Septembar 23, 1985

Chevron Canada Resources Limited
Box 100
VIRDEN, MB ROM 2C0

Attention: K.G. Matieshin, P. Eng.
Area Supervisor

Re: New Scope S. Waskada 13-6-1-25 (WPM)
New Scope et al Waskada 5-7LAm~1-25 (WPM)
New Scope et al Waskads 13-7LAm-1-25 (WPM)
Chevron Newscopa Waskada 15-7-1-25 (WPNM)
Chevron Waskads 5-18-1-25 (WPN)
Chevron Waskada 7-1~-1-26 (WPM)
Chevron Waskada 515-1-1-26 (WPM)
Chevron Waskada Prov. 5-12-1-26 (WPM)
Chevrop Naskada 7-12~1-26 (WPM)
Rewscope S. Weskada 15-12-1-26 (WPM)

Fnclosed are approved applications to recomplete the aubject walls as
water injection wells. Please note that injection should not be
commenced until the Waskada Unit No. 6 Unit Agreement has been approved
by The 041i and Eatural Gas Consevvation Board.

Yours sincerely,

L.R. Dubreuil

Chief Patroleum Enginser
Petroleum BAranch

LRD:dah

ancl

ce: VWaskada Office
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MANITOBA

THE OIL AND NATURAL GAS CONSERVATION BOARD
309 LEGISLATIVE BUILDING
WINNIPEG., MANITOBA
R3IC 0VE

May 17, 1985

Chevron Canada Resources Limited
Box 100

Virden, Manitoba

ROM 2C0

Attention: Mr. C. G. Folden,
Area Supervisor

Dear Sirs:

Re: Board Order No. PM 44
Waskada Lower Amaranth A Pool

Enclosed is Board Order No. PM 44 authorizing pressure
maintenance by waterflooding in a portion of the Waskada Lower
Amaranth A Pool. Please note specific provisions of this Order
relating to pressure surveys (PM rule 3), to a program to monitor
communication between the Lower Amaranth and the Mississippian
(PM rule 4) and reporting requirements (PM rules 7 and 8).

Also note that water injection should not be commenced
until an appropriate Unit Agreement has been agreed to and approved.

Yours sincerely,

THE OIL AND NATURAL GAS
CONSERVATION BOARD

O GINAL SIGNED =h4
4 5
A M A uj'.n!_"j[i F‘!J"“Il [} [} :ﬁ\g ,";

Wm. McDonald

Deputy Chairman
LRD/HCM/1k puty

c.c. Petroleum Branch



Manitoba Regulation /85
Being
THE QIT. AND NATURAL GAS CDNSERVATIdN BOARD
ORDER NC. PM 44

An Order Pertaining to Pressure Maintenance by Water Flooding
WASKADA LOWER AMARANTH A POOL

Made and Passed Pursuant to "The Mines Act", Cap. M160, of the
Continuing Consolidation of the Statutes of Manitoba, and
Amendments Thereto, by The 0il and Natural Gas
Conservation Board of Manitoba

(Filed: )

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

"62(3) Without restricting the generaltiy of subsection
(8) the board, with the approval of the minister, may
make orders

(d) requiring the repressuring, recycling, or
. pressure maintenance, of any pool or portion
thereof where it is economical to do so, and

for that purpose where necessary requiring

the introduction or injection into any pool

or portion thereof of gas, air, water or other

substance;"

AND WHEREAS, the Board received an application dated November 29, 1984
from Chevron Canada Resources Limited for approval of a project to
inject water into the Waskada Lower Amaranth A Pool ("the Pool)

in Manitoba.

AND WHEREAS, the Board has received letters from Chevron Canada
Resources Limited dated January 3, 1985 and March 29, 1985 incorporating
modifications to the project and providing additional information
requested by the Board.

AND WHEREAS, Chevron Canada Resources Limited is the interim Unit
Operator ("the Operator") of the proposed Waskada Unit No. 6;

'

NOW THEREFORE, the Board Orders that:

1. The Operator shall conduct pressure maintenance operations by the
injection of water into the Pool underlying the area of the proposed
Waskada Unit No. 6 {"the Unit Area").

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



1.

(1)

(2)

3

(4)

(2)

(3)

PRESSURE MAINTENANCE RULES

Water shall be injected into the Lower Amaranth Formacion
through the wells: -

New Scope Waskada WIW 13-6-1-25 (WPM)

New Scope et al Waskada WIW 5-7LAm—-1-25 (WPM)
New Scope et al Waskada WIW 13-7LAm~1-25 (WPM)
Chevron Newscope Waskada WIW 15-7~1-25 (WPHM)
Chevron Waskada WIW 5-i8-1-23 (WrM)

Chevron Waskada WIW 7-1-1-26 (WPM)

Chevron Waskada WIW 15-1-1-26 (WEM)

Chevron Waskada Prov. WIW 5-12-1-26 (WPM)
Chevron Waskada WIW 7-12-1-26 (WPM)

New Scope Waskada WIW 15-12-1-26 (WPM)

and such other wells in the Unit Area as the Board may approve.

After the commencement of injection, the Operator shall,
subject to any remedial work required to be performed on the
wells referred to in subclause (1) of this clause, endeavour
to maintain continuocus injection.

Notwithstanding the provisions of subclause (2), the Board
may, upon application by the Operator, approve the

suspension of water injection into any well or wells,

provided that the Board is satisfied that pressure maintenance
operations in the Unit Area will not be adversely affected.

The completion of the wells refarred to in subclause (1)} will
be as prescribed by the Director of the Petroleum Branch.

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

Before injection of water is commenced, the Operator shall
submit to the Board results of a survey conducted to determine
the static reservoir pressure in a minimum of five wells in

the Unit Area.

The Operator shall, not less than six months nor more than
12 months after the commencement of injection, and at yearly
intervals thereafter, conduct a survey to determine the
static reservoir preSSure'in a minimum of one well in each
injection pattern within the Unit Area.

The Operater shall submit the details of the surveys described
in subclauses (1) and (2) of this clause. to the Petroleum
Branch, including a list of the wells to be surveved, the
measurement technique to be used, and the intended shut-in
periods for each well, and approval shall be obtained from the
Director of the Petroleum Branch before the program is carried
out. Within 30 days of the completion date of the surveys,

a report shall be submitted to the Petroleum Branch including:



(4)

(1

(2)

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

(b) an isobaric map of the Pool within the Unit Area based
on the data obtained; and

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

The Board may, at any time, require the Operator to
carry out such additional reservoir pressure survevs as it
deems necessary.

The Operator shall, within 30 days of the commencement of
injection, submit to the Board the plan of a comprehensive
program designed to monitor the extent of communication
between the Lower Amaranth and Mission Canyon Formations in
the Unit Area and the effect of such communication upon
production performance and ultimate recovery in each Formation.

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

The maximum wellhead pressure at which water is injected
into the wells referred to in subclause (1) of clause 1
hereof shall not exceed 10 000 kPa or such other maximum
pressure as the Board may prescribe. The Board may, from
time to time, prescribe a maximum or minimum rate at which
water shall be injected into any well in the Unit Area.

The Unit Operator shall, not later than the last day of each
month file with the Petroleum Branch, a report of the quantity,
source and pressure of water injected during the preceding
month into each well referred to in clause ! hereof.

The Unit Operator shall, not later than the last day of each
month, file with the Petroleum Branch a summary report of

production and injection operatioms during the preceding

month. This report shall include:

(a) the monthly oil, gas and water production for the Unit
Area and for each well;

i

(b) the percentage of voidage replaced by injection for
each injection pattern; and

(¢) a summary of any remedial operations carried out on
any well in the Unit area.

S



3. The Operator, shall, within 60 days of the end of each
calendar year, file with the Petrcleum Branch a report of the
pressure maintenance program, setting out graphically such
interprerive information necessary to evaluate the efficacy
of the waterrlood.

0il and Natural Gas Order No. PM 44,
made and passed this /3 dav of
/47f? A.D., 1985, at the Citw
of nnipeg, in the Province of
Manltoba, by The 0il and Natural
Gas Conservation Board.

/

e

( (>$-»>~_.\--—-—-—w——(

Wm. McDonald ~ (\‘ “) J. F. Redgwdll— \

Deputy Chairman ~ 7 \ Member )

The 0il and Natural Gas The 0il and Natural Gas
Conservation Board Conservation Board

Approved:

-

fl,

[ Lo

Wilson D. Parasiuk
Minister of Energy and Mines
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The 0il and Natural Gas Conservation Board
309 Legislative Building

Winnipeg, Manitoba

R3C OV8

Attention: Mr. R. B. Chenier

Gentlemen:

Attached is a table containing the Lessors, Owners and Lessees of lands
surrounding the proposed Waskada Unit No. 6. This table is part of Figure 2

in the Waterflood Application.

Any questions regarding this matter should be directed to Doug Schierman at
(403) 234-5167.

Sincerely

A b

R. A, FILGATE, P.Eng.
Supervising Engineer
Reservoir

NS/ds
Attach.



Memorandum

1985-04-23

Proposed Waskada Unit No. 6
Legal File No. 59,293

MESSRS. D. G. GUEST:
D. N. SCHIERMAN:

Attached hereto please find a schedule of all Lessors, Owners and Lessees of
lands surrounding proposed Waskada Unit No. 6 as per your request. This
schedule was compiled from our land records and titles from the Boissevain
Land Titles Office. As stated before, the Land Titles Office will not
guarantee the accuracy of an abstract of title. Therefore, because we have
had to extrapolate our information from abstracts in certain instances, we
cannot guarantee our advice is absolutely accurate. In addition, we have
shown the Lessees of the lands as being the Caveators of the interests as
shown on the titles and abstracts .to the lands. There may be assignments of
leases, or surrenders of leases of which we are not aware. Therefore, our
advice as to the Lessees is-subject to any information not registered
against the title to the subject lands. As well, where we have stated the
Lessee 1s "unknown”, it may be that there are no leases issued In respect of
the lands, or it may be unclear as to which party is the proper Lessee. A
star beside the name of the Lessor indicates Chevron has leased the lands.

Lastly, this schedule contains several amendments to our memo of 1985-04-17.
The ‘information in this schedule is therefore more accurate, and should be

that which is used from this point on.

Please advise us should you require any further assistance from us.

Yours very truly,

NJS/sme
attachment



tatere:

Legal Description

Min/Surf

Owner/Lessor

Lessee

ALl
U-1/2
U-1/2
All
U-1/4
U-1/2
U-1/8
U-1/8
All
U~1/2
u-1/2
All
All

All
All
All
U-3/4
U-1/4
All
U-1/2
u-1/2
All ?
u-1/2
U-1/2

All
U-i/2
u-1/2

All

u-1/2
U-1/4
v-1/4

All
U-1/10
U=-4/10
U-1/2
All
All

All
All
All

Twp. 1, Rge. 25 WPM

SW-1/4, Sec. 6

Lsd's 7 & 2, Sec. 6

Led's, 11 & 14, Sec. 6

Lsd's 10 & 15, Sec. 6

SE-1/4, Sec. 7

SW-1/4, Sec. 7
NW-1/4, Sec. 7
NE-1/4 Sec. 7

Lsd's 10 & 15, Sec. 8

Lsd's 4 & 5, Sec. 17

E-1/2, Sec. 18

"
" "
[ "

NW-1/4, Sec. 18

"

Twp. 1, Rge. 26 WPM

Lsd's 1 & 2, Sec. 1

"

SW-1/4, Sec. 1

surface
minerals
minerals
surface
minerals
minerals
minerals
minerals
surface
minerals
minerals
surface
minerals

surface
minerals
surface
nminerals
minerals
surface
minerals
minerals
surface
minerals
minerals

surface
minerals
minerals

surface

mlinerals
minerals
minerals

surface
minerals
minerals
minerals
surface
minerals

surface
minerals
surface

Francis Hedley Lawrence
Prudential Trust Co Ltd.
Elm American Minerals Inc
Francis Hedley Lawrence
Curtis Wilbur Crane
Prudential Trust Co. Ltd.
Carroll Reid Pope%*

Ben Wilson Harnon*
Francis Hedley Lawrence
Dome Petroleum Ltd.

Daisy May Lawrence
Herbert Joseph Lawrence*
Manitoba Crown

Robert Donald McGregor
59643 Manitoba Ltd.*
Leslie James McGregor
59643 Manitoba Ltd.*
Roy Ovey Young*

Robert Donald MacGregor
Glen Temple Rushton¥*
PanCanadian Petroleum
PanCanadian Petroleum
Rushton Resources Ltd *
PanCanadian Petroleum

George Howard McMillan
59837 Manitoba Ltd.
Millbridge 0il Ltd.

John Lloyd Millions and
Kathlyn Dorothy Millious

Central Leduc 01ils Ltd.

James Forbes Trewin

John Lloyd Mllions and
Kathlyn Dorothy bﬁllionq

Theodore Norman McGregor
Howard Glover Lee
Millbridge 01l Ltd.
Jacob Symons Brown
Melvin James Lee
Manitoba Crown

Franklin Ewald Smart*
Smart 0ils Ltd.*
Franklin Ewald Smart*

Newscope Resources
Dome Petroleum
Omega Hydrocarbons
Newscope Resources
Unknown

Dome Petroleum

Newscope Resources
N/A

Unknown

Newscope Resources

Newscope Resources

Newscope Resources

N/A
N/A

N/A

Unknown
Omega Hydrocarhbons
Omega Hydrocarbons

Unknown
Unknown
Omega Hydrocarbons

Unknown

Omega Hydrocarbons
Omega Hydreocarbons
Omega Hydrocarbons
Omega Hydrocarbons
Unknown
Unknown



[nterest Legal Description Min/Surf Owner/Lessor Lessee
All SW-1/4, Sec. 1 minerals Smart 0ils Ltd. Omega Hydrocarbons
All NW-1/4, Sec. 1 surface Franklin Ewald Smart Omega Hydrocarbons
U-1/2 " " minerals Smart Oils Ltd. Omega Hydrocarbons
U-1/4 minerals William Creighton Pearson Shell Canada
U-1/4 " " minerals Agnes Muriel MacKay and
Arthur MacDonald Pearson Voyageur Petroleums
All Lsd's 9 & 16, Sec. 2 surface Franklin Ewald Smart Unknown
U-1/8 " " minerals Andrew Murray Gardiner Troy 0Oils
U~1/16 " " minerals Joyce Adelaide Barber Unknown
‘U-1/18 " " minerals Donna Muriel Boyle Unknown
U=-1/2 " N minerals Alfred Heinzeg Troy 0ils/Page
Petroleums
U-1/4 " " minerals Orland Malray Gardiner Troy Oils
u-1/8 " " minerals Harry Andrew Gardiner Troy 0ils
All E-1/2, Sec. 11 surface William Lloyd McKinney Omega Hydrocarbons
All " N minerals Manitoba Crown Unknown
All Lsd's 4, Sec. 12 surface Melvin James Lee*
" ™ minerals Manitoba Crown¥*
All NW-1/4, Sec. 12 surface Melvin James Lee Cmega Hydrocarbons
All " " minerals The Canada Trust Company Omega Hydrocarbons
All SE-1/4, Sec. 13 surface Theodore Norman McGregor Omega Hydrocarbons
U-1/2 v " minerals Canadian Gridoill Limited Omega Hydrocarbons
U-1/4 " " minerals Cda Perm. Trust Omega Hydrocarbons
U-1/4 “ minerals Edmund Albert McGregor
and Matry Elizabeth Omega Hydrocarbons
McGregor
All SW=1/4, Sec. 13 surface Theodore Norman McGregor Omega Hydrocarbons
U-1/2 " " minerals Canadian Gridoil Limited Omega Hydrocarbons
u-1/2 " " minerals Edmund Albert McGregor Omega Hydrocarbons
and Mary Elizabeth
MeGregor
All NW-1/4, See. 13 surface Jack George leGregor Omega Hydrocarbons
u-1/2 - ” minerals Canadian Gridoil Limited Omega Hydrocarbons
U-1/2 b minerals Edmund Albert MeGregor Omega Hydrocarbons
and Mary Elizabeth
McGregor
All NE-1/4, Sec. 13 surface Jack George McGregor Omega Hydrocarbons
U=-1/2 " " minerals Canadian Gridoil Limited Omega Hydrocarbons
u-1/4 " " minerals Cda. Perm Trust Omega Hydrocarbons
U-1/4 " " minerals Edmund Albert McGregor

and Mary Elizabeth
MeGregor

Omega Hydrocarbons



Chevron

g 500 - Fifth Avenue S.W., Calgary, Alberta T2P OL7

M Taylor
Zoordinator

Jnits & Joint Ventures
“roducing Department

Chevron Canada Resources Limited

1985-06-19

W Yy
Waskada Unit WNo. A \%;jﬁﬁifﬁ:;y’
Unitization and WaterflooaﬂPrvﬁﬁbal

TO: ALL ROYALTY OWNERS
PROPOSED WASKADA UNIT NO. 6
(Addressee List Attached)

Gentlemen:

Attached for your informatlon is a discussion of the unitization and water~
flood proposal for Waskada Unit No. 6. Chevron, as proposed operator of
this unit, has received approval from the Manitoba 0il and Natural Gas Con-
servation Board to implement a waterflood in the subject area. This water-
flood cannot be implemented until a Unit is formed. We feel that the
attached summary of the project will explain to you the basics and merits of
a unit and waterflood and would then enable an expedious execution of a
forthcoming Unit Agreement. (The Unit Agreement must be signed by all
Working Interest and Royalty Owners.) If you have any questions on this
matter please call Mr. Cal Folden at Chevron's Virden office at (204)
748~1334, Mr. Bob Wier at Newscope's Calgary office at (403) 266-1101 or

Mr. Todd Ballantyne at Great American's Rancho Mirage office at

(619) 340-3102. 1If felt necessary by the Royalty Owners, we ara prepared to
hold a meeting to further discuss this matter.

Yours very truly,

VA

XGM/db
Attach.,.

c¢: Newscope Resources Limited
Attention: Mr. R. D. Weir

Great American Energy, Inc.
Attention: Mr. T. Ballantyne



ADDRESSEE LIST

Manitoba Energy & Mines
Eaton Place

555, 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

Hernefield Enterprises Ltd.
Box 29

Waskada, Manitoba

ROM 2EO

Rushton Resources Ltd.
Box 1213

Virden, Manitoba

ROM 2C0

59643 Manitoba Ltd.
Box 1717

The Pas, Manitoba
R9A LL5

Daisey MacLawrence
P.0. Box 69
Waskada, Manitoba
ROM 2EO

PanCanadian Petroleum Limited
P.0. Box 2850

Calgary, Alberta

T2P 285

Mr. Robert Stead
Route #1, Box 66
Westhope, ND 58793
U.S.A.

Mr. Roy Ovey Young
Kakabeka Falls, Ontario
POT 1WO

Dome Petroleum Limited
P.0. Box 200

333 - 7th Avenue S.W.
Calgary, Alberta

T2P 278

M. Ballantyne
1000 W. Central
Minot, ND 58701
U.S5.A.

C. Smith

P.0. Box 1070
Pitca, AK 99835
U.S.A.

U & N Witteman
Wohall, ND 58761
U.5.A.

M. R. Davis

815 Avenue C. West
Bismark, ND 58501
U.S.4A.

Franklin E. Smart
Box 93
Uaskada, Manitoba
FOM 2EO

B. Westlie Estate
P.0O. Box 548
Winot, ND 38702
R.S.A.

H & M Boyle
Pohall, ND 58761
M.5.A.

William J. Hill Estate

General Delivery

Westhope, ND 58793

U.5.4.



PROPOSED WASKADA UNIT NQO. 6
UNITIZATION AND WATERFLOOD PROPOSAL

INTRODUCTION

The Waskada Lower Amaranth "A" (Spearfish) Pool was discovered in 1981.
Since then, many wells have been drilled and waterflood and gas flood
schemes are currently operating in portions of the pool. The proposed
Waskada Unit No. 6 area is in the south end of the Pool and contains wells
currently operated by Chevron Canada Resources Limited and Newscope
Resources Limited.

The area proposed for unitization and waterflooding (see Figure 1) has 31
wells completed in the Lower Amaranth formation at an average depth of

920 m. It is expected that unit expansions will take place shortly after
initial unitization to include additional wells that have or may be com—
pleted. The peak production for this area was reached in 1984-09 at

91 w3/d. Since that time production has steadily declined. At the end of
1984-12, 45 250 m> of oil had been produced and the daily rate was

79 m3/d. The daily production rate will continue to decline if this area
remains under the present method of operation.

WATERFLOODING

It is anticipated that the area's ultimate 0il recovery and producing rate
can both be improved by waterflooding. The Waskada Unit No. 1 waterflood
in the same formation has been in operation for approximately two years,
with preliminary results indicating that oll recovery will be increased.

Waterflooding is a process whereby water is forced into the rock containing
the o0il in order to flush the oil from the rock into the well bore (see
Figure 2). Water injection is accomplished by converting selected wells and
injecting the water through these wells Into the reservoir rock. Studies
have been conducted during the past year which indicate that this technique
can be employved successfully in the Waskada field. The studies indlcate
that waterflooding could increase the ultimate recovery for the Unit area to
approximately 177 000 m3 of oil. This is almost double the presently
anticipated 89 000 o3 which is expected under natural depletion. Figure 3
is a graph showing the production which {s anticipated from the proposed
Waskada Unit No. 6 area under the present method of operation compared with
that which is expected from waterflooding. This increase in production
represents extra income for the Royalty Owmers and the operators. Royalty
owners do not contribute any money for the installation of the waterflood.

The technique of waterflooding has been successfully employed in many fields
in Western Canada. A few examples of waterfloods in Manitoba that have
proven their value are North Virden Scallion Unit No. 1, Virden-Roselea Unit
Nos. 1, 2 and 3 and Daly Unit No. 3.



PROPOSED WASKADA UNIT NO. 6
UNITIZATION AND WATERFLOOD PROPOSAL
(Continued)

UNITIZATION

In order to implement the most efficient waterflood for the proposed Waskada
Unit No. 6 area, it is necessary that this part of the Waskada field be
unitized. Unitization is a method whereby all interests in an o0il field are
merged and the reservoir is developed and operated as a single property.
Working Interest and Royalty Owners no longer receive a portiom of the pro-
duction from a specific well or group of wells but share in the Unit's total
production. They share in the Unit production on the basis of a participa-
tion formula agreed upon by the Working Interest Owners. It must be pointed
out that each Working Interest and Royalty Owners will share to the extent
of their participating interest until complete abandonment of the Unit,
whether their well or wells are producing, injecting, suspended, or aban-
doned.

Commonly used factors to determine participation are oil production, water
cut and various oil-in—-place factors. In this pool, production history not
only gives the present and past value of each well but also indicates the
future worth of each well. Each well's decline rate, current rate, oil cut,
and porosity-footage (used to calculate oil-in-place) represent the present
and future worth of that well. These factors have been combined in the
following formula which the Working Interest Owners feel represents the
total value for each well and the fairest means of particilpating within this
Unit:

Tract Participation Factor = 0.3 x current oil rate factor + 0.l x current
0il cut factor + 0.3 x initial oil rate factor + 0.1 x initial oil cut + 0.2
x porosity-metre factor.

