Manitoba Regulation /86
Being
The 0il and Natural Gas Conservation Board
Order No. PM 48

An Order Pertaining to Pressure Maintenance by Water Flooding

Waskada Mission Canyon 3a A Pool

Made and Passed Pursuant to "The Mines Act"™, Cap. M160, of the

Continuing Consolldation of the Statutes of Manitoba, and
Amendments Thereto, by The 0il and Natural Gas
Conservatlon Board of Manitoba

{Filed: )

WHEREAS, subsection (9)(d) of Section 62 of "The Mines Act", being Chapter
M160 of the Continuing Consolidatlon 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 therecof where it is economical
so to do, and for that purpose where necessary requiring the
Introduction or injection into any pocl or portion thereof of gas,
alr, water or other substance:"

AND WHEREAS, the Board received an application dated January 23, 1986 from
Omega Hydrocarbons Ltd. for approval of a precject to inject water into the
waskada Mlisslon Canyon 3a A Pool ("the pool”) in the Waskada Unit No. 12 area
in Manitoba.

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

AND WHEREAS, Omega Hydrocarbons Ltd. is the Unit Operator of the Waskada Unit

No. 12

NOW THEREFORE, the Board orders that:

1. The Unit Operator shall conduct pressure maintenance operatlons by
the lnjectlon of water into the Pool underlyling the Unit Area.

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



1{1)

(2)

(3)

(4)

3(L)

(2)

(3)

PRESSURE MAINTENANCE RULES

Water shall be injected into the pool through the wells:

Omega Waskada WIW 15-23MC3a-1-26 (WPM)
Omega S. Waskada Prov. WIW 1-24-1-26 (WPM)
Omega Waskada WIW 1-25-1-26 (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 continuous
injection.

Notwithstanding the provisions of subclause (2), the Board may, upon
application by the uUnit Operator, approve the suspension of water
injection into any well or wells, provided that the Board is satisfied
that pressure malntenance 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 Petrcleum Branch.

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

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 three 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 reservolr pressure
in a minimum of three wells in the Unit Area. -

The Unit Operator shall submlt the detalls of the surveys described in
subclauses (1) and (2) of this clause to the Petroleum Branch,
including a 1ist 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 ocut. 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 commeon datum;



(4)

6(1)

(2)

(b)

(c)

(a)
()

(c)

(d)

an isobaric map of the Pocl 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 addlitional reservolir 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 malntenance 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
B 000 kPa or such other maxlmum 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 ¢f water injected during the precedling 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 meonth. This report shall
include:

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

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

the results of at least one twenty-four hour production 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 1ln the
Unit Areas.

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



OIL AND NATURAL GAS ORDER NO. PM 48,

MADE AND PASSED THIS .7 224 DAY OF

MARCH A.D., 1986, AT THE CITY OF

WINNIPEG, IN THE PROVINCE OF MANITOBA,

BY THE OIL AND NATURAL GAS CONSERVATION BOARD
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Charles Kang, Chairman ) wm. McDonald, Deputy Chairman
The 0il and Natural Gas The 0il and Natural Gas
Conservatlion Board Conservation Board
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J)\F. Redgwell, Member \

The* 011 and Natural Gas
Conservation Board

Approved:

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

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

(204) 945-3130

Omega Hydrocarbons Ltd.
1300 Sun Life Plaza III
112 - 4th Avenue S.W.
Calgary, Alberta

T2P OH3

Attention: Mark Mawdsley,
Production Engineer

Dear Sirs:

Re: Omega Waskada 9-23MC3a-1-26 (WEM)
Conversion to Water Injection

With respect to your application dated December 9, 1986, you are
hereby authorized to utilize the subject well as a water injection well and
such approval is subject to the terms and conditions contained in The 0il and
Natural Gas Conservation Board Order No. 48 and to the following:

1. 1In accordance with clause 126(d) of The Petroleum Drilling and Production
Regulations, 1984, you are required to submit, prior to injection, proof
that the surface owner of the subject wellsite has been made aware of your
plans.

2. You are also required to submit an MG 416 recompletion application ferm
detailing your recompletion plan on the subject well.

3. Notification of the Waskada District Office of the Petroleum Division,
prior to recompletion and initiation of injection at the subject well.

Yours sincerely,

St
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Wm. McDonald
Deputy Chairman

MA/1k
b.c. Charles 5. Kang

B. Ball
Petroleum
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December 16, 1986 Memorandum

The 0il and Natural Gas From H. Clare Moster
Conservation Board Executive Director
Petroleum Division
Charles S. Kang - Chairman
Wm. McDonald - Deputy Chairman Telephone
B. Ball - Member

Pressure Maintenance — Waskada MC3a A Pool

Omega Hydrocarbons Ltd., as operator of the Waskada Unit No. 12, has

made application for approval to convert the well Omega Waskada 9-23MC3a-1-26
(WPM) to a water injection well.

Recommendation:

It is recommended that the application be approved without
advertisement for objections. A draft letter of approval is attached.

Discussion:

The Waskada MC3a A Pool was discoverd in January, 1981 with the
completion of the well Omega Waskada 1-24-1-26 (WPM) in the Mission Canyon 3a
zone, the Pool has since developed over an area of 880 acres {352 ha) and was
unitized in early 1986. Currently included in the Unit Area are 5 producers,
2 injectors, 1 shut-in well (9-23M3a) and 3 former producers (see Fig. 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 mKb
on the BHC Sonic Log for the well Chevron Waskada Prov. 4-20-1-25 WPM (see
Figure No. 2).

