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August 16, 1993

Manitoba Energy and Mines
Petroleum Branch

555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C4E3

Attention: Mr. C. Moster
Deputy Chairman

Dear Mr. Moster,

RE: REQUEST FOR REDUCED DRILLING SPACING UNIT APPROVAL
NORTH TILSTON FIELD - MISSION CANYON 1C POOL

INTRODUCTION

Tundra Oil and Gas Ltd., as Operator and on behalf of the
working interest owners of the referenced pool, pursuant to
Section 20(3) of the Manitoba Petroleum Drilling and
Production Regulations, hereby requests approval for reduced
drilling spacing units of 20 acres (8.1 hectares) in the
North Tilston Field - Mission Canyon 1C Pool. The current
approved well spacing is for 40 acres (16.13 hectares) .

The reduced drilling spacing unit program offers the
possibility to improve oil recovery from the North Tilston
Migssion Canyon 1C Pool, while at the same time respecting
existing land owner and environmental considerations.

CONCLUSIONS

1. 0il recovery from the North Tilston Mission Canyon 1C
Pool is impacted by water influx either through natural
fractures and/or water coning.

2. Infill drilling, as an enhanced recovery program,
offers an opportunity to significantly improve oil recovery
from the Migsion Canyon 1C Pool.

3. Current ultimate recovery is estimated at 4.8% of the
original oil-in-place(00IP). Infill drilling on 20 acre
spacing will increase ultimate oil recovery from this pool
by an afdditional 5.2% of the OOIP. Total ultimate recovery
with the existing and proposed infill wells is estimated at
10% of the OOIP.

4. Incremental oil reserves of up to 50,000 m3 (315,000
STB) are estimated by drilling six infill wells. Initially
two infill wells will be drilled to test the commercial




viability of the program.

5. Successful commercial application of reduced drilling
gpacing units in the North Tilston Mission Canyon 1C Pool
will offer an opportunity to implement tested technology to
maximize oil recovery from other Mission Canyon Pools in the
Province of Manitoba.

DISCUSSION

The following sections outline the supporting
documentation pertaining to Tundra’s application for reduced
drilling spacing units in the North Tilston Field.

1. GEOLOGY

The productive zone in the North Tilston Field is the
Mission Canyon MC-1 member of the lower Mississippian
Mission Canyon complex. The hydrocarbon trapping mechanism
within the field is primarily due to the presence of several
closed paleotopographic highs developed on the Mississippian
erosional surface. A dense impermeable secondary dolomite
acts as a caprock within the field with the overlying Lower
Amaranth Red Beds providing a secondary caprock. 0il
accumulation occurs in the underlying porous MC-1 member
limestones.

The following geological data for the Mission Canyon MC-1
member is included with our application for reduced drilling
gpacing units:

* Attachment No.l: Net Pay Isopach, MC-1 Member

* Attachment No.2: Structure Contour Map, Top Mississippian
* Attachment No.3: Structural Cross-section including
formations above and below the Mission Canyon MC-1
formation.

The predominant depletion mechanism in the Mission Canyon
MC-1 zone is attributable to strong acquifer drive. This is
supported by a recent pressure buildup at well 5-9-6-29 W1M
which indicated original reservoir pressure of 8900 kPa
after being on production since November, 1983. Appendix A
contains an analysis of the pressure buildup test completed
at well 5-9-6-29 WiM during May, 1993. Well 5-9-6-29 W1M
also has the majority of fluid withdrawals from the Mission
Canyon MC-1 zone. The strong acquifer drive has contributed
to water, coning and high water-cuts in the producing wells.
A review of the available core data suggests that water
breakthrough may further be enhanced due to natural
fractures in the Mission Canyon MC-1 zone.
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3. LAND

The lands that reduced drilling spacing unit approval is
requested for are outlined in Attachment No.4(mineral
owners) . Attachment No.4A outlines the working interest
owners in the reduced drilling spacing unit application
area. Attachment No.5 outlines the reduced spacing
application area, and the 20 acre drilling spacing unit
configuration that Tundra envisions is applicable for the
North Tilston Mission Canyon MC-1 lands. Infill drilling on
20 acre spacing will also require pooling of section 8-6-29
W1lM, section 9-6-29 W1iM, and section 5-6-29 W1M lands.

4. RESERVES

The volumetric reserve estimate of the original oil-in-
place for the Migsion Canyon MC-1 lands outlined 1in
Attachment No.4 is 943.6 E3M3 (5.9 MM STB). Table No.l
outlines the volumetric original oil-in-place reserve
estimates for each 40 acre drilling spacing unit. Tundra’'s
reserve estimates for the North Tilston Mission Canyon MC-1

zone have been appraised by Coles Gilbert in February, 1993

and found to be in general agreement with the reserve
auditors estimates. A material balance estimate of the
original oil-in-place was not attempted, since there was
insufficient pressure data to support a reliable estimate.

A relative permeability study on core 5-9-6-29 W1M was
initiated in July, 1993 to address the question of initial
reservoir fluid saturations. The relative permeability study
will provide a better estimate of initial irreducible
formation water saturation than is currently available from
log analysis. This approach will improve the reliability of
the reserve estimate for the North Tilston Mission Canyon 1C
Pool. The relative permeability study will also provide
information pertaining to efficiency of o0il displacement,
and ultimate recovery from this reservoir. The results from
the study will be available in late September, 1993.

5. PRODUCTION HISTORY

Production commenced from the North Tilston Mission Canyon
MC-1 zone in August, 1983 from well 12-9-6-29 WIM. There are
currently 5 producing wells from the Mission Canyon MC-1
zone. The average field oil production during the month of
March, 1993 was 7.2 m3/day at a water-cut of 88%.
Cumulative o0il production from the North Tilston Mission
Canyon MC-1 zone to 93.03.31 was 31566.2 m3. Attachment No.6
illustrates the total North Tilston production history.
Appendix’B outlines the production statistics for the total
North Tilston Field Mission Canyon MC-1 2zone. Individual
well production plots and production statistics are outlined
in Appendix C and Appendix D, respectively.




6. RECOVERY ESTIMATES

Current oil recovery to 92.12.31 was 3.3% of the original
oil-in-place. Tundra estimates that with the existing wells
on 40 acre sgpacing the ultimate recovery from the North
Tilston Miesion Canyon MC-1 zone will be about 4.8% of the
original oil-in-place or 45,000 m3 (283,000 STB). The
ultimate recovery for the North Tilston Mission Canyon MC-1
zone was determined by decline analysis. Table No.2 outlines
the remaining reserves for each of the producing wells.
Table No.3 outlines the recovery factor for each well on the
existing 40 acre spacing. From Table No.3 it is apparent
that only wells 1-8-6-29 and 5-9-6-29 will recover in excess
of 5% of the original oil-in-place in the 40 acre drilling
spacing wunit. Appendix E illustrates the oil rate vs
cumulative production plot for the total North Tilston
Mission Canyon MC-1 zone that was used to estimate ultimate
pool recovery. Appendix F outlines the decline analysis
profile for each of the individual wells that was used to
determine the ultimate recovery from a 40 acre drilling
spacing unit.

7. DRAINAGE AREAS

The drainage areas of each individual well on 40 acre
spacing were determined by an iterative process. A series of
recovery factors ranging from 5 - 40% were selected to
determine the oil-in-place that was -being drained by an
indiwvidual well on 40 acre spacing. Appendix G outlines this
process for each producing well in the pool. By analogy, a
recovery factor was then selected that would be
representative of a pressure maintenance recovery scheme in
Western Canada. A recovery factor of 30% of the original
oil-in-place was selected as the maximum recovery achievable
by an individual well on 40 acre spacing in the North
Tilston Migsion Canyon MC-1 zone. Attachment No.7 outlines
the maximum drainage area of each individual well on 40 acre
spacing based on this methodology. As Attachment No.7
illustrates, the majority of the existing wells in the pool
will ultimately drain less than 10 acres of the 40 acre
drilling spacing unit. Only well 5-9-6-29 W1M is expected to
exceed 10 acres of drainage, however, the ultimate drainage
of 5-9 is estimated to be less than 20 acres. The drainage
prediction for well 5-9 is considered to be optimistic,
since frequent chemical treatments are required to maintain
productivity at the 5-9 location. These chemical treatments
will not be economic if productivity gains are not realized
in the future.

8. INFPLL DRILLING LOCATIONS

Attachment No.7 also outlines the proposed infill
locations that would be drilled in the future with approval
of the reduced drilling spacing application. Although Tundra
has currently identified 6 infill drilling locations in the
North Tilston Mission Canyon MC-1 pool, we would only drill




one or two infill locations initially to test the commercial
feasibility of this enhanced recovery program. The 6 initial
infill locations have been selected in the best parts of the
reservoir to test the feasibility of improving o0il recovery
through infill drilling. The s8ix infill locations are as
follows: i} 15c-5-6-29 Wi1M, ii) 154-5-6-29 W1M, iii) 8a-8-6-
29 WiM, iv) 8b-8-6-29 W1M, v) 5c-9-6-29 W1M, and vi) 12a-9-
6-29 W1M.

Incremental oil reserves with infill drilling have been
estimated by determining ultimate recovery expected on 40
acre spacing. On this basis, each of the 6 infill locations
potentially may recover an incremental 8000 - 9000 m3(50 -
57 M STB) on 20 acre spacing. Total incremental oil reserves
from the 6 1infill 1locations are estimated at 50,000 m3
(315,000 STB). This estimate is speculative at this time and
actual infill drilling will confirm the actual incremental
0oil recovery potential. Table No.4 outlines the incremental
0il recovery estimated from each infill location on 20 acre
spacing. Drilling of the 6 infill locations would increase
ultimate oil recovery from the Mission Canyon MC-1 pool from
4.8% of the original oil-in-place to 10.0% of the original
cil-in-place.

The incremental production rate for each infill well was
determined by reviewing the initial rates of the existing
wells on 40 acre spacing. The average initial oil rate of
the existing wells during the first year of production was 5
m3/day. As a result, each 1infill well was assigned an
initial oil rate of 5 m3/day during the first year of
production. The initial rate was exponentially declined at
22% / year thereafter, based on the field historical decline
rate. Table No.5 outlines the incremental oil production
forecast by drilling 6 infill wells.

11. 4 D L P IAL

Tundra has also evaluated the merits of applying
horizontal well drilling technology in the North Tilston
Mission Canyon MC-1 pool to improve o0il recovery. In our
opinion, infill drilling has several advantages at this time
which makes this approach more attractive than horizontal
drilling for the following reasons:

1. There ig lower rigk in obtaining a commercial well with
infill drilling. This is attributable to being better able
to predict the down-hole location of the vertical well over
a horizontal section which may encounter the acquifer or run
out of producible reservoir pay.

2. Infill drilling technology is recognized in Western




Canada as a proven method to improve oil recovery where
water coning from either bottom water or influx through
natural fractures has precluded recovery. Horizontal
drilling technology, however, has not proven conclusive
incremental oil recovery in these types of scenarios.

3. Our estimates indicate there is higher incremental oil
recovery with infill drilling than with horizontal drilling.
The 6 infill locations are projected to recover 315 M STB of
incremental oil whereas 1 horizontal well spanning 2 LSD’s
is projected to recover about 120 M STB of additional oil.
Since the pool only covers about 640 acres of land, further
horizontal drilling locations beyond the initial application
are limited. In Tundra'’s opinion, even if we proceeded with
horizontal drilling at this time, further infill drilling
would be required to improve oil recovery.

4., There are also minimal fiscal incentives to drill a
horizontal well in the North Tilston Field, since the land
position is primarily freehold. The only incentive
applicable is the mineral tax holiday on the first 10,000 m3
of o0il production. This incentive does not provide better
economics than drilling conventional infill wells due to the
higher capital investment for drilling a horizontal well.

5. Infill drilling will also provide better reservoir data,
since conventional logging suites can be run in a vertical
well. Open-hole logging in horizontal sections is expensive
and interpretation of reservoir conditions is more
difficult.

6. Finally, it is more feasible to control drawdowns in
conventional infill wells than with a horizontal well, since
the capital investment is significantly higher in a
horizontal section requiring higher rates to generate
attractive economics. This may lead to premature watering
out of the horizontal well.

Tundra’s opinion is that infill drilling will be a
reliable indicator whether horizontal drilling
technology (applied in the future) will be commercially
successful in a Mission Canyon MC-1 pool, since both
techniques involve exploiting more reservoir area. As a
result, infill drilling is considered by Tundra to be less
risky at this time.

12. WELL SITING INFORMATION

Appendix H provides an aerial photograph of the
reduced drilling spacing unit application area in the North
Tilston “Field. An overlay is included which outlines the
existing wells, battery facilities, flow lines, lease roads,
and proposed infill locations.




Appendix I outlines the environmental impact
assessment that has been prepared for the North Tilston
Field. The environmental impact assessment indicates that
there will be no land owner or environmental concerns raised
by the infill drilling program proposed for the North
Tilston Field.

14. SUMMARY

Tundra’s assessment of the production performance of the
North Tilston Mission Canyon MC-1 pool indicates that the
low recovery factor may be attributable to localized water
coning from a strong water drive, and influx through natural
fractures. As a result, infill drilling offers an
alternative to increase oil recovery by an additional S% of
the original oil-in-place or 315 M STB. Tundra would like to
proceed with the infill program prior to the end of the 3rd
quarter of 1993, and any further assistance that your office
requires in expediting the approval of the reduced drilling
spacing unit application, we would be pleased to provide.

