MM PLAIN

35- 19 MM NYLON SCRAPERED

PROGRAM

1. Inform Dept. of Energy and Mines of impending workover at 748-1557.

2. MIRU service rig ¢/w pump and tank. Conduct a pre-job meeting reviewing program
and safely requirements.




3. Lock out power and remove horsehead. Stroke pump to pressure test tbg to 3500 kPa. If
tbg does not pressure test use rig pump for test.

4. POOH with pump and rods. Lay down rods.

5. Install and pressure test B.O.P.'s. Bleed off csg to rig tank. Tag PBTD to check for fill.
Circulate well over to clean produced water.

6. Wilth the tubing landed at the base of the perforations, MIRU acidizer ¢/w 1 m3 15 %
HCI containing iron chelator, 5 % mutual solvent etc.. . Conduct a pre-job safety meeting.
Personnel shall wear eye proction and fresh water for eye washes etc shall be available.

7. Pressure test surface lines to 20 MPA. Circulate acid to the perforations. Perform a wash

and squeeze treatment at 80 I/min.. Do not exceed 14 Mpa. Overflush acid with 1 m3 clean
produced water.

8. Rig up to swab. Swab back acid to rig tank. neutralize acid with soda ash. .
9. POOH and lay down 60.3 mm tbg.

10. RiH with the following string:

1 - 139.7 mm coated AD-1 tension packer

1 - Impreglon coated PSN

60.3 mm TK-99 lined tbg to surface

Impreglon coated 8 rd to LPT cross-over

14000 kPa Stainless steel ball valve

Land packer at 860 m.

Follow installation instructions as per manufacturer.

11. Reverse circulate the annulus over to fresh water inhibited with 0.5 % CRW 132. Do
not overcirculate fresh water into tbg. Pump 5 gal diesel into annulus to prevent freezing.

12. Set packer in 8000 daN tension. Exchange dognut for slips. Pressure test annulus to
3500 kPa.

13. Install teflon impregnated nipple on tbg and install a stainless steel ball valve.
14. T.O.T.P.

PREPARED BY p Zf/ A




Proposed
Configuration
Tundra 1-32-10-29

Tubing - TK-99
—internally coated
60.3 mm

Annuius filled with

inhibited fresh
water.

Coated AD-1

packer at 860.0 m

a Perforations 862.75

-867.25 m
P.B.T.D. at 906.5




TUNDRA OIL
AND GAS LTD.

Meter Choke :Q

Stainless Steel —

14 MPa Ball Valve J Gauges

N

:I:l Coated Nipple ———_

Check Valve :O

TYPICAL
INJECTION
WELLHEAD



APPENDIX |

LETTER AGREEMENT (PRE-UNITIZATION TERMS AND CONDITIONS)




AN
O Mundra

August 8, 1996

Corvair Oils Ltd.

11030 - 127 Street
Edmonton, Alberta

T5M 3K7

Attention: Mr. Rick Korol
V.P. Engineering

Dear Rick,

RE: Kola Unit No.2
Pre - Unitization Letter Agreement

Tundra is planning to unitize the North Kola Bakken "aw
Pool lands for the purpose of waterflooding during 1996. In
order to have an approved pressure maintenance scheme in
place before year end 1996, we will have to negotiate the
Unit tract factors and submit a pressure maintenance
application to the Crown by late August, 1996. The letter
agreement method was used in 1993 fo Buccessfully put in
place the Kola Unit No.l waterflood operation. Tundra 0il
and Gas Ltd. and Corvair 0ils Ltd. wiil be the only working
.interest owners in the proposed Unit. The current letter
agreement will be the template for the subsequent Unit
agreements that will be drafted by Tundra. The terms of the
Kola Unit No.2 Letter Agreement are outlined as follows:

UONIT NAME

Tundra suggests that the official Unit name of the North
Kola lands shall be the Kola Unit No.2.

OPERATORSHIP

Tundra 0il and Gas Ltd. will be the operator of record at
the proposed Kola Unit No.2.

UNIT LANDS

The lands that will be included in the proposed Kola Unit
No.2 are outlined as follows (refer also to Figure No.1):

- LSD 13-28-10-29 WiM
- LSD 14-28-10-29 WiM

1111 . One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone. (204) 934.5850 Fax 1204 934.5820




TURdra ?

olland gasitd.

UNIT LANDS {continued)

- LSD 15-28-10-29 WiM
- LSD 16-28-10-29 W1M
- LSD 16-29-10-29 W1M
- LSD 1-32-10-29 WIM
- LSD 2-32-10-29 WIM
- LSD 8-32-10-29 WI1M
- LSD 1-33-10-29 W1M
- LSD 2-33-10-29 WiM
- LSD 3-33-10-29 W1M
- LSD 4-33-10-29 WIM
- LSD 5-33-10-29 W1M
- LSD 6-33-10-29 W1M
- LSD 7-33-10-29 W1M
- LSD 8-33-10-29 WIM
- LSD 11-33-10-29 W1M
- LSD 12-33-10-29 WM

The total Unit area will consist of 720 acres (291
hectares) . The Unit will include both 40 acre and 80 acre
developed lands.

UNIT WELLS

The following wells will be included in the proposed Kola
Unit No.2:

- Well 13-28-10-29 W1M
- Well 15-28-10-29 W1M
- Well 16-29-10-29 W1M
- Well 1-32-10-29 W1M
~ Well 2-32-10-29 W1M
- Well 8-32-10-29 W1M
- Well 1-33-10-29 W1M
- Well 3-33-10-29 W1M
- Well 5-33-10-29 W1M
- Well 7-33-10-29 WiM
- Well 11-33-10-29 W1M

UNITIZED ZONE

The Bakken "A" Pool will be the unitized oil bearing
formation in the proposed Kola Unit No.2.



Tindra ’

ollandgasitd.
PRESSURE MAINTENANCE AREA

Waterflooding in the prgposed Unit will include both 40
acre and 80 acre pressure maintenance. Tundra proposes that
initially 1-32-10-29 WIM be converted to injection service.
The 1-32 conversion will provide pressure maintenance in the
40 acre development area. Pressure maintenance in the 80
acre development area can best be achieved through well 3-
33-10-29 W1M. Well 3-33 will be converted to injection
service once the oil rate declines below 1 m3/day. Figure
No.2 outlines the proposed waterflood patterns in the Kola
Unit No.2.

EQUALIZATI

All existing wellbores, downhole equipment, lease
equipment, and flowlines will be equalized at no value.

PITAL EXP ITUORE

The only immediate capital expenditures that are
envisioned in the proposed Kola Unit No.2 is the conversion
of 1-32-10-29 W1M to injection service. All high rates wells
have previously been flow lined to the 4-28-10-29 central
battery facilities. Low rate wells currently produce to
lease facilities. An injection line has previously been run
to the 1-32 well location. All fluids from the Kola Unit
No.2 will continue to be processed at the 4-28-10-29 W1M
central battery facilities. Project AFE costs of 33.45 M$
are estimated to convert 1-32 to injection service (refer to
Attachment No.l). A working interest owner not having an
equity interest in the 4-28-10-29 WIM central battery
facilities will be charged a processing fee. The processing
fee will be calculated on the basis of a rate of return
formula. All future capital expenditures in the proposed
Kola Unit No.2 will be allocated to the working interest

owners based on their final equity interests in the proposed
Kola Unit No.?2

ENGINEERING COSTS

Pre-unitization engineering costs incurred by Tundra will
be distributed to the working interest owners based on their
final equity interests in the proposed Kola Unit No.2. Pre-
unitization engineering costs will include but will not be
restricted to laboratory services, waterflood evaluation
studies, engineering time spent in preparation of capital
cost estimates for facilities, and the pressure maintenance
applicatian.




Tandra ‘*

oiland gasitd.

TRACT FACTORS

Tundra proposes that the tract factors in the proposed
Kola Unit No.2 Dbe determined using the same methodology
that was used in the Kola Unit No.l. The oil production rate
during the last 90 operating days was used to determine
tract factors in the Bakken "A" Pool at Kola Unit No.1. It
was found that pore volume was not an acceptable parameter
to determine tract factors, since completion problems have
resulted in under performance in many of the wells with good
reservoir pore volume. As a result, current oil productivity
was considered to be a more equitable approach in
determining Unit working interests. On this bagis, since the
Kola Unit No.2 is the northern extension of the Kola Bakken
"A" Pool, with similar production performance, current oil
production should be used to determine Unit tract factors.
Production during the last 90 operating days up to June 30
31, 1996 will be used in the calculation of tract factors.

Table No.1 outlines the production during the last 90
operating days. Table No.2 outlines the proposed tract
factors for the lands included in the proposed Kola Unit
No.2. Based on the aforementioned methodology, the proposed
working interests in the Unit will be as follows:

Tundra 0il and Gas Ltd. 98.60700 %

Corvair 0ils Ltd. 1.39300 %
TOTAL 100.00000 %

PRESSURE MAINTENANCE APPLICATION

In preparation for unitization of the North Kola Bakken
"A" Pool lands, Tundra has prepared the pressure maintenance
application for the proposed Kola Unit No.2. This document
provides a comprehensive overview of the waterflood
operations proposed for the Kola Unit No.2. Tundra will file
this application with the Manitoba Petroleum Branch if the
terms and conditions of the Letter Agreement and Pressure
Maintenance Application (previously sent to Corvair, dated
96.06.18) are acceptable to Corvair.




o M

08728798 WED 13:00 FAX 1 403 451 6900
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SYNOPSIS

If the terms and conditiong outlined

5

unitization pertaining to the
acceptable to Corvair Oils Ltd.,
of the Letter Agreement, and rety

to Tundra o0il
Please contact

Yours truly,

TUNDRA OIL AND
s I
\_‘_‘_,_" .—') '\,f

2, LR e

and Gas Ltd. Shoul

the undersigned at

GAS LTD.
g

e

George ézyzewski, P.Eng.
Senior Reservoir Engineer

Letter Agreement RVAIR OILS
Agreement betwesi(/TUNDRA OIL,

LTD. on this

of Edmonton, and Provi,

day of

CORVAIR QILS LTD.

i
Pary/ ,

v

nce of Alberya,

MITCHELL & CORVAIR

North Kola

in thig offer of

Lands are

Please execute hoth copies
In one fully executed copy
d you have any
(204) 934-585

3.

quesations,

this Letter

and CORVAIR OILS
1996 in the City

ooz
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Manitoba g?i’

Energy and Mines Petroleum 1395 Ellice Avenue Suite 360

Winnipeg MB R3G 3P2
CANADA

PH: (204) 945-6577
Fax: (204) 345-0586

November 27, 1996

Mr. Brad Thiessen
Tundra Oil and Gas Ltd. Now e
1111-One Lombard Place FiewD / Pov i
Winnipeg MB R3B 0X4
py  BMUeN A Pov

Dear Brad: Youm umiT No . L
UNIT ALRseEnsw T

Re:  Kola Unit No. 2 Unit Agreement

Attached is a copy of the execution page for Kola Unit No. 2 Unit Agreement signed by
the Minister of Energy and Mines. The Branch is in receipt of a copy of the signed - -
execution pages for each owner in the unit and has registered the unit agreement. The
effective date for Kola Unit No. 2 is December 1, 1996.

The exclusion of the tract containing Lsd’s 10 & 15-28-10-29 (WPM) from the unit area
has created a potential correlative rights issue with respect to conversion of the 1-33-10-
29 and 3-33-10-29 wells to water injection. Prior to approving conversion of these wells
the Branch will require the offsetting royalty owners in Lsd’s 10, 14 (currently unleased
Crown oil & gas rights) and 15-28-10-29 be notified and given an opportunity to
comment on the application. Tundra should be prepared to address the merits of unit
enlargement at the time of conversion.

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

Yours truly,

J

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

cc. Administration
P. Seymour
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November 26,1996

Manitoba Energy and Mines
Petroleum Branch

360 - 1395 Ellice Avenue
Winnipeg, Manitoba

R3G 3P2

Attention: John Fox
Chief Petroleum Engineer

Dear John:

RE: Unit Agreement and Operating Procedure

Kola Unit No. 2

Further to our telephone conversation, please find enclosed the following signature

pages for Kola Unit No. 2:

Unit Agreement -Montreal Trust Company
-Corvair Qils Ltd.
-Tundra Oil and Gas Ltd.

Unit Operating Agreement -Corvair Qils Ltd.
-Tundra Oil and Gas Ltd.

It is my understanding that the Crown’s signatory page for the Unit Agreement is

with your Minister for signing.

We would ask that you proceed with the registration of the Unit in accordance
with The Oil and Gas Act for an effective date of December 1, 1996,

Thank you for your cooperation in these matters.

Sincerely,

TUNDRA OIL AND GAS LTD,

/j{,@/p{ oot

Brad Thiessen
Land Manager

BT/kd
Enclosure

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4

Telephone: (204) 934-5850

Fax: (204) 934-5820



Manitoba » )
Date November 14, 1996 Memorandum

To . L.R. Dubreuil From  John Fox
Director Chief Petroleum Engineer
Petroleum & Energy Branch Petroleum & Energy Branch
] Telephone
Subject . Proposed Kola Unit No. 2 - Revised Unit Area

Tundra Oil and Gas was unable to obtain approval of 100% of the royalty owners in the proposed
unit area. Two of three royalty owners in the unit tract containing LSD’s 10 & 15-28-10-29 did
not execute the agreement. Tundra has modified the unit area to exclude the aforementioned unit
tract (see Fig. 1) and submitted a revised unit agreement for execution by the Minister.

Recommendation

First | Foltd

It is recommended that the Minister execute the revised unit agreement on behalf of the Crown.
Attached is a copy of the proposed memo to the Deputy.

Discussion

Royalty owners of the unit tract containing LSD’s 10 & 15-28-10-29 were not satisfied with the
tract participation, 2.23%, based on production from April to June. The well was fracture

stimulated in late June and production increased to 104.5 m3/mon (Sep/96) from 14.3 m3/mon
(Jun/96),

Removal of the subject unit tract will have no impact on waterflood recovery and minimal
impact on correlative rights. The 15-28 well is part of the 7-spot injection pattern surrounding
the 3-33 well (see Fig. 1). Tundra plans to convert the 7-33 well to injection after waterflood
response is observed in the 1-32 injection pattern. Additional injection support at 15-28 may
occur when the 1-33 well is converted. Tundra has estimated incremental waterflood recovery
at 15-28 of 700 m3 (5% of tract OOIP). The 15-28 well fractured out of zone into the Lodgepole
and has a 77% water-cut. Tundra has observed that Bakken wells with water influx from the
Lodgepole have lower oil recovery.

It is understandable why the royalty owners of the subject tract did not enter into the unit
agreement. Based on production from July-September the tract participation would have been
8.1% vs 2.23% proposed by Tundra. The only correlative rights issue is recovery of oil
mobilized by the waterflood by the 15-28 well outside the unit. The financial impact of oil being
swept outside the unit and recovered by the 15-28 well is minimal.