Table No. 1 illustrates the severity of the primary production
decline in the Waskada MC3a A Pool and emphasizes the need for pressure
maintenance operations. The Table lists average daily oil production in the
first month which each well produced at least 20 days and the corresponding
rate for March, 1986 (or earlier, if shut-in) for each well. 1In April and May
1986, waterflooding began in the Pool. The average length of production prior
to water injection is about 25 months, but over this time, oil rates have
declined to 36% of the initial rates.

Only two wells in Unit No. 12 are currently being used as water
injection wells: 15-23 and 1-24 (see Figure RNo. 1), The well 10-23, which is
directly offset by the injector 15-23, has favourably responded to only four
months of water injection, by increasing its average daily 0il production from
0.8 m3/day in March, 1986 to 3.6 m3/day in September, 1986. The well 3-24



has also favourably responded to only 6 months of water injection at 1-24 by
increasing its average daily oil production from 0.2 m3/day in March, 1986
to 2.1 m3/day in September, 1986. By converting the proposed water
injection well 9-23MC3a-1-26 (WPM) to an injector, it is likely that similar
increases in oil production will result at 8-23 and 13-24, as well as 10-23.

Table No. 2 shows the production history of the subject well. The
well produced for only six months in 1984. With the exception of the first
month of production, the average daily production of oil was 0.14 m3 with a
water—-oil-ratio of over 200 m3/m3. As well, 9-23MC3a-1-26 WPM is
structurally low within Unit No. 12. These factors indicate that the subject
well is a good candidate for water injection.

The proposed injection well is offset on all sides by areas in which
Omega is the working interest owner or operator. It is therefore felt that
advertisement for objections is not necessary.

Fracture reservoir calculations indicate fracturing could occur at
pressures exceecing 10 000 kPa. The 01l and Natural Gas Conservation Board
Order No. PM 48 (80/86) sets the upper limit for injection pressure at 8 000
kPa for the MC3a A Pool. This value is based on calcualtions of reservoir
fracturing pressures in the Mississippian. A limiting injection pressure of
8 000 kPa is proposed to provide a margin of safety.

Details on the completion of the subject well have not been forwarded
to the Petroleum Division as of yet and will be required prior to final
approval of the proposed conversion.

Subclause 1{1) of The 0il and Natural Gas Conservation Board Order
No. PM 48 (80/86) states that water shall be injected into the pool through
"any such other wells in the Unit Area as the Board may approve". It is
recommended that the subject well be converted to a water injection well
according to this subclause of Board Order No. PM 48 (80/86)

gt Signeg Dy C. Maled

H. Clare Moster

MA/1k
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TABLE RO, 1

UNIT RO. 12
PRIMARY PRODUCTION DECLINE

0il Rate Prior to Injection

Location Initial 0il Initial Months (March/86) or Prior to Shut-—in
(1-26 WPM) Rate (m3/d)*  Month Produced (m3/4)
7-23 2,2 83-05 6 0.1(83-11)
8-23 8.0 82-12 39 3.0

9-23 3.6 84-04 6 0.2(84-09)
10-23 4.7 83-01 18 0.8

15-23 5.5 83-08 6 0.4(84-01)
1-24 4.0 81-07 57 0.2

8-24 2.1 81-12 52 1.3

9-24 0.2 82-03 10 0.2(82-12)
12-24 2.1 82-05 8 0.1(82-12)
13-24 1.4 82-05 47 5.2

3-25 2.0 8§3-01 39 1.7

4-25 3.6 81-09 14 1.6(82-10)
Average: 33 25.2 1.2

* (Galculated for

first month in which the well produced for 20 or more days.



TABLE Mo.2

PASE ND. | K4 STORE RN HanPB
RASKADA Be-12-14
T WELL TZ109=23-00T=28 " WINT]} 1026303
FIELD 3 PROVINCE MAN, LAND®! 2
POOL 43 KDRKING INTEREST 100.00000% LAND®Z O
BLOCK 1 ON PRON 1984-04-04 LANDEZ ¢

2 N INJN NOT DN YET

3
]
i
t

WATER | WATER

BONTH ¢ HDURS!  OIL ! CUM.DIL: WATER | CUM.WATY BIL  WOR !

i Coom3MD 0 a3t BI/ML Al ¢ el Vo oeYdy DUT A
1984-04)  BAB) %67V 96,71 1BL.AL 1834 LY YIS W H 5,81 655
1844 ol T £ T LR VA TY LR T LA A TR 1 Pr ARt T AL A S TRER Y
1984-06: KX 0,50 10470 298,20 BIL.G 0.91 596,41 1.0 99.8
1984-07: 738 1,00 105,70 299.7% 11373 0.0) 299.7 .70 99.7
t9B4-nRt 7481 .00 147 IELE 1T 0,3} 36,491 10,37 97.3
1984051 2 0,70 HE4 19.11 8BS0 0,21 21,89 5,81 %63




HYDROCARBONS LTD

1300 SUN LIFE PLAZA 1Ly
112 - 4th AVENUE S.W.
CALGARY, ALBERTA, CANADA T2P OH3
TELEPHONE (403} 261-0743
December 9,

Manitoba Department of Energy
and Mines

Petroleum Branch

555 ~ 330 Graham Avenue

Winnipeg, Manitoba

R3C 4E3

Attention: Mr. Bob Dubreuil
Chief Petroleum Engineer

Dear Sir:

Re: Water Injection Conversion
gA-23-1-26 WPM

The subject well is a member of Waskada Unit No. 12 and has been shut in since
September 1984 due to uneconomic oil production coupled with excessive water
production. The enclosed map "Structure an Tilston Marker" shows that the well
ig 10 to 15 metres lower than the neighboring wells and has likely been overrun
by the oil-water comntact. In Omega's original Unit 12 flood design, it was
decided to test the pool's floodability at 15-23-1-26 WPM and based on its
gsuccess, follow with conversion of 9A-23-1-26 WPM. The 10-23-1~26 WPM well has
shown good response beginning in August 1986 and is currently producing better
than it ever has. The addition of 9A-23-1-26 WPM as an injector will allow
more efficient flooding of this side of the pool. Since Omega owns all of the
direct offsetting wells we feel that there should be no detrimental effect to
other operators. With this letter, Omega Hydrocarbons Ltd. hereby requests an
amendment to Board Order No. PM48 to include 9A-23-1-26 WPM as a water injection
location.

