Manitoba o D))
ome July 11, 1994 Memorandum

To Floyd Phillips, Chief From John N. Fox,
Terrestrial Quality Management Chief Petroleum Engineer
Manitoba Environment Petroleum Branch
Virden Roselea Unit No. 1 Tetephone

subject Well Licence Applications

Chevron has made application for five more well licences in
Virden Roselea Unit No. 1. I‘m forwarding you a copy of the
surveys for the five locations 13B-21-10-25 (WPM) {(Well #2),
4C-28-10-25 (WPM) (Well #8), 1A-29-10-25 (WPM) {(wWell #7),

1B-29-10-25 (WPM) (Well #9) and 1C-29-10-25 (WPM) (Well #13).

The sites have been reviewed by our Petroleum Inspectors and they
have no concerns. There is a 4m drop east to west across the
13B-21 lease. The lease will be dyked to ensure there is no run-
off of fluids from the wellsite. The 1A-29 well has been moved
off the side slope of the river wvalley and poses no concerns.

The 1B-29 and 1C-29 locations are in crop land on the floor of
the Agsiniboine valley.

anjFom

The 4C-28 wellsite is adjoining the municipal road that runs near
the bottom of the eastern slope of the Assiniboine Valley. The
proposed location has native tree and shrub cover and there is a
20m drop east to west across the 4C-28 lease. The following
conditions will be included in the well licence:

1) a survey for rare and endangered plant species isg to be
conducted;

2) wellsite preparation is to be discussed with our Virden
District Office and disturbance to the natural area is to be
minimized;

3) no drilling pits will be allowed;

4} the wellsite will be dyked to ensure there is no run-off of

drilling and produced fluids; and

5) where runoff water is diverted arocund the wellsite, erosion
is to minimized - installation of flow control structures may be
necessary.

Chevron will be drilling these wells between mid-July and early
September. If you have any questions or concerns with the
proposed wellsites, please call me when you return from holidays.

cc. Ken MeGill, Agriculture

PS +.25 894-01-009300 £i
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PLAN OF WELL SITE LOCATION
CHEVRON VIRDEN ROSELEA UNIT # 1
LSD. 15B ,SEC. 21 ,7P. 10 ,RGE. 25 W.P.M.
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All distancos are in metres or decimals of a metre and
may ba converted to feet by multiplying by 3.28084
Well locatlon 1o shown thug ————~—-

Area required is shown outlined thug ———w-
Survey monuments found are shown thus ————— 0
iron posts 0.025 SQ. planted are shown thus ———-—— [
lron posta 0.013 Dlam, plonted are shown thue ——ww—
Vell Coordinates: 373,098 S, OF N. BDRY. SEC.21
40.000 E. OF W, BDRY. SEC.21

Ground elovation at well: 370.720

Aroas  Yell Site 1.000 ha., 2.47 acres
Accoss Road0.000 ha., 0.00 agcres
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anlto nd Surveyor

Witnecs

LENNON SURYEYS

.1640 Roeser Avenue
Brandon,ManRoba R7A OMS

(204) 727-0851

Totaf 1,000 ha., 2.47 acres

CHEVRON CANADA RESOURCES LD, FAX (204) 727-5247

FB/PGE  209/48 & 54

JOB No. 84—-099C



PLAN OF WELL SITE LOCATION

CHEVRON VIRDEN ROSELEA UNIT # 1
Lsp. 4C ,sec. 28 ,7p. 10 ,RGE. 25 W.P.M.
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All distances are In metres or decimals of a metre and

may be converted to feet by muitiplying 3.28084

Well location is shown thus

Area required is shown outlined thus

Survey monuments found are shown thus

iron posts 0.025 SQ. planted are shown thus
Boore

Plan and Surv
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this 15thday of June, 1994,

Pl k. ot s e

Iron 0.013 Diam. planted are shown thus
Well nates: 383171 N. OF S. BDRY. SEC.28

LENNON SURVEYS
1840 Rosser Avenue

50.944 E. OF W. BORY. SEC.28
Ground elevation at well: 400.125 ‘
Areas Well Site 1.000 ha., 2.47 acres

Access Road0.000 ha., 0.00 acres
Total 1.000 ha., 2.47 acres

CHEVRON CANADA RESOURCES LTD

Brondon,Manftoba R7A OM8
(204) 727-0651

FAX (204) 727-5247

FB/PGE 298/48

JOB No. 94—099H
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PLAN OF WELL SITE LOCATION
CHEVRON VIRDEN ROSELEA UNIT # 1
Lsp. 1A ,SEC. 29 ,7P. 10 ,RGE. 25 W.P.M.

MANITOBA |
Scale 1: 5000 R
29 PATIIN 5 s
10——.25w 7 5 7/4 LINE 8 ;Mg
$
sl 3
e RN vy == x
SN S | 820 | S
— i —— .ty \ ey
'1\/5814,\ \:\\\F\Qmo : o : <
NN ‘s‘-“"‘--.. -
L3 RS b mmed e 24T
\\*\:\‘:\_\ - .,:‘--._-4":::—1:{" &
T TNy ~X 0 g — -
S ~ sy N
Z i NN ©Q &
\ N S~ NN ] =
LY T ~ §
LY ~3 NAY
7 (Y 7 N ,D e Q
2 AN 2 | \‘:‘Q}\ I |‘:\\ <
\\\ SaJ \\:\\ Q
\\\ = bj"y ~ NN B
WA E \-:I‘\\ N -
W\ b SapeT T
A fl A
vy I ‘T“\;\
S — © —d Lo \\y ROSEZEA
\ ’_ 1 !
| 2-29 | ‘\\ I 42 CL._-J .._{....__
bulnbtbebutututt S ——— e S S | b
” 17 N TR LR
" % ! | 8 |3
Z e ! ———
3 I - o S & |2 ay
¥ \\\\ CROP e 100 boo /g‘gx '
\\\\ 0374 E i‘ 8 )
AN By N\ E . &Y
enB 37821
5 La DYKE £7.000 m0£,4 2 ,/,)f\\\ DYKE\\’%. Jiohs B 583 J
s e LY . vt ]
5 A GOVERNMENT ROAD  Tawn’ ALLOWANCE %3,.%  §
802.112 (THP) FO0 bae
NOTES
All distances are In metres or decimale of a metre and Plan and Surv
may be converted to fest by multiplying by 3.28084 certiflad correc
Well locotion ls shown thug ~—————— this 13thday of June, 1984
Area roquired is shown outlined thus ————~
Survey monuments found are shown thup ———-— 0 ﬁ/@ws{ C. [ vocoess
iron posts 0.025 SQ. planted are shown thua ————— ] Manltoba Land Surveyor
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LENNON SURVEYS

1840 Rosver Avonue
Brandon,Manltoba R7A OMB
(204) 727-0661

FAX (204) 727~5247

Ground elmvation ot well: 370,319
Areas  Woll Site 1.000 ha., 2.47 acres
Accons Road(0.011 ha., 0.03 acres
Total 1.011 bha., 2.50 acres

CHEVRON CANADA RESQURCES LTD.

FB/PGE 299/51 JOB No. 94-099A
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Ground elovation at well: 370.594
Areas  Woll Site1.000 ha., 2.47 acres
Access Road(0.319 ha., 0.79 acres
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LENNON SURVEYS

1640 Rosser Avenus
Brandon,Mantoba R7A OMB

(204) 7270051

Total 1.318 ha., 3.26 acres

CHEVRON CANADA RESQURCES LTD.

FAX (204) 7275247

FB/PGE 299/56
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: i Petroleum 555 — 330 Graham Avenue
Energy and Mines Winnipeg, Manitoba, CANADA
R3C 4E3

FAX NO.: (204) 945-0586 204) 45,6577
FAX: (204) 945-0586

DATE: “Jucy as/qﬂ
;7

TOTAL NO. OF PAGES (including this page) é

PLEASE DELIVER THE FOLLOWING PAGES T0:

John N. Fox
NAME: iu‘j\) Prociips mk::u_ rrom:  Chief Petroleum Engineer
BRANCH : 5229 I s -225¢ BRANCH:A Petroleum Branch
FAX NO: puone: (204) 945-6574

COMMENTS: Ken %Fwyfb - O 2D BT o Vi RDe Beocciea Infine

bt — Clvage Qv t o/ e e TS Moy ‘?Q«--nl)c:

NE Yo commemTs TTIHIS idoww .

This message is intended only for the use of the individual or
entity to which it is addressed, and may contain information that
is privileged, confidential and exempt from disclosure under
applicable law.

If the reader of this message is not the intended recipient, or
the employee or agent responsible for delivering the message to

the intended recipient, vyou are hereby notified that any
dissemination, distribution or copying of this communication is
strictly prohibited. If you have received this communication in

error, please notify us immediately by telephone, and return the.
original to us by postal service at the =address noted above.
Thank vyou.

ORIGINALS WILL BE:

Mailed to you: Delivered to you: Picked up

Mailed/Delivered upon request: Remain on our file.

FXCVRLTR.DOC



M

r

anitoba | R 2/)
July 5, 1994 Memorandum

Floyd Phillips, Chief P John N. Fox,
Terregtrial Quality Management Chief Petroleum Engineer
Manitoba Environment Petroleum Branch

Virden Roselea Unit No. 1 Felepton
* Well Licence Applications

Chevron has made application for three more well licences in
Virden Roselea Unit No. 1. I'm forwarding yvou a copy of the
surveys for the three locations 10C-21-10-25 (WPM), 11A-21-10-25
(WPM) and 14B-21-10-25(WPM) (referred to as wells 1,3 and 4 in the
original application).

The sites have been reviewed by our Petroleum Inspectors and they
have no concerns. The 10C-21 is approximately 30 m from the
gsouth edge of the slough and the location will be dyked to ensure
there ig no run-off of fluids from the wellsite, the 11A-21
location is in the pasture and the 14B-21 location is on the edge

of the bush in pasture land. Please review the proposed sites
and call me with any comments as soon as possible.

cc. Ken McGill, Agriculture
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PLAN OF WELL SITE LOCATION |
CHEVRON VIRDEN ROSELEA UNIT # 1

LSD. 14B ,sec. 21 ,Tp.
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may be converted to feet by multiplying by 3.28084
Well location le shown thus
Area required is shown outlined thus
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fron gosts 0.013 Diam. planted are shown thus
Well Coordinates: 353.098 S. OF N. BDRY, SEC.21
451.370 E. OF W. BDRY. SEC.21
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Ground eclevation at well: 417.094
Areas  Well Site1.000 ha., 2.47 acres
Accensa Road(0.129 ha., 0.32 acres

Plan and Surv
certifled correc

this27thday of May, 1994.

Witnens”
LENNON SURVEYS

1640 Rosser Avenue

(204) 727-0651

Total 1.129 ha., 2.79 acres

CHEVRON CANADA RESOURCES

FAX (204) 727-5247

Brandon.Manitoba R7A OMB

FB/PGE  299/18

JOB No. 94~099E
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Ground eotevation at well: 417.000
Arsas  Woll Site1.000 ha., 2.47 acres
Accesas Road(0.000 ha., 0.00 acres
Total 1,000 ha., 2.47 acres

Survey monuments found are shown thus
Iron poeta 0.025 SQ. planted are shown thus
Iron posts 0.013 Dlam. planted are shown thus
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762.740 E, OF W. BDRY. SEC.21
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All distances are In metres or decimals of @ metre and Plan and Surv
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this10th day of June, 1994,
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Witness (/
LENNON SURVEYS

1840 Roeser Avenue
Brandon,Manitoba R7A OMB8
(204) 727-0651

FAX (204) 7275247

-

FB/PGE  298/23

JOB No. 94—-0998(R)
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Ground elevation at wall: 419.637 1840 Rosser Avenue

Aroas  Woll Site1.000 ha., 2.47 acres Brandon,Manitoba R7A OMB
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Total1.208 ha., 2.98 acres CHEVRON GANADA RESOURGES 11D, 'AX (204) 727-5247
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Manitoba o D)
pawe  June 21, 1994 Memorandum

s Floyd Phillips, Chief From John N. Fox,
Terrestrial Quality Management Chief Petroleum Engineer
Manitoba Environment Petroleum Branch
Virden Roselea Unit No. 1 Tetephone

SubIet! Well Licence Applications

Chevron has made applicaticn for licences to drill the first two
cf the proposed fourteen infill wells in Virden Roselea Unit No.
1. I'm forwarding you a copy of the surveys for the two
locations 3A-28-10-25 (WPM) and 3B-28-10-25 (WPM) (referred to as
wells S and 6 in the original application) and a copy of
Chevron's generic drilling program and contingency plan.

Both sites have been reviewed by our Petroleum Inspectors and
they have no concerns. The 3A-28 location is on the edge of the
bush in pasture land and 3B-28 is in the pasture. Please review
the proposed sites and call me with any comments as soon as

possible. .

....--——-“r—-—-—A

cc. Ken McGill, Agriculture L n
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PLAN OF WELL SITE LOCATION

CHEVRON VIRDEN ROSELEA UNIT # 1
LsD. 3A ,Sec. 28 ,7P. 10 ,RGE. 25 W.P.M.
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LENNON SURVEYS

Ground olovation at woll: 423.003 1640 Roswer Avenue

MNeas  Woll Site 1,000 ha., 2.47 acres Brandon,Mantoba R7A OMB

Accoss Road0.000 ha., 0.00 acres
(204) 7270631
Total 1.00Q ha., 2.47 acres SHEvAoN GANADA RESOURGES FAX (204,) 727=5247

FB/PGE 299/13 & 33 JOB No. 94—098F(R)




PLAN OF WELL SITE LOCATION
CHEVRON VIRDEN ROSELEA UNIT # 1
LsD. 3B ,seEc. 28 7. 10 ,RGE. 25 W.P.M.
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LENNON SURVEYS
1040 Roweor Avenue

Areas Well Slte1.000 ha., 2.47 acree
Accosa Road0,190 0.47 acres
Total 1.190 ha., 2.94 acros

CHEVRON CANADA RESOURGCES LTD.

Brandon,Manltoba R7A OMB
(204) 727-0051
FAX (204) 727-35247

FB/PGE 299/15&33

JOB No. 54—099G(R)
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Date

To

Subtect

April 19, 1994 Memorandum

The Undernoted From John N. Fox
: Chief Petroleum Engineer
Petroleum Branch
Energy and Mines
: 555-330 Graham Avenue
Virden Roselea Unit No. 1 TMeane..

Reduced Spacing Approval

Ferst ‘ Fold

PS-1-25 894-01-00930 B &4

Attached is as copy of the 0il and Natural Gas Conservation
Board's approval of Chevron's application for reduced 8 ha
spacing. You will note the approval incorporates the infill
well giting criteria suggested in your comments. Also
attached is a copy of Chevron's response to the Board's
deficiency letter. T

When Chevron applies for a well licence to drill an infill
location in Virden Roselea Unit No. 1, the Branch will send
you a copy of the wellsite survey.and other siting
information for your review and comments. A one week
turnaround of the application would be appreciated.

Please let me know, if you would like to have any field staff
present when Chevron surveys the 14 infill wells to be
drilled this summer.

John N. Fox

cc: Bruno Gossen, Rural Development
Ken McGill, Agriculture
Floyd Phillips, Environment .
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The Oll and Natural Gas 556 — 330 Graham Avenus
Conservation Board Winnipeg MB R3C 4E3
CANADA

(204) 945-1111
FAX: (204) 945.0586

April 19, 1994

Mr. K. G. Matieshin, P. Eng.

Manager, Environment, Safety and Regqulations
Chevron Canada Resources

500 - 5th Avenue SW

Calgary AB  T2P OL7

Dear Mr. Matieshin:

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

The Board has completed its review of your application for
approval of reduced 8 ha spacing in Virden Roselea Unit No. 1
(VRU No. 1) and for approval to convert two wells to water
injection.

Board Order No. SU 10 establishes 8 ha drilling spacing units for
VRU No. 1. The Petroleum Branch and Departments of Rural
Development, Environment and Agriculture have developed well
siting criteria and conditions which are to be used when
selecting locations under Board Order No. SU 10. Attachment 1
lists the well siting criteria and conditions. The proposed
locations for the 14 infill wells outlined on the air photos in
your deficiency letter (March 1, 1994) are acceptable. However,
final approval of infill well locations will be based on a survey
of the site. In order to avoid having to resurvey and relocate
any infill locations, Chevron should contact the Petroleum
Branch's Virden District Office and have a Petroleum Inspector
participate in the final site selection for the following
locations; 14A-21, 14B-21, 4B-28, 4C-28 and 8A-30-10-25(WPM) .

Future infill locations will be reviewed at the time of
licensing. Proposed locations will be reviewed by the Petroleum
Branch and the Departments of Agriculture and Environment to
ensure the well siting criteria and conditions are met and
environmental and land use impacts are minimized. To accommodate
the review process, well licences should be submitted at least
one month prior to the expected drilling date. Please note
Clause 5 of Board Order SU No. 10 provides that;




5. Where in the opinion of the Director of Petroleum,
drilling a well on a site that is proposed in an
application for a well licence might cause significant
adverse impact on the environment or significantly
impair use of the surrounding land, the Director may
refuse to issue the licence.

Board Order No. PM 65 (May 14, 1991) covers pressure maintenance
operations in VRU No. 1. The conversion of 2-28-10-25 and 1-29-
10-2% to water injection is hereby approved under Section 1(1) of
Board Order No. PM 65. Application for future injection
conversions should be made under this section.

Section 7 of Board Order No. PM 65 requires Chevron to submit an
annual waterflood progress report. The report is to contain the
information listed in Attachment 2.

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

(1) epill mitigation and surveillance,
(2} housekeeping, and :
(3) facility design and construction.

You are reminded that in accordance with Section 56 of the
Petroleum Drilling and Production Regulation, wells are to be
production tested at least quarterly.

A copy of Chevron's contingency plan for well control is to be
submitted with the applications for a well licence.

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

Yours resgpectfully,

A _ :

H. Clare Moster
Deputy Chairman

cc: B. Gossen, Rural Development
F. Phillips, Environment
K. McGill, Agriculture
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The Ofl and Natural Gas Room 143

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

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

Order No. SU 10

An Order Pertaining to Drilling Spacing Units
Virden Lodgepole B Pool

WHEREAS, subsection (9) {b) of Section &2 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 boargd,
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 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
I1I,

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




v

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

"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 Petrcleum Drilling and
Production Regulation provides as follows:

"21 (3} Where a 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 November 10, 1993 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 the
unit area outlined in Schedule A. '

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

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




5. Where in the opinion of the Director of Petroleum, drilling a well
on a site that is proposed in an application for a well licence
might cause significant adversge impact on the environment or
significantly impair use of the surrounding land, the Director may
refuse to issue the licence.

6. Board Order No. SU 8 is hereby rescinded.

N 24

H. Clare Moster David Tomasson
beputy Chairman Chairman
OIL AND NATURAL GAS APPROVED:

CONSERVATION BOARD ORDER

NO. SU 10 APPROVED THIS

14th DAY OF April A.D., 1994
AT THE CITY OF WINNIPEG.

-3
Donald W. Orchard
Minister of Energy and Mines




8 Hectare Spacing Units

SCHEDULE A

BOARD ORDER NO.
VIRDEN ROSELEA UNIT NO.1
8 Hectare Drllling Spacing Units

\

N
(O

sSU 10

Virden Roselea Unit No. 1

TP TORTOG AV AV R
Ue A\/'Q \/\\/. B.( >.(é{\>\/\ /&,);QX*; X\{AF/&@/.\ N
M OL RSN OO O QIO
<.>«¢_>\0>’\<-:- >T(,/(o:>(>o<>\’é)&o/' 2>°< ;<+>( @) \'§>':><:<‘ <
\/'\ o/o& °> o)\o ‘-4-\/-+>‘ @%\('*‘ @ ) Lo,‘//o
I INT NN LN NL L L 2oL p/>, #2>/
N
ARG
Rge 26 (WPM) Rge 25 (WPM)
LEGEND
e Qil producer -¢- Abandoned water supply well
4 Abandoned oil producer © Standing well
@  Water injection well AN Proposed water injection well

-$ Abandoned water disposal well



Attachment 1

INFILL WELL SITING CRITERIA

WATER-COVERED AREAS

Where there is potential for contaminants to enter water-
covered areas, the wellsite should be

(1) where possible, moved above the high water level, and
(2) diked to prevent runoff of drilling or produced fluids.

NATURAL AREAS

In natural areas with native tree or shrub cover, to avoid
gsignificant habitat loss and habitat fragmentation, site
disturbance is to be minimized.

SPECIAL AREAS

River valleys and other special areas, because of their
unique microclimates, have greater potential for the
occurrence of rare or endangered plant species. In special
areas, a survey for rare and endangered plant species will
be required and the site relocated if such species are
found.

AREAS SUBJECT TCO EROSION

Where there is potential for erosion at a wellsite, the
wellsite should be

(1) revegetated,
{(2) diked to divert runoff water around the wellsgsite, and

(3} where necessary to prevent erosion by diverted runoff
water, flow contrel structures installed.

CULTIVATED LAND

In order to minimize the loss of cultivated land and
inconvenience to farming operations, the wellsite should be;

(1) where possible, located along the edge of cultivated
fields, and

{2) where the wellsite cannot be located in accordance with
{1), it should be located a minimum of 60 m from the
edge of a field or such other distance as may be
required to minimize inconvenience to farming
operations.




Attachment 2

Virden Roselea Unit No. 1
Annual Waterflood Progress Report Requirements

Pursuant to Section 7 of Board Order No. PM 65 the report of the
pressure maintenance program to be submitted annually is to
include;

{a)

{b)

{c)

{d)

(g}

(h)

(i)

(3)

the oil production rate, injection rate, GOR and WOR during
each month for each injection pattern and for the whole
unit;

the cumulative volume of oil, gas and water produced and
fluid injected for each injection pattern and for the whole
unit at year end;

the monthly wellhead injection pressure for each injection
well;

a summary of the result of any survey of reservoir pressure
conducted during the year;

the date and type of any well servicing;

calculations of the voidage replacement ratio on a monthly
and cumulative bagis for each injection pattern and for the
unit area;

an outline of the method used for quality control and
treatment of the injected fluid;

a report of any unusual performance problems and remedial
measures taken or being considered;

an estimate of incremental recoverable reserves attributable
to reduced 8 ha spacing and pattern realignment; and

any other information that the operator or Director of
Petroleum considers necessgary to evaluate the performance of
the waterflood.

The data referred to in clauses (a) to (¢} is to be submitted in
tabular and graphical form.
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David Tomasson Fr H. Clare Moster
Chairman Deputy Chairman
/ 0il and Natural Gas Conservation Bd. 723_011 and Natural Gas
rﬁjﬂk}314 Legislative Building , . Conservation Board
. 1111

. Telephone . :
Subject YIRDEN ROSELEA UNIT NO. 1 - REDUCED WELL SPACING

Attached and recommended for your signature and the Minister’s
approval are two (2) copies of Board Order No. SU 10.

The subject Order is being made under Subsection 62(9) of The Mines
Act.

FHm!Fmd

As indicated in the attached memoc dated April 6, 1994 from the
Petroleum Branch, the applicant, Chevron Canada Resources as unit
operator, has addressed the concerns raised in the Board’s
deficiency letter to Chevron dated January 20, 1994. Also, the
issues raised by the departments of Agriculture, Environment and
Rural Development in their review of the application have been
addressed. The original objection by one landowner (Mr. John
Fefchak and Ms. Norma Tibbits-Fefchak) has been withdrawn following
Chevron’s addressing their initial concerns.

If you have any questions on this Order please contact either
myself or Bob Dubreuil.

Please return signed copies of Order to my attention.
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., .ction/Route Slip

Date: April 6, 1994
To: H. Clare Moster
FProm: Bob Dubreuil

The attached Board Order No. SU 10 and letter to Chevron Canada
Resources is recommended for approval.
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e Memorandum

To  The Undernoted From  Tohn N. Fox

Chief Petroleum Engineer
Petroleum Branch

Energy and Mines

555-330 Graham Avenue

.|
Virden Roselea Unit No. 1 Telephone

Subject Reduced Spacing Approval

Attached is as copy of the 0il and Natural Gas Conservation
Board's approval of Chevron's application for reduced 8 ha
spacing. You will note the approval incorporates the infill
well siting criteria suggested in your comments. Also

attached is a copy of Chevron's response to the Board's
deficiency letter.

First | Fold

When Chevron applies for a well licence to drill an infill
location in Virden Roselea Unit No. 1, the Branch will send
you a copy of the wellsite survey and other siting
information for your review and comments. A one week
turnaround of the application would be appreciated.

Please let me know, if you would like to have any field staff
present when Chevron surveys the 14 infill wells to be
drilled this summer.

John N. Fox
cc: Bruno Gossen, Rural Development

Ken McGill, Agriculture
Floyd Phillips, Environment

PS-1.25 894.01-00930 & 6
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Date April 6, 1994 Memorandum

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

' Teleph
Virden Roselea Unit No. 1 elephone

Sublec! peduced Spacing Application

The Branch has reviewed Chevron's response to the Board's

deficiency letter (Jan. 20/94). Comments on the application
= have been received from Rural Development, Agriculture and
el Environment.
i RECOMMENDATIONS

It is recommended that Board Order No. SU 10 be issued
approving reduced 8 ha spacing in Virden Roselea Unit No. 1.
The two proposed injector conversions should be approved
under Section 1{1) of Board Order No. PM 65 which does not
need to be amended at this time. A copy of the proposed
Board Order No. SU 10 is attached. Also attached is the
proposed Board letter to accompany the order.