The porosity—-metre term has been given a low weighting due to the difficulty
in assigning oil-in-place or oil reserves to each well. However, it is felt
this term was necessary to help represent the future value of each well.

Chevron Canada Resources Limited has been selected as Interim and Final
Operator for the Unit. Chevron is the largest Working Interest Owmer of the
Unit area and has many years of experience operating waterfloods in Western
Canada.

A Unit Agreement will be developed which will set down the terms and condi-
tions of the Unit, the tract participation factors and the Working Interest
and Royalty Owners.
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DATE: April 23, 1985
TO: J. F. Redgwell COMMENTS:
Be: Board Order No. PM 44
Attached is the subject Order
FROM: H. Clare Moster for your approval and signature.
Dept.:
Branch: Please forward to Wm. McDonald
Address: when signed.
Tetephone:

"% Take action
_J Peryour request
1 ) Call me: on this matter

() Investigate and report
s For your revisicn
- or approvatl

Return with comments
or recommendations

000000

Circulate
See me re attached
For your information

Supply data for my reply
Reply direct
with copy to me

Draft reply
for signature of:

Thanks!

MG 1298 DS 182 (Transmittal/Route Shp)




Subject

MANITEBA

Inter-Departmental Memo  ose  april 22, 1985

The 0il and Natural Gas ; From

, H. Clare Moster
Conservation Board

Director, Petroleum Branch
Wm., McDonald, Deputy Chairman
J. F. Redgwell, Member

Telephone
Waskada Lower Amaranth A Pool

PS-f-25

First | Fold

Pregssure Maintenance by Waterflooding
Chevron - Newscope

Chevron Canada Resources Limited, on behalf of itself and
Newscope Resources Limited, has made application, dated November 29, 1984,
for approval to conduct waterflood operations in a portionm of the subject
Pool. MNotice of the initial application was published in the Manitoba
Gazette (December 22, 1984) and the Melita New Era (December 20, 1984).
Copies of the notice were also sent to all working interest owners
within and adjacent to the project area and to all royalty interest owners
in the project area. No interventions or objections have been received.

In its letter of January 17, 1985, the Board requested that
Chevron submit a list of mineral rights owners and lessees and surface
owners prior to final processing of the application.

Chevren has submitted a letter dated March 29, 1985 including
the required lists and summarizing a number of changes in the application.
The proposed changes result in exclusion of several undrilled or non-
productive tracts, inclusion of two additional tracts in Section
6-1-25 (WPM) and conversion of two additional wells to water injection.
Figure No. 1 shows the current project area outlining these changes.

Recommendations:

It is recommended that the application be approved and that
Board Order No. PM 44, authorizing pressure maintenance operations,
be issued. A copy of the proposed Board Order is attached.

Discussion:

A review of the list of rovalty owners provided by Chevron
indicates that all parties except’ those in Section 6-1-25 have received
notice of the application. 1In that the proposed operation in Section
6-1-25 (WPM) involves conversion of a currently non-productive well to
water injection, a valid objection is not anticipated. Further,
royalty owners in this Section will have to become parties to the Unit
agreement prior to injectiom.



Inclusion of Chevron Newscope 15-7-1-25 as an injector could
potentially affect wells operated by Umega Hydrocarbons Ltd. in Section
18-1-25 (WPM). Omega has been contacted (phone call Bob Dubreuil to
George Patey - April 17, 1985) and have indicated no concerns regarding
inclusion of this well as an injector.

The proposed Board Order is quite similar to Orders authorizing
injection in other parts of the Pool. Included are normal provisions
regarding pressure surveys, maximum injection pressures and monitoring the
effect of communication with the Mississippian on ultimate oil recovery
from the area.

H. Clare Moster

LRD/1k
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Manitoba Regulation /85
Being
THE OIL AND NATURAL GAS CONSERVATION BOARD
ORDER NO. PM 44

An Order Pertaining to Pressure Maintenance by Water Flooding
WASKADA LOWER AMARANTH A POOL

Made and Passed Pursuant to '"The Mines Act", Cap. M160, of the
Continuing Consolidation of the Statutes of Manitoba, and
Amendments Thereto, by The 0il and Natural Gas
Conservation Board of Manitoba

(Filed: )

WHEREAS, subsection (9)(d) of Section 62 of "The Mines Act', being
Chapter Mi60 of the Continuing Consolidation of the statutes of
Manitoba, provides as follows:

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

(d) requiring the repressuring, recycling, or
pressure maintenance, of any pool or portion
thereof where it is economical to do so, and
for that purpose where necessary requiring

the introduction or injection into any pool

or portion thereof of gas, air, water or other
substance;"

AND WHEREAS, the Board received an application dated November 29, 1984
from Chevron Canada Resources Limited for approval of a project to
inject water into the Waskada Lower Amaranth A Pool ("the Pool")

in Manitoba. '

AND WHEREAS, the Board has received letters from Chevron Canada
Resources Limited dated January 3, 1985 and March 29, 1985 incorporating
modifications to the project and providing additional information
requested by the Board.

AND WHEREAS, Chevron Canada Resources Limited is the interim Unit
Operator ('the Operator™) of the proposed Waskada Unit No. 6;

NOW THEREFORE, the Board Orders that:
1. The Operator shall conduct pressure maintenance operations by the
injection of water into the Pool underlying the area of the proposed

Waskada Unit No. 6 ("the Unit Area').

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



1.

(L

(2)

(3)

(4)

(L)

(2)

(3

PRESSURE MAINTENANCE RULES

Water shall be injected into the Lower Amaranth Formation
through the wells:

New Scope Waskada WIW 13-6-1-25 (WPM)

New Scope et al Waskada WIW 5-7LAm-1-25 (WPM)
New Scope et al Waskada WIW 13-7LAm~1-25 (WPM)
Chevron Newscope Waskada WIW 15-7-1-25 (WPM)
Chevron Waskada WIW 5~18-1-23 (WPM)

Chevron Waskada WIW 7-1-1-26 (WPM)

Chevron Waskada WIW 15-1-1-26 (WPM)

Chevron Waskada Prov. WIW 5-12-1-26 (WPM)
Chevron Waskada WIW 7-12-1-26 (WPM)

New Scope Waskada WIW 15-12-1-26 (WPM)

and such other wells in the Unit Area as the Board may approve.

After the commencement of injection, the Operator shall,
subject to any remedial work required to be performed on the
wells referred to in subclause (1) of this clause, endeavour
to maintain continuous injection.

Notwithstanding the provisions of subclause (2), the Board
may, upon application by the Operator, approve the

suspension of water injection into any well or wells,

provided that the Board is satisfied that pressure maintenance
operations in the Unit Area will not be adversely affected.

The completion of the wells referred to in subclause (1) will
be as prescribed by the Director of the Petroleum Branch.

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

Before injection of water is commenced, the Operator shall
submit to the Board results-of a survey conducted to determine
the static reservoir pressure in a minimum of five wells in
the Unit Area.

The Operator shall, not less than six months nor more than
12 months after the commencement of injection, and at yearly
intervals thereafter, conduct a survey to determine the
static reservoir pressure in a minimum of one well in each
injection pattern within' the Unit Area.

The Operator shall submit the details of the surveys described
in subclauses (1) and (2) of this clause to the Petroleum
Branch, including a list of the wells to be surveyed, the
measurement technique to be used, and the intended shut-in
periods for each well, and approval shall be obtained from the
Director of the Petroleum Branch before the program is carried
out. Within 30 days of the completion date of the surveys,

a report shall be submitted to the Petroleum Branch including:



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

(b) an isobaric map of the Pool within the Unit Area based
on the data obtained; and

(¢) a discussion of the survey results and pressure
distribution within the Pool.

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

4. The Operator shall, within 30 days of the commencement of
injection, submit to the Board the plan of a comprehensive
program designed to monitor the extent of communication
between the Lower Amaranth and Mission Canyon Formations in
the Unit Area and the effect of such communication upon
production performance and ultimate recovery in each Formation.

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

6. The maximum wellhead pressure at which water is injected
into the wells referred to in subclause (1) of clause 1
hereof shall not exceed 10 000 kPa or such other maximum
pressure as the Board may prescribe. The Board may, from
time to time, prescribe a maximum or minimum rate at which
water shall be injected into any well in the Unit Area.

7. (1) The Unit Operator shall, not later than the last day of each
month file with the Petroleum Branch, a report of the quantity,
source and pressure of water injected during the preceding
month into each well referred to in clause 1 hereof.

(2) The Unit Operator shall, not later than the last day of each
month, file with the Petroleum Branch a summary report of
production and injection operations during the preceding
month. This repert shall include:

(a) the monthly oil, gas and water production for the Unit
Area and for each well;

(b) the percentage of voidage replaced by injection for
each injection pattern; and

(¢) a summary of any remedial operations carried out on
any well in the Unit area.

.



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

0il and Natural Gas Order No. PM 44,
made and passed this day of
A.D., 1985, at the City
of Winnipeg, in the Province of
Manitoba, by The 0il and Natural
Gas Conservation Board.

Wm. McDonald J. F. Redgwell

Deputy Chairman Member

The 0il and Natural Gas The 0il and Natural Gas
Conservation Board Conservation Board

Approved:

Witson L. Parasiuk
Minister of Energy and Mines



Chevron Canada Resources Limited
500 - Fifth Avenue S.W., Calgary, Alberta T2P OL7

\d]

K.E Godard
Chief Engineer 1985-03-29

Summary of Changes to the
Waskada Lower Amaranth "A" Pool
Waterflood Application dated 1984-11-29

The 0il and Natural Gas Conservation Board
309 Legislative Building

Winnipeg, Manitoba

R3C 0V8

Attention: Mr. R. B. Chenier
Gentlemen:

With the recent development drilling, the Waterflood Project area has
changed from the area included in the Waskada lower Amaranth "A" Pool

Waterflood Application dated 1984-11-29. A summary of the changes is:

l. The following tracts have been added to the proposed Unit:

LSD 12 and 13-06-01-25 WPM
LSD 06 and 15-07-01~-25 WPM

See the attached map which is an updated version of Figure 1 of the
Waterflood Application. This map shows the initial boundary of the

proposed Unit.

2, Two additional wells will be converted to water injection service.

They are:

13-06-01-25 WPM
15-07-01-25 WPM

See the attached table that is an updated version of Table 1 in the
Waterflood Application. This table shows the injector geologic
properties and the expected injection rates. The completion and
stinulation summary fFor the two additional injectors is contained ia the

updated version of Appendix B in the Waterflood Application.



- 2 -

3. An update of the surface facilities map (Figure 7 in the Waterflood

Application) is also attached.

Also attached are three tables with the preliminary lists of the working
interest, mineral rights, and surface owmers of the proposed Unit. These
tables take the place of Figure 2 in the Waterflood Application, which was
deficient. A final version of these tables will be forwarded when the Title
Search Committee for the proposed Waskada Unit No. 6 has completed its

work .

Any questions regarding this matter should be directed to D. Schierman at
(403) 234-5167.

oy bl

R. A. FILGATE, P.Eng.
Supervising Engineer

Reservoir

DS/lgs
Attach.
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TARLE 1

Waskada Lower Amaranth "A" Pool
Proposed Waterflood Project
Injector Geologic Properties and Expected
Injection Rates

Predicted
Injection
Injector h Ph EB} Rate?
m m mdm m3/d
13- 6- 1-25 4.0 .64 150
5= 7- 1-25 1.2 .20 80
13- 7- 1-25 1.0 .17 2.0 100
15- 7- 1-25 5.2 .83 11.4 70
5-18- 1-25 3.4 54 5.4 40
7- 1- 1-26 bob .70 8.8 60
15- 1- 1;26 7.2 1.10 18.7 100
5-12- 1-26 1.3 .26 80
7-12- 1-26 3.9 62 30
15-12- 1-26 2.0 .30 60

1. Wells without kh data were not cored.

2. Estimated from Unit 1 injection well production and injection
data.
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APPENDIZX B

Waskada Injection Well Candidates
Well Completion and Stimulacion Summary

Newscope 5. Waskada 13- 6— 1-25 WPM

114 mm casing, landed at 985.0 m KB.

Plug back total depth: 980.0 m KB

Peforations: Lower Amaranth From 913.0 - 916.0, 919.0 - 923.0 and
924.,0 - 926.5 m KB

Stimulation: Fracced with 27 tonne sand.

Newscope et al Waskada 5-7LAM~1-25-WPM

114 mm casing, landed at 930.5 m KB. Cemented to surface,
Plug back total depth: 926.0 m KB,

Perforations: Lower Amaranth from 916.0 to 924.0 m KB.
Stimulation: Fracced with 27 tonne sand.

Newscope et al Waskada 13-7LAM-1-25-WPM

140 mm casing, landed at 935.5 m KB. Cemented to surface.
Plug back total depth: 931.4 m KB,

Perforations: Lower Amaranth 913.5 - 926.0 m KB.
Stimulation: Fracced with 30.0 tonne sand.

Chevron Newscope Waskada 15-7-1-25 WPM

140 mm casing, landed at 954.8 m KB.

Plug back total depth: 940.7 m KB (by electric wireline).
Perforations: Lower Amaranth from 912.0 to 924.0 m KB.
Stimulation: Fracced with 27 tonne sand.

Chevron Waskada 5=-18-1-25-WPM

140 mm casing, landed at 963.5 m KB. Cemented to surface.
Plug back total depth: 949.0 m KB,

Perforations: Lower Amaranth from 913.0 - 922.5 m KB,
Stimulation: Fracced with 16 tonne sand (Sanded Off)

Chevron Waskada 7—1-1-26-WPM

140 mm casing, landed at 968.5 m KB. Cemented to surface.
Plug back total depth: 955.0 m KB,

Perforations: Lower Amaranth from 914.0 to 925.0 m KB.
Stimulation: Fracced with 27.0 tonne sand.



Chevron Waskada 15-1-1-26-WPM

140 mm casing, landed at 959.5 m KB. Cemented to surface.

Plug back total depth: 946.5 m KB initially.

Perforations: Mission Canyon from 936.0 to 938.0 m KB
(Temporarily Abandoned)

New Plug Back Total Depth: 931,0 m KB (Cement Retainer)

New Perforations: Lower Amaranth from 915,00 to 929.0 m KB.

Stimulation: Fracced with 7.7 tonne sand (Sanded Off).

Chevron Waskada 5-12-1-26-WPM

140 mm casing, landed at 979.5 m KB.

Plug back total depth: 963.6 m KB.

Perforations: Lower Amaranth from 927.0 to 936.0 m KB.

Stimulatien: Fracced with 27,0 tonne sand.

Remedial: Cement squeezed top of MC-3 to shut off excessive
production - only partially successful.

Chevron Waskada 7-12-1-26-WPM

140 mm casing, landed at 955.0 m KB. Cemented to surface.
Plug back total depth: 939.3 m KB.

Perforations: Lower Amaranth 910.5 - 923.0 m KB.
Stimulation: Fracced with 11.0 tonne sand {(Sanded Off).

Newscope 5. Waskada 15-12-1-26-WPM

114 mm casing, landed at 958.5 m KB.

Plug back total depth: 953.2 m KB.

Perforations: Lower Amaranth from 909.0 - 921.0 m KB.
Stimulation: Fraecced with 27.0 tonne sand

water
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PROPOSED WASKADA UNIT NO. 6
MINERAL RIGHTS OWNERS

Lands
NW-1/4 6= 1-25 WPM
SW-1/4 7~ 1-25 WPM
NE-1/4 7- 1-25 WPM
NW-1/4 7- 1-25 WPM
SW-1/4 18- 1-25 WPM
E-1/2 1- 1-26 WPM
SE-1/4 12— 1-26 WPM

SW-1/4 12- 1-26 WPM

NE-1/4 12- 1-26 WPM

Lessor

Daisy May Lawrence
Dome Petroleum Limited

59643 Manitoba Ltd.
Roy Ovey Young

Joyce A. Rushton
PanCanadian Petroleum Limited

Glen T. Rushton
PanCanadian Petroleum Limited

Hernefield Enterprises Ltd.

Frank R. Smart & Robert Smart

Hernefield Enterprises Ltd.

William J. Hill Estate

Robert Stead

Witteman (W & N)

M. Westlie (beneficiary of Weinhandle)
Smith (Estate)

Boyle (P&M)

P. Boyle

Westlie Estate

M. Ballantine

Crown (Manitoba)

Hernefield Enterprises Ltd.



Lands

PROPOSED WASKADA UNIT NO. 6
SURFACE OWNERS

NW-1/4
SW-1/4
NE-1/4
NW-1/4
SW-1/4

E~1/2
SE-1/4
SW-1/4

NE-1/4

12-

12-

1-25

1-25

1-25

1-25

1-25

WPM

WPM

WPM

WPM

WPM

WPM

WPM

WPM

WPM

Surface Owners

Francis H. Lawrence
Leslie J. McGregor
Leslie J. McGregor
Robert D. McGregor
Melvin Lee

Franklin Smart
Melvin Lee

Melvin Lee

Ronald W. Lee (QOwmer)
Melvin Lee {Occupant)
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MANITOBA
THE OIL AND NATURAL GAS CONSERVATION BOARD
309 LEGISLATIVE BUILDING

WINNIPEG, MANITOBA
R3IC OV&

NOTICE UNDER THE MINES ACT

WASKADA OIL FIELD

Chevron Canada Resources Limited, on behalf of itself and
Newscope Resources Limited, has made application under The Mines Act
to conduct a waterflood pressure maintenance project in the Lower
Amaranth Formation in that portiom of the Waskada Field described

as follows:

Ws and NEY% of Section 7-1-25 (WPM)
SW4% of Section 18-1-25 (WPM)

E»s of Section l-1-26 (WPM)

E%s and SWy of Section 12-1-26 (WPM)

It is proposed to convert the following well® to water injection:

New Scope et al Waskada 5-7LAm-1-25 (WPM)
New Scope et al Waskada 13-7LAm-1-25 (WPM)
Chevron Waskada 5-18-1-25 (WPM)

Chevron Waskada 7-1-1-26 (WPM)

Chevron Waskada 15-1-1-26 (WPM)

Chevron Waskada Prov. 5-12-1-26 (WPM)
Chevron Waskada 7-12-1-26 (WPM)

New Scope S. Waskada 15-12-1-26 (WPM)

veea2



If no valid objection or intervention in writing is received
by the Board at 555 - 330 Graham Avenue, Winnipeg, Manitoba, R3C 4E3
within 14 days of the publication of this notice, the Board may approve

the application.

Copies of the application may be obtained from Chevron
Canada Resources Limited, 500 - Fifth Avenue S5.W., Calgary, Alberta
T2P QL7 or viewed at the offices of the Manitoba Petroleum Branch,

555 - 330 Graham Avenue, Winnipeg, Manitoba.

THE OIL AND NATURAL GAS
CONSERVATION BOARD

Ian Haugh
Deputy Chairman

Dated December :;7 , 1984,
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February 6, 1985

Chevron Canada Resources Limited
500 Fifth Avenue S5.W.

Calgary, Alberta

T2P OL7

Attention: Mr, R. A, Filgate, P. Eng.
Superviging Engineer, Reservoir

Pear S5irs:

Ba: Proposed Waskada Unit No. 6 -~ Minutes

Your letter of January 28, 1985 with attached minutes of
your recent meetinyg to commence unitization proceedings for the
subject proposed Unit is acknowledged.

The Hoard wishes to reiterate its desire to have a pressure
mainteasance scheme initiated as soon as possible in this area and
urges the Interim Operating Committes to take whatever BtepE are
necessary to accelerate unitixation and implementation.

Please keep the Board informed of all further developments
in this mstter.
Yours sincerely,

THE OIL AND NATURAL GAS
CONSERVATION BOARD

Wm. McDonald
Deputy Chairman

LRD/1k
b.c. Dick Chenier

Jim Redgwell
Petroleum Branch



DATE: February 1, 1985

( COMMENTS:
FROM:  Office of the Deputy Minister Please have Clare draft Tetter or
Department of Energy and Mines . L. ) .
309 Legislative Building e — notification to be circulated on
Winnipeg, Manitoba R3C 0V8 chanages to Board )
DTN
TO: Bi11 McDonald

Qlore Meoster DEPT. OF ENERGY & MINES |5

Telephone: » FEBO 11985/

() Teke action Circulate
Conservatien & Renewetle Energy Br.
See me re attached D_ick Chenier‘

For your information
O {nvestigate and report Supply data for my reply /a gd-g—
() For your revision Reply direct ' /W m Q/FW
or approval ) with copy to me f .
O Rewrn with comments O Pret B ot & £ f""‘ oo Ghocin]
" . ,
MG-1298 {Transmittal/Route Slip} /(:e - M M.: M

(O Per your request

() cCall me on this matter

ONONONONNG)

(



" Chevron
B Chevron Canada Resources Limited
‘ 500 - Fifth Avenue S.W., Calgary, Alberta T2P GL7

KE Godard
Chief Engineer

1985-01-28

Minutes — Waskada Unit No. b

The 01l and Yatural Gas Conservation Board {:
309 Legislative Building
Winnipeg, Manitoba

R3C OovVa

Attention: Dr. fan Haugh
Gentlemen:

Attached are copies of the Minutes from the proposed Waskada Unit No. h
Operating and Technical Committee Meetings.

Sincerely,

R. A. FILGATE, P.Eng.
Supervising Engineer
Reservolr

DS/ds
Attach.

g‘ penty 7,
& Ministat's ctiice
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Chevron Canada Resources Limited
500 - Fifth Avenue S.W., Calgary, Alberta T2P OL7

1985-01-21

Proposed Waskada Unit No. 6
Waterflood Project
Minutes of Meeting 1985-01-17

T3: ALL WORKING INTEREST OWNERS
PROPOSED WASKXADA UNIT NO. 6

Gentlemen:

Chevron Canada Resources Limited called a meeting to commence unitization
proceedings and discuss a waterflood project in the Chevron and Newscope

operated portion of the Waskada Lower Amaranth "A"™ Pool. The people who

attended are listed in Attachment No. '. Mr. K. G. Matieshian of Chevron

chaired the aeeting.

1. There wera no comments on the minutes of the 1984-12-17 meeting.
2. The following 1is a discussion of the resolutions voted omn:

{a) Resolurion No. 1: "BE IT RESOLVED, that the Waskada Unit No. 6
Interim Operating Committee be established this 17th day of
1985-0! and this committee be chaired by a representative of
Clhievron Canada Resources Limited which will be designated as the
Interim Unit Operator.”

Newscope notad a problem exists in the NE-1/4 12-1-26 in that the
mineral rights owner is presently against Chevron being operator
of that land. Newscope further notad that the selection of
Chevron as Tacaerim Operator would not necessarily reflect on the
selection of the Final Operator.

