Octeber 4, 1983

Caega Hydroearboms Ltd.
63 ~ 330 FHfth Avenua 8.W.

Calgary, Alberta
T2P 014

Vics Presideat, Preduction

Daar Sirst

Re: Waskeda Lowey Amsranth Unit Ho. 1 -
Additional Water Iajectorxs

Your applicatiom, pursuaat to clausa 1(1) of the Pressure
Maintenance Rules of Beavd Ovder No. PM 39, for approvsl to inject
water into the wells:

Omegza Waskada 15-23-1-26 (WPi1)
Omaga Waskada 15-25-1-26 (WPM)
is hereaby approved.

Water injection operatioms in thase wella are subject
to the Pressure Maintensncs Rules set eut lo the above meutionel
Oxder.

Yours sincerely,

THE OIL ANIy ZATURAL GaB
CORSERVATION BOARD

CRITNAL o,

Ceh by
8 - .
LECY T S TR REPY |

Ian Haugh
b.c. Petroleum Branch v
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October 4, 1983

The 011 and Natural Gas H. Clare Moster
Conservation Board Director, Petroleum Branch

Marc Eliesen - Chairman
Dr. I. Haugh - Deputy Chalrman
J. P, Redgwell ~ Member

WASEADA LOWER AMARANTH NO. 1 - ADDITIONAL WATER INJECTORS

Omega Hydrocarbons Ltd., as operator of the Waskada Lower
Amaranth Unit No. 1, has applied for approval to convert the folliowing
wells to water injection:

Omaga Waskada 15-23-1-26 (WPM)

Omega Waskada 15-25-1-26 (WPM)

Notice of the application was published in the Manitoba

Gazette (September 10, 1983) and The Melita New Fra (September 15,
1983). No objections have baen received to the notice.

Recommendations:

It is recommended that the application be approved.
Attached is a draft letter of approval.

Discussion:

Board Order No. PM 39 provides for approval of pressure
maintenance operations in the Waskada Lower Amaranth Unit No. 1.
Clause 1(1) of the Pressure Maintemance Rules set out in that order
provides for injection of water into four specific unit wells and
"such other wells in the Unit Area as the Board may approve"”. The
subject application was made pursuant to this clause of Order No.
PM 39,

Figure No, 1 to this memo outlines the Waskada Lower
Amaranth Unit No. 1, indicates the original four injectors as well
as the proposed two additional imjectors. Note that only Lower
Amaranth completions are shown on this map. Also indicated are
working interest owners offsetting the Unit Area,

Application for approval of injection into the two subject

vells was initially made as part of Omega's application of June 23,
1983 for a field wide enlargement of pressure malntenance operations.

eeanl



Early production performance of wells in the Unit indicates
a somewhat positive response in wells directly offset by water
injection. This response is indicated both in terms of production
rate support and increasing reservoir pressures. However, such
indications of response in wella not directly adjacent to injection
are greatly diminish.d. This reflects the relatively low reservoir
transmissibility and illustrates the need for a pattern injection
systen,

Further, previous well performance in the Unit area
indicates a rapid decline of reservoir pressure to levels below the
bubble point.

For the above reasons, it appears to be necessary to proceed
with expanded pressure maintenance operations in the Waskada Lower
Amaranth A Pool as quickly as possible.

The two subject wells are the only two of the proposed
injectors (Omega's June 23, 1983 application) that are both within
the existing Unit area and are not offset by a working interest
owner other than Omega. Consequently, conversion of these wells
to Injection can be proceeded with without further unitization or
without jeopardizing correlative rights of offset working interest
ownere. In view of this and the 1llustrated ~-ed to rraceed with
pressure maintenance operations as soon as possible. ii is recommended
that the application be approved subject to tne Pressure Maintenance Rules
of Order No. PM 39,

e gEn Bigned By T Moslas
H. Clare Moster
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MANITOBA
DEPARTMENT OF ENERGY AND MINES

THE OIL AND NATURAL GAS CONSERVATION BOARD
309 LEGISLATIVE BUILDING
WINNIPEG, MANITOBA
R3C 0V8

NOTICE
WASKADA OIL FIELD

Omega Hydrocarbons Ltd.,operator of Waskada Lower Amaranth
Unit No. 1, has made application under The Mines Act to comvert the
following two wells to water injection:

Omega Waskada 15-23-1-26 (WPM)
Omega Waskada 15-25-1-26 (WPM)
If no valid objection or intervention in writing is
received by the Board at 989 Century Street, Winnipeg, Manitoba

R3H OW4, within 14 days of the publication of this notice, the Board
may approve the application.

Ian Haugh
Deputy Chairfan

Dated: August30 , 1983
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Saptember 1, 1983

Omega Nydrocarbdons Ltd.

630 ~ 330 Yifth Aveaus 2.V,
Calgary, Albarta

TP OL4

Astemtion: My, Georgs FPatasy,
VYice~Fresident Produetien

Daar Sirs:

Ra: Toard Order Ne. M 39
Vaskads Lower Amaranth Uait Mo, 1

Receipt of your lettex of application dated Aupust 25, 1783
requesting approval to inject water into tha wells Omage Waskade
15~25-1~26 (WPM) and Owega Waskada 15-23-1-2¢ (WPH) 1is acknowladred.

The Boerd 1is reviewing the application and publishiap
notices respecting the application to determine Lif there are any
interested parties vith valid objections,

You will be notified of the Board's decision following
the raviev and expiry of the notica pertiod.
Yours sincarsly,

THE OIL AND MATURAL GAS
CONSERVATION BOARD

]

Haugh
HCM/1k Deputy Chairsan

b.e. Marc EZliesen
J. F. Redgwell
Petroleum Branchu//



August 29, 1983

The 011l and Natural Gas H. Clare Moster
Conservation Board Director, Petroleum Branch

Marc Eliesen - Chafrman
Dr. I. Haugh - Deputy Chairman
J. F. Redgwell -~ Member

WASKADA LOWER AMARANTH UNIT NO. 1 - BOARD ORDER NO. PM 39

Omega Hydrocarbons Ltd., operator of Waskada Lower
Amaranth Unit No. 1, in an application dated August 25, 1983 applied
for approval to use two (2) additional wells in the subject Unit for
water injection.

Recommendation:

It 18 recommended that the draft Notice attached be signed
and published in the Manitoba Gazette, the Malita New Era and sent
to adjoining working interest owners.

Discussion:

Clause 1 of Board Order No. PM 39, issued by the Board onm
February 9th, 1983 authorized the use of four (4) specific wells for
injection of water in a pilot waterflood in the subject Unit. The
Order also provided for the inclusion of additional water injection
wells with the approval of the Board. Subsequently, Omega applied
for and was granted an expansion of the Unit to include the NE of
Section 23, the SE of Section 26 and the N of Section 25 (all in
1-26 WPM) effective July lst, 1983.

Omega applied June 23, 1983 for a widespread expansion of
the waterflood and to introduce a gas flood in the Waskada Lower
Amaranth A Pool. This expansion, 1if approved, would add an additional
17 water injection wells and 9 gas injection wells,

The two (2) wells Omega is currently requesting approval
to convert to water injection are within Amaranth Unit No. 1 and are
also two of the seventeen wells proposed for conversion to water injection
under the major expansion application.

et S By 1o Mt

H. Clare Moster



HYDROCARBONS /7

LELEPHONE 03} 2810743 230 - IO EIFTH AVENUE S w. CALGARY. ALBERTA T2P OL4

August 25, 1983

The 01l and Natural Gas Conservation Board
156 Legislative Building

Winnipeg, Manitoba

R3C OV8

Attention: Mr. Marc Eliesen
Chairman

Dear Sir:

RE: Board Order No. PM 39 -
Waskada Lower Amaranth Unit No. 1

Omega is now in the process of applying for a widespread expansion
of its pressure maintenance in the Waskada lower Amaranth Pool. In
anticipation of possible delays in Omega acquiring the necessary
approvals to inject fluids in wells outside the existing Waskada Lower
Amaranth Unit No. 1 boundaries, we wish to request approval to add two
water injection wells to the pilot area.

Board Order No. PM 39 states in Pressure Maintenance Rulesg, Sectiomn
1, Subsection (1):

"Water shall be injected to the Lower Amaranth Formation of
Jurassic Age through the wells:

Dmega Waskada WIW 13-24LAm-1-26 (WPM)

Omega Waskada WIM 14-24-1-26 {WPM)
Omega Waskada WIM 5.25-1-26 (WPM)
Omega Waskada WIM 7-25-1-26 (WPM)

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

1t is under the provisions of this rule that we request permission
to inject water into wells Omega Waskada 15-25-1-26 {(WPM) and Omega
Waskada 15-23-1-26 (WPM).

The additional two injectors are requested due to our excellent
production response within the present pilot area and the fact at the
higher production rates we are having difficulty replacing voidage.



(2)

Without additional injectors we are concerned that the present four
injectors will not be adequate to replace voidage and this could
eventually cause loss of productivity if the formation pressure dropped
to below the bubble point.

It would seem that Board Order No. PM 39 provides for the addition
of water injection wells within the Unit without any additional formal
orders or hearings. In requesting approval for only 15-25 and 15-23 we
have avoided any direct effects on other operators' oil wells. We would
greatly appreciate your early attention to our request.

Yours truly,

OMECA HYDROCARBONS LTD.

George Patey
Vice-President Production

GP/cw

ce: Mr. Clare Moster,
Petrleum Branch
J. Hall
E. Wyse



MANITOBA
DEPARTMENT OF ENEPGY AND MINES

THE OIL AND NATURAL GAS CONSERVATION BOARD

156 LEGISLATIVE BUILDING ) ;?

WINNIPEG. MANITOBA
R3C 0V8

February 14, 1983

Omega Hydrocarbons Ltd.