With the unit area modified the Crown’s share in the unit increases from 7.2% to 7.4%. Tundra

would like to commence injection in December, It is recommended that the Minister execute the
revised unit agreement on behalf of the Crown by November 30,1996,

—Jd T

PG £ 25 504 01-00B30D ﬂﬁ
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EXHIBIT 'A'
Attached to and made part of an Agreement Entitled
Unit Agreement - Kola Unit No. 2

TRACT PARTICIPATION
Novemnber 7, 1996

Land s Working Interest T Rovyalty Interest — Tract
Tract Description Participation
No. LSD Owner Share {%) Owner Share (%) %

1 13-28-10-29 WPM Tundra Qil and Gas Ltd. 100.0000 Crown 100.0000 5.10936

2 16-29-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Crown 100.0000 1.68799

3 1-32-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Crown 2.2894 3.91143

Tundra Qil and Gas Ltd. 97.7106
4 2-32-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 | Tundra Oil and Gas Ltd. { 100.0000 1.60026
5 B-32-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Crown 2.2894 20.42230
Tundra Oil and Gas Ltd. 97.7106

6 | 1883310-29WPM | Tundra Oil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 |  11.56790
Company

7 2 & 7-33-10-22 WPM Tundra Qil and Gas Ltd. | 100.0000 Montreal Trust 100,0000 5.00650
Company

8 3 & 6-33-10-22 WPM Tundra Qil and Gas Ltd, | 100.0000 Montreal Trust 100.0000 11.70403
Company

g 4 & 5-33-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 31.86617
Company

10 11 & 14-33-10-29 WPM Corvair Oils Limited 20,0000 Montreal Trust 100.0000 7.124086
Tundra Qil and Gas Ltd. _20.0000 Company

Unit Agreement: Kola Unit No. 2 Page 17




EXHIBIT "B"

Attached to and made part of an Agreement Entitled
Unit Agreement - Kola Unit No. 2
November 7, 1936
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November 13, 1996 ‘ﬁ§ o
Manitoba Energy and Mines &
Petroleum Branch Ty
1395 Ellice Avenue, Suite 360 :
Winnipeg, Manitoba s $F
R3G 0G3 N o
\\;"J‘i U g
Attention: Mr. J. Fox, P.Eng. e

Chief Petroleum Engineer
Dear John,

RE: Kola Unit No.2 Unitization

In follow-up to your conversation (96.11.13) with Brad
Thiessen of Tundra 0il and Gas Ltd. pertainining to the
impact of removing tracts 10-28 and 15-28-10-29 from Kola
Unit No.2, Tundra offers the following explanation.

Tundra's preference was to retain the aforementioned
tracts in the Unit. Due to a reluctance by two of the three
mineral owners in these tracts not to participate in the
unitization process, Tundra has removed these tracts in
order not to hold back the benefits of pressure maintenance
in other areas of the Unit.

Tundra considers this action to have minimal impact on the
utlimate recovery from the Unit both under primary and
secondary operations. The 15-28-10-29 well was hydraulically
fractured in 1late June, 1996 to improve productivity.
Although o0il production increased, the high water-cut after
the job indicates the fracture went into the overlying
Lodgepole formation which is water bearing. Historically,
Bakken "A" Pool fracture stimulation programs that have
broken into the Lodgepole formation have indicated a lower
0il recovery due to the high water influx from the
Lodgepole. The 15-28 tract has less than 4% of the total
assigned recoverable o0il in the Unit. As a result, the
impact on overall Unit oil recovery by removing the subject
tracts will not be significant.

In terms of equity issues relating to waterflood
operations, Tundra has observed that Bakken "A" Pool wells
fractured out of zone do not respond to incremental oil
recovery from pressure maintenance activities. This
condition has been observed in several wells in Kola Unit
No.l. On this basis, it is unlikely that incremental oil
attributable to waterflood operations will be recovered by
well 15-28-10-29.

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone: {204} 934-5850 Fax: (204) 934-5820
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Tundra would appreciate that the Crown execute the revised
Unit agreement prior to December 1, 1996, in order for
waterflood operations to commence this year. I am prepared
to further discuss this matter with you should your office
have any additional questions.

Yours truly,

TUNDRA OIL AND GAS LTD.

George Czyzewski, P.Eng.
General Manager

cc: B. Thiessen
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November 8, 1996

Manitoba Energy and Mines ‘ w
Petrolsum Branch

360 - 1395 Ellice Avenue

Winnipeg, MB R3G 3P2

Attention: John Fox
Chief Petroleum Engineer

Dear John:

RE: Unit Agreement
Kola Unit No.2

Further to our telephone conversation, please be advised that two royalty
owners in the 15-28-10-29 WPM well/proposed tract have declined to
participate in Kola Unit No.2. We have adjusted the appropriate schedules to
the Unit Agreement to remove the tract.

We would ask that you execute the new signatory page and insert the
amended schedules in your copy of the agreement.

We have targeted December 1, 1996 as the effective date for Kola Unit
No.2. In order to meet this target date, we request that the signatory pages
be returned to me no later than November 22, 1996.

Should you have any guestions please give me a call.

Sincerely,

TUNDRA OIL AND GAS LTD.

Brad Thiessen

Land Manager

BT/mm

Enclosures

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone: (204) 934-5850 Fax: {204) 934-5820



October 22, 15996

Mr. Brad Thiessen
Tundra 01l and Gas Ltd.
1111-0One Lombard Place
Winnipeg, MB R3B 0X4

Dear Brad:

Re: Kola Unit No. 2 Unit Agreement

Attached is a copy of the execution page for Keola Unit No.
Unit Agreement signed by the Minister of Energy and Mines.
For the unit to be effective on November 1,
the signed execution pages for each owner in the unit must
be submitted to the Branch by October 31,

If you have any question please contact the undersigned at

945-6574.

Yours truly,

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

a copy of

2
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e October 16,1996 @W Memorandum
To \ om L-.R.Dubreuil
Director
Petroleum & Energy Branch
Subject 0.2 U t Agreemﬁn Telephone

/

Tundra Qil and Gas Ltd. is proposing to unitize an area in the Daly Field which includes
11 tracts, The proposed Kola Unit No. 2 involves 4 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 Kola
Unit No. 2 (attached) for execution by the Minister on behalf of the Crown as an affected
rayalty owner.

First | Fold

Section 133 of The Qil and Gas Act provides for the Minister to enter such agreement on
behalf of the Crown as a royalty owner.

Recommendation:

It is recommended that the Minister enter into the Kola Unit No. 2 Unit Agreement on
behalf of the Crown with respect to LSD 13 of Section 28, LSD 16 of Section 29, and
LSD’s 1 and 8 of Section 32 in Township 10, Range 29 WPM by signing two copies of
the attached execution page for the Kola Unit No. 2 Unit Agreement.

D1 ion;

The 4 tracts in the proposed Kola Unit No. 2 that contain Crown-owned mineral rights
are highlighted in Attachment No. 1. All Crown leases are held by Tundra Oil and Gas
Ltd. Currently the wells on the Crown tracts produce from the Daly Bakken A Pool at a
combined rate of approximately 2.3 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 on 16 ha and 32 ha well spacing. Proposed
tract factors are based on current productivity. 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

Fht 24 Bud 01009300 H;;_H




IN WITNESS WHEREOF the Parties have executed this agreement each on the date shown below.

MANITOBA DEPA

F ENERGY AND

A 1R, 1796

(DATE) ////,;_;:;’//——-—\

ADDRESS FCR SERVICE:
360 - 1385 Ellice Avenue
Winnipeg, MB R3G 3FP2

Execution Page forming part of the Unit Agreement - Kola Unit No. 2

Unit Agreement: Kola Unit No. 2 Fage 15




EXHIBIT "A’
Attached to and made part of an Agreement Entitled
Unit Agreement - Kola Unit No. 2

TRACT PARTICIPATION

Land Working Intersst Royalty Interest Tract
Tract Desocription Participation
No. LSD Owner Share (%6} Owner Share (%} %
17 | 10 & 15-28-10-29 WPM | Tundra Oil and Gas Ltd. | 100.0000 Corvair Qils Limited 50.0000 2.23294
£ ; Gauar Qil Company 25.0000
after penalty .
Naylen Qil Corp. 25.0000
Corvair Oils Limited 20.0000 aylen B Lorp
Tundra Oil and Gas Ltd. 80.0000
27 | 13-28-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Crown 100.0000 4.99527
3 /] 16-29-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Crown 100.0000 1.65030
4 7| 1-32-10-29 WPM Tundra Oif and Gas Ltd. | 100.0000 Crown 2.2894 3.82409
Tundra Qil and Gas Ltd. 97.7106
5 d 2-32-10-29 WPM Tundra Qil and Gas L.td. | 100.0000 | Tundra Oil and Gas Lid. | 100.0000 1.56453
8-7 | 8B-32-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Crown 2.2894 19.96628
Tundra Qil and Gas Ltd, 97.7106
7./ | 1&8-33-10-29 WPM Tundra Oil and Gas Ltd. { 100.0000 Montreal Trust 100.0000 11.309%9
Company
8 v'i 2 & 7-33-10-29 WPM Tundra Qif and Gas Lid. | 100.0000 Montreal Trust 100.0000 4.89471
Company
9 v | 3&6-33-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 11.44268
Company
10 ¥| 4 & 5-33-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 31.15462
Company
11 1a 14-33-10-29 WPM Corvair Oils Limited 20.0000 Mantreal Trust 100.0000 6.96499
Tundra Qil and Gas Ltd. 80.0000 Comgany _
— — —————————— T —

Unit Agreement: Kola Unit No. 2 Page 19




EXHIBIT "B"

Aftached to and made part of an Agreement Entitled
Unit Agreement - Kola Unit No. 2

RGE 29 WPM
o 5 4 3
2
’—
1 _--l
1 |
!
| I
v
32— oot 33 - oo 34
| u a ] |
| |
P )
1 | | a | || ]
| }

TWP 10

- Unit Outline
Unit Agreement: Kola Unit No. 2 (Shaded Area - Kola Unit No. 1) Page 20




EXHIBIT 'A'
Attached to and made part of an Agreement Entitled

Unit Agreement - Kola Unit No. 2

TRACT PARTICIPATION

Land Working Intarest Royalty Interest Tract
Tract Description Participation
No. LSD Owner Share {%) Owner Share (%) %
1 10 & 15-28-10-29 WPM | Tundra Qii and Gas Ltd. 100.0000 Corvair Oils L.1d. 50.0000 2.23294
aft " Gauer Oil Company 25.0000
giter penaity Nayl il Corp. 25.00
Corvair Oils Limited 20.0000 Naylen Oil Corp 00
Tundra Qil and Gas Ltd. 80.0000
2 13-28-10-29 WPM Tundra Oil and Gas Lid, | 100.0000 Crown 100.0000 4,99527
3 16-29-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Crown 100.0000 1.65030
4 1-32-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Crown 2.2894 3.82409
Tundra Qil and Gas Ltd. 97.7106
5] 2-32-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 | Tundra Oil and Gas Ltd. | 100.0000 1.56453
6- 8-32-10-29 WFM Tundra Oil and Gas Lid. | 100.0000 Crown 2.2894 19.96628
Tundra Oil and Gas Ltd. 97.7106
7 1 & §-33-10-29 WPM Tundra Cil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 11.309569
Company
8 2 & 7-33-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 4.88471
Company
" 9 3 & 6-33-10-29 WPM Tundra Qit and Gas Ltd, | 100.0000 Montreal Trust 100.0000 11.44268
Company
10 4 & 5-33-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 31.16462
Company
1 11 & 14-33-10-29 WPM Corvair Oils Limited 20.0000 Montreal Trust 100.0000 6.96499
Tundra Oit and Gas Ltd. 80,0000 Company

Unit Agreement: Kola Unit No. 2

heereere———
e —— e

Page 19



Manitoba g?f

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

PH: (204} 945-8577
Fax: (204) 945-0586

October 21, 1996

Mr. Donald Gauer
202 Riverside Drive
Toronto ON M6S 4A9

Dear Mr. Gauer:

The Branch is in receipt of you letter dated October 8, 1996 outlining your concemns and questions
regarding the tract participation formula proposed for Kola Unit No. 2.

Tundra has proposed using the last 90 days production as the method of determining tract participation in
the unit. This is the same method as used in Kola Unit No. 1. Production or production combined with
some other factor(s) is the most commonly used method of determining participation in a unit. The
advantages of using production to determine unit tract participation are two-fold:

(1) production volumes are not subject to interpretation, as are some other parameters; and
(2) current production preserves owners revenues at current levels.

It is anticipated that unit owners in Kola Unit No. 2 will benefit from implementation of a waterflood.
Based on waterflood performance in Kola Unit No. 1, those benefits include increased production in the
short term, a longer production life and an increase in the total volume of oil recovered.

With respect to your concemns regarding the appropriate time frame for determination of the last 90 days
production, I offer the following comments. In order to unitize and implement a waterflood a certain
amount of lead time is required to complete technical studies, convince partners on the merits of the
project and obtain the necessary approvals including having all parties to the unit sign the unit agreement.
This process requires a time frame be fixed for determining production.

Without a fixed time frame for determining production, there is a tendency for owners to wait and see if
their share in the unit may increase as a result of the operator, in this case Tundra, carrying on production
optimization activities. The frac job at 15-28-10-29 has increased production from your well but other
production optimization activities completed or proposed on wells in the unit area will also effect your
share in the unit. Ganer Oils must decide whether the unit share proposed by Tundra based on production
from April, May and June is equitable.

A2




If you have any further questions in respect of this matter, please call John Fox, Chief Petroleum
Engineer at (204) 945-6574.

Yours truly, J
L. R. Dubreuil

Director
Petrolenm and Energy Branch

cc:  John N. Fox
Tundra Qil and Gas Limited




Manitoba o)

Date: 0(/// /bf/éé ACtion / Route SIip
To: T Oh From: @JZ

Telephone:
[[] Take Action [C] Per Your Request {7] cCirculate, initial 7 For Approval and (7] Make Copies
and Return Signature
[:I May We Discuss [:l For Your Information |:| Return With Comments D Draft Reply for D Please File
or Revisions Signature

Comments: [P lecae NV * éf/w/?,&f‘ G LfboPEndl }fﬂ-.»

£

MG-1298 PS-f-182 8940100671



'jf“’ o s 202 Riverside Drive
£ . Toronto, Ontario
L Opy = M6S 4A9
- e} 1996 : ,;
"-}; October 8, 1996
. {'*’-‘“’1',{4 pot "/ /f
Mr. Bob Dubreuil st =

Director, Petroleum Branch
Department of Energy and Mines
1395 Ellice Avenue

Suite 360

Winnipeg, Manitoba

R3G 3P2

Dear Mr., Dubreuil:

This is in response to your recent letter regarding the expansion of the Waterflood in the
Daly Bakken "A" Pool which, I believe, Tundra Oil & Gas identified as Kola Unit No. 2.

I have no objection to the expansion of this Waterflood area per se, but I am wondering if I can
call upon the Petroleum Branch to offer an opinion regarding the tract participation percentages.

As a participant in Kola Unit No. 1, I am satisfied that the creation of a Waterflood project area
is certainly a good move for the participants and will probably be similarly good for the
participants of Kola Unit No. 2.

My question is whether the calculation of the tract participation percentages is equitable for the
various participants? As you will see, Gauer Qil is one of the smallest participants in the tract
with a 25% share of a 2.23% participation. I understand, however, from talking to Tundra, that
the participation percentage is calculated from a three-month average of production from the
individual wells. I wonder whether this is fair as a means of calculating the participating
percentages when our well No. 15-28-10-29 has only recently come on stream? Shown below
is the volume output of the well since it started producing in February of this year:

Production Month  Production Volume

February 11.0 Units
March 18.7 Units
“April 185 "
May 144 "
June 14.3 "
July 512
August 101.4 "

..... continued on next page




Page 2
Mr. Bob Dubreuil
October 8, 19960

I was told that the increase in volume was as a result of the well being fracced, and that the
volume output would not remain high. Be that as it may, I gather that the tract participation
percentage was determined from the average of the months April, May and June, which works
out to be 15.7 Units. As you can see, however, any later three-month average would probably
have resulted in a much higher tract participation.

It would not surprise me to find that the Petroleum Branch has some guidelines as to how the
participation percentages should equitably be calculated when the different wells are in different
stages of development. I would appreciate it if you would take a look at this matter and reassure
me that Tract No. 1 is being fairly treated.

