Manitoba Regulation /86
_ Being
The 01l and Natural Gas Conservation Board

Order No. PM 46

An Order Pertaining to Pressure Maintenance by Water Flooding
Waskada Mission Canyon 3a C 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(9) Without restricting the generality of subsection (8) the board,
with the approval of the minister, may make orders

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

AND WHEREAS, the Board received an application dated January 3, 1986 from
Omega Hydrocarbons Ltd. for approval of a project to inject water into the

waskada Mission Canyon 3a C Pool ("the pool”) in the Waskada Unit No. 10 area
in Manitoba.

AND WHEREAS, the Board has received no objections or interventions with
respect to the applicatlion by Omega Hydrocarbons Ltd.

AND WHEREAS, Omega Hydrocarbons Ltd. is the Unit Operator of the Waskada Unit
No. 10

e

NOW THEREFORE, the Board orders that:

1. The Unit Operator shall conduct pressure maintenance operations by
the injection of water into the Pool underlying the Unit Area.

2. The pressure maintenance operation shall be in accordance with, and
subject to, the following rules:
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1(1)

(2)

(3)

(4)

3(1)

(2)

(3)

PRESSURE MAINTENANCE RULES

water shall be injected into the pool through the wells:
Omega Waskada WIW 13-26MC3a-1-26 (WPM)
Omega Waskada WIW 3-27MC3a-1-26 (WPM)

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

After the commencement of injection, the Unit 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 contlnuous
injection.

Notwithstanding the provisions of subclause (2), the Board may, upon
application by the Unit Operator, approve the suspension of water
injection into any well or wells, provided that the Board is satisfied
that pressure maintenance operations in the Unit 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 Unit Operator, upon the the request of the Board, shall satisfy the
RBoard as to the source, suitability and method of treatment of the
water to be injected.

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

The Unit 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 two wells in the Unit Area.

The Unit Operator shall submit the detaills 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 reservolr pressure data obtained from the survey, corrected

to a common datum;



(4)

6(1)

(2)

(b)

(c)

(a)
(b)

(c)

(d)

an isobaric map of the Pcol within the Unit Area based on the data
obtained; and

a discussion of the survey results and pressure'distribution within
the Pool.

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

The Unit Operator shall immediately report to the Board any indication
of channelling or break-through of injected water to producing wells
or any indication of other detrimental effects that may be
attributable to the pressure 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
8 000 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 1 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 operations during the preceding month. This report shall
include:

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

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

the results of at least one twenty-four hour preoduction test on each
producing well in the Unit including volumes of oil, gas and water
produced during the test;

a summary of any remedial operations carried out on any well in the
Unit Areas. p :
The Unit Operator, shall, within 60 days of the end of each calendar
year, file with the Petroleum Branch a report of the pressure
maintenance program, setting out graphically such interpretive
information necessary to evaluate the efficacy of the waterflood.



OIL AND NATURAL GAS ORDER NO. PM 46,

MADE AND PASSED THIS /Z5<£ DAY OF
February A.D., 1986, AT THE CITY OF -
WINNIPEG, IN THE PROVINCE OF MANITOEA,

BY THE OIL AND NATURAL GAS CONSERVATION BOARD

@@,@ WORIN

Charles Kang, Chairman Wwm. McDonald, Deput¥ Chairman
The 0il and Natural Gas The 01l and Natural Gas
Conservation Board Conservation Board

—
J. F. \Redgwell, Membet—“\
The 0il and Natural Gas

Conservation Board

A x

Approved:

Y%

Wilson Parasiuk, Minister L
Department of Energy and Mines
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The Oil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C ovs

{204) 945-3130

December 2, 1988

Omega Hydrocarbons Ltd.
1300, 112 ~ 4th Avenue S.V.
CALGARY, Alberta

T2P OH3

Attention: R. A. Brekke, P. Eng.
Manitoba District Engineer

Dear Sir:

Re: Suspension of Water Injection
Waskada MC3a C Pool

Your application to suspend water injection in the subject Pool is approved
subject to the following conditions:

1. The provisions of Board Order Ro. PM 46 relating to determination of
reservolr pressures and reporting of production operations (monthly and
annually) shall remain in force.

2. Omega shall submit to the Board not later than March 1, 1990, a report
putlining the optimum depletlon strategy for the Pool,

3. Omega shall apply to the Petroleum Branch fof approval to suspend the well
Omega Waskada WIW 13-26MC3a-1-26 (WPM).

| Yoﬁra re‘spectfully,
w5 ginal Signed by H, €. Mostee

H. Clare Moster
Deputy Chairman

cc: C. 5. Kang
Chairman

be: Wm. McDonald,

Member
Petroleum Branch

LRD/HCM/sml
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December 2, 1988 Memorandum

The 0il and Natural Gas From .1, R. Dubreuil
Conservation Board "Director
‘ " Petroleum Branch

‘Charles 5. Kang - Chairman
H.C. Moster - Deputy Chairman
Wm. McDonald - Member

Telephone

Re: Suspension of Water Injection
Omega Waskada WIW 13-26MC3a-1-26 (WPM)
Omepa Waskada WIW 3-27MC3a-1-26 (WPM)

Omega Hydrocarbons Ltd., operator of the Waskada Unit No. 10 has made
application under Pressure Maintenance Rule No. 1(3) of Board Order No. PM 46
to temporarily suspend water injection into the subject wells.