DISCUSSION

The following issues were addressed by Chevron in its
deficiency letter:

(1) plans for expanding infill drilling unit-wide;

(2} the cost and benefits associated with Phase 2 and
future phases of infill drilling;

{3) incremental recoverable reserve estimates for Phase

1, Phase 2 and future phases of infill drilling;
and

(4) Phase 2 infill well siting.

Infill Drilling Schedule

There are 55 undrilled 8 ha spacing units in VRU No. 1.
Chevron plans to drill 14 infill wells this year in Phase 2,
14 wells in each of 1995 and 1996 and 9 wells in 1997 (Fig.
1}). The cowpany also plans to convert 7 wells to injection;
2 conversions in each of 1994 and 1995 and 3 conversions in
1996, to create 32 ha inverted 9-spot injection patterns
throughout the majority of the unit.

g
PS-f.25 894-01-00930 B %




Project Costs and Benefits

The costs for Phase 2, including drilling, completion
artificial 1lift and tie-in of 14 wells, two injector
conversions and battery upgrading at 1-29-10-25, are $2688M.
Estimated benefits to the Crown, freehold mineral owners,
landowners and the rural municipality are $2283M (Table 1).

The costs to complete unit-wide development on 8 ha spacing
are $7083M ($1994); 1995-3$2688M, 1996-$2728M and 1997-$1667M.
Chevron has indicated future phases are dependent on a number
of factors, in particular, Phase 2 infill well performance,
0il prices and unit partner approval.

Incremental Recoverable Reserves

There has been a considerable degree of uncertainty
associated with incremental recoverable reserve estimates for
reduced spacing projects. This application is no exception.

Decline curve analysis - rate vs. time, rate vs. cumulative
production and WOR vs. cumulative production, conducted by
Chevron and the Branch yielded incremental recoverable
reserves of 45 700 to 143 000 m® (1.7 to 5.2% OOIP) for the
Phase 1 infill wells. The wide range in incremental recovery
estimates is a function of the brief, two year production
history for the infill wells.

As a result of infill well performance Chevron has reduced
the estimated incremental recoverable reserves for Phase 1
from 90 000 to 60 000 m® (3.3 to 2.2% OOIP). Incremental
recoverable reserves estimates for Phase 2 and unit-wide 8 ha
development are shown on Table 2. The discrepancy between
the Phase 1 incremental recovery of 2.2% QOOIP and the Phase 2
and future phases incremental recovery of 5% OOIP has not
been explained by Chevron.

Despite the uncertainty associated with the exact volume of
incremental reserves, the Branch is satisfied, based on Phase
1 performance to date, that reduced 8 ha spacing and pattern
realignment in VRU No. 1 will result in incremental recovery
of 2-5% O0IP. It is recommended that Chevron be requested to
annually refine its reduced spacing incremental recoverable
reserves estimate as part of the unit waterflood progress
report.

Environmental and Land Use Impacts

Agriculture and Environment have submitted infill well siting
criteria and requested the criteria be considered when VRU
No. 1 infill well locations are chogen (Table 3).

Agriculture and Environment also commented on the locations
for the Phase 2 infill wells. Both departments have asked to




review future infill locations prior to the Branch issuing
well licences (Attachments 1 and 2).

Chevron has submitted air photos showing the 14 proposed
infill well locations including access roads and flowline
rights of way. The locations have been selected in
accordance with the siting criteria and comments from the
other departments. The following is a brief summary of the
14 locations (refer to the air photos for more detail) ;
(1) Assiniboine River Valley side slope locations - 4B-28,
4C-28 and 8A-30 - moved close to the bottom of the
slope, a survey for rare and endangered plant species to
be conducted, site disturbance to be minimized, and a
berm to be constructed around the wellsite to divert
runoff;

(2) Pasture - 11A-21, 3A-28 and 3B-28 no siting conditions;
14A-21 and 14B-21 near slough are to be diked to prevent
runcff;

(3) Cultivated land - 13B-21, 3C-29, and 5C-29 have been
moved to the edge of the field; to remain on-target 1B-
29, 5D-29 and 8B-29 must be located on cultivated land.

Chevron has had discussions with the landowners in the SE/4
of Section 25-10-26 who objected to the application. Tt
appears Chevron has satisfied the landowners concerns.
Attachments 3 and 4 are copies of the correspondence between
Chevron and the landowners.

The Branch is satisfied the infill well siting criteria and
interdepartmental review mechanism will ensure environmental
and land use impacts of VRU No. 1 infill locations are
minimized.

Drilling Program

In an effort to reduce drilling costs, Chevron has chosen to
drill using a 1300 kg/m® drilling mud. According to Branch
calculations this results in an underbalance of 1100 - 2000
kPa at the reservoir. Chevron believes the risk of an
uncontrolled salt water flow at the surface is minimal and is
prepared to submit a detailed contingency plan for well
control prior to drilling. Underbalanced drilling has become
an accepted practice in horizontal drilling and the Branch is
prepared to approve underbalanced drilling in VRU No. 1, if
Chevron's contingency plan is acceptable.

Board Approval

The Branch recommends that reduced 8 ha spacing be approved
for VRU No. 1. At this time, despite low oil prices, it
appears Chevron is prepared to complete infill drilling in




Phase 2 in 1994. Future phases will depend on the Phasge 2
results. Proposed Board Order No. SU 10 approving reduced 8
ha spacing is attached. 1In recognition of potential
environmental and land use concerns with future infill
locations SU 10 contains the following clause, similar to one
found in The 0il and Gas Act (Section 93);

Where in the opinion of the Director of
Petroleum, drilling a well on a site that
is proposed in an application for a well
licence might cause significant adverse
impact on the environment or
significantly impair use of the
surrounding land, the Director may refuse
to issue the licence.

It is proposed to approve the two conversions, 2-28-10-25 and
1-29-10-25 under Section 1(1) of Board Order No. PM 65 which
provides the Board with discretion to approve additional
injection wells in VRU No.'s 1, 2 and 3.

The proposed Board letter of approval to accompany the orders
contains conditions regarding; (1) infill well siting and
approval, (2) annual waterflood progress report contents, (3)
the Phase 2 drilling program, and (4) infill well production
testing.

John N. Fox

Y

L.R. Dubreuil, Director

Recommended for Approved:

JNF/hw




TABLE 1

VRU NO. 1 PHASE 2 INFILL DRILLING BENEFITS

Crown Royalties
and Production Tax

Freehold royalties

Surface lease rentals

Property taxes

Incremental
Project Benefits

$337M

$1302M
$392M"

$252M"

* based on 20 year producing life

TABLE 2

VRU NO. 1 INFILL WELL PERFORMANCE

No. of Wells Drilled

No. of Wells Converted

Average Initial Productivity (m3/4d)
Average Initial Water-Cut

Original ©il-in-Place (103m3)
Incremental Rec. Reserves (103m3)
Incremental Rec. Reserves/well (m?)
Incremental Recovery Factor (% 00IP)

* OOIP VRU No. 1

Phase 1

7

2
3.6
35.8
2728
60
8570
2.2

Phase 2 Future Phases
14 37
2 5
2 2
50 -
2496 7928%
125 210
8929 5714
5.0 5.0



TABLE 3

INFILL WELL SITING CRITERIA

WATER-COVERED AREAS

Where there is potential for contaminants to enter water-
covered areas, the wellsite should be

(1) where possible, moved above the high water level, and

(2) diked to prevent runoff of drilling or produced fluids.

NATURAL AREAS

In natural areas with native tree or shrub cover, to avoid
significant habitat loss and habitat fragmentation, site
disturbance is to be minimized.

SPECIAL AREAS

River valleys and other special areas, because of their
unique microclimates, have greater potential for the
occurrence of rare or endangered plant species. In special
areas, a survey for rare and endangered plant species will
be required and the wellsite relocated if such species are
found.

AREAS SUBJECT TO EROSION

Where there is potential for erosion at a wellsite, the
wellsite should be

(1) revegetated,
(2) diked to divert runoff water around the wellsite, and

{3) where necessary to prevent erosion by diverted runoff
water, flow control structures installed.

CULTIVATED LAND

In order to minimize the loss of cultivated land and
inconvenience to farming operations, the wellsite should be;

(1) where possible, located along the edge of cultivated
fields, and

(2) where the wellsite cannot be located in accordance with
(1), it should be located a minimum of 60 m from the
edge of a field or such other distance as may be
required to minimize inconvenience to farming
operations.
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1 he Oil and Natural Gas Room 143
Conservation Board Legisiative Building

Winnipeg, Manitoba, CANADA
R3C ovs

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

Order No. SU 10

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 comnection 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
ITT,

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



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:

"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 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 permisgible production rate based on the area of the
gpecial drilling spacing unit.”

AND WHEREAS, the Board received an application dated November 10, 1993 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 the
unit area outlined in Schedule A,

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

AND WHEREAS, the Board considers that establishment of smaller drilling
spacing units within the unit area will result in an increase in recovery of
crude oil from the unit 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 unit area is a square, 8 hectares in area, with corners
located at the midpeints 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
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.




5. Where in the opinion of the Director of Petroleum, drilling a well
on a site that is proposed in an application for a well licence
might cause significant adverse impact on the environment or

significantly impair use of the surrounding land, the Director may
refuse to issue the licence.

6. Board Order No. SU 8 ig hereby rescinded.
H. Clare Moster David Tomasson ‘
Deputy Chairman Chairman I
OIL AND NATURAL GAS APPROVED:

CONSERVATION BOARD ORDER ‘
NC. SU 10 APPROVED THIS

DAY OF A.D., 1994
AT THE CITY OF WINNIPEG.

Donald W. Orchard
Minister of Energy and Mines




SCHEDULE A
BOARD ORDER NO. SU 10
VIRDEN ROSELEA UNIT NO.1
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Manitoba LA

1he Oll and Natural Gas &85 -— 330 Graham Avenue |
Consarvation Board Winnipeg MB R3C 4E3

CANADA ‘

|

(204) 945-1111
FAX: (204) 945-0588

Mr. K. G. Matieshin, P. Eng.

Manager, Environment, Safety and Regulations
Chevron Canada Resources

500 - 5th Avenue SW

Calgary AB T2P 0L7

Dear Mr. Matieshin:

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

The Beoard has completed its review of your application for
approval of reduced 8 ha spacing in Virden Roselea Unit No. 1
(VRU No. 1) and for approval to convert two wells to water
injection.

Board Order No. SU 10 establishes 8 ha drilling spacing units for
VRU No. 1. The Petroleum Branch and Departments of Rural
Development, Environment and Agriculture have develcoped well
siting criteria and conditions which are to be used when
selecting locations under Board Order No. SU 10. Attachment 1
lists the well siting criteria and conditions. The proposed
locations for the 14 infill wells ocutlined on the air photos in
your deficiency letter (March 1, '1994) are acceptable. However,
final approval of infill well locations will be based on a survey
of the site. 1In order to avoid having to resurvey and relocate
any infill locations, Chevron should contact the Petroleum
Branch's Virden District Office and have a Petroleum Inspector
participate in the final site selection for the following
locations; 14A-21, 14B-21, 4B-28, 4C-28 and 8A-30-10-25(WPM) .

Future infill locations will be reviewed at the time of
licensing. Proposed locations will be reviewed by the Petroleum
Branch and the Departments of Agriculture and Environment to
ensure the well siting criteria and conditions are met and
environmental and land use impacts are minimized. To accommodate
the review process, well licences should be submitted at least
one month prior to the expected drilling date. Please note
Clause 5 of Board Order SU No. 10 provides that;




5. Where in the opinion of the Director of Petroleum,
drilling a well on a site that is proposed in an
application for a well licence might cause significant
adverse impact on the environment or significantly
impair use of the surrounding land, the Director may
refuse to issue the licence.

Board Order No. PM 65 (May 14, 1991) covers pressure maintenance
operations in VRU No. 1. The conversion of 2-28-10-25 and 1-29-
10-25 to water injection is hereby approved under Section 1{(1) of
Board Order No. PM 65. Application for future injection
conversions should be made under this section.

Section 7 of Board Order No. PM 65 requires Chevron to submit an
annual waterflood progress report. The report is to contain the
information listed in Attachment 2.

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

(1} spill mitigation and surveillance,
(2) housekeeping, and
(3} facility design and construction.

You are reminded that in accordance with Section 56 of the
Petroleum Drilling and Production Regulation, wells are to be
production tested at least guarterly.

A copy of Chevron's contingency plan for well contrel is to be
submitted with the applications for a well licence.

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

Yours respectfully,

H. Clare Moster
Deputy Chairman

cc: B. Gossen, Rural Development
F. Phillips, Environment
K. McGill, Agriculture



Attachment 1

INFILL WELL SITING CRITERIA

WATER-COVERED AREAS

Where there is potential for contaminants to enter water-
covered areas, the wellsite should be

(1) where possible, moved above the high water level, and

(2) diked to prevent runoff of drilling or produced fluids.

NATURAL AREAS

In natural areas with native tree or shrub cover, to avoid
significant habitat loss-‘and habitat fragmentation, site
disturbance is to be minimized.

SPECIAL AREAS

River valleys and other special areas, because of their
unique microclimates, have greater potential for the
occurrence of rare or endangered plant species. In special
areas, a survey for rare and endangered plant species will
be required and the site relocated if such species are
found.

AREAS SUBJECT TO EROSION

Where there is potential for erosion at a wellsite, the
wellsite should be

(1) revegetated,
(2) diked to divert runoff water around the wellsite, and

(3) where necessary to prevent erosion by diverted runoff
water, flow control structures installed.

CULTIVATED LAND

In order to minimize the loss of cultivated land and
inconvenience to farming operations, the wellsite should be;

(1) where possible, located along the edge of cultivated
fields, and

(2) where the wellsite cannot be located in accordance with
(1}, it should be located a minimum of 60 m from the
edge of a field or such other distance as may be
required to minimize inconvenience to farming
operations.



Attachment 2

Virden Roselea Unit No. 1
Annual Waterflood Progress Report Requirements

Pursuant to Section 7 of Board Order No. PM 65 the report of the

pressure maintenance program to be submitted annually is to
include;

(a)

{1)

(3)

the o0il production rate, injection rate, GOR and WOR during
each month for each injection pattern and for the whole
unit;

the cumulative volume of o0il, gas and water produced and
fluid injected for each injection pattern and for the whole
unit at vear end;

the monthly wellhead injection pressure for each injection
well;

a summary of the result of any survey of reservoir pressure
conducted during the year;

the date and type of any well servicing;

calculations of the voidage replacement ratio on a monthly
and cumulative basis for each injection pattern and for the
unit area;

an outline of the method used for quality control and
treatment of the injected fluid;

a report of any unusual performance problems and remedial
measures taken or being considered;

an egtimate of incremental recoverable reserves attributable
to reduced 8 ha spacing and pattern realignment; and

any other information that the operator or Director of
Petroleum considers necessary to evaluate the performance of
the waterflood.

The data referred to in clauses (a) to (¢) is to be submitted in
tabular and graphical form.




‘Manitoba %

The Qil and Natural Gas 555 — 330 Graham Avenus
Conservatlon Board Winnipeg MB R3C 4E3
CANADA

(204) 945-1111
FAX: (204) 945-0588

Mr. John Fefchak and Ms. Norma Tibbits-Fefchak
P.O. Box 2142
Virden MB ROM 2C0

Dear Mr. Fefchak and Ms. Tibbits-Fefchak:

Re: Virden Rogelea Unit No. 1
Reduced Spacing Approval

The Board ig in receipt of a copy of your letter to Chevron
Canada Resources, indicating you are satisfied that Chevron will
address your concerns when siting its infill wells in the SE/4 of
Section 25-10-26 (WPM).

For your information, attached is a copy of Board Order No. SU 10
approving reduced 8 ha spacing in Virden Roselea Unit No. 1.

Alsc attached is a copy of the infill well siting criteria and
conditions Chevron is to follow when locating the infill wells.

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

Yours respectfully,

H. Clare Moster
Deputy Chairman

cc: Chevron Canada Resources



LOISAAANEY  padA TFS4eYY @

_.J_.._
¢Tmiam MuNI oy @
et AN sbbt
cyyam NI bbbl W
smam 1Nt TbhY +
V33V L153£0%) 7 2WVHg e
S.LINN DNIDVAS DNITIIHA 34V103H 8
WIMSZ" Y I LINN V3T3S04d N3IadIA Ezwm.ﬁﬂ
01" 1 i i ] T - T
& | | | 1o ¥4 1o e o
B9k s 1+ 4
< RO GO NG
0 v O O XD L) O
z . <8 X4 Xg Xe | & KoK Ko Ko X8
W @ o X o X(@®)Xe X4 .+./ o/\o*o ® Xeo X@®Xe
<C ~ vXEX v ¢ L L
&, ¥ (K XIX e T o ® ® o X
T T T <K% $
_ ot @ oXe o Ko X o ' Xe
_ - RO
- “ : \|. b
4 | OO
__ |_ ||||| A.v.rslu__|!|w||.w.|1o+_io |||||||||||||||||||
N | sle gle
__ _A_.Y + .o._ 4 o] @ ..+.._+ <

WIMIZ o




U A S o W e ks AT fen ekl R A Akt Rk e d 25 Sae A 1 i baka T A s m s ee = & idurz P R N T T T S P S e LN F AT, P i

First [ Fold

ATTACHMERT ) .

O

Moanitoba =
Memorandum

Date  February 17, 1994
T®  John N. Fox from . Floyd Phillips, Chief
Chief Petroleum Engineer * Terrestrial Quality
Petroleum Branch ~ Management
555-330 Graham Avenue
Sublect  yirden Roselea Reduced Spacing Telephone ' . 9457003

Thank you for the air photos with the locations of the 14 infill wells proposed for 1994. AsI
indicated at the meeting, the concems that I have relate to:

1. Potential for contaminants to enter wetlands, during both the drilling and
operational phases. This impact can be prevented by siting wells above the high
water mark of a wetland. If the land slopes toward the wetland, a dike should be
constructed to prevent any runoff and potentially harmful contaminants from
reaching the wetland.

2. Disturbance to natural areas, e.g. areas with native tree or shrub cover. The intent
is to minimize habitat loss and habitat fragmentation. This can be accomplished
by siting wells at the edge of a bush, rather than in the middle.

3. Siting the wells on river or creek valley slopes. Valleys because of their unique
microclimates have a greater potential for the occurrence of rare or endangered
plant species. If a well is to be located on a valley slope, a vegetation survey
should be conducted for the site as well as any access disturbance to ensure that
rare or endangered plants are not destroyed. Where feasible, the well site should
be located in an area where rare or endangered species will not be lost.

Another concern is for loss of habitat due to erosion resulting from the siting of a
well on a valley slope. Erosion not only affects vegetation communities
downslope of the site but has the potential to cause siltation of the river or creek or
may even carry toxic chemicals to the waterway. Erosion can be mirnimized by
diverting runoff water around the well site and using flow control structures to
slow the water where the diverted water may create a stream.

4. The loss of cultivated agricultural land and the inconvenience in farming the land.
Often this can be accomplished by locating the wells along the edge of fields, e.g.
along fence lines or in the edge of a bush or pasture land. If a well must be located
in the field, it should be at least 60 m from the edge of the field to enable the
farmer to operate wide machinery between the edge of the field and the well.

I have the following specific suggestions regarding the siting of the 14 wells proposed for
1994:
1- Move to the edge of the bush; possibly due south on the edge of the naturally
vegetated ridge.
2- Move to the edge of the bush; north where it would be close to the road.
3- Okay as long as the site is above the high water mark of the slough and the slough
is protected from direct runoff from the site by a dike. '
4- Site in the edge of the bush.
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_-Memo John Fox
ebruary 17, 1994
Page 2

- 5- Okay. |

6- Okay as long as the land does not slope toward the smail slough to the NE.

7- Move west to the edge of the open area adjacent to the road. -

8- Move to the edge of the bush, cither north, south or west near the edge of the
road. : :

9- Okay as long as it is close to the edge of the field. It also looks like there is a
drainage ditch immediately to the south of this well site which probably drains to
the river. Specific protection measures (e.g. dike) should be used to prevent spills
at the well site from entering that drain.

10- Okay as this seems to be a damp area of the field on the site of an old oxbow.

11- Move to the edge of the bush.

12- Okay

13- Okay out in the field but could move north to the south edge of the wetland as
long as a dike was installed to keep contaminants out of the slough.

14- This well appears to be on the slope of the valley. A vegetation survey for rare or
endangered plant species would be needed, and the site would require erosion
protection measures. It might be preferable to move the well to the non-treed
strip to the west, thus reducing the amount of tree removal. In addition, the slope
may improve as one moves away from the river, i.c. up out of the valley.

Other measures such as stripping the topsoil prior to drilling or trenching, and respreading it
after the well is developed and after the flow lines are installed, should be standard practice.

I would like the opportunity to review the balance of the infill well locations, prior to their
approval by the Petroleum Branch, in subsequent years.

I trust that these comments will provide you with criteria respecting the environmentally
acceptable siting of future wells. If you have further questions or need clarification of my
recommendations please let me know.

Thank you for the opportunity to comment on this infill project.

— ” P PR S/ By . A - - A
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ATTACHNENT 2,

February 24, 1994 ~ MEMORANDUM
John N. Fox, Chief Petroleum Engineer Ken McGill, A/Chief

Petroleum Branch , Soil Survey & Land Utilization

Energy & Mines Manitoba Agriculture

555 - 330 Graham Avenue : Box 1149 -

.Winnipeg, Manitoba Carman, Manitoba

Reduced Spacing Application - Virden Roselea Unit No 7

Floyd Philips forwarded the air photos supplied to him on which were located the 14 specific infill well
sites identified in the above proposal for development in 1994.

It appears that only four of these sites are located in annually cropped fields (9, 11, 12, 13). The
remaining seem to be located either in bush areas (1, 2, 4, 7, 8, 14), in non annually cropped (pasture?)
land (6), along the edge of fields (5) or adjacent to non cultivated land (3, 10).

With regard to the four sites within annually cultivated fields, the preferred location would be either at

the edge of the field or, if not possible, into the field far enough to provide adequate clearance between
the installation and the edge of the field (50 meters or more). Specifically:

Site 9 - preferred location would be as far to the south, adjacent to the field border, if possible.
There appears to be an access road, drain or some pasture at the southern edge of the field.

Site 11 - preferred location would be as far to the west as possible, adjacent to the bush area.

Site 12 - satisfactory if it is not feasible to move the site south and adjacent to the non cultivated
oxbow area.

Site 13 - preferred location would be as far to the west as possible, at the edge of the field.
I believe one of the important considerations in ultimately siting the installations is that the individual

landowners/managers are consulted, actively involved in the site selection, "support the infill program” on
their property and that the project "not proceed without the full consent of the affected land owner”.




The remaning comments provided in my memo of February 2, 1994 still apply. In particular, I would like
to indicate agreement with the 14 sites now identified is not an acceptance of the entire project involving
up to a total of 55 infill wells, 41 of which have yet to be specified. ‘

yan

Ken McGill, A/Chief
Soil Survey & Land Utilization
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. - Attachment 3

h . . .1, T ae - -
Lo ‘ - & Chevron
' February 14, 1994 ;
Mr. John Fefchak and Ms. Norma Tibbits-Fefchak l?:*;;f—;::dn Resourcas
P.O. Box 2142 Viden, o AOM 260
Virden, Manitoba ‘ Phone (204} 748-1334
ROM 2C0 : Fax {204) 748-8762

Dear Mr. Fefchak and Ms. Tibbiis-Fefchak:

VIRDEN ROSELEA UNIT #1 |

This letter is to address your concéms regarding the impact of possible drilling operations
and the subsequent producing operations on your land and the immediate surrounding lands
as a result of our Reduced Spacing Application in Virden Roselea Unit #1,

As discussed with you on February 7, 1994, should drilling be planned in the future on or
near your property, Chevron will minimize both the inconvenience to you and the
disturbance of (he land as foliows:

1. Noise from the drilling operations will be minimized by the use of a small drilling rig

and the use of muffiers on the rig. If the drilling operations were carried out close to

4 your residence such that it affecied your routine schedule. an annoyance compensation
- would be discussed with you and agreed upon prior to the commencing of the drilling

operations.

2. Naoise and the *eyesore® from the artificial lift equipment installed on new wells is a
concern to you. Normally a pumpjack is used to recover the 0il. Chevron will
review the use of installing smaller less visible alternatives if the situations allow.
Chevron will use natural buffer zones {existing trees or planting of trees) as much as
practical to reduce noise.

3. Once the actual well focations have been chosen, you will be notified so that we can
discuss the sites, view (he sites and ensure that the sites are situated in spots that are
both acceplable to you and to Chevron. This should climinate the concerns expressed
as (o nature’s garden/water springs in the area and habitat for birds and wildlife.

4, No plans to build additional surface facilities to handle new production are planned.
Additional production can be handled with either no increase or a slight increase in
the size of our present facilities.