Thank you for your attention to this matter.

Yours truly,

OMEGA HYDROCARBONS LTD.

" Production Engineer

cc: R.A. Brekke
R.A. Beamish
Waskada Unit No. 12

DMM/tct
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May 8, 1986

Petroleum Resources Branch ;o ‘;ﬁ
Energy, Mines and Resources Canada P . SER 23
28th Floor o2 L > ay
580 Booth Street Y ‘pi E?f
Ottawa, Ontario 85 P
K1A OE4 . o N

LR EN L

ey, S p:"“”/
Attention: Mr. S.A. Kanik el

Chief, PGRT Exemptions

Dear Sir:

Re: Request for Certification
Production PGRT Exemption
Waskada Unit No. 12

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. 12, It is this
Company's opinion that 95.86% of the total oil production produced from
Wwaskada Unit No. 12 is entitled to PGRT Exemption based on the incremental oil
reserves arising from the implementation of the previously mentioned
waterflcod.

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

Waskada Unit No. 12 was formed effective April 1, 1986 and a waterflood
was instituted by converting to water injection the following wells:

Location Date on Injection
15-23MC3a-1-26 WPM Hot on injection yet
1-24-1-26 WPM 1986-04-11

It is anticipated that the effective date of exemption will be 1986-04-11.

Omega Hydrocarbons Ltd. is operator of this Unit and owns a 100% working
interest in all tracts. The production from all wells is c¢lassified as New by
the Manitoba Government. A1l wells in the Unit were drilled prior to April 1,
1985,



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

RAB:vb
Encl.
c.C.

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 43 dated April 3, 1986)

Attachment No. 3 - Copy of the letter approving the £ffective Date of
the Unit (Manitoba Board letter dated April 1, 1986}

Attachment No. 4 - List of wells and their status

Respectfully submitted,
OMEGA HYDROCARBONS LTD.

ST
‘ /'/(%4/?(-C A

T.0. i’
~“President

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

Waskada Unit No. 12
PGRT Exemption Calculation

Original 0il In Place Determination (Based on Log Evaluation)

156,60 ha-m Sw

Assuming that APh ; = 0.50  Bo; = 1.15 Rm/m’

i

Waskada Unit No. 12 10000 APh{1-Sw;) = 630870m°
Original 0i} In Place Boi

L

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

Recoverable 031 Calculations

Based on decline curve analysis it is anticipated ET?t the primary recovery
factor for Waskada Unit No. 12 will be 3.2% OOQIP. Using secondary
recovery estimates for similar types of reservoirs we expect an ultimate
recovery after waterflooding of approximately 10% Q0IP. Given the above
mentioned assumptions one can calculate the following recoverable reserves,

Waskada Unit No. 12 = (0.032)(680870) = 21788m°
Primary 011 Reserves

Waskada Unit No. 12
Ultimate 031 Reserves

(0.10)(680870) = 68087m°

PGRT Exemption Calculation

The cugu]ative 011 production up to 1986 03 31 for Waskada Unit No. 12 was
19789m°~.

Remaining = 68087 - 19789 = 48298m3

Recoverable 0il

Remaining Recoverable = 68087 - 21788 = 46299m°

Incremental 0il

PGRT Exempt Percentage = {46299)(100) = 05.86%
(48298)

Based on the guidelines contained within Information Letter EMR/PRB 86-01,
this calculation indicates that 95.86% of the total oil production produced
from Waskada Unit No. 12 is entitled to PGRT Exemption.

(1) Omega Hydrocarbons Ltd., "Waskada Mission Canyon 3aA Pool, Waterflood
Application®, January, 1986.
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st -HONE 1403, GE0747

The 0il & Natural Gas Conservation Board
309 Legislative Building

450 Broadway Avenue

Winnipeg, Manitoba

R3C OV8

Attention: Mr. Charles S. Kang
Chairman

Dear Sir:

Re: HWaskada Unit No. 12
Pressure Maintenance Qperations

The purpose of this letter is to amend a previous application submitted
by Omega Hydrocarbons Ltd. for pressure maintenance of the Waskada Mission
Canyon 3aA Pool.

One of the freehold royalty owners has advised us that he will not
execute the Unit Agreement for Unit No. 12 at this time. In order to
accomplish unitization and institute pressure maintenance it was necessary to
exclude Lsd's 1 and 2 of Section 25-1-26 WPM from the unit. We believe that
upon resolution of some other matters we should be able to enlarge the unit to
include these two Lsd's.

We had originally planned and requested approval to inject water into
three wells, one of which was Omega Waskada 1-25-1-26 WPM. Omega requests
ammendment of the pressure maintenance approval to allow injection into wells:

Omega Waskada 15-23MC3a-1-26 WPM
Omega Waskada Prov., 1-24-1-26 WPM

Should you have any comments or questions relating to this ammendment
please contact Mr. Bob Beamish or Mr, Richard Brekke at (403) 261-0743.

Yours truly,

OMEGA HYD’EﬁyRBONS LTD.