Recommendation:

It is recommended that the applicatlon be approved. A proposed letter of
approval is attached.

Discussion:

Board Order No. PM 46 provides for pressure maintenance operations in the
Waskada Unit Ko. 10. The Unit includes the two subject injection wells and
several producers in the Waskada MC3a C Pool (see Fig. No. 1).

Pressure maintenance by water Injection in the subject wells commenced in
February 1985 and continued until March 1987. Both water Injection wells have
remained shut in since this date. .

Fig. Ko. 2 is a plot of Unit performance and Table No. 1 shows current
producing characteristics of wells in the Unit. Water injection appears to
have accelerated water production while having little positive effect on oil
production, Further, there is some evidence of improved cil production since
injection was terminated in early 1987. Based on these observations, we
concur with Omega that water injection has not been an effective enhanced
recovery agent. Omega's plans to review Pool performance at year end 1989 to
develop an effective reservoir depletion strategy represents a loglcal
approach. On this basis, approval of the application 1s recommended,

Attached is a proposed letter of approval requiring continued pressure
monitoring and progress reporting as required in Board Order No. PM 46.

Citigiboes e goent s
A B DUREn

.. R. Dubreuil
LRD/sml

Attachments

PS-§-2:
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HYDROCARBONS LTD,

1300 SUN LIFE PLAZA T /: SE b
112 - 4th AVENUE S.W. “&‘3‘ o 4&/‘-‘.
CALGARY, ALBEATA, GANADA T2P OH3 B
TELEPHONE (403) 261-0743 5

3
November 28, 1988 "! oy 2

The 0il and Natural Gas '
Conservation Board

555 - 330 Graham Avenue

Winnipeg, Manitcba

R3C 4E3

Attention: Mr., Charles 3. Kang
Chairman

Dear Sir:

Re: Board Order No. PMUb:
Waskada MC3a C Pool

The purpose of this letter is to request approval to suspend water injection
at wells:

Omega Waskada WIW 13-26MC3a-1-26 WPM
Omega Waskada WIW 3-27MC3a-1-26 WPM

During the past year Omega Hydrocarbons Ltd. has observed an increasing
water/oil ratio trend within Waskada Unit No. 10, refer to Attachment 1. It
is this company's opinion that water breakthrough has been accelerated by
water injection into the previously mentioned wells. We also now believe that
there is an active aquifer te the south and north of the subject pool. 1In
order to confirm this suspicion Omega plans to terminate water injection into
wells 13-26MC3a and 3-27MC3a-1-26 WPM and to monitor the pool pressure under
conditions of continued production. By the end of 1989 we will have gathered
sufficient data to decide on the optimum reservoir depletion strategy to
maximize oil recovery from this Lower Alida pool.

If you have any comments or questions related to this letter please contact
the undersigned at (403) 261-0743.

Yours truly,
OMEGA HYDROCARBCONS LTD.

TS e

R.A.Brekke, P. Eng.
Manitoba District Engineer

c.c.: B. Dubreuil - Petroleum Branch
W. Sharp
Waskada (Mission Canyon) Pressure Maintenance Approvals File
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580 Booth Street " A “‘@>,/
Ottawa, Ontario \{RJLEOj}”
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Attention: Mr. S.A. Kanik
Chief, PGRT Exemptions

Dear Sir:

Re: Request for Certification
Production PGRT Exemption
Waskada Unit No. 10

Omega Hydrocarbons Ltd. hereby submits for your approval a request for
Certification for the new Production PGRT Exemption for the Lower Alida Zone
waterflood project recently implemented in Waskada Unit No. 10. It is this
Company's opinion that 73.84% of the total oil production produced from
Waskada Unit No. 10 is entitled to PGRT Exemption based on the incremental oil
reserves arising from the implementation of the previously mentioned
waterflood.

The information supplied is in accordance with Information Letter EMR/PRB
86-01, following the general guidelines for a waterflood project and the
specific guidelines for Manitoba.

Waskada Unit No. 10 was formed effective February 1, 1986 and a waterflood
was instituted by converting to water injection the following wells:

Location Date on Injection
13-26MC3a-1-26 WPM 1986-02-27
3-27MC3a-1-26 WPM 1986-03-04

It is anticipated that the effective date of exemption will be 1986-02-27.

Omega Hydrocarbons Ltd. is operator of this Unit and owns a 100% working
interest in all tracts. The production from all wells is classified as New by
the Manitoba Government. All wells in the Unit were drilled prior to April 1,
1985.



RAB:vb

Encl
C.C.

The following are enclosed in support of this request for certification:

e)

Well Location Map

Attachment No. 1 - Incremental Production Calculation by the Fixed
Ratio Method

Attachment No. 2 - Copy of the order approving pressure maintenance
(Manitoba Board Order No. PM 46 dated February 27, 1986)

Attachment No. 3 - Copy of the letter approving the Effective Date of
the Unit (Manitoba Board letter dated January 28, 1986)

Attachment No. 4 - List of wells and their status

Respectfully submitted,
OMEGA HYDROCARBONS LTD.
P {47 p v
/,‘ /‘ K,LC.

T.J. Hall
President

Bob Dubreuil - Manitoba Petroleum Branch
J. Maclagan
Waskada PGRT Exemption Applications File
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ATTACHMENT NO.