Sincerely yours,

@&m«

Donald L.. Gauer

DLG:LL
Attachment: Exhibit 'A’

c.c. Tundra Oil & Gas Ltd., 1111 One Lombard Place, Winnipeg, Manitoba R3B 0X4




EXHIBIT ‘A’
Attached to and made part of an Agreement Entitled

Unit Agreement - Kola Unit No. 2

TRACT PARTICIPATION

Land Working Interest Royalty Interest Tract ii
Tract Description Participation
No. LSD Owner Share (%) Owner Share (%) %
1 10 & 15-28-10-293 WPM | Tundra Oil and Gas Ltd. | 100.0000 Corvair Oils Limited 50.0000 2.232%94
Gauer Qil Company 25.0000
after penaity Nayien Oil Corp. 25.0000
Corvair Qils Limited 20.0000
Tundra Qil and Gas Ltd. 80.0000
2 13-28-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Crown 10Q.0000 4.99527
3 16-29-10-29 WPM Tundra Oil and Gas Ltd. 100.06000 Crown 100.0000 1.65030
4 1-32-10-29 WPM Tundra Qil and Gas Ltd. 100.0C00 Crown 2.2894 3.82409
Tundra Qil and Gas Ltd. 97.7106
5 2-32-10-29 WPM Tundra Oil and Gas Ltd. 100.0000 | Tundra Qil and Gas Ltd. 100.0000 1.56453
6- 8-32-10-29 WPM Tundra Qi and Gas Ltd. | 100.0000 Crown 2.2894 19.96628
Tundra Qil and Gas Ltd. 97.7106
7 1 & 8-33-10-29 WPM Tundra Cil and Gas Ltd. { 100.0000 Montreal Trust 100.0000 11.30959
Company '
8 2 & 7-33-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 4.89471
Company
9 3 & 5-33-10-29 WPM Tundra Qil and Gas Ltd. [ 100.0000 Montreal Trust 100.0000 11.44268
Company
10 4 & 5-33-10-29 WPM Tundra Qil and Gas Ltd. 100.0000 Montreal Trust 100.0000 31.15462
Company ~
11 11 & 14-33-10-29 WPM Corvair Oils Limited 20.0000 Montreal Trust 100.0000 6.96499
Tundra Qil and Gas Lid. 80,0000 Company

Unit Agreement: Kola Unit No. 2

Page 19
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October 9, 1996

Manitoba Energy and Mines
Petroleum Branch

360 - 1395 Ellice Avenue
Winnipeg, MB

R3G 3P2

Attention: John Fox, P.Eng

Dear John:

RE: Unit Agreement
Kola Unit No. 2

Further to my letter dated September 20, 1996, please find enclosed the
final documentation for Kola Unit No. 2.

The only changes from the draft document that was sent to you previously

are as follows:

1} The references to the Conservation Board have been changed to the
Petroleum Branch and rather than approval of the Board, the Unit
Agreement is registered with the Petroleum Branch.

2) In 201(a), Owners of the Working Interest has been changed to the
Working Interest Owners.

3) Exhibit "A” Tract 1 - Corvair Qils Limited has been changed to Corvair
Oils Ltd.

Tundra Oil and Gas Ltd. has targeted November 1, 1996 as the effective

- date for Kola Unit No. 2. In order to meet this target date, we request that
the extra signatory page that has been enclosed be executed and returned to
the undersigned by October 18, 1996. Your prompt consideration in this
matter ts greatly appreciated.

Should you have any questions or concerns regarding this Unit, please give
me a call at (204) 934-58566.

Sincerely,

TUNDRA OIL AND GAS LTD.

Brad Thiessen
Land Manager

BT/kd
Encl.

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone: (204) 934-5850 Fax: {204) 934-5820
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Reference:
Fax No: (204) 945-0586
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(including this page) ’
FROM:
John N. Fox, P. Eng.
Petroleum Branch, Energy & Mines
Phone: (204) 945-6574
TO:
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Manitoba Energy and Mines
Petroleum Branch

360 - 1395 Ellice Avenue
Winnipeg, Manitoba

R3G 3P2

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

Dear John:

RE: Unit Agreement
Kola Unit No. 2

Tundra Oil and Gas Ltd. hereby encloses a copy of Draft #1 of the Unit
Agreement for the proposed Kola Unit No. 2. Tundra requests that you review

the Agreement and forward any comments by October 7, 1996.

For your information, this draft has been circulated to all working and royaity
interests for their comments as well. | would also point out that we have used

the same format as Kola Unit No. 1.

Should you have any questions, please give me a call.
Sincerely,

TUNDRA OIL AND GAS LTD.

Brad Thiessen
Land Manager

BT/kd

Encilosure

1111 - One Lombard Place, Winnipeg, Manitoba R3B 0X4 Telephone; {204) 934-5850

Fax: (204) 934-5820
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UNIT AGREEMENT

KOLA UNIT NO. 2

WHEREAS the Parties own Royalty Interests and Working Interests, or sither of them, in the Unitized Zone:

AND WHEREAS the Parties desire that the Unitized Zone be developed, produced and operated as a Unit, as
hereinafter provided;

NOW THEREFORE in consideration of the covenants herein contained, the Parties agree as follows:

ARTICLE |
DEFINITIONS

101. Definjtions R
‘ . ” e th"‘d"““* 3 Eh“.‘r and Miws , Petadon. —d’
In this agrsement: ™ Peltolens Bhanch w1 taus Bancet gateblihed quoton. The ©ffoccd

(a) <Cepcsmvaiion-Besid—means-Tho-Dil-and-Gas-Gensomvation-Bonrd-si-tho-Provinoo-of-Manitebe~ Genr At
(b} "Effective Date” means the time and date referrad to in Article XIV:

{c) "Lease" means an instrument granting 3 Working Interest in any lands in the Unit Area;

(dl  "Outside Substances” means any substances initially obtained from any source other than the Unitized
Zone or any Unitized Substances with respect to which rayalty has been paid;

(e} "Party” means a person who is bound by this Agreement;

{f) “Petroleum Substances” means petroleum, natural gas and related hydrocarbons {except coal) and all
substances whether gaseous, liquid or solid, which are produced in association therewith, or any of
them;

(g} "Royalty interest” means
i} an ownership, fee simple, or similar estate in Psatroleum Substances in the Unitized Zone, or

ii) a right to a share of Petroleumn Substances produced from the Unitizad Zane, to a share of the
proceeds from the sale of such Patroleum Substances, or to a payment based on the quantity or
value of such Petroleum Substances, but does not include a Working interest, the interest of a
purchaser or such Petroleum Substances after production, or a mortgage, charge or like interest
granted as security in a financial transaction;

th}  "Royalty Qwner” means a Party owning a Royalty Interest in or in respect of Unitized Substances;

(i) "Spacing Unit" means the area allocated to a well by the Conservation Board with respect to the
Unitized Zone for the purpose of drilling for or producing Patroleum Substances;

(i) "Tract” means a parcel of land described and given a Tract number in Exhibit "A"™ and shown outlined on
Exhibit "B";

(k) "Tract Partigipation” means the Participation percentage allocated to a Tract pursuant to Article VI and
seot forth in Exhibit "A";

n "Unit Area” means the lands described in Exhibit "A” and shown outlined on Exhibit "B""

{m) "Unit Qperations” means any operations or activities undertaken in connection with the Unitized Zone,
the production or handling of Unitized Substances or the installation, operation, maintenance or removal
of equipment or facilities, insofar as such operations or activities have bean authorized or provided for
under this agreement or the Unit Operating Agreement

(n)  "Unit Operator™ means the person who is so designated under tha Unit Operating Agreement;

(o) "Unit Operating Agreement”™ means the agreement entitied "Unit CGperating Agreement - Kola Unit No. 2"
antered into by the Working Interest Owners;

(p)  "Unitized Zona™ means the Bakken Formation of the Mississippian Age underlying the lands within the
Unit Area as same is shown on the compensated neutron litho-density log of the Tundra Daly 4-28-10-
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29 WPM waell in 4-28-10-29 WPM, in the Province of Manitoba between the intervals of B870.0 metres
and B80.0 metres as measured from the kelly bushing at 4-28-10-29 WPM and shown on Exhibit "Cc";

{q)  "Unitized Substances” means Petroleum Substances in or obtained from the Unitized Zane;

(r}  "Working Interest™ means any intarest which entitles the owner tharsof to produce and dispose of, or to
participate in the production and disposition of, Petroleum Substances from the Unitized Zone, and with
which is associated a responsibility to bear all or a portion of the costs of recovering such Petroleumn
Substances;

(st "Working Interest Owner” means a party owning a Working Interest in or in respect of Unitized
Substances;

{t  "Minister” means the member of the Executive Council charged by the Lieutenant Governor in Council
with the administration of The Oil and Gas Act of Manitoba.

ARTICLE Il

EXHIBITS
201. Exhibits
The following exhibits are attached to and incorporated in this agreement:

(a)  Exhibit "A" which numbers and describes each Tract and sets forth its Tract Participation, the names of
the Owners of the Working Interest and their respective shares of the Working Interest, together with
the names of the Royalty Owners and their respective shares of the Royalty Interest;

{b)  Exhibit "B which is a plan of the Unit Area identifying the Tracts;

{c)  Exhibit "C" which is a reproduction of a portion of the compensated neutron litho-density tog raferred to
in Subclause 101(p) hereof.

202, Exhibits Correct

Each exhibit shalf be deemed conclusively to be correct to the effective time of a revision or correction thereof
as herein provided,

203. Correction_of Exhibits

If any mistake or mechanical error accurs in an exhibit, Unit Operator may, or upon request of the Working
Interast Owners shall, prepare a corrected exhibit but the data used in establishing Tract Participation shall not be re-
evaluated.

204. Effective Time

Any corrected exhibit prepared on or before the Effactive Date or within ninety {90) days thersafter shall be
effective on the Effective Dats. Any corrected exhibit prepared after the said ninety (90) days shali be effective at 8:00
a.m. on the first day of the calendar month next following its preparation or on such other date as s detsrmined by the
Woarking Interest Owners.

205. Supplying of Exhibits

Each time that an exhibit is revised or corrected pursuant to this agreement, Unit Operator shall supply the ?““““"

: with two copies each and shall supply each
Working Interest Owner with the number of copies of the exhibit it requasts. Each Working Intarest Owner shali supply
each of its Royalty Owners, excepting the Crown, with a copy thereof.

2086, Form of Revised or Corracted Exhibits

Exhibits that are revised or corracted shall show the effective time of the revision or correction and shall be
numbered consacutively.

Unit Agreement: Kola Unit Na. 2 Page 4

-l



ARTICLE I

UNITIZATION AND EFFECT
301. Unitization

On and after the Effective Date the interests of each Royalty Owner and of each Working Interest Owner in the
Unitized Substances and in the Unitized Zone are hereby unitized, in accordance with the provisions of this agreement,.

302. Personal Property Excepted

All lease and well aquipment heretofore or hereafter placed by any of the Working Interest Ownars on lands
comprised in the Unit Area shall be deemed conclusively to be and shall remain personal property belonging to and may
be removed by the Working Intersst Owners. The Waorking Interast Owners’ rights and interests tharsin are set forth in
the Unit Operating Agresment.

303. Continuation of Leasas

All Unit Operations and all production of Unitized Substances shall, except for the purpose of caleulating
payments to Royalty Owners, be deemed conclusively to be operations upon or production from all of the Unitized Zone
in each Tract, and such operations or production shall continue in force and effsct each Lease and any other agreement
or instrurent relating to the Unitized Zone or Unitized Substances as if such operations had besn conducted on, or a
well had been drilled and was producing from each Tract or Spacing Unit, or portion thersof, in the Unit Area.

If from time to time during the term of this Agresment the preduction of Unitized Substances and the conduct
of other Unit Operations is temporarily interrupted or suspended:

(a)  for any period not exceeding ninety (90) consecutive days or
{b}  for any period during which an event of force majeure contemplated by Clause 1305 is in effact,

then, for the purposes of this Clause 303, Unitized Substances shall be deemed to have been produced throughout any
such period.

304, Leases Amended

Each Lease and any other agresment or instrument relating to the Unitized Zone or Unitized Substances is
hereby amsanded only te the extent necessary to make it confirm to this agreemant.

305, Ratification of Leases

Except for a Lease in respect of which aeovalty Owner is involved in a court action which has been
commenced and is pending on the Effective Date, sach Royalty Owner hereby ratifies each Lease, as amended by this
agreement, to which it is a party, and hereby confirms that no notice of defautt has been given and remains outstanding
with respect to any such Lease, and that sach Lease is in effect as of the Effective Date. The provisions of this Clause
305 do not constitute a waiver, and shall not give rise to an estoppel, of any right to pursue the enforcement of any
outstanding obligation under any such Lease.

306. Effect of Unitization on Titles

Nothing in this agreement, nor the Unit Operating Agreement shall be construed as a transfer or exchange of
any interest in the Leases, Tracts or Unitized Zone, or in the Unitized Substances before production theraof.

307. Name

The name of the Unit hereby constituted is "Kola Unit No. 2".

308. Equipment and Facilitias

All equipment and facifities used in connection with the Unit Operations and haeretofore or hareafter installed,
affixed or constructed by any of the Working Interest Owners on or in lands within the Unit Area are and shall remain
the personal property of the Working Interest Owners, or such of them as may from time to time have an interest
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thergin, and, except as otherwise provided in Clause 1503, no interest in any such aquipment and facilities shall vest in
theeovalty Owners by virtue of the provisions of this Agreement.

ARTICLE IV
AUTHORITY TO WORKING INTEREST OWNERS

401. Operations

The Waorking Interest Owners are hereby granted the right to develop and operate the Unitized Zone without
ragard to the provisions of the Leases or the boundary lines of the Tract or Spacing Units in such manner and by such
means and methods as the Working Interest Owners consider appropriate. Without limiting the generality of the
foregoing, the Working Interest Owners shall have the right to inject any substance or combination of substances into
the Unitized Zone and to convert and use as injection wells any wells now existing or hereafter drilled into the Unitized
Zone.

402. Delagation

The Working Interest Owners may delegate to Unit Operator any of the rights and powers herein or otherwise
granted to them.

403. Vote of Working Interast Owners

Any matter to be determined under this agreement by the Working Interest Owners may be determined by vote
of the parties to the Unit Operating Agreement as prescribed thersin.

ARTICLE V
INCLUSION AND QUALIFICATION OF TRACTS

501, Tracts Included on Effective Date

The Tracts included in the Unit Area as of the Effective Date are those Tracts which are qualified under
Clause 502:

{a} before the Effective Date; or

(b}  on or within ninaty (90) days after the Effactive Date.

502. Qualification of Tracts

A Tract is qualified for inclusion in the Unit Area when its title has been approved by the Working Interest
Owners under Clause 1102 and when:

{a) owners of one hundred percent {100%) of the Working Interssts therein have become Parties and parties
to the Unit Operating Agreement and owners of one hundred percent (100%) of the Royaity Interest
therein have bacome Parties; or

(b} owners of one hundred percent {100%) of the Working Interests therein have become Parties and parties
to the Unit Operating Agreement and owners of less than one hundred percent {100%) of the Royalty
Interast therein have become Parties, and such owners of Working Interests agree, if required by the
other Working Interest Owners, to indemnify the other Working Interest Owners in a form and manner
satisfactory to them for any loss or damages that may be suffered by such other Working interest
Qwners in respect of claims and demands that, because of the inclusion of the Tract in the Unit Area,
may be made by those owners of Royalty Interests in the Tract who have not become Parties; or

(¢} owners of the Working Interests therein have agreed with the owners of Working Interests then Parties
and parties to the Operating Agreement as to the basis on which the Tract shall become qualified, where
the Tract cannot be qualified pursuant to Subclause {a) or {b) of this Clause.
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503. Revigsion of Exhibits

Within one hundred twenty (120) days after the Effective Date the exhibits shall be revised, if necessary, to
set out only those Tracts included in the Unit Area undsr this Article. The revised Exhibit "A" shall set forth the Tract
Participation of the Tracts recalculated on the same basis and using the same data as that used in the calculation of
Tract Participation in the original Exhibit "A" and so that their summation is one hundred percent (100%). The exhibits
as so revised shall be effective as of the Effective Date.