630 - 330 - 5th Avenue 5.W.
Calgary, Alberta

T2P OL4

Attention: Mr. Ed Wyse

Dear Sirs:

Re: Board Order No. PM 39 -
Waskada Lower Amaranth Unit No. 1.

Enclosed is Board Order No. PM 39 relating to pressure mainten-—

ance operations in the Waskada Lower Amaranth Unit No. 1.

Your commitment outlined in your letter of January 24, 1983, t
obtain further reservoir pressure information and production test data,
hereby acknowledged.

As has been discussed between Omega and the Petroleum Branch,
the pressure data obtained at the well Omega Waskada 9-24-1-26 appears t
be anomalous, and further, it is noted that there are no other valid
pressure data from wells in the NEY% of Section 24-1-26 WPM. Consequentl
you are hereby requested to obtain additional pressure data on at least
one well in this gquarter section prior to initiating injection.

Your application for exemption from the production allowable
requirements of section 11 of Manitoba Revised Regulation M160-R4P under
The Mines Act will be processed upon receipt of the remaining required
pressure and production test data.

Yours sincerely

THE OIL AND NATURAL GAS
CONSERVATION BOARD

CRIGINAL SIGNED By
IAN HAUGH

Tan Haugh
Deputy Chairman

Enclosure

l.;RDI 1H/ra

¢: H. Clare Moster

o
is

(¢]
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Al T -
The 04l and Natural At &wq:: H. Clare Moster
Conservation Board — — 5. .. 277" Director, Petroleun: Branch

Marc £liesen, Chairmem - f; b;
Dr. I. Haugh, Deputy Clustamms
J. F. Redgwell, Membe® ' ' |

Waskada Lower Amaragtiy:

e Pliot Waterflood Scheme

Omega Hydrocmebans Ltﬂ has presented interim results of
its prograa to obtain heme 1ime reserwslr pressure and production
rate information prier ﬁlr_\" ing water injection in the Waskada
Lower Amaranth Unit Moy L. SNdedssiom of this data was set as a
prerequisite for apprm*n& qt'thu pilnt wakerflood and the issuance
of a PM Order.

Recommendations:

It is recomsmded
be issued as soon as passiBla
Omega confirming itg
production rate datg

thlt ﬂ!ﬂlt Bo., PM39, (draft attached),
; g ¢over letter be seant to
ti#nel pressure gurvey and

Discussion:

1. Reservoir m o

Summarized lﬁlﬂﬂﬂl 1 sad 2 and detailed in Attachments
to Umega's letter of Jf sy jﬁ% l!la, (partial copy attached),
are the results of all ‘L" 4 wtlon available on the Lower
Amaranth reservoir fu Shis ﬁl‘ﬂm fha dutd dndicates a relatively
severe decline in sﬁut‘g e p:n.&uﬂu from an initial level
of approximately 10 OOF &Fx to & 4 gt #stimated level of approximately
6 500 kPa. Extrapolstise ef
reservoir pressure
by year end 1983.

&his txend 1ﬂ¢!cates that average
, ko badow, ‘the bubble point (4 220 kPa)

A review o£ ﬁi W Ml mds to confirm the SLranch's
earlier assessment ' f‘pool is largely a volumetric
system receiving 11@hﬂﬁ‘ j _ﬂ,l: m acquifer influx, This
also tends to confimm mmlatiwmiy
for the pool. R

The data a&'l pavhi
maintenance operatiqnni‘
rate of pressure deghk
below the bubble poflisty
Onega Waskada 9-24-
point. However, thijs
to request that Omegp:

‘ghe reported pressure at
iy #omisiderably below the bubble
i#19 Anomalous, and we propose

0-..2




Omega has expressed some question as to the levels of pressure
observed in the recent surveys. Consequently, Omega plans to further
survey 2 recently drilled wells in the near future (Omega Waskada 2«25~1-26§
and Omega Waskada 3-25-1-26). This work will be conducted prior
to initiating Lower Amaranth production from these wells.

Although we agree with Omega that additional pressure data
would be useful, we do not expect that it will change the overall
need for immediate pressure maintenance.

Consequently, we recommend that Omega's commitment to
survey these two wells be accepted and they be requested to resurvey
the 9-24 well.

2. Production Test Data

Omega's letter indicates production tests hiave been obtained
on 10 of the 16 wells i1n the Unit. Recovery of load oil and additional
pressure survey plans has delayed testing of 5 additional wells and
one well will not be produced prior to injection.

While there have been problems in the past with Omega's
production testing, it appears that the system now in place is sufficient
to allow a reascnable determination of pre-flood productivity. Further,
in view of the more serious concerns regarding reservoir pressure,
we feel that water injection should not be further held up on this
account.

3. Relief from Production Allowable

Ag part of its original application for approval to conduct
a pilot waterflood, Omega requested relief from the production
allowable provisions of Section 11 of Manitoba Revised Regulation
M160-R4P under The Mines Act. In previous correspondence, the Branch
has indicated its agreement that such exemption provides an opportunity
to better monitor flood performance as well as providing econonmic
incentive to the operator. The Branch feels, howevar, that certain
restrictions regaxrding reservoir voidage capabilitiee and reservoir
pressure levels are necessary. Consequently, as the injection
system has not yet been tested and as pressure data collection is
stil]l in progress, we see no need to process the enabling Board Order
at this time. It ia recommended that this order be processed when
Omega's pressure surveys are couplete.

(hdﬂnalShn.dbytt(L!Wuﬂar
H. Clare Moster

LRD/ 1k
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TELEPHONE: (403) 261-0743

HYDROCARBONS /7

630- 330 FIFTH AVENUE S.W., CALGARY, ALBERTA T2P 0L4

January 24, 1983

Petroleum Branch

Department of Energy and Mines
975 Century Street

Winnipeg, Manitoba

R3H OWa

Attention: Mr. Bob Dubreuil

Dear Sir:

RE: Waskada Lower Amaranth Unit No. 1
Pressure Maintenance Order

The following is intended to summarize our telephone conversation
of January 20 in which I detailed the results of our pressure surveys
to date and the status of well tests.

The progress of this work has not been as expedient as we had
anticipated largely due to unexpected results of the pressure surveys.
In so far as the promised testing has not yet been completed but is
still in progress, it is our hope that the results to date along with
a clear statement of our intentions to complete this testing might be
sufficient to affect the issuance of the pressure maintenance order
that would enable us to begin water injection.

Early approval of these water injection locations if requested
for two reasons:

1) Continuing pressure survey working, although not conclusive,
seems to suggest a growing need for pressure maintenance.

2) Due to increasing water production at our central tank battery
and the subsequent strain on the existing disposal/injection
wells 1-30 and 6-30-1-25 WPM, production of higher water cut
wells is already been curtailed. Additional injection capacity
is required to prevent further reductions in oil preduction
revenue due to lack of water disposal capacity.



Pressure Surveys

Omega has already expanded upon the pressure survey that was
originally planned because of the unexpected results. While we are
not yet capable of fully explaining our results to date a summary
and discussion is enclosed in Appendix 'F',

Two final pressure surveys are planned for two of the recently
recompleted wells 2-25 and 3-25-1-26 WPM. Both wells have been fracced
and after we have-cleaned out to bottom and swabbed all or close to all
of the load o0il we will run pressure guages.

This is expected to be all the pressure survey work required prior to
initiating the water flood.

Water Production Tests

Appendix 'G' and 'H' summarize the production to date from the unit
area and the well tests run. Of the sixteen unit wells, production tests
for 10 are included here. Of the six not available; one will not be done
(A13-24) because the well will be made an injection well and five are re-
covering load oil from the frac jobs. Initial production tests for two
of the five wells recovering load 0il will be further delayed because
of the pressure survey work (ie. 2-25 and 3-25).

Our new satellite testing facilities are now fully operational and
working well. As you can see from the well test summary reasonable re-
peatability is being obtained. As our .operators become more familiar
with the facilities and procedures, we are confident that these facilities
will meet all our expectations. The initial productivity tests will be
carried out diligently as soon as the wells have been recovered.

Summarz

As a responsible operating company, Omega commits to the completion
of this testing program. I would suggest that the final reporting of the
results of this testing program need not be a prerequisite for issuance of
the pressure maintenance order provided the Board has reasonable assurance
that the testing will be completed. 1 hope that the results submitted to-
day would substantially be that assurance that Omega is fulfilling its obli-
gations in good faith.

Please keep us advised as to the status of this request in order that
we can take the necessary measures in the field to minimize lost production.

Yours truly,

L8 W

Ed Wyse
Petroleum Engineer

EW/sp

cc: w/o attachments
George Patey
Jack Hall



LIST OF APPENDICES

Pressure Survey November 13-19, 1981.

Pressure Survey January 29 - February 2, 1982.
Pressure éurvey December 14-17, 1982.

Pressure Survey December 30, 1982 - January 6, 1983.
Pressure Survey January 5-13, 1983.

Summary of Lower Amaranth Pressure Surveys and Discussion
of Results.

Summary of Production within the Waskada Lower Amaranth Unit
No. 1 Area to December 31, 1982.

Well Tests for Lower Amaranth Unit No. 1 Wells.



APPENDIX 'H'
Well Tests for
Lower Amaranth Unit No. 1 Wells

1) 9-24-1-26 WPM: Currently recovering load oil from frac job. Test
not available.

2)  10-24-1-26 WPM:

December 14, 1982 24 hrs. 1.6m* oil 0.2m® water 0.19km3 gas
January 2, 1983 24 hrs. 2.2m* o0il 0.lm® water 0.19%m® gas
Januvary 12, 1983 24 hrs. 1.8m* oil O0.lm* water 0.20km*® gas

3) 11-24-1-26 WPM:

December 21, 1982 24 hrs. 1.8m?* oil 0.1m* water O0.13km* gas
Janvary 1, 1983 24 hrs. 1.9m® oil 0.1m* water O0.12km* gas
Januvary 6, 1983 24 hrs. 2.0m® oil 0.lm® water 0.16km® gas

4) 12-24-1-26 WPM: Currently recovering load oil from frac job. Test
not available.