This resolution was moved by Chevron, seconded by PanCanadian and
approved unanimously.

The following representatives were named to the Interim Operating

Committee:

Chevron: . Matieshin {Chairman)
Newscope: B. Weir
PanCanadian: A. ¥Xhan
Great American: T. Ballantyne
Colenco: P. Cole
New McManus: M. Watson {(also representing Can—Am)

{(b) Resolution No. 2: "BE IT RESOLVED, that the Interim Unit Parcici-

pation for the Proposad Waskada nit No. # be based upon well
count as shown in Attachment No. 3, as revised 1985-01-17."



(d)

(e)

(£)

-2 -

The revision made was to Iinclude the recently drilled and com-
pleted producing well, 15-7-1~25. This Interim Unit Participation
is included with these minutes as Attachment No. 2. This reseclu-
tion was moved by Chevron, seconded by Great American and approved
unanimously.

Resolution Yo. 3: "BE IT RESOLVED, that each party shall have a
voting interest equal to its Interim Ynit Participation and all
matters prior to unitization, except those of participation
interest and equalization of Investment, shall be determined by an
affirmative vote of 85% of the voring interest.”

This resolution was moved by Chevron, seconded by New McManus and
approved unanimously.

Resolution No. 4: "BE TIT RESOLVED, that pre-unitization cost

sharing be based on the Interim Unit Participation for each of the
parties and that these chargzes will be redistributed on the basis
of final Unit participation when the Unit becomes effective. BE
IT FURTHER RESOLVED, that any expenditure prier to 1985-01-17 not
be considered a pre-unit expense.”

This resolution was moved by Chevron, seconded by Great American
ard approved unanimously.

Resolution No. 5: "BE IT RESOLVED, that a Titles Committee be

established this 17th day of 1985-01, chaired by a representative
of Chevron and reporting to the Intetrim Operating Committee, and
be charged with the following:

{1) Recommend an independent outside law firm to perform the
titles work.

{ii) Assist and supervise this cutside law firm.”

This resclution was amended from a previous notion to include
Chevron as chairman. The resolution was moved by Chevroua, second-
ed by Colenco and approved unanimously.

The following representatives were named to the Titles Committee:

Chevron: G. Sveinson (Chairman)
Newscope: D. Eskesen

Chevron agreed with the previous suggestion of Newscope's to use
the firm of Bennett Jones to conduct the titles work. Chevron and
Newscope will further discuss this matter and Chevron will issue
an AFE for the title search work.

Resolurion Ne. A#:; "BE IT RESOLVED, that a Technical Committee be

eetablished rhis 17th day of 1985~01, chaired by a rapresentative
of Chevron and reporting to the Interim Operating Committee, and
be charged with developing produccion related factors and geologi-
cal factors that could be used in the tract factor calculations.”



This rescolution was moved by Chevron, seconded by Newscope and
approved unanimously.

The following representatives were named to the Technical Commit-

tee:
Chevron: D. Schierman (Chairman)
Newscope: B. Weir & D. Krill (Alternate)
Great American: T. Ballantyne
Colenco: P. Cole
New McManus: M. Watson (also representing Can—Am)
PanCanadian: Representative to be named later

3. The agenda ftem concerning production related factors and geological
factors was left for discussion at the Technical Committee level. The
first Technical Committee meeting was later scheduled for
1985-01~-18-09:00 in Room 1161l of the Chevron building.

4. The waterflood cost estimate of 3710 000 presented by Chevron was aoted
to be only a preliminary estimate. Final design and the drilling of

additional wells could change the final cosrt.

5. Other Business

It was noted there was some urgency in putting the waterflood and unit
in place. The timing of a summer 1985 start-up is reasonable with the
Board. Chevron stated that they are meeting with Omega on another
matter and will bring up the possibility of expansion of this project
to the NE. Chevron will informally check with the Board concerning an
incentive extension.

It was agreed by all parties that the minutes of this meeting should be
sent to the Manitoba Board.

The meeting was adjourned on a motion by Chevron that was seconded by Great
American.

Yours very truly,

Y ./
)K", - /}/A_-/’/_

e P A
K. G. MATIESHIN, Chairman
Interim Operating Committee

KGM/db Proposed Waskada Unit Neo. 6
Attach.

bece: D. M. Forbes
K. E. Godard
R. A. Filgate
C. G. Folden
D. B. Taylor
D. G. Guest
TIS



ATTACHMENT NO. 1

ATTENDANCE LIST - 1985-01-17 MEETING
PROPOSED WASKADA JNIT NO. 6

Company

Chevron Canada Resources Limited

Colenco Petroleum Ltd.
Great American Energy, Inc.

New McManus Red Lake Gold Mines
(also representing fan—Am Drilling Ltd.)

Newscope Resources Limited

PanCanadian Petroleum Limited

Name

Kevin Matieshin
Don Guest

Doug Schilerman
Kathleen Arthur
Mark Haughey
Doug MecCallum
Chester Holmlund
Cal Folden

Percy Cole

Todd Ballantyne
Mike Watson
Dave Eskesen
Bob Weir

Don Krill

Ash Xhan
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ADDRESSEE LIST

PROPOSED WASKADA UNIT N0O. 4

PanCanadian Petroleum Limited
PanCanadian Plaza

150 ~ 9th Avenue S.W.
Calgary, Alberta

T2P 3H9

Attention: Mr. J. F. Kelly

Great American Energy, Inc.
Suite 7, 71321 Highway 111
Rancho Mirage, Califoraila
92270

Attention: Mr. T. Ballantyne

Can—Am Drilling Ltd.
Box 26, Group 10

RR1

Dugald, Manitoba
ROE OKO

Attention: Mr. J. Frieson

Newscope Resources Limited

Suite 1600, 700 - 9th Avenue S.W.
Calgary, Alberta

T2P 3V4

Attention: Mr. R. D. Weir

Colenco Petroleum Ltd.
200, 409 - 3th Avenue 3.W.
Calgary, Alberta

T2P 1E3

Attention: Mr. C. P. Cole

New McManus Red Lake Gold Mines
205 - 52 Donald Street
Winnipeg, Manitoba

R3C 376

Attention: Mr. M. K. Watson
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¥e alse note your plams, outlined by Mr, Foldes,
to initiate disswssion with offset eperaters (i.s. Omegs and
Petre Canads) and ask that you keep the Board infermed of any
developuents in this regard.

Yours sincerely

THE OIL AND RATURAL GAS
COMSERVATION BOARD

ORIGINAL SIGNED BY
IAN HAUGH

lan Haugh
Deputy Chairman

ee: Nare Eliesen

J. 7. Redgwell
Peotzolown Bransh

HOM/IH/bb



DATE: 09 January 1985

<:a.!H

BA

4

TO:  HbrHester- SOL COMMENTS:

FROM.  Tan Haugh
Dept.:
Brar_jch'

Address:

Telephone:

() Take action

() Per your request

("y Call me on this matier

() Investigate and report
O For your revision
J or approval

) Return with comments
- or recommendations

C O0O00O0

X%

Circulate
See me re aftached
For your information

Supply data for my reply
Reply direct
with copy to me

Draft reply
for signature of: Tan Haugh please

MG 1238 PS5 1 182 (Transmittal/Route Shp)




Ian Haugh's office-09Jan85

pc: H, C, ioster

Chevran

~

K.E Godad
Chief Engineer

Chevron Canada Resources Limited
500 - Fifth Avenue S.W., Calgary, Alberta T2P OL7

THE Oil. AND NATUHAL ®AS
1985-01-03 CCNSERVATION BOARD
WINNIPEG, MANITOBA

JAN 91985

RECEIVED

Waskada Lower Amaranth A Pool
Proposed Waterflood Project

The 0il and Natural Gas Conservation Board
309 Legislative Building

Winnipeg, Manitoba

R3C 0V8

Attention: RBr. Ian Haugh

Gentlemen:

On 1984-12-04, The Manitoba Conservation Board requested the following
additional information from Chevron Canada Resources Limited regarding the
praoposed Waskada Lower Amaranth A Poeol Waterflood Project.

1.

The proposed Waterflood Project area has been revised (see attached map).
The proposed Project area includes a number of undrilled spacing units.
A tentative drilling schedule is as follows:

LOCATION DRILLING SCHEDULE
12-6-1-25 WpM  #¢7 n ACEA 1985 - First Quarter
3-7-1-25 WPM R 1985 - First Quarter
6-T7=-1-25 WPM  si7 oa £EOS 4T Rig Release 1984-12-23
9-7-1-25 WM  wer o~ 2O 1985 - Third Quarter

P /JQ¢4¢\U{ Fru e
s

10-7-1-25 WPM 4 Depends on results of 15-7

ol PN Fan Ay
15-7-1-25 WPM # Rig Release 1984-12-09
16=7-1-25 WPM w7 paireees 1985 - First Quarter
2-1-1-26 WPM No plans for drilling
4-12-1-26 WPM No plans for drilling }
: ﬂ’d"
Consideration has be given to including the N-1/2-17-1-25 WPM and the ﬁ}%“m ,fk
E-1/2-18-1-25 WPM in the proposed Project. However, Chevron proposes to wz‘yﬂ
obtain an agreement for the proposed Project, before additional lands ”ﬂ'+ :
are brought into the Waterflood Project. }FN’ ”uﬁ
‘ v
n# ,«{’+ a’yﬂéf---‘i ')[‘\ 0‘ ‘i
H‘J ‘ Q X (}N $ 2
Ly . r i @ \
HL patd gt Lo
AL e b v
; R AR
't {
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3. A preliminary Unitization meeting was held on 1984-12-17. The next
Unitization meeting will be held during 1985-01, at which time
committees will be set up to deal with title searches and tract
participation factors. -

Any questions regarding the subject Waterflood Project should be directed to
D. Schierman at (403) 234-5167.

Sincerely,

o

R. A. FILGATE, P.Eng.
Supervising Engineer
Reservoir

DS/1gs
Attach.

cc: Can-Am Drilling Ltd.
Colenco Petroleum Ltd.
Great American Energy Inc.
New McManus Red Lake Gold Mines
Newscope Resocurces Limited
PanCanadian Petroleum Limited
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GAZETTE

December 22, 1984

——

2iling Address Box 45, Tj) .
ba, ROM 2By, ' Tston, Man
2351

int Woods Housing Co-op Ltd.

€ November 16, 1984

istered Office: o/o Mr. Len Wilson 1204
*t Avenue, Winnipeg, Manitoba, hBM

51

E. HARBOTTLE,
Registrar.

'RAFFIC ACT

‘fcate for the transportation of gener-
rchandise,. usually householq goggg
tfrom varigug points within ap area
ed by a 160 km_ radius of La Bpg.
» Manitoba, inc]uding the City of Win-

t 12324
- Stairs,

oba, on a corridor Operation, to the
afOntar:;o boundary, ang the Mapn-
ternationga] boundary, for fur-
* 48 authorized ang vice versa, No
rdrop offs in the Province of Map.

19/84

Moving & Storage Lid.,

Ontario,

ition for Pybjje Service Vehicle
e for the transportation of house.

all highways, by arran ements
Transfer Ltd,, Winnipegg, Man-
Uant to Board Order No. 11/66.
5]

;iam'toba.

n for extension of Public Ser-
* Certificate for the transporta.

December 22, 1984

Dycks Containers Ltd. and Forest Products
Ltd.

Docket 12306
Gauleo Ltd.,
Winnipeg, Manitoba.

Appiication for extension of Public Ser-
vice Vehicle Certificate for the transporta-
tion of linoleums, carpets, underlay, adhe-
sives, related flooreovering and wallcover-
ing and related accessories for installation
purposes:

1. from various points in Ontario and
Quebec for furtherance to various points in
the Province of Manitoba,

2. from various points in the United
States of America to various peints in the
Province of Manitoba.

3. from the Manitoba/Ontario boundary
and the Manitoba/InternationaI boundary,
through the Province of Manitoba, on a cor-
ridor operation, to the Manitoba/Saskatch-
ewan boundary for furtherance as authe.
rized and vice versa, No pick ups or drop
offs in the Province of Manitoba,

Docket 12311
Transx Ltd.,
Winnipeg, Manitoba,

Application for extension of Public Ser-
vice Vehicle Certificate for the transporta-
tion of geods to and from points in the
Province of Manitoba, to and from points in
the Province of Ontario ag presently autho-
rized by the Province of Manitoba and the
Province of Ontario via the alternate routes
of the Manitoba/United States and the On.
tario/United States boundary:

Provided that thjs Certificate of Au-
thority shall be an alternate route authority
only to serve points in Manitoba and Op-
tario as presently authorized.

Docket 12219
Kooistra Trucking Ltd.,
Swan River, Manitoba,

Appiication for extension of Public Ser- |

THE MANITOBA GAZETTE

|
|

|
i
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vice Vehicle Certificate for the transporta-
tion of lumber from various points in
British Columbia to various points in the
Province of Manitoba and vice versa.
Docket 12275

Edwards Sales & Service Litd.,

Medora, Manitoba,

Application for extension of Public Ser-
vice Vehicle Certificate for the transporta-
tion of grain and fertilizer to and from
Deloraine, Medora, Goodlands and
Waskada to and from Brandoen, Winnipeg,
Carman, Harrowby, Altona and Portage Ia
Prairie, Manitotz
Docket 12307
Frank J. Laba, Jr., o/a
Whitemouth Transfer,

Whitemouth, Manitoba.

Application for extension of Public Ser-
vice Vehicle Certificate for the transporta.
tion of the following:

L general merchandise to and from Win-

| nipeg, Manitoha to and from Seddon’s Cor-

ner and district.

2. peat moss from the plant at Moss Spur
to various points in the Province of Man.
itoba,

Anyone wishing to make representation
oroppose the granting of the above applica-
tions must file such notice with the Secre.-
tary of the Board, 200-301 Weston Street,
Winnipeg, Manitoba, either by mail or per-
sonai filing, prior to 4:30 PM, Thursday,
January 10, 1985. Notices received after this
date will not be accepted.

Subseguent to the abgve date the applica.
tions will be scheduied for Public Hearing
and the Applicants and anyone who op-
posed will be notified as to the date, time
and place of the Hearing,

L. G. OLIJNEK,

‘ Secretary,

THE MANITOBA MOTOR

-—51 TRANSPORT BOARD.

UNDER THE MINES ACT .

Waskada 0il Field
Chevron Canada Resources Limited, on
behalf of itself and Newscope Resources
Limited, has made application under The

Mines Act to conduct a waterflood pressure |

maintenance Project in the Lower
Amaranth Formation in that portion of the
Waskada Field described as follows:
Wi and NEV of Seetion 7-1-25 (WPM)
SW of Section 18-1-25 (WPM)
Es% of Section 1-1-26 (WPM)
E: and SWy; of Section 12-1-26 (WPM)

It is propesed to convert the following
wells to water injection:

|

|

New Scope et a] Waskada 5-7LAm-1-25
(WPM)

New Scope et a] Waskada 13-7LAm-1-25
(WPM)

Chevron Waskads 5-18-1-25 (WPM)
Chevron Waskada 7-1-1-26 (WPM)

Chevron Waskada 15-1-1-26 (WPM)
Chevron Waskada Prov. 5-12.1-26 (WPM)
Chevron Waskada 7-12-1-26 (WPM)

New Scope S. Waskada 15-12-1-26 (WPM)

If no valid objection or intervention in
Writing is received by the Board at 555-339
Graham Avenue, Winnipeg, Manitoba, R3C
4E3, within 14 days of the publication of this
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notice, the Board may approve the applica-
tion.

Copies of the application may be obtained
from Chevron Canada Resources Limited,
500-Fifth Avenue S.W., Calgary, Alberta,
T2P 0L7, or viewed at the offices of the Man-
itoba Petroleum Branch, 555-330 Graham

Avenue, Winnipeg, Manitoba.
THE OIL AND NATURAL GAS
CONSERVATION BOARD,
IAN HAUGH,
Deputy Chairman.
Dated December 7th, 1984.

—51

UNDER APPLICATION TO THE LEGISLATURE

Applicants for Private Bills properly the
subject of legislation by the Legislative As-
sembly of Manitoba should take notice of
the following rules:

108 (1) Every petitioner for a Private Act
shall publish, between the close of the next
preceding session of the Legislature and
the time of the consideration of the petition,

(;1) in one issue of The Manitoba Gazette;
an .

(b} at least once in each week during two
weeks, in an issue of a newspaper published
in English, and having a wide circulation in
the Province;

a notice, clearly and distinctly specifying
the nature 'and object of the application
signed by or on behalf of the applicants.

(2) Prior to presentation of the petitionin
the House, the petitioner shall file with the
Clerk a statutory declaration proving to the
satisfaction of the Clerk the due publication
of the notices mentioned in sub-rule (1).

109. Three copies of the proposed Bill,
typewritten on standard letter-size paper
and double spaced, shall be placed by the

etitioner in the hands of the Law Officer at

east two weeks, if possible, before the pre-
sentation of the petition in the House.

110. {1) Before any Private Bill is consid-
ered by the committee to which it may be
referred, a report shall first be submitted to
the committee by the Law Officér or the

Deputy Law Officer stating that he has ex- |

amined the Bill, and has noted by section in
the report any exceptional power sought
and any other provisions of the Bill requir-
ing special consideration.

|
s

(2) Every Private Bill for an Act of incor-
poration or in amendment of any such Act
shall be drawn in accordance with the
Model Bill in Appendix B, with such varia-
tions and additions as may be approved by
the Law Officer.

(3) Any exceptional provisions that it
may be proposed to insert in any Bill shall
be clearly specified in the notice of applica-
tion therefor.

(4) Every Private Bill for an Act of incor-
poration shall be so framed as to incorpo-
rate by reference the clauses of the general
Act or Acts relating to the details to be
provided for by the Bill.

(5) Special grounds shall be established
for any proposed departure from this prin-
ciple, or for the introduction of other provi-
sions as to any suchdetails; and a note shall
be appended to the Bill, indicating the
provisions thereof, in which it is proposed
to depart from the general Act or Acts.

(6) Bills that are not framed in accor-
dance with this rule shall be recast by the
promoters, and re-printed at their expense,
before any committee passes upon the
clauses thereof.

{7) Sub-rule (4) does not apply to those
provisions of The Companies Act that, by
virtue of that Act, are deemed to be in-
cluded in any Private Act incorporating a
company.

For further particulars apply to the Clerk
of the Legislative Assembly, Legislative
Building, Winnipeg, Manitoba. (R3C 0V8)

F
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RURAL
_ SALE OF
By virtue of a Warrant issu
the If‘ljovir_lce of Manitoba, un
Municipality of Ethelbert, to m
1984, commanding me to levy 1
ipality of Ethelbert hereinafte
thereon with cost, I do hereby gi
a period of one year or more fo
imposed and the proportion of
Thurs;iay, December 13, 1984 at
council chambers of the Rural
said lands for the said arrears «
. Further take notice that Tt
right to bid up to the amount d
purchaser of all said lands even
offered by another bidder.
Descripti
Pt. of the NEY; 2-28-21W C.T.%E
Pt. of the SW44 25-29-22W C.T. 1(
SE% N of 17-31-21W C.T. 11448
Dated this 1st day of Noven
Manitoba.

15089—51

UNDE]

Notice is hereby given that on ¢
14th day of January, 1985, unles
the contrary be shown, I will, upH
istration of a dealing affecting
herelnafter mentioned, dispens
production of Certificate of Title
1ssued from the Land Titles Offi
nipeg, in the name of Francis Le:
CPR Trainman, and Violet Eliza
ball, hls_; wife, both of the City of
In Manitoba, (as joint tenants
tenantsin tommon), as registere
the following lang:

Inthe City of Winnipeg, in the P
S anitoba, being in accordance

l;:slal Survey_of said City, and
prit ?I‘I\la'a exceptmg thereout the 1y
mo);t welve feet In width thereo

o esterly Sixteen feet in wil
m:ﬂ, which lots are shown on
Parisi‘: Off part of Lot Twenty-fi
% Wirrio. Saint Boniface, registe

¥ owhi chpeg Land Titles Office as N
b A certificate it is alleged has
d, or I will upon regue
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8, Thursday, December 20th, 1984
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| HELP WANTED

NOTICE

HELP WANTED—Admini-
strator Wanled—Applications
are invited for the position of
administrator at the Souris Hos-
pital District No. 11, Souris,
Manitoba. This is 1« modern 73
bed facility offering a range of
heal:h care services, acute and
personal care.

The hospital is located in a
towrt of 1,800 people, and ser-
vices a district of approximately
7,5001. Souris boasts a variety of
recreation tacilities, and is a 30
minute drive from the city of
Brandon.

The successtul candidate will
be responsible 1o the Board of
CGovernors lor the overall opera-
tion and management of the
Sourts District. Hospital, in-
cluding the Souris District Per-
sona! Care Home, the Hartney
Medical Nursing Unit, and the
Sourss Ambulance Service.

The position requires a mini-
mum of five (5) years recent
SEMOT MAnagetienl cxperience
in health care delivery and
recognized academic training; a
degree is desirable. The suc-
cessful applicant will have
demonstrated ability in financjal
mandgement, labour relations
and a multi-disciplinary ap-
proach. it is expected that the
applivant will have experience in
stratepic planning, quality as-
surance and aceredilation.
Residence in Souris and active
mermbership in C.C.H.8.E. are
neces ary.

Inlerested persons send writ-
ten applications, including
resume detailing education, ex-
perietice und  references to:
Chairman, Recruitment
Committee, Souris  District
Hospial, Box 10, Souris, Man,
ROK 20,

Closing dute tor applications
s Jansary 30, 1985, 18-1¢

MISCELLANEQUS

LIGHT DUTY TRUCK FOR
SALE 1983 515 GMC Sierra
Classiv long box V6 Automatic,
O.D. Air, Tilt, Cruise, New
Condition used as car one
owner 42,000 KM. $8.500. QRO
will vl tracle R(‘:'reatinnal

NOTICE UNDER THE
MINES ACT
WASKADA OIL FIELD

Chevron Canada Resources
Limited, on behalf of iself and
Newscope Resources Limited,
has made applicarion under The
Mines Act 1o conduct a water-
flood pressure maintenance pro-
ject in the Lower Ameranth
Formation in that portion of the
Waskada Field described as fol-
lows:

Wi and NEY of Section

7-1-25 (WPM)

SWyi of Section

(WPM)
E'~ of Section 1-1-26 (WPM)
Ev: and SW of Section
12-1.26 (WPM)

It is proposed 1o convert the
following wells to warer
injection:

New Scope et at Waskada

S-7TLAm-1-25 (WPM)

New Scope et al Waskada

13-71.Am-1-25 (WPM)

Chevron Waskada 5-18-1-25

18-1-28

(WPM)
Chevron Waskada 7-1-1-26

(WPM)
Chevron Waskada 15-1-1-26

(WPM)
Cheveon Waskada Prow.