ARTICLE VI
TRACT PARTICIPATION

601. Tract Participation
Each Tract has the Tract Participation ascribed to it in Exhibit "A".

ARTICLE VII
ALLOCATION OF UNITIZED SUBSTANCES PRODUCED

701. Allocation to Tracts

Subject to Clauses 801 and 802 the Unitized Substances when produced shall be allocated to the Tracts in
accordance with theit Tract Participation. The amount of Unitized Substances allocated to esach Tract, and only that
amount, regardless of whether it be more or less than the amount of actual production of Unitized Substances from the
woll or waells, if any, on the Tract, shall be deemed conclusively to have been produced from the Tract.

702. Allocation Among Parties

The Unitized Substances allocated to a Tract shall be further allocated among the Working Interest Qwners
thereof in accordance with their respective percentage Working Interests in the Tract as set forth in Exhibit "A", and the
Working Interest Owners of each Tract shall account to the Rovalty Owners of such Tract for any royalty payable or
deliverabie to such Royalty Owners in respect of the Unitized Substances allocated to such Tract.

703. Calculation of Royalty

The Working Interest Owners of sach Tract shall calculate royalty on the Unitized Substances allocated to the
Tract at the applicable rate under the Lease, other agresment or instrument relating to the Tract. The Royalty Ownaers
of each Tract agree to accept payment of royalty so calculated in satisfaction of the obligation of a Working Interest
Owner to make royalty payments on Unitized Substances under the Lease, agresment or other instrument covering such
Tract; but a lessee under a Lease shali not be relieved from making payment of royaity to its lessor if payment is not
made by the Working Intarest Owner as aforesaid. In calculating royalty on residue gas, sulphur and fluid hydrocarbons,
ar any of them, obtained by processing Unitized Substances, other than crude cil, by compression, absorption or other
plant extraction or stabilization, proper allowances shall be made for costs, expenses and charges, including a
reasonable return on investment, incurred in or attributable to gathering and processing the Unitized Substances,

704, Taking Unitized Substances in Kind

The Unitized Substances allocated to a Tract shall be delivered in kind at the time and place of production to
the Working Interest Owners entitled thereto who may, if there is no interference with Unit Operations by them,
construct, maintain and operate in the Unit Area all necessary facilities for taking delivery in kind.

705, Failure to Take in Kind

To the extent that a Party entitled to take in kind any of the Unitized Substances fails to take or otherwise
dispose of them at the time and place of production, then so long as such failure continuas, Unit Operator, as agent and
for the account and at the expense of such Party may sell, store, inject or otherwise dispose of them. Where there is a
sale the "net proceeds” remaining from the sale shall be paid to the Party. Unit Operator may contract for the sale
thareof only for the minimum term obtainable which in no event shall exceed one {1} year. When Unit Oparator has so
contracted, the Party may take its share of the Unitized Substances in kind upon the expiration of the current sales
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contract. The "net proceeds” for the purpose of this Clause shall mean the proceeds from the sale of the ron-taking
Party's share of production, less all direct costs of the sale, including processing and shipping costs.

7086. Royalty on Outside Substances

If an Outside Substance is injected into the Unitized Zons, the first like substance contained in the Unitized
Substances subsequently produced and sold or used other than for operations hereunder shall be dsemed conclusively
to be that Outside Substance until a quantity equal to the quantity of the Outside Substance injected into the Unitized
Zone is recovered. No royaity shall be payable on any substance which is deemed conclusively to be an Outside
Substance.

707. Several Royalty Liability

Without limiting the ganerality of the provisions of Clauses 702 and 1304, nothing in this Agreement shall be
construed as giving rise to any right entitling the Royalty Qwners of a Tract to look to any Working Interest Owners
other than the Working Interest Owners of such Tract for the satisfaction of royalty obligations in respect of such Tract:
provided, however, that in the avent that the Working Intsrest Owners of a Tract are not tha same persons as the |essee
under a Lease relating to the Yract, the provisions of this Clause 707 shall not be construed as rslieving such lessee of
any obligation to account for royalty payable or deliverable to the lessor under such Leass if the Working Interest
Owners fail to comply with their obligations in that respect.

ARTICLE VIli

USE, LOSS AND RE-INJECTION OF UNITIZED SUBSTANCES
801. Use or Losgs

The Working Interast Owners may use as much of the Unitized Substances, other than crude oil, as they desm
necessary for Unit Operations. Unitized Substances so used or injected and Unitized Substances lost shall be excluded
in allocating Unitized Substances to Tracts, and no royalty or ather payment shall be payable in respect thereof.

802. Re-Injection

The Working Interest Cwners are hersby granted the right to re-inject Unitized Substances into the Unitized
Zone for any purpose related to the Unit Operations. Unitized Substances so injected shall be excluded in allocating
Unitized Substances to Tracts, and no royalty or other payment shall be payable in respect thereof until they are
recovared for sale or for use othar than for Unit Operationsi

ARTICLE IX
ENLARGEMENT OF UNIT AREA
a01. Enlargement

After the expiration of ninety (90} days following the Effactive Date, if an owner of a Working Interest in lands
adjoining the Unit Area makes application to enlarge the Unit Area to include such adjoining lands which appear to be
potentially productive of Petroleum Substances from the Unitized Zone the Working Interest Owners may approve the
enlargement of the Unit Area to include such adjoining tands on such terms and conditions as the Working Interest
Cwners may consider appropriate, and, if such adjoining lands qualify for inclusion in the Unit Area under Clause 502,
the Unit Area shall be enfarged to include such adjoining fands. Notwithstanding that any owner of a Working Interest
or a Royaity Interest in such adjoining lands is already a Party, such owner shall not, for the purposes of the qualification
of such adjoining lands under Clause 502, be considerad to have executed and delivered this agreement until it executes
and delivars to the Unit Operator an additional counterpart of this agreement incorporating exhibits which reftect the
proposed enlargement and which are stated to be affective as of the effective date of such enlargement.

902. Adjustment of Tract Participation

The Tract Participation of each Tract added pursuant to Clause 901 shall be determined by the Working
Interast Owners, The Tract Participation shall then be adjusted in order that:
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(a) the ratios of the Tract Participation of Tracts shown on Exhibit "A" immediately prior to the enlargement
remain the same to aach other; and

{b} the total of the Tract Participation for all Tracts of the enlarged Unit Area and Unitized Zone is one
hundred percent (100%).

202. Exhibits

Unit Operator shall revise Exhibits "A™ and "B" as required by the enlargement.

304, Effective Time of Enlargement

An enlargement pursuant to Clause 901 and an adjustment of Tract Participation under this Article shall
become effective at 8:00 a.m. on the first day of the first calendar month following approval of admission under Clause
301, Tract qualification under Clause 502 and apprevial-oicthe-Lonsonsation-Boardr - v

e dfi the unit Lot rrree—DasarEhe:

* Y ’.'\I.J lf o‘ ‘Aﬁ\- .
2065, No Retroactive Adjustment N“wh‘d e 7 Ao Putrclenn A

There shall never be any retroactive adjustment of the allocation of Unitized Substances by reason of an
enlargement under this Article.

ARTICLE X
DISPUTES

1001. Disputes

If the title or right of a Party to receive in kind all or any portion of the Unitized Substances allocated to a
Tract, or any share of the proceeds from the sale thereof, is in dispute, the Party concerned shall forthwith give notice
thereof to Unit Operator. If Unit Operator is so notified or if Unit Operator is directad to do so by the Working Interest
Owners in the avent that it is otherwise informed of the dispute, Unit Operator shall withhold and sell the portion of the
Unitized Substances the title or right to which is in dispute, and hold in trust the proceeds from the sale thereof until:

(a} the Party concerned furnishes security in a form and manner satisfactory to the Working Interest Owners
for the proper accounting thereof to the rightful owner or ownars if the title or right of the Party shalt fail
in whole or in part, whereupon the proceads shall be paid to the party; or

{b} the title or right thereto is established by a final judgment of a Court or otherwise to the satisfaction of
the Working Interest Owners, whereupon such procesds shall be paid to the person rightfully entitled.

If Unit Operator dees not comply with this Clause because it is not notified of a dispute by a Party concerned, that Party
hereby agrees to indemnify and save harmless Unit Operator from any loss or damage suffered because of anything
done or omittad to be done by Unit Operater becausa it was not notified.

ARTICLE XI
APPROVAL OF TITLES

1101. Titles Committee

The Working Interest Owners shall appoint a Titles Committee which shall investigate the ownership of all
Tracts. Each Working Interest Owner shall submit to the Title Committee such title data and information as the tities
Committee may reasonably require from time to time. The Titles Committee shali report the result of its investigation to
the Working Interest Owners specifying the titles to Tracts which it unanimously recommends for approval.

1102. Approval of Titles by Working Interest Owners

The Working Interest OQwners may approve:

{a) the titles of Working Interest Owners to Tracts which have been unanimously recommended for approval
by the Titles Committee; and
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(b} the titles of Working Interest Owners to Tracts which have not been unanimously recommended for
approval by the Tities Committee but with respect to which such Working Interest Qwners have agread
to indemnify the other Working Interest Owners, in a form and manner satisfactory to them, from loss or
damage that may be suffered by them in respsct of claims and demands made because of subsequent
failure of the Working Interast Ownars" title,

Notwithstanding the foregoing, the Working interest Owners may approve any title that has not been unanimously
recommended for approval by the Titles Committes.

1103. Subsequent Failure of Title

If the title of a Working Intarest Owner to a Tract fails, the Tract shall be excluded from this agreement and
the Unit Oparating Agreement as of 8:00 a.m. on the first day of the calendar month in which the failure of title is finally
determined unless:

(a} any other Party is held or declared to own the title in which event that Party shall be bound by this
agreement and the Unit Operating Agreement in respect of the Tract; or

(b} by the last day of the next following calendar month the Tract qualifies for inclusion in the Unit Area
pursuant to Clause 502,

1104. Revision of Exhibits

Unit Operator shall revise the exhibits to reflect any change in ownership in or axclusion from this agreement
of a Tract pursuant to Clause 1103. Whaere a Tract is excluded, the Tract Participation of the other Tracts shall each be
increased, without changing their ratios to each other, so that their summation is one hundred percent {100%). The
revised exhibits shall be effective as of 8:00 a.m. on the first day of the calendar month in which the failure of title
raferred to in Clause 1103 is finally detarmined.

ARTICLE XII
TRANSFER OF INTEREST
1201. Disposition

In this Clause "disposition” means a sale, assignment, transfer, lease, sublaase, conveyance, parting with
Possession, or any transaction of a similar natura, whether by trust or otherwise. A disposition of an interest owned by
a Party in a Tract shall cover the whole or an undivided interest in the Party's interest in such Tract. A disposition shalil
not be binding on Unit Operator until the acquiring parties who are not Parties have executed and delivered to Unit
Operator counterparts of this agreement, and at least one of the parties thereto has given notice thereof to the Unit
Operator. Unit Operator shall revise the exhibits to reflect sach disposition of an interest in a Tract and the revised
exhibits shall be effective as of 8:00 a.m. on the first day of the calendar month next following the calendar month in
which the notice is received by Unit Operator.

1202. Multipie Disposition Not to Increase Costs

If any disposition of an interest by a Party in a Tract should be made to multipie parties so that the expense or
duties of Unit Operator are thereby increased, the Unit Operator may require the assignee parties (and Party if it retains
and interest} to appoint one of their numbar as representing all of them for the purpose of this agresment, unless
arrangaments satisfactory to the Unit Operator are made to compensate the Unit Operator for the increased expenses or
duties.

ARTICLE Xl
IN GENERAL
1301 . Exsgution in Counterpart

This agreement may be executed in separate counterparts and ail the executed counterparts together shall
constitute ons agreement. Execution of this agreement by the Minister shall be on bshalf of the Crown only as owner of
Rovyalty Interest.
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1302. Dual Capacity

If a Party owns a Working Interest and a Rovyalty Interest, ite execution of this agresment shall constitute
exacution in both capacities.

1303. Subseguent Execution

An owner of an interest in a Tract who has not become a Party as of the date the Tract was included in the
Unit Area under Article V or IX, may become a Party with respect to that interest only an such terms and conditions as
may be prescribed by the Working interest Owners.

1304, No Partnership

The duties and obfigations of the Parties shall ba separate and not joint or coltective, Nothing contained in this
agreement shall be construed to create a partnership or association.

13056. Force Majeure

Naither Unit Operator nor any Party shall be deemed to be in default with respect to nan-performance including
delay or failure to partially perform any or all of its obligations hersunder, ather than financial, if and so long as its non-
performance is due, in whele or in part, to any cause beyond its reasonable control, but Jack of funds shall not be a
cause beyond a Party’s reasonable contrel. The performance of such obligations shall begin or be resumed within a
reasonable time after such cause has been removed. Neither this agresement not any Lease or any other agreement or
instrument refating to the Unitized Zone or Unitized Substances shall terminate by reason of suspaension of Unit
Oparations for the cause set forth in this Clause.

1306. Taxes

Each Party shall be separately liable 10 the extent of its ownership for all taxes on Unitized Substances and
with respact to the production or sale of Unitized Substances. A Working Interest Owner may, at any time and from
time to time, pay said taxes on behalf of its Royaity Owner and deduct the amount of the payment from the Royalty
Owner's royalty. Those taxes with respect to the production or sale of Unitized Substances shall be adjusted so that
they are borne as if the basis of taxation was the allocation of Unitized Substances heraunder.

1307. Right of Redemption

A Working Interest Owner may, at any time and from time to tifne, with full rights of subrogation, redeem for
its Royalty Owner any agreement for sals, mortgage, or other lien or encumbrance of any kind or nature affecting any
interest in the Unit Area in the avent of default of payment by the Royalty Qwner and deduct the amount of any
payment made hersunder from the Royalty Owner's royalty.

1308. Interpretation

The Clause Headings in this agreemant shall not be considerad in intarpreting the text.

1309. Number and Gender

in this agreement words importing the singular include the plural and visa versa: words importing the
masculina gender include the feminine and vice versa; and words importing persons include firms or corporations and
vice versa.

1310, Time

In this agreement all times are "official times" as definad in The Official Time Act of the Province of Manitoba.

1311. Compliance with Legisiation

The provisions of The Qil and Gas Act and regulations of Manitoba thersunder, as amended from time to time,
take precedence over this agreemant.
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1312. Governing Law

This Agreement shall be governed by and construed in accordance with the laws of the Province of Manitoba,
and each of the Parties submits to the jurisdiction of the courts of the Province of Manitoba for the interpretation and
enforcement hereof.

ARTICLE XIv
EFFECTIVE DATE
1401.  Effective Date

The unitization provided for herein shall become effective at 8:00 a.m. on the first day of the first calendar
month following:

{a)  the date of the qualification under Clause 502 of Tracts having » combined Tract Participation of one
hundred percent (100%) as originally set out in Exhibit "A”"; and

(b} the date of the Unit Gperater. i
ha,m,mcn‘l' o amaistond by 4y Petaclecin Badoel .
1402. Notice of Effective Date

As soon as possible after the Effective Date Unit Operator shall notify all Working Interast Ownaers, the

' n of the Effective Date and each of the Tracts
qualified as of the Effective Date, and each Working !nterest Owner shall advise each of its Royalty Owners of the
Effective Date.

1403. Release of Parties

This agreement shall cease to bind the Parties if the unitization provided for herein has not become effective
on or before the first day of December, 1996.

