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The Olt and Natural Gas Room 309
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(204} 945-3130

May 15, 1991

Mr. C. G. Folden, P. Eng.
Manager, Reservoir Engineering
Chevron Canada Resources

500 -~ 5th Avenue S5.W.

Calgary, Alberta

T2P QL7

Dear Mr. Folden:

Re: Virden Roselea Unit No. 1
Reduced Spacing Project Approval

The Board has considered your application for reduced 8 ha spacing and
conversion of two wells to water injection in a portion of Virden Roselea
Unit No. 1. Attached are copies of Board Order No, SU 8 and Board Order
No. PM 65 approving the application.

Board Order No. SU 8 esrablishes 8 ha drilling spacing units for the
project area, The location of the infill wells in the project area shall
conform to the conditions of this order and the requirements of Section
17 of the Petroleum Drilling and Production Regulation.

The Petroleum Branch is concerned with the 7D-30 and 8B-30 locations on
the side slope of the Assiniboine River Valley. In order to minimize

s0il erosion, the following measures listed in Chevron's application will
be required:

(1) minimize disturbance of natural vegetation,

{2) construct a contoured berm around the wellsite to divert run-off
water, and

(3) revegetate the wellsite including the berm.

In addition, Manitoba Environment has requested that a survey for rare or
endangered plant species be conducted by a professional botanist at the
proposed 7D-30 and 8B-30 locations before the wells are licenced. If
rare or endangered plants are present at the proposed wellsites the wells
will have to be relocated. If you regquire any additional information
regarding the survey, please contact Floyd Phillips, Chief, Terrestrial
Quality Management, Manitoba Environment at (204) 945-7003.
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Board Order Noc. PM 65 covers pressure maintenance operations in Virden
Roselea Unit No.'s 1, 2 and 3 and supercedes Board Order No. PM 55, The
order includes a provision for annual pressure surveys in the project
area.

Plans for the following activities, as outlined by Chevron in the
application, are acceptable:

{1) spill mitigatioen,

{2) housekeeping,

(3) facility inspection, and

(4) well and reservolr data acquisition.

The Board requests Chevron submit a detailed drilling program for the
infill wells and a copy of its contingency plan in the event of a well
kick, blowout or other loss of well control situation. Chevron is also
directed to conduct a leak-off test after drilling out the surface casing
on the first of the seven infill wells drilled.

The Board recognizes that there is a great deal of uncertainty regarding
incremental reserve estimates for reduced spacing projects. The
difficulty is compounded when an attempt is made to further assign those
reserves to individual producing zones. In order to improve incremental
reserves estimates for future projects the Board requests Chevron comment
on the technical and economic feasibility of collecting zonal reservoir
and waterflood performance data by, for example, selective swabbing,
zonal pressure measurement or injection profile logging. 1In addition,
the Board requests Chevron submit, within two years of completion of the
reduced spacing project, a detailed evaluation of the project. The
report should be similar in scope and content to the North Virden
Scallion Unit No. 1 reduced spacing project analysis included in the
application for this project. The report should algo discuss the
feasibility of deepening existing wells in the project area.

Please provide the Petroleum Branch with a proposed schedule of drilling,
conversion and facility construction activities.

Chevron, in its response to the Board's deficiency letter (February 15,
1991), indicated it thought many of the questions asked by the Board were
unwarranted. The Board requests companies provide additional information
in support of an application for two reasons. Firstly, for clarification
of the public record. Often a company's application and the Board's
decision are the only information on the public record, Therefore, it is
important where material in the application appears unclear that further
clarification is provided by the company.

Secondly, it is incumbent on the Board to ensure it has the information
necessary to properly evaluate the application and make the appropriate
decision., By requesting this information by letter, the Board's goal is
to avoid the time consuming and costly hearing process,
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The Board has reviewed its deficiency letter and believes the gquestions
asked of Chevron were appropriate. The Board hopes Chevron is satisfied
with this explanation and that the spirit of cooperation established
between Chevron and the Board continues to the mutual benefit.of both
parties.

If you have any questions please contact L.R. Dubreuil, Director of
Petroleum or John N, Fox, Chief Petroleum Engineer at (204) 945-6573 or
945-6574, respectively.

Yours respectfully,

H. Clare Moster ;;>

Deputy Chairman

cc: S, Scrafield, Rural Development
D. Partridge, Manitoba Agriculture
F. Phillips, Manitoba Environment
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Order No. PM 65

An Order Pertaining to Pressure Maintenance by Water Flooding
Virden Lodgepole B Pool

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

M160 of the Continuing Consolidation of the Statutes of Manitoba, provides as
follows:

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

{d) requiring the repressuring, recycling, or pressure
maintenance, of any pool or portion thereof where it is economical
so0 to do, and for that purpose where necessary requiring the
introduction or injection into any pool or portion thereof of gas,
air, water or other substance;"

AND WHEREAS, Chevron GCanada Resources Iis the unit operator of Virden Roselea

Unit FNo. 1, Virden Roselea Unit No. 2 and Virden Roselea Unit No. 3 ("the unit
areas"),

AND WHEREAS, the Board received an application dated January 18, 1991 from
Chevron Canada Resources for approval to convert two additional wells in
Virden Roselea Unit No. 1 to water injection.

AND WHEREAS, upon publication of notice of the application the Board received
no objections to or interventions in the application.

AND WHEREAS, upon due consideration of the said application, the Board has
found 1t is reasonazble and desirable to convert the sald wells to water
injection in the Virden Lodgepole B Pool ("the pool").
NOW THEREFORE, the Board orders that:

1. Board Order No. PM 55 is hereby rescinded.

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




3. The pressure maintenance operation shall be in accordance with, and
subject to, the following rules:

S8 I CE ES
1¢1) Water shall be injected into the pool through the wells:

Chevron South Virden CPR WIW 10-7-10-25 (WPM)
Chevron South Virden CPR WIW 12-7-10-25 (WPM)
Chevron South Virden CPR WIW 14-7-10-25 (WPM)
Chevron Virden Prov. WIW A2-18-10-25 (WPM)

Sun I. Welch Virden WIW 4-18-10-25 (WPM)
Chevron Virden WIW 9-20-10-25 (WPM)

Sun M. Welch Virden WIW 13-20-10-25 (WPM)
Chevron Virden WIW 15-20-10-25 (WPM)

Chevron Virden WIW 11-21-10-25 (WPM)

Chevron Virden WIW 13-21-10-25 (WPM)

Chevron East Virden Prov. WIW 5-28-10-25 (WPM)
Chevron East Virden Prov, WIW 5-29-10-25 (WPM)
Chevron Virden Prov. WIW 7-29-10-25 (WPM)
Placer Virden WIW 5-30-10-25 (WPM)

Placer Virden WIW 7-30-10-25 (WPM)

Virden Roselea Unit No. 1 WIW 9-30-10-25 (WPM)
Virden Roselea Unit FKo. 1 WIW 15-30-10-25 (WPM)
Continental Virden WIW 12-31-10-25 (WPM)
Chevron South Virden CPR WIW 6-1-10-26 (WPM)
Chevron South Virden CPR WIW 14-1-10-26 (WPM)
Chevron South Virden Prov. WIW 8-2-10-26 (WPM)
Chevron South Virden WIW 14-2-10-26 (WPM)
Mineraloid Virden WIW 16-2-10-26 (WPM)

Chevron South Virden WIW 16-3-10-26 (WPM)

Gulf Duncan Virden WIW 6-10-10-26 (WPM)

Chevron South Virden Prov. WIW 8-10-10-26 (WPM)
Chevron South Virden Prov. WIW 6-11-10-26 (WPM)
Chevron South Virden Prov. WIW 8-11-10-26 (WPM)
Chevron South Virden Prov. WIW 12-11-10-26 (WPM)
Chevron South Virden Prov. WIW 14-11-10-26 (WEM)
Chevron South Virden Prov. WIW 16-11-10-26 (WPM)
Chevron South Virden WIW 6-12-10-26 (WPM)
Chevron South Virden WIW 14-12-10-26 (WPM)
Placer Virden WIW 6-13-10-26 (WPM)

Gulf Union Welch Virden WIW 9-13-10-26 (WPM)
Mineraloid Virden WIW 14-13-10-26 (WPM)

Rundle Williams Virden WIW 4-14-10-26 (WPM)
Rundle Williams Virden WIW 11-14-10-26 (WPM)
Murphy Virden WIW 1-23-10-26 (WPM)

Esso Virden WIW 3-23-10-26 (WPM)

Teck Hepburn Virden WIW 15-23-10-26 (WPM)
Chevron Virden WIW 13-24-10-26 (WPM)

Chevron Virden WIW 15-24-10-26 (WPM)
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Chevron Virden WIW 5-25-10-26 (WPM)
Chevron Virden CPR WIW 7-25-10-26 (WFM)
Chevron Virden WIW 11-25-10-26 (WPM)
Chevron Virden WIW 13-25-10-26 (WPM)
Chevron Virden CPR WIW 15-25-10-26 (WPM)
Chevron Virden WIW 3-26-10-26 (WPM)
Chevron Virden Prov. WIW 10-36-10-26 (WFM)
Chevron Virden WIW 4-5-11-25 (WPM)
Chevron Virden WIW 10-5-11-25 (WFM)
Chevron Virden Prov. WIW 12-5-11-25 (WFM)
Chevron Virden Prov. WIW 14-5-11-25 (WPM)
Chevron Virden Prov. WIW 2-6-11-25 (WFM)
Chevron Virden Prov. WIW 8-6-11-25 (WPM)
Chevron Virden Prov. WIW 10-6-11-25 (WFM)
Chevron Virden Prov. WIW 12-6-11-25 (WPM)
Chevron Virden Prov. WIW 14-6-11-25 (WPM)
Chevron Virden Prov. WIW 16-6-11-25 (WPM)
Murphy Virden WIW 2-7-11-25 (WPM)

Murphy Virden WIW 4-7-11-25 (WPM)
Chevron Virden WIW 4-8-11-25 (WPM)

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

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

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

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

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

(1) At least once every three years commencing in 1981, unless otherwise
directed by the Board, the unit operator shall conduct a survey to determine
the static reservoir pressure in the unit areas.

3(2) Notwithstanding the provisions of subsection (1), the unit operator
shall, at yearly intervals until such time as the Board approves otherwise,
conduct a survey to determine the static reservoir pressure in Section 30,
Township 10, Range 25 (WPM).

3(3) The unit operator shall submit to the Petroleum Branch, the details of
the surveys described in subsections (1) and (2), including a list of the
wells to be surveyed, the measurement technique to be used, and the intended
shut—in periods for each well, and approval shall be obtained from the
Director of Petroleum before the program is carried out. '
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3(4) The unit operator shall submit to the Petroleum Branch, within 30 days
of the completion date of the surveys described in subsections (1) and (2), a
report which shall include:

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

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

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

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

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

5 The maximum wellhead pressure at which water is injected into the
wells referred to in subsection 1(1) shall not exceed 8 000 kPa or such other
maximum pressure as the Board may prescribe and the Board may, from time to
time, prescribe a maximum or minimum rate at which water shall be injected
into any well in the unit areas.

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

6(2) The unit operator shall, not later than the last day of each month,
file with the Petroleum Branch a summary report of production and injection
operations during the preceding month, which report shall include:

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

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

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

7. The unit operator, shall, within 60 days of the end of each calendar
year, file with the Petroleum Branch a report of the pressure maintenance
program, setting out graphically such interpretive information necessary to
evaluate the efficacy of the waterflood, including a discussion of the
performance of the reduced spacing project area outlined 1n Board Order No.
SuU 8.




Wm. McDonald _: H. Clare Hoater_

Member Deputy Chairman
OIL AND NATURAL GAS CONSERVATION APPROVED:
B ORDER RO. PM 65 APPROVED TEHIS

DAY OF A A.D, 1991

AT THE CITY OF WINNIPEG.

arold Neufeld 1
and

Minister of Energ Mines
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Order Bo, SU §

An Order Pertaining to Drilling Spacing Units
Virden Lodgepole B Pool

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

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

(b) respecting the designation of the area that shall be allocated
to a well in connection with fixing allowable production;"

AND WHEREAS, subsection (1)(f) of section 63 of "The Mines Act" being Chapter
M160 of the Continuing Consolidation of the Statutes of Manitoba, provides as
follows:

"63(1) For the purpose of carrying out the provisions of this Part and
Part III accerding to their intent, the Lieutenant Governor in
Council may make such regulations and orders as are ancillary
theretc, and are not inconsistent therewith;: and every such
regulation or order made wunder, and in accordance with the
authority granted by, this section has the force of 1law; and,
without restricting the generality of the foregoing, the
Lieutenant Governor in Council may make regulations and orders,
not inconsistent with any other provision of this Part of Part III,

(f) prescribing spacing units and the size and shape of spacing
units;"

AND WHEREAS, subsection (1) of Section 20 of Manitoba Regulation 430/87R under
The Mines Act ("the Petroleum Drilling and Production Regulation") provides as
follows:
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"20(1) Notwithstanding section 19, the board may, after a public hearing
or after publication of notice, prescribe by order special
drilling spacing units which may differ from normal drilling
spacing units in size, shape or target area.”

AND WHEREAS, subsection (3) of Section 21 of the Petroleum Drilling and
Production Regulation provides as follows:

"21(3) Where & special drilling spacing unit is prescribed under section
20, the board may prescribe the target area within which a well
shall be completed in order to qualify for a maximum permissible
production rate based on the area of the special drilling spacing
unit.”

AND WHEREAS, the Board received an application dated January 18, 1991 from
Chevron Canada Resources as unit operator of Virden Roselea Unit No. 1 ("the
unit area") for approval to reduce the size of drilling spacing units in a
portion of the unit area outlined in Schedule A ("the project area").

AND WHEREAS, upon publication of notice of the application, the Board received
no objections to or interventions in the application.

AND WHEREAS, the Board considers that establishment of smaller drilling
spacing units within the project area will result in an increase in recovery
of crude oil from the project area,

NOW THEREFORE, the Board orders that:

1. Subject to clause 2 and 4 herein, the spacing unit for each well
drilled, or to be drilled, for the purpose of obtaining oil from or
injecting salt water into the Mississippian Lodgepole Formation
within the project area is a square, 8 hectares in area, with corners
located at the midpoints of the boundaries of each legal subdivision,
as illustrated in Schedule A.

2. Where a spacing unit established by clause 1 intersects the boundary
of the unit area, the unit boundary shall truncate the spacing unit

and form part of the spacing unit boundary as jllustrated in Schedule
A.

3. The target area of each drilling spacing unit shall be an area having
sides sixty-five metres from the sides of the drilling spacing unit
and parallel to them.

4, Notwithstanding clause 3, no well shall be completed nearer to any
boundary of the unit area than 100 metres or nearer to any other well
than 130 metres.
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Wm. McDonald -— H. Clare Moster
Member Deputy Chairman
OIL AND NATURAL GAS CONSERVATION APPROVED:

BOARD ORDER NO. SU 8 APPROVED THIS
/5" DAY OF 274 A.D., 1991
AT THE CITY OF WINNIPEG.

o fer

Harold keufelg{
Minister of Energy and Mines

~




SCHEDULE A

BOARD ORDER NO. SU 8

VIRDEN ROSELEA UNIT NO. 1
8 Hectare Drilling Spacing Units

UNIT
| BOUNDARY

TWP 10

8 HECTARE
SPACING UNITS

PROJECT AREA

RGE 25

LEGEND:

@® Producer
@ Water injector

-(:)- Dry and abandoned




Chevron Canada Resources

500 - Fifth Avenue S.W., Calgary, Alberta T2P OL7
Phone [403) 234-5000 Fax (403) 234-5947

Calgary, Alberta
March 7, 1991

Mr. H. Clare Moster

Deputy Chairman

Manitoba, The Qil and Natural Gas
Conservation Board

Room 309

Legislative Building

Winnipeg, Manitoba

R3C 0V8

Dear Sir:

Virden Roselea Unit No. 1
Application for Reduced Spacing

We are providing you with an additional 3 copies of the original application and 6 copies of our
response to your letter dated February 15, 1991. In regards to your letter, we feel that many of
the questions asked of Chevron were not warranted because either they did not deal with the
type of information required under section 115 of the Petroleum Drilling and Production
Regulations or required detail beyond that normally submitted in such an application. In fact,
we feel that we went beyond the intent of section 115 in providing our analysis of the North
Virden Scallion infill project.

If there are any additional questions, please contact Kelly Edwards (403) 234-5388 or Richard
Forest at (403) 234-5397 in our Calgary Office, or Lyle Martinson at (204) 748-1334 in our
Virden office.

Yours very truly,

ﬁf C. G. Folden, P.Eng.
Manager

Reservoir Engineering

RCF/slw




Virden Roselea Unit No.1
Application for Reduced Spacing
Additional Information

To the best of our knowledge, the names and addresses of the royalty owners in LSD’s. 13, 14
and 16 of section 30 are:

1SD’s 13 & 14 r. /N ess cads

¢ Canada Trust Company y
c/o Montreal Trust Loms b4

411 - 8 Avenue S.W. foodeee vR2 !
Calgary, Alberta _

e John Wesley Clarke
Box 999
Virden, Manitoba

e Saul Katz
Winnipeg, Manitoba

2

D 16

e Canada Trust Company
c/o Montreal Trust
411 - 8 Avenue S.W.
Calgary, Alberta
T2P 1E7

¢ Richard Henry Stevens
Fannystelle, Manitoba

® Alexander Garfield Sissons
Portage LaPrairie, Manitoba

® Frank Osborne Meighen
c/o 119 - 9 Street
Brandon, Manitoba

To the best of our knowledge, the working interest owner of LSD'’s 13, 14, and 16 is Placer
CEGO (Amerada Hess). They are also Unit participants.




Geological Information

(1

2)

3)

“4)

(5)

In the cross-section, what do the numbers posted for each well on the map in the upper
right-hand corner represent?

The upper right-hand corner numbers represent the daily oil rate averaged over the life
of the well. Foo anda o # %

The @h and Kh maps for the 1st, 2nd and 3rd Oolite have identical numerical values for
all wells except 15-30. Is this correct?

The @h and Kh maps were constructed by multiplying the pay thickness by the average
weighted porosity and permeability determined by all core analyses.

The average weighted porosity of the 1st, 2nd, and 3rd Oolite for section 30 is 12%. The
average weighted permeability of the same zone for section 30 is 12 mD. Therefore, by
multiplying the net pay by the porosity value, it will give the same result as multiplying the
net pay by the permeability value.

Are the @h maps based on core data or a combination of core and log data?
The (h maps are constructed using a combination of core and log data.

What porosity, permeability and water saturation cut-offs have been used to determine
the @h and Kh maps for each member?

50%
7%
1 mD

The cut-offs are as follows:

SW
@
K

N.B. for the wells that Td’ed above the oil-water interface, the sh was determined by
subtracting the cherty structure from the assumed oil/water interface.

The @h maps for the various members indicate there is no net pay in the dry holes at
13-30 and 14-30. Explain the reasons for the sudden loss in reservoir quality at these
locations.

The reservoir has no porosity and permeability due to ‘deep’ dolomitization caused by
fresh water percolation during the "Flossie Time" erosion.