~"G.E. Patey
Vice President - Production
GEP:vb
c¢.c. R. Dubreuil - Man. Pet. Branch
R.A. Beamish
Waskada (LAm) Waterflood
Approvals File

B ¥ FTE S



Manitoba %

£€nergy and Mines Petroleum 555 — 330 Graham Avenue
Winnipeg, Manitoba, CANADA
R3C 4E3

{204) 945-8577

April 3, 1986

Omega Hydrocarbons Ltd.
1300 Sun Life Plaza III
112 - 4th Avenue 5.W.
CALGARY, Alberta

T2P OH3

Attention: R.A. Beamish
Manager, Engineering

Dear Sir:

Re: Board Order No. FM48
Waskada MC3a A Pool

Enclosed is 0il and Natural Gas Conservation Board Order No. PM48
authorizing pressure maintenance in the subject Pool.

You are referred to Pressure Maintenance Rule No. 5 which limits the
injection wellhead pressure to 8 000 kPa. Please note that injection
of water in the well Omega Waskada 1-25-1-26 (WPM) is not authorized
until this tract has qualified for inclusion in Unit No. 12.

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

Yours sincerely,

L.R. Dubreuil
Chief Petroleum Engineer
Petroleum Branch

LRD:dah
Encl
cc: Waskada Office
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To

Subject

March 11, 1986 Memorandum

From H. Clare Moster

The 0il
e 01l and Natural Gas Director, Petroleum Branch

Conservation Board

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

Waskada Mission Canyon 3a A Pool

Pressure Maintenance Operations

Omega Hydrocarbons Ltd. have made application for approval
to c¢onduct pressure malntemance opertions in the subject Pool by
conversion of three wells to water injection. Notice of the application
was published in the Manitoba Gazette (February 15, 1986) and the
Melita New Era (February 20, 1986) and was sent to the offsetting
working interest owners. No objection to the application was received.

Recommendation:

It is recommended that the application be approved and that
Board Order No. PM 48 (copies attached) be issued.

Discussion:

The proposed Beoard Order No. PM 48 includes all the normal
relevant provisions included in recent pressure maintenance Board
Orders. Note that Pressure Maintenance Rule No. 5 limits wellhead
pressure to 8 000 kPa to ensure reservoir fracturing does not occur.

iginal Signed by 3. G Musict

~H. Clare Moster

MA/ 1k

PS-1-25



Cards Of
Thai.<S

" the monetary and food donations

are greatly appreciated. We rea-
lize without your help the bon-
spiel would not be the event it is.

—Napinka Rink Cominittee

e family of the late Clayton
ith wish to express their
felt thanks and appreciation

he love and many acts of

1ess during the loss of our
red husband, father and
ifather. Qur many thanks to
riends and relatives who
: charitable donations, sent
ors, cards, baking and vis-
or phoned during our be-
:ment. Special thanks to
rend House and Reverend
jonald for their comforting
(s; the active and honorary
iearers; organist, Laura Furt-
and the choir; the Legion
es  Auxiliary who served
1, the Royal Canadian Le-
5 (Melita Branch and Waska-
iranch) who came as a body
to the ones who drove cars;
Dizon and the nurses at the
ital; Eyers-Nestibo Funeral
ie for their kindness and
:rstanding in all the arrange-
ts. Our deepest appreciation.
—Berty Griffith and families

‘e would like to thank all our
ids from Medora and area
donated towards our fare-
gift. A special thanks to Kent
Deb for hosting the party
to everyone who attended
helped in any way. We will
iys remember the friends we
> made and look forward to
ing the area. We welcome
visitors in our new home in
ling, Manitoba.
—Pat and Darlene Titchkosky

he Napinka Rink Committee
ild like to extend a big thank-

to the community of Na-
ca and area for their generous
oort during the Mixed Bon-
1. Your help in the kitchen,

The Napinka Rink Committee
wishes ‘to thank the following
businesses for their generous
donations to our Mixed Bonspiel:
Manitoba Pool Elevators, Earl
Line Esso, Ev-n-Del, Barkers,
Hair We Are, Souris Valley Pro-
cessors, Royal Bank, Stewart’s
Lumber, T S & M Supply, Cor-
nish’s, White Owl, Trendsetter,
Rennie’s Solo, Melita Bakery,
C & C Agencies, Blossom Bou-
tique, Carel’s Red & White, Cir-
cle M, New Era, Macleods, Mor-
rows, Neffs, Credit Union, Rus-
sell’s Electric, Delmar’'s Pro
Hardware, Dando’s, Rod’s
Auto, Melita Motors, Melita
Auction Mart, Triple G Sales,

you can watch movies
in the Comfort of your

Home by Renting
‘Tapes and/or a

VHS Machine
and Tapes

—from—

The New Era
Publishing
Go. Lid.

““Your Home Video
_Rental Centre

All our tapes have been pur-
chased NEW since March 1,
1985
® L o

Rent a VHS Movie
Machine

From Noon Monday to
Noon Friday (perday).......