Waskada Unit No. 10
PGRT Exemption Calculation

Original Qil In Place Determination (Based on Log Evaluation)

Assuming that Aph = 108.8 ha-m  Sw; = 0.50 Boj = 1.15 Rm®/m’
Waskada Unit No. 10 = 10114 APh({1-Swy) = 478440m°
Original Qil In Place Boi

The reservoir parameters used in this calculation are the same as those used
in the determination of the Unit tract participation factors.

Recoverable 011 Calculations

Based on decline curve analysis it is anticipated E?ﬁt the primary recovery
factor for Waskada Unit No. 10 will be 4.2% 00IP. . Using secondary
recovery estimates for similar types of reservoirs we expect an ultimate
recovery after waterflooding of approximately 9.2% 00IP. Given the above
mentioned assumptions one can calculate the following recoverable reserves,

Waskada Unit No. 10 (0.042)(478440) = 20140m3

Primary 0i1 Reserves

Waskada Unit No. 10 (0.092)(478440) = 44016m°

Ultimate Qi1 Reserves

il

PGRT Exemption Calculation

The cugulative 0i1 production up to 1986 03 31 for Waskada Unit No. 10 was
11680m~.

Remaining = 44016 - 11680 = 32336m3

Recoverable 011

Remaining Recoverable = 44016 - 20140 = 23876m°

Incremental Qi1

PGRT Exempt Percentage = (23876)(100) = 73.84%
(32336)

Based on the guidelines contained within Information Letter EMR/PRB 86-01,
this calculation indicates that 73.84% of the total oil production produced
from Waskada Unit No. 10 is entitled to PGRT Exemption.

(1) Omega Hydrocarbons Ltd., "Waskada Mission Canyon 3aC Pool, Waterflood
Application", January, 1986.
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Manitoba by

Energy and Mines Petroleum 555 — 330 Graham Avenue
Winnipeg, Manitoba, CANADA
R3C 4E3

(204) 945-8577

Fzbruary 27, 1986

(mega Hydrocarbons Ltd.
1200 Sun Life Plaza III
112 - 4th Avenue S5.W.
Cazlgary, Alberta

T2P QH3

Attention: R. A. Beamish, P. Eng.
Manager, Engineering

Lzar Bob:

Re: Board Order No. PM 46
Waskada Unit No. 10

Taclosed is 0il & Natural Gas Conservation Board Order No. PM 46 authorizing
pressure maintenance operations in the Waskada Unit No. 10.

You are referred to Pressure Maintenance Rule No. 8 which limits Injection
wellhead pressure to 8 000 kPa.

Please notify the Waskada District Office of the Petroleum Branch prior
to initiating water injection.

Tours sincerely,

L. R. Dubreuil
Chief Petroleum Engineer

LRD/1k

c.c. Waskada Office
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To

Subject

February 20, 1986 Memorandum

The 0il and Natural Gas From H., Clare Moster
Conservation Board Director, Petroleum Branch

Charles S. Kang - Chairman
Wm. McDonald - Deputy Chairman Telephone
J. F. Redgwell - Member

Waskada Mission Canyon 3a C Pool

Pressure Maintenance Operations

Omega Hydrocarbons Ltd. have made applicatiom for approval
to conduct pressure maintenance operations in the subject Pool by
conversion of two wells to water injection. Notice of the application
was published in the Manitoba Gazette (January 25, 1986) and was
sent to offsetting working interest owners. No cbjections to the
application were received.

Recommendation:

It is recommended that the application be approved and
that Board Order No. PM 46 (copies attached) be issued.

Discussion:

The proposed Board Order No. PM 46 includes all the normal
relevant provisions included in recent pressure maintenance Board
Orders. Note that Pressure Maintenance Rule No. 5 limits wellhead

injection pressure to 8 000 kPa to ensure reservoir fracturing does
naot occur.

- wiginal Signed by W T Mo

H. Clare Moster

LRD/1k
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January 14, 1986

Queen's Printer L. B, Dubreuil
Statuatory Publications Chief, Petroleum Engineer
200 Vaughan Street Petroleum Branch

555 = 330 Graham Avenue

MANITOBA GAZETTE 945-6574

Please have the attached Notice appear in the next issue of the
Manitoba Gazette under The Mines Act.

L. R. Bubreuil

LRD/ch
Attachment



Manitoba o D))

The Qil and Natural Gas Room 309

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

(204) 945-3130

NOTICE

Omega Hydrocarbons Ltd., as operator of the proposed Waskada Unit
No. 10, has made application under The Mines Act for approval to conduct
pressure maintenance operations in a portion of the Waskada Mission Canyon
3a C Pool. It is proposed to convert the following wells to water injection:

Omega Waskada 13-26MC3a-1-26 (WPM)
Omega Waskada 3-27MC3a-1-26 (WPM)
If no intervention or objection in writing is received by the Board
at Room 309, Legislative Building, Winnipeg, Manitoba, R3C 0V8, within

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

Dated at Winnipeg, this (Cji’day of January, 1986.

Ll pl

Charles 5. Kang
Chairman
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To

Subject

January 9, 1986 Memorandum

The 0il and Natural Gas From H. Clare Moster
Conservation Board

Charles S. Kang - Chairman
Wm. McDonald - Deputy Chairman Telephone
J. F. Redgwell - Member

Pressure Maintenance - Waskada MC3a € Pool

Omega Hydrocarbons Ltd., as operator of the proposed
Waskada Unit No. 10, has made application for approval to conduct
pressure maintenance operations in the Waskada MC3a C Pool. Omega
proposes to inject water in two wells (located in Lsd 13 of Section
26-1~26 and in Lsd 3 of Section 27-1-20).