Should you have any questions or require further

information, please contact either George Czyzewski at 934-
5853, or Mike Finn at 934-5294.

Regspectfully Submitted,
TUNDRA OIL AND GAS LTD.

. (-

G. T=zyzeWskl; P.Eng. C.M. Finn, P. Geol.
Senior Reservoir Engineer Chief Geologist

ce. R. Puchniak
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s RF DUCED DRILLING SPACING

=
Attachment No. 4
Lands Included in Reduced Drilling Spacing Unit Application
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Attachment No. 4A
Working Interest Owners in Reduced Drilling Spacing Unit Application

8randon Professional Inveetments Ltd.
P.O. Box 1270

Brandon, Manitoba

R7A 8K4

Tundra Qil and Gas Ltd.
1111 One Lombard Place
Winnipeg, Manitcba

R3B 0X4
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NORTH TILSTON PRODUCTION HISTORY
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APPENDIX A

PRESSURE BUILDUP TEST 5-9-6-29 W1M
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APPENDIX B

PRODUCTION STATISTICS FOR TOTAL NORTE TILSTON FIELD
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APPENDIX C

INDIVIDUAL WELL PRODUCTION PLOTS
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APPENDIX E

DECLINE ANALYSIS FOR TOTAL NORTH TILSTON FIELD
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APPENDIX F

DECLINE ANALYSIS FOR INDIVIDUAL WELLS
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ESTIMATION OF DRAINAGE AREAS ON 40 ACRE SPACING
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APPENDIX H

AERIAL WELL SITING PHOTOGRAPH




APPENDIX H

WELL SITE INFORMATION

The attached colour infra-red aerial photograph of the North Tilston Mission Canyon 1C Pool area was
taken in July of 1993 and represents the most up-to-date aerial photography available. The existing
facilities are cleariy visible on the photograph and the accompanying overlay provides annotation of
existing well sites and facilities as well as proposed infill locations. The following is a brief description
of each proposed location:

15C-5 and 15D-5-6-29 WPM

Located on the extreme northern edge of a wheat field, the locations will be accessed along a presently
undeveloped road allowance. The locations have been selected to minimize natural habitat disruption
and avoid marshy lower elevations. It is proposed that flowlines will be run to existing flowline
trenches at the 1-8 and 2-8 locations.

8A-8-6-29 WPM

Located immediately adjacent to a developed road allowance, the location will be accessed via a ditch
crossing. The location will be sited to minimize habitat disruption and loss of arable land. Flowline
routing will be direct to the 8-8 battery.

8B-8-6-29 WPM

The location will be accessed by a field crossing from the existing 2-8 lease road. Access will be along
high ground to minimize disruption. The location is sited to reduced habitat disruption and minimize
loss of arable land. Flowline routing will utilize the existing right-of-way as much as possible.

5C-9-6-29 WM

The location will be accessed by a lease road constructed along the existing fenceline. The location is
immediately adjacent to a developed road allowance and has been sited on high ground to optimize
access and minimize loss of arable land. Proposed flowline routing is adjacent to the existing road
allowance to minimize disruption.

12A-9-6-29 WFM

The location will be accessed by the above lease road. The location is currently not cropped and, as
such, will result in minimum loss of arable land. The location is also sited to minimize habitat
disruption. Proposed flowline routing is direct to the existing 5-9 well head.

Finalization of all surface locations and right-of-ways are subject to land owner concurrence.

,
-
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APPENDIX 1

ENVIRONMENTAL IMPACT ASSESSMENT

The purpose of this assessment is to evaluate impacts which may result on the surrounding environment
from the proposed Tundra Oil and Gas Ltd. reduced spacing project in the North Tilston Mission
Canyon 1C Pool.

The following are the main issues which must be addressed:

Disposat of drilling fluids on drill sites;

Risk to water supplies from drilling operations;

Surface impact from the instailation of flowlines;

Oil and salt water spills from flowline and water injection line failures;
Risk to water supplies from oil and salt water spills;

Control of weed growth around production facilities;

Impact on surface operations.

Nk -

The following preventative' measures and contingency actions are modelled upon those employed by
Chevron in the North Virden Scallion Unit No. 1 and Virden Roselea Unit No. 1 with specific
modifications designed for the North Tilston Mission Canyon 1C Pool reduced spacing project:

Tundra and our contractors will strictly adhere to the Manitoba Energy and Mines Petroleum
Drilling and Production Regulations which ensure that drilling fluids are disposed of in an
environmentally safe manner and that the drill site is fully restored. All lease topsoil will be
conserved and stockpiled in the preparation of the drilling lease. After the well has been drilled,
the lease will be recontoured to the surrounding land, rocks will be removed, weeds will be
controlled and topsoil will be replaced resulting in the lease being left ready to be incorporated
into the normal agricultural operation of the surrounding land. As with other existing wells in
North Tilston Mission Canyon 1C Pool, water based drilling muds will be used in the reduced
spacing project and the use of oil and salt based muds is not anticipated.

2.
1t is the policy of Tundra and our contractors to strictly adhere to surface casing requirements
and cementing procedures during drilling operations as are presented in the Manitoba Energy
and Mines Petroleum Drilling and Production Regulations. These requirements during drilling
operations ensure the protection of shallow aquifers used for domestic potable water.

3. FR LLATI F

The possiblé impacts to agricultural soil during flowline installation are mixing of topsoil with
subsoil, compaction of the topsoil and loss of topsoil. To address these concerns, Tundra will
institute procedures wherever necessary, in consultation with the landowner, to strip and
stockpile the topsoil before the flowline is installed. These procedures to prevent soil mixing
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and topsoil compaction will ensure topsoil is conserved so that the productive capability of the
soil is maintained. Tundra in consultation with the landowner will ensure construction activities
are conducted within the flowline right of way.

To repair equipment and to reclaim land damaged by a spill is very costly. It is in the best
interest of Tundra to institute programs which will minimize the probability of spills occurring.
Tundra, wherever practical, will construct flowlines of non-corrodible fibreglass pipe.

Another possible cause of spills is through flowline failure due to over pressure. Wax build-up
is the main cause of pressure build-up in the flowline. In addition, high-pressure shutdown
switches will be installed on all producing wells to shut down pumps and to prevent excessive
build-up of pressure. As is Tundra’s standard practise, close monitoring of facility integrity and
production rates will be a high priority in the reduced spacing project to ensure a spill does not
occur.

If a flowline is not buried deep enough, frost heaving of the flowline can sometimes result in

breakage of the flowline. Tundra, wherever possible, will bury flowlines in the reduced spacing

project to a depth of 1.5 metres to stabilize the position of the flowline and to help prevent
flowline breakage from frost heaving.

Although unlikely, a spill may occur even though the above preventative measures have been
implemented. Should a spill occur, it is/will be Tundra’s standard practise to conduct the
following spill response procedure:

a. Isolate the pipeline leak by shutting in the well or valves at either end of the line;
b. Notify the landowner and the Petroleum Branch;

c. Isolate and remove spilled fluid;

d. Conduct an on-site inspection and evaluation of the spill damage;

¢. Repair the pipeline and evaluate the cause of the pipeline faiture;

f. Apply first aid chemical treatment to damaged soii;

g. Complete the required Petroleum Branch spill report;

h. Conduct an ongoing site reclamation program for the spill area;

1. Pay annual compensation to the landowner for losses due to the spill.

Signs will be installed at all road crossings to mark the existence of flowlines. Each road sign
will state the product type the flowline is transporting and will provide a Tundra emergency
number to phone if a flowline leak or other problem is observed.

As discussed in Section 4, Tundra will take all preventative measures to ensure a spill does not
occur by installing non-corrodible fibreglass flowlines and employing internal and external
corrosion protection on water injection lines. The probability of a spill occurring in the reduced
spacing project is very low. If a spill should occur, however, such that the use of a landowner’s
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dugout or drinking water is no longer possible, Tundra will implement procedures to delineate
the extent of damage and will provide assistance to the landowner.

An ongoing program to control weeds around production facilities in the reduced spacing project
will be instituted to ensure weeds do not infest surrounding land areas.

IMPACT ON SURFACE OPERATIONS
Introduction
Much of the proposed North Tilston Mission Canyon 1C Pool reduced spacing project area will

be cultivated lands. The intent of this assessment is to highlight Tundra’s efforts to minimize
the impact of the project on surface operations in the area.

Discussion

A,

Project Locats

The location of the proposed North Tilston Mission Canyon 1C Pool reduced spacing
project area was chosen primarily on the basis of favourable geologic and reservoir
characteristics.

Well Spacing

A map showing the orientation and size of drilling spacing units within the proposed
reduced spacing area is shown in Attachment 5. Target areas within the eight hectare
DSUs will be consistent with target areas established by The Oil and Natural Gas
Conservation Board in previous reduced spacing orders. That is, the target areas will
be square areas having sides 65 m from and parallel to the sides of the DSUs.

Well Locations

The existing wells in Sections 8 and 9 are located close to the centre of each Legal
Subdivision. In an effort to form ideal drainage patterns, the infill wells will be located
as close to the corner of the legal Subdivisions as possible (see the aerial photograph in
Appendix H). The final locations may be moved slightly from the ideal pattern locations

to:
a. Minimize surface impact;
b. Minimize lease construction;
c. Avoid pipelines, road allowances and other facilities in the area.

Mos(of these infill locations are on cultivated lands. Movement of the locations off of
cultivated lands would result in higher lease construction costs and significant habitat
disruption. The locations will be as close to ideal corner locations as possible, given the
constraints noted above.
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D. finimizat ¢ Surface I
1. Location Access

With the well locations fixed by the constraints discussed previousl§, Tundra will
endeavour to minimize disruption of surface operations in the area by:

a. Maximizing use of existing lease roads to access new locations.

b. Using non-built up trails from existing lease roads to the new locations
where possible.

c. Constructing new lease access roads along existing fence lines to minimize
disruption to existing cultivation practises.
2. Pad Drilling

Tundra does not consider directionally dritling the proposed locations from a pad
to be feasible. Though surface impacts would be reduced, the increased drilling
and operating costs would make the project uneconomic,

3. Facilit

To handle production from the proposed infill drilling program, new pipelines
will be laid and the battery at 8-8-6-29 WPM may be upgraded. Tundra’s efforts
to minimize the surface impact of the new pipelines has already been discussed.
The battery upgrade will have no surface impact as the battery area itseif would
not be expanded.

E.  Land Owner Consent

Tundra has discussed the proposed infill drilling program with the affected landowners.
The landowners will be compensated for the impact Tundra’s installations will have on
their agricultural operations and they support the infill drilling program.

Conclusion

Tundra believes that agricultural and petroleum operations can co-exist on the same lands. Such
coexistence will maximize development of Manitoba’s resources above and below the surface.
Tundra will make every reasonable effort to minimize the impact of the proposed North Tilston
Mission Canyon 1C Pool reduced spacing project on surface operations and will not proceed
without the full consent of the affected landowners.

-
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SURFACE FACILITIES FOR
NORTH TILSTON MISSION CANYON 1C POOL

INTRODUCTION

The North Tilston Mission Canyon 1C Pool currently contains five producing wells and one water
disposal well.

A network of flowlines and field headers tie these wells into a battery and water disposal pumping plant
at 8-8-6-29 WIM (refer to Appendix H).

In Fall of 1993, the first two of a possible six infill wells will be drilled. The only surface facilities
modification required to handle new fluids is the tie-in of infill wells at existing field headers.

Appendix H is an aerial photograph showing the locations of existing leases and roads, and the proposed
leases and roads for the infill project.

FACILITIES DESIGN

Gatheﬁng System

Infill Well Tie-Ins

Tie-ins are to the closest existing field headers. Routes are shown in Appendix H.

Pipe will be 60.3 mm OD fibreglass. Fibreglass will be utilized because of its superior corrosion
resistance,

8-8 Battery
Meteri | Testi
No changes will be made to the existing setup.

Individual well metering is done at the test treater discharge. Overall oil production is metered with
level gauges on the oil storage tanks. Overall water production is metered at the transfer pump.

Maritoba Petroleum Board regulations stipulate one 24 hour test per producing well per month for the
first year of any well’s life, and one 24 hour test per quarter for all subsequent years. Five existing
wells and up to six new infill wells will be tested at the 8-8 battery.

8-8 Water Plant

No new equipment™Wwill be required.
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The Oll and Natural Gas
Conservation Board

565 — 330 Graham Avenue |
Winnipeg MB R3C 4£3
CANADA !

(204) 945-1111
FAX: (204) 945-0585

November 10, 1993

Mr. G. Czyzewski, P. Eng.
Sr. Reservoir Engineer
Tundra 0il and Gas Ltd.
1111 One Lombard Place
Winnipeg MB R3B 0x4

Dear Mr. Czyzewski:

Re: Tilston MC-1 ¢ Pool
Reduced Spacing Application

Tundra 0Oil and Gas Ltd.’s request that the Board withhold final
disposition of the subject application pending results from the
drilling of a horizontal well, Tundra Osprey Tilston HZNTL
2-8-6-29 (WPM) in the area of application, is approved.

Tundra is requested to notify the lessors, lessees and landowners
in the area of application of the suspension of the application.