From Noon Friday to
Noon Monday

From Noon Saturday - 959
0 NMoon Monday ... il "

18 The New Era, Melita, Manitoba, Thursday, February 20, 1986

B & J Gulf, Critchlow Trucking,
D & H Sales, Gordon's Tire
Shop, U.G.G., Tweed’s Melita,
R. Holmes, H & R Block, New
Holland, Massey Ferguson, D.
Clarkson, Melita, Tweed’s, Med-
ora Trading, Manitoba Pool,
Mosset Seeds, Ralph Edwards
Drilling Ltd. Medora, Bodkin’s
Grocers and the individuals of
Napinka. We thank you all, as
without these donations our bon-
spiel would not be the success it
is. We would also like to thank
all the participants because with-

NOTICE

Omega Hydrocarbons Ltd., as
operator of the proposed Waska-
da Unit No. 9, has made appli-
cation under The Mines Act for
approval to conduct pressure
maintenance operations in a por-
tion of the Waskada Mission
Canyon 3b B Pool. It is proposed
to convert the following wells to
water injection:

Omega Waskada 11-27-1-26
(WFPM)

Omega Waskada Prov. 1-34-1-
26 (WPM):

If no intervention or objection
in writing is received by the
Board at Room 309, Legislative
Building, Winnipeg, Manitoba,
R3C OVS, within 14 days of the
publication of this notice, the

_Board may approve the applica-

tion.
Dated at Winnipeg, this 5th
day of February, 1986.
Wm. McDonald
Deputy Chairman

- out you there would be no bon-

spiel. -
—Napinka Rink Committee

Real friendship is when two
people get so thick they can see
through each other but don’t.

LONG WAIT
The man who waits to put his
great idea into action until no one
can find fault with it will have a
long wait indeed.”

NOTICE

Omega Hydrocarbons Ltd., as
operator of the proposed Waska-
da Unit No. 12, has made appli-
cation under The Mines Act for
approval to conduct pressure
maintenance operations in a por-
tion of the Waskada Mission
Canyon 3a A Pool. It is proposed
to convert the following wells to
water injection:

Omega Waskada 15-23MC3a-

1-26 (WPM)

Omega S. Waskada Prov. 1-
24-1-26 (WPM)

Omega Waskada 1-25-1-26
(WPM)

If no intervention or objection
in writing is received by the
Board at Room 309, Legislative
Building, Winnipeg, Manitoba,
R3C OVS8, within 14 days of the
publication of this notice, the
Board may approve the applica-
tion,

Dated at Winnipeg, this 3rd
day of February, 1986.

Wm. McDonald
Deputy Chairman

CASH

Auction S al

Mr., Mrs. Bob Grierson & Other Consignors

-Monday, February 24th, 1:00 p.m.
at the Garage, 129 Front Street, Melita, Man.

Having received intructions, we will sell by Public

Auction items including the following:
KITCHEN--30"’ Findlay Electric Range (avacado); 17 cu. ft. Moffat Refrig-

erator (avacado); 30°' Kelvinator Electric Range (older,

good condition);

Chrome Suite, Large Brown Table, 5 Chairs; Chrome Suite, Small Brown
Table, 3 Chairs; Avacado Cannister Set, Bread Box, Trip Can; G.E. Kettle:
Electric Deep Fryer; Corn Popper; Warming Tray; Electric Can Opener:
Clock Radio: Antique Sealers and Bottles; Miscellaneous Dishes, Bowls, !

Spoon Rack, Jars,

LIVING ROOM—Agtigue Cabinet Victrola Radio-2honograph (radio works

weilh; Green oeking Chair; Green

oot Stooly Floral Arm Chairy Zevords;

TaiMe Lamps; Orance Cecasional Chair: Antigue Coal Cil Lumop: 2arometer;

T4 Toakease with flags Doors:

A Swen Tamos: Maenzine ook

Tl
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Manitoba

Date

March 7, 1986

To:

P. Bentz

Action / Route Slip

From- H. Clare Moster

Legal Translation

Petroleum Branch

6th Floor

Dept. of Energy & Mines

177 Lombard Ave.

Telephone: 945~-6573

3 Take Action

{1 ™May We Discuss

Comments

[:] Per Your Request

(] For Your Information

(] Circutate. initias ] For Approval and ) Make Copies
and Return Signature

[ Return With Comments [ oraft Reply for [J Please File
or Revisions Signature

Attached is 0il and Natural Gas Conservation Board Qrder No.

PM 48 which requires translation into French.

Please provide us with a French translation of the Order,

the necessary French Certificate and return our English copies of

the Order & Certificate.

MG-1298 PS-t.182




Page 310

THE MANITOBA GAZETTE

February 15, 1986

The Highway Traffic Board, Rootn 200-301
Weston Street, Winnipeg, Manitoba, R3E
3H4.
Phone: 945-8912
A.POLTARUK, MMM CD
Secretary,
—7 THE HIGHWAY TRAFFIC BOARD.

UNDER THE MINES ACT

To: All Purchasers of Manitoba Crude Qil
Re: Nominations for Crude Qil

All persons intending to purchase Man-
itoba erude oil in the month of April will be
required to file a nomination with the
Petroleum Branch, Department of Energy
and Mines on or before March 15, 1986.

Copies of nomination forms may be
obtained from the Petroleum Branch,
Department of Energy and Mines.

No public inquiry will be held.

A tabulation of the said nomination will
be published in the monthly Production
Statistics Report.

Dated at Winnipeg, Manitoba, this 31st
day of January, 1986.

H.CLARE MOSTER,
-7 Director, Petroleum Branch.

Omega Hydrocérbons Ltd., as operator
of the proposed Waskada Unit No. 12, has

made application under The Mines Act for
approval to conduct pressure maintenance
operations in a portion of the Waskada Mis-
sion Canyon 3a A Pool. It is proposed to
convert the foilowing wells to water injec-
tion:

Omega Waskada 15-23MC3a-1-26 (WPM)

Omega S, Waskada Prov. 1-24-1-26
(WPM) .

Omega Waskada 1-25-1-26 (WPM)

If no intervention or objection in writing
is received by the Board at Room 309, Leg-
islative Building, Winnipeg, Manitoba, R3C
0V8, within 14 days of the publication of this
notice, the Board may approve the applica-
tion.