5) Al13-24-1-26 WPM: Will be an injection well. Not producing.

6) 14-24-1-26 WPM:

December 6, 1982 24 hrs. 9.1m3® oil 0.4m? water 0.3%m® gas
December 20, 1982 24 hrs. 8.2m? o0il 0.lm* water 0.48km? gas
December 24, 1982 24 hrs. 8.4m3 o0il 0.4m* water O0.49%km® gas
January 5, 1983 24 hrs. 8.7m® oil 0.lm? water O0.50km3 gas-

7) 15-24-1-26 WPM:

December 12, 1982 24 hrs. 1.4m3 o0il  0.lm*® water 0.22km* gas
December 15, 1982 24 hrs. 0.9m® o0il 0.1m* water 0.13km® gas
December 27, 1982 24 hrs. 2.0m® o0il O0.lm* water 0.21km*® gas
January 13, 1983 24 hrs. 2.78m® oil 0.02m? water 0.13km® gas
January 14, 1983 24 hrs. 2.0m?* oil 0.lm® water N/A

8) 16-24-1-26 WPM:

December 17, 1982 24 hrs. 6.8m* oil 0.1lm® water 0.70km® gas
December 30, 1982 24 hrs. 6.7m® oil 0.1m* water O0.66km* gas

9) Al-25-1-26 WPM: Currently recovering load oil from frac job. Test
not available,

10) 2-25-1-26 WPM: Currently recovering load oil from frac job. Test
not available.

11) 3-25-1-26 WPM: Currently recovering load oil from frac job. Test
not available.

12) 4-25-1-26 WPM:

December 28, 1982 24 hrs. 7.3m?® o0il 0.3m®* water 0.l6km® gas
January 8, 1983 24 hrs. 6.99m* o0il 0.61m? water 0.14km’ gas



T

13)

14)

153

16)

Well Tests for

Lower Amaranth Unit No. 1 Wells

(continued)

5-25-1-26 WPM:

December 30, 1982 23} hrs.
January 10, 1983 24 hrs.

*Note: Well was serviced in early January, 1983.

6-25-1-26 WPM:

December 29, 1982 24 hrs.
January 9, 1983 24 hrs.

7-25-1-26 WPM:

January 2, 1983 24 hrs.
January 14, 1983 24} hrs.

8-25-1-26 WPM:

January 3, 1983 24 hrs.

3.45m® o011 0.1m? water
7.01lm® o1l 3.09m® water

10.96m* oil
11.83m® oil

9.8m* oil
10.372® o1l

0.89%m* oil

0.83m?
0.9%m?

0.52m?
0.43m?

0.22m3

water
water

water
water

water

0.12km?
0.11lkm?

0.22km?
0.22km?

0.37km?
0.35km?

0.07km?

gas
gas

gas
gas

gas
gas

gas



APPENDIX "F"
SUMMARY OF LOWER AMARANTH
PRSSURE SURVEYS AND
DISCUSSION OF RESULTS

Prior to Omega's application for the Waskada Lower Amaranth Unit No. 1
Pilot Waterflood bottom hole pressure surveys had been done on two wells.

I) Wov. 13 to 19, 1981 Omega Waskada 5-25-1-26 WPM

The well went of production on September 18, 1981, produced 364.2 m3 of
0oil with a final rate of 8.5 m3/d prior to being shut in at 0800 on November 13.
Tandem gauges were run to a depth of -417.1 m subsea and were on bottom from
1330 on Nov. 13 to 1100 on Nov. 19. The recorded pressure built from 2653.4
kPag initially to 8256.8 kPag finally and the Horner Plot indicated an infinite
build up pressure of 9848.9 kPag. Appendix "A" is the complete report of the
pPressure survey.

II) Jan. 29 to Feb 3, 1982 Omega Waskada 8-26-1-26 WPM

Bottom hole pressure gauges were in this well while the well was being
stop cocked on a 24 hours cycle. While the purpose of this procedure was
not to determine an accurate shut in Pressure but rather to circulate fresh
well bore fluid for collecting a pressurized oil sample for FVT analysis, the
results indicated that the well quickly returned to a pressure close to 9000
kPag. The final pressure recorded was 8877.3 kPag however there is still a
slow rate of build after 23 hours shut in. Appendix "B" summarizes the readings.

Prior to the start of the waterflood it was intended to do a pressure ;
survey of four new Lower Amaranth completions with the Unit area in order to
determine the initial reservoir pressure. Locations 9-24, Al3-24, Al-25 and
3-25 were chosen for this purpose. 1t was expected that a virgin pressure of
between 8000 and 10,000 kPag would be measured.

I11) Dec. 14 to 17, 1982 Omega Waskada A1-25 and A13-24-1-26 WPM

On December 14, tandem pressure gauges with 3 day clocks were run in
the above wells.

Waskada Al~25 had been fracced on Nov. 11. The well had had tubing, pump
and rods installed but was not produced. On Dec 11, the pump and rods were
pulled and the well was shut in. Tubing was left in the hole landed at 936.9 mKB
Gauges were run and left at 1145 on Dec. 14 at a depth of 905.8 mCF. The
gauges were pulled at 1100 on Dec 17. Over this period the pressure was ..
relatively constant ranging from a low of 5839.5 Kpag to a high of 5866.7 kPag.

Waskada Al3-24 was perforated but not fracced and had been shut in since
Nov. 7, 1982. No tubing had been runm. Gauges were run and suspended at 1015
on Dec. 14 at a depth of 905.6 mCF. The gauges were pulled at 1220 on Dec. 17.
Over this period a slow rate of Pressure increase was recorded starting at
6893.8 kPag and finally measured at 6963.8 kPag on Dec. 17.



Appendix "C" 1s a complete report of the pressure survey.

These pressures were much lower than anticipated. Well Al3-24 was still
building however after 40 days of being shut in. It was thought that maybe there
might be some interference effects from the Lower Alida wells producing on the
same location. ‘This would be tested later.

IV) Dec. 30/82 to Jan. 6/83 Omega Waskada 9-24-and 3-25-1-26 WPM

On December 30 tandem gauges with 180 hour clocks were run in the above
wells.

Waskada 9-24 was recompleted and perforated but not fracced and had been
shut in since 1300 on Dec. 17, 1982 when it had been swab tested. No tubing
had been run and the frac had not been done due to problems with the holiday
season. Gauges were run and suspended at 1115 on Dec. 30 at a depth of 910.0
mCF. The gauges were pulled at 1115 on Jan. 6. Over this pericd the well
was building pressure but was very low, starting at 2222 kPag and finally measured
at 2731 kPag on Jan. 6.

Waskada 3-25 was recompleted and perforated and had been shut in since
1630 on Dec. 17, 1982 when it had been swab tested. No tubing had been run.
Gauges were tun and suspended at 1000 on Dec. 30 at a depth of 907.0 mCF. The
gauges were pulled at 915 on Jan. 6. Over this period the pressure seemed
relatively constant recording a low of 6133 kPag and a high of 6186 kPag. The
offset Lower ‘Alida well A3-25 was put on initial production within 24 hours of
the gauges being run and was produced continuously over this period.

Apain these pressures were much lower than what was anticipated. This
was interpreted as further indication that the formation is so tight that
before the frac the wells will stabalize so slowly as to be impractical to
pressure survey.

Appendix "D" 1is a complete report of this pressure survey.

V) Jan. 5 to 13, 1983 Omega Waskada Al-25 and Al13-24-1-26 WPM

) On January 5, tandem gauges with 180 hour clocks were run in the above
wells, Nothing had been done to the wells since the last pressure survey
however while thses pressure bombs were in the hole a test for interference
from the Lower Alida wells was done. - On the morning of January 9
both 1-25 and 13-24-1-26, the Lower Alida wells were shut in.

At Waskada Al-25, gauges were landed at 906.8 mCF at 1400 on January 5.
The clock ran out at 1500 on Jan. 12 and were recovered at 1400 on Jan. 13. Ove
this period the pressure was relatively constant at a low of 5796 kPag and
a high of 5817 kPag. Interestly by the low pressures were recorded towards
the end of the test; after 1-25 had been shut in.



At Waskada A-13-24, pauges were landed at 905.3 mCF at 1300 on January 5.
The clock rank out at 200 on Jan. 13 and were recovered at 1215 on Jan. 13.
Over the period pressure was relatively constant at a low of 6869 kPag and
a*high of 6910 kPag. As with Al-25 the low pressures were recorded at the
end of the test; after 13-24 had been shut in. :

The pressures remeasured by this survey were only slightly lower than those
previously measured almost a month earlier. Neither well had built any pressure
and neither well seemed affected by the manipulation of its offset Lower Alida
well. Particularly at Lsd. 1-25 where the Lower Amaranth well had been fracced
this was taken as proof of zone integrity.. See Appendix "E".

lLater when well Al1-25 was flowed back to run pump and rods it was very
lively and as a result could only be produced during daylight hours for fear
of overflowing the tank. The well produced at rates of over 300° BBL/D at
casing head pressures as high as 2700 kPag, clearly at odds with the pressures
previously measured.