If Tundra wishes to reactivate the application, before June 1,
1994, the technical information provided with the application is

performance and a reviged depletion Strategy to maximize economic
recovery from the pool. After June 1, 1994, notice of the
application will have to be republished and redistributed.

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

Yours respectfully,

H. Clare Moster
Deputy Chairman
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oate November 9, 1993 Memorandum

To The 0il and Natural Gas From John N. Fox
Conservation Board Chief Petroleum Engineer
- David Tomasson, Chairman :
- Clare Moster, Deputy Chairman

Tilston MC-1 C Pool Telephone

Subject peduced Spacing Application

Tundra Cil and Gas Ltd. has requested the Board withhold
final disposition of the application pending results from the
drilling of a horizontal well, Tundra Osprey Tilston HZNTL
2-8-6-29 (WPM), in the area of application.

anlFmd

RECOMMENDATIONS

It is recommended that the Board grant Tundra’s request to
withhold final disposition of the application. Attached is
the proposed Board letter indicating the application will be
held until June 1, 1994 to allow time to evaluate results of
horizontal drilling in the Tilston MC-1 C Poocl.

DISCUSSION

The Branch concurs with Tundra’s estimate that recovery from
the Tilston MC-1 C Pool will be less than 5% OOIP on 16 ha
spacing. Tundra in its application presented a cursory
comparison of incremental recovery from the pool by reduced 8
ha infill drilling versus horizontal drilling. Tundra listed
six technical and economic reasons that favour infill
drilling over horizontal drilling as a means of recovering
incremental reserves from the pool; (1) horizontal well
placement difficulties; (2) horizontal wells are not a proven
application in water coning or channelling situations; (3)
lower incremental recovery is expected from horizontal wells;
(4) there are minimal horizontal drilling incentives on
freehold land; (5) horizontal wells will yield poorer
reservoir data; and (6) horizontal wells have a greater
potential for premature watering out. Tundra appears to have
changed its mind and licensed a horizontal well at 2-8-6-29
(Fig. 1) that extends through the area of application.

Tundra has requested the Board withhold final disposition of
the reduced spacing application pending a review of the
performance of the 2-8 horizontal well. The Branch believes
a combination of horizontal wells and vertical wells on 8 ha
spacing may maximize recovery from the pool. The 2-8
horizontal well is located to minimize interference with the
existing 16 ha and proposed 8 ha locations (Fig. 1).

PS-1.25 894-01-00930 O @




The Branch has no environmental or land use concerns with the
application. Notice of Tundra‘’s application was published in
the Virden Empire Advance (93-09-29) and the Melita New Era
(93-09-28) and sent to lessors, lessees and surface owners in
and adjacent to the area of application. No objections to
the application were received. Rural Development,
Environment and Agriculture provided comments on the
application (attached) and none of the Departments had any
significant concerns.

Under the circumstances, there appears to be no reason to
proceed with final disposition of the application at this
time. Therefore it is recommended that the Board withhold
final disposition of the application pending the results of
the 2-8 horizontal well. If Tundra requests the Board
reactivate the application before June 1, 1994, all that
should be required is an update of the technical information
provided with the application including a discussion of the
horizontal well performance and a revised depletion strategy
to maximize economic recovery from the pool.

If the application is not reactivated by June 1, 19%4, in
addition to filing updated information, notice of the
application should be republished and redistributed to
interested parties. The proposed Board letter to Tundra
granting the company’s request, lists the above conditions
and requests the company notify the lessors, lessees and
surface owners within the area of application of suspension

of the application.

John N. Fox

A

Approved by:

L.R. Dubreuil, Director

JNF/hw




' Manitoba >

The Oll and Natural Gas 555 — 330 Graham Avenue |
CANADA

(204) 945-1111

Conservaticn Board Winnipeg MB R3C 4E3 ’
FAX: (204) 945-0586 !

November 10, 1593

Mr., @G. Czyzewski, P. Eng.
Sr. Reservoir Engineer
Tundra 0il and Gas Ltd.
1111 One Lombard Place
Winnipeg MR R3B 0X4

Dear Mr. Czyzewski:

Re: Tilston MC-1 C Pool
Reduced Spacing Application

Tundra 0il and Gas Ltd.’'s request that the Board withhold final
disposgition of the subject application pending results from the
drilling of a horizontal well, Tundra Osprey Tilston HZNTL
2-8-6-29 (WPM) in the area of application, is approved.

Tundra is requested to notify the lessors, lessees and landowners
in the area of application of the suspension of the application.

If Tundra wishes to reactivate the application, before June 1,
1994, the technical information provided with the application is
to be updated including a discussion of the horizontal well
performance and a revised depletion strategy to maximize economic
recovery from the pocl. After June 1, 1994, notice of the
application will have to be republished and redistributed.

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

Yours respectfully,

H. Clare Moster
Deputy Chairman
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Date . Octobex 7' 1993 Memmm

To John N. Fox From Bruno Gossen
" Chief Petroleum Engineer Senior Policy Planner
Petroleum Branch Corporate Planning &
555 - 330 Grahanm Ave. . Business Developmant
: 607-800 Portage Ave
. Telephone
Subject | TILSTON OIL FIELD

This is in response to your September 10th memo on the above
topic addressed to Serge Scrafield, Provincial Planning.
Serge is no longer with us, having moved to Environment.
Also, the branch name has also changed as you will note above.

Fiest | Fold

We have reviewed your submission with our regional Deloraine
office which is responsible for the Rural Municipality of

Albert in which the application is located. No concerns were
identified.

Thank you for the opportunity to review this matter.

%_._;z.:cﬁ_‘.w

Bruno Gossen

P+25 a-0100030 w P
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 October 13, 1993 Memorandum

Date
To . John N. Fox From . Floyd Phillips, Chief
" Chief Petroleum Engineer " Terrestrial Quality
_ Petroleum Branch - Management
. 555-330 Graham Avenue
Subject . Tjlston Reduced Spacing Proposal Telephone . 9457003
Sorry I'm late getting this to you.

I do not have any specific concerns with the proposal or the proposed locations of the infill
wells, except that it will result in the loss of some agricultural land. This impact could be
reduced by locating some or all of the wells at the edge of bushes. Given the amount of bush
in the area, the latter would not be a serious loss of natural habitat.

Since the terrain is rolling and there are numerous sloughs, measures should be used to
prevent contamination of those wetland areas, during both the development and operational
phases. Perimeter dikes might be used to prevent spills from contaminating adjacent areas.
It may be that this or other means are used to control off-site movement of contaminants. If
not, I suggest that it be considered.

Other measures such as stripping the topsoil and respreading it after the site is developed and
the flow lines are installed, meets with our approval.

Thank you.

LTk P
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pam October 13, 1993 Memorandum

I'ey JOhll FOX From | Keﬂ MCGi", Chief
Chief Petroleum Engineer : Land Utilization
555-330 Graham Avenue Box 1149
Winnipeg, Manitoba ' Carman, Manitoba

Tnlaphono ROG JO

Subioet

Reduced Spacing Application - Tiiston Ol Fields

I have reviewed the abave proposal and have made particular note of the following
) comments contained in Appendix X! - Ravironmental Impact Assessment.

T
"

5 1. Section 3, “Procedures to prevent soil mixing, soil compaction and cnsure
" praductive capacity of the soil is maintained” should defi nitely be fotlowed.

2. Section 4. Reclamation procedures should a flowline or injection line fail
appear adequate assuming "annual compcnsation” (if required) is cquitable.

3. Section S, Tundra should "ensure compensation is equitable” rather than just
"provide assistance to the land owner" should il or salt water spitl affect a
water supply.

4. Section 7.B. Tundra should ensure landowners are adequatcly compensated for
the impact of the installations.

Based on the above considerations and assuming the two statements "landowners
support the in fill drilling program" (Section 7.E. and (Tundra) "will not proceed
without the [ull consent of the affected landowners® are correct, [ have no additional
concerns with the above proposals,

Please feel free to call me if you have any questions or concerns with these comments.

M‘——

Ken McGill, Chicf
[.and Utllization Soction

¥ 29 30401 009308 u
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Date

To

Subject

October 15, 1993 Memorandum

H. Clare Moster From John N. Fox
Deputy Chairman ' Chief Petroleum Engineer
0il and Natural Gas Petroleum Branch

Conservation Board

. Telephone
Tilston 8 ha Reduced Spacing Application

Tundra was requested prior to publishing notice of the
application to supply the names and addresses of landowners
in the area of application. The Branch has just received
this information. It is recommended that notice of the
application be sent to the landowners with a revised date for
objections of November 1, 1993. If Tundra wishes to
accelerate this deadline they have the option of approaching
the landowners directly for their approval.

John N. Fox

JNF/hw
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The Ol and Natural Gas
Conservation Bomd

555 — 330 Graham Avenue
Winnipeg MB R3C 4E3
CANADA

| (204) 045-1111
FAX: (204) 0945-0588

NOTICE
UNDIR THE MINES ACT

TILSTON OIL PFIELD

Tundra 0il and Gas Ltd. has made application under Section 20 of
The Petroleum Drilling and Production Regulation for approval of
special drilling spacing units in a portion of the Tilston Field.
It is proposed that drilling spacing units would be reduced from
16 hectares (40 acres) to 8 hectares (20 acres) in a portion of
the N/2 of Section 5, the S/2 and NE/4 of Section 8 and the W/2
of Section 9 in Township 6, Range 29 (WPM) (the "area of
application”) outlined below.

Rge 28 WP

Area of Application

Twp &

8 Hectare Spacing Units

Legend
o Existing producer © Sait water disposal weil
Q Proposed new & hectare producer ¥ Abandoned producer
< Potential future well location < Ory and Abandoned




If no valid objection or intervention in writing is received by
The 0Oil and Natural Gas Conservation Board at 555-330 Graham
Avenue, Winnipeg, Manitoba, R3C 4E3 before November 1, 1993, the
Board may approve the application.

Copies of the applications can be obtained from:
Tundra 0il and Gas Ltd.
1111 - One Lombard Place
Winnipeg MB R3B 0OX4
(204) 934-5850

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

555-330 Graham Avenue 106 Railway Avenue
Winnipeg MB  R3C 4E3 Waskada MB ROM 2C0
(204) 945-6577 {(204) 673-2472

Zh
Dated at Winnipeg, this /ff’ day of é;kjﬁaﬁbL , 1993,

/7

H. Clare Moster
Deputy Chairman
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oae OCtober 13, 1993 Memorandum

7o L.R. Dubreuil From H. Clare Moster
Director Director
Petroleum Branch Energy Management Branch
Energy and Mines Energy and Mines
: 1111
Telephone

Subject BOARD NOTICE

Attached is a reply from Phyllis E. Isfeld (Grierson).

@2,
g%ﬁ/’ﬁ. Clare Moster

First | Fold

Attachment

HCM:p
MemDT124 Doc
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MANITOBA RURAL DEVELOPMENT
CORFORATE PLANNING AND BUSINESS DEMSLOPMANT
601-»'%%9 _ AENLE
d
EAX NMEBER  (204) 945-3769
llElIIIII_IBIIIIIIIIE_QQ!IE_!IIII
DATE: élqu f?//c? 2

NUMBER OF PAGES: 02’ (INCLUDING THIS COVER SEHEST)
{

r0: Zo.mﬁpﬂ?a—n/

My, Bruno Gossen

Senior Policy Planner

CO!'{OII‘EO Planning and Business Developnent
Manitoba Rural Development

607 - 800 Portage Avenue

Winnipeg MB R3G ON4

Phone Number: (204) 945-2594

Oparator’s Name and Phone Number
(If£ different from above):

This message is intended only for the use of the individual or eatity to which it is addressed, and may
contain information that is privileged, confidentia) and &xcmpt from disclosure under applicable law.

If she reader of this message is not the imended recipient, or the employee or agent responsible for
delivering the message 10 the intended recipient, you are hereby notified that any dissemination, distribution
or copying of this communication is strictly prohibited. 1f you have received this communication in error,
please notify us immediaiely by telephone. Thank you

REVIARKS :

OCT 7 ’'93 15:55 ) 3453768 PRGE.BO!
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—MANITOBA AGRICULTURE
Agricultural Development and Marketing
Soils and Crops Branch
Land Utllization & Soil Survey
Box 1149
Carman, Manitoba
ROG 0J0
Phone: (204) 745-2324
Fax: (204) 745-2299
FAX TRANSMITTAL SHEET

Date: Qctober 14, 1993
TO: John Fox FROM: Ken McGlll, Chief

Chlef Petroleum Engineer Land Utilization & Soll Survey

555-330 Graham Avenue Solls & Crops Branch

Winnipeg, MB Box 1149, Carman, MB

oYY
Fax No. 945-697¢
Number of Pages (not Including this one): 1
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CORVAIR OILS LTD.

P.O. BOX 3827, EDMONTON, ALBERTA T5L 4J8
Telephone and Fax;

{403) 453-2311
(Direct Calgary Line) 264-6304

October 6, 1993

MANITOBA ENERGY AND MINES

The Oil and Natural Gas
Conservation Board

555 - 330 Graham Avenue

Winnipeg, Manitoba

R3C 4E3

Dear Sir:

RE: Tilston Oil Field

ADRRUCALIO 1)

Corvair Oils Ltd. is the mineral owner and the working interest owner of the SW/4 of Section 8-6-29
WPM. Legal subdivision 3 of Section 8 is within the area of application for special drilling spacing units
in the Tilston oil field as submitted by Tundra Oil and Gas Ltd.