5. . Currently, a shallow well supplies your home with water. A water sampie would be
taken from your well and analyzed prior to our operation. If you detect any
_ contamination of the well resulting from the proposed drilling operations in your area,
Chevron would resample and reanalyze your water and if contamination has resulted,
we would ensure that a water supply acceptable to you and Chevron would be provided.

Hopefully the above adequately addresses all your concemns regarding the Virden Roselea
Unit #1 Reduced Spacing Application. The drilling in your area is tentatively scheduled for
1995 but may change or not happen at all. You will be notified as early as possible when
specific locations are finalized so that you and Chevron can review them to ensure that they
are acceptable 1o both parties.

If this letter does address your concerns, a letter indicating such to Chevron or The Qil and
Natural Gas Conservation Board would be appreciated. ’

If you have more concerns, please contact Glenn Ross at the Virden office at 748-6341.

Yours truly,
% q

$or I E. CAUSGROVE, P.Eng
Virden Business Unit Manager

s
FRE v Honeet i etubwb
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Attachment 4

P.0. BOX 2142,
Virden, Manitoba,
ROM 2C0.

February 21, 1994,

Chevron Canada Resources, : : - |
P.QnBorsl0l” S T | - =
Virden, Manitoba, - : ‘

- ROM 2C0.

ATTENTION: Mr. J.E. Causgrove, P. Eng.

Dear Mr. Causgrove:

RE: CONCERNS ON CHEVRON'S APPLICATION FOR REDUCED SPACING IN VIRDEN ROSELEA
UNIT # 1

Receipt of your letter dated 14 FEB 94, in regard to and addressing our concerns
is hereby acknowledged. ' . '

Please be advised that your letter does addresa the concerns that we initially
presented. We both feel Chevron has taken a serious and conscientious attitude
in reducing or eliminating the concerns that were voiced in our initial objec-

- tions and notice of intervention to The 0il and Natural Gas Conservation Board.

: langi"gt‘gdﬂ‘yilﬂllfé!&h"e’féih;

We are quite satisfied that Chevron staff has openly discussed the alternativesh
with us personally. We must state that their intentions appear to be most com-
mendable in regard to our personal concerns and the surrounding nature of the

Yours truly,

{1 /m‘um - ﬁ[{[‘“{

Notma Tibbits-Fefchak

St e €




S Chevron

Calgary, Alberta

. 4
March 1, 199 Chavron Canada Resources

500 - Fifth Avenue SW.
Calgary, Alberta T2P OL7
Phone {403} 234-5000
Fax {403) 234-6206

K. G. Matieshin

Oil and Natural Gas Conservation Board Manager
Attention: Mr. John Fox Environment, Safety and Regulations
Room 309

Legislative Building
Winnipeg, Manitoba
R3C Ov8

VIRDEN LODGEPOQLE "B" POOL
VIRDEN ROSELEA UNIT 1
REDUCED SPACING APPLICATION

Dear Mr. Fox

In response to the deficiencies of the subject application raised in your letter of January 20, 1994,
Chevron offers the attached information.

If there are any questions regarding this Ietter,,Jease contact Jan Major in our Calgary office at
(403) 234-5034.

Yours very truly,
6"'(I(.G. Matieshin, P. Eng

Attach.




1991 VRU No. 1 Reduced Spacing Pilot Analysis

Incremental Reserves

incremeiial eyl ==

Attachments 1 through 6 present decline analysis of remaining reserves for the entire Unit 1 with a‘nd
without the 1991 infill wells and WIW conversions (09-30 and 15-30-10-25). The results are summarized

as follows:
Decline Analysis Method Without 1991 Pilot With 1991 Pilot incremental
Total Reserves Total Reserves Reserves
E3m3 E3m3 E3m3
Exponential Decline 2599 2659 ¥ 80 5 o -
Rate vs. Cumulative Oil 2579/ - 2660~ 81
WOR vs. Cumulative Qil 2534 apPE R 2677 143
Average 2571 2665 94

We have also looked at the sweep efficiencies of the production scenarios with and without the 1991 pilot
project. As seen on Attachment 7, the sweep efficiency for the entire Unit has been increased by the
1991 infill wells and WIW conversions. From January 1992 to the forecasted life of the Unit we expect 0
inject 0.4 pore volumes. Referring to Figure 7, this corresponds to a sweep efficiency of 38 percent
versus 36 percent for the old production scenario - a 2 percent increase. This corresponds to an
incremental volume of 54 E3 m3.

* Chevron feels the incremental recovery for the 1991 infill project is in the order of
60 E3 m3 - not the 90 E3 m3 previously reported. got wl el

Oil { Water Contact

The apparent discrepancy in elevation of the oil-water contact in the 1991 pilot area analysis is a result of
some confusion in terminology. The figure of -180 meters MSL represents the interpreted minimum
elevation (highest) of the original “free water level”. The “free water level” represents the elevation below
which the reservoir is 100% water saturated. Chevron generally uses "oil-water contact" to represent the
elevation below which water saturation is too high to allow aconomic production. The placement of the

contact is somewhat arbitrary and is usually placed at 50 or 60% water saturation as determined by log
evaluation.

In most oil-fields there is a very thin transition zone between the reservoir at irreducible water saturation
and the reservoir below "free water level". In these cases the "oil-water contact” and "free water level"
are near-coincident. Inthe Virden Lodgepole pools there is little (if any) reservoir at irreducible water
saturation and most production comes from a \{e_ryrghi_c!s\trgn@ti\on\zqn_e,l

o Log analysis of the three wells with Cherty pay shows “oil-water contacts” at -165.4m (10C-30), -169.2m
o;\,' W 3 (8C-30), and -171 .7m (8B-30). As discussed above, the elevations given represent the elevations below
Y which water saturation is greater than 50% (at the time of logging). Attachments 8, 9, 10, and 11 are the

Log Evaluation sheets for the above referenced wells and for 11B-30.

We are at a loss to fully explain the water production from 11B-30. The well was drilled into a mature
pool that has been under waterflood for some time. It may be that all moveable oil had been drained or
swept from the area prior to drilling. Alternately, high water influx via vertical fractures may have
dominated any potential oil flow from oil-bearing zones. Itis interesting to note that fluid containing 10%
oil was swabbed from the Sandhill and Crinoidal during the testing of the well.
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Natural Fractures

A review of the wellsite core descriptions was done to determine the exient of natural fractures. The
foliowing conclusions were reached. The majority of fractures are vertical and are not confined to any
single zone. It is not possible to determine the orientation (NW-SE for ex.) of the fractures from core
descriptions. Fractures do appear {0 be more prevalent on the structural flanks. This is consistent with
the theory that structure in this area is caused by underlying salt solution.

1993 (1994) Virden Roselea Unit No. 1 Reduced Spacing Application

Incremental Recovery

OOIP for the 1994 infill Project Area is estimated to be 2500 E3 m3. Thus the 125 E3 m3 incremental
recovery represents a 5 % incremental recovery factor, Chevron feels this S % increase can be achieved
through infill drilling and pattern realignment which is also currently being evaluated. Attachment 12
and 12A are tables of the OOIP and expected incremental recovery on a per LSD basis for the 1954
project area. Compens  iC 1A4) A ooy

Drilling Procedures
1108 Kialm

The 1300 kg/m®drilling ﬁwd density used in the Reduced Spacing Appiication, reflects the mud density
required to offset the bottom hole pressure encountered in 6 of the 7 wells drilled in the 1991 Roselea
Infill Drilling Program.

Due to the low productivity of wells in this area of the field, we believe these wells can be safely drilled,
without undue risk of a uncontrolled salt water flow at surface, with a 1300 kg/m® mud density. The
average total fluid production rate for wells in the waterflood patterns where the 1994 infills wells will be
drilled is approximately 10 m*day, while being pumped. (November 1993 production information)

The 11B-30 location drilled in 1891, which was never tied in, showed signs of waterflood breakthrough
during completion. After bleeding off a shut-in casing pressure of around 5200 kpa, the well flowed at
approximately 0.5 m®nhr with a flowing pressure too smail to measure. Another well 4A-28, which had
been iied in and was producing when waterflood breakthrough occurred in 1991, appeared to stabilize at
4.7 m¥hr, with a flowing wellhead pressure to small to measure. It's initial shut-in pressure was recorded
as 4800 kpa. Given these low influx rates, there is more than adequate time to effectively circulate a kill
weight mud into the wellbore. Presently there is no conclusive evidence to suggest that the high flow
rate, high pressure zones encountered while drilling in the Daly field will be seen in new drills in Roselea
Unit #1.

In any event, a detailed contingency plan for well control will be in place prior to the beginning of drilling
operations. The following issues will be addressed by this plan:

- minimum surface casing requirements

- leak-off testing of the surface shoe

- on-site kill weight drilling fluids

- on-site salt water storage

- off-site salt water disposal / injection

- well control methods

- emergency contacts and phone numbers

This plan will be submitted for your approval prior o the start of the program.

Testing Procedures

In accordance with the proposed new Drilling and Production Regulations, Chevron will test new wells
quarterly.

o r———-. a—— _—




Future Phases of Infill Drilling in VRU No. 1

To drill out VRU No.1 to 8 ha spacing would require a total of 51 locations. Drilling 14 this year would
leave 37 locations remaining. Under Chevron's current budget forecasts, we would expect to continue
drilling an average 14 infill wells per year. In light of this constraint, the future phases would be:

1995 1998 1997
Producers

1 02B-29-10-25 01B-25-10-26 13B-24-10-26

2 03B-29-10-25 02B-25-10-26 14B-24-10-26

3 07B-29-10-25 03B-25-10-26 15B-23-10-26

4 10B-29-10-25 04B-25-10-26 16B-23-10-26

5 04B-30-10-25 05B-25-10-26 13B8-20-10-25

6 05B-30-10-25 06B-25-10-26 14B-20-10-25

7 06B-30-10-25 07B-25-10-26 15B-20-10-25

8 12B-30-10-25 08B-25-10-26 16 B-20-10-25

9 13B-25-10-26 10B-25-10-26 03B-26-10-26

10 14B-25-10-26 11B-25-10-26 . e el

11 15B-25-10-26 12B-25-10-26 IR s

12 16B-25-10-26 09B-26-10-26

13 16B-26-10-26 15B-24-10-26

14 01B-36-10-26 16B-24-10-26

Continuing with the plan to complete infili wells as producers and to achieve repeated inverted nine-spot
patterns, the following WIW conversions would be required:

1995 1996 1997
wde Injectors wile

1 09 -25-10-26 702 01 -25-10-26 47*

2 09 -26-10-26 6.4” 03 -25-10-26 | ¢d

3 01 -26-10-26 o. %M

This pattern realignment is still being evaluated.

See Attachment 13 for development phases.

Increase in Recovery

The estimated increase in ultimate recovery is 5 % and is achieved both by infili drilling and pattem
realignment. Assuming an average production increase of 2 m3opd per well, the Unit estimated
production increase would be 62 m3opd. This assumes 37 wells are drilled with 6 of these wells being

uneconomic to complete. Z ayenen
pn:‘\ud\u‘ It '{.
lint o 1, o ,
Gk "/6 chane LA et Vae wnLesnes G
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Facility Upgrades

Facility upgrades are estimated to follow the compietion of each phase of drilling to ensure proper
design. Therefore the upgrade would occur as follows:

1994 01-29-10-25 !

ordeimee  ow i (o 0
1995 10-25-10-26 o ¢ ' b
1995 04-25-10-26 bt vy i

Capital Costs

Estimated Costs for the 1894 project and future costs are as follows (1994 Dollars) :

Tangible Intangible Total Total Total
Unit Unit Tang Intang
Cost Cost Cost Cost Cost
$M M M M ™
1994
Drill 14 wells 17 115 238 1,610 1,848
Complete 14 Wells 17 18 238 252 490
Tie - in 14 Wells (includes pumpjacks) 255
Convert 2 wells to water injection 10 10 20 20 40
Tie-in 2 WiW's 10 10 20 20 40
Upgrade 1 Facility 5 10 5 10 15
2,688
1995
Same as 1994 2688
1996
Same as 1994 plus one WIW conversion (add $ 40M) 2,728
1997
Drill 9 wells 17 115 153 1,035 1,188
Complete 8 Wells 17 18 153 162 315
Tie - in 9 Wells 164
1,667
Benefits

Attachments 14 and 14 A present the annual benefits to the Crown and Freehold mineral rights owners.
The increased income will be distributed in an equitable fashion to all Lessees and Lessors.

Other benefits will include revenues through Provincial taxes on oil field equipment and flowlines, and

surface righis compensation. F) Jol St
ey AU RPN ¥ )
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Risk

Infill drilling in Virden Roselea Unit 1 may be postponed if the wells encounter areas already swept by the
waterflood and therefore fail to produce economic rates. Qil price is a main factor in determining the
economic feasibility of a project ; sustained low oil prices may make infill drilling uneconomic.

Chevron, and the other Working Interest Owners have a variety of projects to fund each year within their
own capital budgets. It is possible that approval under the Unit Operating agreement could not be
obtained if enough companies choose not to support infill drifling.  Chevror ~ (g ¢ 7

harede Wany = 19, 2.
'Ux\u-s..f )

In 1987, Chevron completed a scoping evaluation of implementing a hydrocarbon miscible flood in the
North Virden Scallion field. It was concluded that such a project was technically risky and was not
feasible.

Enhanced Qil Recovery

Chevron continues to review HCMF projects in the Virden area, although we believe there are more
attractive fields than Virden Roselea Unit 1.

Environmental and Land Use Impacts

Attachments 15,16,17, and 18 are aerial photographs showing the proposed locations and flowline
routes. Two locations indicated in the original Application have been revised to fall within target areas.

02B-28-10-25isnow03 A-28-10-25 this will move the location away from a pothole
and limit the amount of scrub brush to be
removed

05A-29-10-25isnow03C-29-10-25 this will move the location from a low area which
is hayed up to higher ground on the edge of the
area being hayed.

/

Following is a brief description of the proposed sites

“1. Chevron VRU No. 1 11 A -21-10-25 WPM
Pasture: rocky, minimal bush removal required, close to lease road.
v 2, Chevron VRU No. 1 13 B -21-10-25 WPM v~
River valley: located on edge between cultivated land and trees. Negligible surface
impact.
/3. Chevron VRU No. 1 14 A -21-10-25 WPM e wll havwe Ao wewe  walb - cund

Pasture: north-west of slough. Will need to construct a contoured berm around the %o

LA 1»-‘ L
well site to divert run-off water and re-vegetate the well site including the berm. g °7

/ J“'.-A‘-\

‘4. Chevron VRU No. 1 14 B -21-10-25 WPM Y30t tagt of arenn 2ned nduse 70imdthen
Pasture: extremely rocky, located near edge of slope. Will need to minimize
disturbance of natural vegetation, construct a contoured berm around the well

site to divert run-off water and re-vegetate the well site including the berm.

7 5. Chevron VRU No. 1 03 A -28-10-25 WPM /(formerly 02B-28-10-25)
Pasture: minimal bush removal required, moved away from pathole

" 8. Chevron VRU No. 1 03 B -28-10-25 WPM /
Pasture: minimal bush removal required

6




- T Chevron VRU No. 1 04 B -28-10-25 WPM /
Slope: bush, close to access road to Chevron's 01-29-10-2% Battery. Placing site close to
road will minimize tree clearing and damage to hillside. Survey for rare or endangered
plant species. Will need to minimize disturbance of natural vegetation, construct a
contoured berm around the well site to divert run-off water and re-vegetate the
well site including the berm.

8. Chevron VRU No. 1 04 C -28-10-25 WPM v/
Slope: bush, close to access road to Chevron's 01-29-10-25 Battery. Placing site close to
road will minimize tree clearing and damage to hillside. Survey for rare or endangered
plant species. Will need to minimize disturbance of natural vegetation, construct a
contoured berm around the well site to divert run-off water and re-vegetate the
well site including the berm.
Same as 04 B -28 above.

'9)  Chevron VRU No. 1 01 B -20-10-25 WPM
River valley: cultivated land. Movement of this location off of the cultivated iand would
result in being off-target and an unsatisfactory drainage pattem.

A10. Chevron VRU No. 1 03 C -29-10-25 WPM (formerly 05 A -29-10-25) V4
River valley: moved to pigher ground on edge of cultivated land

o ditfrenu

1. Chevron VRU No. 1 05 C -29-10-25 WPM v
River valley: move location to edge of trees / cropland. Negligible surface impact. < o m {aom
‘\: AR
12. Chevron VRU No. 1 05 D -29-10-25 WPM -
River valley: cultivated land. Movement of this location off of the cultivated land would
result in being off-target and an unsatisfactory drainage pattem.

13. Chevron VRU No. 1 08 B -29-10-25 WPM ~/
River valley: cultivated land. Movement of this location off of the cultivated iand would
result in being off-target and an unsatisfactory drainage pattern.

14. Chevron VRU No. 1 08 A -30-10-25 WPM v
River valley: locate site on edge of trees at bottom of slope.
Survey for rare or endangered plant species. Will need to minimize disturbance of
natural vegetation, construct a contoured berm around the well site to divert
run-off water and re-vegetate the well site including the berm.

Landowner Objection

Chevron has spoken with the landowners John Fefchak and Norma Tibbits-Fefchak conceming the SE
1/4 25-10-26. We have sent them a letter addressing their concerns. Chevron has since received a letter
from the above landowners indicating their concemns have been addressed. Copies of both letters are
included in Attachments 19 and 20.




Oil Rate (Calendar Day) (m3)

Attachment 1 Exponential Decline Without 1991 Infill Wells
Virden Roselea Unit 1

Decline Rate (froc) Nominak: 0.004425  Effective: 0.00415  Annua: 0.051713

Curent Of rate: 85.3 m3/d

Economic Limit: 30.0 m3/d

Cumulative OF Produced: 2218.2 E3md

Remaining Reserves: 380.3 £3mJ

Total Reserves: 2599.1 E3m3 — At the Economic Limi

OWS Hon Jan J1 15:41:39 1944



Oil Rate (Calendar Day) (m3)

Attachment 2 Exponential Decline With 1991 Infili Welis

Virden Roselea Unit 1 Al Wels

100

ol

Decline Rote (frac) Nominak 0.005680  Effective: 0.005664  Annual: 0063892
Current Of rate: 9.5 m3//d

. . s ok, Cunbagiyor & AXT aomngery .
Feonomic Limit: 30.0 md/d T ke sedtdin
Curnulotive O Produced: 2307.7 EdmS eompene e

‘:V‘; 1 A i Aghoas 4, .

Remaining Reserves: 3009 Edm) TLE Y a9
Tolal Reserves: 2653.6 £3m — Al the Economic Limt

DWS Mon Jun 31 15:40:04 198




Oil Rate (Calendar Day) (m3)

| Attachment 3 Rate vs. Cumulative Oil Without 1991 Infill Wells

\irden Roselea Unit 1 All Wells except 78-30 and 10850

R
Cumulative O Produced (E3mS3)

0i Rate vs Cum. O slope: ~0.00465207 1/ month

Current O rote: 85.3 m3/d

Feonomic Limit; 30.0 md/d

Cumulative O Produced: 22182 Edm)

Remaining Reserves: J60.8 £

Total Reserves: 25/9.0 Em)

1

o

OWS Mon Jon 31 14:12:48 1994



Oil Rate (Calendar Day) (m3)

) _Attachment 4

J

Rate vs. Cumulative Oil With 1991 Infill Wells

\irden Roselea Unit 1 Al Wells except 76-30 and 10B-30

W o

Current O rate; 95.5 m3/d

Feonomic Limit: 30.0 m3/d
Cumulative O Produced: 2307.7 E3m3
Remaining Reserves: J92.0 £3mJ

Total Reserves: 2659.7 E3md

I

o 'R
-~ Comulative 01 Produced (E3m3)
Ol Rote vs Cum. 01 slope: 00036599 1/month

4000

DWS on Jon 31 140208 1934



Water/0Oil Ratio

. Attachment 5 WOR vs. Cumulative Oil Without 1991 Infill Wells

Virden Roselea Unit 1 Al Wells except 78-30 and 108-30

o8 I E—

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

I

| ! | |

m Mmoo !
Cumdletive Q1 Produced (E3m3)

Slope WOR vs Cum. Ot 0.00082

Current WOR: 11.0

Limiting WOR: 20.0

Cumulative Ol Produced: 2218.0 tmd

Rernaining Reserves: 316.3 E3mJ

Total Reserves: 2534.3 £md

0 0 o

D¥S Mon Jan 31 14:29:18 1994



Water /Qil Ratio

_ Attachment 6 WOR vs. Cumulative Oil With 1991 Infill Wells

. Virden Roselea Unit 1 Al Wells except 78-J0 and 10B-30

. T m B
Cumulative OF Produced (F3m3)

Slope WOR vs Cum. Gil: 0.00086

Current WOR: 9.6

Limiting WOR: 20.0

Cumulative O Produced: 2308.0 £3m3
Remaining Reserves: 368.6 £3mJ

Total Reserves: 2676.6 Edmd
WS on Jon 31 15:36:39 1994



Virden Rosela Unit 1 Pore Volume
1993 Average Injection Rate
Remaining Life
Remaining Pore Volume Injected
Pore Volume Injected to Nov, 1993

Total Pore Volume Injected

0s

0.8

Sweep Efficiency
o
-

0.2

WITHOUT 1991 PILOT

Streamtube 1993-01 to 1993-09

Attachment 7

Virden Roselea Unit 1 1991 Incremental Sweep Efficiency

17,200 E3 m3 17,200
368 E3m3 368
18 years to economic limit OR 20 year forecast
0.38 fraction 043
063 0.63
1.01 1.06
WITH 1991 PILOT 1991 Project area OOI P 2,696 E3m3

Streamtube 1893-01 to 1993-09

PVI Sweep PV Sweep Incremental
selected Selected Sweep
0000  0.000 0.000 0.000 0.000 0 .
0200  0.200 0200 0200 0.000 0 neer T iapmes
0300 0287 0.300 0295 0.008 2 eh A
0.400  0.364 0.400  0.381 0.017 a7 Y ,
0500 0433 0500  0.457 0.024 85 <, Otrowil, or
0600  0.496 0.600 0.522 0.026 70 . N
0700 0551 0700 0581 0.030 g2 L1718/ Asrevrry
0800  0.600 0800  0.634 0.034 82
0900 0645 0900 0683 0.039 104
1000 0685 1.000 0.724 0.039 105
1100 0720 1.100 0.757 0.037 100
1200 0753 1.200 0.787 0.035 94
1300 0780 1.300 0.816 0.036 o7
1.400 0801 1.400 0.842 0.041 110
1500  0B19 1.500 0.865 0,046 124
1600 0835 1.600 0.887 0.051 139
1700 0851 1.700 0.902 " 0052 140
1800 0865 1800 0912 0.047 126
1900 0879 1900 0821 0.041 112
2000  0.891 2,000 0.928 0.038 102

With 1991 PILOT
Without 1991 PILOT

—_

02

0.4 0.8 0.8 1 1.2
Pore Volume Injected




Attachment 8 Log Evaluation Sheet 08B-30-10-25

LG EVALUATION SHEET

PIL 1.0

08-05-1981
Wellname: Chev Virden Roselea Ufl 8B-30-10-25wl
Fornation: lodgepole
Eval. by: 3. halas
a=1 paa = 2730 dtma = Por. Cut =.07  Raf EFf= GRnax = Rtsh = Hud Type = gel chen
m=2.0/2.4 pof = 1000 dtof = st =.5 REF =.05 Chain= Phish = Wud #. = 2040
n=2 PhiSw Cut = .08  Source Rw: field Steiber Corr. Factor =

T BASE H (ML DPOR DT PR GR SP LI VSH RT RX0O S GSWSH EFPOR  SXO PHISN  RWA  COMNT

Crinoidal

K15 5424 .9 200 110 158 d 50 199 0312 1.6 PAY
542.4 5440 1.6 .000 sh NONRES
544.0 544.6 .60 IS0 100 Jd28 d 45 . 260 L33 N PAY
h44.6 545.2 .6 009 sh NONRES
545.2  545.7 .5 090 .00 079 4 30 ST 041 19 WET
545.7 MR 2.3 000 sh NONRES
Sandhill

548.0 549.0 1.0 .150 .040 102 d 26 430 Q48 27 PAY
549.0 5R0.0 1.0 150 LO05G A07 d 50 .29 Jr .9 PAY
50,0 551.0 1.0 120 .120 120 1 %0 300 D36 .55 PAY
551.0 5520 1.0 .13 .10 A3 1 50 .66 048 L7 BAY
552.¢ B82.3 .3 150 L15C 150 1 26 A7 Q64 2T PAY
592.3  553.6 1.3 000 sh FONRES
Ist Oolite

553.6 5540 4 090 0% .099 1 16 1.005 .09 05 WED
40 5%5.2 L2 000 sh NONRES
2nd Golite

555.2 5%6.0 .8 110 .110 110 1 18 145 82 .09 WET
556,0 557.3 1.3 000 sh NONRES
3rd Colite

557.1 5.1 .8 .12 12 20 i 16 L1 08 .10 WET
BRg. 1 580 L9 Q09 sh NONRES
4th Colite

599.0 359.5 .5 080 .,060 Rl 1 25 1.03¢4 L79 0% WET

589.5 5605 1.0 000 sh NONRES




T s e .
-

Cherty

56,5 5>t 1.3 .135 L150 144 i 45 .281 040
561.8 5 . .4 L1500 120 137 1 19 457 063
52.2 563.0 .8 .20 .15 182 1 2 275 .05¢
563.0 5640 1.0 .15 140 138 1 ki 361 RIL
5%4.0 565.0 1.0 150 140 146 1 15 A79 070
55.0 565.6 .6 .16 160 i 25 136 054
55.6  566.5 .9 J14g 140 1 30 (358 050
566.5 567.8 1.3 A7 170 1 15 405 069
567.5  569.2 1.4 140 140 1 15 502 070
569.2 5700 .8 170 A7 1 15 405 069

TOTAL KET PAY SUMMARY: Crinoidal Sandhit Cherty

Pay thickness =15.3n L5w> ¢ 50

Average porosity = .142 Jag b7 [

Average Sv =361 L340 364 386 L7

Average PhiSw = 051 048 045 059 '
erag a0 S

Average porosity from total porosity (POR). X

ND X¥-Plot Porosity Algorithn = Bateman-Ronen.
Average Sw calulated using Archie (SK).