Dated at Winnipeg, this 3rd day of Febru-
ary, 1986,

Wm. McDonald,
-7 Deputy Chairman.




February 5, 1986

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

555 - 330 Graham Avenue?

MANITOBA GASETITE

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

WhiAly

L. R. Dubreuil

LRD/ch
Attachment



Manitoba A »)

The Qil and Natural Gas Rocom 309

Conservation Board Legistative Building
Winnipeg, Manitoba. CANADA
R3C 0v8

(204} 945-3130

NOTICE

Omega Hydrocarbons Ltd., as operator of the proposed Waskada Unit
No. 12, has made application under The Mines Act for approval to conduct
pressure maintenance operations in a portion of the Waskada Mission Canyon
3a A Pool. It is proposed to convert the following wells to water injection:

Omega Waskada 15-23MC3a-1-26 (WPM)
Omega S. Waskada Prov. 1-24-1-26 {(WPM)
Omega Waskada 1-25-1-26 (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, thisé‘r"/ day of éérajr? , 1986.

YOI IAN

Wm. McDonald
Deputy Chaiyman
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To

Subject

January 31, 1986 Memorandum

H. Clare Moster

. From
r
The Oil and Natural Gas Director, Petroleum Branch

Conservation Board

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

Pressure Maintenance - Waskada MC3a A Pool

Omega Hydrocarbons Ltd., as operator of the proposed Waskada
Unit No. 12, has made application for approval to conduct pressure
maintenance operations in the Waskada MC3a A Pool. Omega proposes to
inject water in three wells (15-23MC3a-1-26, 1-24-1-26 and 1-25-1~26)
el a2y

Recommendations:

It is recommended that notice of the application be published
in the Mamitoba 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 A Pool was discovered in January, 1981
with the completion of the well Omega Waskada 1-24-1-26 (WPM) in
the Mission Canyon 3a zone. The Pool has since been developed over
an area of 880 acres (352 ha) and currently includes 9 producing wells
(see Figure No. 1).

The Mission Canyon 3a zonme 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 Scnic Log for the well Chevron Waskada
Prov. 4-20-1-25 (WPM)(see Figure No.2).

Figure No. 3 shows the Pool's production in m3 per month.
Pool production peaked at approximately 700 m3/month at the beginning
of 1982 and has since declined to about 200 to 250 m3/month. Projecting
an average decline curve to abandonment conditions (0.5 m3 oil per day
per well or 90 m3/month for 6 wells) a remaining primary reserve
(as per October 31, 1985) of 9 240 m2 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 existing Mission Canyon waterflood (Waskada MC3b A Pool)
and the apparent good reservoir continuity suggests that an increase
in recoverable reserves may be significant.

The proposed waterflood area is wholly owned and operated
by Omega (100% working interest). Several offset tracts are operated
by other companies (see Figure No. 4). Because of this and evidence
from the MC3b A Pool waterflood that injection response occurs quite
dramatically and could affect wells more than one location removed
from injection, notice of the application should be published in both
the Manitoba Gazette and the Melita New Era and sent to offsetting
working interest owners (see Table No. 1).

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

Fracture reservoir calculations indicate reservoir fracturing
could occur at pressures exceeding 7 700 kPa. Inasmuch as it is not
normally necessary to fracture the Hississippian on completion,
injection pressures should not exceed this pressure. A limiting
injection pressure of 7 000 KB is proposed to provide a margin of safety.
This compares to Omega's proposed maximum injection wellhead pressure
of 10 000 kPa.

The proposed project area includes a number of spacing units
in which there is no well completed in the Waskada MC3a A Pool.
With the proposed injection pattern, it may be necessary to drill or
recomplete additional wells in the Pool to ensure areal sweep is
maximized. It is proposed that Omega's comments in this regard be
requested in the letter of approval of the applicatiom.

. - Yye, R e M”W“‘
Wi i s 1 e e
H. Clare Moster

MA/LRD/1k



Manitoba )

The Qil and Natural Gas Room 308

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

(204) 945-3130

NOTICE

Omega Hydrocarbonms Ltd., as operator of the proposed Waskada Unit
No. 12, has made application under The Mines Act for approval to conduct
pressure malntenance operations in a portion of the Waskada Mission Canyon
13 A Pool. It is proposed to convert the following wells to water injection:

Omega Waskada 15-23MC3a-1-26 (WPM)
Omega S. Waskada Prov. 1-24-1-26 (WPM)
Omega Waskada 1-25-1-26 (WPM)
1f mo 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 , 1986.

Wm. McDenald
Deputy Chairman



TABLE NO. 1

WASKADA MC3a A POOL
OFFSETTING WORKING
INTEREST OWNERS

Working Interest Owner Area Interest
Andex 0il Company Ltd. NE%-26 - 25%

SW~24
Roxy Petroleum Ltd. SWy-23 Undetermined
Tundra Trading Ltd. - Brosco Fund Ltd. NW-18 Undetermined
Voyager Energy Co. Ws-19 Undetermined

NW—-14 Undetermined
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HYGROCARBONS LTT

1300 SUN LIFE PLAZA T
12 - 4th AVENUE S.W.
CALGARY. ALBERTA, CANADA T2P OH3

TELEPHCNE {403) 261-0743

January 23, 1986

The 0i1 and Natural Gas
Conservation Board
555-330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

Attention: Mr. Charles S. Kang
Chairman

Dear Sir:
Re: Waskada Mission Canyon 3aA Pool
Pressure Maintenance Application

With this submission Omega Hydrocarbons Ltd. hereby makes application to
conduct a pressure maintenance scheme by the injection of water into the above
mentioned pool. The effective area of the MC3aA pool is shown in Attachment 1
and work is underway to unitize the subject formation. The proposed Waskada
Unit No. 12 will consist of 21 tracts and contain LSD's 1-23, 2-23, 7-23, 8-23
9-23, 10-23, 15-23, 16-23, 1-24, 8-24, 9-24, 12-24, 13-24, 16-24, 1-25, 2-25,
3-25, 4-25, 1-26, 2-26, and 8-26-1-26 WPM, Based on the performance of the
waterflood this Unit may require a future expansion. At present the Unit
agreement is being circulated for final approval to all parties involved,
Omega Hydrocarbons Ltd. requests permission to inject water into wells;

Omega Waskada 15-23MC3a-1-26  WPM
Omega S. Waskada Prov, 1-24-1-26 WPM
Omega Waskada 1-25-1-26 WPM

coincident with the effective date of the new Unit.