5-12-1-26 (WPM)
Chevron Waskada 7-12-1-26
{WPM)

New Scope S, Waskada

15-12-1-26 (WPM)})

If no valid objection or in-
tervention in writing is received
by the Board at 555-330
Grahamn  Avenue, Winnipeg,
Manitoba, R3C 4E3 within 14
days ot the publication of this
notice, the Board may approve
the application.

Copies of the application may
be olmained from Chevron
Canada Resources [.imited,
S00-Fifth Avenue S.W., lal-
gary, Atberta T2P 017 or view-
ed at the offices of the Mani-
toba Petroleum Branch, §55-
330 Graham Avenue, Win-
nipeg, Manitoba.

The il and Natural Gas
Conservation Board
~lan Haugh
Deputy Chairman
Dated December 7th, 1984,

[ narcrpry ANENII] ]
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MANITESBA

lﬂter-DeDartmental MemO Dste  December 6, 1984

The Qi1 and Natural Gas . From H, Clare Moster
Conservation Board Director, Petroleun Branch
Marc Eliesen, Chairman

Dr. I. Baugh, Deputy Chairman
J. F. Redgwell, Member

Telephone

Waskada Lower Amaranth A Pool - Pressure Maintenance - Chevron

PS-1-25

Chevron Canada Resources Limited, on behalf of itself and
Newscope Resources Limited, has made application for approval to
initiate waterflood operations in the southern portion of the subject
Pool. The "scheme area" is shown on Figure No. 1.

Recommendations:

It is recommended that notice of the application be published
in the Manitoba Gazette and the Melita New Era and sent to mineral
interest owners within the scheme area and working interest owners
within and adjoining the scheme area. 4 copy of the proposed Notice
is attached.

A decision on approval of the application should be withheld
until certain concerns, outlined in the Board's letter of December 5th
1984, are addressed by Chevron/Newscope.

¥

Discussion:
rrscussion

Figure No. 1 shows the area of the subject Pool which has
been jointly developed by Chevron and Newscope over the past 2% years.
Three productive horizons, the Lower Amaranth, the Mission Canyon 3b
and the Mission Canyon 3a have been developed in the area.

Figure No. 2 shows the Lower Amaranth Red Beds strucrure
in the area. There is a structurally high area through the East half
of Section 12-1-26 and the Northeast quarter of Section 1-1-26
with lower structure to the east and west. Production and pressure
data from the area indicates that aquifer support is limired and is
confined to the structurally lower areas.

The results of pressure surveys conducted in the Spring of
1384 as interpreted by the Branch are presented on Figure No. 3.
Note that while Chevron has Presented reservoir pressures based on
extrapolation of pressure buildup data to infinite shut-in, the Branch
has applied generally accepted methods of estimating average reservoir
pressure from build-up data. As a result, the data presented on
Figure No. 3 shows somewhat lower pressures than shown by Chevron,
but it is felt that these pPressures are more realistic.

cesa2



Review of the data presented on Figure No. 3 indicates that
substantial pressure drops have occurred in the central part of the
area, and that at the time of the survey, some areas were likely below
the bubble point. With continued production since the pressure survey,
it is likely that the areaof the reservolr below the bubble point has
increased.

Based on declining reservoir pressure, and production rates
as well as the observed success of the existing waterflood projects
in the Field, the Branch concurs with Chevron that waterflooding is
necessary to ensure maximum recovery from this part of the Pool.

Chevron proposes to continue the nine spot pattern established
by Omega in the areas currently being pressure maintained. This
will ensure maximum areal sweep efficiency although there is some
potential for sweeping oil out of the scheme area to Omega's wells
to the north. In view of this, it is not likely that Omega will
object to the proposal by Chevron.

The pressure maintenance program in Waskada Unit No. 4 to the
north of the scheme area involves gas Injection. Reserveir simulation
work conducted by Omega indicates that mixing of injected gas and
water in the reservoir will not be detrimental to ultimate recovery
and could result in an increase in waterflood oil recovery through
a trapped gas saturation.

Several concerns have been expressed to Chevron in the Board's
letter of December 5, 1984,

First, the proposed scheme area includes a number of undrilled
spacing units. This adds a degree of uncertainty in the technical
aspects of the proposal, but more importantly, would make unitization
virtually impossible.

Second, the East Half of Section 18-1-25 and the North Half of
Section 17-1-25 are adjacent to the scheme area and have been developed
by Omega and Petro Canada. In that the configuration and size of this
development would make formation of a separate Unit difficult,
consideration should be given to including the area in the proposed
scheme.

Third, Chevron's application provides no information regarding
unitization, a necessary pre-requisite for the proposed operation. In
view of numerous royalty and conflicting working interest owners, it
is likely that Unit negotiations will be lengthy and could jeopardize
maximum recovery (if pressures continue to decline).

Although the application raises some concerns, it is
recommended that public motice of the application be made at this
time to minimize future delays. It is proposed to send the Notice to
all royalty owners within the scheme area and all working interest
owners within and adjacent to the scheme area. Table No. 1 provides



a list of these parties. The Notice should also be published in the
Manitoba Gazette and the Melita New Era.

MWWW&@”MM’!

H. Clare Moster

LRD/1k



A. ROYALTY OWNERS - PROPOSED SCHEME ARFA

Royalty Owners

Provincial Crown

F. R. Smart

M. J. Lee

W. H. Hill

R. Stead

P. Boyle

C. Westlie ~
M. R. Westlie :
D. E. Smith

M. Ballantyne.
W. Witterman
P. & M. Boyle.
C & J. White

Hernfield Enterprises

R. 0. Young
R. R. Radcliffe

G. T. Rushton

Pan Canadian Petroleums

J. A, Rushton

Pan Canadian

M. J. Lee

TABLE NO. 1

Area

SWs-12-1-26

El-1-1-26

SE}-12-1-26

NE%-12-1-26

SWh—-7-1-25

Nwh—7-1-25

NE%-7-1-25

SW-18-1-25

Interest

100%
100%

257
25y ~ 7! ";fég

6.25%

6.25%

12.5%

6.25%

6.25%

6.25%

3.125%

1.5625%

1.56257%

100%

25%
75%

50%
50%

1007

BLem



B. WORKING INTEREST OWNERS (within scheme area)

Chevron Canada Resources Limited

Newscope Rescources Limited

Pan Canadian Petroleums Lid.

Great American Eagle Inc.

C. WORKING INTEREST OWNERS

Omega Hydrocarbons Ltd.

Tundra 0il & Gas

Petro Canada Inc.

Voyager Petroleum Ltd.

all lands
Ws-7-1-25
NE%-12-1-26
N%-7-1-25

SE%-12-1-26

(adjacent to scheme area)

All Section 13-1-26

Els—14-1-26
NW-12-1-26
NEY4-11-1~26
Els-18-1-25
NW-17-1-25
NW—-8-1-25

NW-18-1-25

E%-17-1-25

SW5-8-1-25

variable

variable

50%



MANITOSBA

THE OIL AND NATURAL GAS CONSERVATION BOARD
39 LEGISLATIVE BUILDING
WINNIPEG, MANITOBA
R3C OV8

NOTICE UNDER THE MINES ACT

WASKADA OIL FIELD

Chevron Canada Resources Limited, on behalf of itself and
Newscope Resources Limited, has made application under The Mines Act
to conduct a waterflood pressure maintenance project in the Lower
Amaranth Formation in that portion of the Waskada Field described

as follows:

Ws and NE% of Section 7-1-25 (WPM)
SWY% of Section 18-1-25 (WPM)

E}% of Section 1-1-26 (WPM)

E}s and SW% of Section 12-1-26 (WPM)

It 1s proposed to convert the following wells to water injection:

New Scope et al Waskada 5-7LAm-1-25 (WPM)
New Scope et al Waskada 13-7LAm-}-25 (WPM)
Chevron Waskada 5-18-1-25 (WFM)

Chevron Waskada 7-1-1-26 (WPM)

Chevron Waskada 15-1-1-26 (WPM)

Chevron Waskada Prov. 5-12-1-26 (WFM)
Chevron Waskada 7-12-1-26 (WPM)

New Scope 5. Waskada 15-12-1-26 (WPM)



If no valid objection or intervention in writing is received
by the Board at 555 - 330 Graham Avenue, Winnipeg, Manitoba, R3C 4E3

within 14 days of the publication of this notice, the Board may approve
the application,

Coples of the application may be obtained from Chevron

_Canada Resources Limited, 500 - Fifth Avenue S5.W., Calgary, Alberta

T2P OL7 or viewed at the offices of the Manitoba Petroleum Branch,
355 - 330 Graham Avenue, Winnipeg, Manitoba.

THE OIL AND NATURAL GAS
CONSERVATION BOARD

Tan Haugh
Deputy Chairma

Dated December ;7 » 1984,
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MANITOBA

THE OIL AND NATURAL GAS CONSERVATION BOARD
309 LEGISLATIVE BUILDING
WINNIPEG. MANITOBA
R3C 0VE

December 4, 1984

Chevron Canada Resources Limited
500 - 5th Avenue S.W.

Calgary, Alberta

T2P 0OL7

Attention: Mr. R. A. Filgate,
Supervising Engineer, Reservoir

Dear Sirs:

Re: Waskada Lower Amaranth A Pool - Waterflood Project

Your application dated November 29, 1984 for approval to
conduct an enhanced recovery project by waterflooding in the subject
pool is acknowledged.

A preliminary review of the application Indicates it to be
complete except as you have noted. Please note that the application
should be made pursuant to Section 64 of The Petroleum Drilling and
Production Regulations, 1984 and not Section 739.

To assist in the processing of the application, we request
your comments on the following:

1. The waterflood scheme area, which appears to be coincident
with the proposed Unit area includes a number of undrilled
spacing units. Will these areas be developed prior to unitization
of the area and commencement of injection?

2. Has there been any consideration given to extending the scheme -
area to the Northeast to incorporate the developed area in the
Eagst half of Section 18 and the North half of Section 17-1-25 (WPM) ?

3. What is the current status of Unit negotiations in the scheme area?

Your application is being reviewed in detail and you will be
advised in due course of any further comments or deficiencies.



Enclosed for your use are complimentary copies of large
scale maps (1:20 000) covering the scheme area. These maps reflect
updated well status. Additional copies of these maps can be obtained
from the Petroleum Branch at a cost of $5.00 per copy.

Yours sincerely,

THE OIL AND NATURAL GAS
CONSERVATION BOARD

ORIGINAL SIGNED By
IAN HAUGH

Ian Haugh
Deputy Chailrman

LRD/1k

c.c. Marc Eliesen
J. F. Redgwell
Petroleum Branch
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Chevron Canada Resources Limited
500 - Fifth Avenue S.W., Calgary, Alberta T2P OL7

1984-11-29

Waskada Lower Amaranth A Pool
Application For Enhanced Recovery
By Water Injection

Manitoba THE Qi AN hAT ‘ {
The 011l and Natural Gas Conservation Board CONSEZAY.S I L o :
309 Legislative Building WL b

Winnipeg, Manitoba DEFS 4 R

R3C ONB o e

Attention: Dr. Ian Haugh

T
AT
Lo
[RRR
At~ rmem e e nrm

E
H
i
i
H
i

Gentlemen:

Pursuant to Section 739 of the Manitoba 011 and Gas Regulations, Chevron
Canada Resources Limited and Newscope Resources Limited, as present
operators in the Waskada area, jointly submit an application for approval of
a scheme to enhance oil recovery from the Waskada Lower Amaranth "A" Pool by
water injection.

1. The waterflood scheme area is shown on Figure 1 and includes the
following tracts:

SW-1/4 7- 1-25 WPM
NW-1/4 7- 1-25 WPM
NE-1/4 7- 1-25 WPM
SW-1/4 18- 1-25 WPM
SE-1/4 1- 1-26 WPM
NE-1/4 1- 1-26 WPM
SE-1/4 12- 1-26 WPM
SW-1/4 12- 1-26 WPM
NE-1/4 12- 1-25 WPM

2. The mineral rights' owners, lessees and surface owners within and
ad joining the waterflood scheme area are shown on Figure 2 (this Figure
1ls deficient and will be forwarded when completed).

3. The Lower Amaranth "A" Pool (LAM) boundaries are shown on a net pay map
(Figure 3).



10.

The status of each LAM and MC3 well withia and adjoining the waterflood
scheme area is shown on Figure 1.

Pore volume and permeability capacity maps for the Lower Amaranth "A"
Pool are attached as Figures 4 and 5.

The following eight LAM wells will be converted to water injection
service:

Newscope et al Waskada 5- 7LAM- 1-25 WPM
Newscope et al Waskada 13- 7LAM~ 1-25 WPM
Chevron Waskada 5-18-~ 1-25 WPM
Chevron Waskada 7- 1- 1-26 WPM
Chevron Waskada 15- 1~ 1-26 WPM
Chevron Waskada 5-12- 1-26 WPM
Chevron Waskada 7-12- 1-26 WPM
Newscope 5. Waskada 15-12LAM- 1-26 WPM

The geologic properties and expected injection rates at these wells are
shown on Table 1. The method used to estimate the injection rates is
described in Appendix A. Figure 6 1s a schematic of a typical
injection well. Completion summaries for the proposed injectors are
contained in Appendix B. Maximum wellhead injection pressure will be
h.5 MPa.

These eight wells were chosen to develop a2 9-spot pattern. After
examining the injection rates experienced at Waskada Unit 1 injectors,
i1t was determined that a 9-spot pattern will have enough injection
capacity to replace voidage. A 9-spot pattern also reduces the number
of injectors so less primary production will be lost until waterflood
response oOccurs.

In the interest of maximizing oil recovery from the LAM Pool, Chevron
is proposing to maintain continuity with the Waskada Unit 1 9-spot
pattern.

A schematic of the surface production and injection facilities is
contained in Figure 7. A comprehensive schematic showing pipe sizes,
working pressures, etc., will be developed when the facility design has
been finalized. This schematic will be forwarded when completed.

Injection water sources will be produced water from the LAM and MC3
Pools and MC3 water from well 10-7-1-25 WPM. This well is currently
used as a disposal well for produced water. The average injection rate
over a 13 day period was 190 n3/d with a wellhead pressure of

0 kPa (see Appendix E). The deliverability of 10-7 should be at

least 200 m3/4 which is similar to the predicted oil voidage.

Produced water will be treated and filtered before being injected.
Water from the 10-7 well will just require filtering. Measurement of
injected water will be done by individual well positive displacement
me ters.



1.

13.

14.

15.

Analyses of the LAM and MC3 waters are very similar, and tests
performed by Chevron and other area operators indicate that these
waters are coupatible (see Appendix C). Also, a water sensitivity test
was done by Omega on core samples from a Waskada Unit 5 well
(2-2-2-26). This test indicated that the core permeability did not
change when low salinity water was injected (see Appendix C).

Volumetric calculations indicate the 00LP for the waterflood scheme
area to be 830 103 m3 while the original solution gas-in~place is
17 109 m3. Cumulative oil production to 1984-06-30 is

30.5 103 @3 which is 3.7% of O0IP. Cumulative water production to
1984-06-30 is 23.3 103 m3. Figure 8 shows the monthly oil
production and well count for the project area.

A reservoilr pressure survey was conducted during 1984-03 and 04.

The average reservoir pressure on a pore volume basis is about

#0000 kPa. Figure 9 is a map showing the pressure contours in the
project area. This map shows that the reservoir pressure has not
dropped below the bubble point pressure {4220 kPa). A summary of the
pressure survey results and build up analyses is contained in Appendix
D, The survey results indicate that seven wells have pressures below
the bubble point. The pressures used on the pressure map were obtained
by extrapolation of the available data. Comparison with pressures at
adjacent wells indicates that the extrapolated pressures are
reasonable. Also, all the questionable data was obtained by acoustic
well sounder which is not as accurate as a bottomhole recorder.

Material balance calculations were used to demonstrate the existence of
aquifer support in the project area. With the cumulative oil and water
produc tion to 1984-04-30, the reservoir pressure was caleculated to be

3 800 kPa, assuming no aquifer support. As the actual reservoir
pressure was about 6 000 kPa, the difference can be attributed to
limited aquifer support from the down dip west edge of the reservoir.

Production forecasts for primary and secondary recovery are shown 1ia
Table 2 (The waterflood production forecast was developed assuming
water injection would commence in 1984-11). Figure 10 shows the
forecasted cunulative oil production for primary and secondary
recovery. Figure 11 shows the forecasted WOR for the waterflood.
Primary recovery is estimated at 89 103 @3 or 11% of 00IP. 0il
recovery from the proposed watetflood scheme is estimated at 177 10
m3 or 21% of O0IP after 15 years. The proposed waterflood schene
will result in about 88 103 m3 of incremental oil. Appendix A
contains a description of the method used to calculate primary and
secondary recovery.

3

Water injection is planned to commence during 1985-056. Injection rates
will be adjusted to maximize oil recovery from the LAM reservoir while
replacing voidage and maintaining reservoir pressure.



Any questions regarding the application should be directed to Cal Folden at
(204) 748-1334 or Doug Schierman at (403) 234-5167.

R. A. FILGATE, P.Eng.
J Supervising Engineer

Regervoir

03/ds
Attach.

cc: Newscope Resources



TABLE 1

Waskada Lower Amaranth “A" Pool
Proposed Waterflood Project
Injector Geologic Properties and Expected
Injection Rates

Predicted

Injection
Injector h ph khl Ratel
it m mdm m3/d
5- 7- 1-25 1.2 .20 80
13- 7- 1-25 1.0 .16 2.0 100
5-18- 1-25 3.4 .54 5.6 40
7- 1- 1-26 4.3 .69 8.6 60
15- 1- 1-28 6.6 .99 17.1 100
5-12- 1-25 1.3 .26 a0
7-12- 1-28 3.0 .39 4.5 30
i5-12- [-26 2.0 .30 60

1. Wells without kh data were not cored.

2. Estimated from Unit 1 injection well production and iniection
data.



1984-07-30
TABLE 2
Waskada Lower Amaranth "A" Pool

Proposed Waterflood Project
Production Forecasts For Primary and Secondary Recovery

Primary Secondaryl
0il Production Cumulative Qi) 0i1 Production Cumulative 011

Year 103 m3 103 ns 103 m3 103 m?
1982 5 .5

1983 18.7 19.3

1934 26.1 45.4 25.8 45.1
198% 21.0 66.4 25.2 70.3
1886 13.7 80.1 19.4 89.7
1987 7.3 B7.4 13.9 103.6
1988 1.8 8%.2 12.4 116.0
1989 9.2 125.2
1940 7.5 132.7
1991 7.5 140.2
1992 6.4 146.6
1993 5.0 151.6
1994 5.0 156.6
1995 4.4 161.0
1966 4.4 165.4
1997 4.4 169.8
1993 3.4 173.2
1999 3.4 176.6

lassumed waterflood would commence 1984-11
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FIGURE 6 WASKADA LOWER AMARANTH ‘A’ POOL
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FIGURE 11
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A.

APPENDIX A

Primary Production Forecast

A primary production forecast was generated as follows:

J

Average well production was plotted on a normalized time basis (See

Figure Al).

This decline curve was extrapolated to determine the expected life

of an average well (6 years).

A conventional production plot {see Figure A2) was then extrapolated
to 1990,

A primary oil production forecast was calculated using the Figure 24

decline curve and a yearly well count.

This production forecast gives a primary recovery of 89 103 w3
or 11% of 00IP. The Unit 1 Model Study estimated primary recovery
from the LAM to he 12% of OOIP.

Waterflood Performance Prediction

1.

01l production and WOR for the LAM waterflood scheme were obtained
from a Chevron Coamputer Program called Laysim. 'Laysim computes
pattern waterflood performance in a layered reservoir flooded with a
repetitive well pattern. Laysim accounts for non-unit mobility
ratio displacements, areal sweep efficiency, vertical sweep
efficiency and reservoir fill-up of free gas saturations. The model
assumes no cross flow between model layers and incompressible flow.
Buckley - Leverett two-phase flow theory is used to compute
saturation movement within pairs of steamlines and accumulates
results of these individual streamtube calculations to obtain rtotal

pattern performance.'(l)

(1)

Pelib User's Guide Volume III Chevron Geosclences Company



2.

The Laysim Model was calibrated by matching the pore volume, the
WOR, and the total liquid production rate for one layer.

Geologic, PVT, pressure, well, and waterflood pattern data were
input to make an inital run.

The pore volume calculated by Laysim for 1/8 of a 9-spot pattern was
compared with an average pore volume from similar pattern elements
on the Pn map. Pay thickness was adjusted to get the pore volumes
to match. The end result was a pay thickness of 3.1 m. The average
pay thnickness and porosity froin core and log data was 2.9 m and

15% respectively.

A water saturation of 0.55 was reguired for Laysim to match the
current WOR of 1. Geologic data indicates the initial water
saturation to be between 0.45 and 0.60.

A permeability of 89 md was required for Laysim to match the current
total liquid production rate of 10 m3/d. Measured permeability

from cores is about 1 - 3 md but naturail fractures nave been
observed in the cores, and all wells are fracture stimulated.
Pressure buildup analyses indicated kg's of 1.9 to 379 md and

ky's of 1.7 to 272 ad (single phase permeability would be

greater).

Once the Laysim Model was calibrated, the Dykstra-Parsons HMethod was
used to aobtain permeabilities for 10 equal thickness layers. A
permeability variation of 0.8 was used to obtain the initial
permeability for the 10 layers (see Figure A3). These initial k's
were adjusted so the total kh of tne ten Tayers equals the kh of the
one layer used in the calibration {see Table Al).

Using several layers rather than one lTayer spreads out the water
breakthrough times, which represent the waterflood mechanism more
accurately. The high permeability layers help to model the affects
of the natural fracturing in the LAM more accurately. Predicted otl
recovery is less using several layers compared to one layer.



9. Laysim predicts pattern element and individual well production.
The individual wells are a direct offset from the injector and a
diagonal offset. The well production data was used with a well
count to generate a waterflood production forecast.

10. uaterflood recovery is estimated at 177 103 m3 or 21% of QOIP
after 15 years. Incremental recovery over primary is
88 103 m3. The Unit 1 Model Study predicted a recovery of
22% of Q0IP after 10 years.

Reservoir Fluid Properties

Reservoir fluid properties we?é taken from a PVT analysis of an o1}
sample from the well Omega Waskada 8-26-1-26 WPM. Table A2 contains the
reservoir fluid properties at various pressuras. Chevron plans to
confirm the saturation pressure obtained from the 8-26 sample when MC3
producers in the subject area are recompleted as LAM producers or a new
well is drilled. If the saturation pressure cannot be confirmed a full
PVT analysis will be done on the LAM 0il1 sampie.

Injection Rate Calculation

The production and injection history of the Waskada Unit 1l injectors was
used to calculate a stabilized injection rate/stabilized liquid
production rate ratio. The averaqge ratio for the four Unit 1 injectors
is 8. Maximum injection rates for the subject injectors were estimated
using this ratio (8) and liquid production rates from the subject

iniectors.