Corvair Qils Ltd. has reviewed the application and has no objection to the granting of special drilling
spacing units and reduced spacing on legal subdivision 3 of Section 8-6-29 WPM.

If there are any questions, please contact the undersigned.

Yours truly,

CORVAIR OILS LTD.

Roger Delbaere
Vice-President, Engineering

RAD/des

ce: Tundra Oil and Gas Ltd.
Attention: George Czyzewski

Operated by: MITCHELL & ASSOCIATES LTD.
Delivery Address: 11030 - 127 Street, Edmonton, Alberta
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The Ol and Natural Gas .| 556 — 330 Graham Avenue
Gonservation Board Winnipeg MB R3C 4E3
CANADA
i (204) 945-1111

’ FAX: (204) 945-0588

NOTICE
UNDER THE MINES ACT

TILSTON OIL FIELD

Tundra Oil and Gas Ltd. has made application under Section 20 of
The Petroleum Drilling and Production Regulation for approval of

special drilling spacing units in a portion of the Tilston Field.

It is proposed that drilling spacing units would be reduced from
16 hectares (40 acres) to 8 hectares (20 acres) in a portion of
the N/2 of Section 5, the S/2 and NE/4 of Section 8 and the W/2
of Section 9 in Township 6, Range 2% (WPM) (the "area of
application") outlined below.

Rge 28 WPM

Area of Application

Twp 8

8 Hectare Spacing Units

Legend
¢ Existing producer © Salt water disposal well
O Proposed new 8 hectare producer 4 Abandoned producer
< Potential future wetl location -4~ Dry and Abandoned

pe



If no valid objection or intervention in writing is received by
The ©il and Natural Gas Conservation Board at 555-330 Graham
Avenue, Winnipeg, Manitoba, R3C 4E3 before October 20, 1993, the
Board may approve the application.

Copies of the applications can be obtained from:
Tundra 0il and Gas Ltd.
1111 - One Lombard Place
Winnipeg MB R3B 0OX4
(204) 934-5850

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

555-330 Graham Avenue 106 Railway Avenue
Winnipeg MB R3C 4E3 Waskada MB ROM 2EO
(204) 945-6577 (204) 673-2472

o
Dated at Winnipeg, this ,2’ day of AW\, 1993.

7

H. Clare Moster
Deputy Chairman
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September 10, 1993

Serge Scrafield, A/Director John N. Fox

Provincial Planning Branch Chief Petroleum Engineer
Rural Development Petroleum Branch

4th Floor - 800 Portage Avenue 555 - 330 Graham Avenue

Tilston ©Cil Field
Application for Reduced Spacing

Tundra 0il and Gas Ltd. has made application to reduce well
spacing from 16 ha to 8 ha in portions of Sections 5, 8 & 9
in Township 6, Range 29 WPM in the Tilston Filed.

The project, which requires the approval of the 0il and
Natural Gas Conservation Board, involves the drilling of 6
infill wells as shown on the attached notice. The area of
application is primarily agricultural land. The terrain is
gently rolling with as many as 20-50 bluffs and sloughs per
section.

I ask that you review the application and provide me with
your comments before October 8, 1993, to permit the company
time to drill the wells before winter. If you have any
questions please contact me at 945-6574.

John N. Fox

JNF/hw

cC:

Floyd Phillips, Chief
Terrestrial Quality Management
Department of Environment

J.R.D. Partridge, Chief
Land Utilization and Soil Surveys Section
Department of Agriculture
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Date

To

Subject

.The 0il and Natural Gas From .John N. Fox
- Conservation Board Chief Petroleum Engineer
- David Tomasson, Chairman ‘Petroleum Branch

- H. Clare Moster, Deputy Chairman

'Tilston MC-1 C Pool Telephone
‘Reduced Spacing Application

September 9, 1993 Memorandum

Fum|Fmd

PS-1-25 894-01-00930

RN

Tundra 0Oil and Gas Ltd. has made application to reduce
spacing from 16 to 8 ha in the Tilston MC-1 C Pool.

Recommendations

It is recommended that notice of the application be published
in the Virden Empire Advance and the Melita New Era and sent
to surface, royalty and working interest owners within and
adjacent to the area of application. A copy of the proposed
Board notice is attached. Asg with previous reduced spacing
applications, a copy of the application has been sent to the
Departments of Rural Development, Agriculture and Environment
for comment.

Discussion

The Tilston MC-1 C Pool was discovered in 1983. The pool is
located on a small paleotopograhic high trending NE-sw
(Fig.1l). The oil leg, which reaches a maximum net pay
thickness of 10 m at 8-8-6-29 is underlain by a large
aquifer. The estimated pool O/W contact is -430 m subsea.

There are 5 producing wells and 5 abandoned producers in the
pool. Production in June 1993 was 6.6 m3/d at a water-cut of
87%. Cumulative production to June 30, 1993 is 32 158 m?,
3.4% OOIP. Figure 2 is a plot of the pool production
history. The pool has a strong water drive and water coning
may be accelerated by the presence of vertical fractures.
Tundra has predicted ultimate recovery on 16 ha spacing of

45 000 m3 or 4.8% OOIP which appears reasonable. Tundra
feels, with the exception of the 5-9-6-29 well, that wells in
the pool are draining less than 4 ha.

The company has identified six 8 ha infill drilling locations
in the best portion of the reservoir (Fig.3). The infill
locations, listed in Table 1, are expected to recover 8000 to
9000 m® each, more than doubling the pool recovery to 10%
OOIP. 1Initially Tundra plans to drill the 8A-8 and 8R-8
locations to test the commercial viability of the project.
Table 2 compares primary recovery on 8 and 16 ha spacing.




The area of application covers 240 ha of agricultural land.
Wheat and canola are being grown this year. The terrain is
gently rolling with as many as 20-50 bluffs and sloughs per
section. The infill wells proposed by Tundra have been
located to minimize disruption of agricultural activities and
to minimize environmental impacts. The 6 infill wells and
access roads will occupy a maximum of 8.3 ha within the area
of application. This area will be reduced after the wells
have been drilled and completed. A copy of the application
has been sent to the Departments of Rural Development,
Agriculture and Environment for comment on land use and
environmental impacts.

Tundra has reviewed the feasibility of drilling horizontal
wells instead of vertical infill wells. There have been
mixed results from horizontal wells drilled in strong water
drive reservoirs in SE Saskatchewan. Some wells have
experienced high productivity and will recover significant
incremental reserves and others have coned water immediately
and may not recover any more oil than offsetting vertical
wells. There are technical and economic riske associated
with horizontal drilling in the Tilston MC-1 C Pool; the
potential for high water influx and correspondingly low oil
production and the high capital costs of horizontal drilling
(D&C costs; vertical well $200M vs horizontal well $500M) .
The Branch believes, unless there are significant land use or
environmental impacts, the choice of whether to drill
vertical or horizontal wells is the company's.

Tundra has been asked to supply the names of surface owners
within and adjacent to the area of application. Once this
information is received notice of the application should be
published in the Virden Empire Advance and the Melita New Era
and sent to surface, royalty and working interest owners
within and adjacent to the area of application. A copy of
the proposed Board notice is attached.

John N. Fox

Approved:

L.R. Dubreuil, Director




Table 1

Infill Drilling Locations

15C-5-6-29 WPM

15D-5-6-29 WPM

BA-8-6-29 WPM

8B-8-6-29 WPM

5C-9-6-29 WPM

12A-9-6-29 WPM




TABLE 2
Tilston MC-1 C Pool

RECOVERY ESTIMATES

16 ha Spacing 8 ha Spacing
Original 943.6 943.6
Oil—ig—Place
(103m>)
No. of Producing 5 11
Wells
Primary 45 95
Recgvgrable Regerves
(10°m~)
Primary Recovéry 4.8 10

Factor (%)
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Date .
September 10, 1993

To . From
.Serge Scrafield, A/Director
‘Provincial Planning Branch
‘Rural Development
-4th Floor - 800 Portage Avenue
Telephone

Subect  .rilaston Oil Field

Memorandum

John N. Fox

Chief Petroleum Engineer
‘Petroleum Branch

‘555 - 330 Graham Avenue

——Application for Reduced Spacing

Tundra Oil and Gas Ltd. has made application to reduce well
spacing from 16 ha to 8 ha in portions of Sections 5, 8 & 9
in Township 6, Range 29 WPM in the Tilston Filed.

The project, which requires the approval of the 0il and
Natural Gas Conservation Board, inveclves the drilling of 6
infill wells as shown on the attached notice. The area of
application is primarily agricultural land. The terrain is
gently rolling with as many as 20-50 bluffs and sloughs per

section.

I ask that you review the application and provide me with
your comments before October 8, 1993, to permit the company

time to drill the wells before winter.

questions please contact me at 945-6574.

JNF/hw

ce: Floyd Phillips, Chief
Terrestrial Quality Management
Department of Environment

J.R.D. Partridge, Chief

If you have any

John N. Fox

Land Utilization and Soil Surveys Section

Department of Agriculture

P5--26 894-01-0093C
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The OIfl and Natural Gas Room 143

Conservation Board ' Legislative Building .

. Winnipeg, Manitoba, CANADA
R3C ovs

(204) 945-3130
FAX: (204) 945-0586

NOTICE
UNDER THE MINES ACT

TILSTON OIL FIELD

Tundra Oil and Gas Ltd. has made application under Section 20 of
The Petroleum Drilling and Production Regulation for approval of
special drilling spacing units in a portion of the Tilston Field.
It is proposed that drilling spacing units would be reduced from
16 hectares (40 acres) to 8 hectares (20 acres) in a portion of
the N/2 of Section 5, the S/2 and NE/4 of Section 8 and the wW/2
of Section 9 in Township 6, Range 29 (WPM) (the "area of
application") outlined below.

Age 28 WPM

Area of Appiication

N

Twp 8

8 Hectare Spacing Units

Legend
s Existing producer: © Sait water disposai well

O Proposed new 8 hectare producer -4~ Abandoned producer
< Potential future well location <0~ Dry and Abandoned




1f no valid objection or intervention in writing is received by
The O0il and Natural Gas Conservation Board at 555-330 Graham
Avenue, Winnipeg, Manitoba, R3C 4E3 before October 17, 1993, the
Board may approve the application. y §)

Copies of the applications can be obtained from:
Tundra 0il and Gas Ltd.
1111 - One Lombard Place
Winnipeg MB R3B OX4
(204) 934-5850

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

555-330 Graham Avenue - 106 Railway Avenue
Winnipeg MB R3C 4E3 , Waskada MB ROM 2E0
(204) 945-6577 (204) 673-2472
Dated at Winnipeg, this day of , 1993,

H. Clare Moster
Deputy Chairman
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Rge 29 WPM

Area of Application

Legend
e Existing producer @ Salt water disposal well .
O Proposed new 8 hectare producer <4~ Abandoned producer |
O Potential future well location <- Dry and Abandoned
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20 ACRE INFILL DRILLING LOCATIONS

A
I t

.......

Serlugltaytern T . P
S S e A Lo S B

|0 ACRE DRAINAGE AREA

EST IMATED ULTIMATE DRAINAGE
AREA

@ lll‘ldl' d oilandgas ll:d...




u.n-“ 2.3'"-'-' t u.a—wﬂ.é .'r hr a4 +L4+
A e vj'\o» ﬁ&mw b w1 Ity an et

- '\}oo\.“\..g‘ NS . ph:*'-lalﬁ'oﬁ ~ no L T L Pﬂ\.uu‘l'h'cn.-.!
} PP (u‘-\\ Yo b - ?ﬂ.&‘g‘!—-—- )

- >
.P‘h-- ?00‘ € e Cotems MAJ \.‘m - - ?acl ~——-T
@4'-1..1.2—\—-‘-——*
- PrResweT Vemedulé _no well Qonhao'
- 40 A Divorodn et aeaTiur 158 o W-g - NO
- 20 rc WLl WLy Y ATV
2 Wb S l\n'nh,\», Lirers , L (Y. U
G ImRAte LS I e
/ r
~No  Gmowmsd A RaousRY  ( PRedey e QReVucTivms  Teldonass

Mew  Oonfoetaie 'y Tumbdia  nth  SsrueR  PARAniRR
N .50 %,

HoR12uwTa+ WL R'5eS - AbLRsC (4% 3
- Q‘m_\;, onopave  Dsl duwa h-‘ﬁ\‘w\ Cos &
f o ved well O &~ $500.000
- plm w..a.—j ,f et /D ’+a ) .'E X DY u‘ﬁu\.&.
Rl 4eS  oced Gl - poal  — gurihnnelole

" hdlm : Loer ‘.\.f: ol (hped G wi )~
doe ot Cyped “"'Tq:hk).ma
- whet Qiacdneny e pbin e Garr bhea !

W JQ:L fc AL Coulh dﬁm Whul \.-c\“ \.uc'
\..a\-o‘ v "M-LJ! Jete ¢ Ir» .

{ WoewBcody '@?\
Attacuret 2 - Ond w adie A abbcdave ¢ fM&u_qlm\.J?