As operator of both the proposed Unit and other existing pressure
maintenance schemes within the Waskada area we intend to continue operating in
accordance with the current pressure maintenance rules. Therefore, prior to
the commencement of water injection, bottomhole pressure measurements will be
taken at each of the proposed injectors. A maximum allowable wellhead
pressure of 10000 kPa will be set for all the new water injection wells and
the additional production/injection data will be reported monthly in the same
manner as the existing schemes.

Corrosion prevention methods within Waskada Unit No. 12 will include
cathodic protection, internally coated flowlines and well treatments. In an
effort to extend the 1ife of the water injection system all injection lines
and injection well tubing strings will be internally coated. Regular chemical
treatments (XC-320) at each production well are also planned, to combat
bacterial corrosion which has been an ongoing problem in Waskada.
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At present, both produced water plus makeup water from the Blairmore
formation is being u§ed for injection purposes. Current water production has
been averaging 1100m”/d while the two (g) existing source water wells are
capable of producing an additional 500m°/d of water. Since these water
volumes will be insufficient to handle the injection requirements once
injection begins at the new Unit, Omega intends to increase the source water
capacity. Work is currently underway to convert wells 11-30-1-25 and
11-22-1-26 WPM into Blairmore source water wells. The existing injection
facilities are being expanded at the 11-30-1-25 WPM battery ang a high
pressure injection pump capable of handling an additional 700m”/d of water has
been installed at satellite 7-27-1-26 WPM to accomodate the increased
injection volumes . Since, water analyses taken from the Mission Canyon and
Lower Amaranth formations are very similar it is felt that the water
compatibility tests done previously for the Lower Amaranth pressure
maintenance schemes are applicable here.

The original oil in place for the MC3aA pool is estimated to be 839,304m3
based on the following assumptions,

1) a total porous rock volume of 193.04 ha-m obtained from the Ph map
contained in Attachment 1 (this volume consists of 187.49 ha-m
Tocated inside the Unit boundary plus 5.55 ha-m allocated to LSD
9-26-1-26 WPM},

2) an average water saturation of 50%, and

3) an initial oil formation volume factor of 1.150 (obtained from a
previously submitted Mission Canyon PVT study)

Under the current primary producing mechanism the cummulative oil
production to the end of October, 1985 is 18,748.3m° (including well 9-26-%-26
WPM) and it is estimated that the ultimate primary recovery will be 26963m° or
3.2% of the original o0il in place. This ultimate recovery value was derived
from a decline curve analysis done on the total pool's production (including
well 9-26-1-26 WPM) during 1985. Based on secondary recovery estimates for
similar pools we anticipate an ultimate recovery after waterflooding of
approximately 83930 or 10.0% of the original oil in place.

In further support of this application please find attached the following
information:

1) Lessor Map of the New Unit Area

2) Lessee Map of the New Unit Area

3)  Well Status Summary

4) Surface Lease Owner Notification

5) Schematic Diagram of the Proposed Water Injection System

6) O00IP and Primary Recovery Calculations
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Should you have any comments or questions related to the application,
please contact either myself or Mr. Richard Brekke at (403) 261-0743.

We would appreciate your earliest attention to this matter.
Yours truly,

OMEGA HYDROCARBONS LTD.

[ Y JramT .L/
/-._.c oo RN

R.A. Beamish, P, Eng.
Manager - Engineering

RAB:vb
Encl.
c.c. R. Dubreuil - Man. Pet. Branch
Waskada (Miss) Waterflood
Approvals File
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Well

13-18-1-25
4-19-1-25
5-19-1-25
12-19-1-25
13-19-1-25

13A-19-1-25

4-30-1-25
4A-30-1-25

10-23-1-26

10A-23-1-26

14-23-1-26
15-23-1-26

15A-23-1-26

16-23-1-26
1-24-1-26
1A-24-1-26
2-24-1-26

13-24-1-26

13A-24-1-26

14-24-1-26
15-24-1-26
16-24-1-26
1-25-1-26
1A-25-1-26
2-25-1-26
3-25-1-26
3A-25-1-26

WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM

Well Status Summary

For Wells In and Adjoining
The Proposed Waskada Unit No. 12

Attachment 4

Completed Zone

Tilston

Lower Amaranth
Lower Amaranth
N/A

Upper Alida
Lower Amaranth
Upper Alida
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Amaranth
N/A

Lower Amaranth
Lower Alida
Lower Amaranth
Lower Amaranth
Lower Alida
Lower Alida
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Alida
Lower Amaranth
Lower Alida
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Alida
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Alida
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Amaranth
Lower Alida
Lower Amaranth
Lower Amaranth
tower Amaranth
Lower Alida

Status

Suspended Well

Producing 0i1 Well
Producing Qi1 Well
Abandoned Well

Producing 071 Well
Producing Qi1 Well
Producing 0i1 Well
Producing Qi1 Well
Water Injector