Attachment 4 - Technical Justification

(6)  The current recovery from the unit and project area is 27.3% OOIP and 21.9% OOIP,
respectively. Why is the current recovery in the project area so much lower than the
current unit recovery? What is the estimated ultimate recovery from the unit and
project area with and without infill drilling? What abandonment conditions are assumed
and on what parameters are the conditions based?

The recovery factor is calculated as follows:

RF = Cum. Production

OOIP

The OOIP for section 30 is high due to a structural dome which provides additional
reservoir storage and a thicker oil leg in the Cherty beds. This dome is not present
elsewhere in the Unit (see structural cross-section, Alta. chart 3 in attachment No.3). -
Also, wells located on the apex of the structure are not completed in the Cherty, which
is the best reservoir.

Ultimate recoveries can be calculated from information supplied in Attachment 4. A time
limit of 30 years was imposed on the forecasts.

(7)  Please provide a list or a map showing current completion intervals and zones for all

existing wells in the project area. i,

33 8

% by

~i d
1-30 3" in cherty below 3rd Qolite N|IN|N|NI{N/|N]Y | Openhole
2-30 25’ in cherty 4 Qolite NINI|Y|Y|[Y |Y |Y | Openhole
3-30 33’ in cherty below Cr. NI|IY{Y|Y|[Y |Y |Y | Openhale
4-30 1§’ in cherty below Crinoidal N|lY|Y Y [Y|Y |Y | Openhale
5-30 T.D. above cherty below Crinoidal NIY|IY|Y Y |Y Y | Openhole
6-30 T.I). above cherty below Crinoidal NJY|Y|Y|Y]|Y |Y | Openhoe
7-30 4’ in cherty above Crinoidal |y |y |y |y |y |Y | opnhoe
8-30 36 in cherty below Sandhill N|IN|Y|Y|Y |Y |Y | Openhole
9-30 20’ in cherty below 3rd N{NIY{Y|]Y|Y]Y [ Openhole
10-30 6° in cherty above cherty NINJ|JY ]Y |Y |Y!Y | Openhole
11-30 57 in cherty below Crinoidal N[Y|Y}]Y|]Y]|]Y |Y | Openhole
12-30 ;0, in cherty below Crinoidal NINIY |Y|YQ{Y |Y | Openhole
15-30 4’ in cherty below Crinoidal N IN]JY |]Y|Y [Y | N { Openhole
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(8) Were the water saturation values determined from log analysis or special core studies
or a combination of both?

The water saturation were estimated using log analyses only.

(9) Please provide a list of individual well OOIP by zone in the project area.

OOIP BY ZONE
in Bbls
1-30  dolomitized | 460,000 40,726 | 40,784 | 76,841 39,808 | 514,000
2-30  dolomitized | dolomitized 77,225 | 47,789 | 86,062 | 57,190 | 533,000
330 227,568 631,000 47,641 28,963 | 86,890 0 323,000
4-30 390,116 344,000 47,641 | 33,691 | 107,580 0 0
5-30 189,000 287,000 77,225 | 43,444 | 112,542 | 66,497 | 495,000
6-30 186,783 460,000 44567 | 52,015 | 80,683 | 58,517 | 628,000
7-30 0 344,000 114,760 | 44,600 | 44,600 114,000 | 780,000
8-30 0 460,000 0 0 0 132,403 | 970,000
9-30 0 0 0 0 57,098 11,112 | 285,000
10-30 0 0 0 0 115,852 | 33,337 | 894,000
11-30 244,700 258,000 99,893 | 57,926 | 53,788 | 62,773 1,028,000
12.30 251,625 230,000 53,483 | 43,444 | 107,577 | 45,750 | 609,000
15-30 231,700 B 344,000 44,500 | 28,900 | 114,900 0 0
(10) Is the net pay map (Figure 2) a summation of the net pay in all members?

Yes.

(11)

What is the source, canse and estimated volume of oil migration into the project area?

Undrained Cherty in LSD’s 5, 6, 7, 10 & 11 estimated at 3.8 MM Bbls OOIP.




(12)

(13)

(14)

(15)

-5.

Why is the 4D-30 location not included in the list of proposed infill wells for the reduced
spacing project? Does Chevron plan to drill this location in the future?

A well at this location is structurally low, downdip, and at proximity to a water injector.
The structure on top of the Cherty is —560 feet subsea, therefore no or very little Cherty
pay is expected at this location. Depending on the results of the infill program, this
location could be considered as part of a different infill project at a later date.

In the application, Chevron gives a zonal breakdown of QOIP and indicates that
production within the project area has been mainly from the Sandhill and Cherty
Members with some additional production from the Oolites. Has Chevron tried to
determine zonal oil production and current zonal recoveries? Will Chevron be evaluating
inflow from individual zones in the infill wells, by selective swabbing or other means, to
assist in waterflood evaluation and optimization?

Chevron has not tried to determine zonal oil production and current zonal recoveries.
Chevron may evaluate inflow from individual zones in the infill wells to assist in waterflood
optimization as determined on a well-by-well basis.

List the six wells in the project area that have penetrated the Cherty Member. Is the
deepening of existing producing wells an option for recovering undrained Cherty
reserves? What percentage of the estimated incremental recovery of 3.2% OOIP is
associated with production of undrained Cherty reserves?

02-30 T.D.ed 25" in cherty
03-30 T.D.’ed 33" in cherty

S
g . VNN
0430 T.D.ed 18 in cherty 9,,;«';} ”’:}}j

08-30 T.D.’ed 36’ in cherty 0~
0930 T.D.ed 20’ in cherty Mg
1230 T.D.ed 40’ in cherty V)

After drilling the infill wells and reviewing the data, Chevron will consider deepening some
of the existing wells. The 3.2% OOIP incremental recovery is associated with all of the
undrained cherty reserves.

According to the application, there has been no production from the Crinoidal Member,
which contains 10% of the QOIP in the project area. Does Chevron plan to complete the
Crinoidal Member in the infill wells and if so, what is the estimated contribution of
Crinoidal production to the total incremental recovery?

Yes, Chevron plans to complete the Crinoidal Member in the infill wells. The Crinoidal
member has yet to be proved productive. Therefore, Crinoidal reserves were not included
in the total incremental recovery. ’\l



-6-

(16) According to the application, all water injection in the project area is into the Sandhill
and OQolites Members. What degree of pressure support has the Cherty Member received
from the injectors adjacent to the project area and has the Cherty Member within the
project area been effectively waterflooded? If not, how will the proposed injector
conversions improve the effectiveness of waterflooding the Cherty? Which zones will the
proposed injectors be completed in? Will Chevron be deepening either of the existing
injectors in the project area into the Cherty?

The 05-25 well is the closest water injector well outside the infill area. The well was

drilled to a depth of 2057 feet subsea. The well T.D.’ed above the Cherty and casing was

landed at a depth of 2005 feet, just above the Sandhill. Therefore, the Sandhill and the
Q\VM Oolites are effectively waterflooded, but not the Cherty zone.

a0 ‘}“\) fu The two proposed injection wells 9-30 and 15-30 are located on the flank of the structure.
Q"’ Ny Water injection from these wells is likely to displace the oil towards the apex of the
¥ structure where the oil can be produced. Water injection on the apex of the structure
w M could prematurely increase the WOR in downdip wells. The existing water injector will

not be deepened into the Cherty. <3, _ Jira A 0 alreail ¢ Loen ‘_é)apifux(

(17) Has Chevron run any injection profile logs to evaluate the vertical distribution of
injected fluids in the project area? Can incremental recovery in the project area be
increased economically, by controlling/medifying zonal injection rates?

No injection profile logs have been run. All wells are open hole and modifying zonal
injection rates could be a problem.

(18) Chevron noted that if injection at 9-30 and 15-30 could not meet the increased voidage
from the infill wells, an additional injector conversion may be necessary. Which well(s)
is Chevron considering converting?

B -
Ve X ¥ wxﬁ”( Another well located on the flank of the structure like 04-30 or 12-30 could be considered
b as an additional water injector.

.2 \'l'
*«W (19) It is apparent from the infill well production forecast (Figure 7) that there is a
significant acceleration component. Please provide a plot of daily production versus time

for the incremental production and acceleration components of the infill production
forecast.

Separate incremental and accelerated forecasts were not developed.



-7-

Attachment 5 - Analysis of Reduced Spacing

(20)

21

(22)

North Virden Scallion Unit No.1 (NVSU No.1)

Explain the reasons for the difference in estimated (7.6% OOIP) and actual (1.7% OOIP)
incremental recovery for the NVSU No.1 reduced spacing project and the estimated
incremental recovery (3.2% OOIP) for the YRU No.1 reduced spacing project.

The estimated 7.6% OOIP incremental reserves forecasted for the NVSU No.1 infill
program was determined after analyzing the results of the "corridor” infill drilling. The
incremental recovery as a result of infill drilling in the "corridor” area was estimated at
6.1% OOIP based on decline analysis.

The 7.6% OOIP incremental reserves factor was overly optimistic for NVSU #1 infill
program. The corridor infill wells were drilled on a dome structure centered on section
27 & 28-11-26W1. The NVSU #1 infill wells were drilled in structural lows resulting in
a 1.7% OOQIP incremental reserves.

The 3.2% OOIP incremental reserves for the VRU No.1 area is established as follows:

5-30 Cherty reserves QOIP = 495,000 S o
6-30 = 628,000 A€ 2 Cv
7-30 = 780000 ¢ 0 aec A
10-30 = 894000 ¢ R
11-30 = 1,028000 SE 0k
TOTAL = 3825000 bbls o é«ﬁ“wwé o
0>
Rec @ 15% 3,825,000 bbls = 574,000 bbls R
oo
or  3.2% of OOIP , £l
7,77 dﬂbbt

N.B.  The other 15% of Cherty reserves might have been produced from existing wells.

N AL 'H\Ou} «'Jrzaph\-w'?' ?

Should Point 3 on page 5 be prefaced with "avoid"?

Yes

Chevron estimated reservoir continuity in the NVSU No.1 reduced spacing project to be
82% on 16 ha spacing. Post-drilling project analysis indicated the project area had been
depleted/swept by existing producers/injectors and the Oolite and Cherty Members were
more laterally continuous than predicted. What is the revised estimate of reservoir
continuity on 8 ha and 16 ha spacing in the NVSU No.1 reduced spacing project? Are
these numbers applicable to the VRU No.1 reduced spacing project? Is there a concern
that good lateral continuity will have a detrimental impact on incremental recovery in
the VRU No.1 reduced spacing project as was the case in the NVSU No.l1 reducing
spacing project?
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Reservoir continuity was determined for the Scallion infill area using the following
equation:

Continuity PGE:-X thil&;kness (above cut-offs)
oss Pay

Total thickness (above & below cut-offs)

This equation should not be used to determine reservoir continuity because it is not a
measure of lateral continuity. Therefore, a quantitative estimation of reservoir continuity
can not be determined for NVSU #1 or VRU #1. The reservoir continuity at VRU #
1 is probably similar to NVSU #1,

Lateral continuity is good but vertical permeability/continuity is very low, therefore,

incremental recovery from the Cherty is likely to be high, MW_
in higher members (Sandhill to Oolites) is likely to be low.’
WW

(23) Chevron indicated the high cumnulative production at 7-26-11-26 and depleted a
significant portion of the NVSU #1 reduced spacing project area, resulting in the poor
performance of the offsetting infill wells. A similar argument could be made for the 6-30
and 10-30 wells in the VRU No.1 reduced spacing project area. Does Chevron have any
concerns that these wells may have drained a disproportionate share of the reservoir?

07-26-11-26W1 (40’ cherty pay only) structurally highest well in area.

Rec = Cum.oil = 1,048,000 bbls x 100 = 140%
OOIP 777,000 bbls

Rates 37 BOPD, WOR = 24

06-30-10-25W1 OOQIP = 1,303,940 bbls
Rec = Cum.oil = 679,890 bbls x 100 = 51%
* OOIP 1,324,000 bbls -

Rates 25 BOPD, WOR = 6

* including Cherty pay

10-30-10-25W1 OOIP =  5540-7758-13-50 = 1,027,000 bbls
Cum. oil = _660,060 bbls x 100 = 63%
* OOIP 1,043,200 bbls -

Rates 45 BOPD, WOR = 0.43

* including Cherty pay
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The above calculations demonstrate the difference between the 07-26 Scallion recovery
and the Roselea 06-30 and 10-30 recoveries.

The 07-26 well has produced 140% of OOIP whereas 06-30 and 10-30 wells have produced
60% of OOIP. The higher-than-usual recovery at 06-30 and 10-30 is due to enhance
sweep efficiency created by the 05 & 07-30 water injectors.

The 07-26 well has obviously drained more than 40 acres. The:06 and 10-30 have alse

drained more than 40 scres, but only in the Sandhill and Oelites. The oil might have
migrated from the Sandhill and Oolite Members at 05 & 07-30.

The QOIP for spacing 05 & 07-30 are:

05-30 OOIP = 586,700 bbls (exc. Cherty OOIP)
07-30 OOIP = 661,900 bbis (exc. Cherty OOIP)
TOTAL = 1,248,600 bbls (exc. Cherty OOIP)

A portion of this oil has probably been produced from the existing wells due to the sweep
created by the 07-30 & 5-30 water injector. However, a portion of the Cherty oil has not
been swept due to the 05-30 & 7-30 completion above the Cherty zone. The undrained
Cherty oil reserves for Isd’s 05 & 07-30 are 1,275,000 bbis.

05-30 Cherty OOIP = 2640:7758-13-5 = 495,000 bbls
1.06
07-30 Cherty OOIP = 41-40-7758-13-5 = 766,000 bbls

1.06

Depletion effects from 6-30 and 10-30 are of some concern to Chevron, although they are
not likely to be as severe as those caused by 7-26. This is one of the reasons for doing a
pilot project.
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Attachment 7 - Benefits to Crown and Lessors

24

(25)

(26)

27

(28)

S
ey

Please provide the information shown in the three graphs in Attachment 7 in tabular
form.

Attached.

Has Chevron contacted working interest owners in VRU No.1 with respect to the special
treatment of royalties and taxes that will be necessary if the project is approved?

Only with two partners (Suncor and Amerada Hess) who had requested the information
CCR intent to provide the information to all partners as soon as the reduce spacing
application is approved.

Please provide a topographic map of the project area showing the well locations, access
roads and flowline and injection line routes.

A topographic map has not been provided. As discussed in a telephone conversation
between Mr. John Fox and Mr. John Fulton on March 4, 1991, the only available
topographic map has a scale of 1:50000. This scale is much too small to provide any useful
elevation information relative to the proposed well locations or road and pipeline routings.

Please provide an outline on the aerial photograph of agricultural land use (i.e.
coltivated and pasture) and areas with little topsoil.

The area where the infill is occurring is on marginal land for agricultural purposes. The
whole area has little topsoil especially the areas on the side of the hill. See attached map
for agricultural land use.

In the aerial photograph there is evidence of a network of trails running north and
northeast from 6-30. Does Chevron use these trails to access the existing wells?

’ o The trails running north and northeast from 6-30 are no longer used.
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(29) The access road to 11D-30 as shown on the aerial photograph is through a forested area.
Would it be feasible to access 11D-30 from the south, off the access road to 10B-30 and
thereby avoid destruction of trees which would result from the proposed access?

Yes, instead of accessing 11-D-30 from the north it could be accessed from the east off
the existing road to 10B-30. See attached map.

(30) Please provide a summary of potable groundwater resources in the project area including
the location of all potable water supply wells and dugouts.

—— There appears to be only one dugout in the infill area which is filled by runoff in the
0[ o 1 ,~spring only. It dries up in the summer and the cattle get there water from the river.
1’ ¥ jl There are no water wells in the infill area. See attached map.
b4y 1, 1

A
Wi

(31) Wil electrical power be run underground to the infill wells?

Electrical power will be run underground to areas that are cultivated. In pasture areas,
overhead power lines will be used. This area is extremely rocky and it is difficult to bury
power lines.

(32) What lease construction precaution will be taken to minimize erosional concerns at the
7D-30 and 8B-30 locations on the slope of the river valley and what measures will be
taken to confine drilling and produced fluids to the wellsite? Is there any merit in

Fdlrectionally drilling these wells?

U'UJ, M“ Flrstly, directional dnllmg was not reviewed in detail because it negatively affects the
" economics. To minimize erosion at these leases, the following will be observed:

minimum amount of disturbance of lease site and road

clear minimum amount of bush

restore and seed lease

attempt to detour water around lease area

continue to monitor and take further action as required

0 ,fi‘f"

el ol A

(33) Where in the project area does Chevron plan to use fibreglass pipe and where will steel
pipe be used? What is the reason for using the different materials?

Fiberglass pipe is used for its corrosion resistance which reduces inhibitor cost. Steel pipe
is used for its durability in rock areas. Because we are confident in our inhibition
protection and cathodic protection programs, we propose to use steel pipe mainly in the
infill area because of the rocks. Fiberglass pipe requires proper sand padding and rock
shielding making steel pipe more economical and easier to install. Fiberglass pipe will be
used only where practical.

e e e o PR orrE————— o S e G
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It is recognized that Chevron has in place preventative measures to help reduce flowline
leaks and closely monitors its flowlines to ensure a leak is detected as quickly as
possible. However, what spill reduction equipment such as check valves and pressure
shutdowns does Chevron plan for the high volume flowlines in the project area to
minimize spill volumes in the event of a flowline failure?

There are high pressure shutdown valves at all well sites and all new flowlines will have
check valves installed at the headers.

Attachment 13 - Drilling Program

(35)

(36)

37

Does Chevron plan to shut-in the water injectors in and surrounding the project area
before and during the drilling of the infill wells?

The Chevron drilling plan is designed to handle the present reservoir pressure. We do not
anticipate having any problems; therefore, our intention is not to shut in injection wells
because production would have to be suspended because of a lack of water handling
capacity. However, we will be in close contact with the drilling group and if needed, water
injection could be stopped.

What is the additional cost, if any, to drill the infill wells using lease tanks instead of
drilling pits? Are there any other concerns with the use of lease tanks?

The additional cost to drill infill wells using lease tanks instead of drilling pits would be
$12,000.

Historically, wells drilled on the Assiniboine Valley floor have encountered water flows
in the Swan River and other aquifers due to lower ground elevation. What contingency
measures does Chevron propose to address this potential problem forthe 7D-30 and the
8B-30 locations which are close to the valley floor?

Offsets to the proposed 7D-30 and 8B-30 locations include three wells drilled in 1955/56;
9-30-10-25, 8-30-10-25 and 1-30-10-25. All three wells were drilled in the Assiniboine
Valley. In this area the valley floor is 61 m lower than the surrounding land. There is no
record of any water flow encountered during the drilling of these wells. However, if a
water flow from the Swan River were encountered during the drilling of one of the
proposed wells, the well would be shut-in on the surface Csg which will be set at sufficient
depth to withstand shut-in pressures. The mud weight would then be increased to
overbalance and shut off the flow.

Lt
B
g ﬁlﬂdd:l’ i""'— At
o d e
4,0.* \)f.'L] \ff




-13 -

Miscellaneous Comments

(38) As required under clavse 115(b) of the regulations, provide the names of the royalty and
working interest owners within one kilometre of the project area (excluding those lands
within VRU Ne.1).