ARTICLE XV
TERM

1601. Effect of Execution and Delivery

Subject to Clause 1403 this agreement is binding upon a parson who executes and delivers a counterpart
thereof to Unit Operator, and that person is bound by this agreemant as of the time of such delivery. This agreement
inures to the benefit of and is binding upon the heirs, executors, administrators, successors and assigns of the Parties.

1502. Termination

This agreement terminates ninety {90) calendar days after all wells for the producticn of Unitized Substances
in the Unit Area have been abandoned, plugged or disposed of or upon the tarmination of the Unit Operating Agreement,
and thereafter the Parties shall be governed by the terms and provisions of their Leases and other agreements or
instruments relating to the Unitized Zone or Unitized Substances.

1603.  Salvaging Equipment Upon Termination

The Royalty Ownars grant the Working Interest Owners the tight for a period of six {8) months after
termination of this agreemant to salvage, sell, distributs or otherwise dispose of the personal property and facilities used
in connaction with Unit Operations.

1604. Notice to Royalty Owners

The Working Interest Owners shall give notice in accordance with their Leases to their respective Royaity
Owners of the termination of this agreement within thirty (30) calendar days thareafter.
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IN WITNESS WHEREQF the Parties have executed this agreemant each on the date shown balow.

CORVAIR ©ILS LTD.

{DATE)}

ADDRESS FOR SERVICE:
P.O. Box 3827, Station “0*
Edmonton, AB THL 448

Execution Page forming part of the Unit Agreement - Kola Unit No. 2
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IN WITNESS WHERECF the Parties have executed this agreement sach on the date shown below.

GAUER OIL COMPANY.

(DATE)

ADDRESS FOR SERVICE:
202 Rivarside Drive
Toronto, ON M6S 449

Execution Page forming part of the Unit Agreement - Kola Unit No. 2
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IN WITNESS WHEREOF the Parties have executed this agreement each on the date shown below.

MANITOBA DEPARTMENT OF ENERGY AND MINES

{DATE)

ADDRESS FOR SERVICE:
360 - 13956 Elfice Avenus
Winnipeg, MB R3G 3P2

Execution Page forming part of the Unit Agreement - Kola Unit No. 2
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IN WITNESS WHEREOF the Parties have executed this agreemsnt each on the date shown balow.

MONTREAL TRUST COMPANY

(DATE)

ADDRESS FOR SERVICE:
221 Portage Avenue
Winnipsg, MB R3B 2A6

Execution Page forming part of the Unit Agreement - Kola Unit No. 2

Unit Agreement: Kola Unit No. 2 Page 16




IN WITNESS WHEREOF the Parties have executed this agreement sach on the date shown below.

NAYLEN OIL CORP.

(DATE}

ADDRESS FOR SERVICE:
40 Everatt Crescent

Regina, SK S48 2M7

Execution Page forming part of the Unit Agreement - Kola Unit No. 2
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IN WITNESS WHEREQF the Parties have executed this agreemeant aach on the date shown below.

TUNDRA OIL AND GAS LTD.

(DATE)

ADDRESS FOR SERVICE:
1177 One Lombard Place
Winnipeg, MB R3B 0X4

Execution Paga forming part of the Unit Agreament - Kola Unit No. 2

Unit Agreement: Kota Unit No. 2
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Manitoba <

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

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

September 10, 1996

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

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

Dear George:
Re:  Proposed Kola Unit No. 2

The Branch is in receipt of your application for expansion of the waterflood in the Daly

. Bakken A Pool. Proposed Kola Unit No. 2 includes areas of both 16 ha and 32 ha
spacing. In order to conform with spacing unit boundaries, the unit area should be
modified. Figure 1 shows the revised unit area. The revised unit area includes all
developed 16 ha and 32 ha spacing units. The undrilled Crown LSD 14-28 is no longer
under lease to Tundra (lease expiry Oct 23/95).

The Branch has done a preliminary review of the proposed tract factors. Based on
Tundra’s proposed tract participation formula, the last 90 days production, the Crown’s
share from it’s five tracts is 34.2%. A quick review of other factors such as QOIP,
remaining recoverable reserves and ultimate recoverable reserves yield a Crown unit
share of 42-51%. The Branch will be reviewing the financial impact of Tundra’s
proposed participation formula on Crown revenues. The Branch will advise you if we
believe the tract participation formula should be modified in order for the Crown to
receive it’s fair share.

As we discussed the application will be advertised showing the revised unit area. It is
anticipated the application can be approved and the unit agreement executed and
registered by the Crown with an effective date for the unit of November 1, 1996. If you
have any questions please don’t hesitate to all me at 945-6574.

Your truly,

A~

John N. Fox, P.Eng.
Chief Petroleum Engineer
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Unitization Application
1. Engineering sends a letter inditating receipt of the application.
2. Assign application reference Number. A - o

3. Processing of the application depends on whether the unit includes Crown tracts, i.e. unit tracts where
the Crown is the mineral owner

No Crown Tracts in Unit

4, Two copy of the unit agreement are to be submitted. The unit agreement is to be accompanied by a
copy of the execution pages signed by all the working interest and royalty owners in the unit. The unit
agreement should be reviewed to ensure the following are satisfactory

- proposed plan of unit operations

- schedule for implementation of the unit

- a description of the unit tracts in the unit area

- the method of allocating to each unit tract a share of the oil & gas produced from the unit
- any other administrative matters

5. Ifall parties to the unit agreement have executed it and the agreement is satisfactory, recommend to the
Chief Petroleum Engineer (CPE) that the unit agreement be registered. {(Ss< V32 oF THe Siv & Gas A7)

6. Upon approval of the Director advise Administration to register the unit agreement with an effective
date of the first day of the following month.

7. Advise the company by letter that the unit agreement has been registered and what the unit’s effective

date is. The company should also be advised that it cannot start water injection until the effective date
of the unit.

8. Provide Administration with a list of unit wells , unit tract factors, working interest owners (specify the
unit operator) and the unit's effective date.

9. Provide information to Engineering (Paulette) for updating of the Manitoba Unit Publication.

Crown Tracts in Unit

10. Review the proposed unit tract participation formula to ensure the Crown is being allocated a fair share
of the unit production. Recommend to the CPE whether or not the proposed unit tract participation
formula is acceptable. If the proposed unit tract participation formula is not acceptable, recommend a
revised formula, complete with technical support, to discuss with the applicant.

11. When agreement is reached on the unit tract participation formula, recommend to the CPE that the
Crown enter into the unit agreement. Prepare a cover memo from the Director to the Deputy Minister
summarizing the unitization proposal, cutlining the Crown’s involvement and recommending that the
Minister execute the unit agreement on behalf of the Crown. Include two copies of the execution page
for the Minister’s signature. {$ec. >3 ©F THE i ¢ Cas Aex )

12, Advise the aompany by letter that the unit agreement has been executed by the Crown include one copy
of the signed éxecution page.

13. Follow Steps 5 - 9.
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101.

Unit Agreement: Kola Unit No. 2

UNIT AGREEMENT

KOLA UNIT NO. 2

WHEREAS the Parties own Rovyalty Interests and Working Interests, or sither of them, in the Unitized Zone;

AND WHEREAS the Parties desire that the Unitized Zone be developed, produced and operated as a Unit, as
hereinafter provided;

NOW THEREFORE in consideration of the covenants herein contained, the Parties agres as follows:

ARTICLE |
DEFINITIONS

Definitions

In this agreement:

(a)
{b}
{c)

{d)
{e)

if

{g)

(3)]
i}

1]

{k}

U]

{m}

{n}
{0}

P

“Effective Date” means the time and date referred to in Article XIV;
"Lease” means an instrument granting a Working Interest in any lands in the Unit Area;

"Qutside Substances” means any substances initially obtained from any source other than the Unitized
Zone or any Unitized Substances with respect to which royalty has been paid;

"Party” means a person who is bound by this Agresment;

"Petrojeum Branch" means the Department of Energy and Mines, Petroleum Branch established under
The Qil and Gas Act;

"Petroleurn Substances” means petroleum, natural gas and related hydrocarbons (except coal) and all
substances whether gaseous, liquid or solid, which are produced in association therawith, or any of
thern;

"Royalty Interest” means
i) an ownership, fee simple, or similar estate in Petroleum Substances in the Unitized Zone, or

i} a right to a share of Petroleum Substances produced from the Unitized Zone, to a share of the
proceeds from the sale of such Petroleum Substances, or to a payment based on the quantity or
value of such Petroleum Substances, but does not include a Working interest, the interest of a
purchaser or such Petroleum Substances after production, or a mortgage, charge or like interest
granted as security in a financial transaction;

"Royalty Owner” means a Party owning a Rayalty Interest in or in respect of Unitized Substances;

"S$pacing Unit™ means the area allocated to a well by the Petroleum Branch with respect to the Unitized
Zone for the purpose of drilling for or praducing Petroleum Substances;

"Tract™ means a parcel of land described and given a Tract number in Exhibit "A® and shown outlined on
Exhibit "B";

"Tract Participation™ means the Participation percentage allocated to a Tract pursuant to Article V| and
sot forth in Exhibit "A";

"Unit Area™ means the lands described in Exhibit "A" and shown outlined on Exhibit "B™'

"Unit Operations™ means any operations or activitiess undertaken in connaction with the Unitized Zone,
the production or handling of Unitized Substances or the installation, operation, maintenance or ramoval
of equipment or facilities, insofar as such operations or activities have been authorized or provided for
under this agreament or the Unit Operating Agreement

"Unit Operator” means the pserson wha is so designated under the Unit Operating Agreement;

"Unit Operating Agreement™ means the agreement entitled "Unit Operating Agreement - Kola Unit No, 2"
entered into by the Working Interest Owners;

"Unitized Zone" means the Bakken Formation of the Mississippian Age underlying the lands within the
Unit Area as same is shown on the compansated neutron litho-density log of the Tundra Daly 4-28-10-
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29 WPM well in 4-28-10-29 WPM, in the Province of Manitoba between the intervals of 870.0 metres
and 880.0 metres as measured from the kelly bushing at 4-28-10-29 WPM and shown on Exhibit "C*;

{g) "Unitized Substances” means Pstroleum Substances in or obtained from the Unitized Zone;

{r)  "Working Interest” means any interest which entitles the owner thereof to produce and dispose of, or to
participate in the production and disposition of, Petroleum Substances from the Unitized Zone, and with
which is associated a responsibility to bear all or a portion of the costs of recovaring such Petroleum
Substancas;

(s} "Working Interesy Owner" means a party owning a Working Interest in or in respect of Unitized
Substancas;

(ty  "Minister” means the member of the Executive Council charged by the Lisutsnant Governor in Council
with the administration of The Oit and Gas Act of Manitoba.

ARTICLE Il

EXHIBITS
201.  Exhibits

The following exhibits are attached to and incorporated in this agreemant;

(a)  Exhibit "A" which numbers and dascribes each Tract and sets forth its Tract Participation, the names of
the Working Interest Owners and their respective shares of the Working Interest, together with the
names of the Royalty Owners and their respective shares of the Royalty Interest:

(b)  Extibit "B" which is a plan of the Unit Area identifying the Tracts;

{c)  Exhibit "C” which is a reproduction of a portion of the compensated neutron litho-density log refarred to
in Subclause 101(p) hereof,

202. Exhibits Corract

Each exhibit shall be deemad conclusively to be correct to the effective time of a revision or correction thereof
as herein provided.

203. Corraction of Exhibits

If any mistake or mechanical error occurs in an exhibit, Unit Oparator may, or upon request of the Working
Interest Owners shall, prepare a corrected exhibit but the data used in establishing Tract Participation shall not be re-
evaluated.

204. Effective Time

Any corrected exhibit prepared on or before the Effective Date or within ninety (90) days thereafter shall be
effective on the Effective Date. Any corrected axhibit prepared after the said ninaty (90} days shall be effective at 8:00
a.m. on the first day of the calendar month next following its preparation or on such ather date as is determined by the
Working Interest Owners.

205. Supplying of Exhibits

Each time that an exhibit is revised or corrected pursuant to this agreement, Unit Oparator shall supply the
Patroleum Branch with two copies and shall supply each Working Interest Owner with the number of copies of the
exhibit it requests. Each Working Interest Owner shall supply each of its Royalty Owners, excepting the Crown, with a
copy thereof.

206. Form of Revised or Corraected Exhibits

Exhibits that are revised or corrected shall show the effective time of the revision or correction and shall be
numbered consecutively.

Unit Agreement: Kola Unit No. 2 Page 4




ARTICLE
UNITIZATION AND EFFECT

301.  Unitization

On and after the Effective Date the interests of each Royalty Owner and of each Working Intsrest Owner in the
Unitized Substances and in the Unitized Zone are hereby unitized, in accordance with the provisions of this agreement.

302. Personal Property Excepted

All lease and well equipment heretofore or hereafter placed by any of the Working Interest Owners on lands
comprised in the Unit Area shall be dasmed conclusively to be and shalt remain personal property belenging to and may
be removed by the Working Interest Owners. The Working Interest Owners' rights and interssts therein are set forth in
the Unit Operating Agreemant.

303. Continuation of Leases

All Unit Operations and all production of Unitized Substances shall, except for the purpose of calculating
payments to Royalty Owners, be deemed conclusively to be operations upon or production from all of the Unitized Zone
in each Tract, and such operations or production shall continue in force and effect each Lease and any other agreement
or instrument relating to the Unitized Zone or Unitized Substances as if such operations had been conducted on, or a
weill had been drilled and was producing from each Tract or Spacing Unit, or portion thereof, in the Unit Area.

if from time to time during the term of this Agreement the production of Unitized Substances and the conduct
of other Unit Operations is tempararily interrupted or suspended:

al  for any period not exceeding ninety (90) consecutive days or
{b}  for any period during which an event of force majeure contemplated by Clause 1305 is in effect,

then, for the purposes of this Clause 303, Unitized Substances shall be deemed to have been produced throughout any
such period.

304. Leases Amended

Each Lease and any other agreement or instrument relating to the Unitized Zone or Unitized Substances is
hereby amended only to the extent necessary to make it confirm to this agresment.

305. Ratification of 1

Except for a Lease in respect of which a royalty Owner is involved in a court action which has been
commenced and is pending on the Effactive Date, each Royalty Owner hereby ratifies each Lease, as amended by this
agresment, to which it is a party, and hereby confirms that no notice of default has been given and reraing outstanding
with respect to any such Lease, and that aach Lease is in effect as of the Effective Date. The provisions of this Clause
305 do not constitute a waiver, and shall not give rise to an estoppel, of any right to pursue the enforcement of any
outstanding obligation under any such Lease,

306, Effect of Unitization on Titles

Nothing in this agreement, nor the Unit Operating Agreement shall be construed as a transfer or exchange of
any interest in the Leases, Tracts or Unitized Zone, or in the Unitized Substances before preduction thereof.

307. Name

The name of the Unit hereby constituted is "Kola Unit No. 2".

308. Equipment and Facilitias

All equipment and facilities used in connection with the Unit Operations and heretofore or hereafter installed,
affixed or constructed by any of the Working Interest Qwners on or in lands within the Unit Area are and shall remain
the personal property of the Working Interest Owners, or such of them as may from time to time have an interest
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therein, and, except as otharwise provided in Clause 1503, no interest in any such equipment and facilities shall vest in
the royalty Owners by virtue of the provisions of this Agreement.

ARTICLE IV
AUTHORITY TO WORKING INTEREST OWNERS
401. Operations

The Working Interest Owners are hereby granted the tight to develop and operate the Unitized Zone without
regard to the provisions of the Leasas ar the boundary lines of the Tract or Spacing Units in such manner and by such
means and methods as the Working !nterest Owners consider approptiate. Without limiting the generality of the
foregoing, the Working Interest Owners shall have the right to inject any substance or combination of substances into
the Unitized Zone and to convert and use as injection wells any welfs now existing or hareafter drilled into the Unitized
Zone.