HYDROCARBONS /7

TEL : -
EPHONE: (403) 261-0743 630 - 330 FIFTH AVENUE S.W. CALGARY, ALBERTA T2P ©

November 8, 1982

Petroleum Branch

g75 - Century Street
Wwinnipeg, Manitoba
R3H OW4

Attention: Mr. _Bob Dubreuil
Dear bBob:

RE: Completion fo Twinned Wells
Waskada L ower Amaranth Unit NO- 1

clarify the completions for the wells that have been twinned

This is to
Amaranth pocl are

within the Unit avea: The wells completed within the Lower
(will be):

A1-25-1-26 WPM (11—25MC36~1—26 WPM)
3-25-1-26 WPM
A13-24-1-26 WPM (13‘2&MC33—1—26 WPM)

The wells completed within the Lower Alida pool are:

1-25-1-26 WEFM
A3-25-1-26 WPM (3—25MC33—1426 WPM)
13-24-1-26 WPM

Wells A3-25 and 3-25 are prcsently both completed 1n the Lower Alida
The A3-24 jocation has improved pay in that formation and it 18
1 of the board, to recomplete the 3-25 well toO
order that we could incorporate
difficulties

formation.
our intention, with approva
Lower Amaranth. We hope to do this work soon in
the Lower Amaranth well in ouT pressure survey and to- nrevent
resulting from having two Mississippian wells on that location.



In the very near future you can expect to receive a proposal for our
pressure survey that we anticipate doing on the new Lower Amaranth wells 9-24

Al-25, 3-25 and A13-24. These wells have been chosen to give a most accurate
measurement of virgin pressure within the pool,

Yours truly,

AN

Ed Wyse

EW/cw

ce: George Patey
Bob Wilcox



November 5, 1982

Mr. Jim Trewin
Waskada, Manitoba
R 2EQ

Dear Mr. Trewin:

Receipt of your letter dated September 22, 1982 concerning the effects
that Omega Hydrocarbons Ltd.'s proposed pilot waterflood operation may
have on the land is acknowledged.

Attached 1s a copy of a letter we have just recently received from
Omega that outlines the precautions the company will be employing to
attempt to prevent or reduce the possibility of salt water sgpills

from occurring. You may have already been contacted by someone with
Omega and had the opportunity to discuss your concerns directly with
them.

dowever, if you do have any specific problem areas which you feel are
not being given proper attention by the operator, I would request

that you contact our District Inspection Office at Virdem (Ph. 745~1557).

I hope the above satisfactorily answers your concerns.

Yours sincerely,

Original Signed hy # { “Aoster

H. Clare Moster, P. Eng.
IHrector, Petroleum Branch

HCM/1k
Attachment
c.c. Virden Office

b.c. Dr. I. Haugh



TELEPHQONE: (403) 261-0743

Manitoba Department of Energy and Mines
Mineral Resources Division

Petroleum Branch

975 - Century Street

Winnipeg, Manitoba

R3H OW4

HYDROCARBONS /v

630 - 330 FIFTH AVENUE S.W., CALGARY, ALBERTA T2P 0id

November 1, 1982

Attention Mr. L. R. Dubreuil

Dear Bob:

RE: Proposed Pilot Waterflood - J. Trewing Concerns

In reply to Mr. Jim Trewins concerns regarding Omegas proposed water flood
pilot we wish to advise that Omega has overdesigned the piplines and taken every
known precaution to prevent any possible salt water spills.

the following:

1.

The waters to be injected have been analyzed and compatability tests run.
The water will be filtered to remove any free materials and treated with
chemicals to prevent corrosion, bacteria and the formation of scale.

The injection pump will be equipped with pressure shut down switches to
shut down injection should the injection pressure exceed 1500 - 1600 psig
or the pressure drops off from our normal injection pressure which is
expected to be in the 1200 to 1500 psig.

All pipelines have been internally coated with a plastic type coating
called Plastic Applicators Coating 519. This coating has been in use for
several years and has been found to be one of the best internal coatings
on the market today. The coating will prevent the salt water from coming
in contact with the steel pipe but should a coating holiday develop the
corrosion inhibitor would protect the linepipe.

The linepipe is also protected against external corrosion by the use of
an extruded plastic coating called Shaw YJ1. This coating is carefully
inspected prior to being lowered into the ditch using a holiday detector
called a "Jeep". The Shaw YJ1 is a proven external coating that has been
in service for many years. 1In addition to this coating we have installed
two test Cathodic Protection Systems to determine the current required to
protect both the wells production casing and the flowlines. A full scale

cathodic system will be installed after we have sufficient data from the two

tests systems. This system will be installed in the spring of 1983 at a
cost estimated at $350,000.

Our design includes



5. The linepipe itself has been overdesigned for the service.

The specifications of the 3%"

pipe are as follows:

(a) 3%" 0.D. X 42 0.188 wall thickness. This pipe is tested at the mill to
2200 psig before being shipped. The internal pressure design limit is
2710 psig. The pipe is tested to 1500 psig once installed in the ditch.

Once ip service the pressures at the injection pump will be monitored
continuosly and the pump will shut down if the system drops below the normal
operating pressure or exceeds the shut down set pressure. Pressures will also-
be checked daily at each of the individual flowlines.

This is a water flood system and net a water disposal system therefore
we would not plan to accept water from outsiders as the water quality is
extremely important teo obtaining a good flood.

1 hope the above answers all of Jim Trewins questions, I will make a
point of stopping in and visiting Jim next trip to Waskada and I did make an

effort to see him on October 25, 1982 but he was at the Dentist in Brandon
and had not returned before T had to leave on the evening flight to Calgary.

Yours tru;y,
- i‘,/.//'.‘/‘?/azz(»u?
“G. E. Patey/
GEP/cpw

cc: R. Wilcox
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October 25, 1982

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

T2P OL4

Attention: Mr. Ed Wyse
Dear Ed:

Re: Proposed Pilot Waterflood Scheme - J. Trewin's Concerns

Per our telephone conversation of today, attached is a copy of a
letter from Mr. Jim Trewin, the surface owner of a portion of the
proposed waterflood area. Mr. Trewin has expressed concerns related
to the danger of salt water apillage.

1 would ask that you provide your comments, direct to the 011 and

Natural Cas Conservation Board with respect to Mr. Trewin's concerns.

Yours sincerely,

Original Signed By
L. B. DUBREUIL

L. R. Dubreuil
Chief Petroleum Engineer

LRD/1k

c.c. The 0il and Natural Gas
Conservation Board
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October 20, 1982

Department of Energy and Mines

The 011 and Gas Conservation Board
989 Century Street

Winnipeg, MANITOBA

ATTENTION: TIan Haugh, Deputy Chairman

Dear Sir:

RE: Notice, Under the Mines Act, Waskada 0il Field
The Manitoba Gazette 1982-09-11
Proposal by Omega Hydrocarbons Ltd. For A
Lower Amaranth Waterflood Project

Roxy Petroleum Ltd., on behaif of a joint venture group holding mineral
leases directly offsetting the proposed "Waskada Lower Amaranth Unit No. 1"
and proposed Lower Amaranth Waterflood Pilot Project, submitted an
intervention dated 1982-09-22 to the subject proposals.

Roxy Petroleum Ltd. and Omega Hydrocarbons Ltd. have discussed the
proposals and our mutual concerns and have agreed on means to protect
Roxy's equity interest and to provide for ongoing participation by Roxy in
the conduct of the pilot. Therefore, Roxy Petroleum Ltd. withdraws the
intervention dated 1982-09-22 to the notices outlined in the Manitoba
Gazette of 1982-09-11.

If any questions should arise, please feel free to contact the undersigned
at (403)269-7751.

Yours truly,
ROXY PETROLEUM LTp

V.G. Johnson
Yice-Presiden
Production

DJIP/VGJ:cgn

¢c - C. Moster,
Director, Petroleum Branch
Department Energy and Mines

- G. Patey,
Vice-President, Production
Omega Hydrocarbons Ltd.



September 22, 1982

Department of Energy and Mines

The 0i1 and Natural Gas Conservation Board
989 Century Street

WINNIPEG, Manitoba

Attention: Ian Haugh
Deputy Chairman

Dear Sir:

Re: Notice, under the Mines Act, Waskada 0il Field
The Manitoba Gazette 1982-09-11
Proposal by Omega Hydrocarbons Ltd for a
Lower Amaranth Waterflood Project

Roxy Petroleum Ltd, on behalf of a joint venture group holding mineral
leases directly offsetting the proposed "Waskada Lower Amaranth Unit
No. 1" and proposed Lower Amaranth Waterflood Pilot Project, submits an
intervention to the subject application from Omega Hydrocarbons Ltd.
dated May 19, 1982.

It is our concern that waterflood operations by the applicant may
result in water channelling through stimulated fractures to the
offsetting mineral leases and producing wellbores. In addition, it is
our opinion that insufficient technical detail has been included in the
apptication to support the unit and waterflood proposals. Ultimately,
a field wide unit, perhaps coincident with a field waterflood, will
likely be optimum. Given the current early stage of development of the
field, it is premature and arbitrary to consider a single section unit
and pilot waterflood.

It should be emphasized that the intervenor is not objecting against
the principle of Lower Amaranth waterflood operations. The
intervention submitted by Roxy s based upon the principle that a
properly designed waterflood with adequate preparatory laboratory and
engineering studies will result in minimal technical risks in
subsequent field operations for the operator, offset producers, and
Royalty owners.

continued...



September 22, 1982
Page 2

If any questions should arise piease feel free to contact the under-
signed at (403) 269-7751.

Yours truly

Riji/gﬁTROLEUM LT3y
: ’1;7 Vg e 1

Y. G. Johnson .
Vice President Production

YGJ /kp
enclosure

cc: R. Dubreuil
Chief Petroleum Engineer
Department of Energy & Mines
Petroleum Branch
989 Century St.
Winnipeg, Manitoba
R3H Ow4



INTERVENTION TO APPLICATION BY OMEGA HYDROCARBONS LTD. FOR PROPOSED
LOWER AMARANTH WATERFLOOD PILOT PROJECT DATED 1982-05-19

INTRODUCTION

Roxy Petroleum Ltd. as operator for a joint venture project holds lands
offsetting the proposed "Waskada Lower Amaranth Unit #1" and proposed
Lower Amaranth Waterflood Pilot Project.