Recommendations:

It is recommended that notice of the application be published
in the Hanitoba Gazette and the Melita New Era and sent to offsetting
working interest owners. A proposed notice is attached.

In the absence of objections to the notice, it is recommended
that the application be approved, and that an appropriate Board Order
be issued.

Discussion:

The Waskada MC3a C Pool was discovered in June 1982 with
the completion of the well Omega Waskada 6~27-1-26 in the Mission
Canyon 3a zone over the interval 922.5 to 928.0 m kB. The Pool has
since been developed over an area of 520 acres ( 208 ha) and currently
includes 8 producing wells (see Figure No. 1).

The Mission Canyon 3a zone is the lower porous unit of the
Mission Canyon 3 member. This zone can be defined as the interval
958.0 to 967.5 m kB on the BHC Sonic Log for the well Chevron Waskada
Prov. 4-20-1-25 (WPM). Where wells are drilled deep encugh to penetrate
the MC-2 marker (975 m kB on Fig. 2) it is usually quite easy to
distinguish the MC3a zone from the overlying MC3b zone. However,
in the area of the MC3a C Pool, many wells do not penetrate the MC2
marker. As a result of this, there have been differing interpretations
of the extent of this Pool.

A review of Figure No. 1 indicates some discrepencies
between the proposed waterflood area and the current Board designated
Pool boundaries. These are discussed individually below.



1. Lsd 13-26-1-26  Originally this spacing unit was thought to be
productive in the MC3b zone. Review of the logs indicates the
well is probably completed in the MC3a. Pool boundaries will be
revised to reflect this.

2. Lsd 12-27-1-26 The well in this spacing unit 1s completed in
both the MC3a and MC3b zones, It appears the MC3b zone is tight
in this well and that most of the production is originating in
the MC3a C Pool.

3. Other areas where the Pool and waterflood areas differ are
either not operated by Omega oTr do not have a completed well.
These will be reviewed individually and appropriate modifications
to the Pool boundaries will be made.

Figure No. 3 shows Pool 0il Production in m3 per month.
Pool production peaked at approximately 870 m /month in mid 1983
and has since declined to about 300 m3/month. Projecting an average
decline curve to abandonment conditions (120 m3/month - per Omega's
application) a remaining primary reserve (as per October 31, 1985)
of approximately 8 100 m3 is estimated. This is approximately
equivalent to the primary reserves estimated by Omega.

Although it is difficult to quantify the incremental reserves
that would be realized through waterflooding, the performance of the
only other waterflood in the Mission Canyon (Waskada MC3b A Pool)

and the apparent good reservolr continuity suggests that an increase
in recoverable reserves may be significant.

Figure No. 4 shows proposed injection locations and
estimated ultimate areal sweep. It is estimated that 40 - 50% of
the original oil-in-place would be recovered in the swept areas.

Tt is also noted that areal sweep could be substantially improved
if wells in Lsd's 1 and 9 of Section 27-1-26 (WPM) were re-activated.

While the proposed waterflood area is wholly owned by Omega
(i.e. - 1007 working interest), several offset tracts are cperated
by other companies. Because of this and evidence from the MC3b A
Pool waterflood that injection response OcCcurs quite dramatically
and could effect wells more than one jocation removed from injection,
notice of the application should be published. It is proposed that
the notice be published in the Manitoba Gazette, and the Melita New
Fra and sent to offsetting working interest owners (see Table No. 1).

Completion of the wells and proposed surface facilities
are similar to current facilities in use for the Waskada Lower
Amaranth A Pool Waterflood and are acceptable.



Fracture gradient calculations indicate reservoir fraecturing
could occur at pressures of 8 700 kPa or greater. Inasmuch as it is
not normally necessary to fracture the Mississippian on completion,
injection pressures sheould not exceed this pressure., A limiting
injection pressure of 8 000 kPa is proposed to provide a margin of
safety. This compares to Omega's proposed maximum injection wellhead
pressure of 10 000 kPa.

wipied Shgned by W € Maetr

H. Clare Moster

LRD/HCM/ 1k
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The Oil and Natural Gas Room 309

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

(204) 945-3130

NOTICE

Omega Hydrocarbons Ltd., as operator of the proposed Waskada Unit
No. 10, has made application under The Mines Act for approval to conduct
pressure maintenance operations in a portion of the Waskada Mission Canyon
3a C Pool. It is proposed to convert the following wells to water injection:

Omega Waskada 13-26MC3a-1-26 (WPM).
Omega Waskada 3-27MC3a-1-26 (WFM)
If no intervention or objection in writing is received by the Board
at Room 309, legislative Building, Winnipeg, Manitoba, R3C 0V8, within

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

Dated at Winnipeg, this day of January, 1986.

Charles S. Kang
Chairman



TABLE NO. 1
WASKADA MC3a C POOL
OFFSETTING WORKING
INTEREST OWNERS

Working Interest Owner Area
v Andex 0il Company Ltd. NEY%-26
NE}%-28
NE¥-21
v Shell Canada Resources NE%-26
NE*%-28
NE%-21
J Chauvco Resources Ltd. NE%-28
NE}%-21
J Petro Star Petroleunm Ltd. NE}%-28
NE%-21
J Roxy Petroleum Ltd. NEY-28

NE%-21
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HYDROCARBONS LTD

1300 SUN LIFE PLAZATI
112 - 4th AVENUE S.W.
CALGARY, ALBERTA, CANADA T2P OH3

TELEPHONE {403) 2613743

January 3, 1986

The 0il and Natural Gas
Conservation Board
555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

Attention: Mr. C. Kang, Chairman

Dear S5ir:

Re: Pressure Maintenance by Water Injection
Waskada Mission Canyon 3aC Pool

Omega Hydrocarbons Ltd. hereby makes application for approval to conduct
an enhanced recovery operation by injection of water into the captioned pool
for the purpose ¢of enhancing oil recovery.