402, Delegation

The Working Interest Owners may delegate to Unit Operator any of the rights and powers harein or otherwise
granted to them.

403. Vota of Working Interest Qwners

Any matter to be determined under this agreement by the Working Interest Owners may be determined by vote
of the parties to the Unit Operating Agreement as prescribed thersin.

ARTICLE V

INCLUSION AND QUALIFICATION OF TRACTS
501, Tracts Included on Effective Date

The Tracts included in the Unit Area as of the Effective Date are those Tracts which are qualified under
Clause 502:

(a) before the Effective Date; or

(b} on or within ninety {90) days after the Effactive Date.

502. Qualification of Yracts

A Tract is qualified for inclusion in the Unit Area when its title has baen approved by the Working Interest
Owners under Clause 1102 and when:

(a}  owners of one hundred percent {100%)] of the Working Interests therein have become Parties and parties
to the Unit Operating Agresment and owners of one hundred percent {100%) of the Royalty Interest
therein have become Parties; or

(b} owners of one hundred percant {100%)} of the Warking Interests therein have become Parties and parties
to the Unit Operating Agreement and owners of less than one hundred percent {100%) of the Royalty
Interest therein have become Parties, and such owners of Working Interests agree, if required by the
other Working interest Owners, to indemnify the other Working Interest Owners in a form and manner
satisfactory to them for any loss or damages that may be suffered by such other Working Interest
Owners in respect of claims and demands that, because of the inclusion of the Tract in the Unit Area,
may ba made by those owners of Royalty Interests in the Tract who have not become Parties; or

{c}  owners of the Working Interests therein have agreed with the owners of Working Interests then Parties
and parties to the Operating Agresmaent as to the basis on which the Tract shall bacome qualified, where
the Tract cannot be qualified pursuant to Subclause (a) or (b} of this Clause.
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503. Revision of Exhibits

Within one hundred twenty (120} days after the Effective Date tha exhibits shall be revised, if necessary, to
set out only those Tracts inciuded in the Unit Area under this Article. The revisad Exhibit "A* shall set forth the Tract
Participation of the Tracts recalculated on the same basis and using the same data as that used in the calculation of
Tract Participation in the original Exhibit "A" and so that their summation is one hundred percent (100%). The exhibits
as so revised shall be effective as of the Effective Date.

ARTICLE VI
TRACT PARTICIPATION

601. Yract Participation
Each Tract has the Tract Participation ascribed to it in Exhibit "A".

ARTICLE Vii
ALLOCATION OF UNITIZED SUBSTANCES PRODUCED

70%. Allocation to Tracts

Subject to Clauses 801 and 802 the Unitized Substances when produced shall be allocated to the Tracts in
accordance with their Tract Participation. The amount of Unitized Substances allocated to each Tract, and only that
amount, regardless of whether it be more or less than the amount of actual production of Unitized Substances from the
well or wells, if any, on the Tract, shall be desmed conclusively to have been produced from the Tract.

702, Allocation Among Parties

The Unitized Substances allocated to a Tract shall be further allocated among the Working Interest Owners
thareof in accordance with their raspective percentage Working Interests in the Tract as set forth in Exhibit "A", and the
Working Interest Owners of each Tract shall account to the Royalty Owners of such Tract for any royalty payable or
deliverable to such Royalty Ownaers in respect of the Unitized Substances allocated to such Tract.

703, Calculation of Rayalty

The Working Interest Owners of each Tract shall calculate royalty on the Unitized Substances allocated to the
Tract at the applicable rate under the Lease, other agresment or instrument relating to the Tract. The Royalty Owners
of each Tract agree to accept payment of royalty so caleulated in satisfaction of the obligation of a Working Interest
Owner to make royalty payments on Unitized Substances under the Lease, agreement or other instrument covaring such
Tract; but a lessee under a Lease shall not be relieved from making payment of royalty to its lessor if payment is not
made by the Working Interest Owner as aforesaid. In calculating royaity on residue gas, sulphur and fluid hydrocarbons,
or any of them, obtained by processing Unitized Substances, other than crude oil, by compression, absorption ot other
plant extraction or stabilization, proper allowances shall ba made for costs, expenses and charges, including a
reasonable return on investment, incurred in or attributabla to gatheting and processing the Unitized Substances,

704. Taking Unitized Substances in Kind

The Unitized Substances allocated to a Tract shall be delivared in kind at the time and place of production to
the Working Intsrest Owners entitied thereto who may, if there is no interference with Unit Operations by them,
construct, maintain and oparate in the Unit Area all necessary facilities for taking delivery in kind.

705, Failure te Take in Kind

To the extent that a Party entitled to take in kind any of the Unitized Substances fails to take or otherwise
dispose of them at the time and place of production, then so long as such failure continues, Unit Qperator, as agent and
for the account and at the expense of such Party may sell, store, inject or otherwise dispose of them. Where there is a
sale the "net proceeds™ remaining from the sale shall be paid to the Party. Unit Operator may contract for the sale
thereof only for the minimum term obtainable which in no event shail exceed one (1) year. When Unit Operator has so
contracted, the Party may take its share of the Unitized Substances in kind upon the expiration of the current sales
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contract. The "net proceeds” for the purpose of this Clause shall mean the proceeds from the sale of the non-taking
Party's share of production, less all direct costs of the sale, including processing and shipping costs.

708. Rovalty on Qutside Substances

if an Outside Substance is injected into the Unitized Zone, the first like substance contained in the Unitized
Substances subsequently produced and sold or used other than for operations hereunder shall be deemed conclusively
to be that Outside Substance until a quantity equal to the quantity of the Outside Substance injected into the Unitized
Zone is recovered. No royalty shall be payable on any substance which is deemed conclusively to be an Outside
Substance.

707. Several Royalty Liability

Without limiting the generality of the provisions of Clauses 702 and 1304, nothing in this Agreement shall be
construed as giving rise to any right entitling the Royalty Owners of a Tract t} look to any Working Interest Owners
other than the Working Interest Owners of such Tract for the satisfaction of royalty obligations in respect of such Tract;
provided, however, that in the event that the Working Interest Owners of a Tract are not the same persons as the lessee
under a Lease relating to the Tract, the provisions of this Clause 707 shall not be construed as relisving such lassee of
any obligation to account for royalty payable or deliverable to the lessor under such Lease if the Working Interest
Owners fail to comply with their obligations in that respect.

ARTICLE VI

USE, LOSS AND RE-INJECTION OF UNITIZED SUBSTANCES
801. Use or Loss

The Working Intersst Owners may use as much of the Unitized Substances, other than crude oil, as they deem
necessary for Unit Operations. Unitized Substances so used or injected and Unitized Substances lost shalt ba excluded
in allocating Unitized Substances to Tracts, and no royalty or other payment shall be payable in respact thereof.

802. Re-Injection

The Working Interest Owners are hereby granted the right to re-inject Unitized Substances into the Unitized
Zone for any purpose related to the Unit Operations. Unitized Substances so injected shall be excluded in allocating
Unitized Substances to Tracts, and no royalty ar other payment shall be payable in respect thereof until they are
recovered for sale or for use other than for Unit Operations.

ARTICLE IX
ENLARGEMENT OF UNIT AREA
a01. Enlargement

After the expiration of ninety (90) days following the Effective Date, if an owner of a Working Interest in lands
adjoining the Unit Area makes application to enlarge the Unit Area to include such adjoining lands which appear to be
potentially productive of Petrolsum Substances from the Unitized Zone the Working Intarest Owners may approve the
enlargement of the Unit Area to include such adjoining lands on such terms and conditions as the Working Interest
Owners may consider appropriate, and, if such adjoining lands qualify for inclusion in the Unit Area under Clause 502,
the Unit Area shall be enlfarged to include such adjoining lands, Notwithstanding that any owner of a Working Interest
or a Royalty Interest in such adjoining lands is already a Party, such owner shall not, for the purposes of the qualification
of such adjoining lands under Clause 502, be considered to have executed and deliverad this agreement until it executes
and dsiivers to the Unit Operator an additional counterpart of this agreement incorporating exhibits which reflect the
proposed enlargement and which ars stated to be effective as of the effective date of such enlargement.

902. Adjustment of Tract Participation

The Tract Participation of each Tract added pursuant to Clause 201 shall be datermined by the Working
Interest Owners. The Tract Participation shall then be adjusted in order that:
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{a) the ratios of the Tract Participation of Tracts shown on Exhibit "A™ immediately prior to the enlargement
remain the same to sach other; and

{b) the total of the Tract Participation for all Tracts of the enlarged Unit Area and Unitized Zone is one
hundred percent {100%).

903. Exhibits

Unit Operator shall revise Exhibits "A" and "B" as required by the enlargement.

904, Effective Time of Enlargement

An enlargement pursuant to Clause 901 and an adjustment of Tract Participation under this Article shall
become affective at 8:00 a.m. on the first day of the first calandar month following approval of admission under Clause
201, Tract qualification under Clause 502 and the date the Unit Agreement is registared by the Petraloum Branch.

-~

905, No Retroactive Adjustment

There shall never be any retroactive adjustment of the saliocation of Unitized Substances by reason of an
esnlargement under this Article.

ARTICLE X
DISPUTES
1001. Disputes

If the title or right of a Party to raceive in kind all or any portion of the Unitized Substances allocated to a
Tract, or any share of the proceeds from the sale thereof, is in dispute, the Party concerned shafl forthwith give notice
thereof to Unit Operator. If Unit Operator is so notified or if Unit Operator is directed to do so by the Working Interest
Qwners in the event that it is otherwise informed of the dispute, Unit Operator shall withhold and sell the portion of the
Unitized Substances the title or right to which is in dispute, and hold in trust the proceeds from the sale thereof until:

(a)  the Party concarned furnishes security in a form and manner satisfactory to the Working Interest Owners
tfor the proper accounting thereof to the rightful owner ar owners if the title or right of the Party shalt fail
in whole or in part, whersupon the proceeds shall be paid to the party; or

(b) the title or right thereto is established by a final judgment of a Court or atherwise to the satisfaction of
the Working Interest Owners, whereupon such proceeds shall be paid to the parson rightfufly entitled.

If Unit Operator does not comply with this Clause because it is not notified of a dispute by a Party concaerned, that Party
heraby agrees to indemnify and save harmless Unit Operator from any loss or damage suffered because of anything
done or omitted to be done by Unit Operator bacause it was not notified.

ARTICLE XI
APPROVAL OF TITLES
1101. Titles Committee

The Working Interest Owners shall appoint a Titles Committee which shall investigate the ownership of all
Tracts. Each Working Interest Owner shall submit to the Title Committee such title data and information as the titles
Committee may reasonably require fram time to time. The Titles Committee shall report the result of its investigation to
the Working Interast Owners specifying the titles to Tracts which it unanimously recommends for approvai.

1102. Approval of Titles by Working Interest Qwners

The Working Interest Owners may approve:

{al  the titles of Working Interest Owners to Tracts which have been unanimously recommended for approval
by the Titles Committee; and
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{b) the titles of Working Intarest Owners to Tracts which have not been unanimously recommended for
approval by the Titles Committee but with respect to which such Working Interest Owners have agreed
to indemnify the other Working Interest Owners, in a form and manner satisfactory to them, from loss or
damage that may be suffered by them in respect of ciaims and demands made because of subsequent
failure of the Working Interest Owners' title.

Notwithstanding the foregoing, ths Working Interest Owners ‘may approve any title that has not been unanimously
recommended for approval by the Titles Committee.

1103. Subsequent Failure of Titie

If the title of a Working Interest Owner to a Tract fails, the Tract shall be excluded from this agreement and
the Unit Operating Agreement as of 8:00 a.m. on the first day of the calendar month in which the failure of title is finally
determined unless:

{a) any other Party is hald or declared to own the title in which event that Party shall be bound by this
agreement and the Unit Operating Agreament in respact of the Tract; or

{b} by the last day of the next following calendar month the Tract qualifies for inclusion in the Unit Area
pursuant to Clause 502.

1104. Revision of Exhibits

Unit Operator shall revise the exhibits to reflact any change in ownership in or exciusion from this agreement
of a Tract pursuant to Clause 1103. Where a Tract is excluded, the Tract Participation of the other Tracts shall each be
increased, without changing their ratios to each other, so that their summation is one hundred percent {100%). The
revised exhibits shalt be effective as of 8:00 a.m. on the first day of the calendar month in which the failure of title
refarrad to in Clause 1103 is finally determined.

ARTICLE Xli
TRANSFER OF INTEREST
1201. Disposition

In this Clause "disposition™ means a sale, assignment, transfer, lease, sublease, conveyance, parting with
possession, or any transaction of a similar nature, whether by trust or otherwise. A disposition of an interest owned by
a Party in a Tract shall cover the whole or an undivided interest in the Party's interest in such Tract. A disposition shall
not be binding on Unit Operator until the acquiring parties who are not Parties have executsd and delivered to Unit
Operator counterparts of this agreement, and at least one of the parties thereto has given notice thereof to tha Unit
Operator. Unit Operator shall revise the exhibits to reflect each disposition of an interast in a Tract and the revised
exhibits shall be effective as of 8:00 a.m. on the first day of the calandar month next following the calendar month in
which the notice is received by Unit Operator.

1202. Mulitiple Disposition Not to Increase Costs

If any dispositicn of an interest by a Party in a Tract should be made to multiple parties so that the expense or
duties of Unit Operator are thereby increased, the Unit Operator may require the assignes parties {and Party if it retains
and interest} to appoint one of their number as representing all of them for the purpose of this agresment, unless
arrangements satisfactory to the Unit Operator are made to compansate the Unit Operator for the increased expenses ot
duties.

ARTICLE Xl
iN GENERAL

1301 . Execution in Counterpart

This agreement may be executed in separate counterparts and all the executed counterparts together shall
constitute one agreement. Execution of this agreement by the Minister shall be on behalf of the Crown only as owner of
Royalty Interest.
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1302. Dual Capacity

If a Party owns a Working Interest and a Royalty Interest, its execution of this agreement shall constitute
exacution in both capacities.

1303. Subsequent Execution

An owner of an interest in a Tract who has not become a Party as of the date the Tract was included in the
Unit Area under Article V or {X, may become a Party with respect to that interest only on such terms and conditions as
may be prescribed by the Warking Interast Owners.

1304. No Partnership

The duties and obligations of the Parties shall ba separate and not joint .or collastive. Nothing contained in this
agreement shall be construed to create a partnership or association. :

1305, Eorce Maijeure

Neither Unit Operator nor any Party shall be deemed to ba in default with respect to non-performance including
delay or failure to partially perform any or all of its obligations hereunder, other than financial, if and so long as its non-
performance is due, in whole ar in part, to any cause beyond its reasonable control, but lack of funds shall not be a
cause beyond a Party’s reasonable control. The performance of such obligations shall begin or be resumed within a
reasonable time after such causs has been removed. Neither this agreement not any Lease or any other agreement or
instrument relating to the Unitized Zone or Unitized Substances shall terminate by reason of suspension of Unit
Operations for the cause set forth in this Clause,

1306. Taxes

Each Party shall be separately liable to the extent of its ownership for all taxes on Unitized Substances and
with respect to the production or sale of Unitized Substances. A Working Interest Owner may, at any time and from
time to time, pay said taxes on behalf of its Royalty Owner and deduct the amount of the payment from the Royalty
Owner's royalty. Those taxes with respect to the production or sale of Unitized Substances shall be adjusted so that
thaey are borne as if the basis of taxation was the allocation of Unitized Substances hereunder.

1307. Right of Rademption

A Working Interest Owner may, at any time and from time to time, with full rights of subrogation, redeem for
its Royalty Owner any agreement for sale, mortgage, or other lien or encumbrance of any kind or nature affecting any
interest in the Unit Area in the event of default of payment by the Royalty Owner and deduct the amount of any
payment made hereunder from the Royalty Owner's royalty.