The Mineral Leases operated by Roxy are held in the name of Shell Canada
Resources Ltd. The joint venture acquired a working interest in the
subject offsetting mineral rights by virtue of a farmout agreement with
Shell Canada Resources Ltd. dated 1981-03-09,

Subsequent to the execution of the above document, and the related Great
Basins - Adobe/Shell and Voyager/Roxy farmout agreements dated 1978-05-09
and 1981-10-20, respectively, the joint venture has drilled 31 explora-
tion wells resulting in 8 oilwells.

The mineral ownership of the following lands:

NE 1/4 Section 26-1-26 WPM

SW 1/4 Section 24-1-26 WPM
offsetting the proposed Unit #1 is detailed in the Attachment No. 1 and
depicted in the Figure No. 1.

The NE 1/4 Section 26-1-26 WPM has been evaluated by the well Roxy-Clarion
et al Waskada 9-26-1-26 WPM. The 9-26 well evaluated the Mississippian
MC-3 interval and is currently completed and production testing the Lower
Amaranth (Spearfish) interval.

Roxy Petroleum Ltd. as operator of a joint venture with offsetting lands
and production to the proposed Unit #1 and Lower Amaranth Waterflood
Pilot Project intervenes and objects to approval of the subject appli-
cation. In general, it is Roxy's opinion that:

1. water injection into the fracture stimulated Lower Amaranth wel)
Omega Waskada 5-25-1-26 (WPM) may result in substantial water
production increases at the Company operated Lower Amaranth
producer Roxy-Clarion et al Waskada 9-26-1-26 (WPM).

2. water injection into the Lower Amaranth may cause water
production or other reservoir problems in other Company operated
undrilled offset lands.

3. Roxy Petroleum Ltd. submits that the proposed Lower Amaranth
waterflood project 1is premature and the subject application is
technically deficient.



DISCUSSION
A. LOWER AMARANTH RESERVOIR

1. Fracture Stimulation Related Water Channeling
The subject application indicates that the proposed injection wells 5-25
and 15-24-1-26 have been fracture stimulated and the wells 13-24 and 7-25
will be fracture stimulated after project inception.

Engineering studies initiated on other similiar sandstone reservoirs
indicate that a fracture stimulation treatment may create a fracture up
to several hundred feet depending upon sand concentrations and volumes.
In this scenerio the offsetting lands would definitely be affected by
water injection. It is Roxy's opinion that channelling of water from
the injection to producing wellbores due to stimulated fractures is a
very likely possibility.

Roxy Petroleum Ltd. objects to the proposed Lower Amaranth waterflood
project on the basis that water injection in the S 1/2 Section 25 and N
1/2 Section 24-1-26 WPM could channel to offsetting lands and reduce by
a2 substantial degree the 0il recovery factor and associated economic
return.

Roxy would suggest that the critical path to evaluate the feasibility of
waterflood operations should include the following steps:

1. Geological Studies

2. Reservoir Property Laboratory Studies

3. Computer Reservoir Simulation Model of Primary Recovery

4. Computer Reservoir Simulation Model of Secondary Recovery

5. Selection of Optimum Depletion Strategy

It is the opinion of the intervenor that the application by Omega
Hydrocarbons Ltd. for approval of a Lower Amaranth waterflood project is
deficient as none of the above items have been addressed or itemized in
the subject application.

The above suggested critical path is detailed below as to the specific
jtems which should be investigated and resolved prior to any selection
of depletion strateqgy, and appiication or approval of waterflood opera-
tions.

2. Geological Studies
Roxy recommends detailed geological studies be performed to determine
the following data and the effect on a subsequent waterfiood
- depositional environment
vertical & horizontal heterogenities
clay and mineral content
rock type and distribution

The vertical and horizontal permeability heterogenity observed in a
limited review of core data indicates that certain intervals may be
waterflooded preferentially to other lower permeability sections.

Page 2



There are numerous examples of waterflood inefficiencies due to per-
meability heterogenities in the Cardium reservoirs of MWest Central
Alberta.

3. Reservoir Property Laboratory Studies

A properly designed waterfiood study requires the input of laboratory
derived data. It is recommended that the following items should be
reviewed for application to the proposed Lower Amaranth waterflood
project

- water compatibility tests
fines migration
relative permeability curves
capillary pressure
core water displacement studies

4. Reservoir Simulation

The proposal for waterflood operations should dinclude a study that
delineates baseline conditions for a primary depletion scheme. The
geological and laboratory data described above, combined with pressure
build-up and production data could be input into a reservoir computer
simulation model to predict future performance. Following a satisfactory
simulation of primary depletion, a number of prediction cases should be
conducted to determine the optimum waterflood pattern and spacing. At
this point, a waterflood pilot project could be proposed and the engi-
neering predictions and recommendations could be field tested with
substantially reduced risk of reservoir damage.

5. Field Monitoring and Testing
The application for the proposed waterflood includes no proposals for
monitoring of test results other than 2 production tests per month. A
pilot waterflood scheme should include proposals to determine pressure
maintenance and sweep efficiency.

6. Source Water
It is of concern to Roxy that the application did not included Blairmore/
Lower Amaranth/Mississippian water compatibility tests with recommenda-
tions for biological, corrosion, and scaie control.

Page 3



ATTACHMENT NO. 1
MINERAL OWNERSHIP OF OFFSET LANDS

NE 1/4 SECTION 26-1-26 WPM

LESSOR: R. C. Rowe 100%

LESSEE: LSD 9 Roxy Petroleum Ltd. 50%
Andex 0i1 Co. Ltd. 50%

LSB 10 - 16 (inclusive) Roxy Petroleum Ltd. 25%

Andex 0il1 Co. Ltd. 25%
Shell Canada Resources Ltd. 50%

SW 1/4 SECTION 24-1-26 WPM

LESSOR:  J. C. Spelliscy 50%

LESSEE:  Roxy Petroleum Ltd. 25%
Andex 0il1 Co. Ltd. 25%
Omega Hydrocarbons 50%



FIGURE 1

WASKADA OIL_FIELD

AREA OF PROPOSED WATERFLOOD OPERATIONS
AND OFFSET ROXY JOINT VENTURE MINERAL LEASES
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MANITOBA,

Department of Energy and Mines
The Oil and Natural Gas Conservation Board

989 Century Street
Winnipeg, Manitoba
R3H Oow4
NOTICE

WASKADA OIL FIELD

Omega Hydrocarbons Ltd. has made application under The Mines Act
for approval to conduct a pilot waterflood project in the Lower Amaranth
Formation in that portion of the Waskada Field described as follows:

N} Section 24-1-26 (WPM)
Sl Section 25-1-26 (WPM)
It is‘proposed to convert or recomplete the four wells located on
the following locations to water injection: '
Lsd. 13 and 15, Section 24~1-26 (WPM)
Lsd. 5 and 7, Section 25-1-26 (WPM)
The application also requests that wells producing from the Lower
- Amaranth Formation in the proposed pilot area be exempt from the max-
imum permissible rate {MPR) limitations of Section 11 of Manitoba
Revised Regulation M160-R4P.

The Board is also reviewing a proposed unitization agreement
relating to production from the Lower Amaranth Formation in the pilot
area. . '

'If no valid objection or intervention in writing is received by
the Board at 989 Century Street, Winnipeg, Manitoba R3H OW4, within 14
days of the publication of this notice, the Board may approve the ap-
plication.

Copies of the application may be obtained from Omega Hydrocarboms
Ltd., 630 - 330 Fifth Avenue S.W., Calgary Alberta T2P OL4.

Chibont

- Ian Haugh
DATED: August 26, 1982 Deputy Chairma

MG-6065
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ITE Septembei- 11, 1382

ye Matter Of The Highway Traffic Act

The Public Utilities Board Act,

tet 11357

ke notice that, commencing on the 12th

of October, 1982, at Neepawa, Man-

1, pursuant to Section 44, subsection 3,

« Public Utilities Board Act the Board

andertake to review Section 8 of the

a-previncial Public Service Vehicle
ificate held by Gardewine & Sons Ltd.,
*h reads as follows:

«ction 8. “Serving all points on P.T.H.

16, west of Gladstone to its junction with
H. No. 5, and all points on P.T.H. No. 5
T of the said junction up to and includ-
Dauphin, to and from Winnipeg, for
eral freight.” .

ny interested party that wishes to be
sent and make representation at the
ylie Hearing must file such notice with
Secretary of the Board, 200-301 Weston
aet, Winnipeg, either by mail or person-
iling, not later than 4:30 p.m. Friday,
tember 24, 1982. Notices received after

; date will not be accepted.
rastey P G. OLIINEK,

Secretary.
THE MANITOBA MOTOR
7 TRANSPORT BOARD

$ROTECTION ACT

* H.No.59, River Lots 101 and 102, Parish
it. Pau!, R.M. of East St. Paul.

L. %479, Stanlcy Buchke, P.R. No. 228,
1.D. of Fisher.

ipplication by Stanley Buchko for a per-
1 for an Access Driveway onto P.R. No.
.S.EMW. Section 25-23-2 West, L.G.D. of
sher.

\. 9274, Village of Gretna, P.T.H. No. 30,
lage of Gretna. .

\pplication by The Village of Gretna for
sermit for a Backstop and Fencing for
Hpark adjacent to P.T.H. No. 30, S.W.%,
ction 5-1-1 West, Village of Gretna.