TABLE Al

1984-07-30
Waskada Lower Amaranth "A" Pool
Proposed Waterflood Project
Properties of 10 Equal Thickness Layers Having
Permeability Variation of .8 (k =83 md & h = 3.1 n)
Dykstra-Parsons Adjustl Adjust Laysim
k h kh kh k k

Layer md m md-m md-m md 10'9 m2

1 1250 W31 387.5 141.9 458.0 .000452

2 470 31 145.7 53.3 172.0 .Q00170

3 262 .31 8l.2 29.7 95.9 .0000946

4 166 .31 51.5 18.8 60.8 .0000600

5 108 .31 33.5 12.3 40.0 .000039

& 73 .31 22.6 8.3 26.7 .0000263

7 48 .31 14.9 5.5 17.6 .0000174

5 3C .31 9.3 3.4 il.0 .0000108

9 17 .31 5.3 1.9 6.3 .00000618

10 6.4 31 2.0 o7 2.4 .00000233

753.5 275.8

Composite 89 3.1 276.0
L. Adjust kh = Dykstra - Parsons kn x 279

753.5



1984-06-25
TABLE A2

Waskada Lower Amaranth Pool
Reservoir Fluid pvT Properties

011
Formation
Volunme
Pressure Factor Soln GOR 0il Visc. Cas Visc. Water Vige.
wPa (GAY R @3/ m3 &3 /m> cp 1073 cp Z ep
1000.9 1.1125 25 1.02 8.78 1.9769 0.758
L500Q.0 1.1225 29 1.74 9.15 0.9631 0.758
2000.0 1.1306 32 1.62 D.54 0.9610 0.758
2500.90 1.1373 35 1.53 9.94 0.9549 0.758
3000.0 1.1432 38 1.47 10.30 0.9501 0.758
3500.0 1.1484 41 1.42 13.80 0.94p85 0.758
4000.6 1.1531 43 1.38 11.20 N.9442 0.758
4220.0 1.1550 44 1.29 11.40 0.9437 0.758
4500.0 1.154¢ 1.29 N.758
5000.0 1.1538 1.30 0.758
5500.9 1.1531 .31 0.758
H0N0.0o 1.1523 1.32 0.758
6500.0 1.1516 1.33 .758
7000.0 1.1509 1.34 .758
7506.0 1.1502 1.35 0.758
2000.0 1.1485 1.36 0.758
¥500.0 1.1428 1.37 0.758

1 Sample from Well Omega Waskada 8-26-1-26 WPM
2. Reservoir Temperature 45°¢C
3. Saturation Pressure 4 220 kPa
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APPENDIX B

Waskada Injection Well Candidates
Well Completion and Stimulation Sumnmary

Newscope et al Waskada 5-7LAM-1-25-WA{

114 mm casing, landed at 930.5 m KB. JCemented to surface.
Plug back total depth: 926.0 m KB.

Perforations: Lower Amaranth from 916.0 to 924.0 m KB.
Stimulation: Fracced with 27 tonne sand.

Jewscwpe ot al Waskada 13-7TAM-1-25-WMM

140 mm casing, landed at 935.5 m KB. Cemented to surface.
Plug back total depth: 931.4 n XB.

Perforations: Lower Amaranth 913.5 - 926.0 m KB.
Stimulation: Fracced with 30.0 tonne sand.

Chevron Waskada 5-18-1-25-UPM

140 mm casing, landed at 963.5 m XB. Cemented to surface.
Plug back total depcth: 949.0 m ¥B.

Perforations: Lower Amaranth from 913.2 - 922.5 m XB.
Stimulation: TFracced with 16 tonne sand {Sanded Off)

Chevron Waskada 7-1-1-26-0PM

140 mm casing, landed at 968.5 n KB. Cemented to surface.
Plug back total depth: 955.9 m KB.

Perforations: Lower Amaranth froam 914.0 to 925.0 m KB.
Stimulation: Fracced with 27.0 tonne sand.

Chevroa Waskada 15-1-1-2p-WPM

140 =mm casing, landed at 955.5 m KB3. Cementad to surface.

Plugz back total depti: 945.5 m ¥B initially.

Perforations: Mission Canyon from 936.0 to 938.0 m KB
(Tempnrarily Abandoned}

New Plug Back Total Depth: 93L.0 m KB (Cement Retalner)

Yew Perforations: Lower Amarvanth from 215.0 to 929.0 m KB.

Stiwmulation: Fracced with 7.7 tonne sand (Sanded 0Off).

Chevron Vaskada 5-12-1-26-WPM

140 mm casing, landed at 979.5 m KE.

Plug back total depth: 963.6 m KR,

Ferforations: Lower Amavanth from 9%27.0 to 936.0 m ¥K3.

Stimulation: Fracced with 27.0 tonne sand.

Remedial: Cement squeezed top of MC-3 to shut off excessive water
production - only partially successful.



Chevron Waskada 7-12-1-26-WPM

140 mm casing, landed at 955.0 m KB. Cemented to surface.
Plug hack total depth: 939.3 m KB.

Perforations: Lower Amaranth 916.5 - 923.0 m KB.
Stimulation: Fracced with 11.0 tonne sand (Sanded Off).

Newscope S. Waskada 15-12-1-26-WPM

114 mm casing, landed at 958.5 m KB.

Plug back total depth: 953.2 o KB.

Perforations: Lower Amaranth from 909.0 - 921.0 m KB.
Stimulation: TFracced with 27.0 tonne sand



APPENDTIX c



Plastic

CONTAINER IDENTITY

CORE LABORATORIES - CANADA LTD.
Patroleurn Reservoir Engineering
CALGARY ALBERTA

WATER ANALYSIS

7021-83-730

Chevron Canada Resources Limited

LABORATORY NUMBE®

1 of 1

LSD 10-1-1-26 WPM

APFERATON

Chevron Waskada t0-1-1-26

AGHR

LOCATION

Waskada, Manitoba

WRLL ON JAMPLE LOCATION Namik

Spearfish

HE ELEKV. GRDO, CLEV.

FIRLD O ANEA

FOQL OR IOMNK

TAMPLE R

TEST TY PR &

Wellhead

L1-9

TEAT RECOVEARY

oc

!
!
.

&
POIMT QF SAMPLE AMT. ¥ TYPE CUSHIDN MUD NESISTIVITY
l ' PUMPING ELOWING GAS UIFT SWAB .
] WATERA m¥d QL mi/a  Gas m/d
TEST INTERYALA OR PERFY,
) @ _°c @ o ||
LEFARATOR =SHAKMRVOIR CONTAINER CONTAINER SEFARATOR
WHEM SAMPLED WHEN RECEIVED I I
o _ _ _ PRESSURES.KP& _. __ — o o — — _— Jd L _temreaatunmes. °c _

83

12 15

83 12 16

OATE sAmPLED {¥/miD]

DATE RECEIVES (¥/m/D] OATE AMALVESED |rv/m/D] ANALYST AEMARNS
10N mo/L FraTt!i,on MEQ/L 1ON mgiL Framc?ion MEQ/L TOTAL SOLIDS mg/l
e 37500. 10.3389 (le3l.1 « 59042, 10.5736 | 1690.7
EY EVAPORATION & !|o°|: BY EVAFORATION & |IU°C
“ 272, {00026 | 7.0 | |¥
e 2383, |0.0228 | 18.9 ||’ 104495,
Ma 276. |0.0026 | 22.7 | 1°°4 131. {0.0013 2.1 .
Be 04| 3992. {0.0382 83.2
sr €O, 0. [0.0000 0.0 1.0755 @ 15.4%¢ 1.3490 5 20.
Fe NOT DETECTED o 0. [0.0000 0.0
Has NOT |[DETECTEI 7.3 c0.073 ) asec
pH RELIETIVITY [OHmimeTERs)
LOGARITHMIC PATTERN MEQ PER LITRE
g b H : - 2 g 2 % .
" \.Jw""n-.»\ e 2l -1-‘""-" |
g .-—F""'—'-‘_
Ca b“‘\‘ '-F"--—--‘ HCO.,
u\\ -.""""-u
N T
N'\ N""--...,, o
Mg - a
b ort™ 1
-“-..“'\.h ’,..-"1"[‘/
Fu ca

REMARKS o1 equiv. 102561.




% Fu

A
Lidorirowas

ETOTL I TR

CCENCENUMAER

2-12-1-26 W1

OELD A AREA
TEST Tvm L]
LY
MULTIPLE
RECOVERY

Tam immval imeteest

CHEMICAL B GEOLOGICAL LABORATORIESLTD,

EDMONTON FORT ST, JOHN CALGARY

WATER ANALYSIS

JFERATOR SamE

CHEVRON CANADA RESQURCES LIMITED

WELL MARSE A e AR

Chevron Waskada 2-12-1-26

0, OF IONE

mc3

NAME OF SAM®ER TOMPANT

TEST SECOvEMY

SAMPLING POINT

Well Head

Amr & TYm Of CusmON MUD RESISTIVITY

TYPE OF PRODUCTION

PUMPING FLOWING GAS LT Swas .
PRODUCTION RATES
1084-01-19 1984-02-07 1984-02-20 S. Sargious
ﬂi Mass L1 my! Mass £
IoN g-m? Fraction molm tON g-m3 Fraction maten
TOTALSOLIDS =¥’
ne 38 330 0.3870 1667.36 a 58 500 0.5601 1449.70 am
x 258 0.0025 65.80 Br 109 200
Ca 2 042 0.0195 50.95 r 103 800 104 454
Ma 510 0.004% 20.94  HCo, 366 0.0035 6.00 ORGANICS: TRALGE
8s S04 4 448 0.0425 44.26 1.074 7 1.,3501 '~
Sr COg 0 0.0000 Q.00
Fe FRESENT ‘ . oW oio.oooo 0.00 7.8% 23 0.076 ™
. i i : . . - -
s PREGENT REMARKS
Clear, colorless filtrate
THMIC 5 recovered from a sample
L LOGARITHMIC PATTERN ¢ /moim ..., containing a trace sedi-
hili TUE S B Baa 0 8 Seww - 3288 8 = 12222 o oows 3wtk B NI T 0RMY mEnt’atrace of hydro..
carbons and hydrogen
sulfide.
e - <l
HCOy
%30,
% COy
i i1 it L P i



j’:%\ CHEMICAL & GEOLOGICAL LABORATORIES LTD.
o, ) e
/ /f.’g.:.? EDMONTON FORTST JOHN  CALGARY A

s s WATER ANALYSIS RAREEEReE
CH4 4067 L

CHEVRON CANADA RESQURCES LIMITED )
5-7-1-25 W1 Chevron Waskada 5-7-1-25 |
Spear?ish o
Well Head '
T (newe v imvras) TYPE OF PRODUCTION

PROQUCTION RATES

wa TR wmly on mid  GAs 1olm? g
Pectoranans imetren)
SERARA TOR meares mESERVON SOuURCE
GAUGE PAESSURE W
SEramAION TAEATER RESEAVO 1ounct
TEMMEAATURE <
Dard samabirp v W0 BaTE RECEIVED ¥ M Oy DATE REFOATED 1Y M AMALYST QTHER 10F QN & NV

1984-01-19 1984-.02-07 1984-02-20 S. Sargious

-1 c m-v-

oY Mazs Mass <
10N P | i}
o 9 md Fraction mokm ton g-m3 Fraction molm

'

TOTALSOLIDS =Y
e 38 330 0.34646 1667.36 a 58 500 0.5595 164%.70 9:m

X 328 0.0031 8. 40 Br 107 300

ca 2 042 0.0175 50.95 ! 102 700 104 5i7

Mg 486 0.0046 19.98 w0, 275 0.0024 4.51 ORGANICS: TRACE

RELANIVE DENSH MY REFMAC TI4F ‘HDE

Bs 504 4 594 0.0441 47.80 1.068 ™7 1.34%8H

sr €0, 0 0.0000 0.00

T ORSEAVIQ o MESISTIV! FY IR

FRESENT ;o ow 0 10.0000 0.006 7.6% 23 Q.077 »»

E

%S NIL ‘ REMARKS

Clear, colorless filtrate

LOGARITHMIC PATTERN  ¢/molm3 recovgrgd from a samp1e_z
containing a trace sedi-

‘i‘lii TN 00 deeaw een o 332232 % 22233 4 u..s woaeed ¥ AN iiiii ment and a trace of hydro-

carbons.
Ns n <t
%G HGOy
4y 480,
% Fe % COy



(A

. . LA
[ é‘" 9

S §\

Twosmoent

NIRRTy
CENCE NUMBER

5-7-1-25 Wl

FIELD O AAEA

TEST Mvlg L]
L)
MULTILE
RECOVERY

Tout inaprwns meirenl

Pariie ptiony (Mt ek

CATE 3AMPLED +¥ & DF

1984-01-19

Mass
9 m3 Fraction

ION

v 3B 190 0034874 1661.27 a

K 282 0.0027
Ca 1 942 0.0189
Ma 632 0.0041

re FRESENT

LOGARITHMIC PATTERN
‘ilii BEV LY Eaw o 8 se0 - - 32332 % 2 TIEI L L.z o woaswwi NRRT iiiii

DATE RECEIVED ¥ & OF

. 1984-02-07

CHEMICAL & GEOLOG'CAL LABORATOQRIES LTD,

il
EDMONTON  FouTST, JOHN CALGARY £
WATER ANALYSIS ad A we o wwn

GRG0 -

IPERAFOR NAME

CHEVRON CANADA RESQURCES LIMITED

NELL hamy

Chevron ‘laskada 5-7-1-25

FLEvaTIONS
FE ey AD

PIOL Ok IONE NAME OF SAMPLER IR ANY
TeST mECOVEAY
SamPUnG POINT AMT & ryPE OF CUSHICN MUD RESISTut Y

Well Head “ome
. ] TYPE OF PRODUCTION 7 -
LTt ] B _ rowmwa GAg LPT SWaR '

PRODUCTION RATES

warea LRI mie  GAS 1dml g
SEFARATOR R TREA TER RESERVDIA SOURCE
GAUGE *MESSunt Wy ‘
SERANATON FREATER NESERYOWR SOURCE
TEMPEAATUAE &
DATE REMORTED (¥ .00 ANALYST GTHER (HEORMA NN

1984-02-20 S. Sargious

___1.‘ oy Mass _!'c
molm’ ION 9-m3 Fraction molm’

TOTAL SOLIDS mi%
58 000 0.557%9 1635.40 9'm

FVAPORATED W 1I0rC FAAPORAIED o 188

7.22 8 : 108 700
48.95 ' 102)900 10ém?€£
25.98  wco, 3346 0.0032 ?.51 ORGANILCS: TRACE

S04 4 555 0.0438 47.37 1.070 = 1.3500 -~

coq 0 0.0000

NPSEAVEQ L

7.8% 23-

RESAS Tovt 07 -0nm me

0.076

o 0'0.0000

Has NIL REMARKS

-
1
Clear, colorless filtrate
recovered from a sampte
containing a trace sedi-
ment and a trace of hydro-

¢ /melmd

carbons.
Ne 4 -y <l
%Ca HCOy
\ %My % 504
i
v, Fe ‘4 C0y
l P P i ot ) P o i i
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i
™ e

Plastic

CONTAINER IDANTITY

CORE LABORATORIES - CANADA LTD.

Petroleurn Reservorr Engineering

CALGARY ALBERTA

WATER ANALYSIS

Chevron Canada Resources Limited

a8

7021-83-730

LABCRATORY NUMEBE R

LSD 10-1-1-26 WPM

QOPERATOR

Chevron Waskada 10-1-1-26

LACATION

Waskada, Manitoba

FIELD QR ARKEA

Spearfish

WELL OF SAMPLE LOCATION MAME

FOOL OR ZONNK

TEST TYFE & NG

Wellhead

TEST RECOVERY

1 of 1
rAGE
e ELEV. GRD. ELEV.
SAMPLER
@ oc

PFOINT OF SAMPLE

AMT. I YYPE CLUSHION

MUD HERISTIVITY

PUMPING FLOWING GAS LIFT SWAB
| I
{ | WATER m3/d oL mdid  gas m3/d
THESY INTERVALT QR FERFS.
| ® _ °oc 8 % | | |
SEFARATORN TMEERVOIN CONTAINER CONTAINER AEFARATOR
| WHEN SAMPLED WHEN RECEIVED (I |
. _ . - — __ __ PRESSURES.kPa _ __. _ _ __ _ _ __ _ _ _llL _temreraTumesoc_ _ |
83 12 15 83 12 16 LS
DATE samMPLED [Y/M/0] DATE ABCHIVED (¥/M/O)] DATE ANALYS®ED (v /M/D) ANMALYST REMARKS
10N mg/L. Fra:.lt?on MEQ/L. 10N mg/L Frar:Sion MEQ/L TOTAL SOLIDS mg/L
— e ——— ;
. [t}
N 37500. [0.3589 [1631.1 59942. [0.5736 | 1690.7
AY EVAFORATION ¥ !lo"-'c BY EVAPORATION ¥ |lu°c
b 272. |0.0026 | 7.0 | |¥
e 2383. (0.0228 | 118.9 ' 104495
AT IGMITION CALCULATHED
e 276. |0.0026 | 22.7 | ['°°4  131. |0.0013 2.1
Ba 5%l 3992. [0.0382 83.2
sr €03 0. |0.0000 0.0 1.0755 @ 15.4°¢ 1.3490 5 20.
SPECIFIC GRAVITY REFRACTIVE INDEX
Fe NOT' DETECTED o 0. 0.0000 0.0
H2S NOT [DETECTH 7.3 n.073 @ 250¢C
DH RESISTIVITY {CHM/METERS]
LOGARITHMIC PATTERN MEQ PER LITRE
Na T \—4 _ S - T - —“——-.: . c!
l“"ﬂ .-u-‘—lﬂul""—'-
- p=t="1
Ca N\ ——"'"'—' HCO
e 3
N |
'N\ \""'"-.
e N P o
-1""‘"-1'-.‘ .n/’—‘-——- )
e |t I
Fe 05

REMARKS Mol eguiv. 102561.



CONTAIMER 1N TITY
LICFMCE NIMBER

5-18-1-26 W1

Waskada

FEST TYPE N
N
MULTHRE
ALCOVFRY
- 1,

Ve alions Imatren

913 - 922.5

1984-07-10

mey !

LA, Mass
ION .
g-m 3 Fraction

v 37 780 0.3662
. 25 0.0002
& 1 506 0.0146

535 0.0052

Maq

Sr

re FPRESENT

LOGARITHMIC PATTERN

CHEMICAL & GEOLOGICAL LABORATORIES LTD.

EDMONTON FORT ST. JOHN CALGARY

WATER ANALYSIS

OPERATON NaME

CHEVRON CANADA RESOURCES LIMITED

WELL NAME

Chevron Waskada 5-18-1-26

POOL QN IONE

Spearfish

SAMPLING POINT

MAME OF SAMPLEN

D. Spencer

FEST RECOVERY

AMT & TyPE OF CUSHION

Fhe
LABORATORS | 7\

LABDRA TORY NUMBEH

CB4-46045

ELEVADNONS
LB ireiras G

470.2

COMPANY

L1

466

MU RESISTNITY

OATE RECEIVED ¥ WM D1

1984-07-26

Lease Production Tank
TYPE OF PRCDUCTION

PUMPMNG FLOWING GAS LIFT
PRODUCTION RATES
WATER mla  on m?
SEFARATOR TREATER RESEAVOIN
LALUGE FRESSUAE s
SEFARATOR TREATER RESERVOIA
TEMPENA TURE c
DATE AEROATED v M. D1 ANALYSY
1984-07-30 S. Sargious
______3_: .’&: Mass <
molm’ 1ON g.m?3 Fraction rm:nl-o'n‘3

14643.43 cl 0.5719 14663.80

21.99 o, 195 0.0019 3.20
so, 4 127 0.0400 42,92
co, 0 0.0000 0.00

oH 0 0.0000

Hs NIL

c /mol.m'a

iiili BEEA T isvaw soo- . ZITTotorotoiiriooo...:oa wxai & BLE iiiii
Na "~ »
Yals
aMg -
% Fe

Swad
a Gag 1g8m? g
SOUNCE
SOURCE
OTHER INFORMA DON
-7
TOTALSOLIDS =i

g-m’
EVAFPORATED @ 117 C

103 100

AT IGMTION

?5 200

EVARORATED @ 10 C

CALCULATED

103 148

ORGANICS:

AELATIVE QENSITY

TRACE

1_068 L 1.3485 »I%C

ORSERVED pH

7.8° 24«

AESISTIVITY 1ORhm m1

0.075 =

REMARKS

Clear, colorless filtrate
recovered from a sample
containing a trace sedi-

ment and a trace of
hydrocarbons.

[+

S0,

%4 €0y



FOMTAINER 1N 1T TY
LICENCE NUMBER

8-1-1-26 W1

FHELD A AREA

Waskada

Fest ryps N

MU TIRLE
AECOVERY

Tt lnlare v inmiray

CHEMICAL & GEOLOGICAL LABORATORIES LTD.

CALGARAY ol 0%;(
£ 1adonstomes |

EDMONTON FORT ST. JOMN

LABORATINRY MUMBER

CB4-6046-2

WATER ANALYS!S

CHEVRON CANADA RESOURCES LIMITED .

466.9

COMPANY

Chevron Waskada 8-1-1-26 462.3

NAME OF SAMAMESR

D. Spencer

FOOL GA IONE

MC3

TEST MECOVEAY

SAMPLING POINT AmT & TY#E OF CUSHMION MUD RESIShiviTY

Lease Production Tank
TYPE OF PRODUCTION

PUMPING FLOWING GAS LIFT SWwaAR
PRODUCTION RATES
wATER wmla  ou s Gas wlm' s
Fartoranuny imetcas SEPARATOR TREATER AESEAVOIR SOUALE
GAUGE PRESSURE e
93] . 5 - 933 SEFARATOR TAEATER RESERVOIR SOURCE
TEMPERATURE C
CATE SAMPLED v M DI DATE RECEWER 1v M D) DATE AEPORTED (¥ M.OI AMALTST GTHER INFORMA N
1984-07-11 1984-07-26 1984-07-30 S. Sargious
T ot
o~ g".'.:"J Fr:‘:ns:n K:m—‘j 1oN :—:‘3 Frz:i::n m‘:nl.-:rn'3
TOTALSOLIDS ¥
va 40 130 003601 1745066 a 64 250 0,57465 1811.85 grm’

) 25 0.0002
& 2026 0.0182
496 0.0045

Mg

Ba

re FRESENT

EVARGAATED @ Y1 ¢ EVARORATED (w 1807 C

111 700

AT IGMITION

101 600

0.564 Br

CALCULATED

50.55 ' 111 450

20. 39 28 0.0003 DRGANICS: TRACE

HCO3
504 4 485 00,0402 46. 65 1.075 =7 1,3497 -n
cos 0 0.0000 0.00

OESERVED BH

7.8% 24«

RESISTIVITY (Ohm m1

oM 0 0.06000 0.073 »me

s NIL REMARKS

Yellow colored filtrate
recovered from a sample

L LOGARITHMIC PATTERN  ¢/moLm™? ..., containing a trace sedi-
EE L BT Gaee v qev. o 32222 % 2222 o voes gassi 22080 I ment and a trace of
hydrocarbons.
Na - ]
ACa \ HCO,
YaMig 1450,
s Fu % COy



%Ca

VaMg

4 Fe

COMIAIMER IDENNTY

LICEMCE NUMBER

3-12-1-26 W1

FFELD O AMEA

Waskada
TEST Tvit L 14}
MuULTHRLE™ "
MECOVEAY

335 - 936.5

1984-07-11
v

0N g‘m.3

W 42 100

) 30

o 2 643

Ma 267

8a

Sr

re FRESENT

DATE RECEIVED 17 M D

1984-07-26

CHEMICAL & GEOLOGICAL LABORATORIES LTD.