ANALYST COMMENTS:

Dolowite lithologies in Crinoidal, Sandhill, and Oelites; m = 2.0.
Limestone  *® * ' " "ot in= 24 due
to increased vug / pore tiroat ratio {ie higher tortuosity).

Field analysis also suggests that within the Cherty m = 2.0 if ¢ < .10
andm=2.21f ¢> .10,

Crinoidal has some winor oil pay. Oolites are wet. Best oil pay zones are
in the Cherty and Sandhili.

Filenane: ros8b30.prn

A B

+63
.4
.66
J8
22
44
AC
,30
20
30

o ELS

PAY

Y
Y

PAY
PAY
PAY

P&y

of 7 k7



Attachment 9

Log Evaluation Sheet 08C-30-10-25

L0G EVALUATIOH SHEET

PIL 1.0
08-05-1593

Wellnawe: Chev Virden Roselea Uf1 8C-30-10-2541
Formation: lodgepole
Bval. by: . halas
a=110 ma =273  dtma = Por. Cut = .07 Ref €FI= GRmay = Rtéh = Kud Type = gel chen
a=2.8/2.2 puf = 1080 diuf = Swlut =.5 REF =.05 GRain= Phish = Mud #t. = 2030
n=20 PhiSw Cut = .08  Source Rw: field Steiber Corr. Factor =
TOP BASE K CNL DPOR DT PR GR SP LI VS RT RM0  SH SWSH EFPOR  SXO PHISW  RNA  COMMT
Crinoidal
538.5 539.1 .6 .110 ~.0i0 062 d 20 806 050 .08 TIGHT
536.1 539.6 .5 .188 .025 A1l d 100 i) | g2 L2 PAY
515.6 540.0 .4 120 -.020 062 d 1000 Jd14 007 3,84 TIGHT
540.0 540.5 .5 04% -.000 013 d 80 1.5 025 .01 TIGHT
540.5 54L.2 .7 .60 03¢ 103 d 180 162 L7 L9 PaY
541.2  ML7 .5 155 010 092 d b5 01 028 L% PAY
51,7 542.2 .5 095 -.030 047 d 00 .336 A6 .44 TIGHT
n4z.2 M2.h 3 110 -0 054 d 1000 431 L07 2,92 TIGHT
542.9 412 .7 045 -5 018 d 300 679 611 11 TIGHT
h43.2 3.7 .5 L1 -1 B3 d 166 2344 022 .42 TIGHT
543.7 4.3 .6 075 -.060 028 d 2% 1.597 045 .02 TIGHT
544.3 8450 .7 25 003 075 d 9 994 L1 05 WET
545.0 543.5 .5 11D 000 .68 d 5.5 1.402 085 03 TICHT
545,5 546.5 1.0 .135 .00 078 d 15 140 008 09 HET
86,5 ST .7 07 -.040 033 d 18 1.506 083 02 TIGHT
547,2  a47.5 .3 .40 00O 080 d 15 g2 05 .10 HET
547.5 548,05 120 .010 079 d 16 45 % .09 ¥ET
548.0 48,5 .5 .10 .OL0 089 d 20 062 A% L6 WET
548.5 545.5 L@ 000 sh NONRES
Sandhill
549.5 B49.8 .1 075 -.040 035 d 0 L4 00 .10 TIGHT
544,86  550.0 .2 106 -.030 RILY; 4 90 453 024 .24 TIGHT
550.0 550,33 .07% -.045 RiKx] d 12% .606 020 .14 TIGHT
0.3 50,7 4 130 -.010 Wik | d 140 . 266 Q19 . PAY
550.7 551.0 .3 110 -.00¢ 062 d 150 294 018 .58 TIGH
5510 5514 .4 140 -.005 078 d 160 227 Q18 .97 PAY
551.4 551.8 .4 085 -.045 J37 d 175 457 017 .24 TIGHT
551.%  552.1 .3 100 -.040 045 d 220 W35 015 4% TIGHT
552.1 552.8 .7 .06% -.060 024 d 3i0 529 013 18 TIGHT
552.8 5535 .7 .l45 010 087 d 130 225 020 98 PAY
553.5 5.0 .5 .07h -.0C W31 d 120 658 020 12 TIET
1st Oolite
554.0 95%.0 1.0 .030 ~.100 .002 d 50 5.811 032 .00 TIGHT
595.0  5%6.0 LD 00 sh NONRES
nd Qolite
556.0  59%.5 .5 045 -.07% 012 d 60 2.406 .029 .01 TIGHT




96,5 5570 L5
5570 € 0 L0

3rd Colite

508.0 55%6.5 .5
8.5 5985 1.0
59.5 50.0 .5
0.0 515 1.5

4th Oolite
51.5 562.5 1.0

Cherty

563.0 563.5 .5
53.5 5644 .9
564.4 565.0 .6
565.0 565.5 .5
565.5 566.0 .5
566.0 567.0 1.0
561.6 8617 .7
567.7 58.0 .3
568.0 569.0 1.0
569.0 B369.5 .5
59,5 570.5 1.0
570.5 5718 5
571.0 5715 .5
.5 5120 5
572.8 5725 .5
572.% 573.0 5
§3.0 5735 .5
573.5 5M.0 .5

TOTAL NET PAY SUMMARY:

Pay thickness = 12.7
Average porosity = 117
Average Sw .263
Average PhiSe 031

Average porosity from total poresity (POR).

7

045
045
L7

055

.100
J70
.100
145
120
AN
195
.160

138

.160
.190
J40
115
140
A1
.20
240
190

=850

=075
=100
~-.040

=.010

475
R
0%
080
075
.120
135
140
080
JA10
.135
130
160
J10
435
130
.205
19

Crinoidal

Liu
102

21
L2

028
.000

(12
005
012
000

035

090
12
082
A1
JA02
148
168
di
12
JA38
.165
A36
169
127
J54
.19
224
190

Sandhiil

¥D X-Plot Porosity Aiqorithn = Bateman-onen.

Average 5v calulated using Archie (SH).

ANALYST COMMENTS:

Entire Crinoidal, Sandhill, and Oolites is dolomitized,

1Lin

079
AL
019

41
a1
41
/i
i1
i
i/l
i
g1
41
i1
a1
i1
in
i1
i1
41
31

Cherty

3.5
A28
2n
034

Dolomite lithologies in Crinoidal, Sandhill, and Qolites; m = 2.0,

Field analysis also suggests that within the Cherty m = 2.0 if ¢ < .10

and m = 2.2 if ¢ > .10.

4h

100
240
3

160

75
50
b5
63

45
60
90
150
80
65
n
80
60
20

3.5

Scattered streeks of pay within the Crinoidel. Sandhill appears to be marginal
to tight. Colites are tight. Best oil pay is within the Cherty.

Filenate; ros8c30.prn

L.149

1.863
2.887
1.181

505

287
A1
.368
.2%4
.39
213
.20%
.189
203
22
.01
240
.286
21
351
A77
518
J4]

033

022
.0id
038

L8

026
038
030
Rix
040
040
034
029
023
030
033
033
Q31
035
.080
093
JA16
141

il
A1
.04

.20

.61
.48
g7
.58
37
.67
L1§
1.4
1.21
1.03
1.23
87
.61
.64
gl
22
.19
09

TIGHT
NONRES

TIGHT
TIGHT
TIGHT
NONRES

TIGHT

PAY
PAY
Y
PAY
PAY
PAY
PAY
PAY
PaY
my
PAY
Y
FAY
PAY
PAY

NET



) Attachment 10 Log Evaluation Sheet 10C-30-10-25

10G EVALUATTON SHEET

PIL 1.0
08-05-19%3

¥ellname: Chev Virden Roselea Ufl 10C-30-10-2541
Yormation: lodgepole
Bval. by: J. halas
a=1.0 pma = 2730 dtma = Por. ut =.07 Enf€F = GRmAX = Rt$h = ud Type = gel chen
p=L0/2.4 paf = 1000 dfaf = Sweui =.5 REF =05 Chuin= Phish = Hud ¥t = 2000
n=240 Phisw Cut = .88 Sowrce Rw: field Steiber Corr. Factor =

¢ BASE H CML DR DT PR GR SP LITH VSH RT RO SK SWSH EFPR KO PHISH  RWA  COMMT

Crinoidal

572.8 %137 .9 .10 -l 062 d 100 361 022 .38 TIGHT
5717 574.2 .5 .15 010 088 d 128 229 020 9% PAY
574, 5749 .7 110 -.0L0 062 d 90 380 L0240 .35 TIGHT
5749 575.8 .9 L1600 0N 103 d 40 a4 A3 .42 PAY
575.8 %760 .2 .060 .00C 041 d 40 862 03 .07 TIGHT
5760 577.0 1.0 120 .030 .083 d 250 A7 Q14 L PaY
577,86 8775 .5 110 -.030 054 d 200 293 016 .58 TIGHT
§77.5 578.0 .5 00 -.040 032 d 40 1.105 L1 04 TIGHT
578.0 578,% .5 .060 -.040 028 d 18 2.5%% L71 .01 TIGHT
578.5 979.0 .5 Q00 sh WONRES
Sandhill

582.7 583.7 L0 A0 .030 108 d 300 A0 013 450 PAY
583.7 5840 .3 105 -.015 .058 d ryi 260 015 .14 TIGHT
sga.0 5845 LB L165  .035 03 d 160 A7 018 L7 PAY
584,5 585.0 .5 .10% -.020 096 d 119 L3181 021 .34 TIGHT
585.0 585.2 .2 .1} -.020 067 d 190 .33 L8 45 TIGHT
585.2 585.5 .} 110 -.Q020 058 d 120 352 020 .40 TIGHT
585.5 586.0 .5 140 -.015 074 d 130 . 265 Ju . PAY
586,0 586.5 .5 .135 -.005 Q1% d il 352 027 .40 PaY
586.5 5870 LB 125 -0 065 d 48 497 032 .16 TIGHT
1st Oolite

587.0  587.% .5 (050 -.O7C 019 d 7% 1.71 A2 .02 TIGHT
587.5 588.1 .6 030 -.0K 015 d k! .72 081 .01 TIGHE
588.1 589.2 1.1 00 sh NOKRES
ind Oolite

589,27 %90.1 .9 .020 -.110 -.002 d 55 5.076 -.030 .00 TIGHT
R0.1 5910 .8 J0¢ sh NONRES
3rd Oolite

%1.0 51.7 .7 .070 -.040 032 d 130 .611 Q200 .13 THIGT
5917 5921 .4 .40 01D 085 d 35 A5 038 .25 BAY
592.1 5925 4,070 .00C 046 d 35 Ny 038 .07 TIGHT
592.5  593.8 1.3 000 sh KOKRES




ith oolit™

593.8  Sve.¢ W4 J0G0 040 054 d

594.2 5957 1.5 1% .67 099 d

Cherty

595.5 5%.1 B .10 140 Jdé i

596,31 5970 .7 090 D50 1/

597.0 8975 .5 L1500 L1M0 Jit |

1.5 5980 .5 L1200 A2 120 1

598.0 598.8 B 140 140 140 1

598.8 6000 1.2 .116 .10 106 1

600.0 6&00.6 .6 160 180 160 1

600.6 6017 1.1 .00 110 106 1

601.7 6025 .8 .160 .lo0 160 1

602.5 6030 .5 150 150 150 1

603.0 6035 .5 130 .150 142 1

§03.5 6042 .7 110 140 J2 1

604.2 604.7 .5 180 .10 L 1

04,7 605.0 .3 (180 .180 180 1

605.0 ¢€05.2 .& 180 .200 92 1

605.8 6063 .5 .10 1N A7 1

606.3 607.0 .7 230 LI 225 1

§07.0 607.5 5 190 190 J990 1

e07.5 608.0 .5 .Il0 200 289 1

608.0 6087 .7 230 210 il 1

608.7 609,3 .6 .23 .210 22 1

609.3 609,7 .4 170 150 182 1
TOTAL NET PAY SUNMARY: Crinoidal Sanchill Colites
Pay thickness =14.51 24n 258 1.9n
hverage porosity = 114 092 090 092
Average Sv =310 Y A2 32
Average Phis¥ = .03 023 B2 029

Average porosity from total porosity (POR).

WD X-Piot Porosity Algoriths = Batenan-Konen,

Average Sw calulated using Acchie (SW).

ANALYST COMNENTS:

Entire Crinoidal, Sandhill, and Colite intervals are dolomitized.
Dolomite Yithologies in Criroidal, Sandhill, and Oolites; m = 2.0.

Field analysis also sugaests that within the Cherty m = 2.0 if ¢ < .10
and 0 = 2.2 if ¢ > .10,

20
120

60
15

2
kY,
42
1]
60
28
b4l
16

)
1]
4.2
.7
34
2.8
3.5
3.5

Scattered oil pay within the Crinoidal, Sandhill, Golites, and Cherty zomes.

Filenane: res10c30.prn
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435
4
A07
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i
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.64
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.0 m
A3
355
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050
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033
RIkY
043
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043
046
036
L0581
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.068
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J19
147
147
J27
.122
.142
155
J3
142

06
1.18

87
.36
.54
.26
A2
30
.60
41

35
W22
W10
14
A
.08
Q7
.16
12
A0
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A1
.08
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NET
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Attachment

1M Log Evaluation Sheet 11B-30-10-25

10G EVALUATION SHEET

FIL 1.0
, 07-27-1993
Wellname: Chev Virden Roselea U 1 11b-30-10-29%1
Pormation: Lodgepole
Bval. by: B, Clark
a=1.0 paa = 2730 dtma = Por.Cut =.07 Raf@FP= GRnayx = RtSh = ¥ud Type = gel chen
3= 2.0/24 puf =1000  dtef = bk =.5 REFT =.05 in = Phish = ¥od Wt. = 1960
n=2.0 PhiSw Cut = .08 Source Rw: field Steiber Corr. Factor =
0P BASE g CNL. DR DT PR GR SP LITH VSH R RN SW SWSH EFPR  SX0 PHISR  RWA  COMMT
Crinoidal
§72.5 5737 L.2 .40 .02 089 d 100 251 L2279 MARG
573,7 S574.2 .5 105 .000 063 d 1000 12 007 3,97 TIGHT
574,2 S15.0 .8 L1100 040 082 d 350 46 L1235 HARG
§75.0 575.9 .9 .13% 110 JH d/1 18 A2 05 .28 PAY
575.9 S76.6 .7 .060 0N 066 1 65 J 48 .10 TIGHT
576.6 5774 & 060 .050 087 1 35 117 L067 .04 IGHT
§77.4 5786 1.2 .000 sh NONRES
578.6 579.2 6 045 .060 .083 1 17 1.841 L0908 .01 TIGHT
579.1  574.7 § ) .000 sh HONRES
Sandhill
579,7 581.0 1.3 140 140 140 | 62 301 042 55 PAY
581.0 582.0 1.0 130 103 120 i/ a0 .J68 17T I ¥ PAY
592.0 5827 .7 130 .090 A13 dafl 68 Ji 42 L3 PAY
5827 5835 .8 000 sh NOWRES
1st Oolite
563.5 5845 1.0 .10 110 10 1 20 07 078 10 ¥ET
5845 585.2 .7 ) .000 sh/l NONRES
nd Oolite
585.2 506.0 .8 155 .160 158 1 14 547 g8 17 WET
596.0 587.0 1.0 000 sh/l NOMRES
Ird Oolite
587.0 588.2 1.2 140 .130 136 1 15 633 86 L1 WET
568.2 989.0 .8 .00 sh/l NONRES
4th Oolite ;
89,0 590.7 1.7 .07% .0%0 .083 1 i .79 066 08 WET
TOTAL NET PAY SUMMARY: (RINOIDAL SANDHILL
Pay thickness =5.%1 I =% E =10
Average porosity = .113 Phi = .098 Phi = .12
Average Sv = 4l S =.176 S o=.3
Average PhiSw = 036 phisw = 028 PhiSw = .043

Average porosity from total porosity (POR).




f0-X-Plot Poresity Algorithm = Batesan-Eonen,
Average Sv calulated using Archie {SW}.

ANALYSD COMM..._.:

Dologite lithologies ... ¥=2.0

Limestone lithologies ... m=).4 due to increased wug / pore throat ratio
(ie higher tortuosity).

Crinoidal looks marginal to tight. Sandhill exhibits the only decent oil
pay at this location. Oolite gones appear to be wet.

Filenane: virllbl.prn




10G EVALUATION SHEET

PIL 1.0
07-21-1593
Wellnage: Chev Virden Roselea U 1 11b-30-10-25K1
Formation: Lodgepole / Cherty
Bval. by: B. Clark
a=10- =270 dma= Por. Cut =.07 RafRFP= GRmay = Rtsh = Kud Type = qel chen
1= 20 paf = 1000  dtof = wht =.5 MEFT =.05 GRein= Phish = Mud Wt = 1960
n=20 PhiSw Cut = .08 Source Rw: field Steiber Corr. Factor =
WP BASE H CNL DPOR DT PR G SP BC VSH RT RN SW SWSE EFPOR  SXO PHISW KA COMMT
§90.7 592.0 1.3 .05 115 A1 l 12 .582 085 .15 WET
592.0 593.6 1.6 .150 .150 .150 | 5 .667 JA00 11 WET
593.6 59,2 .6 .165 160 .163 1 ] .086 JI2 11 WEY
54,2 595.0 .8 140 140 J40 1 6 .652 091 12 WET
595.0 595.9 .9 .170 .140 L1587 1 4] 687 08 a1 W
595.9 5968 .9 .10 125 J19 1 626 JW 13 Wl
5%.8 598.0 1.2 .165 .15 .165 )\ 4, .669 JAl0 11 WD
598.0 5987 .7 .10 140 40 1 4.8 129 Jd02 0 08 R
598.7 599.7 1.0 .15¢ 160 .156 1 4 J17 J 100 WET
599.7 6007 L.G .105 .128 114 1 654 A5 12 WE
600.7 6015 .8 .120 .130 .155 1 1l .819 J27 07 W
601.5 602.0 .5 140 .140 J140 1 3 922 129 66 WET
602.0 602.6 .8 J210 L0 1 2.1 735 A8 09 WET
602.6 603.3 .7 .185 189 i 1.3 .501 .67 .06  WET
NET PAY SUMMARY:
Pay thickness =.0®
Average porosity = .000
Average Sw =000
Average PhiSw = .000
BC Pore Yoluee = .00 »

Mverage porosity from total porosity (POR).

D X-Plot Porosity Algorithe = Batesan-Ronen.
Average Sw calulated using Archie (SW).

SP used as NBT PAY discriminator: HO

Filter cake (FC) used as NET PAY discriminator: NO

ANALYST COMMENTS:
Field analysis suggests 8=2.0 when phi<0.l and 2.2 when phi>=0.1.

Cherty zone looks wet throughout. Porosity development is the better than
the overlying Lodgepole zones. The Cherty will likely produce significant
water volumes.

Filenane: chriibio.puk




Attachment 12

1994 Infill Drilling Project Area

QOIP EI ml
Crinoidal | Sandhill Oolites Cherly Total
LSD Section Status 1st 2nd 3rd 4th
9 19 Prod
16 19 Prod
8 20 Aban 15 0 6 4 68 78
9 20 Inj &% 0 0| 2| 10| 13| 90 116
10 20 Aban B 0 0 1 0 8 5 61 75
11 20 Prod
12 20 Aban
13 20  Inj
14 20  Aban
15 20 Inj &g 0 6 5 3 6 4 81 107
16 20  Abanal. 0 3 4 3 9 5 100 124
5 21 Aban
6 21  Prod 5 55 60
7 21  Prod 4 53 57
10 21 Prod 1 59 60
11 21 Inj «$ 0 1 7 80 87
12 21  Prod 0 2 7] 13 90 112
13 21 Inj L3 2 3 4 10 5 102 128
14 21 Prod 0 0 7 76 86
15 21 Aban13 1 34 35
2 28 Prod 0 66 66
3 28 Prod 0 1 7 99 107
4 28 Prod Y] Q0 8 9 8 99 125
5 28 Inj =% 0 9 8 7 40 64
1 29 Prod 1] 1 4 10 9 6 69 99
2 29 Prod 0 4 5 9 8 7 71 105
3 28  Aban 27 0 0] & 7 5 5 57 1
4 29  Aban 9 0 11 9 9| 10 5 70 114
5 29 inj 05 2 1 2 5 3 71 85
6 29 Prod 6 4 4 6 4 60 84
7 29 Inj LS 0 2 5 6 5 4 40 63
8 29 Prod 0 0 4 9 7 6 38 64
10 29 Prod
11 29 Prod 1 0 0 1 5 59 67
12 29 Prod 0 1 37 a7
1 30  Prod 3 1 8 8 11 40 72
8 30 Prod 0 1 2 11 81 98
9 30 Inj 8 29 36
2 53 56 105 148 249 1,885 2,496

CanulATine
PRebUcv o~
VR0 %) /43

Mg
T®Y
Yo 335

52 %5
T4 >

[r R k)
vt
negb
Au3$-
Lo
#7177
1TT%n
1
961
1517 %
169
156
iMe
24686
dows
BETS
ﬂ5uﬁa
R
4315

7! G

14dqe3

1226%
45115

a7 3o
Au

ctlL

CURRA Y
Qsc:uu;
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Assume

Attachment 12 A

1994 [nfill Drilling Project Area

5 % incremental recovery

Estimated Incremental Recovery by Zone E3 m3

Crinoidal | Sandhill Colites Cherty Total
LSD Section Status 1st 2nd 3rd 41th

9 19  Prod

16 19  Prod
8 20  Aban 0 0 0 3 4
9 20 Inj 0 0 0 0 1 5 6

10 20 Aban 0 0 0 0 0 0 3 4

11 20  Prod

12 20  Aban

13 20 Inj

14 20 Aban

15 20 Inj 0 0 0 0 0 0 4 5

16 20  Aban 0 0 0 0 0 0 5 6
5 21 Aban
6 21 Prod 0 3 3
7 21 Prod 0 3 3

10 21 Prod 0 3 3

11 21 inj 0 0 0 4 4

12 21 Prod 0 0 0 1 4 6

13 21 inj 0 0 0 1 0 5 6

14 21 Prod 0 0 0 0 4 4

15 21 Aban 0 2 2
2 28 Prod 0 3 3
3 28 Prod 0 0 0 5 5
4 28  Prod 0 0 0 0 0 5 6
5 28 Inj 0 0 0 0 2 3,
1 29 Prod 0 0 0 1 0 0 3 5f
2 29 Prod 0 0 0 0 0 0 4 5
3 29 Aban 0 1 0 0 0 Q 3 5
4 29  Aban 0 1 0 0 1 0 3 6
5 29  Inj 0 0 0 0 0 4 4
<] 2%  Prod Q 0 0 0 0 3 4
7 29  Inj 0 Q 0 Q 0 0 2 3
8 29 Prod 0 0 0 0 0 0 2 3]

10 28 Prod

11 29 Prod 0 0 0 0 0 3 3

12 29 Prod 0 0 2 2
1 30 Prod 0 0 0 0 1 2 4
8 30 Prod 0 0 0 1 4 5
9 30 Inj 0 1 2

0 3 3 5 7 12 94 125
14 new wells

8.9 E3 m3 /well
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Attachment 14

Virden Roselea Unit No. 1

Crown Royalties vs. Time

| Base Case

M$

-4 1594 Infill Program

| ribt AT

Leonenics G RAPHS

= 2
VE ACL wrkA Tiond - A FRTE

Roywrties pars on

IR GRT A Pl e Teun?