Royalty Owners  10-25-WPM

SEY19

SW¥19

NE¥19

NW¥19

NWY31

NE¥31

SEV431

David Fefchak and Marilyn Fefchak, Virden
Jim Latham, Virden

David Fefchak and Marilyn Fefchak, Virden

John Alexander Forrest and Judith Irene Forrest, Virden
Marilyn Fefchak, Box 1403, Virden, ROM 2C0

Beverly Gay Waller, Box 981, Lenore, Manitoba, ROM 1EQ

Beverly Gay Waller, Box 981, Lenore, Manitoba, ROM 1EO0
Marityn Fefchak, Box 1403, Virden, Manitoba, ROM 2C0

Toronto General Trusts, 283 Portage Avenue, Winnipeg, Manitoba
(is now Canada Trust Company, c/o Montreal Trust Company,
411 - 8 Avenue S.W., Calgary, Alberta, T2P 1E7)

Beverly Gay Waller (address above)
Marityn Jean Fefchak (address above)

Naco Limited, c/o Aikens MacAulay, Winnipeg, Manitoba

North Canadian Trust, 209 Bank of Nova Scotia Building, Winnipeg
(may be bought out by Sun Life - (204) 994-0021)

John Spelliscy, Brandon, Manitoba

Beverly Gay Waller (address above)

Marilyn Jean Fefchak (address above)

Deno Fontana, Virden, Manitoba, ROM 2C0 Phone (204) 748-2117
Kate Gorzala, Virden, Manitoba, ROM 2C0  Phone (204) 748-2453

Beverly Gay Waller (address above)
Marilyn Jean Fefchak (address above)
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SWvi31 See Notes
S14, NEY: 32 CROWN LAND

NwWY32 Elizabeth Anne Forsyth (Calgary) & Jacqueline Sylvia
Brayfield (Toronto), c/o Buckingham, Toews & Swelty
(Barristers - Virden)
Kate Gorzala, Virden, Manitoba
John Wesley Clarke, Winnipeg, Manitoba
Marilyn Jean Fefchak (address previous page)
Beverly Gay Waller (address previous page)

NOTES

SW¥31 does not appear in Field Title’s records (abstracts), although their map shows it as being
CPR land.

Companies (WI)

Murphy Qil (SW31, AID) 1700, 800 - 6 Ave. S.W., Calgary
Owega Hydrocarbons (S8'232) 1300, 112 - 4 Ave. S W., Calgary
etro Canada (Gulf) (NW31) 150 - 6 Ave. S.W. Calgary
Possibly PanCanadian if CPR land on SW31 is controIIed by them (150 - 9 Ave. S.W,, Calgary).

(39) Please provide a summary of well data that will be obtained during drilling of the infill
wells (i.e. logs, cores, tests, etc.) Will Chevron be conducting any special core studies or
any other reservoir tests or surveys?

2a-30 1 x 18 m core at first sign of Sandhill porosity
7d-30 1 x 18 m core cut at top of first Oolite

8b-30 1 x 18 m core cut first sign of Sandhill porosity
6c-30 1 x 18 m core cut at first sign of Sandhill porosity
11d-30 1 x 18 m core cut at top of first Qolite

12d-30 1 x 18 m core cut at top of first Oolite

10b-30 1 x 18 m core cut at top of Crinoidal in cubic, +

All infill wells will be logged with Microlog, Gamma-Ray, Phasor Induction, Compensated
Density and Neutron. Chevron will not be conducting any special core studies or any
other reservoir tests.
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40) What is Chevron’s proposed program of monitoring reservoir pressure in the project

area? ,/ﬁ
n

Chevron monitors reservoir pressure once every 3 years and this should be sufficient. J WM

(41) What are Chevron’s views on the use of horizontal drilling as an alternative method of
recovering incremental reserves in the project area?

Horizontal wells were not evaluated for this infill project. However, several problems of

using horizontal wells in a 20 acre infill can be identified:

a) increased costs for horizontal wells

b) the horizontal section would be drilled in only one of the seven Lodgepole members

¢) on 8-ha spacing vertical wells will be almost as effective as a horizontal well for
producing the incremental reserves.

RCFfslw

{REFADAILYWGEC-INFO.RCF)
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450 .3
460.6
448.9
478.4
4846.1
434.7
492.1
501.9
B05.9
510.5
S513.7

9197 .4

INFILL CASE

CR ROY
(M %)
2g.1
192.5
2ER.0
226.0
211.9
201,73
1923
1g8z.8
174.4
1466.8
161.7
154.9
148.7
141.7
135.4
127.8
121.0
1172.9
112.1
100,.9

Tz08.8

BEASE CABE

CR ROY

(M %)

120.6
200.4
191.73
182.3
172.4
1465.3
159.8
153.8
148.6
144 .0
141.2
137.0
134,40
130.2
126.4
121.5
116.0
111.8
107.6
103.6

2847.9

MIN TAX
(M %)
1146.5
255.8
FEZ.6
S00.1
267 .5
2E29.6
215.4
1922.9
173.0
1535.4
136.3
112.1
10Z.6
20.0
78.9
67.9
o7 .4
47 .6
7.8
29.0

SOL5.3

MIN TAX
(M %)
184.9
294. 6
272.59
250.0
226.6
208.0
190.7
173.6
159.6
145.6
134,59

T
o s

112.5
101 .8
92.2
g2.n
72.8
b4.1
6.3
49.1

2996.1
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D.M. Clementz

Chevron Canada Resources

500 - Fifth Avenue SW., Calgary, Alberta T2P OL7
Phone {403) 234-5000 Fax {403) 234-5847 ’

April 26, 1991

Manager, Engineering

Virden Roselea Unit No. 1
Additional Information for

Reduced Spacing Application

Mr. H. Clare Moster

Deputy Chairman

The Oil and Natural Gas Conservation Board
Room 309

Legislative Building

Winnipeg, Manitoba

R3C 0VS

Gentlemen:

In response to the questions raised in your letter of April 24, 1991 on the allocation of
incremental reserves and the advantages of infill drilling compared to deepening existing wells,
Chevron offers the following:

1.

The incremental target of 87 300 m® will be produced from all Lodgepole members. The
statement in our previous reply that this incremental target would be produced only from the
Cherty was incorrect. We feel, as does the Board, that incremental reserves exist in all
members of the Lodgepole formation. As stated in the application, this target of 87 300 m’
represents 3.2% of the project-area QOIP and is considered a reasonable value.

The incremental reserves can be allocated to the various members approximately on the basis
of that member’s fraction of OOIP to the total OOIP. Thus, the portion of the incremental
reserves allocated to the Cherty is approximately 60% (52 380 m’). The remaining 40%
(34 920 m’) would be allocated to the other Lodgepole members.

The incremental recovery in the Sandhill and Oolite members will result from improved
sweep. Figures 1 and 2 show streamtube maps generated for the infill area. The area
covered by the streamtube maps is outlined on the Unit Map in Figure 3. In Figure 1 the
streamtubes were generated for the existing project. In Figure 2 the streamtubes were
generated for the proposed infill project. Better sweep of the infill area is noted in Figure 2,
especially in the eastern portion.

The case for incremental reserves in the Cherty is more complex. The incremental oil volume
to be recovered by deepening existing wells would be much the same as the incremental oil
volume (52 380 m”) recovered by the infill wells, assuming the Cherty has not been drained
by the existing wells. This incremental volume may be in the order of 60-70% of the total
incremental reserves that could be produced from the Cherty by both deepening existing wells
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and infill drilling. However, if the Cherty has been drained by existing wells through natural
fracturing up into the Oolites, the incremental oil recovered by the infill wells would be only
30-40% of the total Cherty incremental reserves. The best recovery in the Cherty would
result from both deepening existing wells and infill drilling.

4. Chevron believes now is the best time to infill drill for the following reasons:

a. There is some concern that the Cherty reserves have been drained. Deepening the
existing wells would not achieve results in this case.

b. The economic incentive to infill drill in the future would be less than it is now. At least
several years of production data would be required before an estimate of incremental
volumes from the deepened wells could be made. At that time we would be considering
an infill project in a more mature area with higher WORs in the upper Lodgepole
members, and less incremental reserves to be recovered in the Cherty because 60-70%
of the total incremental reserves would be produced by the deepened wells.

5. The only way to properly test our theories on displacement mechanism and expected
incremental oil recovery is to do a pilot project. Success in this pilot project will open
opportunities of additional infill projects in other areas of Roselea and also in NVSU No. 1.

We trust this answers your concerns so that drilling can start in May as scheduled. Please contact
Kelly Edwards at (403) 234-5388 if you have further questions.

Yours very truly,

Yy il £y

. DEN, P.Eng.

Manager
Reservoir Engineering

KAE/er
Attach.
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Date  May 2, 1991 Memorandum

T0 The 0i1 and Natural Gas From  John N. Fox
Conservation Board Chief Petroleum Engineer
- Ian Haugh, Chairman Petroleum Branch
- H. Glare Moster, Deputy Chairman '
- Wm. McDonald, Member Teiephone
Subject

Re: Virden Roselea Unit No, 1
Reduced Spacing Project

Chevron, in response to the Board's deficiency letter dated April 24,
1991, has revised its previous estimates of the source of incremental
reserves recovered by the infill wells.

(1) Original Incremental Reserves Estimate - 87 300m3
All recovered from undrained Cherty reserves under Lsd's 5, 6, 7, 10,
and 11 of Section 30-10-25 (WPM).

(2) Revised Incremental Reserves Estimate - 87 300m3
34 91om3 - Crinoidal, Sandhill and Oclite Members, and
52 380m3 - Cherty

In its revised incremental reserves estimate, Chevron has allocated the
incremental reserves to the various members on the basis of the members'
fraction of OQIP within the project area.

The incremental recovery in the Sandhill and Oolites will result from
improved areal sweep, especially on the northeast flank of the structural
high where the 9-30 and 15-30 wells will be converted.

Chevron has estimated that incremental reserves recoverable from the
Cherty by both deepening existing wells and infill drilling is

104.8 x 103m3 or 9.3% 00IP. The company indicated that 50 — 70% of

the incremental reserves may be recovered by deepening existing wells.
Chevron believes recovery will be maximized by both infill drilling and
deepening existing wells.

The volume of incremental reserves recoverable from the Cherty is
uncertain and there is a risk that the Cherty may be drained by existing
wells. If 70% of the incremental reserves in the Cherty are recovered by
deepening existing wells, the overall reduced spacing project incremental
recovery is still 66.4 x 103m3 or 2.5% 00IP.
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It is recommended that the application be approved and Board Order No.'s
SU 8 and PM 65 be issued (see previous Petroleum Branch recommendations,
April 25, 1991).

In addition, the Board in its letter of approval, should require Chevron
to submit, within 2 years of completion of the reduced spacing project, a
report evaluating the project results, including the feasibility of
deepening existing wells. A copy of the proposed Board letter of
approval is attached.

John N. Fox
Chief Petroleum Engineer

JNF/sml

Attachments

-~ /“.;
/{ﬂ / 7 1/
Recommended for Approval: o d I P ART P et
L. R. Dubreuil, Director
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The Oil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C ovs8

(204) 945-3130

Mr. C. G. Folden, P. Eng.
Manager, Reservoir Engineering
Chevron Canada Resources

500 — 5th Avenue S.W.

Calgary, Alberta

T2P OL7

Dear Mr. Folden:

Re: Virden Roselea Unit No. 1
Reduced Spacing Project Approval

The Board has considered your application for reduced 8 ha spacing and
conversion of two wells to water injection in a portion of Virden Roselea
Unit No. 1. Attached are coplies of Board Order No. SU 8 and Board Order
No. PM 65 approving the application.

Board Order No. SU 8 establishes 8 ha drilling spacing units for the
project area. The location of the infill wells in the project area shall
conform to the conditions of this order and the requirements of Section
17 of the Petroleum Drilling and Production Regulation.

The Petroleum Branch is concerned with the 7D-30 and 8B-30 locations on
the side slope of the Assiniboine River Valley., In order to minimize
s0il erosion, the following measures listed in Chevron's application will
be required:

{1) minimize disturbance of natural vegetation,

(2) construct a contoured berm around the wellsite to divert run-off
water, and

{(3) revegetate the wellsite including the herm.

In addition, Manitoba Environment has requested that a survey for rare or
endangered plant species be conducted by a professional botanist at the
proposed 7D-30 and 8B-30 locations before the wells are licenced. If
rare or endangered plants are present at the proposed wellsites the wells
will have to be relocated., If you require any additional information
regarding the survey, please contact Floyd Phillips, Chief, Terrestrial
Quality Management, Manitoba Environment at (204) 945-7003.
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Board Order No. PM 65 covers pressure maintenance operations in Virden
Roselea Unit No.'s 1, 2 and 3 and supercedes Board Order No. PM 55. The
crder includes a provision for annual pressure surveys in the project
area.

Plans for the following activities, as outlined by Chevron in the
application, are acceptable:

(1) spill mitigation,

(2) housekeeping,

(3) facility inspection, and

(4) well and reservoir data acquisition.

The Board requests Chevron submit a detailed drilling program for the
infill wells and a copy of its contingency plan in the event of a well
kick, blowout or other loss of well control situation. Chevron is also
directed to conduct a leak-off test after drilling out the surface casing
on the first of the seven infill wells drilled.

The Board recognizes that there is a great deal of uncertainty regarding
incremental reserve estimates for reduced spacing projects, The
difficulty is compounded when an attempt is made to further assign those
reserves to individual producing zones. In order to improve incremental
reserves estimates for future projects the Board requests Chevron comment
on the technical and economic feasibility of collecting zonal reservoir
and waterflood performance data by, for example, selective swabbing,
zonal pressure measurement or injection profile logging. In addition,
the Board requests Chevron submit, within two years of completion of the
reduced spacing project, a detailed evaluation of the project. The
report should be similar in scope and content to the North Virden
Scallion Unit NRo. 1 reduced spacing project analysis included in the
application for this project. The report should also discuss the
feasibility of deepening existing wells in the project area.

Please provide the Petroleum Branch with a proposed schedule of drilling,
conversion and facllity construction activities.

Chevron, in its response to the Board's deficiency letter (February 15,
1991}, indicated it thought many of the questions asked by the Board were
unwarranted. The Board requests companies provide additional information
in support of an application for two reasons. Firstly, for clarification
of the public record. Often a company's application and the Board's
decision are the only information on the public record. Therefore, it is
important where material in the application appears unclear that further
clarification is provided by the company.

Secondly, it is incumbent on the Board to ensure it has the information
necessary to properly evaluate the application and make the appropriate
decision. By requesting this information by letter, the Board's goal is
to avoid the time consuming and costly hearing process.
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The Board has revliewed its deficiency letter and believes the questions
asked of Chevron were appropriate. The Board hopes Chevron is satisfied
with this explanation and that the spirit of cooperation established
between Chevron and the Board continues to the mutual benefit of both
partlies.

If you have any questions please contact L.R. Dubreuil, Director of
Petroleum or John N. Fox, Chief Petroleum Engineer at (204) 945-6573 or
945-6574, respectively.

Yours respectfully,

H. Clare Moster
Deputy Chairman

ec: S. Scrafield, Rural Development
D. Partridge, Manitoba Agriculture
F. Phillips, Manitoba Environment
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M. Clementz

Chevron Canada Resources
B0} - Fifth Avenue S W, Calgary, Alberta T2P OL7
Piwng {d03) 2345000 Fax [403) 234-504] )

April 26, 1991

Manager, Engraenng

Virden Roselea Unit No. 1
Additional Information for

Reduced Spacing Application

Mr. H. Clare Moster

Deputy Chairman

The Oil and Natural Gas Congervation Board
Room 309

Legislative Building

Winnipeg, Manitoba

R3C OV8

CGientlemen:

In response to the questions raised in your letter of April 24, 1991 on the allocation of
incremental reserves and the advantages of infill drilling compared to deepening existing wells,
Chevron offers the [ollowing:

L.

b2

The incremental target of 87 300 m® will be produced from ali Lodgepole members. The
statement in our previous reply that this incremental target would be produced only from the
Cherty was incotrect. We feel, as does the Board, that incremental reserves exist in all
members of the Lodgepole formation. As stated in the application, this target of 87 300 m’
represents 3.2% of the project-area QOIP and is considered a reasonable value.

The incremental reserves can be allocated to the various members approximately on the basis
of that member’s (raction of OQIP to the total QOLP. Thus, the portion of the incremental
reserves allocated to the Cherty is approximately 60% (52 380 m’). The remaining 40%
{34 920 m"} would be allocated to the other Lodgepole members.

The incremenial recovery in the Sandhill and Oolite members will result from impraved
sweep. Figures 1 and 2 show streamtube maps generated for the infill area. The area
cavered by the streamtube maps is outlined on the Unit Map in Figure 3. In Figure 1 the
sireamtubes were generated for the existing project. In Figure 2 the streamtubes were
generated for the proposed infill project. Better sweep of the infill area is noted in Figure 2,
especially in the eastern porticn.

‘fhe case for incremental reserves in the Cherty is more complex. The incremental oil volume
to be recovered by deepening existing wells would be much the same as the incremental oil
volume (52 380 m®) recovered by the infill wells, assuming the (herty has not been drained
by the existing wells. This incremental volume may be in the order of 60-70% of the total
incrementaf reserves that could be produced from the Cherty by both decpening existing wells

Hdi
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and infill drilling. However, if the Cherty has been drained by existing wells through natural
fracturing up into the Qolites, the incremental oil recovered by the infill wells would be only
30-40% of the total Cherty incremental reserves. The best recovery in the Cherty would
result from both deepening existing wells and infjil drilling,

4. Chevron believes now is the best time to infill drill for the following reasons:

a. There is some concern that the Cherty reserves have been drained, Deepening the
extsting wells would not achieve results in this case. '

5. The only way to properly test our theories on displacement mechanism and expected
incremental oil recavery is to do a pilot project. Success in this pilot project will open
opportunities of additional infill projects in other areas of Roselea and aiso in NVSU No. 1.

We trust this answers your concerns so that drilling can start in May as scheduled, Please contact
Kelly Edwards at (403) 234-5388 if you have further questions.

Yours very truly,

” /?/4/5 fyﬂm/x/ég Py,
%, ﬁaﬁég}; DEN, P.Enyg

/ Reservoir Engineering

KAF/er
Attach.
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First ( Fold

Manitoba YY)

Date

To

Subject

April 25, 1991 Memorandum

"The 0il and Natural Gas From John N. Fox
~Conservation Board Chief Petroleum Engineer
~— JYan Haugh, Chairman . Petroleum Branch

- H. Clare Moster, Deputy Chairman

- Wm. McDonald, Member Telephone

Re: Virden Roselea Unit No. 1

Reduced Spacing Proiect

Chevron has applied to reduce spacing from 16 ha to 8 ha in a portion of
Section 30-10-25 (WPM) in Virden Roselea Unit No. 1 (VRU No. 1) and drill
7 infill wells and convert 2 wells to water injection. Figure 1 shows
the outline of the project area and the location of the infill wells and
injector conversions. Notice of the application was published in the
Virden Empire Advance and Manitoba Gazette. No objections were received.

Recommendations

It is recommended that the Board request Chevron comment on what portion
of the estimated incremental reserves recovered by the infill wells could
be recovered by deepening existing wells. 4 copy of the proposed Board
letter is attached. If Chevron can demonstrate that the reduced spacing
project will result in some incremental recovery above that which would
result from deepening the wells, it is recommended that the application
be approved and the following Board Orders issued:

1) Board Order No. SU 8 - approving 8 ha drilling spacing units for the
project area, and

2) Board Order No. PM 65 - approving the conversion of 2 producers in
the project area to water injection.