1308. Interpretation

The Clause Headings in this agreement shall not be considered in interpreting the text.

1309. Number and Gender

In this agreement words importing the singular include the plural and vise versa; words importing the
masculine gender include the feminine and vice versa; and words importing persons include firms or corporations and
vice versa,

1310. Time

In this agreement all times are "official times™ as defined in The Official Time Act of the Province of Manitoba.

1311. Compliance with Legislation

The provisions of The Qil and Gas Act and regulations of Manitoba thereunder, as amended from time to time,
take precedence over this agreemaent,
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1312. Governing Law

This Agresment shall be governed by and construed in accordance with the laws of the Province of Manitoba,
and each of the Parties submits to the jurisdiction of the courts of the Province of Manitoba for the intarpretation and
enforcemant hereof.

ARTICLE XIVv

EFFECTIVE DATE
1401. Effective Date

The unitization provided for herein shall become effsctive at 8:00 a.m. on the first day of the first calendar
month following: -

(a} the date of the qualification under Clause 502 of Tracts having a combined Tract Participation of one
hundred percent {100%) as originally set out in Exhibit "A"; and

(b}  the date the Unit Agreement is registered by the Petroleum Branch.

1402.  Notice of Effective Date

As soon as possible after the Effective Date Unit Operator shall notify all Working Interest Owners of the
Effective Date and each of the Tracts qualified as of the Effective Date, and each Working Interast Owner shall advise
each of its Royalty Owners of the Effective Date.

1403. Release of Parties

This agreement shall cease to bind the Parties if the unitization provided for herein has not become effective
on or before tha first day of December, 1996,

ARTICLE XV
TERM

1601.  Effect of Exacution and Delivery

Subject to Clause 1403 this agresment is binding upon a person who executes and delivers a counterpart
thereof to Unit Opaerator, and that person is bound by this agreement as of the time of such delivery. This agreemant
inures to the benefit of and is binding upon the heirs, exaecutors, administrators, successors and assigns of the Parties,

1502. Termination

This agreement terminates ninety {30} calendar days after all wells for the production of Unitized Substances
in the Unit Area have been abandoned, plugged or disposed of or upon the termination of the Unit Operating Agreement,
and thereafter the Parties shall be governed by the terms and provisions of their Leases and other agreements or
instruments relating to the Unitized Zone or Unitized Substances.

1503.  Salvaging Equipment Upon Termination

The Royalty Cwners grant the Working Interest Owners the right for a period of six {6) months after
termination of this agreement to salvage, sell, distribute or otherwise dispose of the persaonal property and facilities used
in connection with Unit Oparations.

1504, Notice to Royalty Owners

The Working Interest Owners shall give notice in accordance with their Leases to their respective Royalty
Qwners of the termination of this agresment within thirty (30} calendar days thereafter.
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11-/25/96 MON 13:56 FAX 1 403 481 0000 MITCHELL & CORVAIR @on2

IN WITNESS WHEREQF the Partiss have sxscuted this agreement each on the date shown below.

CORVAIR OILS LTD.

U -(r-2/

{DATE}

ADPRESE FOR SERVICE;
PO, Box 3827, Station "D"
Edmonton, AR T&L 48

Execution Page forming part of the Unit Agresmant - Kala Unit No. 2
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IN WITNESS WHEREOF the Parties have executed this agreemant each on the date shown befow.

MANITOBA DEPARTME MINES

Novendek 2.0l , 1946 /—@%

(DATE) / P

ADDRESS FOR SERVICE:
360 - 1396 Ellice Avenue
Winnipeg, MB R3G 3P2

Execution Page forming part of the Unit Agreement - Kola Unit No. 2
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IN WITNESS WHERECQF the Parties have executed this agreement each on the date shown below.

L TRUST COMPANY

EXZZUTION

Povemiin 22 /16 T8 S

{DATE) ) L
. /% 2 /éﬁ x4
ADDRESS FOR SERVICE:

200 Fortage Avenue
Winnipeg, M8 R3B 2A6

Exacution Page forming part of the Unit Agreement - Kola Unit No. 2
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IN WITNESS WHEREOF the Parties have executed this agresment each on the date shown below.

WAWML 26,/75¢6

(DATEY 7

TUNDRA OIL AND GAS LTD.

ADDRESS FOR SERVICE:
1111 One Lombard Flace
Winnipeg, MB R3B 0X4

Execution Page forming part of the Unit Agreement - Kola Unit No. 2

Unit Agreement: Kola Unit No. 2
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11/25/96 MON 13:58 FAX 1 403 451 0890

MITCHELL & CORVAIR

@oo3
IN WITNESS WHEREOF the Farties have executed this agreement sach on the dets shown baelow.

P6-17-2/
{DATE)

CORVAIR QILS LTD.

PRESS FOR SERVICE:
P.O. Box 3827, Stewon "D"

Edmonton, AB TSL 448

Exscution Page forming part of the Unlt Opereting Agreement - Kola Unit No. 2

Unit Qperating Agreement: Kola Unit No. 2

Page 17




IN WITNESS WHEREOF the Parties hava executad this agreement sach on the date shown below.

TUNDRA OIL AND GAS LTD.

(DATE}

ADDRESS FOR SERVICE:
1111 Ona Lombard Place
Winnipeg, MB R3B 0X4

Execution Page forming part of the Unit Oparating Agreement - Kola Unit No. 2
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EXHIBIT 'A"
Attached to and made part of an Agreement Entitled
Unit Agreement - Kola Unit No. 2

TRACT PARTICIPATION
November 7, 1996

Land Working Interest Royalty Interest Tract
Description Participation
LSD Owner Share (%) Owner Share (%) %

1 13-28-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Crown 100.0000 5.10936

! 2 16-29-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Crown 100.0000 1.68799

3 1-32-10-29 WPM Tundra Oil and Gas i_.td. | 100.0000 Crown 2.2894 3.91143

Tundra Qil and Gas Ltd. 97.7106
4 2-32-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 | Tundra Qil and Gas Ltd. | 100.0000 1.60026
5 8-32-10-29 WPM Tundra Qil and Gas Ltd. | 100.0000 Crown 2.2894 20.42230
Tundra Qil and Gas Ltd. 97.7106

6 1 & 8-33-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 11.567390
Company

7 2 & 7-33-10-29 WPM Tundra Oil and Gas Ltd. { 100.0000 | - Montreal Trust 100.0000 5.00650
Company

8 3 & 6-33-10-29 WPM Tundra Oil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 11.70403
Company

2 4 & 5-33-10-29 WPM Tundra Gil and Gas Ltd. | 100.0000 Montreal Trust 100.0000 31.86617
Company

10 11 & 14-33-10-29 WPM Corvair Oils Limited 20.0000 Montreal Trust 100.0000 7.124086
Tundra Qil and Gas Ltd. 80.0000 Company

e e e ————————————— |
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EXHIBIT "B"

Attached to and made part of an Agreement Entitled
Unit Agreement - Kola Unit No. 2
November 7, 1996
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Manitoba . g?)'

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

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

October 18, 1996

Mr. George Czyzewski, P.Eng.
Sr. Reservolir Engineer
Tundra ©il and Gas Ltd.

1111 - One Lombard Place
Winnipeg ME R3B 0X4

Dear George:

Re: Kola Unit No. 2
Waterflood Order No. 4

Your application to expand waterflood operations in the Daly
Bakken A Pcool has been approved. Attached is Waterflood
Order No. 4 outlining conditions for operation of the
waterflood in Kola Unit No. 2., 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,

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

cc. Virden
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2.2

23

THE OIL AND GAS ACT

MINISTERIAL ORDER
WATERFLOOD ORDER NO. 4

Pertaining to Waterflood Operations in Kola Unit No. 2

The Unit Operator shall conduct waterflood operations by injecting water into the
Bakken Formation underlying Kola Unit No. 2 (“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 9,500 kPa.

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

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

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

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

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

The Unit Operator is to advise the Petroleum Branch of the suspension of water injection
at any well, any indication of channeling or breakthrough of injected water to a

producing well or out-of-zone and any other detrimental effects that may be
attributable to waterflood operations.




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

4.0 The Unit Operator is to comment in the annual waterflood progress report required under
Section 73 of the Drilling and Production Regulation on the observed waterflood
performance on 16 ha versus 32 ha spacing and the estimated incremental waterflood
recovery from the 16 ha and 32 ha spacing areas in the Unit.

ocr 17 J99¢ J@Au‘_p

Date Director of Petroleum for
Minister of Energy and Mines

PETROLEUM DOCUMENT REGISTRY
Document No. Pe- 529

Ragistered: Qcroger (F, 7 99¢

L‘E"mm Registrar




Schedule A
Kola Unit No. 2
Water Injection Wells
Tundra Kola Unit No. 2 WIW 01-32-10-29 (WPM)

Tundra Kola Unit No. 2 WIW 01-33-10-29 (WPM)
Tundra Kola Unit No. 2 WIW 03-33-10-29 (WPM)




Manifoba %

ome Memorandum

October 16, 1996

To . From
John Fox _ : Ulrich Qosthuizen
Chief Petroleum Engineer Petroleum Engineer

Kola Unit No. 2 Telephone

Subject Expansion of Waterflood Operations - Daly Bakken A Pool

Tundra has made application to expand waterflood operations in the Daly Bakken A Pool into a
new unit, Kola Unit No. 2. Notice of the application was published in the Virden Empire
Advance and sent to royalty and working interest owners in and adjoining the proposed unit area.
No objections to the application were received.

Recommendations

First | Fold

It is recommended that Waterflood Order No. 4 be issued by the Director on behalf of the
Minister. A copy of the proposed Waterflood Order is attached. It is also recommended that the
Minister enter into the proposed Kola Unit No. 2 Unit Agreement on behalf of the Crown with
respect to LSD 13 of Section 28, LSD 16 of Section 29, and LSD’s 1 and 8 of Section 32 in
Township 10, Range 29 WPM. A copy of the proposed memo to the Deputy is attached.

Discussion

Tundra has applied to expand waterflood operations in the Daly Bakken A Pool. The proposed
waterflood project, Kola Unit No. 2, will included 11 wells north of Kola Unit No. 1 as shown
on Figure 1. The Bakken is the intended formation to be waterflooded. Tundra plans to initially
convert the well 1-32-10-29 to water injection and flood an inverted 5-spot pattern. Depending
on the production response in the initial waterflood area, Tundra plans to convert wells 3-33-10-
29 and 1-33-10-29 to injection. :

Kola Unit No.1 Waterflood Performance

In order to arrest the rapid pressure decline in Kola Unit No. 2, Tundra proposes to conduct a
waterflood, which should ultimately lead to improved oil recovery from the Daly Bakken A
Pool. To evaluate the performance of this proposed project the Branch has conducted a
performance study of Kola Unit No. 1, which is also under waterflood in the Daly Bakken A
Pool. The Branch has examined the production performance of wells in Unit No. 1 in the initial
waterflood area and in the total unit area. Production results show that the production decline in
Unit No. 1 was arrested after 6 months of injection. Production in the initial waterflood area
continues to increase from 7m’/d (10/93) to 10m>/d (12/95). The production decline in Kola Unit
No. 1 prior to waterflooding was 40% p.a. (hyperbolic) (Figure 3). Production in Unit No. 1
increased from 14.91 m’/d to 23.5 m°/d as a result of the waterflood and is currently declining at
16% p.a. (exponential) (Figure 3). Figures 4 to 9 are production plots for wells in the initial
waterflood area. The wells show a favourable response to the waterflood and indicate
waterflooding has been successful in Kola Unit No. 1. Tundra has estimated an incremental oil
recovery of 42,4289 m° or 17.3% of the original oil-in-place for Kola Unit No. 1. The
incremental oil produced in Kola Unit No. 1 as of May 1996 is 3,709 m’.
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Tundra has maintained an average injection rate of 19 m’/d at a maximum wellhead injection
pressure of 9,653 kPa in Kola Unit No. 1, although the Crown has approved a maximum
wellhead injection pressure of 9,000 kPa. Tundra has had to increase the wellhead injection
pressure from 2,750 kPa to 9,653 kPa to maintain a water injection rate of 19m */d. These
injection volumes have resulted in an average voidage replacement ratio of 1.57. A pressure
transient test conducted on the 13-21-10-29 injector concluded that injection had fractured the
formation. However, there is no indication of any channeling or out-of-zone injection due to
these fractures.

Proposed Kola Unit No. 2 Waterflood Expansion
Primary Production

The original oil-in-place estimated for Kola Unit No. 2 is 303 476 m’ using the volumetric
method. The cumulative oil produced as of June 1996 is 23, 848m’ or 8 5% of original oil-in-
place. Tundra has estimated an ultimate primary recovery of 65, 000m’ or 21.4% of original oil-
in-place based on the current production decline of wells in Unit No. 2. The Branch’s calculated
ultimate primary recovery agrees with Tundra’s estimate. Results of the Branch’s primary
recovery calculations are shown in Appendix 1. The current production decline for wells in Unit
No. 2 ranges from 17 to 47% p.a. (exponential). The rapid production decline in Unit No. 2 is
mainly due to the rapid reservoir pressure depletion as shown in Flgure 2. The reservoir pressure
has decreased from 7,800 kPa to 5,800 kPa with just over 19,000 m ? of oil produced.

Waterflood Prediction

The wells in the initial waterflood area in Kola Unit No. 2 produce 26 m/d of oil. All the wells in
the initial waterflood area in Unit No. 2 but 2-32-10-29 have water cuts less than 2%, compared
with Kola Unit No. 1 which averaged 50% water cut prior to waterflooding. The average pay in
the initial waterflood area is 1.95 m, which is slightly thinner than the initial waterflood area in
Kola Unit No. 1. Based on the performance of the waterflood in Kola Unit No. 1 similar results
can be expected from waterflood operations in Kola Unit No. 2. The waterflood project in Kola
Unit No. 2 may recover more oil because the wells in Unit No. 2 have better primary production
petformance and reservoir characteristics.

Tundra has applied for a maxlmum wellhead injection pressure of 9,500 kPa to maintain a
proposed injection rate of 25 m ’1d at 01-32- 10 29 in the initial waterflood area in Kola Unit No.
2. Tundra’s anticipated injection rate of 25 m 3/d will maintain a voidage replacement of greater
than 1.0.

The Branch has estimated the formation fracture pressure for the Daly Bakken A Pool to be
approximately 19,567 kPa at the sand-face. The proposed maximum wellhead operation pressure
of 9,500 kPa results in a sand-face pressure of 17,972 kPa. This indicates the injection pressure
should be slightly lower than the formation fracture pressure. However, if fracturing occurs as
observed in Unit No. 1, out-of-zone injection should not be a problem.

Depending on the production response in the initial waterflood area, Tundra plans to convert
wells, 3-33-10-29 and 1-33-10-29, to injection. By converting these well to injectors Tundra
plans to complete an inverted 5-spot pattern in Kola Unit No. 2.
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Tundra has estimated that if the waterflood project in Kola Unit No. 2 is successful an
incremental 15,174 m’ or 5% of original oil-in-place will be recovered, which will bring the
total recoverable oil in Unit No. 2 to 80,486 m” or 26.5% of the original oil-in-place.

The initial waterflood area in Kola Unit No. 2 is developed on 16 ha and 32 ha well spacing. This
mixed well spacing may decrease the waterflood efficiency as a result of early water
breakthrough in the wells nearest to the injector. If expanded into the remainder of Unit No. 2,
waterflooding will be on 32 ha well spacing. The incremental waterflood recovery on 32 ha
spacing according to the “Kola Bakken A Reservoir Simulation” study, may be lower than
expected on 16 ha spacing. Tundra should be requested to comment in their annual waterflood
progress report on the observed waterflood performance on 16 ha versus 32 ha spacing.