(it RS =/ WD [SOK. s ( N WG Cpe — 4130)
- 420 '




- petowd B oha (W oee ) spary Wb qut

h\‘!ktﬂﬂw'f NO. G i -'E"“J‘? \;"w o G ' °~.Lc¢.~——-§s~.i’c$
\”? Bt tan s o ! "r\r.dmt.u;.l'-\ u:*-, 1G-S

7 U X Y ue..t..;e_&,.‘m_) -¢__.\7

WHAT  CAUAYD fruweTuATiumd 1 ed %%%11\;\17

- my hva 579 Pofornad 3o el pcandiviy
A.Le.~w7 LW, '“.a— st w el ted can S(Aaneﬁb
Secafa. p\olaiu-—-.

i~ Ged

- \N‘hoj’ &Lﬁ-—u& S Rk s J O Ny J"‘hﬂ—‘-—*‘}
-+ e v .?G-—-e-—-—m:\—a rea
@ =17 ¢ 2w =401 Gl A
N - Gl g dkadrie e ¢ (l%?.) . 20/ ‘—oteot

Sw (ser) | 25 /. asdadhee = et Pest
#M Sa P 'n/ E Y AP SN Y
e Otensta Al © et lo 50‘( c..-..; cLu._—.u-?Sr._,
Con \-; $—0‘f. (WSCQPE \BSZ  <e !‘P)

15 TurdbhR A AL To Pury THE okl X o ff ""Tefg:




ConnemTs

TRl Tn.s-{A‘ -

Tumapa's

REL 'S Rigviden v WATH LR \

wa-dne-s 4.9
swh -1S | ekl

DL‘P&—L? Q-\')GM Ty e w

Mot Feariom  PLams - LIo, RO b Subhres comwil

P MRotost Notify

kn
wio { Ro "T%

pl\-\::\ Sal.nr—u/.\

T pakLL S \reily D 1™ PACT Qm:_-mu i Ervironment | Runst Dw

0TrtisRe

- Plan

A.‘\.;,,.,.\m
T P PReTuc ComadiTromd
~ hoh- b\...H “P roeds
- -hﬁ‘w m—-.\; \'l_n..«hl- r‘tl[r - J(l-—-'PaJ\M7

Beoria vl et Fleotived
~ Wwmiwine ochivt wied  Peahi~ urm onlam, .

- bhé Ot e, r..’{)maua,i ,‘p M.«-:@u\a.a /Qucyu-.
- ot wienies et o preduiTion
-~ ganuc TR Mﬂ torHh JETOR A
~ wugh disfubeeer B caued had o
LS. /RN, JYON PRV 4, wosdad 9

~
v 1..‘-.-5

\Jaw-cwyutc} AmReA . ‘
- Wt fransble Hio"o; Porsea \' s Lwﬁ_\
- 0 v
‘5\')0\»‘“1 well giknJ, 0Cean Agads | Foutive Awlea S

- ol linifo ) aavey ‘Dboww‘ l‘o?océ\o—\;bhi(. el

( N‘\\ ‘\"‘\3

= lawd  wace - 6'8"‘""‘”.““' (c,\,,,ﬁ..._.‘) 20- S0

Fuad!

quu:‘\_o / ""L \‘-:‘:01_




et v o

A-q AT pug (%S Flowdeew QUi f we
QLQJ;«k S\d—u)

5-4 W\J\R)‘ LI o ‘ﬁuo(*ucllﬁ (=) - | WGM{ \ '\.\f‘} _.

A

Estinsmie~e oF  (pmeace | Meh \"Cé

NET Pﬁ b — (0'75)

Bh‘r “07 Qq%>
(oo x 119 6 v 15 x5 x 1 Z 68089 m) @01
r.o7}
| | ., | doudoled atician |
Kot Yooo - 132 Y e TUEE TS
: éé;;% NS, Tu‘;_ifru..._s
_ B M..,f‘-.u\..

Ooaome P :’?‘( ha | ouvuwh—‘ ‘?>D‘/. WM«Y




~ ok MMAuo\u\ P‘*’\Cw-alum L_u-A a L.‘g‘ \.
OO\J—C/Y\_L&- ot Uo.h.,le__b.‘.lLH ( u\_M,JQL,‘,UL?)

Q. £ A T oL ot 4ot Sote
b -n.e"-f .-—\ ZO\/‘ %(,oj:)\
G171 (o) ?
- L,J\M? L’L,a < -9 p_)_,c(;:m\.__.n_i S o LU‘@\) ;0\“\ Lee 4.6 7

Teivhna prssie oo 20 oe o(,._“‘__,_"c 'D"'_"'L"V Lo ov P
At edn & pacd
) C—) I oRheo LocaTium e 1ov .
Peo L imt QKQ'D c=™
k9 v oo
2B-% v Yoo e F
2h -% v/ afz0w o Chk 4o oc
gB'% : Leoo L oesedl.
<C 'ﬁ 4 “Clve o 5
(24 -9 aps o

- ol neen & \hm'..-zu.Te.J vally UM
NE-SW _I o axs g Puo\ OA
NW -SE across  Shucdrare

- beo does S-1s Lib Lk de Peo !
R A Qw'-a.w’f Sew e el Quilloe  ~ 1957
- Puw-«y -”.4 ut”o o«H ?

Mgy b # of wells - 4

- (‘uv-\m\(j;v“ L\)@J\ , c..,u._....lJ'\\w -
CAANA LA o - P‘J‘




- el Meowtry s 001 P

- i el s A9 109 -9

B s <a ) Ao~z
sdoe o alfe TN /d T tALS - o dews Al
B . ‘4"‘) = "‘?"—‘—J’- &uga«[ﬁ'f--—
18-S b -5 (5-¢7< 3-?,5« r qooci Cednedl  WH .
| ‘%A-’ - o uu,phoge‘? St mﬁ
W borizedal  Jocdions . NE-SwW o

~she  sons  The -5 -6-29  (sedl

" Attacmneer 6 - ( 32) % ba DU
b Ao o welly
3 PXQ%D ‘P

2 DiA (o %uf_))
| 20 wadniled ¥ e DSUS

- unpms‘»p:ﬂ«"wa TNW dsE D, L Be ol
TR et D D L. DS + (2) ALDS Pw”-(

do "Jm‘-"L“ “ncciwu,«m

A_(‘[MH_H =T o, o 302;_‘1‘.‘ N P SV o
[c\\ﬁ-? -O(( &"?UL\.« c. _C;U\W——elic. ue‘}ﬁt,;c_j'\lo'—-_ ? J 55"““
Voo S Ten.  — ol Modiwehen Hheke QX()\G"L&J\' o




Tiestem ALY e - Reduren . SOA

H.Co *mevtean - O‘H’w‘t,}. Gy g

B AV AN - Peen N =~y VR dave - =l t-x:w_ Lﬂ‘- ek
" %&nnd»h@ "C\.G-\.Uov-u rsiiied e (o\ :;tt-w-'-a..n.o[ Aw\k‘gi 2~ ?'-Lj)

- bGWaes D sty - gRen 100 ma, fg3 OF Sup

wrn eyt aten L e - A\SES =4
- 5-4q P e e A H-’e.*-*?-;— Moo J
‘(’leﬂuﬁ N\NJ‘QJ - P"h"*“?'ﬁ"'f\"‘ ‘
e F Ao Po,\ -9 Qa % da~ 6"'2.-‘,(«_:9"“)
-Tum\'«s_ bao iwhike Wk Fhudy W“‘&WM\\J& A S
oo}~ °N’36 16’ ? volue—el o %U‘ 46 [
bet slamimckngd , Sum F Lsd o00rpi)
predueaa C.W y\q&mjw\.ﬁ‘
7.2 L34 g8r o (m&/‘\s)

- 5

et saral b o ( zeme)

-G\ Masotoy 40 oo Mpecl . 4K/ oot - dSceo T
. TS Ny AL e uwe.lq\x;«;

= pudicted Do ge D oM & Mesvery  fechn A
- . +_
%U( w1 Pese. u-' ek . th\"wJ > t:—“q

Mg b e 10 ae. (59 g <20 ad )

-1 W"—“Q |.\...Tl ' u'l) ( M(J J{, L2Ceup ¢ -(44'4 X ( F"; )
Cuwwwky WIS € e _ G Qacclﬂw:; A -(’L; [/1«57('

pw\\—\iv u( J(Lz Mut;m _




Cp Lﬂ‘c\“ \.Dt\\o (\q" p“!h«&a) A naauey T OO OO0 . 2

— \y,af 2 wetly
puioe of - owet o
BV b Commirried ool L7
- b ,u.wm/ Yoo~ Aoee —>/cell

( s.-35n /
Nfe P P r)3t 2 22, [un

TP s <
- 10 & SPAL IRl WL NoAg D deulole. PoJ
NLOVRAY +ao V\O/, 66 P ,LM:, 5.27 o0 ®
IwmFrC - PHOR Y 2w A
- \’\GD'Z“ Jg) al«,.aQL., ke e )‘\_:5&
= -t td (nasteece S cecdn Jas )
\"' G\\—«,\ Q‘_\T
Tp=< on/d)

\w-* ( S =
'\V\owﬁui 7 Lt
- (et P*(wf' J Q‘v-\ L_.. L

oXo. b (e —Tna "’*’I“wwo
~ LS aenedd &;F-C‘__ 5 Y}a"‘

. r‘;"»l(. \v-\' e “w!
L G! f g\f; AL b m.j

-ﬂfgul‘{l‘é LAY w“

S
[ RS
~ L
P IR \Jl\ *Ew* .T-J‘—“m-h‘*' -ko 'POS.. '\-‘\'w‘l- \_.L-u ¥ 1,0‘_4L'V[ L)d‘q
,\JAL\,lL . *_,t..qu»....- [T
T L:-\, R Lin et
Lonroctd welt (Yooo )

.' e & Yo € oA 0 - S -
;:]';_,,_ o __lA_tPl .&; 3 PM!L\ o
d e MNoLowo

By e Ry " - )
VL G el - Jeq SR sdb UTG. A 2
o © = - A M"\k— o-*!" L{- ‘u&“ :—- 41.1&-4&

> %\Qouu uo& “"] %-’1—

- Ipunshve g |
ol c&owl E:(.U\M — Chewsn  He Lo Acw] VaLuu._e_'F ~
AUV S CNS

40669

-




Las  ust

e Wk ORI welly

wertsite ¥ | Actcens Rean
\5¢-5 \ 1.2
\$D- S . - (&.cec” a-«»:fé"éf"s )
%A -% { o. !
$8-% ( 0.4
SQ‘O' { ﬁ Accrss Qeap I1MCLBED
- A
\Us—‘! [
O.-C
o ————————
T 6 ha, 2.3 ha.

v willsl 100 m X 100 Mﬁ =\ hoq

* auas peadt \SMwdl ¥ Qength




TILSTON FIELD

OIL Cum. Prod. AUG. 1993 Cum.
WATER Dec.31/92 Daily Y.T.D. Total
m? Jan Feb.  Mar. Apr.  May June July Aug Sep. Oct. Nov. Dec. _m3 _m? m?
MISSION CANYON t A POOL
02 44A
BRIAN DOUGLAS CAMPBELL
01 -06-06-29 6097.7 4.5 3.0 6.0 55 55 3.1 6.5 72 720 413 6139.0
27000.1 — — — — — — —_ e 270001
TUNDRA OIL AND GAS LTD.
13-30-05-29 31432 214 23.2 27.5 159 26.6 233 212 19.4 0.65 1945 333717
233308 2588 2404 2962 2774 2933 2417 2894 3098 220010 255378
14-30-05-29 23946 36 57 6.8 5.1 52 6.7 4.6 4.7 0.15 42.4 24370
114606 — _ —_ —_ —_ 0.1 - _ 0.1 11460.7
15-30-05-29 44096 20.5 174 20.6 19.4 20.0 17.5 174 14.3 048 147.1 4556.7
189032 207.1 1922 2369 221.8 2346 1933 247.0 263.7 1796.6 20699.8
02-31-05-29 52356 —_ —_ —_— —_ —_ —_ _ 0.8 0.80 0.8 52364
7539.0 — —_ —_— — —_ —_ — 7539.0
03-31-05-29 5930.2 22,0 20.0 29 216 214 20.2 20.1 4.0 080 1722 61024
218773 3225 3213 3818 3575 3659 323.0 3613 3835 28168 246941
04-31-D5-29 944.4 — — — — — - — — — 944.4
11190.6 -_— —_ —_ —_ —_ —_ — —_— —_ 111906
06-31-05-29 41811 28 20.0 229 21.6 215 20.1 25.6 34.1 1.14 1886 4369.7
34585.1 5378 5179 6154 5763 5897 S208 5967 6279 4582.5 391676
12 -32-05-29 77903 56 5.4 7.1 6.6 5.4 6.7 55 55 0.18 47.8 7838.1
Pray, 343483 — —_ —_ 0.1 — — — — 01 3413484
340200 91.7 100.2 94.5 102.8 348224
1632349 1271.8 1433.1 12789 15849 174 638.0
TOTALOIL 101.9 107.8 160.1 04.4 793.4
TOTALWATER 13262 1530.3 1483.5 14944 11 403.1
NCH-UNIT
SREYIOUS 61351.6 61351.6
P20DUCERS 438518.8 438 518.8
HCGIONCANYON1A 1014783 94.7 105.7 976 110.0 102313.0
.t 628753.8 12718 1433.1 12739 1584.9 640 156.9
TOTALOIL 106.4 113.8 105.6 100.9 834.7
1CTALWATER 13262 15303 1483.5 1494.4 11403.1
MISSION CANYON 1 C POOL
02 44C
TiINDRA OIL AND GAS LTD.
{1-08-06-29 60465 51.8 450 515 46.6 512 48.8 51.7 459 158 3925 64390
472005 625.5 5847 6921 6135 6344 6198 7354 6749 51803 523808
¥2-18-06-29 52521 328 286 30.5 296 312 264 21.0 257 0.83 2318 54839
88777 1814 1702 1879 1781 163.4 936 1074 1053 11873 100650