The effective area of this pool is shown on Attachment No. 1 by the outline
of the boundary of the proposed Waskada Unit No. 1{, except for Lsd. 1-27-1-
26 WPM. It is anticipated that the unit will be enlarged to include this
Lsd. when we have established the production capability of the well 1-27
following its stimulation.

The names of the mineral owners, lessees, and surface owners within and
adjoining the scheme area are shown on Attachments No. 2, 3 and 4, respect-
ively. Also enclosed is a copy of the letter used to notify these surface
owners of our intentions.

This Mission Canyon pool underlies a portion of the wide spread Lower

Amaranth pool, which in this area has been unitized and has enhanced oil
recovery by water injection. Satellite battery facilities located in

Lsd.'s 7-26 and 7-27 serve the area for both production and water injection
supply. These satellites are connected to the main facilities located in

Lsd. 11-30-1-25 WPM. Attachment No. 5 is a schematic diagram of the water
supply and injection system which will serve this project. Also included

on this attachment is a schematic diagram of our standard method for equiping
injection wells. Corrosion prevention methods also include cathodic protection,
internally coated flowlines and well treatments. Regular chemical treatments

R



.£. C, Kang, Chairman
January 3, 1985
Page 2

with XC-320 at each production well are utilized to combat bacterial corrosion.

It is proposed initially to convert two wells for water injection and these
are the Lower Alida wells located in lsd. 13-26-1-26 WPM and Lsd. 3-27-1-26 WPM.
The Alida zone well location in Lsd. 9-27-1-26 WPM will initially serve as
an observation well. Prior to commencment of injection bottomhole pressure
measurements will be taken at each of the proposed injectors. Wellhead
injection pressure will not exceed 10,000 kPa. It is anticipated that
production and injection data will require monthly reporting as is done

for the existing Lower Amaranth water floods.

The original oil in place in the pool is estimated to be 478,440 m3 based on
the following:

a) porous rock volume of 108.8 ha-m (derived from Attachment No. 1
and utilized for unit participation where the area was in acres,
with data developed from sixteen readings per 40 acre tract).

b) the water saturation is estimated to be 507, and

¢) the oil formation volume factor utilized is 1.15, based on
the Reservoir Fluid Study of the Lower Alida oil sample from
well 8-24-1-26 WPM (copy of study enclosed).

Under the current primary producing mechanism the cummulative oil production
to 85-11-30 is 10,576.6 m3, and it is estimated that ultimate primary recovery
will be 20,140 m3 or 4.2% of the origimal oil in place. This volume is based
on decline from the November, 1985 rate of 420 m3/month at approximately 757
per year to the economic limit for eight wells of 4 m3/day (mid 1989).

It is estimated that an additional recovery of 57 can be achieved by initiating
water injection. Commencement of injection will be carried out upon approval
of this application and unitization.

Respectively submitted

OMEGA HYDROCARBONS LTD.
RIS B A

R.A. Beamish
Manager, Engineering

Attachments

c.c. R. Dubreuil - Manitoba Petroleum Branch
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SPEAR FISH OIL WELL .
UPPER ALIDA [ MC 3b) WELL OMEGA HYDROCARBONS LTD
LOWER ALIDA { MC 3a ) WELL
TILSTON { MC 1 ) WELL WASKADA MISSION CANYON
SUSPENDED WELL WATER FLOOD

PROPOSED DRILLING LOCATION PROPOSED UNIT 10

ah MAP
WATER INJECTION WELL C..=.5 POROSITY METRES

mzeesas PROPOSED UNIT OUTLINE
SCALE: 1:25000 DATE: NOV, 1985
ABANDONED WELL ATTACHMENT No. 1

GAS INJECTION WELL

WATER SOURCE WELL
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OMGT
M
HYDROCARBONS LTD

1300 SUN LIFE PLAZA T
112 - 4th AVENUE S.W.
CALGARY. ALBERTA, CANADA T2P OH3

TELEPHONE (403} 261-0743

January 3, 1985

Proposed Waskada Unit No. 10
Surface Owners (In and Adjoining the Unit Area)
(Addressee list attached)

Dear Sir/Madam:

Re: Enhanced 0il Recovery by Water Injection
Proposed Waskada Unit No. 10

The purpose of this letter 1s to inform you that Omega Hydrocarbons Ltd.
intends to initiate enhanced o0il recovery by water injection in the
captioned unit area, which comprises Lsd.'s 5, 11, 12, 13 and 14 of
Section 26-1-26 WPM and Lsd.'s 2, 3, 4, 5, 6, 7, 8 and 9 of Section
27-1-26 WPM.

The enhanced oil recovery scheme for this Lower Alida zone (Mississippian)
pool will involve the injection of produced water into wells 13-26-1-26 WEM
and 3-27-1-26 WPM to maintain reservoir pressure and "sweep" oil towards
the offsetting production wells. The performance of the waterflood will
be evaluated by continually monitoring injection and production data.