2000 2010 2020 EI(D‘OG RU‘{*LT‘E‘ Smmb‘
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Virden Roselea Unit No. 1

Freehold Royalty vs. Time
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Attachment 14 A

Virden Roselea Unit No. 1

Freehold Mineral Tax vs. Time

250

200

150

@ 4 Base Case
= & 1994 Infill Program
100
50 E\ﬂ
0
1990 1995 2000 2005 2010 2015 2020
Year
Base Case 1994 Infill Case
Year Crown Freehold Freehold Crown Freehold Freehold
Royalty Mineral Royalty Royalty Mineral Royailty
Tax Tax
M$ M3 M$ M3 M3 M$
1994 143.4 2345 335.9 143.4 234.5 3439
1995 139.7 216.5 347.9 139.7 216.5 447.9
1996 135.6 198.0 359.0 151.1 223.1 458.0
1997 117.8 160.7 3317 141.9 188.9 419.7
1998 108.3 136.8 3242 131.8 158.0 407.3
1999 100.3 116.8 319.0 1207 131.8 398.1
2000 92.4 99.0 3126 110.2 109.8 387.9
2001 855 82.9 307.3 101.2 90.1 379.3
2002 79.0 68.0 301.5 92.8 72.3 370.4
2003 727 54.3 295.2 85.0 57.1 361.2
2004 66.9 41.9 288.3 77.8 43.8 3514
2005 61.5 30.7 281.8 71.2 31.7 3416
2006 56.5 20.4 2753 65.3 20.7 3327
2007 51.8 11.2 269.1 59.7 1.2 324.4
2008 47.6 262.8 547 316.2
2009 438 256.8 50.4 308.3
2010 403 250.9 46.3 300.9
2011 37.1 2453 425 290.9
2012 34.0 239.6 39.0 2839
2013 6.4 46.7 10.9 89.5
2014 4.1 39.3
Total 1,520.6 1,471.7 56507 1,739.7 1.589.3 6,952.7
A 19 A WL a V302

ceownN nes ¥ 336,7,.



Attachment 15

LA 0RETAE,

Existing Wells
Proposed Wells
Proposed Access Road

Proposed Flow Line

Proposed Injection Line




Attachment 16

Virden Roselea Unit 1 Section 28-10-25 wpm
T | -

O Existing Wells
0  Proposed Wells

mmme Proposed Access Road

msesenes:  Proposed Flow Line

ammsmm Proposed injection Line

—rr =t




Attachment 17

Virden Roselea Unit 1 Section 29-10-25 wpm

O Existing Wells
d Proposed Wells
mmmu Proposed Access Road

s Preposed Flow Line

ssmsmm Proposed Injection Line




Attachment 18

VirQen Roselea Unit 1 Section 30-10-25 wpm

™ s
N " Rty - 1

Existing Welis
O Proposed Wells
mmwmm Proposed Access Road

mmana. Proposed Flow Line
«mmsmm Proposed Injection Line




. Attachmeni 19 oo . .
' = Chevren

February 14, 1994

Mr. John Fefchak and Ms. Norma Tibbits-Fefchak 2?‘&";’;?;:;" Resources

P.O. Box 2142 Virden, Manitoba ROM 2C0
N . Phone (204) 748-1334

;:}r:de;,clgamtoba Fax 12041 748-6762

Dear Mr. Fefchak and Ms, Tibbits-Fefchak:

RE: CONCERNS ON CHEVRON'S APPLICATION FOR REDUCED SEACING IN
VIRDEN ROSELEA UNIT #1

This letter is to address your concerns regarding the impact of possible drilling operations
and the subsequent producing operations on your land and the immediate surrounding lands
as a result of our Reduced Spacing Application in Virden Roselea Unit #1.

As discussed with you on February 7, 1994, should drilling be planned in the future on or
near your properly, Chevron will minimize both the inconvenience to you and the
disturbance of the land as follows:

i. Noise from the drilling operations will be minimized by the use of a small drilling rig
and the use of mufflers on the rig. If the drilling operations were carried out close to
your residence such that it affected your routine schedule, an annoyance compensation
would be discussed with you and agreed upon prior to the commencing of the drilling
operalions.

2. Noise and the "eyesore” from the artificial lift equipment installed on new wells is a
concemn to you. Normally a pumpjack is used to recover the oil. Chevron will
review the use of installing smalier less visible alternatives if the situations allow.
Chevron will use naturzl buffer zones (existing trees or planting of trees) as much as
practical to reduce noise.

3. Once the actual well locations have been chosen, you will be notified so that we can
discuss the siles, view the sites and ensure that the sites are situated in spots that are
both acceptable to you and to Chevron, This should eliminate the concerns expressed
as to nature’s garden/water springs in the area and habitat for birds and wildlife.

4, No plans to build additional surface facilities to handle new production are planned.
Additional production can be handled with either no increase or a slight increase in
the size of our present facilities.

5. Currently, a shallow well supplies your home with water. A water sample would be
taken from your well and analyzed prior lo our operation. If you detecl any
contamination of the well resulting from the proposed drilling operations in your area,
Chevron would resample and reanalyze your water and if contamination has resulted,
we would ensure that a water supply acceptable to you and Chevron would be provided.

Hopefully the above adequately addresses all your concerns regarding the Virden Roseiea
Unit #1 Reduced Spacing Application. The drilling in your area is tentatively scheduled for
1995 but may change or not happen at all. You will be notified as early as possible when
specific locations are finalized so that you and Chevron can review them to ensure that they
are accepiable to both parties.

If this letter does address your concerns, a letter indicating such to Chevron or The Qil and
Natural Gas Conservation Board would be appreciated,

If you have more concerns, please contact Glenn Ross at the Virden office at 748-6341.
Yours truly,

A

For I.E. CAUSGROVE, P.Eng
Virden Business Unit Manager

HY

FILE t'\worthrmbmet\Felchak vl




Attachment 20
P.0. BOX 2142,

Virden, Manitoba,
ROM 2CO.

February 21, 1994,

Chevron Canada Resources, e

P.QuuBoxnlQ0- : s
Virden, Manitoba,
ROM 2CO.

ATTENTION: Mr. J.E. Causgrove, P. Eng.

Dear Mr. Causgrove:

RE: CONCERNS ON CHEVRON'S APPLICATION FOR REDUCED SPACING IN VIRDEN ROSELEA
UNIT # 1

Receipt of your letter dated 14 FEB 94, in regard to and addressing our concerns
is hereby acknowledged. .

Please be advised that your letter does address the concerns that we initially
presented. We both feel Chevron has taken a serious and conscientious attitude
in reducing or eliminating the concerns that were voiced in our initial objec—
tions and notice of intervention to The 0il and Natural Gas Conservation Board.

We are quite satisfied that Chevron staff has openly discussed the alternatives
with us personally. We must state that their intentions appear to be most com—
mendable in regard to our personal concerns and the surrounding nature of the

. land¥andrwildliféPtherein.

Yours truly,

Cﬁ A mna_a/’;mﬁ, ﬁg[;{

hn Fefcha Notma Tibbits—-Fefchak




February 24, 1994 MEMORANDUM
John N. Fox, Chief Petroleum Engineer Ken McGill, A/Chief

Petroleum Branch Soil Survey & Land Utilization

Energy & Mines Manitoba Agriculture

555 - 330 Graham Avenue Box 1149

Winnipeg, Manitoba Carman, Manitoba

Reduced Spacing Application - Virden Roselea Unit No 7

Floyd Philips forwarded the air photos supplied to him on which were located the 14 specific infill well
sites identified in the above proposal for development in 1994,

It appears that only four of these sites are located in annually cropped fields (9, 11, 12, 13). The
remaining seem to be located either in bush areas (1, 2, 4, 7, 8, 14), in non annually cropped (pasture?)
land (6), along the edge of fields (5) or adjacent to non cultivated land (3, 10).

With regard to the four sites within annually cultivated fields, the preferred location would be either at
the edge of the field or, if not possible, into the field far enough to provide adequate clearance between
the installation and the edge of the field (50 meters or more). Specifically:

Site 9 - preferred location would be as far to the south, adjacent to the field border, if possible.
There appears to be an access road, drain or some pasture at the southern edge of the field, =%

Site 11 - preferred location would be as far to the west as possible, adjacent to the bush area. dot

Site 12 - satisfactory if it is not feasible to move the site south and adjacent to the non cultivated
oxbow area.  Wor  femi@E To mwel

Site 13 - preferred Iocatié)n would be as far to the west as possible, at the edge of the field.
wo Tiks B
I believe one of the important considerations in ultimately siting the installations is that the individual
landowners/managers are consulted, actively involved in the site selection, "support the infill program” on
their property and that the project "not proceed without the full consent of the affected land owner".




The , aaining comments provided in my memo of February 2, 1994 still apply. In particular, I would like
to indicate agreement with the 14 sites now identified is not an acceptance of the entire project involving
up to a total of 55 infill wells, 41 of which have yet to be specified.

/// L

Ken McGill, A/Chief
Soil Survey & Land Utilization




First ! Fold

Manitoba

PS-f-25

O

Date

February 17, 1994

Memorandum

T°  John N. Fox - Floyd Phillips, Chief
Chief Petroleum Engineer " Terrestrial Quality
Petroleum Branch _ Management

555-330 Graham Avenue

Subject

'Virden Roselea Reduced Spacing

Telephone 945-7003

Thank you for the air photos with the locations of the 14 infill wells proposed for 1994, As I
indicated at the meeting, the concerns that I have relate to:

1.

Potential for contarminants to enter wetlands, during both the drilling and
operational phases. This impact can be prevented by siting wells above the high
water mark of a wetland. If the land slopes toward the wetland, a dike should be
constructed to prevent any runoff and potentially harmful contaminants from
reaching the wetland.

. Disturbance to natural areas, ¢.g. areas with native tree or shrub cover. The intent

is to minimize habitat loss and habitat fragmentation. This can be accomplished
by siting wells at the edge of a bush, rather than in the middle.

. Siting the wells on river or creek valley slopes. Valleys because of their unique

microclimates have a greater potential for the occurrence of rare or endangered
plant species. If a well is to be located on a valley slope, a vegetation survey
should be conducted for the site as well as any access disturbance to ensure that
rare or endangered plants are not destroyed. Where feasible, the well site should
be located in an area where rare or endangered species will not be lost.

Another concern is for loss of habitat due to erosion resulting from the siting of a
well on a valley slope. Erosion not only affects vegetation communities
downslope of the site but has the potential to cause siltation of the river or creek or
may even carry toxic chemicals to the waterway. Erosion can be minimized by
diverting runoff water around the well site and using flow control structures to
slow the water where the diverted water may create a stream.

. The loss of cultivated agricultural land and the inconvenience in farming the land.

Often this can be accomplished by locating the wells along the edge of fields, e.g.
along fence lines or in the edge of a bush or pasture land. If a well must be located
in the field, it should be at least 60 m from the edge of the field to enable the
farmer to operate wide machinery between the edge of the field and the well.

I'have the following specific suggestions regarding the siting of the 14 wells proposed for

1994:

Move to the edge of the bush; possibly due south on the edge of the naturally

vegetated l'idgﬁ. moved heath o Q_cla‘e F obush

Move to the edge of the bush; north where it would be close to the road. meves o 4? e
Okay as long as the site is above the high water mark of the slough and the slough """ *

is protected from direct runoff from the site by a dike. —yes e do morth s

Site in the edge of the bush. - e el ahwgn




Memo John Fox
February 17, 1994
Page 2

5- Okay.-\&>

6- Okay as long as the land does not slope toward the small slough to the NE. }es

7- Move west to the edge of the open area adjacent to the road. d=%

8- Move to the edge of the bush, either north, south or west near the edge of the
road. oent

9- Okay as long as it is close to the edge of the field. It also looks like there is a
drainage ditch immediately to the south of this well site which probably drains to
the river. Specific protection measures (e.g. dike) should be used to prevent spills
at the well site from entering that drain. tenF&n

10- Okay as this seems to be a damp area of the field on the site of an old oxbow. Ycs

11- Move to the edge of the bush. bont

12-Okay ‘Y,

13- Okay out in the field but could move north to the south edge of the wetland as

‘ long as a dike was installed to keep contaminants out of the slough. - ™ ¢

14- This well appears to be on the slope of the valley. A vegetation survey for rare or
endangered plant species would be needed, and the site would require erosion
protection measures. It might be preferable to move the well to the non-treed
strip to the west, thus reducing the amount of tree removal. In addition, the slope
may improve as one moves away from the river, i.c. up out of the valley. - wonE

Other measures such as stripping the topsoil prior to drilling or renching, and respreading it
after the well is developed and after the flow lines are installed, should be standard practice.

I would like the opportunity to review the balance of the infill well locations, prior to their
approval by the Petroleum Branch, in subsequent years.

I trust that these comments will provide you with criteria respecting the environmentally
acceptable siting of future wells. If you have further questions or need clarification of my
recommendations please let me know.

Thank you for the opportunity to comment on this infill project.
%
Floy:
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Date February 8, 1994 Memorandum

Te Ken McGill, Chief From  John N. Fox
80il Survey and Land Utilization Chief Petroleum Engineer
Agriculture Energy and Mines
Box 1149 555-330 Graham Avenue

Carmen MR
‘ Telephone
Sublec!  PRDUCED SPACING APPLICATION - VIRDEN ROSELEA UNIT NO. 1

I have reviewed your comments and offer the following in
response to your concerns:

{1) As the application does not provide specific siting
criteria for the 14 infill wells proposed to be drilled in
1994, nor the remaining 41 infill location, it is suggested
specific siting conditions for wells drilled on cropland,
pasture, forested land, river valleys, and near residential
property should be develcped. Siting conditions would be
part of the individual infill well licensing procedure.
Chevron's siting criteria you listed will certainly apply
to wells drilled on agricultural land.

Frrst I Foid

{2) Tc my knowledge an "agricultural" impact assessment of
existing infill drilling projects has not been done. With
regards to compensation, I have attached a surface lease,
an agreement between the landowner and oil company for
access to the land for drilling. In the agreement
compensation is a function of a number of different items
and takes the form of a cone-time up-front bonus payment and
an annual rental. Surface leases and right of entry onto
land for the purpose of drilling are regulated under The
Surface Rights Act (copy attached).

(3) The Petroleum Branch has inspection staff, that inspect
field operations to ensure compliance with the Petroleum
Drilling and Production Regulation and with any conditions
of an order of The 0il and Natural Gas Conservation Board
and the licence issued to drill the well.

(4} I will ask Chevron for details of its weed control program.

As I discussed with you, we will be meeting with Chevron,
Monday, February 7 to discuss these issues among others. I will
give you a call in the next couple of weeks to discuss any
further questions or concerns you may have.

DT

John N. Fox
Encl.

"
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MANITOBA SURFACE LEASE

This Indenture of Lease madgethe . dayof AD. 19

BETWEEN:; . - _— ,
of the Postal District of Vi[den"] the Province of Mannoba Farmer
{hereinafter called "the Lessor")

—and —

(hereinafter called "the Lessea")

WHEREAS the Lessor is the registered owner {or entitled to become the registered owner under an
agresment for sale or unregistered transfer or otherwise) of an eslale in fee simple, subject, however to the exceptions,
conditions, encumbrances, liens and interests contained in or noled upon the existing Cenrtificate of Title of and in that
certain parcel or tract of land situate, lying and being in the Province of Manitoba and described as follows:

(hereinafter referred to as "the said lands”); and

WHEREAS the Lessor has agreed to lease and grant a certain portion of the said lands to the Lessee for the
purposes and upon the terms and conditions hereinafter set forth:

NOW THEREFORE THIS INDENTURE WITNESSETH:

THE LESSOR, at the compensation hereinafter set forth, HEREBY LEASES to the Lasses all and singular those
parts or portions of the said lands shown outlined in red on the sketch or plan hereto attached (hereinafter calted "the
demised premises”), to be held by the Lessee as lenant for the term of Thirly (30} years from the date hereof forany and
all purposes and uses as may be necessary or useful in connecti ittuali its gperations.

YIELDI%ND P&ING UNTO THE LESSOR the sum of
Doltars ($ - ) far the first year, delermined in accordance with the following particulars; /t/ﬁ
(a) Value of land ﬁacres x$ S0 acre) $ /4N
{b) Loss of Use of the iand, or of an interes! therein: (5_31_ acres x $ _i':l/acre) $ 21717
(c) Increased costs to the Lessor and occupant, if any, by reason of the works and y —

operations of the Lessee: $ =7
(d) Adverse effect of the right of entry on the remamlng land by reascn of severence, if
applicable: $
(e} Payment or allowance for nuisance and inconvenience to the Lessor and occupant, if
any, or to the remaining land, that might be caused by, arise from or is likely to arise gC)O —
from or in connection with the operations of the Lessee: $ .
(f) Cumulative sffect, if any, of the surface rights previously acquired by the Lessee under
alease, agreement or right of entry existing at the time of acquisition of this Lease with =0, —

respact to the said lands: & $
{g) Any other matter pecuhar to this case: AN : :

including compensation for the fact thal the Lessor voluntarily consented to the

granting of this {ease thereby sparing the Lessee the effort, delay, Inconvenience and

expense ot a Board hearing and other proceedings that might otherwise have baen 2_/5 2_ —

necessary: ‘6'

AND FOHQ}CH SQESEQUENT YEAR annual compensation of ULTEEN, UNDAZD ——
Dollars {$ } payable annually in advance upon each anniversary date of this Leass, determined
in accordance wnh the tollowing particulars: Z’—ﬁ o
{b) Loss of Use of the land, or of an interest therein: (j;s_lacres x$ z_glacre) $ .
{c} Increased costs to the Lessor and occupant, if any, by reason of the works and 5?’4 —

operations of the Lessee: % :

{d) Adverse effect of the right of entry on the remaining land by reason of severence, if
applicable: : $
(8) Paymaent or allowance for nuisance and inconvenience lo the Lessor and occupant, if

any, or to the remaining land, that might be caused by, arise from or is likely to arise : -/O —
from or in connectlion with the operations of the Lessee: $ (&

(f) Cumulative affect, if any, of the surface rights previously acquired by the Lessee under
aleass, agreement or right of entry existing al the time of acquisition of this Lease with 50 —
respect to the said lands: $ -

{g) Any other matter peculiar o this case: O/V&LS
—
s _ [ o7

Jremenn



THE LESSOR HEREBY {  ENANTS AND AGREES TO AND WITH THL  -SSEE:

1. Taxes Pald by Lessor:

That the Lessor will promptly pay and satisfy all taxes, rates and assessments that may be assessed or levied
against the said fands during the continuance of this Lease save where such are to be pald by the Lesses.

2. Quiet Enjoyment:

That the Lessor has good title to the said [ands as hereinbefore set forth, has good right and full power to grant
and Lease the said iands, rights and privileges in the manner aforesaid, and that the Lesses, upon observing and
performing the covenants and conditions on the Lessee’s part herein contained, shall and may peaceably possessand
enjoy the demised premises and the rights and privileges hereby granted during the said term and any extension
thereof without any interruption or disturbance from or by the Lessor or any other person claiming by, through or
under the Lessor,

3. Renewal:

Thatif the Lessee ba not in default in respect of any of the covenants and conditions contained in this Lease at
the date of expiralion of the term of Thirty (30) years hereinbefore mentioned then this Lease shall be renewad
automatically and the term extended for a further period of Thirty (30) years at an annual compensation calculated
from time to time as hereinafter provided for that portion of the term subsequent to the first year thereof. Such
extended term shall be subject to all the provisions hereof including this provision for renewal.

THE LESSEE HEREBY COVENANTS AND AGREES TO AND WITH THE LESSOR:

4. Fencing:

To replace ail fences which the Lessee may have removed for its purposes and repair all fences which it may
have damaged, and, if reasonably required to ensure the safety and prevent the straying of livestack normatly on the
said lands, erect and put upon the boundaries of the demised premises a good substantial fence, and if reasonably
required by the Lessor, lo provide proper livestock guards at any point of entry upon the demised premises used by the
Lessee and, upon the use thareof, to close ail gates.

5. Nollce re Spills:

To promptly advise the Lessor (orissuea notice if the Lessor is not readily accessible) of the flow of any drifling
fluid sall water or ol upon the said iands but excluding the demised premises of which the Lessee has knowledge
arising as a result of an acl or omission of the Lesses, its contractors, agents, or employees and 1ake reasonable action
to remove such drilling fluid, salt water or ail and, where reasonable, to remedy or cure such damage,

6. Taxes Payable by Lessee:;

To pay all taxes, rates and assessmenls that may be assessed or levied in respect of any and ali machinery,
equipment, structures and works placed by the Lessee, in, on, over or under the demised premises.
7. Compensation for Damages:
To pay compensatlon for damage done by its servants, agents or assigns which without restricting the
generality thereof shail include growing crops, fences, buildings or other improvements of the Lessor upon the said
iands other than the demised premises,

THELESSORAND THE L ESSEE DO HEREBY MUTUALLY COVENANT AND AGREE EACHWITH THE OTHER
AS FOLLOWS:

8. Review of Annual Compensation:

Notwithstanding anything contained in the Lease, upon the request of either party to this Lease, the amount of
annual compensation payable in respect to the demised premises shall be subject to review at the end of three years
from the date hereot and at the end of each succeeding three year period. Such request shall be in writing and given to
the other party at least ninety (90} days prior 1o the commencement of the period in respect of which the review of
annual compensation is sought. In case of any disagreement as to the amount of annual compensation to be payable
or any other matter in connection therewith, the same shall be determined according to The Surface Rights Act.

9. Surrender:

The Lesses shall have the right at any time and from time to time to surrender all or part and terminate this
Lease by writlen notice lo the Lessor provided howaver that there shall be no refund to the Lessee of any annual
compensation which may have been paid in advance. This Lease may be prolecled by way of a caveat and the Lessea
shall upon termination of this Lease register a withdrawal of that caveat.

10. Removal of Equipment:

The Lessee may at all times during the continuance of this Lease remove or cause 1o be removed from the
demised premises all buildings, structures, fixtures, casing in wells, pipelines, material and equipment of whatsoever
nature or kind which it may have placed on or in the demised premises or in any area 1o be surrendered.

11. Discharge of Encumbrances:

The Lessee may al its option pay or discharge all or part of any arrears under any Agreement for Sale or
Mortgage, or of any tax, charge, lien or encumbrance of any kind or nature whatsoever which may now or hereafter
exist on oragainsi orin any way affect the said lands, in which event the Lessee shall be subrogated to therights of the
helder or holders thereof, and may in addition therelo, at its option, reimbursa ilself by applying on account of
repayment of Ihe amount so paid by it the annual compensalion ar other sums accruing to the Lessor under the terms
of this Lease.

12. Disposltion by Lessor

No sale, agreement for sale, or other disposition of the said lands, and no assignment of the reversion or of
annual compensation payable hereunder made by the Lessor shall be binding upon the Lessee until the Lessee shail
be furnished not less than sixty (60) days before any annual compensation may be due with a certified copy of the
instrument effecting any such disposition together with proof that such instrument has been registered on the existing
Certificate of Title.

13. Assignment by Lessee:

The Lessee may delegate, assign or convey to other persons or corporations, ait or any of the powers, rights,
and interests oblained by or conferred upon the L.essee hereunder, and may enter into all agreements, contracts, and
writings and do all necessary acts and things to give effect to the provisions of this clause. The Lessee shall notify the
Lessor of any such assignment or canveyance.

14. Delault:

Notwithstanding anything herein confained lo the contrary, the Lessee shall not be in default in the
parformance of any of its covenants or obligations under this Lease, unless and until the Lessor has notified the Lessee
of such default and the Lesses has failed to commence aclion to remedy the same, within sixty (60) days afthe receipt
of such notice, except in the case of failure to pay annual compensalion, the Lessee must pay the annuat
compansation within the 60 day period. . ‘

15, Notices:

Ali notices to be given hereunder may be given personally or by registered letter addressed to the party to
whom the notice is to be given and when mailed, any such notice shall be deemed to be given 1o, and received by, the
addressee seven (7) days after the mailing thereof, postage prepaid, provided that If at the time of such mailing ar
during the ensuing seven (7) days, there is in effect any industrial dispute, natural disaster or force majeure which may
delay the recaipt of such notice, the same shalt be efiective only if delivered.
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oae  February 3, 1994 Memorandum

To  John N. Fox From Bruno Gossen
Chief Petroleum Eng. 'Senior Planner
Petroleum Branch Corporate Planning &
Energy & Mines 'Business Development
555-330 Graham Ave 607-800 Portage Ave
- Telephone
Subject . VIRDEN ROSELEA UNIT NO. 1 2 e

—————APBRLICATION -FOR—REDUCED SPACLING

I have reviewed the above noted application for reduced
spacing with our Community Economic Development office in
Brandon and advise we have no concerns with this matter
proceeding.

anjFom

Due to vacation leave, I was unable to respond to you sooner.
Please accept my apcologies.

Bruno Gossen

,p o~
Aeym 82

PS-1-25 8640100930 B TE




FROM :D.PARTRIDGE TO

i 204 945 2586 1994, 22-23 B2:38PM HSEZ2 P.QR2/03

Maniicba ' ) %

R

Februury 2, 1994 MEMORANDUM
N. Fox, Chief Petroleum Engineer Ken McGill, Chief o

;Z}::loleuzol)';ranch i Soil Survey & Land Utilization

Energy & Mines Box 1149 _

555-330 Graham Avenue Carman, Manitoba

Winnipeg, Manitoba 745-2324

Reduced Spacing Application - Virden Roselea Unit No.7

I have reviewed the document you circulated regarding the above proposal. In response, I would like 10
offer the following genera! comments and concerns;

1.

It appears from a copy of the letter from Chevron (K.G. Matieshin) to yourself dated November
10, 1993 and contained af the beginning of the proposal document that Chevron is requesting
approval for reduced spacing drilling for the entire Virden Rosclea Unit 1. Thig appcars 10 be
confirmed on page 5 ("Chevron is requesting reduced spacing for the entire Virden Roselea Unit
1"). However,"the sequence of drilling the reduced spacing locations is yet to be finalized" and the
proponant only identifies 14 potential infili sites in scctions 21,28,29 and 30 of 10-25w. Your cover
memo indicatcs that"as many us 55 infill wells could be drilled jf the application is approved".