A. 9275, Stanley W. Holmes, P.T.H. No.
_R.M. of Portage la Prairie.

Application by Stanley W. Holmes for 2
rmnit for an Access Driveway onto P.T.H.
1. 26, Parish Lot 38, Parish of Poplar
sint, R.M. of Portage la Prairie.

A. 9276, Edward Pawiuk, P.T.H. Ne. 15,
G.D. of Reynolds. )
Application by Edward Pawluk for a per-
it for an Access Driveway onto P.T.H.
9. 15, §.E.%, Section 4-11-9 East, L.G.D.of
eynolds.

‘A. 9279, Dalco Contractors Lid., P.T.H.
0. 1, R.M. of Cartier.

Application by Dalco Contractors Ltd.

Lt ot e oL h i

September 11, 1982

THE MANITOBA GAZETTE
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for a permit for Six (6} Temporary Sheds
and the Change in Use of Land and Access
adjacent to and onto P.T.H. No. 1, River
Lots 43 and 44, Parish of St. Franceis
Xavier, R.M. of Cartier.

1..A. 9280, Alice Trudeau, P.T.H. No. 1,
L.G.D. of Reynoids.

Application by Alice Trudeau for a per-
mit for a Snack Bar and Sitting Room adja-
centto P.T.H. No.1, S.E.4%, Sec. 19-8-9 East,
L.G.D. of Reynolds.

L.A. 9281, Four Seasons Pools, P.T.H. No.
101, .M. of East 5t. Paul.

- Application by Four Seasons Pools for a
permit for an Inground Pool adjacent lo
P.T.H. Ne. 101, River Lot 113, Parish of St.
Paul, R.M. of East St. Paul.

L.A. 9282, Ronald Guimond, P.T.H. No. 11,
Fort Alexander Indian Reserve No. 3.

Application by Ronald Guimond for a
permit for an Access Driveway onto P.T.H.
No. 11, Lot 64, Fort Alexander Indian Re-
serve No. 3.

130 P.M.

L.A. 9283, Transcona Building, P.T.H. No.
101, City of Winnipeg,

Application by Transcona Building on be-
half of M. Prychitke for a permit for a
Dwelling and Attached Garage adjacent 1o
P.T.H. No. 101, Lot 20, Block 3, Plan 15,543,
Sk, Section 10-11-4 East, City of Winnipeg.
L.A. 9284, Metropolitan Properties Ltd.,
P.T.H. No. 101, City of Winnipeg.

Application by Metropolitan Properties
Ltd. for a permit for Dwellings and a Fence
adjacent to P.T.H. No. 101, Lots 19 to 51,
Block 5, Plan 15,543, S%, Section 16-11-4
East, City of Winnipeg.

L.A. 9163, Gulf Canada Ltd., P.T.H. No. 38,
R.M. of Rhineland,

Application by Gulf Canada Ltd. for a
permit for a Sign adjacent to P.T.H. No. 30,
;\de!/c Section 4-2-1 West, R.M. of Rhine-

and.
L.A. 3967, Gulf Canada Ltd., P.T.H. No. 5,

. t.. Town of Dauphin.

Application by Gulf Canada Ltd. for a

permit for a Sign adjacent to P.T.H. No. 5,
N.E.w, Section 4-25-19 West. Town of
Dauphin.

L.A. 8322, John B. Jarvis, P.T.H. No. 4,
R.M. of Westbourne.

Application by John B. Jarvis for a per-
mit for a Sign adjacent to P.T.H. No. 34,
S.W .4, Section 17-14-11 West, R.M. of West-
bourne.

L.A. 9269, Chicken Village (The Pas) Ltd.,
P.T.H. No. 10, The Pas Indian Reserve No.
21E,

Application by Chicken Village (The
Pas) Ltd. for a permit for a Sign adjacent to
P.T.K. No. 10, Township 56-25 West, The
Pas indian Reserve No. 2tE.
1L..A. 9270, Chicken Village (The Pas) Ltd.,
P.T.H. No. 10, The Pas Indian Reserve No.
21E.

Application by Chicken Village (The
Pas) Ltd. for a permit for a Sign adjacent to
P.T.H.No.10, N.W.¥, Section 34-35-26 West,
The Pas Indian Reserve No. 21E.

L.A. 9271, Grand Rapids Consumers Co-op
Ltd., P.T.H. No. 6, The Pas Unorganized.

Application by Grand Rapids Consumers
Co-op Ltd. for a permit for a Sign adjacent
to P.T.H. No. 6, N.W.Ly, Section 2-48-13 West,
The Pas Unorganized.

L.A. 9272, Grand Rapids Consumers Co-op
Lid., P.T.H. No. 6, The Pas Unorganized.

Application by Grand Rapids Consumers
Co-up Lid. for a permit for a Sign adjacent
to P.T.H. No. 6, N.E. i, Seclivn Zi5-43-13
West, The Pas Unorganized.

The Highway Traffic Beard will be pre-
pared to consider any submissions regard-
ing the above applications at this hearing.
Any persons wishing to make a submission
should either contact the Seeretary at the
hearing or forward their written submis-
sions in advance to: W. Simpkin, Secre-
tary, The Highway Traffic Board. Room
200-301 Weston Street, Winnipeg, Maniloba,
R3E 3H4. Phone: 786-6708.

W. SIMPKIN,
Secretary,
—37 THE HIGHWAY TRAFFIC BOARD.

UNDER THE MINES ACT

WASKADA OIL FIELD

Omega Hydrocarbons Ltd. has made ap-
plication under The Mines Act for approval
to conduct a pilot waterflood project in the
Lower Amaranth Formalion in that portion
of the Waskada Field described as foliows:
N\ Section 24-1-26 (WPM)
54 Section 25-1-26 (WFM)

It is proposed to convert or recomplete
the four wells located on the following loca-
tions to water injection:

Lsd. 13 and 15, Section 24-1-26 {WPM)
Lsd. 5 and 7, Section 25-1-26 (WPM)

The application also requests that wells
producing from the Lower Amaranth For-
mation in the proposed pilot area be ex-




4 e

Page 1524

THE MANITOBA GAZETTE

September 11, 1982

empt from the maximum permissible rate
{MPR) limitations of Section 11 of Manitoba
Revised Regulation M160-R4P.

The Board is also reviewing a proposed
unitization agreement relating to produc-
tion from the Lower Amaranth Formation
in the pilot area.

If no valid objection or intervention in
writing is received by the Board at 989 Cen-
tury Street, Winnipeg, Manitoba, R3H 0W4,

within 14 days of the publication of this
notice, the Board may approve the applica-
tion.

Copies of the application may be obtained
from Omega Hydrocarbons Ltd.. 630-330
Fifth Avenue S.W., Calgary, Alberta T2P
0L4.

Dated August 26, 1982.

IAN HAUGH,
—37 Deputy Chairman.
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Lsd. 5 and 7, Section 25-1-26
) (WPM)
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within 14 days of the publication
of this notice, the Board may ap-
prove the application.
Coples of the application may be
obtgined from Omega Hydrear:
bons Ltd., 630-330 Fifth Avenue
8.W., Calgary, Alberta T2P 0L4,
DATED: August 26, 1982
1AN HAUGH




Department of Energy and Mines
The Oit and Natural Gas Conservation Board

989 Century Street
Winnipeg, Manitoba
R3H Ow4

NOTICE
WASKADA OIL FIELD

Omega Hydrocarbons Ltd. has made application under The Mines Act
for approval to conduct a pilot waterflood project in the Lower Amaranth
Formation in that portion of the Waskada Field described as follows:

N% Section 24-1-26 (WPM)
Sl Section 25-1-26 (WPM)

It is proposed to convert or recomplete the four wells located on
the following locations to water injection:

Lsd. 13 and 15, Section 24-1-26 (WPM)
Lsd. 5 and 7, Section 25-1-26 (WPM)

The application also requests that wells producing from the Lower
Amaranth Formation in the proposed pilot area be exempt from the max-
imum permissible rate (MPR) limitations of Section 11 of Manitoba
Revised Regulation M160-R4P.

The Board is also reviewing a proposed unitization agreement
relating to production from the Lower Amaranth Formation in the pilot
area.

1f no valid objection or intervention in writing is received by
the Board at 989 Century Street, Winnipeg, Manitoba R3H OW4, within 14
days of the publication of this notice, the Board may approve the ap-
plication.

Copies of the application may be obtained from Omega Hydrocarbons

Ltd., 630 — 330 Fifth Avenue 5.W., Calgary Alberta T2P QL4.

7

Ian Haugh
DATED: August 26, 1982 Deputy Chairma

MG-6065



The 0il and Natural Gas
Conservation Board

993 Century Street

Winnipeg, Manitoba

Attn: Dr. Ian BHaugh
Deputy Chairman

Dear Sir:

Re: Revised Map Showing Lessors
Waskada Lower Amaranth Unit No. 1

Please accept our apologies with this revised map showing the Lessors
in the vicinity of the proposed unit as a replacement for the attachment to
our original May 19, 1982 application.