If you have any comments or questions related to the proposed project
please contact either myself or Mr. Richard Brekke at (403) 261-0743.

Yours truly,

OMEGA HYDROCARBONS LTD. '

. /—caw« e
R.A. Beamish, P. Eng.
Manager, Engineering

RAB/ecla

c.c. C.8. Kang, Manitoba Board
R. Dubreuil, Manitoba Petroleum Branch




Proposed Waskada Unit No, 10
Surface Owmers

ADDRESSEE LIST

McKinney Farms Ltd.
Box 70

Waskada, Manitoba
ROM 2EQ

Donald Keith Millar
& Donna Laura Ann Millar
Waskada, Manitoba

ROM 2EQ

Robert J. Smart
Box 85

Waskada, Manitoba
ROM 2EO

Marvin George Rowe

Unit 3, 1920 - 31lst St. 5.W.
Calgary, Alberta

T3E 2M9

Larry Millar

Box 104

Deloraine, Manitoba
ROM OMO

Jean Olson

{As Commitee of the
estate of Mary Doerfler)
Spy Hill, Saskatchewan

SQA 3W0

Roland J. Hainsworth
Box 99

Waskada, Manitoba
ROM 2EO

Joyce Elaine Hainsworth
Box 99

Waskada, Manitoba

ROM 2EQ
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CORE LABORATORIES - CANADA, LTD. [[, '
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1982-04-07

(R RN YRy

Omega Hydrocarbons Ltd.
630, 330 - 5th Ave. S.W,
Calgary, Alberta

T2P OL4

Attention: Mr. Ed Wyse

Reservoir Fluid Study

Omega Waskada 8-24-1-26 (WIM)
Waskada Field, Manitoba, Canada
Qur File Number: 7013-82-34

Gentlemen:

Subsurface samples of reservoir oil were taken from the above subject well
by a representative of Core Laboratories-Canada Ltd. on 1982-02-03. The samples
were then submitted to our laboratory for a complete reservoir fluid study.

A portion of the reservoir fluid was transferred at high pressure to a
high pressure-windowed cell and then heated -at constant pressure to the reported
reservoir temperature of 45.0°C. The pressure-volume relations of the fluid were
measured during a constant expansion down to 1 241 kPa (gauge). The saturation
pressure was determined to be 3 158 kPa (gauge) at 45.0°C. The results of this
test are shown on pages 1 and 2 of this report.

During differential pressure depletion at 45.0°C, the fluid evolved a
total of 45.40 cubic metres of gas at 101.325 kPa (absolute) and 15°C per unit of
residual oil at 15°C. The associated formation volume factor was 1.150 units of
saturated fluid at 3 158 kPa {gauge) and 45.0°C per unit of residual oil. The
density of the liquid phase and the properties of the evolved gases were deter-
mined at several pressure levels below the saturation pressure during this deple-
tion. The data obtained from these tests are surmarized on page 3. The viscosity
of the fluid was measured under similar depietion conditions at 45.0°C, from
pressures exceeding the saturation pressure down to atmospheric pressure. The

k) e ————
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Omega Hydrocarbons Ltd. Omega Waskada 8-24-1-26 (WIM)

viscosity of the liquid phase varied from a minimum of 1.154 mPass at the saturation
pressure to a maximum of 2.581 mPaes at atmospheric pressure. The viscosity data is
summarized on page 4. '

The composition of the reserveir fluid was determined by low temperature,
fractional distillation and is shown on pages 5 and 6. '

Thank you for the opportunity to perform this study for you. Should you
have any questions concerning the data, please contact us.

Yours truly,
CORE LABORATORIES-CANADA LTD.

G & DY)

Tom B. Martin

TG:cd



VOLUMETRIC DATA QF

¢ E LABORATORIES — CANADA” D.

Petroleum Reservoir Engineering
CALGARY, ALBERTA

Saturation pressure (bubble point pressure)

Thermal expansion of saturated oil

Density at saturation pressure:

From
From
From
From

From

RESERVOIR FLUID

Page 1 of __15

File 7013-82-34

weil _Omega Waskada

8-24-1-26 (WIM)

SAMPLE

3 158

kPa{gauge) @ 45.0

@ 34 474 ypaigauge) = ve 45.0°c = 1.02196

ve 22.2°C
780.40 m @ 45.0
Compressibility of saturated oil @ reservoir temperature: Vol Vol/MPa:
3 158 KPa to 6 895 pa < _11.29 x 1074
6 895 «Pa to 10 342 Pa = 10.82 x 107%
10 342 «Pa to 13 790 s =  9.97 x 1074
13 790 kPa to ___ 20 684 Pa = _ 9.45 x 1074
20 684 wPato 27 579 s = _ 8.91 X 107%
27 579 kPa to __ 34 474 s = _ 8.37 x 1074

From
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- Petroleum Reservoir Engineering
CALGARY,ALBERTA

Page 2 of 15

File 7013-82-34

well Omega Waskada
8-24-1-26 (W1M)

PRESSURE-VOLUME RELATIONS AT 45.0 °C

Gauge

Pressure, Relative Volume, Y
kPa Vivsat (1) Function (2)
34 474 0.9707

31 026 0.9734

27 579 0.9763

24 132 0.9792

20 684 0.9823

17 237 0.9854

13 790 0.9887

10 342 0.992
6 895 ©0.9958
5 516 0.9974
4 826 0.9982
4 137 0.9989
3 447 0.9997

3158 1.0000
3 068 1.0121 | 2.356
2 965 1.0273 2.308
2 703 1.0742 . 2.188
2 448 1.1343 2.073
2 206 1.2103 1.962
1931 ‘ 1.3287 1.837
1 689 1.4759 1.724
1 448 . 1.6838 1.614

1 247 1.9389 1.521

(1) Cubic metres at indicated pressure and temperature per cubic metre of saturated oil.