It is very difficult to assess the proposal without a fyll knowledge of the ultimate extent of the
project and with a possibility the entire Project could be approved on the basis of an assessment
of only a few specific ( 14) sites which represent only about 25 % of the (otal possible locations in
the project.

While 14 sites ure located by number and legal location, without some maps or preferably air
photos indicating the precise locations of the proposed infill wells, it is also difficult to asscss,
partioularly when the proposal indicates that it would ha unlikely to deviate to any extent from the
predetermined location directly or by using horizontal(deviated) wells. From an agricultura)
standpoint spccific locations can be a significant issue particularly when dealing with annually
cultivated land. Without g knowledge of the locations it is impossible to give a sound response.

The proposal begins with an "Analysis of the 1991 Virden Rosclea Unit 1 Reduced Spacing Pilot"
and declares “the infill drilling pilot was g technical and economic Success”. However, there is no
indication given in (his report, nor as I am lead to believe, has there ever been un assessment of
the impact of any reduced spacing projects on the management and production activities

FEB 3 'S4 14:37 MB. GOU’'T SOILS & CR FRGE. gaz




FROM 1D.PARTRIDGE TO 1 204 245 O58& 1984,02-@3 @21 38PM HIEZ P.Q1/03

Solls & Crops Branch
BOX 1149

Carman, Manltoba
ROG 030

Phone: 745-2040 or 2324
Fax: 745-2299

FAX _TRANSMITTAL BHEET
TO: ~John Fox
PHONE:
FAX1 945-0586
FROM: _Ken McGill
NUMBER OF PAGES 3 (INCLUDING COVER SHEET)

COMMENTS :

FEB 3 94 [4:37 MB. GOV'T SOILS & CR PRGE.BQ!
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b) Reclamation procedures to: ensure the drill sitc is fully restored 1o be incorporated into the
normal agricultural operation of the surrounding land; prevent soil mixing and top soil compaction
and ensure top soil is conserved so the productive capacity of the soil is maintained; and
rehabilitate areas affected by a spill.

¢) Controlling weeds around production facilities 1o ensure weeds do no infest surrounding areas.
d) Minimizing interference with farming opcrating by using non-built up trails.

e) Providing compensations for any losses due to spills, impacts installation have an agricultural
operations, and providing assistance to land owners if the use of dugout or drinking water is
inhibited.

f) Informing land owners/operators of propasal activities und, involving them in such activities as
ensuring construction is within rights of way and determining tic-in routings etc.

I would assume that these in fact arc closely adhered to. ] would also anticipate that weed control
procedures are "recommended" for Manitoba and don't involve the usc of herbicides which have a long
term residuel cffect. In uddition ] would suggest that any compensation or assistance required is cquitable,
adcquale and in line with the negative impact creatcd and, in the case of damage to a water supply, a
satisfuctory long term solution is provided.

Clearly there are some arcas where 1 would like morc information before 1 can provide any final
comments. I would also like 10 be ussured that Jandowners “fully support the infill program® and, thus the
project "will not proceed without the full consent of the affected land owners.”

AN

Ken McGill, Chief
Soil Survey & Land Utilization

cc. Bruno Gossen
Floyd Phillips

FEB 3 ’'94 14:38 MB. GOU'T SOILS & CR PRGE.EGB3
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Calgary, Alberia

FEBRUARY , 1994

1991 VRU No. 1 Reduced Spacing Pilot Analysis
Q. 1 Incremental Reserves

Figures 1 through 6 present decline analysis of remaining reserves for the entire Unit 1 with and without
the 1991 infill wells and conversions (09-30 and 15-30-10-25). The results are summarized as follows:

Decline Analysis Method Without 1991 Pilot With 1991 Pilot Incremental
Total Reserves Total Reserves Reserves
E3 m3 E3 m3 E3m3
Exponential Decline 2599 2659 60
Rate vs. Cumulative Oil 2579 2660 81
WOR vs. Cumnulative Qil 2534 2677 143
Average 2571 2665 94

We have also looked at the sweep efficiencies of the production scenarios with and without the 1991 pilot
project. As seen on Figure 7, the sweep efficiency for the entire Unit has been increased by the 1991

infill wells and WIW conversions. From January 1992 to the forecasted life of the Unit we expect to inject
0.4 pore volumes. Refemring to Figure 7, this corresponds to a sweep efficiency of 38 percent versus 36
percent for the oid production scenario - a 2 percent increase. This conresponds to an incremental
volume of 54 E3 m3.

Chevron feels the incremental recovery for the 1991 infill project is in the order of
60 E3 m3 - not the 90 E3 m3 previously reported.

Q. 2 Qil/Water Contact, Natural Fracture Review

The apparent discrepancy in elevation of the oil-water contact in the 1991 pilot area analysis is a result of
some confusion in terminology. The figure of -180 meters MSL represents the interpreted minimum
elevation (highest) of the original “free water level. The "free water level” represents the elevation below
which the reservoir is 100% water saturated. Chevron generally uses "oil-water contact” to represent the
elevation below which water saturation is too high to allow economic production. The placement of the
contact is somewhat arbitrary and is usually ptaced at 50 or 60% water saturation as determined by tog
evaluation.

In most oil-fields there is a very thin transition zone between the reservoir at imreducible water saturation
and the reservoir below "free water level”. In these cases the oil-water contact" and free water ievel are
near-coincident. In the Virden Lodgepole pools there is little {if any) reservoir at ireducible water
saturation and most production comes from a very thick transition zone.



Log analysis of the three wells with Cherty pay shows "oil-water contacts” at -165.4m (10C-30), -169.2m
(8C-30), and -171.7m (8B-30). As discussed above, the elevations given represent the elevations below
which water saturation is greater than 50% (at the time of logging).

We are at a loss to fully explain the water production from 11B-30. The well was dyilled into a mature
pool that has been under waterflood for some time. it may be that all moveable oil had been drained or
swept from the area prior to drilling. Alternately, high water influx via vertical fractures may have
dominated any potential ail flow from oil-bearing zones. It is interesting to note that fluid containing 10%
oil was swabbed from the Sandhill and Crinoidal dusing the testing of the well.

Virden Roselea Unit 1 - Natural fracture review

A review of the original wellsite core descriptions was done to determine the extent of natural fractures.
the following conclusions were reached:

-fractures are not contained to single zones

-majority of fractures are vertical
-the orientation (NW-SE for ex.) of the fractures can not be determined from core descriptions

-fractures appear to be more prevalent in the western portion of the pool - this may be a result of
the number of wells cored
-fractures are more prevalent on the structural flanks ?

1993 Virden Roselea Unit No. 1 Reduced Spacing Application

Q. 1 Incremental Recovery

OOIP for the 1994 infill Project Area is estimated to be 2500 E3 m3. Thus the 125 E3 m3 incremental
recovery represents a 5 % incremental recovery factor. Chevron feels this 5 % increase is can be
achieved through infill drilling and pattern realignment which is also currently being evaluated.

Q. 2 Drilling Procedures

Q. 3 Testing Procedures



Future Phases of Infill Drilling in VRU No. 1
Q. 1 Future Phases

in order to drill out the VRU No.1 down to 8 ha spacing weuld require a total of 51 locations. Drilling 14
this year would leave 37 locations remaining. Under Chevron's current budgeting procedures, we would
expect to be able to continue drilling an average 14 infill wells per year. In light of this constraint, the
future phases would be:

1995 1996 1997
Producers
1 02B-29-10-25 01B-25-10-26 13B-24-10-26
2 03B-29-10-25 02B-25-10-26 14B-24-10-26
3 07B-29-10-25 03B-25-10-26 15B-23-10-26
4 10B-29-10-25 04B-25-10-26 16B-23-10-26
5 04B-30-10-25 05B-25-10-26 13B-20-10-25
6 05B-30-10-25 06B-25-10-26 14B-20-10-25
7 06B-30-10-25 07B-25-10-26 15B-20-10-25
8 12B-30-10-25 08B-25-10-26 16B-20-10-25
9 13B-25-10-26 10B-25-10-26 03B-26-10-26
10 14B-25-10-26 11B-25-10-26
11 15B-25-10-26 12B-25-10-26
12 16B-25-10-26 09B-26-10-26
13 16B-26-10-26 15B-24-10-26
14 01B-36-10-26 16B-24-10-26

Continuing with the plan to complete infill wells as producers and to achieve repeated inverted nine-spot

patterns, the following WIW conversions would be required:

1
2
3

1995

09 -25-10-26
09 -26-10-26

1996

Iniectors

01 -25-10-26
03 -25-10-26
01 -26-10-26

1997

This pattern realignment is still being evaluated.

See attached figure for development phases.

Q. 2 Increase in Recovery

The estimated increase in ultimate recovery is 5 % and is achieved both by infill drilling and pattern
realignment,

Assuming an average production increase of 2 m3opd per well, the Unit estimated production increase
would be 62 m3opd. This assumes 37 wells are drilled with & of these welis being uneconomic to
complete.



Q. 3 Facility Upgrades

Facility upgrades are estimated to follow the completion of each phase of drilling to ensure proper
design. Therefore the upgrade would occur as follows:

1994 01-29-10-25

1995 10-25-10-26
1995 04-25-10-26

Q. 4 Capital Costs
Estimated Costs for the 1994 project and future costs are as follows (1994 Dollars) :

Unit Total Annual
Cost Cost Cost
™ ™ M
1994
Drili 14 wells 141 1,974
Compiete 14 Wells 62 868
Tie - in 14 Wells 52 728
Convert 2 wells to water injection 26 52
Tie-in 2 WIW's 62 124
Upgrade 1 Facility 254 254
4,000
1995
Same as 1994 4,000
1996
Same as 1994 plus one WIW conversion 4,090
1997
Drill 9 wells 141 1,269
Complete § Wells 62 558
Tie - in 9 Wells 52 468
2,295




Q. 5 Benefits

Figures (to be attached) show the annual benefits to the Crown and Freehold mineral rights owners. the
increased income will be distributed in an equitable fashion to alt Lessees and Lessors.

Other benefits will include revenues through Provincial taxes on oil field equipment and flowlines,
surface rights payments, and indirect benefits to the local economy in the service sector.

Q.6 Risk

Infill drilling In Virden Roselea Unit 1 may be postponed if the wells encounter areas aiready completely
swept and fail to produce economic rates. The oil price is a main factor in determining the economic
feasibility of a project and sustained low oil prices may make infill drilling uneconomic.

Chevron, and the other Working Interest Owners have a variety of projects to fund each year within their
own capital budgets. As such, each company must decide on those projects which provide the best
investment for their company. Working Interest Owners may have other projects they view as being
more attractive and would choose to defer infili drifling. In this instance, it is possible that approval under
the Unit Operating agreement could not be obtained if enough companies choose not to support infill
drilling.

Q.7 Enhanced Qil Recovery

In 1987, Chevron completed a scoping evaluation of implementing a hydrocarbon miscible flood in the
North Virden Scallion field. it was concluded that such a project was not feasible because of the marginal
nature of the reservoir for HCMF compared to Alberla reservoirs. Also the fact that the majority of the
land is freehold made it virtually impossible for the Manitoba government to provide enough incentives
for a HCMF to be economically feasible.

Chevron has again looked at a HCMF project in the NVSU No. 1 field using similar assumptions, but on

a pilot basis. Under the current economic environment, a pilot is still not feasible. In order for the pilot to
be attractive to Chevron and its pariners would require incentives worth $ in 1994,

Environmental and Land Use fmpacts
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Water /Qil Ratio
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Virden Roselea Unit 1 All Wells except 7B-J0 and 10830
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Mz}_nitoba e ’f‘éof& your Fi e )
.. January 21, 1994 Memorandum

To David Tomasson From H. Clare Moster
Chairman Deputy Chairman
0il and Natural Gas 0il and Natural Gas
Conservation Board Conservation Board

1111

CHEVRON’S REDUCED SPACING APPLICATIOMhone
Subject . VIRDEN ROSELEA UNIT No. 1

You will probably recall signing a Board Notice related to this
application on December 23, 1993.

For your information, attached are copies of further letters which
I have signed on behalf of the Board related to this application.

First | Fold

1. Letter to Chevron requesting additional information to enable a
more thorough evaluation of this application.

2. Letter to John Fefchuk and Norma Tibbits-Fefchuk in response to
a letter from them dated January 7, 1994 (copy attached).

Further processing of this application will continue when Chevron’s
response is received and if any further concerns are submitted by
other interested parties.

A

H. Clare Moster

Attachment

cc: L.R. Dubreuil

HCM:p
MemDT124 Doc
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Manitoba %

vhe Oll and Natural Gas
Consarvation Board

855 — 330 Graham Avenue
Winnipeg MB R3C 4E3
CANADA

(204) 945-1111
FAX: (204) 945-0586

January 20, 1994

Mr. John Fefchuk and Ms. Norma Tibbits-Fefchuk
P.O. Box 2142
Virden MB ROM 2C0

Dear Sir and Madam:

Re: Virden Roselea Unit No. 1
Reduced Spacing Application

This letter is to acknowledge receipt of your intervention dated
January 7, 19%94. The Board has forwarded a copy of your letter
to Chevron Canada Resources and asked the company to comment on
your cConcerns.

The Board sends a copy of all reduced spacing applications to the
Departments of Rural Development, Agriculture and Environment for
comment regarding issues such as land use and environmental
impacts. The Board is still awaiting comments from the other
Departments.

You will be notified of the Board's position on your intervention
prior to final disposition of the application.

If you have any questions, please contact the undersigned or
L. R. Dubreuil, Director of Petroleum at 945-1111 and 945-6573,
respectively.

Yours respectfully,

V=

H. Clare Moster
Deputy Chairman




Manitoba g?)"

The Ol and Natural Gas 555 — 330 Graham Avenue l
Conservation Board

Winnipeg MB R3C 4E3 I
CANADA

(204) 945-1111
January 20, 1994 FAX: (204) 945-0586

Mr. K. G. Matieshin, P.Eng.

Manager, Environment, Safety and Regulations
Chevron Canada Resocurces

S500-5th Avenue SW

Calgary AB T2P 0L7

Dear Mr. Matieshin:

Re: Virden Roselea Unit No. 1
Reduced Spacing Application

The Board has completed a preliminary review of your
application for approval of reduced 8 ha spacing in Virden
Roselea Unit No. 1 (VRU No. 1). Notice of the application
has been published in the Virden Empire Advance and sent
directly to landowners within the unit and working interest
and royalty owners adjacent to the unit. The last day for
filing objections to or interventions in the application is
January 28, 1994.

In its preliminary review of the application the Board has
identified a few areas that require further information,
clarification or comment.

1991 VRU No. 1 Reduced Spacing Pilot Analysis

1. Provide decline curve or other analysis used to
determine the incremental recoverable reserves of
90 000 m® for the pilot project. Can any of the
production associated with the infill wells be
considered accelerated wversus incremental production?

2. The original O/W contact in the Cherty in the pilot
project area was estimated at -171.6 m subsea. Based.
on infill log interpretation, the revised 0O/W contact
wasg picked below -180 m subgea and log-pay was
identified in all the infill wells. Explain why wells
with log-pay such as 11B-30 produced only water. How

extensive is vertical fracturing in the Cherty and
Oclites?




1993 Virden Roselea Unit No. 1 Reduced Spacing Project

1. Chevron has estimated the 1993 infill pro;ect will
recover incremental reserves of 125 000 m’, resulting
in an increase in ultimate unit recovery from 34% OOIP
to 36% OOIP. Please provide an estimate of OOIP for
the 1993 infill project area to allow calculation of
incremental recovery within the project area.

2. The Board has reviewed the proposed drilling program
using the following information; (1) a reservoir
pressure of 8400 - 11 700 kPa based on pressure surveys
in 1990 and 1993; and (2) a shut-in wellhead pressure
of 4500 - 6000 kPa based on observed shut-in wellhead
pressures at A4-29-10-25 and 11B-30-10-25. Based on
leak-off test results from 10B-30-10-25, surface casing
set at a depth of 250 - 260 m should be adequate to
control a kick without the risk of fracturing at the
surface casing shoe. However, a mud weight of
1300 kg/m3 will only result in a hydrostatic pressure
of 7600 kPa at the Lodgepocle, much less than the
anticipated reservoir pressure. Please comment on
these calculations.

3. Section 56 of the Petroleum Drilling and Production
Regulation requires new wells be production tested
monthly for the first year and quarterly thereafter.
Infill wells in the 1991 project area were tested only
2-3 times the first year and 1-2 times the following
year, with some wells going more than 18 months without
being tested. How does Chevron propose to comply with
the regulatory production testing requirements for
existing and future infill wells?

Future Phases of Infill Drilling in VRU No. 1

In the application Chevron makes reference to unit-wide
development on 8 ha spacing taking place in several phases.
In order to address the appropriateness of unit-wide reduced
spacing the Board needs some preliminary details on
Chevron's future infill drilling plans.

1. Provide the tentative location and timing of subsequent
phases of infill drilling in VRU No. 1 including likely
injector conversions.

2. Provide an estimate of the increase in unit
productivity and ultimate recovery, if VRU No. 1 is
fully developed on 8 ha spacing.

3. Are there any additional production or injection
facilities or facility upgrading needed to accommodate
unit-wide infill drilling?




4. Provide an estimate of the capital cost for the 1993
infill project and unit-wide infill drilling including
costs for drilling and completion, artificial lift,
flowlines and producticn and injection facilities.

5. Provide an estimate of the benefits to the Crown,
freeheold royalty owners, landowners and the rural
municipality from the 1993 infill project and unit-wide
infill drilling.

6. What are the factors most likely to make continued
infill drilling in VRU No. 1 uneconomic and cause
postponement of future phases?

7. Hag Chevron reviewed the feasibility of implementing an
EOR scheme in VRU No. 17

Environmental and Land Use Impacts

Within VRU No. 1 there is a mixture of cropland, pasture,
forested land, river valleys, residential property and other
surface improvements. Infill drilling will have different
environmental and land use impacts in each of these areas.
The Board is waiting on comments from the Departments of
Rural Development, Environment and Agriculture before
finalizing its position regarding the siting of infill wells
on the various different areas within the unit.

Of particular concern in the 1993 infill project is the
siting of the 13B-21, 4B-28 and 4C-28 wells on the eastern
glope of the Assiniboine River valley and the 5C-29 and 8A-
30 wells near the Assiniboine River. Please provide
additional siting information such as aerial photographs
showing the proposed access roads, well locations and
flowline routes for these wells.

The Board has already received an objection from the
landowner in the SE/4 of Section 25-10-26 siting aesthetics
and environmental concerns. A copy of the letter of
objection is attached. Please comment on infill drilling
plans in the SE/4 of Section 25 and the concerns raised by
the landowner.

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,

W EE—

H. Clare Moster, Deputy Chairman
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pate January 19, 1994 Memorandum

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

Virden Roselea Unit No. 1 Telephone

Subjec!  peduced Spacing Application

The Branch has completed its preliminary review of Chevron Canada
Resources application for reduced 8 ha spacing in Virden Roselea
Unit No. 1 (VRU No. 1}.

RECOMMENDATIONS

First | Fold

1t is recommended that the Board send Chevron a deficiency letter
requesting further information, clarification and comments on the

application. A copy of the proposed deficiency letter is
attached.

The Board has already received an objection to the application
from the landowner in the SE/4 of Section 25-10-26. A copy of
the proposed Board letter acknowledging the objection is
attached.

DISCUSSION

Chevron's reduced spacing application for VRU No. 1 includes a
review of the performance of the company's 1991 VRU No. 1 infill
drilling project (Phase 1), a technically supported proposal to
drill 14 infill wells and convert two wells to water injection in

1994 (Phase 2) and a cursory environment impact assessment (EIR)
of reduced spacing in the unit area.

Phase 1 - Performance Review

In 1991 Chevron drilled 7 infill wells on 8 ha spacing (Board
Order No. SU 8) and converted two wells to injection in Section
30-10-25 {see Fig. 1}. Section 30 was targeted for the pilot
infill drilling project because it met the following criteria,
believed necessary by Chevron to recover incremental reserves

through infill drilling;

{(a) structurally high,

(b) moderate to high oil productivity,
(c) low water-cut, and

(d} low to moderate depletion.

Table 1 compares the predicted and actual infill well
productivity and recoverable reserves for Phase 1. The Branch
has reviewed Chevron's estimate of incremental recoverable
reserves for Phase 1. It is difficult to accurately determine

Taf
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incremental reserves with only 2 years of infill well production.
Decline curve analysis (see Fig. 2) yields a range of igfill well
incremental recoverablg reserves from 45 700 - 98 500 m~,
compared with 90 000 m” estimated by Chevron. The potential
acceleration component associated with infill well production was
reviewed by comparing existing wells pre- and post-infill
drilling production decline rates (see Fig. 3). With the
exception of the 3rd Qu/93, production from the existing wells
has continued to decline at pre-infill drilling rates, suggesting
the majority of infill well production is incremental reserves.

The completion results for the Phase 1 infill wells confirms the
complexity of reservoir interpretation in this multi-layered
mature waterflood (see Table 2). Chevron expected the majority
(60%) of incremental reserves to be produced from the Cherty. In
3 of the 7 infill wells the Cherty produced only water. nitial
production rates varied dramatically from less than-0.5 m”/d from
wel%s encountering swept portions of the reservoir to more than

9 m°/d from wells drilled in unswept areas.

In Phase 1 two wells were converted to injection, 9-30 and 15-30
(see Fig. 1). These wells were converted to provide injection on
the northeast flank of the structural high in Section 30, near
the unit bougdary. These wells currently inject at a combined
rate of 50 m®> WPD. In the Phase 1 project area ghe current_an
cumulative voidage-replacement ratio is 1.8 m”/m”® and 2.2 m>/m>,
regpectively, indicating the injection wells have nc problem
replacing the additional infill well voidage.

It is apparent from Phase 1 that reduced 8 ha spacing in

VRU No. 1 will result in the recovery of incremental reserves.

It is also apparent that Chevron's understanding of the reservoir
and waterflood performance is incomplete. The Branch has some
technical questions for Chevron regarding Phase 1 to assist our
understanding of the infill well performance.

Phase 2 - Performance Predictions

In this application Chevron has requested reduced 8 ha spacing
for the remainder of VRU No. 1. Chevron proposes to drill 14
infill wells and convert 2 wells to injection in Phase 2 (see
Fig. 1}. Chevron has selected the 14 infill locations using the
same criteria used in Phase 1.

The Phase 2 locations can be divided into two distinct groups:

{(a) The S5A-29, 5C-29, 5D-29 and 8A-30 locations are an
extension of Phase 1. The wells are located on the
game structural high as the Phase 1 infill wells (see
Fig. 4). Pressure support for these wells will be
primarily from the 5-29 injector with additional
support from 9-30. Even with the infill wells, the

predigteg VRR in the W/2 of Section 29 will be
2.4 m°/m




{b) The remaining 10 infill locations are located on a
structural high at the eastern edge of the unit (see

Fig. 4). Pressure support will come from existing
injectors at 9-20, 14-20, 11-21, 13-21 and 7-29 and
proposed injector conversions at 2-28 and 1-29. 1In

order to achieve a VRR=1.0, injectign in the above
wells will have to increase by 35 m°/d, with most of
the additional injection into 11-21 and the two new
injectors 2-28 and 1-29.

Chevron has predicted initial_productivity for the 14 Phase 2
infill wells will average 2 m”OPD at a 50% water-cut. The_wells
are esgimated to recover incremental reserves of 125 000 m® or
8930 m°/well. Table 1 compares the Phase 1 results ang Phase 2
estimates. Phase 2's lower initial productivity 2.0 m”"OPD vs
4.0 m“OPD, is representative of the lower groductivity of the
existing 16 ha producers in Phase 2 (1.9 m°OPD at a 87.5% water-
cut). 1Initial Phase 2 infill production has been declined by
Chevron at the unit average decline rate of 6.7%/year, to
determine incremental recoverable reserves for the project.
Chevron's productivity and reserves estimates are comparable to
the performance of the infill wells in Phase 1,

Chevron has estimated Phase 2 infill production will increase
ultimate recovery in VRU No. 1 from 34% to 36% QOOIP. However,
the company has not provided an estimate of OOIP for Phase 2, to
allow calculation of an incremental recovery factor for the
project area.

Phase 2 - Drilling And Reservoir Evaluation Program

In Phase 1, Chevron set intermediate casing above the
Miss%ssippian and completed the infill wells openhole. A 2000 +
kg/m® weighted mud system was used to drill the openhole section.
Chevron did not shut-in any injection wells because of a lack of
water handling capacity. No kicks or other loss of well control
incidents occurred. A leak-off test was conducted at 10B-30-10-
25 and a fracture gradient of 23 kPa/m determined.

For Phase 2, Chevron is proposing to set surface casing deeper at
a minimum depth of 250 m_and case the wells to TD. The company
plans to use a 1300 kg/m3 weighted mud system. The Branch has
reiflvewed the drilling program using the following worst case
scénario:

(1) a bottomhole pressure between 8400 - 11700 kPa based on
Chevron's 1990 and 1993 pressure survey results, and

(2) a wellhead flowing pressure of 4500 - 6000 kPa based on
shut in wellhead pressures observed at A4-29-10-25 and
11B-30-10-25.