Yours truly,

OMEGA HYDROCARBONS LTD.
C(.\('\U‘.Soo

W. E. Wyse
Petroleum Engineer

WEW/ms

cc: Mr. H. Clare Moster, P. Eng.v///
Director, Petroleum Branch



PROPC ED WAGSKADA

AMARANTH  UNIT  No. |

MAP SHOWING LESIORS

Rae. 26 wpM

" OWLER

QS" 25 WP M

R.C. Rowe 100%

M.G. Pounder 100

H.F. Trewin 100%

Canada Trust 100%

Dept. of
M.E. Hainsworth 10 M.G. Pounder H.F. Trewin 100% [| Ene¥8y, Mines &
o Res. 100%
100%
N.A. Royalties | G.F. McArthur R.D. Jack 16 2/3%
M.K. Hainswcrth 25% 50% o
160% i G.F. McArthur D.E. McGregor J.S. Redden 33 1/34
50% 25% Can. Perm. Trust
D.E. McGregor Missilinda 50%
25% 25%
23 SIS I—— 19
G.F. McArthur
FOM. Hai . 25% Dept. of R.D. Jack 16 2/39%
M. Hainsworth E.A. & M.E. McGregdr pper.. Mincs &
7 - Tt B J.5. Redd 33 1/3%
1004 25% Res.  100% ecaen /
J.H. Spelliscy Can. Perm. Trust
50% 50%
August 16, 1982

REVISION NO. 1
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To

Subject

MANIT&BA i

Inter-Departmental MEMO o August 16, 1982

.The 0il and Natural Gas . From L. R. Dubreuil
Conservation Board ' Chief Petroleum Engineer

Marc Eliesen

Dr. I. Haugh

J. Redgewell

.Proposed_Waskada Lower Amaranth ) Telephone  633-9543 (BExt. 176)

Pilot Waterflood

First I Fold

Omega Hydrocarbens has applied for approval to conduct a pilot water-
flood project in the Lower Amaranth Formation in the Waskada Field. Omega
has also requested exemption from maximum production rate limitations for

the wells in the pilot. .

RECOMMENDATIONS
’ i« .
Tt is recommended that the attached Noticehadvertised in the Manitcba
Gazette and the Melita New Eraf5§é~sent to royalty owners within the proposed
pilot area as well as working interest and royalty owners q;recfi& offsetting

the pilot area. In the absence of objections to the Notice, it is recommended

“that the application be approved and that a Pressure Maintenance Order (PM

Order), be issued subject to an expiry date one year after the date of the

order.
Table 1 indicate working interest and royalty owners in the area.

With respect to exemption of the pilot area wells from MPR limitations S
it is recommended that this request be granted and incorporated into the |
PM order with the limitation that the ability of Omega's injection system

to replace production withdrawals be demonstrated on a continuous basis.

DISCUSSION:

1. Field Development — In mid 1980, Omega recompleted the well Omega
Waskada 11-30-1-25, then an uneconomic Mississippian producer, in the over-
lying Lower Amaranth Formation. Although the well is still marginal, its

recompletion sparked interest in this formation and led to the aggresive

development which is currently continuing in the area. Early in the



‘evelopment, the proposed pilot area was found to be productive in the

Lower Amaranth.

2, Pressure Maintenance Reguirements -~ Although initial well

production rates (after fracturing) are normally quite high (10-15 m3/d)
the subsequent rate decline and the relative absence of water production
suggested at an early stage that some form of pressure maintenance would

be required to maximize recovery. This was further supported by reservoir
fluid analyses indicating a relatively high bubble point (4220 kPa) thereby
raising the possibility of decline of reservoir pressure below the bubble

point, causing excess gas production.

The Lower Amaranth reservoir has relatively low permeability and is
developed in distinet and contimuous oil saturated zones. Figure 1 shows
development of the reservoir and interpreted pool limits to date. Completion
practice normally involves fracture treatments. However, in operating -
waterflood, it 15 usually desirable not to fracture the water injectors
as this may 1nduce more severe stratification and result in bypassing of
otherwise recoverable oil., In the case of the tight Lower Amaranth
reservoir, it is uncertain whether fracturing is necessary to allow

sufficient volumes of water injection to maintain pressure.

Recognizing the apparent need for waterflooding in this reservoir
but also uncertainties regarding future development and injectivity,
Omega has proposed a one section, 16 well pilot waterflood. The area of

the proposal pilot is shown on Figure 1.

Tt is proposed to convert 4 wells (one per quarter section) to water

injection to result in a nine spot injection pattern.

During processing of the application, a number of concerns were
discussed with Omega. The attached correspondence discusses these concerns

in some detail. The concerns raised are listed below:

1. Monitoring program to determine if pilot successful.

2 Injegtion system (including monitoring, compatibility
etc.).

3. Basis for recoverable reserves.

L. Continued production of the Mississippian MC3a reservoir.



Through the attached correspondence and rumerous discussions with
Omega, the Branch is now satisfied that all technical aspects of the

application are acceptable.

Although accurate recovery calculations are not possible at this
time, considerationzghitial primary production performance and anticipated
waterflood performance would indicate a substantial increase in recoverable
reserves will result from the pilot. As a result, the Petroleum Branch,

recommends from a technical point of view, approval of the application.

3+ Ierm of Pilot — The major uncertainty with regards to water injection

in the lower Amaranth Formation is that of injectivity. To'properly evaluate
injectivity as well as other factors, such as production and pressure response,

it is recommended that the pilot waterflood be approved for a period of one

year.

L. Exemption from Maximum Permissible Rates (MPR's) - Omega has re-

quested an exemption from maxdmum permissible rates for wells within the
pilot area. Currently, production from wells in the Waskada area is limited
to 50 BPD (8.0 m3/d) by Manitoba Revised Regulation ML60-RLP-Section 11(1).

Omega has requested this exemption to provide an incentive for water-
flood operations and to allow more meaningful evaluation of production

response.

In general, the Branch staff agrees that imposition of an MPR will
hinder proper e;aluation of the pilot. However, it is felt that to
avoid excessive pressure decline that the requested exemption be withheld
until Omega has demonstrated the ability of its system to inject water in
sufficient quantities to offset production voidage. Further, after this
initial period, production rates should be limited by the continuing

requirement to fully replace production voidage.

5. Pressure Maintenance Order - Assuming absence of objections to

the Notice and subsequent approval of the application, a Pressure
Maintenance Order (PM Order) will be drafted for the Board's approval.
This draft will include provisions regarding the items discussed above and

in the attached correspondence.

6. Unit Agreement — As mineral ownership is not common in the pilot

area, it will be necessary for the area to be unitized.



At the present time, although Omega has requested the Department's
comments, no official application has yet been made for issuance of a

unitization order.

Section 74(3) of the Mines Act empowers the Board to approve a
unitization agreement if the royalty owners express their agreement with

the proposed unit plan.

The Branch has reviewed Omega's propdsed unit agreement, particularly
with respect to determination of tract factors and find it acceptable.
Omega has submitted additional confidential interpretative data as well as
calculations showing'the derivation of tract factors. In general, the

Branch concurs with the format and content of the draft agreement.

The Branch will contact Omega in the near fg&yre and indicate that a
formal application supported by the consentj?g§a1ty owners is required.
If total consent of the royalty owners is not obtained, the Board may,
pursuant to Section 76(1) of the Mines Act, issue a Unitization Order

after a public hearing.

AIWERTISEMENT :

It is suggested that, as offset working interest owners and royalty
owners could be affected by the proposed pilot, the attached notice be
sent to these parties in addition to the royalty owners within the pilot,

the Manitoba Gazette and the Melita New Era.

FUTURE EXPANSTON:

The present application is quite general in technical content, reflecting

the ongoing development of the field.

As development proceedsggare scientific approach to estimating ultimate
recovery and field perfomance will be possible, practicularly in view of
field experience from the pilot waterflbod. Tt is therefore recommended
that any major enlargement of the unit be accompanied by a complete geologic
and engineering study of the Lower Amaranth Pool at Waskada.

In the event of expiry of the pilot, a complete report summarizing all

operations and conclusions arising from the pilot should be submitted.

AoV

L. R. Dubreuil



NOTICE
UNDER THE MINES ACT

Omega Hydrocarbons Ltd. has made application for approval

to conduct a pilot waterflood project in the Lower Amaranth Formation

on the following:
North % Section 24-1-26 {WPM)
South % Section 25-1-26 {WPM)

It is proposed to convert four wells, located in Lsd's 13 and
15 of Section 24-1-26 (WPM) and Lsd's 5 and 7 of Section 25-1-26 (WPM),
to water injectiom.

Omega Hydrocarbons Ltd. has also made application to exempt the
wells located in the proposed pilot area from the maximum permissible
rate (MPR) limitations pursuant to Manitoba Revised Regulation M160-

R4P Sectionm 11 (1).

I1f no valid objection or intervention in writing is received by
the Board at 989 Century Street, Winnipeg, Manitoba, R3H OW4, within 14
days of the publication of this notice, the Board may approve the ap-
plication. '

Copies of the application can be obtained from Omega Hydrocarbons

Ltd., 630 - 330 Fifth Avenue, S.W. Calgary Alberta. T2F OL4

Ian Haugh



Working Interest and Royalty Owners
Within and Offsetting Proposed
Waskada Lower Amaranth Pilot Waterflood

Working Interest Owner Tracts

Omega Hydrocarbons Itd. W-30-1-25

A1l 25-1-26

WL 26-1-26
23-1-26
24~1-26
2)-1-26
SWy 24-1-26 (50%)

A

Roxy-Clarion Petroleum Ltd. NEY 26~1-26
(through farmout from Shell) SWr 24,-1-26 (50%)
Brosco Fund | FL 19-1-25 537.5%)
Westmead  E: 19-1-25 (37.5%)
Corvair Qils Ltd. EL 19-1-25 (25%)



Rovslty Cvmer

Federal Crown

Canada Trust

He Fo Trewin

M. G. Founder

R. C. Tove

M. E. Hainsworth

M. K. Hainsworth

E. M. Hainsworth

North Amerlcan Royalties
G. F. MeArthur

D« E. HeGregor

Fissilind: of Cunada
Provineial Crown

Le D, Jack

Je« S5, Tedden

Canada Permenant Trust

J. H. Spelliscy

Tracts

SWg
mA

353
W
NE:
SE%

C

N

M-

30-1-25

30-1-25

25~1-26
25-1=26
26~1-26
26=1-26
23-1~-26
23-1-26
2-1~26

2%=1-26
2A,-1-26

Rhy=1-26
26=1-26

24120
L 24-1-26

19-1-25

19-1-25

h 19"1“25

(25%)

G5

G
(25.°)
(16 2/37)

(33 1/37)
(50%)

SWE 24~1-26 (50%)



To

Subject

Inter-Departmental Memo Oote  August 12, 1982

. . From
Dr. T. Haugh L. R. Dubreuil
Deputy Chairman Chief Petroleum Engineer
0il & Natural Gas Conservation Board Petroleum Branch
Telephone

RE: OMEGA PROPOSED WASKADA LOWER AMARANTH UNIT NO. 1 & PILOT WATERFLOOD

First | Fold

PS-t-25

The attached file contains correspondence with regard to Waskada Unit No. 1.
(Note Jim Redgewell's comment that a hearing with regards te the unit agree-
ment is not necessary in the event of approval of a unit agreement (74 (3)
Mines Act)}. If a Unit Order is issued on application of a working interest
order, a hearing is required.