I-." alT-ONED PRODUCER - August 26, 1993
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MISSION CANYON 1 C POOL

02 44C TILSTON FIELD
oL Cum. Prod. AUG. 1993 Cum.
WATER Dec. 31/92 Daily Y.T.D. Total

m? Jan. Feb. Mar. Apr May Jme Tuly Awg Sep. Qo Nov. Dee. m? md md
TUNDRA OIL AND GAS LTD. (Cont.)
08 -08-06-29 63021 422 367 390 378 4l6 396 405 348 124 3122 66143
12788.4 3554 3333 3677 3488 3359 3213 3681 3262 27567  15545.1
05 -09-06-29 R7537 864 752 802 TI9 M3 06 122 684 221 57152 9319
102346 2216 2079 2294 2176 1286 2095 2400 2354 16900 119246
12 -09-06-29 21499 187 164 174 168 166 132 135 128 041 1254 22753
38424 521 489 539 512 460 351 402 395 366.9 42003
28 504.3 201.9 208.7 108.6 1876 301414
82943.6 1345.0 14092 1279.3 13813 94 124.8
TOTALOIL 231.9 2186 1849 204.9 1637.1
TOTALWATER 1436.0 1531.0 13083 1491.1 11181.2
NON-UNIT
PREVIOUS 2409.5 24005
PRODUCERS 12034.4 - 12 034.4
MISSION CANYON1C  30913.8 2010 208.7 1986 1876 323550.0
POOL: 94978.0 1345.0 14032 12793 13813 106 1592
TOTALOIL 2319 2186 1849 204.9 1637.1
TGTAL WATER 1436.0 1531.0 1308.3 1491.1 11 181.2
TILSTON FIELD
LSSIONCANYONEA 1014783 94.7 105.7 97.6 110.0 1023130
POOL; 5287538 12718 1433.1 12789 15849 640 1569
TOTALOIL 106.4 113.8 1056 1009 834.7
TCTALWATER 13262 15303 14835 14944 11 403.1
MISSIONCANYON1C  30913.8 201.9 208.7 198.6 187.6 325509
PODL: 94973.0 1345.0 1409.2 1279.3 13813 106159.2
TUTAL OIL 2319 2186 184.9 204.9 1637.1
TOTAL WATER 1436.0 15310 13083 1491.1 111812
TILSTON 132392.1 296.6 314.4 2062 2976 134 8639
FiiLD: 723731.8 2616.8 28423 2558.2 29662 746316.1
TOTALOIL 338.3 332.4 260.5 305.8 2471.8
TOTAL WATER 2762.2 30613 27918 20855 22 584.3
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ATTACHMENT NC.8
20 ACRE INFILL DRILLING LOCATIONS
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ollandgasitd.

August 16, 1993

Manitoba Energy and Mines
Petroleum Branch

555 - 330 Graham Avenue
Winnipeg, MB

R3C 4E3

Attention: Mr. C. Moster
Deputy Chairman

Dear Mr. Moster:

RE: North Tilston Mission Canyon 1C Pool
Reduced Drilling Spacing Unit Application

Please find attached Tundra’s reduced drilling spacing unit application that we are requesting
approval for in the referenced field. Tundra personnel met with representatives of the
Petroleum Branch on May 31, 1993 to review the scops of the program, and to identify any
additional requirements to facilitate processing of the reduced drilling spacing unit application.
The Petroleum Branch requested that Tundra inciude an aerial well siting photograph of the
reduced drilling spacing unit area, and an environmental impact assessment of the program
on the affected lands. Both items have been addressed and are included in the application.

Tundra would prefer to commence drilling operations by late September, 1993, and any
further assistance that Tundra can provide to expedite approval of the application will be made
available from our office.

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

Sincersly,

TUNDRA OIL AND GAS LTD.

I Gyl

Gaorge Czyzewski, P. Eng.
Senior Reservoir Engineer

GC/bp
cc Mr. J. Fox, P. Eng., Chief Petroleum Engineer

Mr. L. R. Dubreuil, Director
Mr. R. Puchniak

1111 - One Lombard Piace, Winnipeg, Manitoba R3B 0X4 Telephone: (204) 934-56850 Fax: {204) 934-5820
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May 27, 1993

Manitoba Energy and Minas
Petroleum Branch
555 - 330 Graham Avenue

Winnipeg, MB
R3C 4E3
Attention: Mr. J. Fox, P. Eng.
Chief Petroleum Engineer
Dear John:

RE: North Tilston Mission Canyon IC Pool
Draft Reduced Driliing Spacing Unit Application

Please find attached Tundra’s proposed reduced drilling spacing unit application that we are
seeking approval for in the referenced field. Tundra would appreciate feedback from the
Petroleum Branch pertaining to our draft reduced drilling spacing unit application, prior to
submigsion of the formal request for approval by the Crown. Tundra representativas would
like to meet with the Petroleum Branch personnel on May 31, 1993 at 10:45 a.m. (Petroleum
Branch Offices) to discuss our proposal with your staff. Pending your initial review and
feedback, Tundra will follow-up with the formal request for approval of the reduced drilling
spacing unit application in the North Tilston Mission Canyon MC-1 pool.

Shouid you have any questions before our meeting on May 31, 1993, please call me at 934-
5853.
Yours truly,

TUNDRA OIL AND GAS LTD.

George Czyzewski, P. Eng.
Senior Reservoir Engineer

GC/bp

Enclosure

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




ollandgasitd.
May 27, 1993

Manitoba Energy and Mines
Petroieum Branch

555 - 330 Graham Avenus
Winnipeg, MB

R3C 4E3

Attention: Mr. C. Moster, Assistant Deputy Minister
Dear Mr. Mostar:

RE: Request for Reduced Drilling Spacing Unit Approval
North Tilston Fieid - Mission Canyon 1C Pool

Tundra Oil and Gas Ltd., as Operator on behalf of the working interest owners of the
referenced pool, pursuant to Section 20(3} of the Manitoba Petroleum Drilling and Production
Regulations, hereby requests approval for reduced drilling spacing units of 20 acres (8.1
hectares) in the North Tilston Field - Mission Canyon 1C Pool. The current approved well
spacing is for 40 acres (16.19 hectares).

The foliowing sections outline the supporting documentation pertaining to Tundra’s application
for reduced drilling spacing units in the North Tilston Field.

GEOLOGY

The productive zone in the North Tilston Field is the Mission Canyon MC-1 member of the
lower Mississippian Mission Canyon compiex. The hydrocarbon trapping mechanism within
the field is primarily due to the presence of several closed paleotopographic highs developed
on the Mississippian erosional surface. A dense impermeable secondary dolomite acts as a
caprock within the field with the overlying Lower Amaranth Red Beds providing a secondary
caprock. Oil accumulation occurs in the underlying porous MC-1 member limestones.

The following geological data for the Mission Canyon MC-1 member is included with our
application for reduced drilling spacing units:

¢ Attachment No. 1: Net Pay Isopach, MC-1 Member

¢ Attachment No. 2: Structure Contour Map, Top Mississippian _
* Attachment No. 3: Structural Cross-section including formations above and below the
Mission Canyon MC-1 formation.

| v NISM

The predominant depletion mechanism in the Mission Canyon MC-1 zone is attributable to
strong acquifer drive. This is supported by a recent prassure build-up at well 5-9-6-29 W1M



which indicated original reservoir pressure of 8,900 kPa after being on production since
November, 1983. Appendix A contains an analysis of the pressure build-up test completed
at well 5-9-6-29 W1M during May, 1993. Well 5-9-6-29 W 1M also has the majority of fluid
withdrawals from the Mission Canyon MC-1 zone. The strong acquifer drive has contributed
to water coning and high water-cuts in the producing wells. A review of the available core
data suggests that water breakthrough may further be enhanced due to natural fractures in
the Mission Canyon MC-1 zone.

LAN

The lands that reduced drilling spacing unit approval is requested for are outlined in
Attachment No. 4. Attachment No. 5 outlines the 20 acre drilling spacing unit configuration
that Tundra envisions is applicable for the North Tilston Mission Canyon MC-1 lands. Infill
drilling on 20 acre spacing wifl also require pooling of section 8-6-29 W1M and section 9-6-29
W1M lands.

The volumetric reserve astimate of the original oil-in-place for the Mission Canyon MC-1 lands
outlined in Attachment No. 4 is 943.6 E3M3 (5.9 MM STB). Table No. 1 outlines the
volumetric original oil-in-place reserve estimates for each 40 acre drilling spacing unit.
Tundra’s reserve estimates for the North Tilston Mission Canyon MC-1 zone have been
appraised by Coles Gilbert in February, 1993 and found to be in general agreement with the
reserve auditors estimates. A material balance estimate of the original oil-in-place was not
attempted, since there was insufficient pressure data to support a reliable estimate.

PR TION HISTORY

Production commenced from the North Tilston Mission Canyon MC-1 zone in August, 1983
from well 12-9-6-29 W1M. There are currently 5 producing wells from the Mission Canyon
MC-1 zone. The total field oil production rate at year end 1992 was 7.8 m°/day at a water-
cut of 87%. Cumulative oil production from the North Tilston Mission Canyon MC-1 zone to
the and of 1992 was 30,913.8 m®. Attachment No. 6 illustrates the total North Tilston
production history. Appendix B outlines the production statistics for the total North Tilston
Field Mission Canyon MC-1 zone. Individual well production plots and production statistics
are outlined in Appendix C and Appendix D, respectively.

RECOVERY ESTIMATES

Current oil recovery t0 92.12.31 was 3.3% of the original oil-in-place. Tundra estimates that
with the existing wells on 40 acre spacing the ultimate recovery from the North Tilston
Mission Canyon MC-1 zone will be about 4.8% of the original oil-in-place or 45,000 m?®
{283,000 STB). The ultimate recovery for the North Tilston Mission Canyon MC-1 zone was
determined by decline analysis. Table No. 2 outlines the remaining reserves for each of the
producing wells. Table No. 3 outlines the recovery factor for each well on the existing 40
acre spacing. From Table No. 3 it is apparent that only welis 1-8-6-29 and 5-9-6-29 will



recover in excess of 5% of the original oil-in-place in the 40 acre drilling spacing unit.
Appendix E illustrates the oil vs cumulative production plot for the total North Tilston Mission
Canyon MC-1 zone that was used to estimate ultimate pool recovery. Appendix F outlines
the decline analysis profile for each of the individual wells that was used to determine the
ultimate recovery from a 40 acre drilling spacing unit.

DRAINAGE AREAS

The drainage areas of each individual well on 40 acre spacing were determined by an iterative
process. A saries of recovery factors ranging from 5 - 40% were selected to determine the
oil-in-place that was being drained by an individual well on 40 acre spacing. Appendix G
outlines this process for each producing weil in the pool. By analogy, a recovery factor was
then selected that wouid be representative of a pressure maintenance recovery scheme in
Western Canada. A recovery factor of 30% of the original oil-in-place was selected as the
maximum recovery achievable by an individual well on 40 acre spacing in the North Tilston
Mission Canyon MC-1 zone. Attachment No. 7 outlines the maximum drainage area of each
individual well on 40 acre spacing based on this methodology. As Attachment No. 7
illustrates, the majority of the existing wells in the pool will uitimately drain less that 10 acres
of the 40 acre drilling spacing unit. Only well 5-9-6-29 W1M is expected to exceed 10 acres
of drainage, however, the ultimate drainage of 5-9 is estimated to be less than 20 acres. The
drainage prediction for well 5-9 is considered to be optimistic, since frequent chemical
treatments are required to maintain productivity at the 5-9 location. These chemical
treatments will not be economic if productivity gains are not realized in the future.

INFILL DRILLING LOCATIONS

Attachment No. 8 outlines the proposed infill locations that would be drilled in the future with
approval of the reduced drilling spacing application. Although Tundra has currently identified
6 infill drilling locations in the North Tilston Mission Canyon MC-1 pool, we would only drill
one or two infill locations initially to test the commercial feasibility of this enhanced recovery
program. The six initial infill locations have been selected in the best parts of the reservoir
to test the feasibility of improving oil recovery through infili drilling.

INFEI N VES AND R RY

Incremental oil reserves with infill drilling have been estimated by determining ultimate
recovery expected on 40 acre spacing. On this basis, each of the six infiil locations potentially
may recover an incremental 8,000 - 9,000 m?® (50 - 57 M STB) on 20 acre spacing. Total
incremental oil reserves from the six infill locations are estimated at 50,000 m?® (315,000
STB). This estimate is speculative at this time, since the Mission Canyon MC-1 zone in the
North Tilston field has an extensive transition zone. This may result in significantly higher
current formation water saturations {SW = 40% used in initial reserve estimates) and lower
oil-in-place estimates. As a result, actual infill drilling will confirm the incremental oil recovery
potential. Table No. 4 outlines the incremental oil recovery estimate from each infill location
on 20 acre spacing, Drilling of the six infill locations may increase ultimate oil recovery from
the Mission Canyon MC-1 pool from 4.8% of the original oil-in-place to 10.0% of the original
oil-in-place.