EDMONTON FORT ST. JOMN CALGARY
WATER ANALYSIS casonaone mosees
CB84-46046-1
OPERATON K AME
CHEVRON CANADA RESQURCES LIMITED
Chevron Waskada 3-12-1-26 467.6 463.3
*OOL 0N ZONE NAML OF SAMPLER COMPANY
MC3 D. Spencer
TEST RECOVEAY
SAMBLING PO T AMT & TYPE OF CUSHWON MUD AESISTvITY
Lease Production Tank
TYPE OF PRODUCTION
FUMPING FLOWING GAS LT swaAB
PRODUCTION RATES
waTER s on mla  GAs 1o¥mia
SEPARATOR TREATER RESERVOIA SOURCE
SAUGE PREASURE wa
FEPARATOR TREATER RESEAVOIR SOQURCE
TEMPERATURE €
DATE REPORTED i¥ M-OF ANALYST QTMER INFORMATION

1984-07-30 S. Sargious

e B e
0.3617 1831.35 _ 66 750 0.5735 1882.35 TOTALSOLIDS 2
0.0003  0.77 132 200
0.0227  65.95 107 900 116 383
0.0023  10.98 e, 305 0.0026  5.00 ORGANICS: TRACE

LOGARITHMIC PATTERN c/moim™3
HEET 10084 G1sa s :

$04 4 288 0.0349 44,60 1.078 == 1,3505 »n

o5 0 0.0000 0.00
OH 0 0.00600 0.00 7% 24« QL0770 ==
nps NIL REMARKS

Clear, coloriess filtrate

recovered from a sample

containing a trace sedi-
s euvi ¥ 4 01) iiiii ment and a trace of
hydrocarbons.

C)

HEO;

%80,

1 CO4



LONTAIMER 1DENTITY

SICENCE NUMBER

7-1-1-26 W1

Waskada

TEST TveF NC

MULTIME
RECOVEAY

Taw Ingevar imateas

914 - 925

UATE SAMPLED {¥ M O

1984-07-23

Mass
Fraction

HON

na 41 000 00,3612 1783.50

30 0.0003

K
s 2 138 0.0188
Ma 112 0.0010
8a
Sr

re FPRESENT

OATE RECEWED (Y M Dt

1984-07-26

CHEMICAL & GEOLOGICAL LABORATORIES LTD.

EDMONTON FORT ST JOHN CALGARAY

WATER ANALYSIS

OPERATOR WAME

CHEVRON CANADA RESOURCES LIMITED

WELL MAME

Chevron Waskada 7-1-1-26

FOIL OR IOME

Spearfish

TEST RECOVERY

SAMPLING POINT

Lease Production Tank
TYPE OF PRODUCTION

PLIM MM FLOWING GAS LIFY
PRODUCTION RATES
WATER mla  on mha
SEFARATOR TREATER RESERVOIR
GAUGE PRESSURE (L.
SEPARATOR TREATER ARSERYOIR
FEMPERATURE c
DATE REPORTED 1¥-M O) ANALYST
1984-07-30 S. Sargious
£ my ! Mass i
- ION g-m3 Fraction mokm 3

o 65 500 0.5770 1847.10
0.77

53.35

4.61 o, 372 0.0033 .10
so, 4 362 0.0384  45.37
cay 0 0.0000 0.00
oH 0 0.0000 0.00

wps NIL

k)
laporsronts

LABQRATOAY NUMBER

CB4~6047--1

NAME OF SAMPLEA

D. Spencer

AMT & TYPE OF CUSHION

467.8

Fifvanons
KB imetran GRD

463.2

COMPANY

MUD RESISFIVITY

SWASR
GAS 10%md 4
S0UnCE
SoumCE
OTHER [NFORAMA TYON
TOTALSOUIDS =¥
g-m

164 900

AT IGNITION

104 600

ORGANICS:

RELATIVE DENSITY

1.073 =

OBSERVED oM

.82

24«

EVAPORATED o 100F C

CALCULATED

113 514

TRACE

REFRACTIVE INOE X

1.3501 «n

RESISTIVITY (Onm m:

0.0869 e

REMARKS

Clear, coloriess filtrate
recovered from a sample
containing a trace sedi-

LOGARITHMIC PATTERN ¢ /moim’3
TIEF 000 Geva s sone o zxrs ot orrrs oL waea s in dddid ment.
Na ]
4Ce HCO,
YaMg Y80,
Yy Fe 1% Cly



COMIAINGA IDENTTY

LH ENUE NUMBER

1-1-1-26 W1

Waskada

TEST rvpg NG

MULTIPLE
AECOVERY

LU TR T

Pérksionsimeirs g

918 - 930

1984-07-23

-1
Mass
-3

g-m Eractran

m-v

ION

OATE RECE{VED I M-DI

1984-07-26

CHEMICAL & GECLOGICAL LABORATORIES LTD.

EOMONTON FORT ST. JOHN CALGARY

7.2
éé?ﬁx
A

L LY

WATER ANALYSIS

LABORA FCRY NUMABE R

C84-6047~2

OPERATOR MAME

CHEVRON CANADA RESOURCES LIMITED

WELL NAME uAD

Chevron Waskada 1-1-1-26 466.6 462

FOOL OR ITONE NAME OF SAMPLEA COMPRNY

Spearfish D. Spencer

Ehtvl TONS
a8 imatran

TEST MECOVERY

SAMPLING POINT AMT & TYPE OF CUSHION WUD RESISTIVITY

Lease Production Tank e
TYPE QF PRODUCTION

PUMMNG FLOWING GAS LIFT SWAR

PRODUCTION RATES

WaTER mig an m'a  GAs 1wimd s
SEFARATOR TREATER AESEAVOIR SOURCE
GAUGE PAESSURE v
SERARATOR TAEATER RESEAVOIR SOURCE
FEMPERA TURE <
OATE NEROATED v M. ANALYST OTHER (NFORWEATION
.
1984-07-30 S. Sargious
< my! Mass <
molem 3 1on a-m? Fraction molm 3

TOTALSOLIDS mV_.

ne 42 100 0.3816 1831.35 a 66 250 0.54691 1848.25 grm3

K 30 0.0003

3

Ca 2 042 0.0175
wa 1 191 0.0102
Ba

Sr

re FRESENT

LOGARITHMIC PATTERN

EVARORATED W 110°C

145 200

AT HGMITION

104 700

FVAPORA TED rav 1407 C
G.77 B
CALCULATED

50.95 ) 116 415

ORGANICS:

AELA IVE DENSITY

1.074 ==«

TRACE

REFMAL TVE INDE

1.3504 »=

48.95 o, 346 0.0031
so, 4 436 0.0382
co, 0 0.0000

NRSERVED pH

9% 24«

RESISTIVITY IOnm my

OH 0 O- 0000 0. 069 PerYs

His NIL REMARKS

Clear, colorless filtrate
recovered from a sample

3 containing a trace sedi-

¢ /maol.m’

PR F 008 Genay seen ozt v trams L. s awei vilti iiidl ment.

Na . - [H]
%4Ca HCO,
Mg %480,

% Fe

% €03
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A NTE NUMBER

1-12-1-26 Wl

CHEMICAL & GEOLOGICAL LABORATORIES LTD.

EDMONTON FORTST. JOHN CALGARY

WATER ANALYSIS

OQPERATOR NAME

CHEVRON CAMNADA RESOURCES LIMITED

WELL NAME

Chevron Waskada 1-12-1-28

oty %
Pl AT,

LABORA TORY NuMEER

CB4-4048

FLE VA NONS
L

468.3

FOOL OR ZONE

Spearfish

FIELD GR AREA

Waskada

TEST TrP§ LT ] TEST AECOVERY
ML TIPLE *
AFCOVENY SAMPMLING POINT
Lease Production Tank
a7 in ™ TYPE OF PRODUCTION

HAME CF SAMPLER

D. Spencer

AMT & TYRE QF CUSHON

464

MUD AESISTIVITY

& 2%

- e PRODUCTIONG‘:::ES o
9] 2 * 5 N 923 ° 5 e " SEPARATON TREATER AESEAVOIR SOURCE
1984-07-19  1984-07-26 1984-07-30 S. Sargious
v 39 300 0.3622 1709.55 . 62 250 0.5737 1755.45 TOTALSOLIDS 24
. 25 0.0002  0.64 {&?;33" o
. 2090 0.0193  52.15 100 300 108 513
e 335 0.0031  13.77 287 0.0026 4.71 OKGANICS: TRACE
. s, 4 226 0.0389  43.95 1,071 -m  1.3494 -
. coq 0 0.0000 0.00

sfe FPRESENT oH 0 0.0000

ns NIL

OBSEAVED  pH RESISTWITY (Qhm m 1

8.0+ 24« 0,073 an

REMARKS

Clear, colorless filtrate
recovered from a sample

3 - I »
e LOGARITHMIC PATTERN < /motm _ . ..., containing a trace sedi-
BEd 0 R0y Gesa s o0, o 22222t ororrIzol .. xoav3i BEEFL OR1IRA ment and a trace of
hydrocarbons.
Na a . cl

vala HCO:

vamg 180,

s Fe YA COy
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Special Core Analysis Study
for
OMEGA HYDROCARBONS LTD.
Omega Waskada 2-2-2-26 WIM

Spearfish Formation
Manitoba

Special Core Analysis

LAB
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CORE LABORATORIES - CANADA. LTD.
LA8

1984 08 01

Omega Hydrocarbons Ltd.

630, 330 - Fifth Avenue S.W.
Calgary, Alberta

T2P QL4

Attention: Mr. Mark Mawdsley

Gentlemen:

SUBJECT:  Liquid Permeability - Liquid Sensitivity
Measurements

Omega Waskada 2-2-2-26 WM
Qur File Number: 7009-312-84-063

As requested by Mr. Mark Mawdsley in a telephone conversation with
Mr. Jim Heather on June 19, 1984, Liquid Permeability - Liquid Sensitivity
Measurements were performed on 3 core plugs from the Spearfish Formation
© the subject well. Samples used in this study are lithologically described
- tazitified as to sample number, depth interval, permeability to air,
Boyle's Law porosity and grain density on page 1.

Cylindrical core plugs, 38 mm in diameter, were drilled from weathered, full
diameter core pieces using 60 000 ppm T.D.S. brine as the bit lubricant and
coolant. The brine was comprised of Sodium Chloride and Calcium Chloride.
The core plugs were extracted with toluene to remove all hydrocarbons,
Teached of inorganic salts with methancl and dried in a vacuum oven at 85°C.
Permeability to air, porosity and grain density values of samples used in
this study are reported with the liquid permeability data.

Four simulated brines were prepared for use in this study. They are identified

as 92 400 ppm T.D.S. brine synthesized from a water analysis of the Omega
Waskada 7-25-1-25 WIM well, 183 745 ppm T.D.S. brine from Omega Waskada
16-13-1-26 WIM, 5 900 ppm T.D.S. brine from Omega Waskada 11-29-1-25 W1IM

and 114 339 ppm T.D.S. brine from the Omega Waskada 11-30-1-25 WIM well. The

R TEDE

T PO T T T AT L. L g T o e - g Yo e s 5 <
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Omega Hydrocarbons Ltd.

brines were synthesized in accordance with water analysis information received
from Mr. Mark MawdsTey. The chemical constituents of the brines are presented
on pages ¢ through 8.

In preparation for Liquid Permeability - Liquid Sensitivity Measurements,

3 core plugs were evacuated and pressure saturated with 92 400 ppm T.D.S.
simulated formation brine. Specific permeabilities to the saturant were
measured and then permeabilities as a function of pore volume throughput
were determined for the other simulated waters as indicated in the tabular
data on pages 9 through 11. In all cases, the samples do not appear to have
been significantly affected by the fluids tested.

Upon completion of Special Core Analysis testing, the 3 samples were forwarded
to our Core Department for Klinkenberg Permeability Determination. Results
of these tests will be reported under separate cover when available.

We appreciate the opportunity to be of service to Omega Hydrocarbons Ltd.
Should you have any questions pertaining to these test results or if we may
be of further assistance, please do not hesitate to contact us.

Yours truly,

CORE LABCRATORIES-CANADA, LTD.

/ ///// v #/
e A e
C. L. (Clay) Hunt

JH:3gm



CORE LABORATORIES - CANADA LTD. |

CALGARY, ALBERTA

page 1 of 11
FiLe  7009-312-84-063
company  Omega Hydrocarbons Ltd. FORMATION  Spearfish
WELL Omega Waskada 2-2-2-26 FiELD Waskada
LocaTioN  LSD 2-2-2-26 WIM PROVINCE Manitoba
IDENTIFICATION OF SAMPLES

GRAIN
SAMPLE DEPTH PERMEABILITY POROSITY DENSITY
NUMBER METRES MILLIDARCYS FRACTION kg/m? LITHOLOGICAL DESCRIPTION

3A 908.71 2.37

15A 914.05 1.22

43A 924.45

‘hege anaivees 0UNONS of Nierpralahons arg Based on observations snd matenal suopled Dy the chant

0.154

0.149

0.151

2710 SST: grysh tn, wl ind, vf gr,

wl srt, sh, dol

2700 SST: grysh olv, wl ind, vf-f gr,

mod srt, sh, dol

tn, wi ind, vf gr, wl srt,
sh, dol

2720 SST:

10 whom and lor whosa exclusiva and conhdental use this reporhis mags The nlerprelations or

squnans expressed regregent the best udgment nf Core Laboralones - Canada Lid 1ail errors ang omissions excepled). bul Core Laboratones - Canada L1a and s GHhcers and ampioyees assuMe No
-aSpoNS LIl 3@ Mare NG warranty or representatons as (o e productivily, proger operanon, or profitableness of any il gas or alnar minerai wali or sand 10 condechon with whiich such renortis used or

2hed upon

|
|
;



M ?H’E CORE LABORATORIES - CANADA LTD. W
A CALGARY, ALBERTA il

compaNy  Omega Hydrocarbons Ltd.
WELL Omega Waskada 2-2-2-26

LOCATION LSO 2-2-2-26 WIM

SIMULATED BRINE COMPOSITION

page 2 of 11
FILE 7009-312-84-063

FORMATION Spearfish
FIELD Waskada
PRCVINCE  Manitoba

Constituents

Sodium Chloride (NaCl)

Potassium Chioride (KC1)
Calcium Chloride (CaC]z)
Magnesium Chloride (MgC12°6H20)
Sodium Bicarbonate (NaHCO3)

Sodium Sulphate (Na2504)

The brine composition was prepared from the following analysis:

COMPANY Omega Hydrocarbons Ltd.
WELL Omega Waskada 7-25-1-25

LOCATION LSD 7-25-1-25 WIM

Concentration,
Constituent mg /L
Sodium 39 607
Potassium 287
Calcium 950
Magnes:ium 740

TURSE ANAlYSES CDUNGAS O AlarIretdlons are bassd 0R ODSArvalians and matenal suDphed Dy INe chent 10 whom and *or whose SxCluSive aNd CONNaGentLG usa thig ropor s made Tha
Tlercretat:ons o apinons expressed reprasent the pest judgmani of Core iLaboratones - Canada Lig 1ailerrors ang omissions gvcepiad)  dulGare LABGalones - Canada Lid and s vihcars

(I AMTQVERS ASH.ME PO T@SDANSIDIy 10T MaKe N0 warranty a7 1epresentanons as to the sraduchivity. proper oderalion or profitamenass ot any o Gas ar other meneral well or sand in

TANSCT AN Wt AT ET SLSD TR0t S usSa A TRl Lo 0N

Constituent mg/L
Chloride 47 000
Sulphate 1 950
Bicarbonate 54

Concentration, mg/L

72 355
547
2 769
3 094
275
5 767

¥

FORMATION  Spearfish
FIELD Waskada
PROVINCE Manitoba

Concentration,

T W P A R T T

R T e



|‘!‘ " CORE LABORATORIES - CANADA LTD.
! Petroleum Reservoir Engineering
CALGARY ALBERTA

7009-312-84-063
7021-84-318

LASORATOAY Mumadm

3 of 11

rAGE

WATER ANALYSIS
Plast:c

COMTAINER

IDEMTITY

Cmega Hydrocarbons Ltd.

SPFERATO®

16-13-1-26

=QCATION WELL OM SAMPLE LOCATION NAME KS SLEV, SN, ELEV.

FIELD OM ARKEA ~3OL Om ZOomE fAMPLER

TEST TYrd & wNO.

Produced Water

TRET AECOVERY

& °C

MUD RESISTIVITY

PFOINT OF SAMPLE AMT. & TYPE CURMION

PUMPING FLOWING GAS LIFT swag
l WATER m3/d ciL md/d GAS m3ia
TEST INTERVALS OR PERFE.
<‘ @ o @ oC | ' ]
SEPARATOR TuSKRVAIA CANTAINER COMTAINE W IEFARATOR
| WHEN SAMFLED WHEN ABCEIVED 11 |
L m — — — . _ PRESSURES.XPa _ __ _ __ _ _ _ _ _ _ 1L ~TEMPERATURES. ®C _ |
84 04 11 84 04 13 LS
DATE SAMPLED lvlut‘nl DATE ANCEIVED (vrmfl!l DATE AN ALY SRD [v{m{n) ARALYST MEMARKE

Ll ON mgiL Frar:t?ol_ MEQ/L f I::l mg/L [ Frz:::‘lfioré MEQ/L TOTAL SOLIDS mg/L
!Nﬂ e6200. | 0.3603 | 2879.5 €1 110434. |0.6010 | 3114.9
[" 919. | 0.0050 23.5 8
e 3311. | Q.0180 | 1e5.2 ! 183745.
Mg 1016. | 0.0055 83.6 HCO5 378. :0.0021 6.2
2a $0,4 1488. | 0.0081 1.0
sr €04 0. | 0.0000 0.0 1.150@) 15.4%C 1.3616 2 2.
' Fa NQT DETECTED oH 0. | 0.0000 .0

HyS PRESENT 6.5 0.047 o 2500

aH RESIBTIVITY (OmM/METERS)
LOGARITHMIC PATTERN MEQ PER LITRE
. k) 2 s H - : 2 : ] -
! ' -Ii —-"+-~-———‘
' hh‘ purmrpar=t™! —_——-—.
s t . 3 ot HCC4
\ w\
N N '
"Ag --..__-‘\l —-'/ S0,
! _h.._..- 1

ca | [ | l T ’r’ﬂ coq

REMARKS  NaCl equiv.

183576.

B

e ————

T Tp—

T ——



m?mj CORE LABORATORIES - CANADA LTD. M

I CALGARY, ALBEATA

page 4 of 11
FLe 7009-312-84-063

company  Cmega Hydrocarbons Ltd. FormaTion Spearfish
WELL Omega Waskada 16-13-1-26 FIELD Waskada
LOCATION LSD 16-13-1-26 WM PROVINCE Manitoba

SIMULATED BRINE COMPOSITION

Constituents Concentration, mg/L

Sodium Chloride {NaCl) 166 136
Potassium Chloride (KC1) 1752
Calcium Chloride (CaCTz) 9 168
Magnesium Chloride (MgC12»6H20) 8 496
Sodium 8icarbonate (NaHC03) 520
Sodium Sulphate (NaZSOQ) 2 200

TR T T I P TR P TR SRR e AT T

e

et

oy R e % = — e ——

p—

Teaga amayses 0N.0NS OF ATArOrElahons are bated NN 3DSErvalioNs ang matenal SLUCoi-ed Dy 1N ¢hanr to whom and for whase exclusee and sontidental wsa (78 1aport S made Tha
FRTDrEtal Gnn 31 SOIRIGNE AvDIB5SEC A0 Asen] tha seST ugment of Core Laboratones- CanadaLid (allerrors andamessigns enceples:  Dul Care Ladaralonas - Caradakid and tsatheers
MG BT Maees 433UME MO FESDONSID LT A1C MAke N0 warranty of representalans as 1o the produclivily, Jroper operanon or proftgoleness ol any 0u $as 3f DRar Mineracwesl or sand n

ZACCRIIOR RN ANCT SGCh regort .S Lusad Or tened upon



'Tiy‘: CORE LABORATORIES - CANADA LTD
( b 1{)‘8 . Petroleum Reservoir Engmeeriny
CALGARY ALBERTA

WATER ANALYSIS 7009-312-84-063
Plast . 7021-84-318

camtAINEA IDENTITY LANORATORY NUMSER

Omega Hydrocarbons Ltd. " 5 of 11

SrEkatam

11-29-1-25

rACHE

LOCATION

WELL QR SAMPLE LOCATION NAME e ELEWV, GRO. ELEV.

FrELD O AmEa POGL OR ZONK SAMPFLEN

TEST tYPR & MO,

Produced Water

TEIT RECOVERY

(<] oC
FOINMT O SAMPLE AMYT. & TYPE CUSHION MUD RESISTIVITY
' PUMPING FLOWING GAS LIFT SwWAB
| WATER md/d oL m3ia  Ggas m3d
TELY MTEmYALA U FPERFE,
® o¢ ® oc || J
IEFARATOR TaIERVOLA CONTAINEAR COMTAINER AKPARATON
WHEN tamsED WHEN REERIVED [ |
- — — — — — . PRESSURES.kPa . _ __ __ _ .. _ _ _ _ Il _vemreratumes.%c _ _ |
84 04 11 84 04 13 LS
QATE SAMPLED (v 'mM/O| OATE ARCEIVED (Y/M/0) DATE AMALYIXD lrimin) ANALYST REMAARS
Don | mgiL ma MEQL 1oN | ma/t ™3 MEQ/L TOTAL SOLIDS ma/L
. 9 Fraction Fraction mag/
— | pmer—y
Na Ct
2092. | 0.3545 91.0 2393. 10.4056 67.5
! AY EVAFORATION & ||.°c AY EVAFORATION @& I"QC
LK 8r

9. | 0.00L5 0.2

20. | 0.0034 1.0 5900.