Copies of the proposed Board Orders are attached.

Project Area - Waterflood Performance

VRU No. 1 produces from the Virden Lodgepole B Pool. In the project area
the main producing members are the Sandhill and Cherty, with additional
production from the Qolites. The Crinoidal has production potential but
has only been completed in one well in the project area. The
distribution of original oil-in-place ("00IP") by zone within the project
area is shown in Table 1.
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The project area overlies a NW-SE structural high centered on Lsd's 6, 7,
3, 9, 10, & 11 of Section 30. Figure 2 is a structure map on the top of
the Cherty showing the extent of the structural high.

The Crinoidal, Sandhill and Ooclites are continuous over the structural
high, though in wells at the apex of the structure some of these zones
have been dolomitized and are tight. The Cherty pay above the estimated
oll/water contact (-171.6 m subsea) thickens from zero on the flanks of
the structure to 13.7 m at the apex of the structure. Figure 3 is a net
pay map showing the total net pay thickness for all zones.

Structure has had a significant effect on waterflood performance in the
project area. There is a direct correlation between productivity, WOR
and structure (Figure 2). The wells at the apex of the structure
furthest remove from the oil/water contact have the highest productivity
and lowest WOR.

In January, 1991, production from the 11 wells in the project area ranged
from 0.4 to 7.1 m3/d and averaged 2.7 m3/d/well, compared to the

average unit productivity of 1.5 m3/d/well. In addition, 3 of the 4
highest productivity wells in VRU No. 1 are in the project area.

The WOR in the project area in January, 1991 was 4.7 m3/m3 compared
to the unit average WOR of 12.4 m3/m3. Figure 4 which shows
cumulative WOR, clearly illustrates the impact of structure on water
production.

The current recovery in VRU No. 1 is 2 208 x 103m3 or 27.8% OOIP.

The current recovery in the project area is 585 x 103m3 or 21.7% O0OIP.
The predicted ultimate recovery for VRU No. 1 is 34.8% OOIP, compared to
an ultimate recovery of between 27.8% (Petroleum Branch) to 31% (Chevron)
for the project area. The difference in recovery estimates is based on
different decline curve interpretations. Chevron has estimated an
exponential decline rate of 2.6%/vear for the project area, compared to

a 5.0%/year decline estimated by the Petroleum Branch. Figure 5 is a
plot of the project area production history.

The difference in current and ultimate recovery between VRU No. 1 and the
project area is a function of the volume of 00IP that is presently not
effectively completed in the existing wells in the project area., This
will be discussed in further detail in the following section.

Predicted Reduced acing Project Performance

It appears that the criteria used by Chevron to select the reduced
spacing project area in VRU No. 1 are a direct result of the evaluation
of Chevron's marginally successful reduced spacing project in North
Virden Scallion Unit No. 1 (NVSU No. 1) completed in 1989,
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The NVSU No. 1 reduced spacing project included the drilling of 9 infill
wells and the conversion of 11 producers to water injection to develop a
number of 8 ha 5-spot injection patterns (Figure 6). The predicted
incremental recovery, based on improved zonal continuity and improved
areal sweep efficiency was 100,000 m3 or 7.6% 0OIP.

After drilling, logging and producing the NVSU No. 1 infill wells, it was
apparent that the producing zones - the Oolites and Cherty were more
continuous than anticipated and the reduced spacing project area was
generally well swept and depleted by the existing producers and
injectors. To avoid the project becoming uneconomic, only 3 of the
proposed 11 wells were converted to injection. The predicted and actual
NVSU No. 1 reduced spacing project results are shown in Table 2.

The following infill drilling criteria were used by Chevron to select the
VRU No., 1 reduced spacing project area:

1) infill wells to be located on structural highs to maximize net pay
thickness and minimize rapid water encroachment,

2) above average porosity and permeability,

3) areas where all potentially productive zones have not been completed
In the existing wells,

4) favourable producing characteristics - high productivity and low WOR,
and

5) minimize the number of conversions and convert wells that are
structurally low.

The two most important criteria for the success of the VRU No. 1 reduced
spacing project are favourable structure and the potential undrained
reserves in zones not completed in existing wells.

The 7 proposed infill locations are all located near the apex of the
structural high in Section 30-10-25 (WPM) where the top of the Cherty is
a minimum of 7.0 m above the estimated oil/water contact (Figure 2). The
importance of structural position can be measured by the estimated

4 800 m3 recoverable reserves per metre of Cherty pay (based on 16 ha
spacing) that may be trapped as an "attic loss" if wells are not drilled
at the apex of the structure.

Chevron plans to convert the 9-30 and 15-30 wells to water injection.

The wells are on the NE flank of the structural high near the unit
boundary where there is presently no water injection. The 9-30 well is
completed in the 4th Oolite and Cherty and has ne pay above the 3rd
Oolite, The 15-30 well is openhole below the Crinoidal and TD'd 1.2 m in
the Cherty which is wet. The combination of zones completed in the
proposed injectors should result in the effective waterflooding of the
Sandhill, Ooclites and Cherty.



Chevron has indicated that if necessary to replace voidage, a third
conversion may be necessary. The proposed location of the third injector
would be on the flank of the structure such as 4-30 or 12-30.

Another option would be to waterflood the project area using a 8 ha
S5-spot or 9-spot injection pattern. Either of these options would
involve converting one or more of the high productivty wells 6-30, 10-30
or 11-30 located at the apex of the structural high. There are two major
disadvantages to converting one of these wells. Firstly, the negative
impact on the project economics due to the loss of preduction. Secondly,
Chevren's contention that water injected in the project area flows down
structure, possibly causing premature water breakthrough in downdip
wells. Figure 4 is a cumulative WOR map which supports Chevron's
conclusion.

All the wells in the project area are completed openhole with most having
casing set below the Crincidal. The Crinoidal which is potentially
productive has only been completed in the 12-30 well. Two wells have
unperforated Sandhill or Qolite pay behind casing. Seven wells have TD'd
less than 3 m into the Cherty. The total volume of OOIP not completed or
penetrated in the project area is 1 007.7 x 103m3 or 37% of the total
project area 0QIP. A well by well breakdown of potentially undrained
reserves 1s listed in Table 3.

Chevron has predicted an incremental recovery of 87 300 m3 or 3.2% OOIP
for the reduced spacing project. The incremental recovery is hased
solely on the recovery of 15% of the undrained Cherty reserves underlying
Lsd's 5, 6, 7, 10, and 11 of Section 30. Chevron assumes the cther 15+%
of recoverable Cherty reserves have been or will be recovered by existing
wells,

Chevron has assigned no incremental reserves to the Crinoidal, Sandhill
or Oolites, The two existing injectors in the project area, 5-30 and
7-30, are completed only in the Sandhill and Ooclites (5-30 was deepened
to the base of the Cherty in March, 1991). The cumulative volume of
water injected into the two wells is 1 477.7 x 103m3, 1.3 times the
hydrocarbon pore volume of the Sandhill and Oolite zones within the
project area. As a result of the volume of zonal Injection, Chevron
feels the laterally continuous Sandhill and Oolite zones have probably
been effectively waterflooded in the project area and are probably at an
advanced stage of depletion., Recovery as a percentage of OOIP on 16 ha
spacing for wells completed only in these zones is anomalously high;
4-30 - 38%, 6-30 - 98%, 10-30 - 64%, 11-30 - 81%. In general, this
supports Chevron's conclusion and also indicates that individual wells in
the project area can effectively drain more than 16 ha in the Sandhill
and Oolites. However, there may be oil trapped updip in these zones
where dolomitization has reduced the porosity and permeability. The
trapped o0il may be recovered by the 7D-30, 10B-30, 11D-30 and 12D-30
infill wells.
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If the volume of OQIP in the project area not completed or penetrated is
excluded, the current and predicted ultimate recovery in the project area
is 34.6% 00IP and 44.4% OQIP, respectively. The anomalously high
recovery is either a result of the recovery of a significant volume of
cil that has migrated up structure (further confirming individual wells
effectively drain in excess of 16 ha) or the production by existing wells
of non-penetrated Cherty reserves or most likely, a combination of both.

Chevron indicated in its application that there is a risk that the
"incremental” Cherty reserves may have been drained. The company also
indicated it will consider deepening some of the existing wells after
reviewing the data from the infill wells.

In view of the above, the Petroleum Branch recommends that the Board
request Chevron answer the following questions.

1) Wwhat portion of the incremental Cherty reserves could be recovered by
deepening the existing wells?

2) Are there any incremental reserves in the Crinocldal, Sandhill or
Qolites?

3) Are there any technical or economic advantages to drilling the infill
wells versus deepening the existing wells?

A copy of the proposed Board deficiency letter is attached.

It is recommended that if Chevron can demonstrate that infill drilling
will result in the recovery of incremental reserves above those reserves
recovered by deepening existing wells, the project should be approved.

Drilling and Reservoir Evaluatio ogram

The only change in Chevron's infill drilling program from KNVSU No. 1 is
that because of a lack of water handling capacity the company does not
plan to shut-in the injectors in the project area.

Chevron should be requested to forward a copy of its contingency plans in
the event of a well kick, blowout or other loss of well control
situation. Chevron will also be requested to conduct a leak-off test
after drilling out the surface casing on the first of the 7 infill wells.

Chevron plans to run an extensive suite of well logs and cut a 18 m core
on each well,

Pressure surveys are only required in VRU No. 1 once every 3 years, with
the next survey due in 1993. 1In 1990 the only reservoir pressure
measured in the project area was at 12-30. It 1is recommended that
Chevron be required to measure the reservoir pressure in Section 30
annually until at least 1993.
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Royalty and production tax calculations depend on a determination of the
portion of unit production assigned to the infill wells, which is
classified as new oll. Therefore, it is recommended that Chevron be
requested to production test the infill wells monthly.

vironmenta d nd Use Concerns

The reduced spacing project area 1s located partially atop the
Assiniboine River Valley and on the side slope of the river valley
(Figure 7). Five of the infill wells are located on cultivated or
pasture land at the top of the river valley. Except for the 11D-30 well
which is on the edge of cultivated land, it is impractical from a
reservoir stand point, to move any of the five wells off cultivated or
pasture land.

The Departments of Agriculture, Environment and Rural Development were
provided copies of the application for comment. Agriculture, in its
review of the application, asked that consideration be given to aligning
the infill and existing wells in a similar manner to Waskada Unit No. 4,
where the wells were drilied on 4 ha spacing targets. Agriculture was
satisfied with the Branch's explanation of the differences in the
projects,

To minimize the impact on agricultural activities, as in previous infill
projects, Chevron plans to:

1) maximize the use of existing access roads and use non-built up trails
intoe infill locations,

2) run electrical power underground on cultivated land where soil
conditions permit, and

3) nminimize the actively used portion of the lease area.

Rural Development and Environment expressed concerns regarding soil
erosion (especially on the side slope locations 7D-30 and 8B-30) and
soll, groundwater and surface water contamination. Chevron, in its
application, reiterated the preventative measures and contingency plans
the company employs in all phases of its Manitoba operations te minimize
the risk of a spill. The Petroleum Branch is satisfied with the
effectiveness of these measures,

Environment listed a number of measures to minimize soil erosion at the
7D-30 and 8B-30 side slope locations. These measures will be
incorporated in the drilling licence conditions for the wells,

1) minimize disturbance of natural vegetation,

2) 1install a contoured berm to divert run-off water around the wellsite,
and

3) revegetate the wellsite including the berm.
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Environment has also recommended that due to the potential for the
occurrence of rare or endangered plant species in undisturbed, naturally
vegetated river valleys, a survey by a professional botanist be required
prior to licencing the 7D-30 or 8B-30 locations. It is proposed that the
Board letter of approval require Chevron to conduct such a survey and
submit the results with the well licence applications.

Board Orders

The main conditions of the proposed Board Order No.'s SU 8 and PM 65 are
outlined below.

Board Order No. SU 8 establishes the orientation of the 8 ha drilling
spacing units, the size of the target area and the setback from the unit
boundary.

The 8 ha spacing units for the 11D-30 and 12D-30 wells are truncated by
the unit boundary. The royalty and working interst owners in Lsd's 13 &
14 of Section 30 were notified of the application directly by the Board.
No objections were received,

In previous spacing unit orders, a minimum setback of 200 m from the unit
boundary has been required. It is proposed to reduce the setback to

100 m to accommodate the 11D-30 and 12D-30 wells. The 100 m setback is
more than the 65 m target area setback for 8 ha spacing units in other
pools and is equivalent to the 16 ha spacing unit target area setback.

Board Order No. PM 65 rescinds Board Order No. PM 55 which covers
pressure maintenance operations in Virden Roselea Unit No.'s 1, 2, and
3, The order sets out the rules for pressure maintenance within the
three units and includes special provisions for annual pressure surveys
within the reduced spacing project area and annual reporting
requirements, specific to the project area. The order also grants
approval to convert the 9-30-10-25 and 15-30-10-25 wells to water
injection.

ORIGINAL SIGNED BY

JOHN N. FOX

jahn Fox
Chief Petroleum Engineer

JNF/sml

Attachments

Recommended for Approval:

L. R. Dubreuil, Director
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The Oil and Natural Gas Room 3098

Censervation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C 0v8

(204) 945-3130

Order No, PM 65

An Order Pertaining to Pressure Maintenance by Water Flooding
Virden Lodgepole B Pool

WHEREAS, subsection (9)(d) of Section 62 of "The Mines Act", being Chapter
Mi160 of the Continuing Consolidation of the Statutes of Manitoba, provides as
follows:

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

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

AND WHEREAS, Chevron Canada Resources is the unit operator of Virden Roselea
Unit No. 1, Virden Roselea Unit No. 2 and Virden Roselea Unit No. 3 ("the unit
areas"),

AND WHEREAS, the Board received an application dated January 18, 1991 from
Chevron Canada Resources for approval to convert two additional wells in
Virden Roselea Unit No. 1 to water injectionm.

AND WHEREAS, upon publication of notice of the application the Board received
no objections to or interventions in the application.

AND WHEREAS, upon due consideration of the said application, the Board has
found it is reasonable and desirable to convert the sald wells to water
injection in the Virden Lodgepole B Pool ("the pool"),
NOW THEREFORE, the Board orders that:

1. Beard Order No. PM 55 is hereby rescinded.

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



3. The pressure majintenance operation shall be in accordance with, and
subject to, the following rules:

PRESSURE MAINTENANCE RULES
1(1) Water shall be injected into the pool through the wells:

Chevron 3outh Virden CPR WIW 10-7-10-25 (WPM)
Chevron South Virden CPR WIW 12-7-10-25 (WPM)
Chevron South Virden CPR WIW 14-7-10-25 (WEM)
Chevron Virden Prov. WIW A2-18-10-25 (WPM)

Sun I. Welch Virden WIW 4-18-10-25 (WPM)
Chevron Virden WIW 9-20-10-25 (WPM)

Sun M. Welch Virden WIW 13-20-10-25 (WPM)
Chevron Virden WIW 15-20-10-25 (WPM)

Chevron Virden WIW 11-21-10-25 (WPM)

Chevron Virden WIW 13-21-10-25 (WPM)

Chevron East Virden Prov. WIW 5-28-10-25 (WPM)
Chevron East Virden Prov. WIW 5-29-10-25 (WPM)
Chevron Virden Prov. WIW 7-29-10-25% (WPM)
Placer Virden WIW 5-30-10-25 (WPM)

Placer Virden WIW 7-30-10-25 (WPM)

Virden Roselea Unit No. 1 WIW 9-30-10-25 (WPM)
Virden Roselea Unit No. 1 WIW 15-30-10-25 (WPM)
Continental Virden WIW 12-31-10-25 (WEM)
Chevron South Virden CPR WIW 6-1-10-26 (WPM)
Chevron South Virden CPR WIW 14-1-10-26 {(WPM)
Chevron South Virden Prov. WIW 8-2-10-26 (WPM)
Chevron South Virden WIW 14-2-10-26 (WPM)
Mineraloid Virden WIW 16-2-10-26 {(WPM)

Chevron South Virden WIW 16-3-10-26 (WEM)

Gulf Duncan Virden WIW 6-10-10-26 (WPM)

Chevron South Virden Prov. WIW 8-10-10-26 (WPM)
Chevron South Virden Prov., WIW 6-11-10-26 (WPM)
Chevron South Virden Prov. WIW 8-11-10-26 (WPM)
Chevron South Virden Prov., WIW 12-11-10-26 (WPM)
Chevron South Virden Prov. WIW 14-11-10-26 (WPM)
Chevron South Virden Prov. WIW 16-11-10-26 (WPM)
Chevron South Virden WIW 6-12-10-26 (WPM)
Chevron South Virden WIW 14-12-10-26 (WPM)
Placer Virden WIW 6-13-10-26 (WPM)

Gulf Union Welch Virden WIW 9-13-10-26 (WPM)
Mineraloid Virden WIW 14-13-10-26 (WPM)

Rundle Williams Virden WIW 4-14-10-26 (WPM)
Rundle Williams Virden WIW 11-14-10-26 (WPM)
Murphy Virden WIW 1-23-10-26 (WPM)

Esso Virden WIW 3-23-10~26 (WPM)

Teck Hepburn Virden WIW 15-23-10-26 (WPM)
Chevron Virden WIW 13-24-10-26 (WPM)

Chevron Virden WIW 15-24-10-26 (WPM)
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Chevron Virden WIW 5-25-10-26 (WPM)
Chevron Virden CPR WIW 7-25-10-26 (WPM)
Chevron Virden WIW 11-25-10-26 (WEM)
Chevron Virden WIW 13-25-10-26 (WPM)
Chevron Virden CPR WIW 15-25-10-26 (WPM)
Chevron Virden WIW 3-26-10-26 (WPM)
Chevron Virden Prov. WIW 10-36-10-26 (WPM)
Chevron Virden WIW 4-5-11-25 (WPM)
Chevron Virden WIW 10-5-11-25 (WPM)
Chevron Virden Prov. WIW 12-5-11-25 (WPM)
Chevron Virden Prov, WIW 14-5-11-25 (WPM)
Chevron Virden Prov. WIW 2-6-11-25 (WPM)
Chevron Virden Prov. WIW 8-6-11-25 (WPM)
Chevron Virden Prov. WIW 10-6-11-25 (WPM)
Chevron Virden Prov, WIW 12-6-11-25 (WPM)
Chevron Virden Prov., WIW 14-6-11-25 (WPM)
Chevron Virden Prov. WIW 16-6-11-25 (WPM)
Murphy Virden WIW 2-7-11-25 (WPM)

Murphy Virden WIW 4-7-11-25 (WPM)

Chevron Virden WIW 4-8-11-25 (WPM)

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

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

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

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

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

3(1) At least once every three years commencing in 1981, unless otherwise
directed by the Board, the unit operator shall conduct a survey to determine
the static reserveir pressure in the unit areas.

3(2) Notwithstanding the provisions of subsection (1), the unit operator
shall, at yearly intervals until such time as the Board approves otherwise,
conduct a survey to determine the static reservoir pressure in Section 30,
Township 10, Range 25 (WPM).

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



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

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

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

(c) a discussion of the survey results and pressure distribution within
the pool.