Proposed Kola Unit No. 2 Unit Agreement and Tract Factors

The Crown is royalty owner of 4 of 11 tracts in the proposed Kola Unit No. 2. All Crown leases
are held by Tundra Oil and Gas Ltd. Tundra has proposed to calculate the tract factors for Kola
Unit No. 2 based on oil production during the last 90 days (April 30, 1996 to June 30, 1996).
Currently the wells on the Crown tracts produce from the Daly Bakken A Pool at a combined
rate of approximately 2.3 m’/d. Based on Tundra’s proposed tract factor calculation the Crown’s
royalty share in the unit will be 7.1%.

The Branch has reviewed the proposed tract participation formula. This same formula, current
production, was used to determine unit participation for Kola Unit No. 1. The difference
between Unit No. 1 and Unit No. 2 is that Unit No. 2 is developed on a mix of 16 ha and 32 ha
well spacing, while Kola Unit No. | is developed entirely on 16 ha well spacing. The Branch
reviewed other tract factors such as OOIP and remaining recoverable reserves. When compared
with current production thesc factors had little impact on total Crown revenue from the unit
(royalty + production tax). From the perspective of maintaining Crown revenue, unit tract
participation based on the last 90 days production, which maintains all unit owners’ current
cashflow, appears reasonable. Tundra may encounter some resistance from freehold owners in
the 32 ha well spacing area, as productivity from their tracts would be enhanced by infill drilling
on 16 ha spacing.

Tundra has submitted two copies of the proposed Unit Agreement for Kola Unit No. 2 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 agreements on behalf of the Crown
as a royalty owner. A copy of the proposed memo to the Deputy recommending that the Minister
enter into the unit agreement on behalf of the Crown is attached.

Lo

Ulrich R. Qosthuizen
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THE OIL AND GAS ACT

MINISTERIAL ORDER
WATERFLOOD ORDER NO. 4

Pertaining to Waterflood Operations in Kola Unit No. 2

The Unit Operator shall conduct waterflood operations by injecting water into the
Bakken Formation underlying Kola Unit No. 2 (“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 9,500 kPa.

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

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

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

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

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

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

attributable to waterflood operations.




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

4.0 The Unit Operator is to comment in the annual waterflood progress report required under
Section 73 of the Drilling and Production Regulation on the observed waterflood
performance on 16 ha versus 32 ha spacing and the estimated incremental waterflood
recovery from the 16 ha and 32 ha spacing areas in the Unit.

0T 17, 1994 %Aﬁwa‘p

Date . Director of Petroleum for
Minister of Energy and Mines




Schedule A
Kola Unit No. 2
Water Injection Wells
Tundra Kola Unit No. 2 WIW 01-32-10-29 (WPM)

Tundra Kola Unit No. 2 WIW 01-33-10-29 (WPM)
Tundra Kola Unit No. 2 WIW 03-33-10-29 (WPM)




October 16, 1996

Michael Fine L.R. Dubreuil
Deputy Minister Director
Energy and Mines Petroleum & Energy Branch

Proposed Kola Unit No. 2 Unit Agreement

Tundra Oil and Gas Ltd. is proposing to unitize an area in the Daly Field which includes
11 tracts. The proposed Kola Unit No. 2 involves 4 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 Kola
Unit No. 2 (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.

Recommendation:

It is recommended that the Minister enter into the Kola Unit No. 2 Unit Agreement on
behalf of the Crown with respect to LSD 13 of Section 28, LSD 16 of Section 29, and
LSD’s 1 and 8 of Section 32 in Township 10, Range 29 WPM by signing two copies of
the attached execution page for the Kola Unit No. 2 Unit Agreement.

Discussion:

The 4 tracts in the proposed Kola Unit No. 2 that contain Crown-owned mineral rights
are highlighted in Attachment No. 1. All Crown leases are held by Tundra Oil and Gas
Ltd. Currently the wells on the Crown tracts produce from the Daly Bakken A Pool ata
combined rate of approximately 2.3 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 on 16 ha and 32 ha well spacing. Proposed
tract factors are based on current productivity. 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
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Reservoir Pressure, KPa

Figure 2- Daly Bakken A Pool
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FIGURE 4
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FIGURE 5

Tundra Kocla Unit No. 1 R//E03-28-10-29W1 (00/03-28-010-29W1/0) Data 11/87-12/95
Operator: Production Cums
Field: 01 Qil: 5535.9 m3
Zone: 60A Gas: 0 E6fm3
Type: Unknown Water: 252.4 m3
Group: Kola Unit(initial Waterflood) . Cond: ) 0 m3
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FIGURE 6

Tundra Kola Unit Ne. 1 Prov. R//E09-20-10-2 (00/09-20-010-29W1/0) Data 01/86-12/95

Cperator: Production Cums
Field: 01 0il: 4847.8 m3
Zone: 60A Gas: 0 Eém3
Type: Unknown Water: 1333.1 m3
Group: Kola Unit(initial Waterflood) Cond: 0 m3
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FIGURE 7

Tundra Kola Unit No, 1 R//E12-21-10-29%W1 (00/12-21-010-29W1/0) Data 06/87-10/95
Cperator: Production Cums
Field: 01 0il: 2873.4 m3
Zone: 60A Gas: 0 E6m3
Type: Unknown Water: 16935 m3
Group: %on ﬁ:wnﬁpawﬁwmw Waterflood} Cond; 0 m3
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FIGURE 8

Tundraz Kola Unit Ne. 1 Prov. R//E16-20-10-29

{00/16-20-010-29W1/0)

Data 07/87-12/385%

Operator: Production Cums
Field: 01 0il: 9404.9 m3
Zone: 60A Gas: 0 Eém3
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Group: Kola cnwmnwbwmwmp.zwwmﬁmwoouv Cond: 0 m3
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FIGURE 5

Tundra Kola Unit No. 1 R//E04-28-~10-29W1 (00/04-28-010-29W1/0) Data 06/86-12/95

Operator: Producticn Cums
Field: 01 0il: 9066.9 m3
Zone: 60A Gas: 0 E6m3
Type: Unknown Water: 1188.5 m3
Group: mop.m cbwnﬁ:wnwmp Waterflood) Cond: 0 m3
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APPENDIX 1

Kola Unit no 2
Primary Production

The primary reserves for the Kola Unit no 2 were estimated using the exponential decline method.
Figures 1 to 9 show production history of the wells in Kola Unit no 2 with decline analysis. The
results of this evaluation are shown in the following table:

Well Decline Rate  Remaining Reserves Ultimate Recovery
(a/year) (m) (m)

11-33-10-29 46.7 539 1,585
08-32-10-29 31.29 7,079.29 13,039
07-33-10-29 17.7 2,386 4,583
03-33-10-29 299 3,936 6,659
02-32-10-29 2598 626 1,686
01-33-10-29 304 3,893 4,976
01-32-10-29 489 523 3,060
05-33-10-29 20 (est.) 21,170 22,706
13-28-10-29 29.07 1,465 3,526
16-29-10-29 34.6 1825 1,348
15-28-10-29 20 (est) 912.5 982.5
Total 42,712 64,150

The economic limit used in the production dectine analysis is 0.4 m*/d.

The ultimate primary recovery estimated for the Kola Unit no 2 is 64,150 m’® of oil.

21l°'d 9 WN30HLEd DL S8ZZ8ribecT

NAAHIN — WN30H13d &4 85: 1T 9642 435
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APPENDIX 1
FIGURE 1
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Data 03/93-12/95
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APPENDIX 1
FIGURE 2

(C0/13~28-010-29W1/0)

Data 11/93-12/95
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APPENDIX 1
FIGURE 3
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Data 10/93-12/95
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APPENDIX 1
FIGURE 4
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Data 02/95-12/95
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APPENDIX 1
FIGURE 5
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Data 10/93-12/95
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APPENDIX 1

FIGURE 7
Tundra Daly R//E07-33-10-2SW1 (00/07-33-010-29W1/0) Data 01/93-12/95

Avg Daily ©il FC 1 (Rate-Time) Production Cums

qi: 3.60695 m3/d, Dec, 1993 0il: 2196.9 m3

gf: 0.395132 m3/d, Mar, 2005 Gas: 0 Eém3

di (Exp): 17.7266 CTD: 2196.9 m3 Water: 45.3 m3

RR: Mwmm.uw w3 Tct: 4583.06 m3 Cond: 0 m3
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Tundra Daly R//E0B~32-10-29K1

Avg Daily 0il FC 1 (Rate-Time]
gl: 9.94481 m3/d, Jul, 1995

0il: 5956.7 m3
gf: 0.335769 m3/d, Jan, 2004 Gas: 0 Eem3
di (Exp): 31.291 CTD: 5859.7 m3 Water: 70 m3
RR: 70¢79.29 m3 Tet: 130392 m3 Cond: 0 m3

APPENDIX 1
FIGURE 8

{00/08-32-010~29W1/C)

Data 1G/%3-12/95

Production Cums
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Avg Daily 0il FC 1 (Rate-Time)
qi: 3.99727 m3d/d, Aug, 1994

Tundra Daly R//E11-33-10-29W1

APPENDIX 1
FIGURE 9

(00/11-33-010-29W1/0)

Data 08/94-12/395

Production Cums

0il: 1046.1 m3
gf: 0.399084 m3/d, Mar, 1998 Gas: 0 E6n3
di(Exp): 46.6568 CTD: 1046.1 m3 Water: 42.7 n3
RR: 538.79 m3 eOﬂw 1584.89 m3 X Cond: G m3
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Date September 18, 1996

To Bob Dubreuil
Director
Energy & Mines - Petroleum Branch

Memorandum

From JOlHl N. Fox
Chief Petroleum Engineer
I_’etroleum Branch

Telephone

Subiect PUBRLICATION OF NOTICE UNDER THE OIL AND GAS ACT

- }

Tundra Oil & Gas Ltd. has made application to conduct an expansion of the waterflood in

First | Fold

operations on November 1, 1996.

the Daly Bakken A Pool. The waterflood project initially involves conversion of the
1-32.10-29 production well to a water injection well. Tundra estimates the waterflood
will improve the recovery of oil from the pool. Tundra hopes to commence waterflood

The Branch has completed a preliminary review of the application and there are no
deficiencies. It is recommended that notice of the application be published in the Virden
Empire Advance and sent directly to lessors and lessees in and adjacent to the proposed
waterflood project area. A copy of the standard notice is attached for your signature.

JNF/bj

Attachment (1)

PS 1 7% 894 GL.ODY30D 8
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John N. Fox
Chief Petroleum Engineer
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Reference:
Fax No: (204) 945-0586
Date: 2o -Sck- 96 Total No. of Pages: 3
(including this page)

FROM:

John N. Fox, P. Eng.
Petroleum Branch, Energy & Mines
Phone: (204) 945-6574

TO:

Name: ULQ\LH
Branch: NARD e
Fax No:

Comments:
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Originals will be:

Mailed to you Mailed upon request Remain on file




Manitoba %

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

PH: (204) 945.6577
Fax: (204) 945-0586

NOTICE
UNDER THE OIL AND GAS ACT
DALY OIL FIELD
Tundra Oil & Gas Ltd. has made application under The Oil & Gas Act to expand the

waterflood in the Daly Bakken A Pool in that portion of the Daly Field referred to as the
“waterflood project area” and shown below.

F
|
o1 4 . &
—————— 52~ --3%
| | ) * Waterflood
. A . ! . /Project Areq
Twp 10 E
: . . .
i
J oo o
______ 29‘**““‘_“;2u¢ -
BRI
I
| e o« @
1 1
Rge 29 WPM
LEGEND
™ Current production well

Weil to be converted tc woter injection

Dry and abandoned well

® ¢ B

Water injection well (former producer)

ok TOTAL PARGE.BB3 ok
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Page 2

It is proposed to convert the well, Tundra Daly 1-32-10-29 (WPM) to water injection.

If no valid objection or intervention in writing is received by the Department of Energy &
Mines, Petroleum Branch at Suite 360, 1395 Ellice Avenue, Winnipeg, Manitoba, R3G
3P2 before October 15, 1996, the Director may approve the application.

Copies of the application can be obtained from:

Tundra Oil & Gas Litd.
1111 One Lombard Place
Winnipeg MB R3B 0X4
(204)934-5850

This application may be viewed at the offices of the Petroleum 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 19™ day of September, 1996

A bo.V

Bob Dubreuit
Director, Petroleumn Branch

% TOTAL PAGE,B33 ok
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DATE: of 30

[

Manitoba %’
Cuiture, Heritsge & 10 - 158 Carton Strest

Cluzenship Winnipeg. Manitoba W ‘M W
Information Resources R3IC 4B

MU W’? o (7 e
Laurie Softiey (204) 045-8096

Media Specialist {204) 945-13566 Fax % ./( ‘ Z/ é Q{- ; ; ~
Then s

ORIGINAL: Masiled: ( )  Remain on file: (/) If you do not receive all pages please call

(204) 945-3745 (Information Resources)
NUMBER OF PAGES f‘? 945-0516 (Communications Services)
(INCLUDING THIS PAGE) ) 945-3484 (Production Services)

945.3765 (Advertising Scrvices)

NOTICE OF PRIVILEGE AND CONFIDENTIALITY:
THIS TRANSMITTAL IS INTENDED ONLY FOR THE ADDRESSEE.

It may contain privileged or confidential information. Any unauthorized distribution, copying, disclosure or
dissemination of this transmission or the taking of any action in rellance on the contents of this transmission
is strictly prohibited. If you racaive this transmission in error, please notify us immediacely by telephone and

return the original to the above address by mail.
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Waterflood Application

-

1. Engineering sends a letterindicating receipt of the application
2. Assign application reference number. wirgg -« ;

3. Engineering reviews application for deficiencies in accordance with the requirements outlined in
Section 71 of the Drilling and Production Regulation.

3. Engineering prepares a memo to the Chief Petroleum Engineer (CPE) summarizing the application and
outlining any deficiencies. A deficiency letter, signed by the CPE, requesting additional information
should be sent to the applicant within 15 days of receipt of the application.

4. A notice of the application (see attached example) is to be published in the local newspaper, posted in
the district offices and sent to working interest and royalty owners in and adjacent to the project area.
Companies must supply the names & addresses of working interest and royalty owners in & within 0.5
km of the project area. The notice should be prepared once all critical technical issues are resolved. In
general a notice period of 2-3 weeks is recommended.

5. Engineering prepares a memo to the Chief Petroleum Engineer (CPA) recommending approval of the
application and listing the approval conditions. The memo should discuss any objections to or

interventions in the application.

6. Attach the proposed Waterflood Order to the memo {see aftached example). The Waterflood Order is to
be signed by the Director, registered by Administration and forwarded to the company.

7. All material related to the application is filed in Engineering’s Field/Pool files and a copy of the
Waterflood Order is also filed in the Ministerial Orders file.

8. Individual well conversions to water injection should be approved using the Application for Approval
of Well Operations Form.

Technical Tssues
The following are some of the technical issues that should be addressed when reviewing the application;

(a) Is the project area appropriate? Should additional operated or non-operated wells be included in the
project area? Are there any correlative rights issues?

(b) Inspection should review & comment on the proposed facilities design. Inspection approves any
battery modifications,

{c) Are the company’s estimates of QOIP, primary recovery and incremental recoverable reserves
reasonable? Are the company’s key technical assumptions valid? Comment,

(d) Is the proposed injection pattern optirhhm? If key welis are not being converted to injection, why not?
Are the injection rates and pressures reasonable? Establish the maximum injection pressure for
inclusion ithe Waterflood Order.

(e) Will the project maximize ultimate recovery from the project area? Are there any reservoir or
geological concerns that may have a negative impact on project performance?
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