Producing 0il1 Well
Producing 011 Well
Abandoned Well

Water Injector

Producing 0i1 Well
Producing Qi1 Well
Producing 0il1 Well
Suspended Qi1 Well
Suspended Qi1 Well
Producing 071 Well
Producing Qi1 Well
Water Injector

Suspended 0fl1 Well
Producing Qi1 Well
Producing 011 Well
Producing 011 Well
Producing 071 Well
Producing 0i1 Well
Water Injector

Producing 0i1 Well
Water Injector

Producing Qi1 Well
Producing 0i1 Well
Producing 011 Well
Producing 0771 Well
Producing 011 Well
Producing Qi1 Well
Producing Qi1 Well
Water Injector

Producing Qi1 Well
Water Injector

Producing Qi1 Well
Producing 011 Well
Producing 071 Well
Producing Qi1 Well
Producing Qi1 Well
Producing 0il Well



WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM
WPM

Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Upper

Amaranth
Amaranth
Amaranth
Amaranth
Amaranth
Amaranth
Amaranth
Amaranth
Amaranth
Amaranth
Amaranth
Amaranth
Amaranth
Alida

Alida

Producing 0il

Water Injector

Producing 01

Water Injector

Producing 0il
Producing 0il
Producing 0il
Producing 01l
Producing 0il
Producing 0il

Water Injector

Producing Qi

Suspended Well

Producing 011l
Producing Qil

Well
Well

Well
Well
Well
Well
Well
Well

Well

Well
Well



Attachment 5

HYDROCARBONS LTD

1300 SUN LIFE PLAZATI
12 4th AVENUE S.W.
CALGARY, ALBERTA, CANADA T2P OH3

TELEPHONE (403} 261-0743

January 23, 1986

Proposed Waskada Unit No. 12
Surface Owners
(Addressee List Attached)

Dear Sir/Madam:

Re: Proposed Waskada Unit No. 12
Sections 23, 24, 25 and 26, Twp. 1, Rge 26 WPM

The purpose of this letter is to inform you that Omega Hydrocarbons Ltd.
intends to initiate a pressure maintenance scheme within the above mentioned
Unit area. The proposed Unit will contain LSD's 1-23, 2-23, 7-23, 8-23, 9-23,
10-23, 15-23, 16-23, 1-24, 8-24, 9-24, 12-24, 13-24, 16-24, 1-25, 2-25, 3-25,
4-25, 1-26, 2-26, and B-26-1-26 WPM,

The proposed pressure maintenance scheme will involve the injection of
produced water into the Mission Canyon 3aA formation through wells 15-23,
1-24, and 1-25-1-26 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.
Any decisions regarding future development drilling and further waterflood
expansions in this area will be made based on the results of this project.

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.

L

R.A.Beamish, P.Eng.
Manager - Engineering
RAB:vb

c.c. C. Kang - Man, Board
R. Dubreuil - Man. Pet. Branch
KWaskada Unit No. 12 File
Land Dept.
Waskada (Mission Canyon)
Waterfliood Approvals File



Proposed Waskada Unit No.

Surface Owners
Addressee List

Joyce Hainsworth
Box 99
Waskada, Manitoba
ROM ZED

Donald Edmund McGregor
Waskada, Manitoba
ROM 2EOQ

E.A. McGregor and M.E. McGregor
Box 164

Waskada, Manitoba

ROM Z2EO

James F. Trewin
Box 52

Waskada, Manitoba
ROM ZEO

R.J. Hainsworth
Box 99

Waskada, Manitoba
ROM 2EQ

12
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At tachment 7

WASKADA UNIT NO. 12
Q0IP and PRIMARY RECOVERY CALCULATIONS

Original 0il in Place Determination

Q0IP = 10000 A¢h (1-Sw) = 10000 (193.04) (1-.5) = 839304m?
Boi 1.15

Where Sw = 50% (average) Boi = 1.15Rm?/m A¢h = 193.04 ha-m.

APh was obtained by planimetering the $h map contained in
Attachement 1. The total pore volume used in this calculation
consists of 187.49 ha-m inside the Unit area and 5.55 ha-m
outside the Unit area.

Primary Recovery Determination

An ultimate oil recovery under primary depletion for the MC3aA
pool was obtained by using commonly accepted decline curve
analysis techniques. The first step involved gathering and
plotting all the historical production data {(the o0il and water
production for well 9-26-1-26 WPM was included for the period
January, 1985 to October, 1985 only). Using the attached data
a best fit straight line was determined. This line represents
the anticipated decline rate for the subject reservolr assuming
an exponential (n=o) or a constant percentage decline over time.
From the attached data we can obtain the following values;

qi = 305.0m®/month (initial production rate at the start

of decline)

250.0m® /month (final production rate on the decline

curve)

ge = 90.0m®/month (economic limit assuming 6 wells x .5m?/day)

Qi = 16150.5m3 (cumulative production to the start of decline,
9-26 included)

1]

qt

Ot = 2597.8m> (cumulative production between gi and qt,
9-26 included)
t = 10 months (time between qi and qt)
D (declime rate) = 1ln (qi/qt) = 1n (305/250) = .01989 month ~!

t 10

61.38 months

]

te (time remaining to = ln (gi/qe) = ln (305/90)
economic limit) D .01989

10812.1m?

Qe (expected recovery = qi (te) 1—(qi/qe)"1
from qi to ge) 1n (qi/qe)

QTotal (total expected) = Qi = Qe = 26962, 6m?
recovery

Primary Recovery (%) = QTotal = 26962.6 = 3.2% of QOIP
QO1IP 839304
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