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

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

5 The maximum wellhead pressure at which water is injected into the
wells referred to in subsection 1(1) shall not exceed 8 000 kPa or such other
maximum presaure as the Board may prescribe and the Board may, from time to
time, prescribe a maximum or minimum rate at which water shall be injected
into any well in the unit areas.

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

6(2) The unit operator shall, not later than the last day of each month,
file with the Petroleum Branch a summary report of production and injection
operations during the preceding month, which report shall include:

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

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

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

7. The unit operator, shall, within 60 days of the end of each calendar
year, file with the Petroleum Branch a report of the pressure maintenance
program, setting out graphically such interpretive iIinformation necessary to
evaluate the efficacy of the waterflood, including a discussion of the
performance of the reduced spacing project area outlined in Board Order No.
SU 8.



Wm. McDonald
Member

OIL ARD NATURAL GAS CONSERVATION
BOARD ORDER NO. PM 65 APPROVED THIS
DAY OF A.D, 1991

AT THE CITY OF WINNIPEG.

H. Clare Moster
Deputy Chairman

APPROVED:

Harold Neufeld
Minister of Energy and Mines
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The Oil and Natural Gas Room 309
Conservation Board Legislative Building

Winnipeg. Manitoba, CANADA
R3C ovs

(204) 945-3130

Order No. SU 8

An Order Pertaining to Drilling Spacing Units
Virden Lodgepole B Pool

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

follows:

"62(9)

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

(b) respecting the designation of the area that shall be allocated
to a well in commection with fixing allowable production;”

AND WHEREAS, subsection (1)(f) of section 63 of "The Mines Act" being Chapter
M160 of the Continuing Consolidation of the Statutes of Manitoba, provides as

follows:

"63(1)

For the purpose of carrying out the provisions of this Part and
Part III according to their intent, the Lieutenant Governor in
Council may make such regulations and orders as are ancillary
thereto, and are not inconsistent therewith; and every such
regulation or order made under, and in accordance with the
authority granted by, this section has the force of law; and,
without restricting the generality of the foregoing, the
Lieutenant Governor in Council may make regulations and orders,
not inconsistent with any other provision of this Part of Part III,

(f) prescribing spacing units and the size and shape of spacing
units;"

AND WHEREAS, subsection (1) of Section 20 of Manitoba Regulation 430/87R under
The Mines Act ("the Petroleum Drilling and Production Regulation”) provides as

follows:



-2 -

"20(1) Notwithstanding section 19, the board may, after a public hearing
or after publication of notice, prescribe by order special
drilling spacing units which may differ from normal drilling
spacing units in size, shape or target area."”

AND WHEREAS, subsection (3) of Section 21 of the Petroleum Drilling and
Production Regulation provides as follows:

"21(3) Where a special drilling spacing unit 1is prescribed under section
20, the board may prescribe the target area within which a well
shall be completed in order to qualify for a maximum permissible
production rate based on the area of the speclal drilling spacing
unitc.”

AND WHEREAS, the Board received an application dated January 18, 1991 from
Chevron Canada Resources as unit operator of Virden Roselea Unit No. 1 ("the
unit area"”) for approval to reduce the size of drilling spacing units in a
portion of the unit area outlined in Schedule A ("the project area").

AND WHEREAS, upon publication of notice of the application, the Board received
no objections to or interventions in the application.

AND WHEREAS, the Board considers that establishment of smaller drilling
spacing units within the project area will result in an increase in recovery
of crude oll from the project area.

NOW THEREFORE, the Board orders that:

1. Subject to clause 2 and 4 herein, the spacing unit for each well
drilled, or to be drilled, for the purpose of obtaining oil from or
injecting salt water into the Mississippian Lodgepole Formation
within the project area is a square, 8 hectares in area, with corners
located at the midpoints of the boundaries of each legal subdivision,
as illustrated in Schedule A.

2. Where a spacing unit established by clause 1 intersects the boundary
of the wunit area, the unit boundary shall truncate the spacing unit
and form part of the spacing unit boundary as illustrated in Schedule

A.

3. The target area of each drilling spacing unit shall be an area having
sides sixty-five metres from the sides of the drilling spacing unit
and parallel to them.

4, Notwithstanding clause 3, no well shall be completed nearer to any
boundary of the unit area than 100 metres or nearer to any other well
than 130 metres.



Wm. McDonald
Member

OIL AND NATURAL GAS CONSERVATION
BOARD ORDER NO. SU 8 APPROVED THIS

DAY OF A.D., 1961
AT THE CITY OF WINNIPEG.

H. Clare Moster
Deputy Chairman

APPROVED:

Harold Neufeld
Minister of Energy and Mines



SCHEDULE A

BOARD ORDER NO. SU 8

VIRDEN ROSELEA UNIT NO. 1
8 Hectare Drilling Spacing Units

UNIT
_ BOUNDARY

TWP 10

8 HECTARE
SPACING UNITS

PROJECT AREA

RGE 25

LEGEND:

@ Producer
@® Water injector

-(:)- Dry and abandoned



Member

Crinoidal
Sandhill
Oolites
Cherty

TABLE 1

Project Area
Original
0il-in-Place

(10°n’)

268.0
689.56
270.6

1 467.6
2 695.8

% of
Project Area

Original 0il-in~Place

10
26
10
54




North Virden Scallion Unit No, 1
Reduced Spacing Project

No. of Wells Drilled
No., of Wells Converted

Average Initial 0il Rate
(m>/d/vell)

Average Water-cut (%)
3
Incremental Recovery {(m”)

Incremental Recovery Factor
(% of 00IP)

TABLE 2

Forecast

11

6.8

57

100,000
7.6

Actual

2.2

82

36 800
1.7




TABLE 3

Undrained Potential Reserves
Within the Project Area

Original
Well Member 0il-in-Place (10°m>)
1-30 Cherty 81.7
3-30 Crinoidal 36.2
4-30 Crinoidal 62.0
5-30 Crinoidal 30.1
Cherty 78.7
6-30 Crinoidal 29.7
Cherty 99.8
7-30 Cherty 124.0
8-30 Sandhill 73.1
9-30 3rd Oolite 9.1
10-30 Cherty (5.2m of 8.5m Cherty 142.1
pay penetrated)
11-30 Crinoidal 41.0
Cherty 163.4
15-30 Crinoidal 36,8
Total 1 007.7 x 10°m°
Undrained Reserves Crinoidal 235.8 x 103m3
Sandhill 73.1 x 10°m>
Oolite 9.1 x 10°m>

Cherty 689.7 x 10°m>
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Manitoba | <3

The Oill and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitocba, CANADA
R3C ovs

{204) 945-3130

April 24, 1991

Mr. C.G. Folden, P. Eng.
Manager, Reservoir Engineering
Chevron Canada Resources

500 — Fifth Avenue S.W.
Calgary, Alberta

T2P OL7

Dear Mr. Folden:

Re: Virden Roselea Unit No. 1
Application for Reduced Spacing

Based on its technical review of the subject application, the Board is of
the opinion that, within the project area, Iincremental reserves exist in
the Cherty, and to a lesser extent, in the Crinoidal, Sandhill and Oolite
Members. There is also evidence that existing wells can effectively drain
in excess of 16 ha.

In response to the Board's deficiency letter (February 15, 1991), Chevron
indicated incremental recovery was based solely on production of undrained
Cherty reserves underlying Lsd's 5, 6, 7, 10, and 11 of Section 30 and that
after drilling the infill wells and reviewing the data, the company will
consider deepening some of the existing wells.

In view of the above, the Board requests Chevron address the following
questions before final disposition of the application:

1) What portlion of the incremental reserves of 87 300 m3, predicted to
be recovered from the Cherty by the infill wells, could be recovered by
deepening the existing wells further into the Cherty?

2) What 1is the magnitude of incremental recovery from the Crinocidal,
Sandhill and Oolite Members anticipated as a result of the proposed infill
project?
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3) What are the technical or economic advantages to drilling the infill
wells as opposed to deepening the existing wells?

Yours respectfully,

Vi

H. Clare Moster
Deputy Chairman



.
Manitoba CB, )
Energy and Mines Petroleum 555 - 330 Graham Avenue

Winnipeg, Manitoba, CANADA
R3C 4E3

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

December 11, 1990

Mr. Len Marchand
Chevron Canada Resources
500 — 5th Avenue S.W.
Calgary, Alberta

T2P OL7

Dear Len:

_ RE: Virden Roselea Unit No. 1
Reduced Spacing Proposal

The Petroleum Branch has reviewed your proposed 8 ha spacing unit boundaries.

With respect to the 8 ha spacing units for the proposed 11D-30-10-25 and
12D-30-10-25 infill wells, for the purpose of the application, the Petroleum
Branch is not concerned with truncation of the spacing units at the unit
boundary (please note the proposed modifications on the attached Flgure). The
Petroleum Branch anticipates however, that the Board will be concerned with
the effect of the reduced spacing project on the correlative rights of the
lessors and lessees adjacent to the unit. It is suggested that Chevron
address this matter in its application.

Yours truly,

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

JNF:cvs
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Manitoba I3

Energy and Mines Petroleum 555 — 330 Graham Avenue

Winnipeg, Manitoba, CANADA
R3C 4E3

{204) 945-6577

September 10, 1990

Chevron Canada Resources
500 - 5th Avenue 5.V,
Calgary, Alberta

T2P OL7

Attention: Mr. Len Marchand
Dear Len: )

Re: Virden Roselea Unit No. 1
Reduced Spacing Proposal

The Petroleum Branch has reviewed your request regarding the location of
proposed infill wells in Virden Roselea Unit No. 1.

The decision regarding speclal drilling spacing and target areas is under
the jurisdiction of the Board. Board Order No.'s SU 3 & SU 4 dealing
with 8 ha spacing in Daly Unit No. 1 and North Virden Scallion Unit No.
1l have a setback requirement of 200 m from the unit boundary. However
the normal 16 ha spacing target area is only setback 100 m from the side
of the spacing unit. Not wanting to prejudge the Board, the only comment
the Branch can make at this time is that a 100 m setback from the unit
boundary is not unreasonable given the prescribed target area for normal
16 ha spacing units.

With respect to directional survey requirements, under normal 16 ha
spacing a directional survey is required if a well is drilled outside the
central 100 m? area of the spacing unit. It is 1ikely that a
directional survey would be required for the 11D-30 and 12D-30 wells.

If you have any questions please contact the undersigned at (204)
945-6574.

Yours truly,

S

John N. Fox
Chief Petroleum Engineer

JNF:cvs
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Memorandum

J.R.D. Partridge, Chief
Land Utilization Section
Manitoba Agriculture

908 - 401 York Ave.
Winnipeg, MB.

Manitoba

Date March 22, 1990

To John N. Fox
Chief Petroleum Eng.
Petroleum Branch
555=-330 Graham Ave.

) Virden Roselea Unit #1 -
Sumect . Reduced Spacing Project Telephone  945-3837

We have reviewed the proposed reduced spacing of o0il wells on
30-10-25W and offer the following comments. We note that several of
the existing wells are located off-centre to significant degrees,
and that all seven of the proposed new wells are considerable
distances off-target. This leads us to question the
so-cften-mentioned importance of drilling new wells as close as
possible to the target locations. It appears there is much more
latitude and flexibility in moving surface locations around to suit
conditions than the text of the proposal admits to. Such belng the
case, it appears to us in Agriculture that where reduced spacing is
to be implemented on cultivated lands that allgnment of new wells
with existing ones should be practiced as was done in the Waskada
Unit #4 Pilot Project. oOf course, in specific situations, where
surface placements can be made in native or non-productive areas,
alignment would not be as crucial.

First 1 Fold

In summary, we would request that the proposal be re-examined to
determine if some alignments might be accomplished for this project.

Attach.

J R.D. Partrid
cc. B.G. Todd
T.L. Pringle
W. Digby
A. Toews
J. Hollinger
S. Scrafield

PSSt 25 894010021
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PS-f-26

Manitoba » J)

Date

To

Subject

March 21, 1991 Memorandum

- John N. Fox

- Chief Petroleum Engln
- Petroleum Branch

- 555-330 Graham Avenue

Floyd Phillips
Chief, Terrestrial
Quality Management
Manitoba Environment

" Virden Roselea Unit No. 1
" Reduced Spacing Project

Telephone

945-7003

The Terrestrial Quality Section of Manitoba Environment has concerns about
the following potential impacts of this reduced spacing pilot project:

1. Erosion on the Assiniboine Valley Slope

The air photo indicates that well locations 7D-30 and 8B-30 are
on the slope of the Assiniboine River Valley. Concerns are for
the disruption of the natural vegetation during well
installation, and the subsequent increased potential for soil
erosion once the vegetation is removed. Measures must be
implimented to prevent erosion impacts. These will include, but
are not limited to, minimizing the amount of vegetation which is
removed, installation of a berm to divert runoff water around
each site, installation of a berm on the downslope side of each
site to prevent uncontrolled runoff, and revegetating each site
as soon as possible after the well is completed. The berms
would have to be contoured and vegetated to prevent their
erosion.

2. Rare or Endangered Plants

There is increased potential for the occurrence of rare or
endangered plant species in undisturbed, naturally vegetated
river valleys. A survey by a professional botanist is needed,
to determine if rare or endangered plants are present at these
proposed well locations or along proposed access trail routes.
If any are present, well site or road locations should be
adjusted to avoid disturbing them.

3. Potential Contamination of Soil, Groundwater and Assiniboine
River with Drilling Fluids and Lubricating and Hydraulic 0ils

Spillage or careless disposal of drilling fluids as well as
lubricating and hydraulic oils must be prevented at all sites,
but especially at 7D-30 and 8B-30.

S0il contamination could preclude the establishment of the
vegetation cover needed for erosion control.

Contaminants may also seep down through the scil and contaminate
local shallow aquifers which may be present. In addition to the
obvious potential effect on potable water, there could alsc be
effects on surface water if a contaminated aquifer discharges
(e.g. springs) directly into rivers, ponds or lakes.




3. cont
Contaminants could also be transported to the Assiniboine River
by runoff. This is another reason for constructing a berm on
the downslope side of each well site.

If reduced spacing proves to be viable and is expanded in the future,
Manitoba Environment is concerned about the potential loss of agricultural
land and natural habitat. We realize that it is really up toc the land owner
to decide whether economic benefits adequately compensate for the loss of
productive land and the inconvenience of more obstructions in the fields.
Nevertheless we would want the proponent to make every effort to avoid
positioning wells in agricultural fields. The company should make every
effort to minimize natural habitat losses by avoiding locations within
natural bush or grassland habitat. Wells should be located at the edge of
fields, preferably along property boundaries and fence lines or at the edge
of natural grassland or bush areas. The high water zone of potholes or
creeks should also be avoided to prevent the contamination of surface water
by drilling fluids or in the event of accidental spills during operation of
the well.

Thank you for giving us the opportunity of commenting on this proposal.

o .

S. Floyd Phillips
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- Manitoba %

The Qil and Natural Gas Rocm 309

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

L (204) 945-3130
Certified Majl |’ 407 “1in

March 14, 1991

Canada Trust Company
c/o Montreal Trust
411 - 8 Avenue S.VW.
Calgary, Alberta
T2P 1E7

Dear 8ir:
Re: Application for Reduced Spacing

- V4 d

This letter 1s to notify you of an application by Chevron Canada Resources
for reduced 8 ha drilling spacing units in a portion of Virden Roselea Unit
No. 1 adjacent to lands in which you have a royalty or working interest.

For your information, a copy of the Board's notice is attached. The date
listed in the notice for filing of an intervention has been extended to
April 2, 1991.

Yours respectfully,

G

H. Glare Moster
Deputy Chairman

Attachment
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'Manitoba =%

The Oil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C ovs

(204) 945-3130
Certified Mail P#O7040%

March 14, 1991

John Wesley Clarke
Box 999

Virden, Manitoba
ROM 2C0

Dear Mr. Clarke:

Re: Application for Reduced Spacing
1 ¥ A =_GLhev

= [] NO

This letter is to notify you of an application by Chevron Canada Resources
for reduced 8 ha drilling spacing units in a portion of Virden Roselea Unit
No. 1 adjacent to lands in which you have a royalty or working interest.

For your information, a copy of the Board's notice is attached. The date
listed in the notice for flling of an intervention has been extended to
April 2, 1991,

Yours respectfully,

H, Clare Moster
Deputy Chairman

Attachment
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_ Manitoba %

The Oil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C ove

(204} 945-3130
Certified Mail 4o 7070

March 14, 1991

Richard Henry Stevens
General Delivery
Fannystelle, Manitoba
ROG OPO

Dear Mr. Stevens:

Re: Application for

Reduced Sp

b4 ) LS.

acing
= _Ghev

This letter is to notify you of an application by Chevron Canada Resources
for reduced 8 ha drilling spacing units in a portion of Virden Roselea Unit
No. 1 adjacent to lands in which you have a royalty or working interest.

For your information, a copy of the Board's notice is attached. The date
iisted in the notice for filing of an intervention has been extended to
April 2, 1991. '

Yours respectfully,

A os T

H. Clare Moster
Deputy Chairman

Attachment
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~ Méuiitdba %

The Oil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C ovs

(204) 945-3130
Certified Mail P 44 7,5¢, &
March 14, 1991

Saul Katz

158 Arrowwood Dr. S.
Winnipeg, Manitoba
R2V 2P1

Dear Mr. Katz:

Re: Application for Reduced Spacing

[} NC = LevVIon

This letter is to notify you of an application by Chevron Canada Resources
for reduced 8 ha drilling spacing units in a portion of Virden Roselea Unit
No. 1 adjacent to lands in which you have a royalty or working interest.

For your information, a copy of the Board's notice is attached. The date
listed in the notice for filing of an intervention has been extended to
April 2, 1991.

Yours respectfully,

Moo

H. Clare Moster
Deputy Chairman

Attachment
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_ Manitoba 3

The Qil and Natural Gas Room 309

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

' (204) 945-3130
Certified Maill4e 72 ol

March 14, 1991

Alexander Garfield Sissons
General Delivery

Portage La Prairie, Manitoba
RIN 3A7

Dear Mr., Sissons:
Re: Application for Reduced Spacing

Virden Roselea Unit No. 1 - Chevron Capada Resources

This letter is to notify you of an application by Chevron Canada Resources
for reduced 8 ha drilling spacing units in a portion of Virden Roselea Unit
No. 1 adjacent to lands in which you have a royalty or working interest.

For your information, a copy of the Board's notice is attached. The date
listed in the notice for filing of an 1ntervention has been extended to
April 2, 1991.

Yours respectfully,

=

H. Clare Moster
Deputy Chairman

Attachment
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~ Manitoba g?)’

The Oll and Natural Gas Room 309

d Legisiative Buiiding
Conservation Boar Winnipeg, Manitoba, CANADA

R3C 0v8

Certified Mail P 40 70%07 (204) 945-3130

March 14, 1991

Frank Osborne Meighen
110 - 11th Street
Brandon, Manitocba

R7A 5Y6

Dear Mr. Meighen:

Re: Application for

Reduced Spacing

' v h

This letter is to notify you of an application by Chevron Canada Resources
for reduced 8 ha drilling spacing units in a portion of Virden Roselea Unit
No. 1 adjacent to lands in which you have a royalty or working interest.

For your information, a copy of the Board's notice ig attached., The date
listed in the notice for filing of an intervention has been extended to
April 2, 1991.