INFILL WELLS PRODUCTION FORECAST

The incremental production rate for each infill well was determined by reviewing the initial
rates of the existing wells on 40 acre spacing. The average initial oil rate of the existing wells
during the first year of production was 5 m3/day. As a result, each infill well was assigned
an initial rate of 5 m3/day during the first year of production. The initial rate was exponentially
daeclined at 22% per year thereafter, based on the field historical decline rate. Table No. 5
outlines the incremental oil production forecast by drilling six infill welis.

POTENTIAL

Tundra has also evaluated the merits of applying horizontal well drilling technology in the
North Tilston Mission Canyon MC-1 pool to improve oil recovery. In our opinion, infill drilling
has several advantages which makes this approach more attractive than horizontal drilling for
the foliowing reasons:

1. There is lower risk in obtaining a commaercial well with infill drilling. This is attributable
to being better able to predict the down-hole location of the vertical well over a
horizontal section which may encounter the acquifer or run out of producible reservoir
pay.

2. Infill drilling technology is recognized in Western Canada as a proven method to
improve oit recovery where water coning from either bottom water or influx through
naturat fractures has precluded recovery. Horizontal drilling technology, however, has
not proven conclusive incremental recovsery in these types of scenarios.

3. Our estimates indicate there is higher incremental cil recovery with infill drilling than
with horizontal drilling. The six infill locations are projected to recover 315 M STB of
incremental oil whereas one horizontal well spanning two LSD’s is projected to recover
about 120 M STB of additional ¢il. Since the pool only covers less than 640 acres of
land, further horizontal drilling locations beyond the initial application are limited. In
Tundra’s opinion, even if we procesded with horizontal drilling at this time, further infill
drilling would be reguired to improve oil recovery.

4, There are also minimal fiscal incentives to drill a horizontal well in the North Tilston
Field, since the land position is primarily freshold. The only incentive applicable is the
minerat tax holiday on the first 10,000 m® of oil production. This incentive does not
provide better economics than drilling conventional infill wells due to the higher capital
investmant for drilling a horizontal well.

5. Infill drilling will also provide better reservoir data, since conventional logging suites
can be run in a vertical well. Open-hole logging in horizontal sections is expensive and
interpretation of raservoir conditions is more difficuit.

6. Finally, it is more feasible te control drawdowns in conventional infill wells than with
a horizontal well, since the capital investment is significantly higher in a horizontal
section requiring higher rates to generate attractive economics. This may lead to
premature watering out of the horizontal wall.



Tundra’s opinion is that infill drilling will be a reliable indicator whether horizontal drilling
technology will be commaercially successful in a Mission Canyon MC-1 pool, since both
techniques involive exploiting more reservoir area. As a result, infill drilling is considered by
Tundra to be less risky at this time.

INCENTIVE PROGRAM

Tundra views the application for reduced drilling spacing units on 20 acres as an experimental
depletion program at this time. Since infill drilling may offer significant incrementai oii
recovery potential in the North Tilston Mission Canyon MC-1 pool, Tundra’s position is that
this optimization program should qualify for a mineral tax holiday equivalent to a royalty
production holiday for horizontal drilling on Crown Lands. We perceive the infill drilling
program as similar in scape to horizontal drilling {incremental oil recovery with high risk), and
as a result, a similar Crown incentive program should be extended to at least the first two infill
locations. Infill drilling at this time is not a wide scale depletion program in Manitoba, and
until this optimization approach is proven as a means of improving oil recovery, we believe
an extension of a govarnment incentive program to infill drilling would increase activity.
Tundra envisions that other fields in our portfolio {South Tilston and Deloraine} would also
benefit from this type of reservoir depletion program. A Crown incentive program for infill
drilling in the Mission Canyon MC-1 pool will provide further motivation for operating
companies to continue exploration for the Mission Canyon MC-1 reservoir in Manitoba.

SUMMARY

Tundra’s assessment of the production performance of the North Tilston Mission Canyon MC-
1 pool indicates that the low recovery factor is attributable to localized water coning from a
strong water drive. As a result, infill drilling may offer an attractive approach to increase oil
recovery by an additional 5% of the original oil-in-place or 315 M STB. Tundra would like to
proceed with the infill program early in the third quarter of 1993, and any further assistance
that your office requires in expediting the approval of the reduced drilling spacing unit
application, we would be pleased to provide.

Should you have any questions or require further information, please contact either George
Czyzewski at 934-5853, or Mike Finn at 934-5294.

Respectfully Submitted,

TUNDRA OIL AND GAS LTD.

G. Czyzewski, P. Eng. C. M. Finn, P. Geol.
Senior Reservoir Engineer Chief Geologist
bp

cc R. G. Puchniak
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Attachment No.4

Lands Included In Reduced Drilling Spacing Unit Application

—___Landg

NW1/4|NE1/4-5-6-29 W1M

SE1/4

NE1/4

SW1/4

NW1/4

SwW1/4

8-6-29

8-6-29

9-6-29

9-6-29

8-6-29

WiM

W1lM

WiM

W1lM

WiM

Working Interest Owners Royalty Ownerg

Tundra in the process of

of acquiring acreage

Tundra
BPI

Tundra
BPI

Tundra
BPI

Tundra
BPI

90.00%
10.00%

90.00%
10.00%

95.00%
5.00%

95.00%
5.00%

Tundra in the process
of acquiring acreage

Les Grieves
(64601 Manitoba)

Les Grieves
(64601 Manitoba)

Allnutt Holdings

Allnutt Holdings
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AT TACHMENT NOC.6
NORTH TILSTON PRODUCTION HISTORY
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ATTACHMENT NO.7
] : DRAINAGE AREAS ON 40 ACRE SPACING




NEWSCOPE

Resources Limited

1988 11 09

Manitoba Energy & Mines i
555 = 330 Graham Avenue i

Winnipeg, Manitoba V.
R3C 4E3

Attention: Mr. L. R. Dubreuil

Dear Mr. Dubreuil,

Re: Tilston MCl C Pool
Reduced Spacing

Further to our application, dated September 12, 1988, to reduce spacing in the
subject pool, Newscope Resources Limited hereby requests the application be
suspended pending higher oil prices. The project is uneconomic at the current
price level, however, should oil prices increase and stabilize we would pursue
the proposed reduced spacing application.

Yours very truly

NEWSCOPE RESOURCES LII D

7%

8. Bruce M
Production er

SBEM/1sl

cc: Manitoha Energy & Mines File
Tilston - Government Applications

#1090, 700 - 9TH AVENUE SW., CALGARY, ALBERTA T2P 3V4 TELEPHONE: (403) 266-1101 TELECOPIER: (403) 234-7269




. Manitoba | %

Energy and Mines Petroleum £55 — 330 Graham Avenue
Winnipeg, Manitoba, CANADA
R3C 4E3

(204) 945-6577

October 31, 1988

Newscope Resources Limited
1090, 700 - 9th Avenue S.W.
CALGARY, Alberta T2P 3V4

Attention: S. Bruce McKay
Production Manager

Re: Tilston MC1l C Pool
Reduced Spacing

Upon receipt of the subject application (dated September 12, 1988) we
discussed (by telephone) several aspects of your reduced apacing proposal. It
was concluded that in lieu of a formal deficlency letter a meeting between
Newscope and the Petroleum Branch would facilitate processing of the
application. As of today's date we have not been contacted to set up the
proposed meeting.

I would again suggest we meet to discuss various aspects of the application.
Such a meeting would provide us with a better understanding of your plans and
would allow consideration of possible alternatives or modifications to your
proposal,

Please contact me at your earliest convenience to set up a meeting.

Yours sincerely

e A W
Opgpans_Feres
i B, PEss:

L.R., Dubreuil

Chief Petroleum Engineer
Petroleum Branch
LRD:dah

cc: H. Clare Moster




Manitoba

8‘3'/0? /5

Action / Route Slip
rom_ Tow MELRELOR

Telephone:
[ Take Action X Per Your Request [ circulate, itial [ For Approval and O Make Copies
_and Return Signature
] May we Discuss [C] For Your Information ~ [] Return With Comments [ Draft Reply for [ Piease File
or Revisions _ ] ignature
Comments: ~= ' '4 i a2, 28 _/1 L7250 Lk e IJz ond l/‘ Yy,

uphs ’””M’ ’/’ﬂlﬁ

z,bl

/.

g/ ,WMM 7

W - L eyt e VY
I’Wﬂ:ﬂm" by, WMWI :

p ¢m;'/mm /

MG-1298 PS-f-182




. & '?sr;{— . e i
\% /! T
S/ A6\ A
% s Ll
- »
' R
>
- - &




Manitoba

Dete: September 14, 1988

To: Clare Moster

Petroleum

Leglsiative Building
Winnipeg, Maniiobs

R3C ovs

[] Take Action [ Per Your Request

] May We Discuss [ For Your information

Commaents:

O make

] Circulate, initial [ for Approval ane
and Return Signature

[ Return With Comments XB{K Dratt Reply for
or Revisions Signature

Chairman

Copies

O Piease File

Thanks

Rose

MG- 1798 PS-1-182




September 12, 1988

The 0i1 and Natural Gas Conservation Board
Room 309, Legislative Building

Winnipeg, Manitoba

R3C 0OV8

ATTENTION: Mr, C. S. Kang, Chairman
Dear Mr. Kang

RE: Request for Reduced Drilling Spacing Unit Approval
_Ti{lston Fleld - Mission Canyon 1C Pool

As requested in your letter of July 20, 1988 the following information is hereby
submitted in support of the subject application.

i. A map showing the locations of the proposed wells on reduced spacing is
attached (Figure #1). Although six locations are indicated, Newscope
proposes to drill and evaluate one before drilling any others.

From our engineering reports, the average recoverable oil is approximately
60,000 BBLS/well, This translates into a drainage area of less than 10
acres using volumetrics and average reservoir parameters.- This drainage
area is illustrated on Figure #1.

As indicated in our initial application of July 11, 1988, Newscope proposes
150 m inter-well spacing units for the Tilston MC-1 pool. The 150 m inter-
well buffer is shown in Figure #1. As this area is substantially larger
than the calculated well drainage area, Newscope feels infill drilling is
required in order to maximize pool recovery. It is our contention that
the proposed 150 m inter-well spacing would allow for infill drilling while
not affecting the drainage radius of existing wells.

2, Structural and 1sopach maps of the subject pool are attached (Attachment
#1 & #2).

3. A 1ist of all royalty and working interst owners (by location) for all
lands within one kilometer of the application area and in the application
area itself is shown in Attachments #3 and #4. Newscope Resources Limited
is making this application on behalf of itself, Contact Ventures and 60494
Manitoba Ltd.

4, A production forecast for the application area with and without the planned
reduced spacing is shown in Attachment #5.

NEWSCOPE RESOURCES LIMITED
SUITE 1600, 700-3TH AVENUE SW.
CALGARY. ALBERTATIPIVA  PHONE: (403) 266-1101




5.

6.

As stated in point 1. above, the calculated well drainage area is smaller
than the proposed 150 m inter well spacing area. Therefore, we submit that
the correlative rights of the royalty and working interest owners will not
be affected. To further protect correlative rights, Newscope proposes a
100 m buffer zone be established on the east and south sides of section
8 and on the west and south sides of section 9 - which is the current
regulated 40 acre spacing unit buffer amount of 100 m from the edge of the
spacing unit. (Refer to Figure #1).

The existing wells, in the area of application, have working interests as
follows:

Sec 8-6-29 Sec 9-6-29
Newscope 68.34 95
Contact 21.66 -
60494 10.00 5

All working interest owners have been contacted and are agreeable to
the proposed spacing units. To date, the royalty interest owners have
not been contacted.

No formal communication has been carried out with the surface landowners.
Newscope will discuss the impact of the proposed wells with the landowners
in the near future. From our past experience in the area, we do not
anticipate any problems. The topography of the area is rolling cultivated
farm land. : -

Should further information be required, please contact the undersigned.