Wo 1. 10,0002 | 0.1 | [°°3 1212, |o.2085 | 19.9
i 5% 172. |6.0292 3.6
:Sr CQS

_‘ 0. |0.0000 0.0 1.0035 @ 15.4% 1.3324¢ = 22.

SPECIFIC GRAVITY REFNACTIVE IMNDEX

Fe TRACE o 0. {0.0000 0.0

| i NOT | CETECTED 8.2 1.150 @ 250¢
: pH AKSIETIVITY (OMM/METERS)
LOGARITHMIC PATTERN MEQ PER LITRE
~Na . - . =y - - . ’f . - T A et}
hk'lm.., /
P e— ] A l
—d ™ HC03
1 |
AT }
Mg | 50,
s l ‘ CO4
REMARKS

NaCl equiv. 4929,
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CORE LABORATORIES - CANADA LTD. m ) §
CALGARY, ALBERTA Ea

page 6 of 11

Fie 7009-312-84-063

company Omega Hydrocarbons Ltd. FORMATION Spearfish
WELL Omega Waskada 11-28-1-25 EIELD Waskada
Location  LSD 11-29-1-25 WIM PROVINGE  Manitoba

SIMULATED BRINE COMPOSITION

Constituents . Concentration, mg/L

Sodium Chloride (NaCl) 3 868
Potassium Chloride {KC1) 17
Calcium Chioride (CaCTZ) 55
Magnesium Chloride (MgC12-6H20) 8
Sodium Bicarbonate (NaHCOB) 1 669 _
Sodium Sulphate (Na2504) 254 3

1 e e o TSI W P

Trase 3IMavses 05 MGNS Or Nlerpretalons are basad on Abseralions ang Malenal suppiied by tha chent ta whom ang tor whose @xciusive and con’igental use th.g recort s made The
targrelalions Ar S21N0NS expreSsed eprasent 1ha nestjuigment ot Core Laporatores- Canada Lta (allerrorsandomiss.onsexcedled! DuiCore Laboratones -Canada Ltd ara.(snlf cers
ArdaMEIoyEas A35uMe AD rESSONSIDimty ANG MARe MO warranty Or representalions as (o the oroQuctivity, aroper ogeratian or orofitactenass of any 31l gas or gther monaral welior sang n
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CORE LABORATORIES - CANADA LTD.
Petroleum Reservoir Engineering
CALGARY ALBERTA

WATER ANALYSIS

SOMTAINER IDENTITY

7009-312-84-063
7021-84-318

LABORATOMY NUMBER

Omega Hydrocarbons Ltd.

7 of 11

ELLE LT

11-30-1-25

FAGE

“oCaTON

WELL QR SAMPLE LOCATION N AME

KW LLEV. GAD., RLEY.,

FINLD OF AmEa

oL QR ZOME

AMPALE M

TEat Tyem & MO,

Injection Water

TEST AECOVERY

@ oc

!

FOINT OF SamPLE AMT, & YYPE CUSHIOM

MUD AEEISTIVITY

PUMPING FLOWING GAS LIFT SWAaB
I
| WATER m3ig gL mdd  Gas m3ra
TEST NTEAVALY OR FERFS,
@ o¢ @ 9 | | [
sEFamaATOR AESERMVOIN cCOmTAINEDR COMNTAINER sErARATOR
WHEN SAMPLED wWHEN RECH IVED ‘ I I
- — — — — — — PRESSVRES.xPa _ __ _ __ _ _ _ _ _ _ _ L _vtemeemarures oc_ _ |
84 04 1 84 04 13 LS
OATE SAMPLED (vy/m/0) DATE REcEIVED [vimio]l DATE amarysED (vimjo) AMALYST REMARKSE
mg mg
1ON mgrl Fraction MEQ/L ION mg/L Fraction MEQ/L TOTAL SOLIDS mg/L
‘ =—_~"—"—_q Pr—— — —
Ng cl
| 41000. | 0.3586 | 1783.4 66201, |0.5842 | 1884.2
BY EVAPORATION ® 11072 oy gvaramation @ jsaCc
8
< a13. | 0.0027 8.0 '
I f
: 2364. | 0.0207 | 118.0 114339.
1 AT IGMLTION CALCULATRD
, CO.y
" 575.7 0.0050 | 47.3 | "3 371, {0.0032 6.1
%21 2916. |0.0255 €0.7
50 93 0. | 0.0000 0.0 1.07%0 @ 15.4% 1.3506 & 22.
APECIFIC ARAVITY AEFAACTIVE INOEX
Fe NOT' DETECTED o 0. | 0.0000 0.0
H23 PRESENT 7.2 0.070 ® 250C
pH RESISTIVITY {CHM/mETERS)
LOGARITHMIC PATTERN MEQ PER LITRE
Na \.‘ '-‘"v__#— T Ci
f iy T
i \ Lt 1T
‘a : L1 T . ’ HCa.,
N |
| Q\ \""-w i
i [ .
*Ag 504
My ‘_./' I
.‘-"""- __-—-—"’ ‘
- i ! co,
REMARKS

NaCl equiv.

113Ce8.




company  Omega Hydrocarbons Ltd.
WELL Omega Waskada 11-30-1-25
Locaten  LSD 11-30-1-25 WIM

“'- i CORE LABORATORIES -

, CANADA LTD. il ,m
WL CALGARY, ALBERTA S

page 8 of 11
FLe  7009-312-84-063

FORMATION  Spearfish
FIELD Waskada
PROVINCE Manitoba

SIMULATED BRINE COMPOSITION

Constituents

sodium Chloride (NaCl)
Potassium Chloride (KC1)
Calcium Chlaride (CaC]z)
Magnesium Chloride (MgC]z-GHZO)
Sodium Bicarbonate (NaHC03)

Sodium Sulphate (Na2804)

Concentration, mg/L

99 995
597
6 546
4 808
511
4 312

"It snayses roimiong o ‘ATAfGretanions are Dased on opser.anons and material supoiled by the chent to wnem_ and ter whiose exciusive ang conhdental use tMis repart s maae The
TErDIAIBNONS Of 2DIN.ANS RXCrasSed reprasent tha oest judgment ot Core Labaratories - Canadalld (allerrarsang omissansexcapied but Cofe Laboratanes -Canacallad ara s ott.cgrs

1AM OyRes A55.,me Ag FRSPONSIOdily and mana N warranty o/ representations as (o the produchivily
TTMRCTION WP wPLCP SUCN FEG0M 5 uSed Of rauer Lpen

~OALR
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CALGARY, ALBERTA

comPany  Omega Hydrocarbons Ltd.

WELL Omega Waskada 2-2-2-26
Locanion  LSD 2-2-2-26 WIM

POROSITY. FRACTION: (. 149
AR PERMEABILITY, mD:  1.22
GRAIN DENSITY. kg/m . 2700

LIQUID PERMEABILITY
MILLIDARCYS

LIQUID PERMEABILITY DATA

Sample Number: 15A

THROUGHPUT
PORE VOLUME

CORE LABORATORIES - CANADA LTD.

PAGE

FILE

FORMATION
FIELD

PROVINCE

LIQUID/ AIR

10 of 11
7009-312-84-063

Spearfish
Waskada
Manitoba

PERMEABILITY RATIO

92 400 ppm T7.D.S. Simulated Formation Brine

G.13

0.83

0.107

5 900 ppm T.D.S. Simulated Formation Brine

0.12
0.12
0.12
0.12
0.12
0.12
0.12

0.83
2.07
4.14
6.21
8.29
10.4
Reverse

0.098
.098
.098
.098
.098
.098
.98

o o o O O O

THese analyses $PINIONS Cf INMBrpretanons dre based nn observalions and matenal supplied by the client to whom . and lor whose exclus.ve ang conhdential use, this report 1s made, The
nargratal.ons or op INIOAS axpressed reprasent the best judgmantof Cora Laboratanes-Canadaltd all errors and ormissions excepted!  but Care Laparatories- Canada L2, and usoticers
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CORE LABORATORIES - CANADA LTD.

CALGARY, ALBERTA

page 11 of 11
FiLtE 7009-312-84-063

company  Omega Hydrocarbons Ltd. FORMATION Spearfish
WELL Omega Waskada 2-2-2-26 FIELD Waskada
Location  LSD 2-2-2-26 WIM prROVINGE Manitoba

LIQUID PERMEABILITY DATA
Sample Number: 43A

PORCSITY. FRACTION:  0.151
AR PERMEABILITY, m0: 2. 53
GRAIN DENSITY, kg/m’ - 2720

LIQUID PERMEABILITY THRQUGHFUT LIQUID/ AIR
MILLIDARCYS PORE VOLUME PERMEABILITY RATIO

92 400 ppm T.D.S. Simulated Formation Brine
0.03 0.91 0.012

114 339 ppm T.D.S. Simulated Formation Brine

0.02 0.91 0.008
0.02 1.82 0.008
0.02 3.64 0.008
0.02 5.14 0.008
0.02 9.10 0.008
0.02 Reverse 0.008

Thesa anayses opnions ¢rinteroretations afre basad on observations and maienal suppiied by the client to whom. and lor whose exclusive and confidenhal use. [his report :5s mada. The
~terprerations or 00N oNS exaressed renrasant the bastjudgmenm of Core Laboratorigs - Canada Ltd  (ail arrors andomissans excepted). but Cora Labaratones-Canada Lid. and its otlicers
ind employeas. a55uMe NO f/esponsIbdily and Maka na warranty or reprasantations as ta tha productivily, propsrs cparation, or profitaoieness of any od. gas ar other mineral weil or sana in
Innnect:on with which such report 1s used or reéhad upgn
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TELEPHQONE: (403}267-0743 630 - 330 FIFTH AVENUE S.W. CALGARY, ALBERTA T2P OL4

August 16, 1984

Chevron Canada Resources Limited Sasko 011 & Gas Ltd.

500 - 5th Avenue S5.W. 574, 330 - 5th Avenue S.W.
Calgary, Alberta Calgary, Alberta

T2P OL7 T2P OL4

Attention: Mr. Stan Borowski Attention: Mr. Jeff Ross

Gentlemen:

Re: Waskada Unit No. 5
Special Core Study Results

I have enclosed Core Lab's Klinkenberg Air Permeability test results from the
2-2-2-26 WPM well. After the Water Suitability Testing (Core Lab File No.
7009 - 312 - B84 - 063), the same core plugs were cleaned and dried and tested
at one overburden pressure in an unsteady-state permeometer. This report com-
pletes the requirements described in AFE No. 84~139 Revision No. 1. As before
Rex's copy will be witheld pending their approval of the AFE.

Should there be any questions or comments regarding this testing, please contact
the undersigned at 261-0743.

Yours truly,

OMEGA HYDROCAREONS LTD.

M ) il -
// ! V

D. Mark Mawdsley e

iEngineer /

cc Land Dept

DMM/tt
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Omega Hydrocarbons Ltd.

630, 330 - Fifth Avenue S.W.
Calgary, Alberta

Attention: Mr. Mark Mawdsley

Dear Sir:

Subject: Omega Waskada 2-2-2-26 WIM

We are pleased to submit the requested Klinkenberg Air Permeability
Study from the subject well. Suitable selected samples were ex-
tracted with cold toluene to remove all hydrocarbons, leached of
salt with methanol and dried in a gravity oven at 132°C. Routine
air permeabilities and helium porosities were determined and are
reported in the tabular data. The samples were confined at a net
overburden pressure of 13 445 kPa and the klinkenberg air permea-
bility was measured by the non-steady state method. The measure-
ments are reported as follows:

Page 1: Logarithmic plot of air permeability versus klinkenberg
corrected air permeability.

This plot may be used to obtain a klinkenberg corrected
permeability value for a given air permeability from the
subject well, provided additional samples are taken to
represent a wider permeability range.

Page 2: Summary of permeability data.

The measured and plotted values from page one are pre-
sented in tabular form for easy reference.

.. /2



' CORE LABORATORIES - CANADA LTO

1984 C8 08
Mr. Mark MawdsTey
Page 2

Thank you for the opportunity to be of service. Should you have
any questions pertaining to these test results or if we may be of
further assistance, please do not hesitate to contact us.

Yours truly,

CORE/TIABORATORIES-CANADA, LTD.

Av? Manader, Core Analysis

OK:sb
attached
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(-‘ﬂ I CORE LABORATORIES - CANADA LTD.

(A8
-t 4‘ CALGARY, ALBERTA
PAGE
FILE
comPany (mega Hydrocarbons Ltd. FORMATION
WELL Omega Waskada 2-2-2-26 FIELD
Location LSO 2-2-2-26 WIM PROVINCE

Summary of Permeability Data

Reciprocal of the

2

:

)

2 of 2
7004-83-849

Spearfish
Waskada
Manitoba

Sample Porosity, Fraction Net Overburden Mean Pressure Air Permeability
Number of Pore Volume Pressure, kPa Atmospheres ™! Millidarcies
3 0.153 - - 2.37
13 445 ® 0.390 *
15 0.149 - - 1.22
13 445 = 0.397 *
43 0.151 - - 2.53
13 445 « 0.287 *

* Klinkenberg Air Permeability Measured by the Non-Steady State Method

These analys&s QDMONS O AL@rOre13NCNS 478 CTA%R0 0N COSErvaliond and mater:al SuoGIe0 Dy 7@ ol &0l f0 whnm and tor whnse suclusive and conlsdential use 175 repor s made The
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APPENDIX E

water Disposal At
Newscope et al Waskada SWD 10-7-1-25

Water Disposed Wellhead Pressure

Date ms kPa
1984-08-21 159.0 10
1984-08-22 204.8 10
1984-08-23 202.9 10
1984-08-24 205.0 10
1984-08-25 205.0 10
1984-08-26 203.2 10
1984-08-27 144.7 10
1984-08-28 181.0 10
1984-08-29 192.0 10
1984-08-30 191.0 10
1984-08-31 193.0 10
1984-09-01 204.0 10
1984-09-02 203.0 10

Average 191.4 10
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Astomtion: My, R, A, "Im. | Bug.
Supervising Inginser, Reservelr

Bas Vashads Lewer Amerenth 4 Peol
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This will schnevliedgs veesipt of your Waskada Lower Amaraath
Vaterflood Devalapnmt Status Repert dated Octeber 13, 1904.
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To

Subject

MANITZBA

Inter-Departmental Memo o November 7, 1984

. F
H. Clare Moster ™ Bob Dubreuil

Telephone
Re: Waskada Lower Amaranth A Pool Chevron/Newscope Area — Pressure Maintenance

First | Fold

A review of pressure and production performance has been made for wells
in the southern part of the Waskada Lower Amaranth A Pool. The review was
undertaken to determine whether Chevron's current schedule to initiate
pressure maintenance in the area in June 1985 was satisfactory.

CONCLUSIONS:

1) A portion of the Waskada Lower Amaranth A Pool that is operated
by Chevron/Newscope was below the bubble point in the spring of 1984.

2) The stabilized production observed over the last few months may
be reflecting production below the bubble point by solution gas
drive or recompletion of wells into the subject pool.

3) Although there may be partial acquifer support in the extreme
part of this area, this does not appear to be very effective.

4) Pressure maintenance operations should be commenced as soon as
possible. A draft of a letter to Chevron is attached.

DISCUSSION:

Table 1 is a summary of results derived from subsurface pressure surveys
conducted in the spring of 1984 in the Waskada Unit No. 4 area and the area
in the south part of the pool operated by Chevron and Newscope.

Map No. 1 shows the average reservoir pressures (E) for the various wells
surveyed., This map indicates that a significant portion of Unit 4 and
some areas in the Chevron/Newscope area had reservoir pressures below the
bubble point (4 220 kPa based on PVT sample obtained at 8-26-1-26 (WPM)).

Chevron has provided a plot of average well production which indicates
producing rates have stabilized. It is noted however that observed production
rate declines demonstrate a levelling trend when pressures fall below the
bubble point and this may be a contributing factor to the observed rate
stabilization. Another factor which may affect the average rate per well
is the recompletion of a number of wells from the Mississippian to the Lower
Amaranth. As has been observed in most Lower Amaranth completions, initial
rates are normally quite high but decline rapidly.

LRD/sb
Att:



Chevron .. e
r g Chevron Canada Resources Limited LT
v 500 - Fifth Avenue S.W., Calgary, Aberta T2P OL7" ; S

R. L. Bailey | 1984-10-12 : N o N

Chief Engineer

Waskada Lower Amaranth Waterflood
Development Status Report

Mani toba

Department of Energy and Mines

The 011 and Natural Gas Comservation Board
309 Legislative Building

Winnipeg, Manitoba

R3C ov8

Attention: Mr. Xan Haugh
Gentlemen:

The following Waskada Lower Amaranth Waterflood Development Status
Report is for the period 1984-08 and '1984-09:

1. Updated production plots for the Chevron/Newscope wells are

attached as Figures 1, 2, and 3. Figure 1l indicates that the oil
rate is stabilizing.

2. The geologic cross sections have been completed.

3. The economic evaluation has been completed along with a draft of
the waterflood application. A copy of the draft was sent to
Newscope Resources on 1984-10-11.

4, Attached as Figure 4 is a revised Waterflood Development
Timetable.

5. Unitization negotiations will begin during 1984~10 and water
injection is expected to commence in 1985~06.

6. Several activities listed on the original development timetable
have been completed. They are:

(a) Agreement with Newscépe for Chevron to coordnate reservoir
pressure survey. '

(b) Submit development plans to Manitoba Petroleum Branch.

{c) Preliminary evaluation of waterflood.

(d) Evaluate water at compatibility.

(e) Gather pressure data and evaluate {pressure survey results
forwarded to Petroleum Branch during 1984-09).

(f) Determine economic feasibility.



-2 -

7. The proposed water injection locations have also been changed.
The new proposed locations are:

> TJLAM-1 -~ 25 WPM
13- 7LAM-1 - 25 WPM
5-18- 1 - 25 WPM

7- 1- 1 - 26 WPM

15~ 1- 1 - 26 WPM

5-12- 1 - 26 WPM

7-12- 1 - 26 WPM
5-12LAM 1

- 26 WPM

These locations will maintain pattern continuity with Waskada
Unit 1.

8. Plans are being developed to install flowlines and temporary
batteries for the E-1/2 of Section 1 and the SE-1/4 of Section 12
before winter.

Any questions regarding the Status Report should be addressed to Cal

Folden at (204) 748-1334 in Virden, or Doug Schierman at (403)
234-5167. :

(-~

DNS/1lgs R. A. FILGATE, P.Eng.
Attach. Supervising Engineer
Reservolr

cc: Newscope Resources Limited
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September 7, 1984

Chevron Canads Resewrses Limited
300 ~ Sth Aveane B.VW.

Calgary, Alberta

e oLy

Attention: Mr. R, A, Pilgate, P. Nag
z

Dear Sir:
Ret Vaskada lLewer Amaramth A Fool

Vaterfloed Yeasidilicy

This will askmewledge with thanks receipt of your latter
of Auguet 16, 1984 and Weskada Lower Amarsmth Waterfleed
Davelepmeat 3tatus Rapert feor the peried 198408 and 1984-07.

Nlomh.thmudﬁhrmn.thluﬁh
mmm linited pregress on this project, particularly
in view of the £ thnhuy pocformanca and precsure data

in adjssent parts of the pnl indisate that delay of pressurs

mintenance may ;I ultimate recoverable reserves.
Assovdingly, you are Mﬁl te preovide a revised

preject sshedule, leadiag te early decisien ou this preject

and s lnuntin condust m maistensnes eperatioms.
mm-&ldmmhurudmmamhlnlauu
Oetabar 13, 1984,

Yours sinecerely

THE OIL AND NATURAL GAS
CONSERVATION BOARD

CQRIGINAL SIGNED BY
IAN HAUGH

Ism Naugh
Daputy Chairmem
bet Mare Eliesen -
J. 7. Redgwell

LRD/IN/Wd
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Wy, J Chevron Canada Resources Limited | CUNSZHVATION BOARD
v 500 - Fifth Avenue SW., Calgary, Alberta T2P OL7 ;. T P

A. L. Bailey ; :_ﬁ'r, Fres iy g
Chie! Engineer i i—: L s t ! \” ’L
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Waskada Lower Amaranth Waterflood
Development Status Report

Manitoba

bepartment of Energy and Mines

The 0il and Natural Gas Conservation Board
309 Legislative Building

Winnipeg, Manitoba

R3C OV8

Attention: Mr. lan Haugh
Gentlemen:

The following Waskada Lower Amaranth Waterflood Development Status Report is
for the period 1984-06 and 1984-07:

1. The results of the Lower Amaranth pressure survey have been compiled and
reviewed. A reservoir pressure map is being drafted. This data will be
forwarded to the Petroleum Branch when the map is finished.

2. Updated production plots for the Chevron/Newscope wells are attached as
Figures 1, 2, 3, 4, 5, and 6. Figure 1 indicates that the oil rate is
stabilizing.

3. The geologic cross sections are still being deve10ped.'

4. Primary and waterflood production forecasts are Being finalized. These
forecasts are being used to determine if the Lower Amaranth Waterflood
Development is economically feasible.

5. Unitization progress has been delayed pending the outcome of the
economic evaluation.

6. Wells 8-1, 15-1, 2-12, 3-12, and 6-12 were recompleted in the Lower
Amaranth and are being pumped.



_2_
Any questlons regarding this Status Report should be addressed to Cal Folden
at (204) 748-1334 in Virden, or Doug Schierman at (403) 234-5167.

Yours truly,

R. A. FILGATE, P.Eng.

Supervising Engineer
Reservoir

DNS/nl ¢

cc: Newscope Resources Limited
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June 20, 1984

Chevren Cansda Mesources Limited
500 - 5th Avenue §.¥W.

Calgary, Alberts
TP OL7

Attestion: Mx, R. A. Filgate, F. Eug.

Lo W 0 st B

N )

Deax Sire:

Ja: Waskada Waterflood Developmest

Your latter of June 11, 1984 Pﬂhﬁlﬂ the status of your
wvaterfleod investigatiens in the Waskada Vield is acknoviedged.

It 1s aeted that your pregrese ia this vegerd has fallen
somevhat behind the schaduls attashed to yeuwr letter of February 12,
1984 (a.g. "Gather Data and Evaluate” was te be conplated by the
end of May). Consoquently, we requast thet you provide an updated
projest schedula with your sent progress rvepert.

In addition, pleass previde an wpdate of the status of
Unit negotistions with the mext progress Tepert.
Yours sincerely,

TER OIL AND MATURAL GAS
COMSRRVATION BOARD

LRD/1k
-
b.c. Petroleum Branch ).~




Chevian Cuanada Resources Limited
500 - Fifth Avange SIW . Calgary, Alberta T2P L/

1984-06--12

Waslkada Waterflood Development
Status Report

Manitoba

bepartuwent of Energy and Mines

The OL1 and Natural Gas Conservation Board
309 Legislative Building

Winnipeg, Manitoba

R3C 0v8

Attention: Mr. Ian Haugh

Gentlemen:

The following Wastada Waterflood Development Status Report is for the period
1984~04 and 1984-0G5:

J. The regervoir prassure survey has heen completed and the data is being
interpreted. The pressure survey results will be forwarded to the
Petroleun Granch when completed.