Yours respectfully,

At

H. Clare Moster
Deputy Chairman

Attachment




Manitoba %

The OH and Natural Gas E°°.m| 3t996 Buitdin
Board egislative Building
Conservation winnipeg, Manitoba, CANADA
R3C o0vs

(204) 945-3130

NOTICE

UNDER THE MINES ACT

Chevron Canada Resources, Operator of Virden Roselea Unit No., 1 ("the
unit area") has made application:

1. Under Section 20 of the Petroleum Drilling and Productiocn
Regulation for approval of special drilling spacing wnits in a
portion of the wunit area. It is proposed that drilling spacing
units would be reduced from 16 hectares (40 acres) to eight
hectares (20 acres) in the project area outlined below. If the
application is approved and the area is fully developed on eight

hectare spacing, eight additional oil wells, located as indicated
would be drilled.

RGE 2|5 (WPM)

8 HECTARE
SPACING UNITS

| ) |
e 4
-13- l -18-
—_ -—-—J-—__]._.___,__ — 1
I I Section 19
LEGEND
@ Existing producer & Well to be converted to

water injector

O m new 8 hectare -¢- Abandoned producer

o pmm‘::: future 8 hectare .¢. Dry and abandoned

@ Existing water injector




2. Under Section 64 of the Petroleum Drilling and Production
Regulation for approval to convert the following wells to water
injection.

Placer Virden 9-30-10-25 (WPM)
Placer Virden l5-30—10—25 (WPM)

If no intervention in writing 1is received by the Board at Room 309,
Legislative Building, Winnipeg, Manitoba, R3C OvV8 on or before March 18,
1991, the Board may approve the application.

Copies of the application may be obtained from:

Information Centre
Chevron Canada Resources
500 — 5th Avenue S5.V.
Calgary, Alberta

T2F OL7

(403) 234-5580

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

555-330 Graham Avenue 247 Wellington Street West
Winnipeg, Manitoba Virden, Manitoba
{(204) 945-6577 {204) 673-2472
A
Dated at Winnipeg, this /5 day of /EﬁARUAR‘{ , 1991,

U

H. Clare Moster
Deputy Chairman
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PS-1-25

Manitoba

pate March 13,1991

Memorandum

T. Pearce

Planner

Municipal Planning Branch
555-330 Graham Ave. 112-340~-9th Street
Winnipeg, Mb. Brandon, Mb.

Subject VIRDEN ROSELEA UNIT NO. 1 - REDUCED SPACING PROJECT

To Mr. John Fox
Chief Petroleum Enginee
Petroleum Branch

Based on the application regarding the above identified project and our
Brandon Field Office review of this material with the R.M. of Woodworth
Council and the local District Petroleum Engineer, our comments are as
follows:

CONCERNS:

- The additional wells can not help but present a somewhat greater
degree of risk for environmental damage and a reduction in
agricultural use of the land.

RECOMMENDATIONS:

- The company locate the new wells on sites that, with proper
development will minimize soil erosion and prevent groundwater and
surface water (Assiniboine River) contamination.

- The company make an extra effort to inspect and keep each well site
clean and the pumps in good maintenance order so that soil
contamination is minimized.

- That the company undertake effective and prompt remedial actions
should there be any spills.

- That the company use existing roads and flowlines where possible to
service the new wells, and that as much land as possible be returned
to agricultural production once the new wells have been developed.

- That the company make every effort to reach satisfactory lease
arrangements with the landowners involved.

- That the company abide by the Provincial Pertoleum Regulations.

- That the company make available results of this Pilot Project to the
Municipality and the Brandon Field Office of the Municipal Planning
Branch.

Thank you very much for your attention.

T. Pearce, Planner

TP/ 1m
cc: Serge Scrafield



Chevron
Ngg# Chevron Canada Resources

v 500 - Fifth Avenue S.W., Calgary, Alberta T2P OL7
Phone (403) 234-5000 Fax (403} 234-5947

Calgary, Alberta
March 7, 1991

Mr. H. Clare Moster

Deputy Chairman

Manitoba, The Qil and Natural Gas
Conservation Board

Room 309

Legislative Building

Winnipeg, Manitoba

R3C 0V8

Dear Sir:

Virden Roselea Unit No. 1
Application for Reduced Spacing

We are providing you with an additional 3 copies of the original application and 6 copies of our
response to your letter dated February 15, 1991. In regards to your letter, we feel that many of
the questions asked of Chevron were not warranted because either they did not deal with the
type of information required under section 115 of the Petroleum Drilling and Production
Regulations or required detail beyond that normally submitted in such an application. In fact,
we feel that we went beyond the intent of section 115 in providing our analysis of the North
Virden Scallion infill project.

If there are any additional questions, please contact Kelly Edwards (403) 234-5388 or Richard
Forest at (403) 234-5397 in our Calgary Office, or Lyle Martinson at (204) 748-1334 in our
Virden office.

Yours very truly,

%‘D C. G. Folden, P.Eng.
Manager

Reservoir Engineering

RCFjlw




Virden Roselea Unit No.1
Application for Reduced Spacing

Additional Information

To the best of our knowledge, the names and addresses of the royalty owners in LSD’s. 13, 14
and 16 of section 30 are:

LSD’s 13 & 14

Canada Trust Company
c/o Montreal Trust

411 - 8 Avenue S.W.
Calgary, Alberta

T2P 1E7

John Wesley Clarke
Box 999
Virden, Manitoba

Saul Katz
Winnipeg, Manitoba

LSD 16

Canada Trust Company
c/o Montreal Trust

411 - 8 Avenue S.W.
Calgary, Alberta

T2P 1E7

Richard Henry Stevens
Fannystelle, Manitoba

Alexander Garfield Sissons
Portage LaPrairie, Manitoba

Frank Osborne Meighen
cfo 119 - 9 Street
Brandon, Manitoba

To the best of our knowledge, the working interest owner of LSD’s 13, 14, and 16 is Placer
CEGO (Amerada Hess). They are also Unit participants.




Geological Information

1

@)

3

4

(5)

In the cross-section, what do the numbers posted for each well on the map in the upper
right-hand corner represent?

The upper right-hand corner numbers represent the daily oil rate averaged over the life
of the well.

The @h and Kh maps for the 1st, 2nd and 3rd Oolite have identical numerical values for
all wells except 15-30. Is this correct?

The @h and Kh maps were constructed by multiplying the pay thickness by the average
weighted porosity and permeability determined by all core analyses.

The average weighted porosity of the 1st, 2nd, and 3rd Oolite for section 30 is 12%. The
average weighted permeability of the same zone for section 30 is 12 mD. Therefore, by
multiplying the net pay by the porosity value, it will give the same result as multiplying the
net pay by the permeability value.

Are the @h maps based on core data or a combination of core and log data?
The @h maps are constructed using a combination of core and log data.

What porosity, permeability and water saturation cut-offs have been used to determine
the @h and Kh maps for each member?

50%
7%
1mD

The cut-offs are as follows: SwW
@
K

N.B.  for the wells that Td’ed above the oil-water interface, the ah was determined by
subtracting the cherty structure from the assumed oil/water interface.

The @h maps for the various members indicate there is no net pay in the dry holes at
13-30 and 14-30. Explain the reasons for the sudden loss in reservoir quality at these
locations.

The reservoir has no porosity and permeability due to “deep” dolomitization caused by
fresh water percolation during the "Flossie Time" erosion.




Attachment 4 - Technical Justification

(6) The current recovery from the unit and project area is 27.3% OOIP and 21.9% OOIP,
respectively. Why is the current recovery in the project area so much lower than the
current unit recovery? What is the estimated ultimate recovery from the unit and
project area with and without infill drilling? What abandonment conditions are assumed
and on what parameters are the conditions based?

The recovery factor is calculated as follows:
RF = Cum. Production
OOIP

The OOIP for section 30 is high due to a structural dome which provides additional
reservoir storage and a thicker oil leg in the Cherty beds. This dome is not present
elsewhere in the Unit (see structural cross-section, Alta. chart 3 in attachment No.3).
Also, wells located on the apex of the structure are not completed in the Cherty, which
is the best reservoir.

Ultimate recoveries can be calculated from information supplied in Attachment 4. A time
limit of 30 years was imposed on the forecasts.

(7)  Please provide a list or a map showing current completion intervals and zones for all
existing wells in the project area.

1-30 37 in cherty beiow 3rd Oolite NN |N|N|NIJIN/{Y | Openhole
2-30 25’ in cherty 4 Oolite N[IN]|]Y |Y|Y{Y |[Y | Openhole
3-30 33’ in cherty below Cr. N{Y{Y|Y]|]YJ]Y |Y | Openhole
4-30 18 in cherty below Crinoidal N|lY | Y]|Y}JY Y |Y | Openhole
5-30 T.D. above cherty below Crinoidal NIY}JY|Y]|Y|Y|Y | Openhole
6-30 T.D. above cherty below Crinoidal NIlY|Y|]Y]{Y |Y |Y | Openhole
7-30 4’ in cherty above Crinoidal Y|{Y|{Y|Y |Y |Y|Y | Openhole
B-30 36" in cherty below Sandhill NINJY |Y|Y |Y |Y | Openhole
9.30 20’ in cherty below 3rd NIN]JY |Y |Y |Y |Y | Openhole
10-30 |6" in cherty above cherty N|IN]|JY|Y]|]Y Y [Y | Openhole
11-30 5’ in cherty below Crinoidal NlY]Y Y |Y [Y |Y | Openhole
12-30 40" in cherty below Crinoidal N|INI]JY Y |]Y |Y |Y { Openhole
15-30 4’ in cherty ] below Crinoidal N|IN|Y|Y Y ]Y |N | Openhole
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(8) Were the water saturation values determined from log analysis or special core studies
or a combination of both?
The water saturation were estimated using log analyses only.

(9) Please provide a list of individual well OOIP by zone in the project area.

OOIP BY ZONE

3 ad
in Bbls o 4
' @U’"”_‘I

130  dolomitized 460,060 +¢7 | 40,726~ 76841 | 39,898 4 514,00033)
230 dolomitized | dolomitized | 77,225 - | 47,789°| 86,062 | 57,190 * | 533,000 | - ol
330 227,568 631,000 % 47,641 ~ | 28963-| 86890 | 0 323.000% | %
430 390,116 344000 ¥ | 47,641 x | 33,6914 107,580¢| 0 0 ~%
530 189,000 287,000 71205¢ | 43,444 | 112,542n| 66,497 ¥ | 495,000,
6-30 186,783 460,000 ¥ | 44,567 | 52,015-| 80,683 | 58,517 » -628,000/Ij
730 0 344000 ¥ | 114,760 Y 44,600 4 44,600 =| 114,000 7 .,_780,00(1%
830 0 460,000 0 0 0 132,403 970,000
930 0 0 0 0o |57098 |11,112 | 285000 -
1030 0 0 0 0 | 115852 | 33337 ;'é9c§600>
11-30 244,700 258,000 99893 | 57,926 | 53,788 | 62,773 - 1,028,000
12-30 251,625 230,000 53483 | 43,444 | 107,577 | 45750 | 609,000
15-30 231,700 344,000 44500 | 28900 | 114900 | 0 0
IR

(10) Is the net pay map (Figure 2) a summation of the net pay in all members?

Yes.

(11) What is the source, cause and estimated volume of oil migration into the project area?
oY e Pn

Undrained Cherty in LSD’s 5, 6, 7, 10 & 11 estimated at 3.8 MM Bbis OOIP.

AL, el

‘_'Qf-kcuuu»?/ _%3’7,3 ""U’}‘L._’E_
- -G)-Cfl Il C\"LL‘\L? gu.p O{ (_(Jd'_f”u)_




(12)

(13)

(14)

15)
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Why is the 4D-30 location not included in the list of proposed infill wells for the reduced
spacing project? Does Chevron plan to drill this location in the future?

A well at this location is structurally low, downdip, and at proximity to a water injector.
The structure on top of the Cherty is —560 feet subsea, therefore no or very little Cherty
pay is expected at this location. Depending on the results of the infill program, this
location could be considered as part of a different infill project at a later date.

In the application, Chevron gives a zonal breakdown of OOIP and indicates that
production within the project area has been mainly from the Sandhill and Cherty
Members with some additional production from the Oolites. Has Chevron tried to
determine zonal oil production and current zonal recoveries? Will Chevron be evaluating
inflow from individual zones in the infill wells, by selective swabbing or other means, to
assist in waterflood evaluation and optimization?

Chevron has not tried to determine zonal oil production and current zonal recoveries.
Chevron may evaluate inflow from individual zones in the infill wells to assist in waterflood
optimization as determined on a well-by-well basis.

List the six wells in the project area that have penetrated the Cherty Member. Is the
deepening of existing producing wells an option for recovering undrained Cherty
reserves? What percentage of the estimated incremental recovery of 3.2% OOIP is
associated with production of undrained Cherty reserves?

02-30 T.D.ed 25" in cherty
03-30 T.D.'ed 33 in cherty
04-30 T.D.ed 18 in cherty
08-30 T.D.ed 36" in cherty
09-30 T.D.ed 20" in cherty
12-30 T.D.’ed 40’ in cherty

After drilling the infill wells and reviewing the data, Chevron will consider deepening some
of the existing wells. The 3.2% OOIP incremental recovery is associated with all of the
undrained cherty reserves.

According to the application, there has been no production from the Crinoidal Member,
which contains 10% of the OOIP in the project area. Does Chevron plan to complete the
Crinoidal Member in the infill wells and if so, what is the estimated contribution of
Crinoidal production to the total incremental recovery?

Yes, Chevron plans to complete the Crinoidal Member in the infill wells. The Crinoidal
member has yet to be proved productive. Therefore, Crinoidal reserves were not included
in the total incremental recovery.

Gpende polan ;a\
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(16) According to the application, all water injection in the project area is into the Sandhill
and Oolites Members. What degree of pressure support has the Cherty Member received
from the injectors adjacent to the project area and has the Cherty Member within the
project area been effectively waterflooded? If not, how will the proposed injector
conversions improve the effectiveness of waterflooding the Cherty? Which zones will the
proposed injectors be completed in? Will Chevron be deepening either of the existing
injectors in the project area into the Cherty?

The 05-25 well is the closest water injector well outside the infill area. The well was
drilled to a depth of 2057 feet subsea. The well T.D.’ed above the Cherty and casing was
landed at a depth of 2005 feet, just above the Sandhill. Therefore, the Sandhill and the
Oolites are effectively waterflooded, but not the Cherty zone.

The two proposed injection wells 9-30 and 15-30 are located on the flank of the structure.
Water injection from these wells is likely to displace the oil towards the apex of the
structure where the oil can be produced. Water injection on the apex of the structure
could prematurely increase the WOR in downdip wells. The existing water injector will
not be deepened into the Cherty.

(17) Has Chevron run any injection profile logs to evaluate the vertical distribution of
injected fluids in the project area? Can incremental recovery in the project area be
increased economically, by controlling/modifying zonal injection rates?

No injection profile logs have been run. All wells are open hole and modifying zonal
injection rates could be a problem.

(18) Chevron noted that if injection at 9-30 and 15-30 could not meet the increased voidage
from the infill wells, an additional injector conversion may be necessary. Which well(s)
is Chevron considering converting?

Another well located on the flank of the structure like 04-30 or 12-30 could be considered /
as an additional water injector.

(19) It is apparent from the infill well production forecast (Figure 7) that there is a
significant acceleration component. Please provide a plot of daily production versus time
for the incremental production and acceleration components of the infill production
forecast.

Separate incremental and accelerated forecasts were not developed.
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Attachment 5 - Analysis of Reduced Spacing

(20)

(21)

(22)

North Virden Scallion Unit No.1 (NVSU No.l)

Explain the reasons for the difference in estimated (7.6% QOOIF) and actual {1.7% OQOIP)
incremental recovery for the NVSU No.1 reduced spacing project and the estimated
incremental recovery (3.2% OOIP) for the VRU No.1 reduced spacing project.

The estimated 7.6% OOIP incremental reserves forecasted for the NVSU No.1 infill
program was determined after analyzing the results of the "corridor” infill drilling. The
incremental recovery as a result of infill drilling in the "corridor” area was estimated at
6.1% OOIP based on decline analysis.

The 7.6% OOIP incremental reserves factor was overly optimistic for NVSU #1 infill
program. The corridor infill wells were drilled on a dome structure centered on section
27 & 28-11-26W1. The NVSU #1 infill wells were drilled in structural lows resulting in
a 1.7% OOIP incremental reserves.

The 3.2% QOQIP incremental reserves for the VRU No.1 area is established as follows:

5-30 Cherty reserves OOIP = 495,000
6-30 = 628,000
7-30 = 780,000
10-30 = 894,000
11-30 = 1.028.000
TOTAL = 3,825,000 bbls

Rec @ 15% 3,825,000 bbls 574000bbls [ 41200 o)

or 3.2% of OQOIP

N.B.  The other 15% of Cherty reserves might have been produced from existing wells.

Should Point 3 on page 5 be prefaced with "avoid"?

Yes

Chevron estimated reserveir continuity in the NVSU No.1 reduced spacing project to be
82% on 16 ha spacing. Post-drilling project analysis indicated the project area had been
depleted/swept by existing producers/injectors and the Oolite and Cherty Members were
more laterally continuous than predicted. What is the revised estimate of reservoir
continuity on 8 ha and 16 ha spacing in the NVSU No.1 reduced spacing project? Are
these numbers applicable to the VRU No.1 reduced spacing project? Is there a concern
that good lateral continuity will have a detrimental impact on incremental recovery in
the VRU No.1 reduced spacing project as was the case in the NVSU No.1 reducing
spacing project?
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Reservoir continuity was determined for the Scallion infill area using the following
equation:

Continuity = (P;ig thilc):kness (above cut-offs)
oss Pay
Total thickness (above & below cut-offs)

This equation should not be used to determine reservoir continuity because it is not a
measure of lateral continuity. Therefore, a quantitative estimation of reservoir continuity \/
can not be determined for NVSU #1 or VRU #1. The reservoir continuity at VRU #

1 is probably similar to NVSU #1.

Lateral continuity is good but vertical permeability/continuity is very low, therefore,
incremental recovery from the Cherty is likely to be high, whereas incremental recovery \/
in higher members (Sandhill to Oolites) is likely to be low.

(23) Chevron indicated the high cumulative production at 7.26-11-26 and depleted a
significant portion of the NVSU #1 reduced spacing project area, resulting in the poor
performance of the offsetting infill wells. A similar argument could be made for the 6-30
and 10-30 wells in the VRU No.1 reduced spacing project area. Does Chevron have any
concerns that these wells may have drained a disproportionate share of the reservoir?

07-26-11-26W1 (40" cherty pay only) structurally highest well in area.

Rec = Cum.oil = 1,048,000 bbls x 100 = 140%
OQIP 777,000 bbls

Rates 37 BOPD, WOR = 2.4

06-30-10-25W1 OOIP = 1,303,940 bbls
Rec = Cumoil = _6798%0bblsx100 =  51%  gycludiiq 15
* 0OIP 1,324,000 bbls
OLM’k7

Rates 25 BOPD, WOR =6

* including Cherty pay

10-30-10-25W1 OOIP =  5540:7758-13-50 = 1,027,000 bbls ot e
ST AP,
Cum. oil = _660,060 bbls x 100 = 63% ey ¥

* QOIP 1,043,200 bbls T e.,:-.\r\.—} ALeooca

t V¢ e Vo . -]

Rates 45 BOPD, WOR = 043 "
Mol le (52 6040

* including Cherty pay Ay Yy, J
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The above calculations demonstrate the difference between the 07-26 Scallion recovery
and the Roselea 06-30 and 10-30 recoveries.