Yo

W
Bruce Mc

Production Manager

SEM/lak
Enclosures

cc:

Tilston - Gov't Application File
Virden

D. W. Shepherd

C. Moster - Energy & Mines
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AREA OF APPLICATION

SE 1/4 8-6-29
(except A7-8-6-29)

NE 1/4 8-6-29

SW 1/4 9-6-29

W 1/4 9-6-29

WORKING INTEREST

Newscope Resources
Contact Ventures
60494 Manitoba

Newscope Resources
Contact Ventures
60494 Manitoba

Newscope Resources
60494 Manitoba

Newscope Resources
60494 Manitoba

68.34
21.66
10.00

60.00
30.00
10.00

95.00
5.00

95,00
5.00

ATTACHMENT #3

ROYALTY AND WORKING INTEREST OWNERS

ROYALTY

Les Grieves
(64601 Manitoba)

Les Grieves
{64601 Manitoba)

Allnutt Holdings

Allnutt Holdings




SURROUNDING AREA

NE 1/4 4-6-29

NW 1/4 4-6-29

NE 1/4 5-6-29

N 1/4 5-6-29

SW 1/4 8-6-29

NW 1/4 8-6-29

E 1/2 9-6-29

SE 1/4 16-6-29
SW 14 16-6-29

S 1/2 17-6-29

WORKING INTEREST

Newscope Resources
60494 Manitoba
Pioneer/Brosco

Antler River Resources

Newscope Resources
Contact Ventures

60494 Manitoba

Newscope Resources 60,00
Contact Ventures 30.00
60494 Manitoba 10.00

Dome

Pioneer/Brosco

Newscope Resources

Newscope Resources

ATTACHMENT #4

ROYALTY AND WORKING INTEREST OWNERS

ROYALTY

Frank Lee
Anderson/Bartle
Anderson/Adams

Crown

Canada Trust
Anderson/Bartle
Anderson/Adams

Canada Northwest Energy
Dart Petroleum

Dome

Dome

Don Harley Insurance
Kathleen Isabell Shoemaker
Canada Trust

T. Gould & R. Grierson

Crown
Crown

Mary Margaret Campell
Donald Hubert Harley
Ernestine Prefontaine
Jules Prefontaine
Lucille Turenne
Pauline Ross

Corinne Harley
Bernard Prefontaine




WITHOUT REDUCED SPACING

(EXISTING WELLS)

Decline rate = 15%/year
Economic limit = 3 BOPD
011 price as per Coles Nikiforuk Pennel Engineering Evaluation

YEAR BED
1987 65.0
1988 55.0
1989 46.9
1990 39.8
1991 33.5
1992 28.2
1993 23.6
1994 17.3
1995 11.9
1996 9.6
1997 3.0
1998 -
1999 -
2000 -
2001 -
2002 -
2003 -
ASSUMPTIONS:

1.

2-

3'

4.

Three infill wells drilled.

PRODUCTION FORECAST
TILSTON MC-1C POOL

ATTACHMENT #5

WITH REDUCED SPACING

(EXISTING + 3 NEW INFILL)

CUM (MSTR) BPD

105.3 65.0
125.4 55.0
142.5 136.9
157.0 116.3
169.2 98.5
179.5 83.5
188.1 70.6
194.4 57.3
198.7 45.9
202,2 38.6
203,3 27.5
- 20.8
- 17.6
- 15.0
- 12,8
- 10.9
- 9.2

CUM (STB)

105.3
125.4
175.3
217.7
253.6
284,1
309.8
330.7
347.4
361.5
371.5
379.1
385.5
391.0
395.6
399.5
403,0

On production January 1989
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Room 309

Legislative Building

Winnipeg, Manitoba, CANADA
R3C ovs

(204) 945-3130

JUL 210 1308

Newscope Resources Limited
1600, 700 - 9th Avenue S$.W.
CALGARY, Alberta T2P 3V4

Attention: S,B., McKay

Re:

Production Manager

Request for Reduced Drilling Spacing Unit Approval
— Miss

Dear Sir:

Recelipt of your letter of application dated July 11, 1988 is acknowledged.

To enable us to better understand and evaluate your application we shall
require the following additional information pursuant to Section 115 of the
Petroleum Drilling and Production Regulation:

1.

A map or plan showing the proposed reduced spacing units and the (surface
and pool completion) 1locations of all proposed wells in the application
area,

A structural and isopach map of the total Pool.

A 1list of all royalty and working interest owners (by location) for all
lands within one kilometre of the application area and in the application
area itself. Please advise as to the working interest owners on whose
behalf this application is being made.

A production forecast, including assuvmptions used, for the application area
with and without the planned reduced spacing.

The effect on the correlative righte of royalty and working interest owners
in the application area and within one half kilometre of the application
area. This should include what measures if any {(i.e. - unitization) that
have been considered or are planned to protect correlative rights and what
communication has cccurred to date with the ownersa.




R

-2 -

6. What communication has been carried cut with surface landowners and
occupants, if applicable, regarding the proposed location and impact of
surface facilities (i.e. wellsites, lease roads, flowlines and power
lines). A discussion of the topography of the area and current land use,

On receipt of this information,

processing of your application will be
continued.

Yours sincerely
URIGINAL SIGNED BY
CHARLES S. KANG

Charles S. Kang
Chairman

ce: H.C. Moster

be: ¥Wm. McDonald
Bruce Ball

HCM:dah




July 14, 1988
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d NEWSCOPE
1988 07 11

The 01l and Natural Gas Conservation Board
Room 309, Legislative Building

Winnipeg, Manitoba

R3C OV8

Attention: Mr. C. S. Kang, Chairman

Dear Mr. Kang,

Re: Request for Reduced Drilling Spacing Unit Approval
Tilston Field — Migsion Canyon 1C Pool

Pursuant to Section 20(3) of the Petroleum Drilling and Production Regulatioms,
Rewscope Resources Limited, as operator and on behalf of the working interest
owners of the subject pool, hereby requests approval for reduced drilling spacing
units in the Tilston Field - Mission Canyon 1C Pool. The current approved well
spacing 1s 40 acres.

The area of application is shown in Figure 1. As the royalty interest owners
in Section 08-06~29 and Section 09-06-29 are different, Newscope proposes a 100m
buffer zone as shown with 150m inter—well spacing. Therefore, the infill wells
will not have any effect on the correlative rights of the royalty and working
interest owners. Production from the Tilston Field is obtained from the Mission
Canyon 1 (MC-1) Member of the lower Mississippian Mission Canyon formation.
Entrapment within the field is primarily due to the presence of several closed
paleotopographic highs developed on the Mississippian erosional surface. A dense
impermeable secondary dolomite acts as a caprock within the fileld with the
overlying lower Amaranth Red Beds providing a secondary caprock. 0il
accunulation occurs in the underlying porous MC-1 member limestones.

The main depletion wechanism in the Mission Canyon zone is the strong aquifer
drive. As a result, water coning and high producing water oll ratios are
prevalent. Natural fractures within the reservoir further enhance the problem
of early water breakthrough thus reducing ultimate pool recovery. A list of
the wells in the MC-1C pool along with their curreat producing rates and
watercuts are shown in Table 1.

The original oll-in-place (OOIP) values for the Tilston MC-1 wells are shown in
Table 2 and were obtained from the Coles Nikiforuk Pennell engineering evaluation
of Newscope properties effective January 1, 1988. The OOIP value for the proved
producing plus probable MC-1C properties is 2878 MSTB and based on 40 acre
spacing the estimated recoverable oil is 269.2 MSTB or only 9.4% of the OQIP.
Cummulative production to 88/01/01 is 105.3 MSTD or 39% of the initial
recoverable oil,

NEWSCOPE RESOURCES LIMITED /2
SUITE 1600. 700-8TH AVENUE S.W.
CALGARY. ALBERTA T2P 3V4 PHONE: (403) 266-1101

d 7 39



Since the active water drive of the Tilston MC-IC acquifer causes localized
coning effects thereby reducing recoverable oil to 9,.4% of the OCIP, Newscope
submits that in order to maximize pool recovery, it is necessary to drill
additional infill wells in the Tilston MC-1C pool. With reduced spacing, it 1is
Newscope's contention that pool recovery can be increased to approximately 16%
of OOIP. As it is Newscope's desire to coordinate the drilling of the wells
with an exploration program in the area and to have them tied im before fall,
anything that can be done to expedite approval of this application would be
appreciated.

Any questions regarding this application should be directed to Bruce McKay at
266-1101.

Yours very truly

SBM/1sl
Encl.

cc: H. C. Moster
Director, Petroleum Branch




LOCATION
14-5-6-29 WPM
1-8-6-29 WPM
2-8-6-29 WPM
8-8-6-29 WPM
4-9-6-29 WPM
5-9-6-29 WPM
12-9-6-29 WPM

14-9-6-29 WPM

TILSTON: MC-1 POOL
AVERAGE PRODUCTION

STATUS
Producing
Producing
Producing
Producing
Shut-In
Producing
Producing

Shut~In

BOPD

15

13

17

BWFD

160

20

33

45

23

12

45

TABLE 1

WATER-CUT (%)

75

91

71

72

96

43

71

96
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WELL NANE !

{0) 14-03-004-29 WiN(0):
{009-04-006-29 WIN{0}!
{00 01-09-004-29 ¥INCO)!
{002-08-006-29 WiN(0}:
{0)08-00-004-29 WIN(D}!
{0104-09-006-29 WIN(0}}
{0)05-09-004~-2% #IM{0)!
(0111-09-006-29 WIN(O}:
{0)12-09-006-2% WiN{0)!
(0} 14-09-006-29 WiN(O}!
{0)05-15-004-2% #IN(D)!

STORE

HORTH!
WELL LIST

ON PROBCTN:
DATE |
1984-07-24!
1984-09-251
1984-02-251
1984-02-271
1983-12-311
1984-03-041
1983-1§-104
1584-03-201
1983-08-10
1984-07-18!
1984-07-121

FIRST i
HONTH ¢
1984-071
1984-0%!
§984-02:
1984-021
1983-121
1984-03:
1983-111
1984-03!
1983-08!
198407,
1984-071

111

LAGY I
NONTH
1988-071
1585-081
1988-071
1988-071
1988-07:
1586-07:
1988-071
1986-101
1988-07}
1988-04;
1988-06}

XanPB
88~09-14
(9:09: 38

Cim.DILT CUM.RAT

B (]
981.61 98B.1

2.0 223.2
4238.20 1b463.4
jBi8.61 3488.0
4556.61 3987.8
746,51 3048.2
4601.31 3498.3
100,17 532.8
1512.97 2250.4
285,77 3h28.3
310,57 1449.1
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1988 07 11

Room 309, Legislative Building
Winnipeg, Manitoba
R3C 0OV8

The 041 and Natural Gas Conservation Board <E§§\m & ¢
¥

Attention: Mr. C. S. Kang, Chairman

Dear Mr. Kang,

Re: Request for Reduced Drilling Spacing Unit Approval
Tilston Field ~ Mission Canyon 1C Pool

Pursuant to Section 20(3) of the Petroleum Drilling and Production Regulationms,
Newscope Resources Limited, as operator and on behalf of the working interest
owners of the subject pool, hereby requests approval for reduced drilling spacing
units in the Tilston Field — Mission Canyon 1C Pool. The current approved well
spacing is 40 acres.

The area of application is shown in Figure 1. As the royalty interest owners
in Section 08-06-29 and Section 09-06-29 are different, Newscope proposes a 100m
buffer zone as shown with 150m inter-well spacing. Therefore, the infill wells
will not have any effect on the correlative rights of the royalty and working
interest owners. Production from the Tilston Field is obtained from the Mission
Canyon 1 (MC-1) Member of the lower Mississippian Mission Canyon formation.
Entrapment within the field is primarily due to the presence of several closed
paleotopographic highs developed on the Mississippian erosional surface. A dense
impermeable secondary dolomite acts as a caprock within the field with the
overlying lower Amaranth Red Beds providing a secondary caprock. 011
accumulation occurs in the underlying porous MC-1 member limestones.

The main depletion mechanism in the Mission Canyon zone is the strong aquifer
drive. As a result, water coning and high producing water oil ratios are
prevalent. Natural fractures within the reservoir further emhance the problem
of early water breakthrough thus reducing ultimate pool recovery. A list of
the wells in the MC-1C pool along with their curremt producing rates and
watercuts are shown in Table 1.

The original oil-in-place (0OIP) values for the Tilston MC-1 wells are shown in
Table 2 and were obtained from the Coles Nikiforuk Pennell engineering evaluation
of Newscope properties effective January 1, 1988. The OOIP value for the proved
producing plus probable MC-1C properties is 2878 MSTB and based on 40 acre
spacing the estimated recoverable oil is 269.2 MSTB or only 9.4% of the OOIF.
Cummulative production to 88/01/01 is 105.3 MSTD or 39X of the initial
recoverable oil.

NEWSCOPE RESOURCES LIMITED )2
SUITE 1600. 700-9TH AVENUE S.W.
CALGARY. ALBERTA T2P 3V4 PHONE: {403) 268-1101




Since the active water drive of the Tilston MC-1IC acquifer causes localized
coning effects thereby reducing recoverable oil to 9.4% of the O0OIP, Newscope
submits that in order to maximize pool recovery, it 1s necessary to drill
additional infill wells in the Tilston MC-1C pool. With reduced spacing, it is
Newscope's contention that pool recovery can be increased to approximately 16%
of O0IP. As it is Newscope's desire to coordinate the drilling of the wells
with an exploration program in the area and to have them tied in before fall,
anything that can be done to expedite approval of this application would be
appreciated. )

Any questions regarding this application should be directed to Bruce McKay at
266-1101.

Yours very truly

NEWSCOPE, RESQURCES L

SBM/1s1
Encl.

cc: H., C. Moster
Director, Petroleum Branch




LOCATION
14-5-6—29 WPM
1-8-6-29 WPM
2-8-6-29 WPM
8-8-6-29 WPM
4-9-6-29 WPM
5-9-6-29 WPM
12-9-6-29 WPM

14-9-6-29 WPM

STATUS
Producing
Producing
Producing
Producing
Shut-In

Producing
Producing

Shutr-In

TILSTON: MC-1 POOL
AVERAGE PRODUCTION

BOPD

15

13

17

BWPD

160

20

33

45

23

12

45

TABLE 1

WATER-CUT (%)

75

91

71

72

96

43

71

96
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