2. Production plots for the Chevron/Newscope wells are attached as Figures
1, 2, 3, 4, and 5. The production plot on Figurce I was made on a
normalized time basis, i.e., all lst month, 2nd wmonth, etc. production
from the individual wells was comblned to calculate an average oil rate
and WOR.

3. The waterfloed performance computer program is being calibrated to match
the historical producing WOR and liquid production rate.

4. Geologic ¥h, kh and h maps are completed and cross sections are being
developed.

any questions reparding this Status Report should be nddressed to Cal Folden
at (204) 748-1334 1in Virden, or Doug Schierman at (403) 234-5167 in
Calgary.

Yours truly,

I‘p uh‘}/‘:) ‘L""——

DNS/pr R. A. FILGATE, P.log.
Supervising Engineer
Regsetrvolir

et lowscopre Nesources Limited



SHIAMA ONIGNC O

(oM, oul)3ivy

10O

151

S

o

w v Ny

I~

)

) i
- K I/EH;&”V,I&;M.I!\”.T S S S i i
. |rl_.-. - — » Il-‘ll..mHU.Vﬂﬁﬂilh415;:!!..!.1.!.\_1. _ %
! T e — T i
] | ! L A T A s N
T o
e i i | i Y : _ . . :
i } t ' T YT T T
I N | AN SR R |
Dﬁv / w
! |
| ]
I A I M S e ; T T ] 1"
T | | N\ o
“ i m L o I
i ¥ i ! L K ! \
i | ! | i | i ! : :
R T _ A T s it s SRR e e R S S
SRR R NN S NN UUR SN S S SN SN SRR SRS SR SR S S SR
P EoE el EE N R e

')

0

oo

- -

M

I~



I U S S el O A N Y S S .-.m_..l I+] __
S R AN DU FERS ARG VS AU AN SO HNS U SN
|
DU RPN R S N SN (PO AN N [ S SRS UGS SS S
[N (R T U AU SNV U SO SIYS S S S PO | .-i_ﬁ .

9]

1

9]

o O

o o 0O O O

!

1

(

(gLu/ SLUY A

SR D T O N TR U N N B N
T R e

== - —— — _— ~ —_— ’
J— —_— —— — :
—— - —_ p— . L

ci
L
.
L1



wdF

*9]

(1h1034) 33t

ﬁ:_ B R e S e : w _J?__ri_!u_ww‘.mw, et w#_flﬂ_ a1
1 O < I O O O W T AR
i il
[ e s - e s s O
S O b pon o , Lo
SN N S SN T L B N i_ﬁi,lwl S A S -
! ! ! !
L R
1
i m _ . [ " w.m\_ ! m | MI.“IIH.. -
R AR
N /] BN Ll
— 1/ _ i _ _ “ _
u i | n
i [ T BN
poro u Pl | | _ Do b V * E
ARERREE AN BEREN EREREEN
| : " b 000 00 ol ob b P

B =
o=

£

~j
-

AANIINWND

(c1ue30 L) o



+

STTIM ONISNCOH + (o p/auniaryy 1o

G851 Y8ol 2361 <3
! ;

1;1r1+11\1r,“ﬁ|!_ bk R R L I b

e -

i i 1 A i t
m mfo H ‘ 7 : . | B
1 i
e L L SO S
. ' P RS c
S - : e
——— — —— - 0. TP L U S S SOt
cod : ; N ;
; = o !
— a— L . —_— z e . s ———— . — ——— e —— —— i ———

™
be

w un NN

I N

a3}

J

: . i i » . R SN SO SR R N
ﬁ A Y A A . d_ _ , R

¢ e et g W —
—-— 2 —_— ' — e J— .— ——
. . - — -_ _ — - -
- t B v e et — bt
u— — —_ -— —— —

N o — O

M

o) -~ uwrouy

(o))

~1



Va6l

(sytuor) 3piL

|
- /1
/ f/
| A
i B P NN AR SR 2L O SO S N S N N A
, _ : ; ot __.
| ] VN
_ ~ — M_A\T |
w 18 ] i -
m w / _
; w ! [N i .

0

O

u)

-

-

™

)]

(guwi/gui) MO



Fabruary 22, 1984

Chevron Canada Resources Limited
500 - Fifth Avenue S.W.

Calgary, Alberta

T2P OL7

Attention: Mr, D. N. Shierman, P. Eng.,

Dear Doug:
Re: Waskads Lower Amaranth A Pool -~ GORE Data

Enclomed ,further to your recent requast, are copies of production
surmaries showing GOR deta for a number of injection patterns in
Waskads Lower Amaranth A Pool. This data represents pre~injection
conditions.

Pre-injection gas-o0il ratio data from the area of the pilot waterflood
is very limited. Consaquently, after discussion with Cal Folden, it
was decided that the attached date would be more meaningful for your
purposes.

Also enclosed 1s an invoice for $9.00 for copying charges (36 copies
@ 30.25/copy). '

Yours sincerely,

~.£"?':1:_ M.

By in oo

L. R. Dubreuil
Chief Patroleum Engineer
Petroleum Branch

LBDh/8b
Encls.



May 17, 1984

Chevron Canads Resources Limited
500 - 5th Avenue

Calgary, Alberta

T2P OL7

Atteation: Louise Ruitenbeck
Dear Ms. Rultenbeck:

Waskada Lower Amaranth A Pool
- Waterflood Progress Reports

Enclosed, per your request, are copies of the Waskada Lower Amaranth A
Pool waterflood progrees reports for Pattern Nes. 10, 11, 18 and 19 for
the months of February and March 1984. With respect to recompletion of
wells in these patterns into the Lower Amaranth, the following is
praovided:

WELL DATE COMPLETED
Omega Waskada 3 25-1-26 Dec. 14, 1982
Omega Waskada 4-25~1-26 Nov. 14, 1982
Onega Waskada 2-25-1-26 Dec. 13, 1982
Omega Waskada 5-25-1-26 Oct. 3, 1981
Omega Waskada 1-26-1-26 Jan. 28, 1982
Omega Vaskada 12-24-1-26 Dec. 16, 1982
Omega Waskada 9-24-1-26 Dec. 11, 1982

A1l other wells in the patterns have produced only from the Lower Amaranth.

Yours sincerely,

- e “.;.‘b'-.,

L. R. Dubreuil
Chief Petroleum Engineer
Petroleum Branch

LRD/sb
Encle.



April 24, 1954

Chevion Caaadd Zesources Linlted
w o TLERL Avenue 5.W.

Calgaty, Albaerta

T2¢ ull

Attestiva: Mr, 4, .. Selerman, P. Eag.

Near S3irs:

Be: Wasiada Field -~ Yaterflood Developwant Activities

Your letter of April &, 1%%4 outlining pressure maintenance
related activitdes in tie Waskada Pleld is acknowladpud,

A8 Teguusl tihat you contlaue to weep us inforued of your
progress in this ragard and that you notify us of any sl offlcant
dJeviavion from your previocusly subwitted "Developnent Timetsbhle”,

Tours sfnceraly,

THE OIL AND RATURAL CAS
CONSERVATIOR H0ARD

ORIGINAL s1GMip gy
IAN HAUGH

Izn Haugh
Doputy Chafrman

LRD/1k

b.c. Petroleum Branch v//




Chevron

S

Chevron Canada Resources Limited

v 500 - Fifth Avenue SW., Calgary, Alberta T2P 0L7

R L. Bailey -

Chief Engineer THE Oll. AND NATURAL GA35
1984-04-06 CONSERVATION BOARD

WINNIPEG, MANITCBA

Ari 131934

RECEIVED

Waskada Waterflood Development
Status Report

Manitoba

Department of Energy and Mines

The 0il and Natural Gas Conservation Board
309 Legislative Building

Winnipeg, Manitoba

R3C 0OVE

Attention: Mr. Ian Haugh
Gentlemen:

Chevron/Newscope Waskada Waterflood Development activities currently in
progress are listed below:

1. The reservoir pressure survey commenced on 1984-03-22.
2. Bottom hole pressure gauges were placed in four wells:

3-18-1-25 LAM
9-01-1-26 LAM
1-12-~1-26 LaM
9-12-1-26 LAl

3. Acoustic wells sounding devices are being used for all other wells being
surveyed.

4. Production data is being plotted on an individual well basis and on a 9
spot pattern basis to develop primary production forecasts.

5. Data for a waterflood performance computer program is being compiled.
This program calculates pattern waterflood performance in a layered
reservoir flooded with a repetitive well pattern. The program accounts
for non-unit mobility ratio displacements, areal sweep efficiency,
vertical sweep efficiency and reservoir fill-up of free gas saturation.

p.c. — H. Clare Moster
April 16, 1984 - ra



6. Unit participation factors are being calculated from cil reserves, oil
production rate and oil cut.

7. Geologic @h, kh, and h maps are being updated with the data from a
comparison of two core analysis methods.

8. Geologic cross sections are being constructed.

Any questions regarding this status report should be addressed to Cal Folden

at (204 748=T1334 or Doug Schierman at (403) 234-5167.

Yours truly,

Jry A

R. A. FILGATL, P.Eng.
Supervising Engineer
Reservoir

DNS/gr

cc. Newscope Resources Limited



PRESSURE MAINTENANCE
WASKADA FIELD

- Chevron is also considering pressure maintenance. They plan a
comprehensive pressure survey which will be co-ordinated with road bans
(to minimize lost production). The Branch has suggested to both Chevron
and New Scope that such a survey would best be done jointly.

- Chevron further plans to submit to the Board by March lst, 1984
a preliminary review of the need for pressure maintenance. This will not
{as discussed above) include pressure data. Chevron has also suggested
that they may want to run an injectivity test, although data from Omega's
flood may negate the need for this.

- Pressures obtained by Omega prior to initiation of the pilot
injection scheme indicated severe pressure drops to levels below the bubble
point (4220 kPa).

— Recent pressures, most notably at 7-26-1-26 (taken prior to the
well being put on injection) also indicated a built-up pressure of less
than the bubble peoint. It is significant that this well is only one-half
mile removed from injection in the pilot scheme. This suggests very low
transmissibility and the need for pattern injection.

- Rapid pressure declines are also reflected by drastic drops in
productivity over the first year of a wells production (Examples are
15-24-1-26 (now a WIW ), 15-13-1-26 and 1-13-1-26}.

- With respect to Omega, no plans further to those already before
the Board have been provided. It is likely that pressure maintenance will
be required in the northern extension {(centered on Section 2-2-26 and in the
eastern development (section 17 and 18-1-25 WPM) when development in these
areas is complete.

— One problem is with operators such as Tundra and Roxy that have
minor Lower Amaranth developments which are not large enough to support
a separate pressure maintenance scheme. To date, Omega has shown no will-
ingness to include such lands in one of its units.

- Another, largely unanswered question is the need for pressure
maintenance in the Mississippian pools. Due to a much stronger water drive
in these pools, the need is much less obvious than in the Lower Amaranth.
We plan to broach the subject with individual operators but suggest that we
proceed on a low key so as not to confuse this issue with respect to the
Lower Amaranth.



Mareh 2, 1984

Chevron Canada Resourcas Limited
500 - Sth Avenua 5.V,

Calgary, Alberta

129 OLY

Attention: Mr. M., R, A. Pilgate,

Suparvisor, Ressrveir Engineering

desr Jilxe:

Re: Waskads Lower Amaranth A Pool

Your letter of February 12, 1984 outlining your proyram
to evaluate the nced for pressure maintensnce in the subject pool
is acknowladged.

We requast that Chevron provide brief atatus raports on
the progress of your prograw at the end of ecach month.

In revieving your program, we note that your "“ftirst choice
injectore” while apparently in a nine-spot coanfiguration do not
coincide with the injaction pattera sat up in Omeya's vpressure
maiontenance projects to the North., In the interests of wmaximiziug
aveal eswaep for tia entire pool, we would suggest that consideration
e given to standardizing the injection pattern,

Yours siucerely,

TRE OIL AMD NATURAL GA%
CONSERVATION BOARD

ORIGINAL SIGNED @Y
IAN HAUGH

Ian Haugh
Daputy Chairman

LRD/1k

Gec. Petzoleum Branch U




Chevron
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Chevron Canada Resources Limited
500 - Fifth Avenue S.W., Calgary, Alberta T2P OL7

1984-02-22

Waskada Lower Amaranth "A" Paol
Pressure Maintenance Development Program

Manitoba Department of Energy and Mines
The 0il and Natural Gas Conservation Board
309 Legislative Building

Winnipeg, Manitoba

R3C ov8

Attention: Tan Haugh
Gentlemen:

On 1983-12-06, The 0il and Natural Gas Conservation Board requested that
Chevron Canada Resources Limited (CCRL) submit 'a preliminary review of the
need for and feasibility of enhanced recovery operations in the lands
operated by Chevron Canada Resources Limited in the Waskada Lower Amaranth
"A" Pool.' The subject review was also to include the results of a

reservoir pressure survey.

In reponse to The Board request, Chevron is submitting a Waskada Development
Plan and Timetable (see Attachment 1). This development plan is for
evaluating and implementing a waterflood in the Spearfish Reservoir and

possibly also in the MC3 Reservoir.

Plans are to conduct a reservoir pressure survey during 1984-03/04 as
Chevron plans to shut in its operated wells during spring hreak up.
Pressures obtained after wells are allowed to build up will be more

representative of a stabilized reservoir, plus build up pressure data will

be obtained.



Further discussions with the Petroleum Branch on 1984-01-30 revealed that
the Petroleum Branch would prefer a joint response from the operators in
this area of the Lower Amaranth "A" Pool. Consequently, Chevron is
submittng the Waskada Development Plan for the area operated hy both Chevron
and’Newscope Resources. Alsc, Chevron has approval from Newscope to

coordinate the reservoir pressure sutrvey in the Lower Amaranth "A" Pool (sce

Attachment 2).

Any questions regarding this matter should be directed to Cal Folden in

Virden at (204) 748-1334 or Doug Schierman in Calgary at (403) 234-5167.

Sincerely,

g Al

R. A. FILGATE, P.Eng.
supervising Engineering
Reservolr

bS/ds
Atcach.

cc: Newscope Resources Limited



ATTACHMENT 1

1984-02~22

Waskada Development Plans and Timetable

SPEARFISH RESERVOIR
l. Spearfish Development Plans

a) Obtain agreement with Newscope to work together on the Spearfish

Development:

i) Set operatorship question aside for now

ii) Provide for vertical enlargement (MC3)
b) Evaluate potential for waterflooding the Spearfish:

1) Define the Spearfish Geology — Bh and kh maps
- extent of natural
fracturing

- moveable fines

il) Omega Waterflood Pilot Data - PVT study
- speclal core study
= production and injection

history

iii) Omega Model Study

ilv) Newburg Field Data - engineering study
- special core énalysts
- production and injection history

- operating experience



c)

- d)

e)

£)

g)

h)

Gather reservoir data during and after spring breakup:

i) Obtain reservoir pressures at all wells.
ii) Obtain buildup pressures from the following wells:
— first choice injectors 3-18, 11-7, 9-12, 1-12, 3-12 and
9-1. ‘
iii) Drawdown test on 3-18 after breakup 1f well will flow.
iv) Obtain Spearfish downhole sample from 3-18 for PVT
analysis
— compare results with PVT studies from Newscope, Omega
and Newburg Field
= determine if further PVT testing required.
v) Injectivity and fall off test

Evaluate water sources, compatibility and injectivity:

1) Mississippian, Blairmore, produced
i1) Omega water compatibility tests
iii) Determine if injectivity will be sufficient to replace
voidage

Determine profitability indicators for the proposed waterflood

Obtain interim unitization agreement

1) chose operator

ii) provide for vertical enlargement

Make application to the Manitoba Petroleum Branch for waterflnod

approval.

Design required waterflood and production facilities, order

equipment and obtain surface rights.




- 3 -
1) Construct facilities and tie in wells.
j) Convert wells to water injection.
k) Monitor and optimize waterflood.

B. MISSION CANYON 3 RESERVOIR

i. MC3 Development Plans

a) Obtailn agreement with Newscope to work together on the
MC3 Development:
i) Coordinate with SF plans

1i) Set operatorship question aside for now
b) Evaluate the potential for waterflooding the MC3:

1) Define the MC3 geology — $h and kh maps
- extent of MC3
— core studies
ii) Determine if aquifer is active
iii) Determine if the reserves justify a waterflood

iv) Review Newscope PVT study on 12-7
c) Gather reservoir data during spring bhreak up:
i) Obtain reservoir pressures at all wells.
1i) Obtain bulldup pressures from wells in each part of the
reservolir

- Sec. 7, 2-12, Sec. } (separate pools)

d) Evaluate water sources, compatibility, and {njectivity

1) Determine if injectivity will be sufficient to replace
voidage
ii1) Other items done in SF study.

e) 'Determine profitability indicators for the proposed waterflood



__['_ —
£) Obtain interm unitization agreement
i) include in SF agreement
8)s
h},
i), same as for SF plans.
i),
k),
MC3 Development Timetable

a) Coordinated with SF Development
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Newscope Resources Limited

ATTAH MENT 2 Suite 1600, 700-9th Avenue S.W.
Calgary, Alberta T2P 3v4
Phone: (403) 266-1101

Feb. 13, 1984

Chevron Canada Resources Ltd,
500 - 5th Ave. S.W.

Calgary, Alta.

TZ2P OL7

Attn: C. B. Helmlund -~ Co-ordinator of
Units & Joint Ventures - Producing Dept.

Subject: Waskada Spearfish Reservoir
Pressure Survey

Further to our meeting of 84-02-06, concerning the subject matter,
pPlease accept this letter as New Scope concurrence on the proposed res-
ervoir pressure survey and agreement for Chevron to co-ordinate same.

New Scope suggests that 13-6-1-25 well which is presently shut-in may
be close to a stabilized pressure. It should be considered as a candidate
for build-up work. Also this well could be a candidate for both injection
in the Spearfish and for the MC3. New Scope concurs with using 3-18 for
a drawdown test and we have enclosed a copy of the PVT analysis conducted
on the 12-7 well for your analysis.

New Scope will participate on a working interest well count basis in
the costs of the survey and hereby requests a cost estimate for the pressure
surveys (sonic and bottom hole recorder work) plus the build-up and draw-
down tests.

New Scope has completed an independent analysis of the primary reser-
voir properties and characteristics for the E} Sec.7 and the Wi Sec. 12
and is prepared to contribute this information to the proposed secondary
recovery study. Our preliminary analysis indicated that reservoir pressure
depletion is occuring at a rapid rate and we may be very near the bubble point.
We feel that it is imperative that the pressure surveys be conducted as scon
as possible and await your cost estimate and proposed testing schedule.

At the present time, New Scope does not anticipate shuting in all its
Waskada wells during break-up and would need to schedule the shut downs of
specific wells in order to get representative pressuré data.

In regards to water sources, New Scope is presently disposing of both
produced and outside operators water in the 10-7 SWD 1-25 WPM well and this
water would be available for water injection. Other scurces cof produced
water exist in the Waskada area, and water production capabilities shall be
forwarded to you when available.




Please be advised that the 13-7 LAM and 14-7 LAM wells have
been completed and are presently recovering load e¢il. Enclosed
completion reports for the peried to 84-02-10 for your files.

Yours truly,

NEWSCOPE RESOURCES LIMITED

R. D. Weir
Vice President - Operations

R.D.W./bs

¢.c. Waskada Secondary Recovery
Chevron Correspondence file
Bill Simpson

alC
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Newscope Resources Limited

Suite 1600, 700-8th Avenue S.W.
Calgary. Alberta T2P 3v4
Phone: (403) 266-1101

THE OIL AND NATURAL GAS
CONSERVATION BOARD
WINNIPEG, MANITCBA

FE3 . 1984
_FECEIVED

-

January 23, 1984

The 0il & Natural Gas Conservaticn Board
309, Legislative Building
Winnipeg, Manitoba

Attn: Mr. Jan Hough
Deputy Chairman

Subject: Pressure Maintenance Waskada
Your letter dated Dec. &/83

In regards to the subject letter, lNew Scope has commenced a
study of the reservoir properties and economic of secondary re-
covery in the Waskada Lower amaranth A Pool in the E % Sec. 7-1-25
WPM and the W % Sec. 12-1-26 WPM.

The studv is heing conducted by the Computer Mogelling Group
and is expected to pe completed by the end of “arch 1984, and the
result of the study will be forwarded to vou.

New Scope will be conducting a virgin pressure survev on the
presently drilling well 14-7-1-25 WPM well. The results of the
survey should be available by the end of Januarv.

Yours truly

NEWSCOPE RESOQURCES LIMITED

ST e
R. . Weir
Vice President ~ Operations

¢c Waskada Secondarv Fecovery file
0il and Natural Gag Conservation Board f£ile

Waskada General Fil

RDW/s

s.2., = H., Clare Moster
Teb. 7/8%% - Id/ra




MANITOBA
DEPARTMENT OF ENERGY AND MINES

THE OIL AND NATURAL GAS CONSERVATION BOARD
' M9 LEGISLATIVE BUILDING
WINNIPEG, MANITOBA
R3C OVR

December 6, 1983

New Scope Resources Limited
1600, 700 - 9th Avenue S.W.
Calgary, Alberta

T2P 3V4

Attention: Mr, Doug Weston,
President

Dear Sirs:

Re: Pressure Maintenance Qperations
Waskada Lower Amaranth A Pool

You are hereby advised that Board Order No. PM 40 authorizing
waterflood pressure maintenance operations in a portion of the Waskada
Lower Amaranth A Pool has been filed as Manitoba Regulation No. 250/83.

At this time, the Board wishes to point out that the initial
performance of the pilot waterflood project in the Waskada Lower
Amaranth Unit No. 1 has been very positive in comparison to performance
prior to initiation of water injection, and compared to current
performance on non-waterflooded areas. Further, pre-injection pressure
data indicates a rapid pressure decline to levels below the bubble
point under primary depletion. Consequently, it appears at the
present time, that pressure maintenance may be required to achieve
maximum recovery in the Waskada Lower Amaranth A Pool.

Inasmuch as New Scope Resources Limited operates a number of
wells which are completed in and are producing from the Waskada Lower
Amaranth A Pool, you are hereby requested to submit to the Board,
prior to March 1, 1984, a preliminary review of the need for and
feasibility of enhanced recovery operations in the lands operated
by New Scope Resources Limited in the Waskada Lower Amaranth A Pool.
Your review should include the results of a reservolr pressure survey
designed to evaluate the general level of pressure in your portions
of the Pool.



Please direct all questions and inquiries in this regard
to the Petroleum Branch {(Ph.: (204) 944-6574).

Yours sincerely,

THE OIL AND NATURAL GAS
CONSERVATION BOARD

Lan Haugh
Deputv Chairman

LRD/1k

b.c. Petroleum Branch =
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