With surface casing set at 250 to 260 m Chevron would be able to
control a kick without the risk of fracturing at_the surface
casing shoe. However, a mud weight of 1300 kg/m® will only
result in a hydrostatic pressure of 7600 kPa at the Lodgepole,
much less than the estimated reservoir pressure of 8400 - 11 700
kPa. Chevron should be asked to comment on its proposed mud
system.

As outlined in the application, Chevron's reservoir evaluation
program includes:

(a) selectivley completing, stimulating and swabbing
individual zones,

(b) running a reservoir pressure survey on a number of
infill wells, and

{(c) using a portable test separator to test infill wells on
common flowlines and to production test the remainder
of the infill wells at the 1-29-10-25 battery.

Chevron has not included its logging or casing program in the
application.

Royalty and production tax calculations depend on a determination

of the portion of unit production assigned to the infill wells,

as this production is classified as new 0il. The regulations

require Chevron production test new wells monthly for the first

year and then quarterly thereafter. Table 3 shows the production 7
test results for the Phase 1 infill wells. On average the wells..cﬂvl%ﬁd-
were tested 2-3 times in the first year and only 1-2 times the

next year. This level of production testing does not permit

accurate evaluation of infill well performance and may cause an
unrepresentative volume of production to be clasgified as new

oil. Chevron should be asked to comment on its ability to comply

with the regulatory production testing requirements.

Future Phases - Performance Predicticns

Chevron has applied for reduced 8 ha spacing for the entire unit.
Within VRU Unit No. 1 there are (62) 8 ha drilling locations (see
Fig. 1). With Phases 1 and 2 Chevron has drilled or plans to
drill 21 infill wells, leaving 41 undrilled 8 ha locations.
Chevron's only reference to future infill drilliing plans in the
application is "Unit wide development to 8 ha spacing is expected
to occur in several phasesgs" and "If at any time, continued
development becomes uneconomic, Chevron may postpone or cancel
further activity within Virden Roselea Unit No. 1".

In order to address the appropriateness of unit-wide reduced
spacing, the Branch needs some preliminary details on future
infill drilling phases. Chevron should be requested to provide
the following information on future phases:




(a)

(b)

(c)

(e}

(£)

the tentative location and timing of subsequent phases
of infill drilling in VRU No. 1 including proposed
injector conversions,

an estimate of the increase in unit productivity and
incremental recoverable reserves, if VRU No. 1 is fully
developed on 8 ha spacing,

any upgrading or additional production or injection
facilities needed to accommcdate unit-wide infill
drilling,

an estimate of the capital cost of unit-wide infill
drilling including drilling, completion, artificial
lift, flowline and facilities costs,

an estimate of the benefits to the Crown, freehold
royalty owners, landowners and the rural municipality
from unit-wide infill drilling, and

a discussion of the most likely factors that would make
continued infill drilling uneconomic and cause
postponement of future phases.

Environmental and Land Use Impacts

Chevron included in the application a cursory environmental
impact assessment (EIA) for infill drilling in VRU No. 1. The
company proposes to minimize surface disturbance and adverse
environmental impacts by:

{a)

(b)
(e}

(d)

(e)

(£)

using non-built up trails from existing accegs roads
intce new locations,

minimizing the actively used area of the wellsite,

running electrical power underground where soil
conditions permit,

minimizing bush clearing, detouring water around
wellsites and restoring and reseeding locations subject
to erosion,

where soil conditions permit, installing fiberglass
flowlines to eliminate leaks caused by corrosion and
burying the flowlines 1.2 m deep to minimize frost
heave, and

installing check valves at the headers and high
pressure shutdowns on new wells.

The application does not provide any specific well siting or
flowline routing details for the Phase 2 infill wells. Of
particular concern in Phase 2 are the locations of the 13B-21,




4B-28 and 4C-28 wells on the eastern slope of the Assiniboine
River Valley and the 5C-29 and B8A-30 near the banks of the
Assiniboine River (see Fig. 5).

Within VRU No. 1 there is a mixture of cropland, pasture,
residential and commercial property, forested land, river valleys
and ravines. Infill drilling will have different impacts and
require different siting conditions based on land use and
topography.

The Board has received an objection to the application from the
landowner in the SE/4 of Section 25-10-26 (most of the quarter
section is forested land along the Gopher Creek ravine) who has
concerns regarding the environmental impact and aesthetics of
additional drilling and is requesting an EIA be carried out (see
attached letter). The proposed Board letter acknowledging the
objection is attached.

The Branch is waiting on comments from the other Departments
before finalizing its position regarding the siting of infill
wells on the variocus different areas within the unit.

It is recommended at this time to send Chevron a deficiency
letter requesting further information, clarification and comment
on the issues outlined in this memo. Additicnal environment and
land use impact information may be requested after the Branch has
a chance to review the other Department's comments.

John N. Fox

Approved by @@\9

L.R. Dubreuil, Director

JNF/hw




TABLE 1

PHASE 1 & 2 - PREDICTED AND ACTUAL INFILL WELL PERFORMANCE

Phase 1 Phase 2
Predicted Actual Predicted
No. of Wells Drilled 7 7 14
No. of Wells Converted 2 2 2
Average Initial Productivity (m3OPD) 4 3.65 2
Average Initial Water-Cut (%) 60 35.8 50
Incremental Recovery |
Total Recoverable Reserves (103m3) 87.3 | 90 125
Recoverable Reserves/well (m3) 12471 12857 8929
Incremental Recovery Factor (%00IP) 3.2% 3.3% 2%

* 3,.2% and 3.3% of the OOIP in the project area or 1.1% of the QOOIP in the unit
** 2% of the OOIP in VRU No. 1




Well

TABLE 2

PHASE 1 INFILL DRILLING COMPLETION SUMMARY

Completion Results

Current
Productivity

7B-30-10-25

8B-30-10-25

BC-30-10-25

10B-30-10-25

10C-30-10-25

11B-30-10-25

12D-30-10-25

(eI AR NEA

plugged back above Cherty

Crinoidal and Sandh%ll swabbed dry
Oolites swabbed 1 m®/hr 10-15% oil

no selective swabbing after acidizing

swabbed all zones 0.85 m3/hr, 96% oil

Samamitt & Ly

plugged back 10 m below top of Cherty

swabbed Crinoidal, Sandhill, Oolites

& top of Cherty 1 m°/hr, 10-25% oil
pareny SR Bl Sk

plugged back 6 m below gop of Cherty

swabbed all zones 0.5 m”°/hr, 5% oil

Crinoidal swabbed dry
Sandhill swabbed 0.5 §3/hr, 5% oil
Qolites swabbed 1.5 m”/hr, 95% oil
Cherty swabbed 1-2 m3/hr, 50-80% oil
QA‘, T W 2oL D

well flowed 100% water
plugged back above 4th Ooclites
Sandhill flowed 100% water
Crinoidal swabbed dry

OWETy st ume LS L ShudmiyL PAay
swabbed Cherty, Oolites & Sandhill,
70-80% oil

Lel, LA UVIE PEVEAVRE 1L o TSR

Ty diewe Ly

LA b L o n

b

.01 m30PD
99.8% WC

2.72 m30PD
55.8% WC

1.75 m30PD
70.8% WC

0.15 mSOPD
97.9% WC

8.08 m30PD
10.5% WC

SHUT-IN

2.13 m30PD
70.4% WC



Well

7B-30

8B-30

8C-30

10B-30

10C-30

11B-30

12D-30

TABLE 3

PHASE 1 INFILL WELL PRODUCTION TEST SUMMARY

On

Production

Date

91-08-16

91-08-08

91-08-06

91-07-11

91-07-15

91-07-29

91-08-22

Production Test
0%% Water Date
{m*=} (m™)
4.6 1.9 Aug/91
0.2 5.2 Oct/91
0.2 5.3 Jan/92
0.0 4.8 Jul/93
12.9 2.3 Aug/91
10.3 0.2 . Oct/91
10.4 0.3 Jan/92
5.3 0.3 May/92
3.5 3.1 May/93
4.4 0.3 Aug/91
3.6 0.6 Oct/91
3.6 0.6 Jan/92
3.1 0.6 Apr/92
2.2 3.8 Jun/93
0.5 6.4 Jul/91
0.5 4.6 Oct/91
0.5 4.6 Jan/92
0.2 6.4 Jun/93
13.2 2.6 Jul/91
8.6 0.2 Oct/91
8.6 0.2 Jan/92
10.4 0.6 Mar/93
9.8 1.5 Sep/93
0.1 17. Jul/91
WELL SHUT-IN
2.5 0.1 Aug/91
1.61 0.7 Oct/91
1.6 0.7 Jan/92
2.7 4.5 Sep/93

Initial

Initial

Initial

Initial

Initial

Initial

Initial

Results (24 Hrs)

Production

Production

Production

Production

Production

Production

Production



Manitoba %

The Oll and Natural Gas
Conservation Board

Winnipeg MB R3C 4E3

555 — 330 Graham Avenue ‘
CANADA

(204) 945-1111 !
January 20, 1994 FAX: (204) 945-0586

Mr. K. G. Matieshin, P.Eng.

Manager, Environment, Safety and Regulations
Chevron Canada Resocurces

500-5th Avenue SW

Calgary AB T2P OL7

Dear Mr. Matieshin:

Re: Virden Roselea Unit No. 1
Reduced Spacing Application

The Board has completed a preliminary review of your
application for approval of reduced 8 ha spacing in Virden
Roselea Unit No. 1 (VRU No. 1). Notice of the application
has been published in the Virden Empire Advance and sent
directly to landowners within the unit and working interest
and royalty owners adjacent to the unit. The last day for
filing objections to or interventions in the application is
January 28, 1994,

In its preliminary review of the application the Board has
identified a few areas that require further information,
clarification or comment.

1991 VRU No. 1 Reduced Spacing Pilot Analysis

1. Provide decline curve or other analysis used to
determine the incremental recoverable reserves of
90 000 m® for the pilot project. Can any of the
production associated with the infill wells be
considered accelerated versus incremental production?

2. The original O/W contact in the Cherty in the pilot
project area was egtimated at -171.6 m subsea. Based
on infill log interpretation, the revised O/W contact
was picked below -180 m subsea and log-pay was
identified in all the infill wells. Explain why wells
with log-pay such as 11B-30 produced only water. How

extensive is vertical fracturing in the Cherty and
Oolites?




1983 Virden Roselea Unit No. 1 Reduced Spacing Project

1. Chevron has estimated the 1993 infill progect will
recover incremental reserves of 125 000 m resulting
in an increase in ultimate unit recovery from 34% OOIP
to 36% OOIP. Please provide an estimate of OOIP for
the 1993 infill project area to allow calculation of
incremental recovery within the project area.

2. The Board has reviewed the proposed drilling program
using the following information; (1) a reservoir
pressure of 8400 - 11 700 kPa based on pressgure surveys
in 1990 and 1993; and (2) a shut-in wellhead pressure
of 4500 - 6000 kPa based on observed shut-in wellhead
pressures at A4-29-10-25 and 11B-30-10-25. Baged on
leak-off test results from 10B-30-10-25, surface casing
set at a depth of 250 - 260 m should be adequate to
control a kick without the risk of fracturing at the
surface ca31ng shoe. However, a mud weight of
1300 kg/m® will only result in a hydrostatic pressure
of 7600 kPa at the Lodgepole, much less than the
anticipated reservoir pressure. Please comment on
these calculations.

3. Section 56 of the Petroleum Drilling and Production
Regulation requires new wells be production tested
monthly for the first year and quarterly thereafter.
Infill wells in the 1991 project area were tested only
2-3 times the first year and 1-2 times the following

year, with some wells going more than 18 months without ..

being tested. How does Chevron propose to comply with
the regulatory production testing requirements for
existing and future infill wells?

Future Phases of Infill Drilling in VRU No. 1

In the application Chevron makes reference to unit-wide
development on 8 ha spacing taking place in several phases.
In order to address the appropriateness of unit-wide reduced
spacing the Board needs some preliminary detalls on
Chevron's future infill drilling plans.

1. Provide the tentative location and timing of subsequent
phases of infill drilling in VRU No. 1 including likely
injector conversions.

2. Provide an estimate of the increase in unit
productivity and ultimate recovery, if VRU No. 1 is
fully developed on 8 ha spacing.

3. Are there any additional production or injection
facilities or facility upgrading needed to accommodate
unit-wide infill drilling?




4. Provide an estimate of the capital cost for the 1993
infill project and unit-wide infill drilling including
costs for drilling and completion, artificial 1ift,
flowlines and production and injection facilities.

5. Provide an estimate of the benefits to the Crown,
freehold royalty owners, landowners and the rural
municipality from the 1993 infill project and unit-wide
infill drilling.

6. What are the factors most likely to make continued
infill drilling in VRU No. 1 uneconomic and cause
postponement of future phases?

7. Has Chevron reviewed the feasibility of implementing an
EOR scheme in VRU No. 17?

Environmental and Land Use Impacts

Within VRU No. 1 there is a mixture of cropland, pasture,
forested land, river valleys, residential property and other
surface improvements. Infill drilling will have different
environmental and land use impacts in each of these areas.
The Board is waiting on comments from the Departments of
Rural Development, Environment and Agriculture before
finalizing its position regarding the siting of infill wells
on the various different areas within the unit.

Of particular concern in the 1993 infill project is the
siting of the 13B-21, 4B-28 and 4C-28 wells on the eastern
slope of the Assiniboine River wvalley and the 5C-29 and 8A-
30 wells near the Asgssiniboine River. Please provide
additional siting information such as aerial photographs
showing the proposed access roads, well locations and
flowline routes for these wells.

The Board has already received an cobjection from the
landowner in the SE/4 of Section 25-10-26 siting aesthetics
and environmental concerns. A copy of the letter of
objection is attached. Please comment on infill drilling
plans in the SE/4 of Section 25 and the concerns raised by
the landowner.

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,

W

H. Clare Moster, Deputy Chairman




Manitoba D))

‘he Oil and Natural Gas 555 — 330 Graham Avenue I‘
Conservation Board Winnipeg MB R3C 4E3 {

CANADA ‘

{204) 945-1111
FAX: (204) 945-0586

January 20, 1994

Mr. John Fefchuk and Ms. Norma Tibbits-Fefchuk
P.O. Box 2142
Virden MB ROM 2C0O

Dear 8ir and Madam:

Re: Virden Roselea Unit No. 1
Reduced Spacing Application

This letter is to acknowledge receipt of your intervention dated
January 7, 1994. The Board has forwarded a copy of your letter
to Chevron Canada Resources and asked the company to comment on
your concerns.

The Board sends a copy of all reduced spacing applications to the
Departments of Rural Development, Agriculture and Environment for
comment regarding issues such as land use and environmental
impacts. The Board is still awaiting comments from the other
Departments.

You will be notified of the Board's position on your intervention
prior to final disposition of the application.

If you have any questions, please contact the undersigned or
L. R. Dubreuil, Director of Petroleum at 945-1111 and 945-6573,
respectively.

Yours respectfully,

Pt

H. Clare Moster
Deputy Chairman




P.0. Box 2142,
Virden, Manitoba,
ROM 2CO.

January 07, 1994

=T A L
/\(\‘5\‘ ' Q‘\"\
o B
The 0il & Natural Gas Conservation Board, {g* {5X
555~330 Graham Avenue, e J EX)
Winnipeg, Manitoba, ' T AN i8 1964 =3
. bt s
R3C 4E3. \ !
\\-;:_\ K
4
\‘\._f g j w: 8 ,R.L\
ATTENTION: Mr. David Tomasson ) . =
Dear Sir:

RE: Notice of Intervention
your letter dated 23 Dec., 1993

A Landman from Chevron Canada Resources attended our residence on 04 Nov 93, to discuss
the referenced special drilling project on and in our immediate area. We own and live

on the SE quarter of 25-10-26 WPM. The proposals put forth would probably put dr1111ng
and clearing operations within 200 yards (or less) of our house.

Furthermore, we live in a moderately remote area, where our property and adjoining pro~
perties form a great refuge and habitat for wildlife, birds, 'etc. For the most part,
our quarter has changed very little since the "Earl of Elphinstone' resided in this
region,

We voiced some of our concerns to the Landman, however, we have heard nothing further
from Chevron QOfficers in this regard.

Basically our éoncerné are as follows:

1- Noise pollution during drilling operations and afterwards;
2—- Closeness to our residence;

3— Eyesore — devaluation of property;

4= Possible adverse affects to our pPresent water source;

S5- Adverse affects to the many natural springs of water;

6—- Wildlife and birds which find refuge in the ravine;

7- Nature's garden ~— on our property we have identified species of "Closed Gentlan
a rare wildflower, plus, two species of Yellow Lady's Slippers;



-~

PAGE -2-

8- 0il treatment plants —- presently, we have two of these plants within % mile of our
residence, and, certainly would not want anymore in the immediate area;

90— Additional odour from treatment plants and additional wells;

10- Bulldozing of ravine — destruction of natural landscape.

Generally, I suppose, what we would like to see accomplished is an impact study on the
effects of the proposed drilling in this area, for the sake of wildlife and the preser-

vation of wild grasses and wildflowers. An Environmental Study into all our concerns
might be an answer.

We might mention that other landowners in this surrounding region are probably in full
agreement of this drilling proposal and will voice little or no objections. But, we
consider if they were living as near to the situation as we are, they would be express-—
ing concerns as to the water supply , noise and odours also.

We are enclosing an aerial photo of our quarter section showing some existing locations

of oil pumps and treater complex. Our residence in the SE quarter is identified by an
X within a circle.

Yours truly,

TIHLL DAk
M& (Aﬁé pLme- %
John Fefch Northa Tibbits-Fefchak

ENCLO.
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P.0O. Box 2142,
Virden, Manitoba,
ROM 2C0.

&)

January 07, 1994

The 0il & Natural Gas Conservation Board,
555-330 Graham Avenue,

Winnipeg, Manitoba,

R3C 4E3.

ATTENTION: Mr. David Tomasson

Dear Sir:

RE: Notice of Intervention
your letter dated 23 Dec. 1993

A Landman from Chevron Canada Resources attended our residence on 04 Nov 93, to discuss
the referenced special drilling project on and in our immediate area. We own and live
on the SE quarter of 25-10-26 WPM. The proposals put forth would probably put drilling
and clearing operations within 200 yards (or less) of our house.

Furthermore, we live in a moderately remote area, where our property and adjoining pro-
perties form a great refuge and habitat for wildlife, birds, etc. For the most part,
our gquarter has changed very little since the "Earl of Elphinstone" resided in this
region.

We voiced some of our concerns to the Landman, however, we have heard nothing further
from Chevron Qfficers in this regard.

Basically our concerns are as follows:

1- Noise pollution during drilling operations and afterwards;
2- C(Closeness to our residence;

3~ Eyesore — devaluation of property;

4— Possible adverse affects to our present water source;

5— Adverse affects to the many natural springs of water;

6— Wildlife and birds which find refuge in the ravine;

7- Nature's garden — on our property we have identified species of "Closed Gentian"
a rare wildflower, plus, two species of Yellow lLady's Slippers;



PAGE -2-

8- 0il treatment plants —- presently, we have two of these plants within % mile of our
residence, and, certainly would not want anymore in the immediate area:

9- Additional odour from treatment plants and additional wells;

10~ Bulldezing of ravine —— destruction of natural landscape.

Generally, I suppose, what we would like to see accomplished is an impact study on the
effects of the proposed drilling in this area, for the sake of wildlife and the preser-
vation of wild grasses and wildflowers. An Environmental Study into all our concerns
might be an answer.

We might mention that other landowners in this surrounding region are probably in full
agreement of this drilling proposal and will voice little or no objections. But, we
consider if they were living as near to the situation as we are, they would be express—
ing concerns as to the water supply , noise and odours also,

We are enclosing an aerial photo of our quarter section showing some existing locations
of o0il pumps and treater complex. OQur residence in the SE quarter is identified by an

X within a circle.

Yours truly,

i :@/Mz

Norma Tibbits~Fefchak

C)?j;f/aé
John Fefch

ENCLO.
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December 22, 1993

The 0il and Natural Gas John N. Fox

Conservation Board Chief Petroleum Engineer
- David Tomagson, Chairman Petroleum Branch

- H. Clare Moster, Deputy Chairman Energy and Mines

Virden Roselea Unit No. 1
Reduced Spacing Application

Chevron Canada Resources has applied to reduce spacing in
Virden Roselea Unit No. 1 (VRU No. 1} from 16 ha to 8 ha,
Chevron proposes to drill as many as 14 infill wells in 1994
and convert two additional wells to water injection.

Recommendations
It is recommended that notice of the application (attached)
be published for 2 consecutive weeks in the Virden Empire

Advance and sent directly to:

(a) working interest and royalty owners adjacent to the
unit, and

(b) landowners within the unit.
A copy of the application has been sent to the Departments of
Rural Development, Environment and Agriculture for their
comments.
The Branch will be preparing a deficiency letter for the
Board requesting additional technical and environmental data
be filed by Chevron in support of the application.
Discussion
In 1991 the Becard approved reduced 8 ha spacing in a portion
of VRU No. 1 under Board Order No. SU 8. Chevron drilled
gseven infill wells and converted two wells to injection in
Section 30-10-25 {(see Fig.l). Section 30 was targeted by
Chevron for the infill pilot project because it met the
following criteria:

(a) structurally high,

(b) moderate to high o0il production,

(c) low water-cut, and

(d) low to moderate reservoir depletion.



Overall, Chevron deemed the pilot project a success. Initial
infill well productivity (1lst 6 months) averaged

3.65 m*/d/well at a water-cut of 35.8%. Current infill well
productivity is 2.1 m3/d/well at a 63.8% water-cut compared
to average unit production of 1.5 m3/d/well at a 90.3% water-
cut. Chevron estimates incremental reserves from the seven
infill wells will total 90 x 10° m? or 12 850 m®/well.

There 1s a great degree of variabllity between producing
rates of the infill wells. The 11B-30 well flowed 100% water
at a wellhead pressure in excess of 4500 kPa and 10B-30 and
7B-30 had initial productivity of less than 0.5 w’/d. The
10C-30 and 8B-30 wells both had initial productivity in
excess of 9 m*/d. The variation in production rates is an
indication of the complexity of reservoir interpretation in
this multi-layered mature waterflood.

In this application Chevron is requesting spacing within the
remainder of the VRU No. 1 be reduced to 8 ha creating an

additional 55 infill locations (see Fig.l). The company has
tentative plans to drill 14 infill wells in 1994 and convert
two wellg to water injection ({(see Fig.l1l). The 14 infill

locationg were identified by Chevron using the previously
listed criteria. The infill wells are expected to have
initial productivity of 2 m®/d/well and recover incremental
regerves of 125 x 10°m® (8929 m3/well). Chevron's initial
productivity and incremental reserves estimates are
comparable to the results from the 1991 infill pilot project.

Chevron has evaluated horizontal drilling versus drilling
vertical infill wells and believes horizontal wells are not
economically feasible for the following reasons:

{a) the increased capital cogst - vertical well $200M vs
horizontal well $600M,

{b) the risk of uneconomic production if a horizontal
well were to encounter water-bkearing natural
fractures or a swept portion cof the reservoir, and

(c) higher horizontal well servicing costs.

Chevron has submitted an environment impact assessment which
gitegs our regulatory requiremente and good oilfield practices
and provides little specific information on well siting and
the envirconmental and land use impacts of infill drilling.

Chevron has provided the names and most of the addressgses of
working interest and royalty owners adjacent to VRU No. 1 and
landowners within the unit. Though the application has some
technical deficiencies and requires additional environmental
and land use impact assessment, these reguirements are not
major. Therefore it is recommended that notice of the
application be published in two consecutive editions of the



Virden Empire Advance at this time and sent to the working
interest and royalty owners adjacent to the unit, landowners
within the unit and the Departments of Rural Development,
Environment and Agriculture (including a copy of the
application). A five-week notice period is recommended due
the extent of the application and the holiday season. A copy
of the proposed notice isgs attached.

ORIGINAL SIGNED 8Y
SOHN 0, FOX

John N. Fox

Recommended for Approval:

L.R. Dubreuil
JNF/hw

Attached.



Manitoba %’

1 he Oil and Natural Gas '
555 — 330 Graham Avenue
Conservation Board Winnipeg MB R3C 4E3
CANADA

(204) 945-1111
FAX: (204) 945-0586

NOTICE

UNDER THE MINES ACT

Chevron Canada Resources, the Unit 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 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 unit area
outlined below. 1In the application, Chevron indicated the
company plans as a first phase to drill a potential 14 wells
on eight hectare spacing in 1994.

8 Hectare Spacing Units

Virden Roselea Unit No. 1

-—-—..______“-

Twp
10

X 5K
VLXK 3)\2,&)(*7

[ ||

Rge 28 (WPM) . Rge 25 (WPM)
. LEGEND
e Oil producer + Abandoned water supply well
<4 Abandoned oil producer o Standing well

@ Water Injection well & Proposed water injection well

-¢- Abandoned water disposal well



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

Chevron East Virden 2-28-10-25 (WPM)
Chevron East Virden Prov. 1-29-10-25 (WPM)

If no intervention in writing is received by the Board at
555-330 Graham Avenue, Winnipeg, Manitoba, R3C 4E3 on or before
January 28, 1994, the Board may approve the application.