@ vy = (Psat-P) el -
(P + 101.325) (Relative Volume-1)

PVT-4




-pinjesodwa) pue aunssasd peled|pus je aljaul Jqna ._oa.o.m— pue (e1njosqe) edy sze 10| 18 seb jo seljau 2ignYH {s)
‘0,61 pue (9jn10sqe) BgY GZE 101 1B edjew oHgnD 1od eanjeiaduio) pue einssesd peyeofpul je seb jo saseuroigny  (v)

*0).G1 1€ |10 [enp|sa) Jo 8new ogno sed D.Gi pue (sinjosqe) B GZE'I0L e sef jo senow ojand (g}

‘0.5l I8 ||0 {enp|ses jJo enow 01qna 1ed ainjesedwe) pue 8inssaid psjeolpu| e sel pejeseq)) sn|d |{0 Jo SN W 1qND ()
‘0.5l 1€ ||0 [enp|Se) JO 813w 2|qno sed asnjeiadwe) pue emnssaid pejesjpul ie |10 Jo sensw s|any (1)
(0001 = Hiv) Aysueg eAneled .

70,95°G1 3® (w/BY v /€8 = LI0 LeNPLIS3Y 40 A3 1suag
096Gl 2® IdV o£'LE = 10 LenpLsay JO A31Ae49

0670 2E901° L 000° L €L0° 1 GLLTL 00°0 FATAN §* 620" L v L8 0
l6°8 62eLL 0 G96°0 00670 296°0 9%° 8¢ 210'e oLt G164 498
gL bl 890L0°0 166" 0 0/8°0 B8L8°0 [6°EE FAN | Lt ANATA L0y L
25702 £484v0°0 96" 0 ¥98° 0 86870 G6°8E ost’ L 9L’ L L"¥8L GL0 ¢
60°L2  L69EC'0 9v6° 0 LL8°0 LL(8°0 AR % 922" L Shi'L 9*18L Ll ¢
oF" sb osL°L osl'l t°08L 86l ¢
{gliooeq  {v)i010e4 zZ »Alusueq JRusueg  (©joned (g ewnjoA (i) ewn|oA by edy
uvojsuedxy  SWNOA Jojoed sen seyn 110/ 82D jeioL no ‘Kysueq ‘ainsseld
§80) UOJIEWIO4 SED UOJIBIABQ  @A[IRINWNYD  [BJUBWBIDY|  UOlIMOS oAjlEloY eA®|aY "o ebnep

D. 0°'Gr 1V NOILYZIHOdVA TYILN3H34dId

(WIM) 92-1-v2-8
vpeysed chaug 1IPM

vE-¢g-clof o
1 jo ¢ ebed

V1HIFTY 'AUVDIVO
Bupseufugz nossesey wnojoled

‘a4 YAYNYO — S31H01vHO8Y1 3400

Tl IAd




C~E LABORATORIES — CANAD/ ™ TD.
Petroleum Reservoir Engineering
e CALGARY, ALBERTA

Page 4 of 15

File 7013-82-34

well _Omega Waskada
8-24-1-26 (WIM)

VISCOSITY AT 45.0°C

kPa ' 0i1/Gas
Pressure, Qi1 Viscosity Gas Viscosity Viscosity
(gauge) mPa-s mPa-s Ratio
34 474 1.752
31 026 1.685
27 579 1.619
24 132 1.554
20 684 1.487
17 237 1.422
13 790 1.356
10 3432 1.290
6 895 1.224
3158 1.154
2 772 1.260 0.0113 111.50
2 075 1.532 0.01M 138.02
1 407 1.791 0.0109 164 .81
862 . 2.070 0.0105 197.14

0 2.581 $.0095 271.68
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$5481 A HYDROCARBON quuuo ANALYSIS 7013-82-34
Omega Hydrocarbons Ltd. 5 of 15
LSD 8-24-1-26 WM Omega Waskada 8-24-1-26 . L
LOCATION Wlhi SN SAMPLE LOCATION raAME XB ELEV.. m GRO. ELEV., m
Waskada, Manitoba Lower Alida Core Laboratories
Bottom Hole e oc

POINT OF SAMALE

AMT. & TYPE CUSHION MUO REBLRTIVIYY

PUMPING FLOWING GAS LIFT swag

I |
i N WATER m3rd QI m3/d  Gas m3/d

TEST INTERVALS CR PERFS. m
I Appr‘ox. 20 OOO (] oC ] °c | l 45.0 !
| IEFARATOR AESEKAVOIN w:::::.:::zn "“::ﬂ::::ll:.u | [ SEPARATON |
L _ _ _ _ PRESSURES.kPalgauge) — — — — — — — — — — | L _teweenatures.®c_ |

1982-02-03 1982-03-31 DA
BATE sAMPLED (v/M/D] DaATE AKCEIVED |vim/o] SarTd amaLYIERO {rrmio} ANALYST REMARKS
S e OBSERVED PROPERTIES OF Cg+ RESIDUE (15/15° C)