The 07-26 well has produced 140% of OOIP whereas 06-30 and 10-30 wells have produced
60% of OOIP. The higher-than-usual recovery at 06-30 and 10-30 is due to enhance
sweep efficiency created by the 05 & 07-30 water injectors.

The 07-26 well has obviously drained more than 40 acres. The 06 and 10-30 have also

drained more than 40 acres, but only in the Sandhill and Oolites. The oil might have
migrated from the Sandhill and Oolite Members at 05 & 07-30.

The OOIP for spacing 05 & 07-30 are:

0530 OOIP = 586,700 bbis (exc. Cherty OOIP)
0730 OOIP = 661,900 bbis (exc. Cherty OOIP)
TOTAL = 1,248,600 bbls (exc. Cherty OOIP)

A portion of this oil has probably been produced from the existing wells due to the sweep
created by the 07-30 & 5-30 water injector. However, a portion of the Cherty oil has not
been swept due to the 05-30 & 7-30 completion above the Cherty zone. The undrained
Cherty oil reserves for 1sd’s 05 & 07-30 are 1,275,000 bbls.

05-30 Cherty OOIP = 2640-7758-13-5 = 495,000 bbls
1.06

07-30 Cherty OOIP = 4140-7758-13-5 = 766,000 bbls
1.06

Depletion effects from 6-30 and 10-30 are of some concern to Chevron, although they are
not likely to be as severe as those caused by 7-26. This is one of the reasons for doing a
pilot project.
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Attachment 7 - Benefits to Crown and Lessors

(24)

(25)

(26)

27

(28)

Please provide the information shown in the three graphs in Attachment 7 in tabular
form.

Attached.

Has Chevron contacted working interest owners in VRU No.1 with respect to the special
treatment of royalties and taxes that will be necessary if the project is approved?

Only with two partners (Suncor and Amerada Hess) who had requested the information
CCR intent to provide the information to all partners as soon as the reduce spacing
application is approved.

Please provide a topographic map of the project area showing the well locations, access
roads and flowline and injection line routes.

A topographic map has not been provided. As discussed in a telephone conversation
between Mr. John Fox and Mr. John Fulton on March 4, 1991, the only available
topographic map has a scale of 1:50000. This scale is much too small to provide any useful
elevation information relative to the proposed well locations or road and pipeline routings.

Please provide an outline on the aerial photograph of agricultural land use (i.e.
cultivated and pasture) and areas with little topsoil.
The area where the infill is occurring is on marginal land for agricultural purposes. The

whole area has little topsoil especially the areas on the side of the hill. See attached map
for agricultural land use.

In the serial photograph there is evidence of a metwork of trails running north and
northeast from 6-30. Does Chevron use these trails to access the existing wells?

The trails running north and northeast from 6-30 are no longer used.




(29)

(30)

(D

(32)

(33)
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The access road to 11D-30 as shown on the aerial photograph is through a forested area.
Would it be feasible to access 11D-30 from the south, off the access road to 10B-30 and
thereby avoid destruction of trees which would result from the proposed access?

Yes, instead of accessing 11-D-30 from the north it could be accessed from the east off
the existing road to 10B-30. See attached map.

Please provide a summary of potable groundwater resources in the project area including
the location of all potable water supply wells and dugouts.

There appears to be only one dugout in the infill area which is filled by runoff in the
spring only. It dries up in the summer and the cattle get there water from the river.
There are no water wells in the infill area. See attached map.

Will electrical power be run underground to the infill wells?

Electrical power will be run underground to areas that are cultivated. In pasture areas,
overhead power lines will be used. This area is extremely rocky and it is difficult to bury
power lines.

What lease construction precaution will be taken to minimize erosional concerns at the
7D-30 and 8B-30 locations on the slope of the river valley and what measures will be
taken to confine drilling and produced fluids to the wellsite? Is there any merit in
directionally drilling these wells?

Firstly, directional drilling was not reviewed in detail because it negatively affects the
economics. To minimize erosion at these leases, the following will be observed:
1. minimum amount of disturbance of lease site and road

2. clear minimum amount of bush

3. restore and seed lease

4, attempt to detour water around lease area

5. continue to monitor and take further action as required

Where in the project area does Chevron plan to use fibreglass pipe and where will steel
pipe be used? What is the reason for using the different materials?

Fiberglass pipe is used for its corrosion resistance which reduces inhibitor cost. Steel pipe
is used for its durability in rock areas. Because we are confident in our inhibition
protection and cathodic protection programs, we propose to use steel pipe mainly in the
infill area because of the rocks. Fiberglass pipe requires proper sand padding and rock

shielding making steel pipe more economical and easier to install. Fiberglass pipe will be
used only where practical.
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It is recognized that Chevron has in place preventative measures to help reduce flowline
leaks and closely monitors its flowlines to ensure a leak is detected as quickly as
possible. However, what spill reduction equipment such as check valves and pressure
shutdowns does Chevron plan for the high volume flowlines in the project area to
minimize spill volumes in the event of a flowline failure?

There are high pressure shutdown valves at all well sites and all new flowlines will have
check valves installed at the headers.

Attachment 13 - Drilling Program

(35)

(36)

37N

Does Chevron plan to shut-in the water injectors in and surrounding the project area
before and during the drilling of the infill wells?

The Chevron drilling plan is designed to handle the present reservoir pressure. We do not
anticipate having any problems; therefore, our intention is not to shut in injection wells
because production would have to be suspended because of a lack of water handling
capacity. However, we will be in close contact with the drilling group and if needed, water
injection could be stopped.

What is the additional cost, if any, to drill the infill wells using lease tanks instead of
drilling pits? Are there any other concerns with the use of lease tanks?

The additional cost to drill infill wells using lease tanks instead of drilling pits would be
$12,000.

Historically, wells drilled on the Assiniboine Valley floor have encountered water flows
in the Swan River and other aquifers due to lower ground elevation. What contingency
measures does Chevron propose to address this potential problem for he 7D-30 and the
8B-30 locations which are close to the valley floor?

Offsets to the proposed 7D-30 and 8B-30 locations include three wells drilled in 1955/56;
9.30-10-25, 8-30-10-25 and 1-30-10-25. All three wells were drilled in the Assiniboine
Valley. In this area the valley floor is 61 m lower than the surrounding land. There is no
record of any water flow encountered during the drilling of these wells. However, if a
water flow from the Swan River were encountered during the drilling of one of the
proposed wells, the well would be shut-in on the surface Csg which will be set at sufficient
depth to withstand shut-in pressures. The mud weight would then be increased to
overbalance and shut off the flow.
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Miscellaneous Comments

(38)

As required under clause 115(b) of the regulations, provide the names of the royalty and
working interest owners within one kilometre of the project area (excluding those lands
within VRU No.1).

Royalty Owners 10-25-WPM

SEY:19 David Fefchak and Marilyn Fefchak, Virden
Jim Latham, Virden

SW%19 David Fefchak and Marilyn Fefchak, Virden
John Alexander Forrest and Judith Irene Forrest, Virden
Marilyn Fefchak, Box 1403, Virden, ROM 2C0
Beverly Gay Waller, Box 981, Lenore, Manitoba, ROM 1E0

NE¥:19 Beverly Gay Waller, Box 981, Lenore, Manitoba, ROM 1E0
Marilyn Fefchak, Box 1403, Virden, Manitoba, ROM 2C0

Toronto General Trusts, 283 Portage Avenue, Wi'nn'ipeg, Manitoba
(is now Canada Trust Company, ¢/o Montreal Trust Company,
411 - 8 Avenue S.W., Calgary, Alberta, T2P 1E7)

NW%19 Beverly Gay Waller (address above)
Marilyn Jean Fefchak (address above)

NWv31 Naco Limited, c/o Aikens MacAulay, Winnipeg, Manitoba

North Canadian Trust, 209 Bank of Nova Scotia Building, Winnipeg
(may be bought out by Sun Life - (204) 994-0021)

John Spelliscy, Brandon, Manitoba

NEVi31 Beverly Gay Waller (address above)
Marilyn Jean Fefchak (address above)
Deno Fontana, Virden, Manitoba, ROM 2C0  Phone (204) 748-2117
Kate Gorzala, Virden, Manitoba, ROM 2C0 Phone (204) 748-2453

SEY31 Beverly Gay Waller (address above)
Marilyn Jean Fefchak (address above)
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SWY31 See Notes

S¥, NE% 32 CROWN LAND

NwWvi32 Elizabeth Anne Forsyth (Calgary) & Jacqueline Sylvia
Brayfield (Toronto), ¢/o Buckingham, Toews & Swelty
(Barristers - Virden)
Kate Gorzala, Virden, Manitoba
John Wesley Clarke, Winnipeg, Manitoba
Marilyn Jean Fefchak (address previous page)
Beverly Gay Waller (address previous page)

NOTES

SW¥.31 does not appear in Field Title's records (abstracts), although their map shows it as being
CPR land.

Companies (WI)

Murphy Oil (SW31, AID) 1700, 800 - 6 Ave. S.W., Calgary

Owega Hydrocarbons (8Y232) 1300, 112 - 4 Ave. S.W., Calgary

Petro Canada (Gulf) (NW31) 150 - 6 Ave. S.W., Calgary

Possibly PanCanadian if CPR land on SW31 is controlled by them (150 - 9 Ave. S.W., Calgary).

(39) Please provide a summary of well data that will be obtained during drilling of the infill
wells (i.e. logs, cores, tests, etc.) Will Chevron be conducting any special core studies or
any other reservoir tests or surveys?

2a-30 1 x 18 m core at first sign of Sandhill porosity
7d-30 1 x 18 m core cut at top of first Oolite

8b-30 1 x 18 m core cut first sign of Sandhill porosity
6¢-30 1 x 18 m core cut at first sign of Sandhill porosity
11d-30 1 x 18 m core cut at top of first Oolite

12d-30 1 x 18 m core cut at top of first Oolite

10b-30 1 x 18 m core cut at top of Crinoidal in cubic.

All infill wells will be logged with Microlog, Gamma-Ray, Phasor Induction, Compensated
Density and Neutron. Chevron will not be conducting any special core studies or any
other reservoir tests.
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40) What is Chevron’s proposed program of monitoring reservoir pressure in the project
area?

Chevron monitors reservoir pressure once every 3 years and this should be sufficient.

(41) What are Chevron’s views on the use of horizontal drilling as an alternative method of
recovering incremental reserves in the project area?

Horizontal wells were not evaluated for this infill project. However, several problems of

using horizontal wells in a 20 acre infill can be identified:

a) increased costs for horizontal wells

b) the horizontal section would be drilled in only one of the seven Lodgepole members

¢) on 8-ha spacing vertical wells will be almost as effective as a horizontal well for
producing the incremental reserves.

RCFfslw
(REFADAILY\GEO-INFO.RCF)




INFILL CASE

FH ROY CR ROY MIN TAX
(M %) (M %) (M %)
342.7 8.1 114.5
aB81.4 1992.5 2505.8
S70.1 238.0 IRT b
S460.4 2260 TO0.LA
544,0 211.9 el At
S40, 7 201,73 PEG.L b
557.9 192.3 215.4
Y 182.8 192.9
533.6 174.4 173.0
SE5.2 166.8 157.4
5424 1461 .5 17%6.5
547 .2 154,9 119.1
553.0 148.7 103.6
556.5 141.7 90,0
560.9 175.4 78.8
SHO0 .3 127.8 67.9
S88,0 121.0 57.4
856, 6 113.9 47 .64
5494, 1 112.1 =7.8
55T, 5 100,9 29.0

108246.5 I208.8 Z015.3

EASE CASE

FH ROY R ROY MIN TAX
(M %) (M %) S(M %)
2659.6 120.6 184.9
456.7 200.4 2946 .4
451.5 191.3 272.5
447 . & 182.3 250,0
4%9.8 172.4 2264
438.8 165.3 208.0
340.7 159.8 190.7
441 .6 187.8 173.6
444 ,9 148.6 158.46
450, % 144,00 1458.6
4460 .6 141.2 134.5
468.9 i37.0 123,72
478.4 134.0 112.5
484.1 170.2 101.8
494 ,7 126.4 2.2
499,14 121.5 82.5
501.9 116.0 72.8
505.9 111.8 64.1
510.5 107.64 ' 56.3
513%.7 107.6 49,1

F197.4 2867.9 2996.1
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February 26, 1991

Serge Scrafield John N. Fox

Senior Planner Chief Petroleum Engineer
Provincial Planning Branch Petroleum Branch

Rural Development 555-330 Graham Avenue

4th floor - 800 Portage Avenue

RE: Virden Roselea Unit No. 1
Reduced Spacing Project

Chevron Canada Resources, the operator of Virden Roselea Unit No. 1, has
made application to reduce well spacing from 16 ha to 8 ha in a portion of
the unit.

The pilet project, which requires the approval of The 0il and Natural Gas
Conservation Board, involves the drilling of 7 infill wells and the
conversion of 2 producing wells to water injection wells.

Attached is a copy of Chevron's application. The Branch has requested
Chevron file additional information in support of the application. The
additional information will be forwarded to you, when we receive it., I
ask that you review the application and provide me with your comments
before March 18, 1991. If you have any questions, please contact me at
945-6574.

DRIGINAL S0
JORE L
John N. Fox
cc: Dale Partridge ’
Manitoba Agriculture (Note: Extra copies of the

(application are not available
(at this time. Once copies are
(received, a copy will be
(forwarded to you.
cc: Floyd Phillips (
Manitoba Environment (
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THE HIGHWAY TRAFFIC BOARD

Notice is hereby given that a hearing of the Highway Traffic
Board will be held on Thursday, March 7, 1991 at 09:00 hours
in Swan River Council Chambers, 216 Main Street West, Swan
River, Manitoba.

Permits — Part I — Section 9 H.P.A. and Part IIf — Section 17
H.P.A.
13/006/202/A/9G¢ — Repap Manitoba Inc,

An application for a permit for a Temporary Access Driveway
(Logging Road) onto PT.H. No. 6, S.E. %, Section 11-55-12 West,
The Pas Unorganized Territory.
09/083/081/5/90 — Ed Yaknovich

An application for a permit for an Off-Premise Sign
(Commercial) adjacent to PT.H. No. 83, SW. %4, Section 17-31-29
West, Swan River Unorganized Territory.

Speed Zones — Sections 97 and 98 HT.A.
010-8 — Provincial Traffic Engineer

Consideration to be given to shortening the existing 60 Km/h
speed zone on portions of PT.H. No. 10 to a point 100 metres
north of Park Drive and the approval of an 8¢ Km/h maodified
speed zone for a distance of 650 metres beginning at the point
100 metres north of Park Drive, Town of Swan River.

366-S — Provincial Traffic Engineer

Consideration to be given to a modified speed zone of 70
Km/h on portions of P.R. No. 366 beginning at the point 700
metres south of PT.H, No. 10 and continuing southerly for 700
metres in the R.M. of Minitonas and the Village of Minitonas.

366-S — Provincial Traffic Engineer

Consideration to be given to a modified speed zone of 70
Km/h on portions of P.R. No. 366 beginning at the point 50
metres north of Isable Avenue and continuing southerly for a
distance of 250 metres, Village of Minitonas.

366-S — Provincial Traffic Engineer

Consideration to be given to exciude a portion of P.R. No.
366 from the restricted speed area beginning at the point where
the southern boundary of the Village of Minitonas crosses the
highway and continuing northerly for 400 metres, Village of
Minitonas.

010-8 — Little Athapap Cottage Owners Association

Consideration to be given to easterly and northerly extension
of the existing modified speed zone of 70 Km/h on pertions of
PT.H, No. 10 in the vicinity of Baker’s Narrows and Sally’s Beach,
Flin Flon Unorganized Territory.

The Highway Traffic Board will be prepared to consider all
submissions written or oral on the above applications by
contacting the Secretary prior to or at the hearing.

206-301 Weston Street
Winnipeg, Manitoba
R3E 3H4
Phone: 945-8912
A. POLTARUK, MMM CD
Secretary,
26178 The Highway Traffic Board.

UNDER THE MINES ACT

NOTICE

Chevron Canada Resources, Operator of Virden Roselea Unit
No. 1 (““the unit area’’} has made application:

1. Under Section 20 of the Petroleum Drilling and Production
Regulation for approval of special drilling spacing units in a
portion of the unit area. It is proposed that drilling spacing units
would be reduced from 16 hectares (40 acres) to eight hectares
(20 acres) in the project area outlined below. If the application
is approved and the area is fully developed on eight hectare
spacing, eight additional oil wells, located as indicated would be
drilled.

2. Under Section 64 of the Petroleum Drilling and Production
Regulation for approval 1o convert the following wells to water
injection.

Placer Virden 9-30-10-25 (WPM)

Placer Virden 15-30-10-25 (WPM)

If no intervention in writing is received by the Board at Room
309, Legislative Building, Winnipeg, Manitoba, R3C 0V8 on or
before March 18, 1991, the Board may approve the application,

Copies of the application may be obtained from:

Information Centre

Chevron Canada Resources

500-5th Avenue S.W,

Calgary, Alberta

T2P OL7

(403) 234-5580

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

555-330 Graham Avenue 247 Wellington Street West

Winnipeg, Manitoba Virden, Manitoba

(204) 945-6577 (204) 673-2472

Dated at Winnipeg, this 15th day of February, 1991,

H. CLARE MOSTER,
2655—8 Deputy Chairman.

RGE 25 (WPM)
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February 14, 1951

The 0il and Natural Gas John N. Fox
Conservation Board Chief Petroleum Engineer
— Ian Haugh, Chairman Petroleum Branch

— H. Clare Moster, Deputy Chairman
— Wm. McDonald, Member

RE: Virden Roselea Unit No. 1
Application for Reduced Spacing

Chevron Canada Resources has applied (91-01-18) for approval of reduced 8 ha
spacing and modification to pressure maintenance operations in a portion of
Section 30-10-25 (WPM) in Virden Roselea Unit No. 1. The Petroleum Branch
has completed its preliminary review of the application and has identified a
number of areas that require further information, clarification or comment.

RECOMMENDATIONS

It is recommended that notice of the application (attached) be published in
the Virden Empire Advance and the Manitoba Gazette, as well as sent directly
to the following:

(1) the surface owners in Section 30,

(2) the royalty and working interest owners of Lsds 13, 14 and 16 of
Section 30,

(3) the Departments of Rural Development, Agriculture and Environment, and

(4) the Surface Rights Association,

Chevron will be requested by phone to supply the names and addresses of the
persons listed in Item (2) as quickly as possible,

A copy of the proposed Board deficiency letter is attached.

John N. Fox

Approved:

L.R, Dubreuil, Director
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The Oil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C 0V8

(204) 945-3130

February 15, 1991

Mr. C.G. Folden, P. Eng.
Manager, Reservolr Engineering
Chevron Canada Resources

500 - 5th Avenue S.W,

Calgary, Alberta

T2P OL7

Dear Sir:

RE: Virden Roselea Unit No. 1
A tio or Reduced a

Your application dated January 18, 1991 for approval of special drilling
spacing units and modification to pressure maintenance operations in a
part of Virden Roselea Unit No. 1 (VRU No. 1) is acknowledged.