Copies of the application may be obtained from:

Chevron Canada Resources
Box 100

Virden MB ROM 2CO0
(204) 748-1334

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

555-330 Graham Avenue 227 King Street West
Winnipeg, Manitocba Virden, Manitoba
{204) 945-6577 (204) 748-1557

Dated at Winnipeg, this day of , 1993.

David Tomasson
Chairman



December 22, 1993

Bruno Gossen vard John N. Fox

Senior Policy Planner Chief Petroleum Eng.
Corporate Planning & Business Dev. Petroleum Branch
Manitoba Rural Development Energy & Mines

607 - 800 Portage Ave. 555-330 Graham Ave

Virden Roselea Unit No. 1
Application for Reduced Spacing

Chevron Canada Resources has made application to reduce well
spacing from 16 ha to 8 ha in Virden Roselea Unit No. 1
which covers a 1488 ha area, east and slightly north of the
Town of Virden.

The project, which requires the approval of the ©il and
Natural Gas Conservation Board, involves the drilling of as
many as 14 infill wells in 1994 and the conversion of two
wells to water injection. Eventually as many as 55 infill
wells could be drilled if the application is approved. The
area of application includes cultivated, pasture and
forested land. A portion of the area of application
includes the Assiniboine River valley.

I ask you review the application and provide me with your
comments before January 28, 1994 to permit the company time
to drill the wells before spring break-up. If you have any
questions, please contact me at 945-6574.

ORIGINAL SIGNED BV
JOMR ¥, FOX

John N. Fox

cc: Floyd Phillips, Chief Tve
Terrestrial Quality Management
Manitoba Environment

{
Ken McGill, Chief EEERE
Land Utilization & Soil Survey
Scils & Crops Branch
Manitoba Agriculture
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LODGEPOLE A POOL

05 59A VIRDEN FIEL':
OIL Cum. Prod. SEP. 1993 Cun.
WATER Dec. 31/92 Daily Y.T.D. Te.d
m? Jan. Feb. Mar. Apr. May Jume July Aug. Sep. Oct. Nov. Dec. mP _md L
UPTON RESOURCES INC. {Cont.)
1674117 1588 1646 1630 1522 1689027
22752132 9636.0 9912.0 9403.0 9625.0 2364 186.2
TOTALOIL 1137 173.0 1649 160.3 179.6 1491.0
TOTALWATER 10614.0 10610.0 10190.0 9 660.0 93250 B8 §75.0
NON-UNIT
PREVIOUS 298 982.9 298 982.¢
PRODUCERS 32429466 3242944 .6
LODGEPOLE A 10720978.6 9598.5 10454.7 10148.7 105225 10824 1253
POOL : 326623119 115 445.4 1273853 119536.5 126 595.0 33 788 644.1
TOTALOIL 110142 10891.6 10661.1 106278 10227.6 941467
TOTAL WATER 1357502 124 506.7 130588.1 129 139.7 117 385.3 11263322
LODGEPOLE B POOL )
05 598 2 e - 1
VIRDEN-ROSELEA UNIT #01 ( Effective July 1, 1965 ) L% -
CHEVRON CANADA RESOURCES LIMITED
09-19-10-25 118987 162 155 172 164 171 217 268 267 258, 086 1894  12085.1
691501 3600 3214 3537 3561 3531 2515 2501 2488 2675 27622 19123
16-19-10-25 11701.1 27 26 28 27 2.8 25 2.4 24 23 008 232 117243
439870 945 848 933 939 934 754 IS0 59 802 7668 447538
11.20-10-25 175083 92 85 9.8 9.2 9.4 42 27 27 26 0.09 583 175666
Fr. Prow, 1284184 733 634 719 124 722 2591 3189 3224 3411 15947  130013.1
06 21-10-25 117418 178 156 182 169 187 442 555 504  SLil 170 2884 120302
Fr. Prov. 1032757 4794 4349 4631 4629 4557 3381 3088 3079 3264 315772 1068529
07-21-10-25 10951.2 89 18 9.1 8.4 94 232 284 266 210 090 1488 111000
18168.0 1932 1751 1867 1864 1836 1571 1454 1498 1590 15363 397043
10-21-10-25 112674 295 261 304 282 312 261 263 239 238 082 2455 115129
165969 724 657 700 700 689 454 350 349 363 4986 170955
12-21-10-25 193886 740 650 758 704  TI9 483 31 345 351 117 5201 199087
Fr. Prowv. 134558 1380 1252 1332 1382 1311 1054 966 964 1022 10613 345171
14-21-10-25 265044 710 624 T27 616 14T 665 102 636 646 215 6133 271177
158588.1 8346 7570 806.4 8058 7934 5320 4995 4979  528.1 60547 1646428
02-28-10-25 84406 118 105 121 113 125 146 175 159 162 054 1224 85630
630769 2031 2659 2832 2830 2787 1912 1691 1686 1788 —= 21116 651885
03 28-10-25 149434 237 207 243 225 249 170 176 158 162 054 1828 151262
Prov 236785 1004 907 967 966 951 525 484 482 Sl 679.4 243579
04 28-10-25 183719 236 207 242 25 314 286 302 273 277 092 2362 186061
Prov 663125 2794 2535 2699 2607 4588 4102 3926 3916 4154 31414 604539
01-29-10-25 244823 220 193 224 209 216 194 202 184 186 0.62 1825 246645
Prov 843827 2977 2689 2866 2864 2787 2383 2282 2276 2413 =T 23537 867364
02-29-10-25 243319 323 281 330 307 328 285 302 272 217, 092 2705 24604
Prov 743708 2494 2232 2399 2397 2361 2019 1933 1927 204.4 19806 763514
06-29-10-25 279805 410 359 418 389 287 255 269 244 248 0.83 2879 282684
Prov 80334.4 4868 439.8 4684 4682 4173 3569 3418 3408 3614 36814 840158
08-29-10-25 278344 200 255 297 216 297 255 269 244 247 082 2430 280774
Prov 160708.8 5264 4754 5065 5062 4884 4074 3501 3889 4125 41018 1648106
10-29-10-25 52259 119 104 121 112 124 4.7 50 45 a6 015 768 53007
Prov 100296.1 3870 3505 3732 3729 3672 3185 3051 3041 3225 31019 1033980
11-29-10.25 146454 38 208 243 W6 12 239 319 350 356 119 2311 148765
Prov 312751 1905 1721 1833 1831 820 1485 2007 2035 2157 15794 328545
12-29-10-25 121234 187 164 191 177 124 94 100 9.0 9.1 030 1218 122452
Prov 601987 2493 2252 2398 2398 2308 1963 1880 1874 19838 19555 621542
01 -30-10.25 478564 432 413 457 436 363 231 224 22 215 072 2993 481557
58537.0 3837 3426 3771 3797 3762 3019 3001 2973 3210 30796 616166

74




VIRDEN-ROSELEA UNIT #01 {Cont.)

OIL
WATER

Cum. Prod.
Dec.31/92

m3

Jan.

Feb.

Mar.

Apt.

CHEVRON CANADA RESOURCES LIMITED (Cont.)

02 -30-10-25

03 -30-10-25
06-30-10-25
07B-30-10-25 ¥
08 -30-10-25

Fr. Py,
08B-30-10-25
(8C-30-10-25 x
10-30-10-25
10B-30-10-25
10C-30-10-25
11-30-10-25
11B-30-10-25 &
12-30-10-25
12D-30-10-25%
09-23-10-26
10-23-10-26
11-23-10-26

13 -23-10-26

14 -23-10-26
16-23-10-26
11-24-10-26
12-24-10-26
14-24-10-26

16-24-10-26

46301.3
87926.2

34144.7
46385.0

110763.9
133393.6

153.9
21062

48 889.2
40 866.6

3799.0
2546

1591.1
447.1

111019.9
373859

248.8
2953.0

4607.5
175.4

T2206.6
34961.5

0.1
175

294278
243730.2

845.3
3643

10213.0
107 827.0

41 464.0
195687.3

371244
938753

149863
396706

21004.8
93 547.1

210219
1259647

18651.3
80 180.6

13610.2
17219.6

337424
829116

50140.0
149635.7

674
367.9

81.0
554

99.8
708.0

4.5
28.6

40.5

39.5

140.3
11.6

84.5
239

2326
579

14.0
182.0

269.2
4.0

145.5
19.9

14.0
1000.9
57.0
16.0

13.1
130.0

40.6
934.9

74.1
3455

13.2
144

453
605.3

382
5515

19.1
79.3

4.7
2744

526
389.8

75.2
882.3

64.5
3285

713
494

95.4
632.2

4.3
25.4

38.7
35.4

136.7
10.6

80.2
212

220.5
51.1

134
162.6

249.1
34

137.9
7.7

13.1
836.4
54.2
14.2

122
1372

37.8
9872

68.9
364.8

12.2
15.1

422
639.2

356
5823

17.7
83.6

4.5
294.5

48.9
411.7

1.1
947.0

713
3615

857
54.4

102.2
673.1

4.8
217

42.8
389

1513
11.7

83.5
235

239.5
553

14.9
178.9

2855
146

153.8
19.6

14.5
973.0

60.5
156
13.1
125.5
40.7
902.7
742
1336

13.2
14.0

454
584.5

38.3
5325

19.1
76.5

4.8
2693
52.7
376.4

16.5
866.1

68.2
363.9

81.7
548

100.9
700.5

4.6
28.2

40.9
39.1

1445
11.7

84.7
23.5

2265
552

14.2
180.1

284.0
23.4

145.8
19.6

13.9
0823

513
15.6

12.8
128.7

354
926.3

719
3422

12.8
14.1

44.0
569.8

37.1
546.3

186
78.5

46
2763

51.1
386.2

742
888.5

69.0
362.6

83.0
54.5

1027
700.1

4.7
28.1

41.7
352

146.8
154

87.0
236

2394
57.1

144
179.9

291.7
23.7

1498
19.7

14.2
989.6

58.8
15.8

13.1
126.2

407
907.8
74.1
3354

13.2
14.0

45.4
587.8

383
535.5

19.1
76.9

48
210.8

526
3785

76.5
870.9

June

58.0
301.8

76.2
443

83.0
643.8

4.3
2.7

331
202.6

§7.6
96.9

575
117.0

217.1
45.9

10.5
164.6

264.5
1.0

144.5
65.9

12.9
794.7

49.8
11.8

44
51.3
39.5

648.6

43.2
2252

13.0
15.0

13.7
2454

359
506.1

219
823

216
349.3

42.8
295.6

80.9
§40.9

75

56.0
300.0

80.7
206.3
75.4
698.0

35
43.2

36.5
200.0

84.7
96.4

54.9
119.8

183.6
164.6

48
200.1

2557
18.9

148.3
115.4

12.5
790.9

515
12.6

3.0
43.2
41.6

5826

45.1
2185

9.3
11.6

14.9
244.5

214
261.8

23.6
78.4

29.5
356.7

35.1
207.2

79.6
652.8

LODGEPOLE B POOL
a5 598

55.8
298.6

81.1
216.5

76.4
705.8

0.3
1517

37.0
2023

BS.1
96.3

552

120.1

184.5
208.6

4.9
2023

257.0
15.0

149.0
115.7

12.6
793.4

518
127

2.9
41.0
39.9

554.1

43.3
208.0

8.8
10.9

143
2326

200
243.0

229
75.2

28.5
342.1

33.9
198.7

770
625.9

53.9
321.0
782
2327
2.6
746.6
03
160.5

352

214.0
815
103.1

52.4
127.0

176.7
2225

4.6
214.0

242.5
283

142.7
1234

9.4
957.1

63.8
151.8

3.0
45.1

38.6
588.7

44.6
2287

9.1
12.0

14.7
255.7

20.8
269.0
235
§2.8
296
379.2

34.9
218.5

79.2
688.0

SEP.
Daity
m3

1.80
261
2.42
0.01
1.17
21
1.75
5.89

0.15

" 8.08

4.76

0.31

2,13

0.10

1.37

1.49

0.30

0.49

0.72

0.78

0.99

1.16

2.64

1993
Y.T.D.
m?

564.1
3005.8

7249
968.3

808.4
6208.1

313
516.1

3514
1011.0

10585
454.2

645.9
599.6

1920.4
918.2

95.7
1664.5

2399.2
154.3

1317.3
516.9

117.1
§168.3

504.7
266.1

716
834.2

359.8
70329

539.4
2609

104.8
121.1

279.9
39948

285.6
4028.0

1855
713.5

132.6
28126

404.6
28626

690.2
72624

VIRDEN FIELL

46865.4
K932.0

348695
473533

1115722
139601.7

185.2
26225

49 240.¢
41 877.C

48573
7F08.%

2237.0
1046.7

1129403
333041

345
4617.5

70067
3297

735239
35478.<

Q.1
17.5

29544.9
251898.3

1350.0
630.%

10290.6
108 6612
418238
2027202

376635
964712

15091.1
397917

212847
o7 541.¢

213135
129992.7

18836.6
B0 8%4.1

137428
20032.2

34147.0
857742

50830.2
156 898.1



VIRDEN-ROSELEA UNIT #01 (Cont.)

LODGEPOLE B POOL

05 59B VIRDEN FIELZ
OIL Cum. Prod. SEP. 1993 Cum.
WATER Dec. 31/92 Daily Y.T.D. Tual
m? Jan. Feb. Mar  Apr.  May June July Aug Sepp OQct. Nov. Dec. m3 _m? R
CHEVRON CANADA RESOURCES LIMITED (Cont.)
01-25-10-26 487419 1228 1222 1316 1265 1305 1443 1596 1543 1588 529 12506 490025
1587574 7082 7999 7313 7442 7488 BT24 8867 8502 93438 72765 16603..9
02-25-10-26 474654 62.0 57.8 62.1 60.3 51.5 53.1 60.9 59.0 0.7 202 5274 47992.¢
1518738 7099 7496 6855 7033 6104 7188 759.1 7300 8024 6469.0 15834z.°
03 -25-10-26 31669.3 578 537 579 529 40.4 45.5 48.8 474 48.0 1.66 452.2 321215
944072 3486 368.1 3366 3124 2229 2692 2653 2551 2758 2654.0 97061.2
04 -25-10-26 24599.7 215 255 275 266 289 332 357 345 355 118 2749 24 874.6
187728.0 8779 9270 8477 8697 7865 9225 9117 8142 9611 79783 1957063
06-25-10-26 45529.3 30.1 280 302 293 321 378 407 39.4 40.5 135 308.1 45837.4
1592784 3866 4083 3733 3831 3360 368.1 3638 3489 3835 33516 162630.0
08-25-10-26 1209313 75.5 723 70.0 254 77.8 .1 68.2 66.8 472 1.57 5743 1215055
459184.1 2163.8 19319 18613 7136 21353 17318 1709.9 16733 15080 154329 47461740
09-25-10-26 71827.0 62.9 66.7 739 70.6 66.8 56.9 54.5 552 524 L75 5669 723939
1486724 6566 5864 6453 6496 7306 6521 64383 6511 6887 59042 1545765
10-25-10-26 63146.2 53.0 50.3 56.2 53.1 54.7 41.5 83.9 88.8 84.3 281 5658 637120
102167.2 4.0 36 4.0 39 40 1384 3442 3667 3879 12567 1034239
12-25-10-26 39042.8 143 13.4 14.3 13.9 14.2 299 321 31.1 323 108 1955 392383
374243 1332 1405 1286 1319 1282 58.8 58.2 557 61.8 896.9 383212
14-25-10-26 241358.6 485 46.3 514 49.1 50.0 48.2 438.7 493 46.9 1.56 4384 24797.0
91802.7 3140 2795 3085 3107 3104 2349 2157 2181 2307 24225 942252
16 -25-10-26 15864.6 27.0 259 28.6 272 278 231 21.9 222 21.1 070 2248 16089.4
506944 1227 1095 1205 1214 1212 782 75.1 75.9 80.2 9047 51595.1
01-26-10-26 5927.5 215 23 21.6 20.5 17.3 13.3 M7 14.2 14.7 049 1411 6068.6
157903.2 13374 1639 12914 13029 9263 4043 3994 3831 4212 66289 1645331
04 -26-10-26 191457 3.0 4.1 5.6 7.0 6.3 6.0 6.6 6.1 6.5 0.22 512 191969
137533 10.5 16.5 19.1 25.1 19.7 16.2 16.3 14.9 16.9 155.2 13908.5
08 -26-16-26 38449.0 327 31.0 317 327 336 1161 2188 2215 2124 707 9302 39375.2
1054579.9 76250 6773.1 68784 74825 75385 5359.2 44009 44444 47405 55242.5 11098224
09-26-10-26 227513 21.7 20.7 23.1 219 224 19.9 187 18.8 18.0 060 1852 229425
414929 3.0 7.1 19 78 79 5.1 31 31 33 533 41546.2
i0-26-10-26 252967 1251 1189 1305 1253 1288 1239 1276 1283 1208 4.03 11296 264263
3656253 43389 38540 42177 42579 42897 33027 31261 31357 32889 338116 3994369
15-26-10-26 16632.4 19.0 18.1 202 19.1 19.6 21.0 23.6 237 2.7 676 1870 16819.4
12353.1 80 7.1 7.8 78 19 5.7 5.1 31 54 59.9 12413.0
01-36-10-26 10596.1 8.1 7.8 8.5 8.2 8.3 16.1 19.5 19.7 18.4 063 1176 10713.7
672688 1748 1553 17L.1 1722 1720 1051 1000 1012 1052 12569 685257
02-36-10-26 122224 13.5 12.9 14.3 13.6 13.9 25 219 22 211 070 1559 12378.2
111059.0 5024 4486 4936 4970 4967 3501 3438 3477 3677 38476 1149065
PREVIOUS 516864.4 516864.4
PRODUCERS 1597 595.3 1597595.5
VIRDEN-ROSELEA  2274228.6 27674 2906.0 28114 28097 23004455
UNIT #01 8075918.8 29 565.9 308878 2597719 24694,1 83338565
TOTALOIL 2969.7 30786 2997.5 2952.8 28338 26216.9
TOTAL.WATER 32843.6 311615 316708 24738.7 263974 257937.7
VIRDEN-ROSELEA UNIT #02 ( Effective July 1, 1966 )
CHEVRON CANADA RESQURCES LIMITED
05-31-10-25 4121.8 16 6.7 1.6 73 13.2 124 12.5 12.4 11.8 039 915 42133
195148 2295 2177 2272 1797 1747 1335 1445 1755 1640 16463 21161.1
13-31-10-25 11276.0 50.5 444 51.0 484 56.1 447 457 454 429 143  429.1 11705.1
101683.1 5766 5467 5709 4479 5962 403,01 4411 5357 5006 46188 1063019
06-36-10-26 6483.2 173 157 17.8 17.1 8.6 5.5 55 55 5.2 017 986 6581.8
80611.6 8242 7887 8161 6455 3372 2049 2200 2693 2497 43556 849672
07-36-10-26 246162 12.6 112 12.8 121 22.9 217 21.9 218 205 068 1575 247737
109145.1 3834 3636 3796 2978 3527 2900 3140 3814 3564 31189 1122640
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WATER INJECTION/SALT WATER DISPOSAL
LODGEPOLE A POOL

05 59A VIRDEN FIELD
Cum. Dis./Inj. 1993 Cum,
Dec. 3192 YTD. Total
m? Jan. Feb, Mar Apr May Jwe July Aug  Sep. OQct. Nov. Dec. m md
CORVAIR OILS LTD.
O7-19-1128 11174150 40820 3823.0 44000 40600 33000 33700 36150 335800 34500 3625.0 377070 11551229
KIWI RESQURCES LTD.
TT-08-11-26 866670.1 102970 79996 O0I3.0 /082 107306 9960.1 106832 10662.6 10079.1 103637 06061 9662762
RANCHMEN'S RESOURCES LTD.
08-30-11-26 1398844 6160 5660 6070 6000 3350 6010 6i3.0 6050 5810 6150 59390 1438234
SHANNON OILS LIMITED
14-18-11-26 2618434 - = - = = - = = = — — 2618434
UPTON RESOURCES INC.
02-20-11-26 12993900 95750 86950 9590.0 90050 01650 9230 B868S5.0 93050 93250 9885.0 841530 13835430
05-21-11-26 2733014 1039.0 9410 10200 9070 10250 B8480.0 9750 3200 - — 147070  288008.4
1572691.4 9636.0 9912.0 9403.0 9625.0 98850 16715514
OPFRATORTOTAL 10614.0 10610.0 10190.0 9660.0 9325.0 98 860.0
NON-UNIT
ABD,SWD 37237219 37237219
LODGEPOLEA 36 142958.5 1143246 1274385 121800.7 1198134 131638.4 37397849.8
POOL TOTAL: 1342594 123 663.5 1314503 1289135 121 560.0 12548913
LODGEPOLE B POOL
05 59B
VIRDEN-ROSELEA UNIT #01 ( Etfective July 1, 1965 )
CHEVRON CANADA RESOURCES LIMITED
09-20-10-25 1618819 4830 3120 2110 1360 1140 3010 2900 1480 3140 4960 28050 1646869
13-20-10-25 8132292 1409.0 11730 12530 1000.0 6400 7880 8860 9180 6960 571.0 93340 8225632
15 20-10-25 6788752  690.0 6000 7720 9360 14830 12290 10970 620 9820 9180 93290 6882042
11 -21-10-25 2878529 473.0 6410 7470 7920 4830 4540 5450 11070 6710 17850 76980 2955509
13-21-10-25 2207087 11380 11450 111L0 11420 12180 11750 11960 3470 11680 1165.0 108050 2315137
05-28-10-25 5090700 13530 4110 3700 4370 7280 5990 4920 5660 6280 5100 60840 5151640

157




WATER INJECTION/SALT WATER DISPOSAL
VIRDEN-ROSELEA UNIT #01 (Cont.)

LODGEPOLE B POOL

05 59B VIRDEN FIEL.
wurn, Dis./Inj. 1993 C ..
Dec. 31/92 Y.TD. Te..*
m3 Jan.  Feb.  Mar Apr.  May June July  Aug Sep. Oct.  Nov. m3 o
CHEVRON CANADA RESCURCES LIMITED (Cont.)
05-29-10-25 8302683 11510 15580 18280 2067.0 2061.0 18810 18000 1989.0 1745.0 16080.0 846347 -
07-29-10-25 5280768 13750 13750 13680 13480 14870 8510 6980 6910 888.0 10081.0 538157
05-30-10-25 12737410 64890 T221.0 68710 76820 81890 72760 72350 54210 6724.0 631080 1336845°
07-30-10-25 4222438 8870 11250 9250 9990 10650 9810 9760 9480  925.0 88310 431074
09-30-10-25 158450 SS10 5420 SS60 4790 7060 5880 4270 8000  637.0 52860 211310
Fr. Prov,
15-30-10-25 279490 12920 13210 12550 12420 11730 9720 8080 8930 8660 98220 377713
e T T e et
15-23-10-26 6058737 54520 35240 38030 44650 43260 7750 6480 9810 12930 252670 6311407
13-24-10:26 T35 21150 12130 18660 19610 21460 20000 14140 22140 21160 170450  790818.5
15-24-1026 4075165 8550 5770 9100 8260 8280 13510 16120 15160 16740 101490 4176655
05-25-10-26 4577986 12830 1270.0 13660 12070 12940 12430 12920 13570 852.0 111640 4689626
07-25-10-26 7474472 15710 15590 17190 17340 19110 19020 24810 2212.0 1989.0 170780 7645252
11-25-10-26 4915357 8130 4950 6000 3540 2480 2580 2790 3640 4310 38470 4953827
13.25-10-26 643550.6 31800 30510 28530 15440 14500 14510 6950 1539.0 1355.0 171270 660677.
15.25-10-26 3191743 12280 10730 10260 1103.0 8061 13950 9900 12640 1393.0 10278.1 329452
03 26-10-26 2351630 14400 14710 15730 16330 16080 15160 12020 14690 1462.0 133740  248537.0
VIRDEN-ROSELEA 104515749 36570 TT0RT0 350860 T30 6730732 5
TINIT 801 TOTAL 35233.0 32983.0 339731 27 063.0 28 809.0 2791571
VIRDEN-ROSELEA UNIT #02 ( Effective July 1, 1966 )
CHEVRON CANADA RESOURCES LIMITED
12-31-1025 4186839 16270 16910 17030 1387.0 14660 4710 6750 7570 8380 106150 429298
10-36-10-26 11288769 -  —  — 7630 27020 31570 30350 32510 3307.0 162150 1145091
04-05-11.25 7704855 16530 18940 18360 11550 4180 6890 8810 9050 9470 103780 7808635
10-05-11-25 1781830 8620 6080 8390 6800 10090 5810 6130 7250 794.0 67110 1848940
12-05-11-25 1210897 689.0 6410 6680 S060 7240 SOLO ST30  SI40 4790 52950 1263847
14-05-11-25 1018972 4330 4590 4490 2580 2450 2170 2680 4400 417.0 32360 1051332
02 06-11-25 14050158  —  — 2680 5530 4070 4050 28640 13970 5894.0 14109098
08 -06-11-25 1438625.1 22150 22670 24020 16590 15190 7250 9750 12080 14060 143760 14530011
10-06-11-25 8813760 29250 27160 28110 18160 869.0 5500 7710 8560  769.0 140830 8954590
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