N2 0056 .0011 L0011

€02 .0034 .0010 .0010

HZS .0000 -0000 .0000 n855.0 _qlm3 p :?558 33':9

€ .0814 .0092 .0240

€2 .0881 .0187 .0410 214

Ca 1072 .0333 L0514

'Ca .0184} .0075 | .0103 CALCULATED PROPERTIES OF TOTAL SAMPLE (15/15° C)

Ca 0600 0246 .0329 783.6 3 .7843 49.0

ka/m rvrTrrTTTTS PTITIT

Cs .0265 .0135 .0169

Cg .0278 0141 0176 141,92

cs". . 5816 .8770 .8036 MELATIVE MOLECULAR MASS

REMARKS
TOTAL 1.0000{ 1.0000 1.0000

oA MM



COMPANY |~
LOCATION
SAMPLED FROM

CORE LABORATORIES-CAMADA LTD.
o (

\

Omega Hydrocarbons Ltd. PAGE 6 of 15
LSD 8-24-1-26 WIM FILE 7013-82-34
Bottom Hole

Analysis of CS-I- Fraction to C3O+

Boiling Point Mole Mass
Range (°C) Component | Carbon_ Number Fraction Fraction
36.1- 68.9 Hexanes Ce .03257 .0210
68.9- 98.3 Heptanes : C7 .0468” .0352
98.3-125.6 Octanes s .04897 .0419
125.6-150.6 Nonanes o L039% .0382
160.6-173.9 Decanes £1n .0386 .0412
173.9-196.1 Undecanes C11 .0359 .0421
196.1-215.0 Dodecanes C1? .0282 .0360
215.0-235.0 Tridecanes C13 .0274 .0378
235.0-252.2 Tetradecanes Cla .0229 .0341
252.2-270.6 Pentadecanes €15 .0197 .0314
270.6-287.8 Hexadecanes C1g L0177 .0301
287.8-302.8 Heptadecanes C17 L0161 .0290
302.8-317.2 Octadecanes C18 .0137 .0261
317.2-330.0 Nonadecanes €19 .0114 .0230
330.0-344.4 Eicosanes Cog .0099 L0211
344,4-357.2 Heneicosanes €21 .0091 .0201
357.2-369.4 Docosanes Co2 .0085 .0198
369.4-380.0 Tricosanes €23 .0073 .0179
380.0-391.1 Tetracosanes Coa .0068 .0173
391.1-401.7 Pentacosanes 25 .0063 .0166
401,7-412.2 Hexacosanes. C26 .0053 .0145
412,2-422.2 Heptacosanes : C27 .0048 .0138
422.2-431.7 Cctacosanes _ C28 .0044 .0130
431.7-441.1 Nonacosanes €29 .0040 .0123
441.1 Plus Triacontanes Plus C30t+ .0422 - .1804
AROMATICS
80.0 Benzene CsHg .0018~ L0011
110.6 Toluene C7Hg .0101~ .0070
136.1-138.9 Ethylbenzene, p + m-Xylene CgH1g .0108~ .0086
144.4 o-Xylene CgH10 .005% .0046
168.9 1,2,4 Trimethylbenzene CoH12 -0061~ .00535
NAPHTHENES
68.9 Cyclopentane CsHyg -0004~ -0002
72.2 Methylcyclopentane CgH12 .0100~ .0063
81.1 Cyclohexane ~ CeHi2 .01247 .0079
101.1 Methylcyclohexane C7H14 .0161” .0119
TOTAL _ .5816 .8770
Mole Fraction of C7+ .5244
Mass Fraction of C7* ‘ .8405
Calculated Relative Molecular Mass of C7+ 228.
Calculated Relative Density of C7+ .8636
- Calculated Density of C7+ (kg/m’; 862.8

The above boiling point ranges refer to the normal paraffin hydrocarbon boiling in that range.
Other hydrocarbons (aromatics, olefins, naphthenes and branched hydrocarbons) may have higher
or lower carbon numbers, but are grouped and reported according to their boiling point.
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CALGARY , ALRERTA
RELATIVE VOLUME (V/VS) AT 45.0°C
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Page _
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Lower Alida

Formation

Omega Hydrocarbons Ltd.

Company

Well

Manitoba
Canada

Province
Country

Omega Waskada 8-24-1-26 (WIM)

Waskada
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CALGARY , ALBERTA

OIL DENSITY

-

Lower Alida
Manitoba

Canada

Omega Hydrocarbons Ltd.

Formation
Province
Country

Omega Waskada 8-24-1-26 (W1M)

Waskada

Company

Well
Field
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Petroleum Reservoir Engineering
RELATIVE OIL VOLUME ( V/VR)

.

Lower Alida

Formation
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Country

Omega Hydrocarbons Ltd.

Company
Well

Omega Waskada 8-24-1-26 (WIM)

Waskada
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Canada
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CALGARY , ALBERTA

SOLUTION GAS-OIL RATIO
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CALGARY . ALBERTA

CORE LABORA

Lower Alida
Manitoba
Canada

Formation
Province

Country

Omega Hydrocarbons Ltd.

Company

Well

Omega Waskada 8-24-1-26 (WIM)

Waskada

Field
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GAS VISCOSITY

CALGARY , ALAERTA

Lower Alida

Formation
Province

Omega Hydrocarbons Ltd.

Manitoba
Canada
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OIL VISCOSITY AT 45.0°C
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