The application has been reviewed and a few areas have been identified
that require further information, clarification or comment. These are
outlined below in the order each subject appears in the application.

Before notice of the application 1is published, the Board requires the
names and addresses of the royalty and working interest owners in Lsds,
13, 14 and 16 of Section 30. Are these parties also participants in VRU
No. 1? ©Upon receipt of the names and addresses, notice of the
application will be published in the Virden Empire Advance and the
Manitoba Gazette,

Please provide the Board with an additional 3 copies of the original
application and 6 coples of your response te this letter.

Attachment 3 - Geological Information

(1) In the cross-section, what do the numbers posted for each well on
the map in the upper right-hand corner represent?

(2) The #h and kh maps for the lst, 2nd and 3rd Oolite have identical
numerical values for all wells except 15-30. 1Is this correct?

(3) Are the Sh maps based on core data or a combination of core and log
data?




(4)

(5)

What porosity, permeability and water saturation cut-offs have been
used to determine the gh and kh maps for each member?

The p‘h maps for the various members indicate there is no net pay in
the dry holes at 13-30 and 14-30. Explain the reasons for the
sudden loss in reservoir quality at these locations.

Attachment 4 - Technical Justification

(6)

(N

(8)

(9

(10)

(11)

(12)

(13)

(14)

(15)

The current recovery from the unit and project area is 27.3% 0QIP
and 21.9% O0OIP, respectively. Why is the current recovery in the
project area so much lower than the current unit recovery? What is
the estimated ultimate recovery from the unit and project area with
and without infill drilling? What abandonment conditions are
assumed and on what parameters are the conditions based?

Please provide a list or a map showing current completion intervals
and zones fer all existing wells in the project area.

Were the water saturation values determined from log analysis or
speclal core studies or a combination of both?

Please provide a list of individual well OOIP by zone in the
project area.

Is the net pay map (Figure 2) a summation of the net pay in all
members?

What is the source, cause and estimated volume of oil migration
into the project area?

Why is the 4D-30 location not included in the list of proposed
infill wells for the reduced spacing project? Does Chevron plan to
drill this location in the future?

In the application, Chevron gives a zonal breakdown of Q0IP and
indicates that production within the project area has been mainly
from the Sandhill and Cherty Members with some additional
production from the QOolites, Has Chevron tried to determine zonal
oil production and current 2zonal recoveries? Will Chevron be
evaluating inflow from Individual zones in the infill wells, by
selective swabbing or other means, to assist 1in waterflood
evaluation and optimization?

List the six wells in the project area that have penetrated the
Cherty Member. Is the deepening of existing producing wells an
option for recovering undrained Cherty reserves? What percentage
of the estimated incremental recovery of 3.2% OQIP is associated
with production of undrained Cherty reserves?

According to the application, there has been no production from the
Crinoidal Member, which contains 10% of the OOIP in the project
area, Does Chevron plan to complete the Crinoidal Member in the
infill wells and if so, what is the estimated contribution of
Crinoidal production to the total incremental recovery?




(16)

(17)

(18)

(19

According to the application, all water injection in the project
area is into the Sandhill and Oclites Members. What degree of
pressure support has the Cherty Member received from the injectors
adjacent to the project area and has the Cherty Member within the
project area been effectively waterflooded? 1If not, how will the
proposed injector conversions improve the effectiveness of
waterflooding the Cherty? Which zones will the proposed injectors
be completed in? Will Chevron be deepening either of the existing
injectors in the project area into the Cherty?

Has Chevron run any injection profile logs to evaluate the vertical
distribution of injected fluids in the project area? Can
incremental recovery in the project area be increased economically,
by controlling/modifying zonal injection rates?

Chevron noted that 1f injection at 9-30 and 15-30 could not meet
the increased voldage from the infill wells, an additional injector
conversion may be necessary. Which well(s) is Chevron considering
converting?

It is apparent from the infill well production forecast (Figure 7)
that there is a significant acceleration component. Please provide
a plot of daily production versus time for the incremental
production and acceleration components of the infill production
forecast.

Attachment 5 - Analysis of Reduced Spacing

(20)

(21)

(22)

(23)

North Virden Scallion Unit No. 1 (NVSU No. 1)

Explain the reasons for the difference in estimated (7.6% 00IP) and
actual (1.7% OO0IP) incremental recovery for the NVSU No. 1 reduced
spacing project and the estimated incremental recovery (3.2% 00IP)
for the VRU No. 1 reduced spacing project,

Should Peint 3 on page 5 be prefaced with "avoid"?

Chevron estimated reservoir continuity in the NVSU No. 1 reduced
spacing project to be 82X on 16 ha spacing. Post-drilling project
analysis indicated the project area had been depleted/swept by
existing producers/injectors and the Oolite and Cherty Members were
more laterally continuous than predicted. What is the revised
estimate of reservoir continuity on 8 ha and 16 ha spacing in the
NVSU No. 1 reduced spacing project? Are these numbers applicable
to the VRU No. 1 reduced spacing project? Is there a concern that
good lateral continuity will have a detrimental impact on
incremental recovery in the VRU No. 1 reduced spacing project as
was the case in the NVSU No, 1 reducing spacing project?

Chevron indicated the high cumulative production at 7-26-11-26 had
depleted a significant portion of the NVSU No. 1 reduced spacing
project area, resulting in the poor performance of the offsetting
infill wells. A similar argument could be made for the 6-30 and
10-30 wells in the VRU No. 1 reduced spacing project area. Does
Chevron have any concerns that these wells may have drained a
disproportionate share of the reservoir?




Attachment 7 - Benefits to Crown and Lessors

(24)

(25)

Please provide the information shown 1in the three graphs in
Attachment 7 in tabular form.

Hags Chevron contacted working interest owners in VRU No. 1 with
respect to the special treatment of royalties and taxes that will
be necessary if the project is approved?

Attachment 8 - Environmental Impact

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

Please provide a topographic map of the project area showing the
well locations, access rcads and flowline and injection line routea,

Please provide an outline on the aerial photograph of agricultural
land use (i.e. cultivated and pasture) and areas with 1little
topsoil.

In the aerial photograph there is evidence of a network of traills
running north and northeast from 6-30. Does Chevron wuse these
trails to access the existing wells?

The access road to 11D-30 as shown on the aerial photograph is
through a forested area. Would it be feasible to access 11D-30
from the south, off the access road to 10B-30 and thereby avoid
destruction of trees which would result from the proposed access?

Please provide a summary of potable groundwater resources in the
project area including the 1location of all potable water supply
wells and dugouts.

Will electrical power be run underground to the infill wells?

What lease construction precautions will be taken to minimize
erosional concerns at the 7D-30 and 8B-30 locations on the slope of
the river valley and what measures will be taken to confine
drilling and produced fluids to the wellsite? Is there any merit
in directionally drilling these wells?

Where in the project area does Chevron plan to use fibreglass pipe
and where will steel pipe be used? What is the reason for using
the different materials?

It is recognized that Chevron has in place preventative measures to
help reduce flowline leaks and closely monitors its flowlines to
ensure a leak is detected as quickly as possible, However, what
spill reduction equipment such as check valves and pressure
shutdowns does Chevron plan for the high volume flowlines in the
project area to minimize spill volumes in the event of a flowline
failure?

Attachment 13 - Drilling Program

(35)

Does Chevron plan to shut-in the water injectors in and surrounding
the project area hefore and during the drilling of the infill wells?




(36)

(37)

What 1s the additional cost, if any, to drill the infill wells
using lease tanks instead of drilling pits? Are there any other
concerns with the use of lease tanks?

Histerically, wells drilled on the Assiniboine Valley floor have
encountered water flows in the Swan River and other aquifers due to
lower ground elevation. What contingency measures does Chevron
propose to address this potential problem for the 7D-30 and the
8B-30 locations which are close to the valley floor?

Miscellaneous Comments

(38)

(39)

(40)

(41)

As required under clause 115(b) of the regulations, provide the
names of the royalty and working interest owners within one
kilometer of the project area (excluding those lands within VRU No.
.

Please provide a summary of well data that will be obtained during
drilling of the infill wells (i.e. logs, cores, tests, ete,). Will
Chevron be conducting any special core studies or any other
reservolr tests or surveys?

What is Chevron's proposed program of monitoring reservoir pressure
in the project area?

What are Chevron's views on the use of horizontal drilling as an
alternative method of recovering incremental reserves in the
project area?

If you have any questions in respect of this letter, please contact L.R.
Dubreuil, Director of Petroleum, or John N. Fox, Chief Petroleum
Engineer, at (204) 945-6573 and 945-6574, respectively.

Yours respectfully,

H. Clare Moster
Deputy Chairman
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Petroleum 555 — 330 Graham Avenue
Winnipeg, Manitoba, CANADA
R3C 4E3

Energy and Mines

(204) 945-6577

TELECOPIER NUMBER: (204) 945-0586

DATE: » /fj//d;/

SENT TO: ﬂ[j W —
/&/Mzﬂwc /&%&aﬁ’fﬁ_ /,Z/@z//{'/am/

FROM: -
Manitoba ‘GB;

Energy and Mines $55-330 Graham Avenue

Petroleum Winnipeg, Manitoba
R3C 4E3

John N. Fox, P. Eng. (204) 945-6574

Chief Petroieum Engineer

REGARDING: M m M ,Z /

£

TOTAL NUMBER OF PAGES SENT: j PLUS COVER

IF YOU HAVE NOT RECEIVED THE SPECIFIED NUMBER OF PAGES, PLEASE CONTACT THE
SENDER.
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rIVE-SPOT VERSUS NINE—-SPOT INFILL DEVELOPMENT

8 HECTARE 9-SPOT 8 HECTARE 5-SPOT

EXISTING PRODUCER
EXISTING INJECTOR
NEW PRODUCER

w«w o e

CONVERSION
PATTERN BOUNDARY

exife: PREVIOUS FLOW PATHS
~—-—— = NEW FLOW PATHS



PATTERN CONFIGURATION OPTIONS

CURRENT NINE-SPOT
16 HECTARE (40 ACRE)

NINE—-SPOT
8 HECTARE (20 ACRE)

FIVE—SPOT
16 HECTARE (40 ACRE)
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I S AV 2V AV JE.BF.J
-9—@ ¢ . A
I WS BFeAV Byl
I 2F BV BF BF.J .‘?;
I SNAF BFeSK | .UL‘
[ BN BN BN BN ¥ BY |
FIVE-SPOT

8 HECTARE (20 ACRE)

® NEW PRODUCER
® CONVERSION TO INJECTION
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Manitoba LS5

Natural Resources

3]
F‘J

! DEET GF oTmEEny goanimny
Water Resources Branch
1577 Dublin Avenue
JUL 25 1987 Winnipeg, Manitoba

R3E 335

Feirclowm inspection Seclion

July 22, 1987
File: 5.7.2

Mr. K. Lowden
Petroleum Inspector
Energy and Mines
Bax 1359

Virden, Manitoba
ROM 2C0

Dear Keith:

Attached are two well logs for the virden town well in SW
29-10-25W. It appears that the 1957 well was drilled as a test hole before
the town well was eventually drilled in 1958. Gravel under shale perhaps
implies a large slump block of shale has slid into the valley in the
geologically recenl past.

More information on water chemistry is available from
K. Kjartanson with Environment.

Just call if we can provide any more data.

Yours truly,

e

R.N. Betcher, P. Eng,
Aguifer befinition Geologist

Attachments

lemc}Lmn;?_ u//ilkh4rv~u Necevoha- Li‘ tx JiLQ Aifﬁlwg s
72 feen Qﬂ:bw ' L_\N_JL Lv_p\uj\

wﬂy . N L S

whan fwedd o e 175€
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T.]r 1o wrn Wage Wiell

Petroleun Enginsering Division Winniregy == Mines Branch

Virden Field Office M. M. Jo Conert,

Water Teoot Well Drilling for Harch 3lszt, 1960.
The Town of Virden 1956«57

ittached hereto, please {ind the report on waler test wells drilled

for the Town of Virden in the years 1956 and 1957.

Grady E. Jolmson,
District Petrolesum Engineer,

GEd/mt
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| ' — WATER TEST WELL DRILLING FOR TOWN OF VIRDEN
19561957

Seeing the need for an additionzl wster well for the Town of Virden the Town
Council had a portable drilling rig of International Water Supply Limited, come in
and drill teet holes for water.

As shown in Schedule "AY International moved a rig in on Hovember 10th, 1956,
The rig was a small retary type vprobably a Failing #5007 or *750%, The first hole
was on lot #1, Block 94, on Ashburton Strect.

Water was ancountered in this well at around the 70! level but the well was
drilled on to 18L! when mechanical diffieculties forced the abandonment of the
holee Well #1A was smdded nearby and drilling continued to 71', A screen was
set and pumping best taken, hewsver the volume of water obtained was too small,

Test holes were than drilled as shown on Man #l.

Well #2 wae drilled on an wnsurveyed lot, Block 153 on Seymour Strest. It
was drilled to 71'.

Hurber 3 woll on LSD liwl5e10w~26 was drilled to 867, well #4 en LSD 15-15=
10-26 to 101', well #5 on LSD 4e23«10-26 to 20%, well #6 on LSD 1-26ml0e36 to TLY,
and wall #7 on LSD 1e20=10=25 to 561!,

All wells encocuntered water sand Wl none in sufficient gquantities to warrant
completian,

0Ll wells drilled in section 29«10=25 had encountered a strong wster flow at
shallow depths. The eouneil decided %o drill a test hole in Section 291025 and
on danusry 19%h, 1957 International Water Supply moved the riz back to Virden {(See
Schedule "B"),

The hole was drilled to 35, reamed to 30' and 6" casing set. It was then
drilled on to a2 total de-th of 81! and tested, The hole wos back filled to 280
and a cement plug put in the casing on February l2th, 1957.

The avove well (No. 8) is the only ome which appears to have beem abandoned
properly.

Having given #3 well a satisfactory test the mresent well (No. 9Y was drilled

oy Intemational Water Supply 100' north of No, 8 well., This well was drilled with
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WaiZR TEST WELL DRILLING FOR TOWN OF VIRDEN CONT'Dyeceeve Page =2

eable tools duming the spring of 1957.

The well was drilled (See Schedule "G¥) to 86% with 8OTL" of 207 casing being
cermnted at a depth of 70!, 10'1" of the casing being above “round level, The same
apount of 107 casing was mumgz in the well with 15! of 107 screen pipe being on the
bottom.

Pests were run on the well indicating a capsgity of 325 imperial gallons per
mindte, |

After the construction of a new regservoir, the well wen! on production on

Hay 9thy 1959
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FEE 1'5"‘31 g2 "
[NTERNATIOHAL WATER SUFPLE, LIMITED
Watcr Supply Contractors
London, Ontarics
SOLD 101 Town of Virden DATEs Decenber 31, 1956
{01 Test Well Drilling Invoice Bo. G124k
ﬁmof&wmﬁﬂmﬂmﬁ:l%QMM $17.50 $3421.25
mmumﬁmaMBmwﬂumMm 90000
A
Amount, D $,32325

cey Vaneouver

Satiing up

Driliing to 74!

Drilling to 1200

Prilling to 181'
prslling on boulder at 1200
kwmgMMMrMM,NMMmaWng%
1581, preparing to blast,
mumgmm,ﬁ%mmxutmm moving Lo
B sstiing up. drilling 3 holss to 10V
tpying to got past boulders.
Drilling to 71!, setiing scrveett

Rlizgard

ﬁﬁmtoﬂﬂlmmth
mﬂnmﬁo@mymhtomhammMsmwn
Developing

Running punping test
NMMgmpamswmmmwmgwnmz
Waiting for inst.
mﬂumto&'mﬁmtom.sﬂMMgm
Wﬂﬁ%t@%'mﬂmto&-h
Deilling to 101%

Horing to Noo 5 setbing up

Drilling to 80!
mﬁthM¢hsnm@uhdﬂwﬂbymm
%uwMtoﬂme&ﬂH@,mmmMimu
removal plante

Drilling to 71!

¥oving to No. 7, setbing up

Storming

prilling to 56', preparing to move
Preparing to move

loadlog oub

:

REEEKS
® 5o noR

-
~

RUERBEB® Sownrwr B8 BRRUREE

}rmmmm 000N n f;-ﬁt&@@m

195% hours.
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INTRRNATIONAL WATAR SUPPLY? LIMITED
Water Supply Cemiractors
m’ld@n’ Ont.

SCOLD T0: Town of Virden DATE Febmiary 28, 1957.
%ot Test Well Drilling, to Febmary 12/57

Time of Crew and Bcuipment: 109 Hours. $17.50 $2907.50
Mobilizing and Demobilizing 900,00
Canent ~ $2490 & 15% 3434
Rental of Mixer « §172.00 & 15% : 13.80
Amcunt Due $3,824.64

b oo d

ect He Hu Haimtoek
Saskatoon Offics

TOWN OF VIZDEN
Virden, Manitoba

Tost Well Drllling
Jan, 19 8 hours Clsaring site, preparing to dig pit
20 4 Preparing site
21 8 Setting up at test hcle No., 8
22 a8 Finishing selting up~too oold o attempd drilling
23 8 Too coldw =260
Feby, 1 8 ®oom
' 12 Driliing %o 35%, reaming out hole, setiing 6"
casing to 30!, peuring cement grout
5 2 Cleaning out hole, drilli g to 69, setting &"
valve, capping well
& 8 Driliing to 72¥
7 8 Drilling to 78¢
8 1 Drilling to 80°
2 8 Drilling te 31!, deweloping, preparing to run test
10 8 Bunning mamping test, che~iine recovery
11 2 Bgekfilling hole 1o 28], pouring cement plug
12 A loading out

8
1
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P, F Tt T

Outer Casing 80v 1W of 20

Immer Casing 81t 17 of 10

Sereen 15t of o7

Plug Cement Plug .
s T Gravel

&F. 4

Ara f RF A

R

No, 39801 Setting BP<MB  20¢

Hos Stages 9 length Bowl  T'6"

e Bowl 10" RKLG Sige & Lgth. Suctdon 10V~6"
' Head TF 618 Sige Colarm 67 x 1- 3/16"%

v Materials cr setting 'det.ails obher than
cerey gtandard: Impellerst Trim

Sra Le
Hgton

Malte Uade Phase 3

H., P 40 Cyeles 60

Re Po Me 1800 Volts 220=i40
Tope CEV Ampts, 4998
Frame  4O4P Serial 2585011
Bearing Hos. Upper-7220M, Lowerw6212J

N
1y
o

o = e,

. 4 -
SIS LAYER T

- va’

S B

s ame e

Commus
R RowEL

:
i
B,P, referred t6 original ground level # 10V 1L
Clear depth below B.F. 961 L §
' Started 5/9/59 I !
; Preliminary Test 6/6 *‘.58 Statie level 1V 10¢ |
BouwotRs < Fingl Test Ll«13/58 Panpin~ Teval MB
AN O B sy ' fuarant e IGPHY Capacity 325 IGPM
' P ‘ Gontyact Pressure FPressure Pump #
oo - 6’ length Air Line 22'8% Main #

£’

. e e 7 A e v s e - e

INTERNATIONAL WATER SUPPLY LIMITED
#bntreal london, Canada ) Sasgkatoon

VIRUEN, MANITCBA,

Drilled by Le Slack Drawm by JeWe
Installed by F, Hopper Approved by

g S mr L ek b apmr e i,
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