The Waskada Unit No. 1 case was complicated by the reluctance of Copperhead

to join the unit. Also, as production history was available, recovery
calculations and performance criteria could be considered in some detail. In
the case of this application, although there are offset owners, it is not
reasonable to require them to join a unit at this time as development i1s still
ongoing and much of the well information is still confidential.

Based on the above, I propose that we proceed along the lines we discussed
yesterday. i.e. -~

1. Publication of notice - copies to offsetting working
interest and royalty owners.

2. Inform Omega that form of Unit Agreement is satisfactory,
direct Omega to obtain royalty owner consents and present

to the Board for approval.

3. If notice yields no valid objections, approve pilot
waterflood and issue P.M, order.

4. If notice vields valid objections, a hearing would he
necessary,

L, R. Dubreuil

LRD/sb
Att:




JIO0FIFTH AVENUE SW. CAIGARY ALLERTA T2F Ui<

August 9, 1982

AUG 11 1982

The 011 and Gas Natural
Conservation Board
993 Century Street
Winnipeg, Manitoba

&, &
Boteym pS

Attention: Dr. Ian Haugh
Deputy Chairman

Dear Sirs:

RE: Proposed Waskada Lower Amaranth Unit No. 1

This letter is to summarize the July 28, 1982, conference tele-
phone call between C. Moster, B, Dubreuil, G. Patey and E. Wyse; and
to further clarify points affecting our proposed Waskada Lower Amaranth
Unit No. 1.

1. Performance Monitoring of Pilot Flood

a) Omega Hydrocarbons Limited commits to determination of oil,
gas and water production rates prior to the initiation of water injection
on all Lower Amaranth wells within the unit except for 13-24. Well 13-24
has been excluded because the well will be placed on injection without
a frac treatment and therefore initial rates would be much lower than
normal and the cost to have an initial completion for production would
not be justified by information that might be gained.

b} It is anticipated that initial bottom hole pressures will be
obtained shortly after any Mississippian locatien within the unit is
either recompleted or redrilled. This will supply seven evenly dis-
tributed initial pressures and while we anticipate doing all seven we
assure the board we will do no less than four; one i1n each quarter sec-
tion.

¢) Monthly determination of oil, gas and water for all pilot wells
after commencement of water injection will be determined by tests on a
monthly or bi-monthly basis.

d) A static pressure survey on & representative number of wells
will be perfeormed between six and twelve months after start of water
flood operations. Omega Hydrocarbons Limited will endeavor to supply the
Boord with a pressure survey proposal prior to its initiation.



(2)

e) Regarding individual well flow profile testing and control
measures; at this time, Omega Hydrocarbons Limited will commit to at
least one spinner type log on an injection well within the first year
of operation. Further commitment by Omega Hydrocarbons Limited is
considered objectionable with consideration for the accuracy and re-
liability of these techniques. More work may be attempted, however,
we are reluctant to commit ahead of time to any specific program.

2. Water Injection System

The Petroleum Branch has agreed that routine injection pressure
monitoring within the group gsatellites is permissable considering
that the maximum anticipated pressure loss from satellite to wellhead
is less than 1 psi.

2. Tract Facter Calculation

Tract Factor calculations have been domne based upon remaining
recoverable reserves under each respective tract. The process can
be thought of as comprising two steps:

a) The log analysis technique, empirical in nature is a flip-
flopped" gamma ray log overlayed on the sonic log. This analysis
yields a net porosity-meterage value for each well within the unit.

b) A reserve calculation based upon the above analysis, basic
reservoir figures, and cumulative production to February 28, 1982,

Details of the first step; the log analysis, are being prepared by
our Geologist, Mr. John Henderson, and will be forwarded directly, under
separate cover. We would request that the details of this technique
ot be included with the basic unit documents and be held confidential
by the Board. We recognize this information as Omega Hydrocarbons
Limited "competitive edge' at Waskada.

Detzils of the second step; the reserve calculation, are included
here as an attachment to this letter. We plan to include this with our
unit document package that we will submit to the royalty interest owners.
This should be considered as public record and represents our current
best estimate of remaining recoverable reserves for the unit area.

4. TFlash Liberation

Omega Hydrocarbons Limited plans to obtain sufficient flash libera-
tion data from tests done on 4 recombinant sample at such time as steady
ctate is reached with the oil gathering system currently under construc-—
tion.

5. Production of Mississippian MC3a Reservolr

Omega Hydrocarbons Limited will continue toO monitor production and
performance of the above pool and will operate using good practice in
order to mavimize recovery.



(3)

6. Proposed Unit Agreement

As discussed in the preceding point 4, documents in support of
tract factor calculations hopefully would be considered as a separate
submission and would be considered confidential where appropriate.

It is Omega Hydrocarbons view, that having these support documents
incorporated with the unit documents would greatly impair our future
ability to negotiate with other working interest owners for expansions
to the Unit.

7. Unit Well Allowables

We would request that wells within the unit be allowed to pro-
duce under good production practice; without allowable. As a stipu-
lation to this waiving of allowable it would be reasonable to expect
Omega Hydrocarbons Limited to replace voidage with due consideration
for a timing lag with respect to updated calculations and current
production. My letter of June 28, 1982, described how these calculations
would be done.

Particularly if voidage is being replaced with injected water there
1s mo reason to anticipate any adverse affect on the productivity and/or
recovery from lands outside the unit area. 1In fact water injection
within the unit should help maintain the pressure outside the unit
boundaries.

Unit production under good production practice is requested for two
sound reasons:

a) To evaluate the performance of the Lower Amaranth reservoir
under water flood without any extraneous controls on production. It
would be impeortant to know whether well production under waterflood
without allowable will cause any detrimental effects on recovery,

b) Economic justification of water flooding is generally based
upon increased ultimate recovery. However, with a nine-spot pattern
every fourth producing well is turned into a injection well with a
resulting loss of productivity and allowable. An unrestricted allowable
allows the producer additional economic incentive to justify this initial
loss of revenue and the risk associated with water flooding.

8. Summary
It is ocur hope that this letter and the forth coming dissertation
regarding our log analysis will be sufficient to allay your remaining

concerns regarding our waterflood and unitization plans.

We await your approval to send out the documents to the Royalty
Owners.



(4)
Please do not hesitate to call either George Patey or myself
on this (403-261-0743),
Yours truly,

Ed Wyse
Petroleum Engineer

EW/sp
ce: G. Patey - Omega
J. Henderson — Omega
B. Wilcox - Omega
C. Moster ~ Petroleum Branch :



CALCULATION OF TRACT PARTICIPATION
WASKADA LOWER AMARANTH UNIT #1

The calculation of tract participation has been done on the
basis of remaining recoverable ¢il reserves as defined by the following
formula:

U= (RF * 10114 * A % h * § * (1-5w)/Bo,)

|
Pa)

where:

. 3
U = rewmaining recoverable o0il reserves in m™; RF = recovery factor for
secondary recovery ({assigned a 0.25 value by D & 5 Petroleum Consultants);

A = Area (16 ha per tract); h = pay thickness in metres; P = rock porosity as
a decimal fraction; Sw = water saturation {0.40);

Boi = Reservoir oil volume factor (1.17 by PVT analysis) and
Q@ = cumulative production to February -28, 1982 in m3.
TRACT - éiﬁ_ —93 U Tract Participation
(porosity-m) (m3) (m3) (%)
1 1.07 -= 22199 4.4445
2 1.02 - 21162 4.2368
3 1.21 - 25103 5.0259
4 1.70 - 35269 7.0612
5 1.64 - 34025 6.8122
6 1.01 51.2 20903 4.1850
7 0.98 1236.0 19096 3.8232
8 1.47 - 30498 6.1060
9 1.71 - 35477 7.1029
10 1.53 - 31742 6.3551
11 i.66 - 34439 6.8950
12 1.90 - 39419 7.8921
13 1.96 1084.1 39579 7.9241
14 1.61 7.6 33395 6.6860
15 1.78 —— 36929 7.3936
16 1.94 8.5 40240 8.0564

TOTAL 24,19 2387 .4 499475 100.0000



July 16, 1982

Omega Hydrocarbons Ltd.
630, 330 - 5th Avenue, S5.W.
Calgary, Alberta

TZP OL4

Attention: Mr, Ed Wyse

Dear Sir: Ra: Propoasd Waskada Lower Amaranth Unit No, 1

We have reviewed your letter to the Oll and Naturel Gas Conservatiom Board,
of June 28th, 1982, responding to tha Board's latter of June 7, 1982.

While we are in general agreement with your proposal, we have a number of
concerns and comments which wa wish to presant for your review. Theasa Litems
are discussed below in the order which they were discussed in the abovae
montioned letters.

1. (a & b) Performance Monitoring of Pilot Flood

While we concede that z certain amount of flexibility is
required in any monitoring program, we alsc feel 1t is sssential to
plan a specific initial program. This program can be modified sub-
sequentlv if necessary.

We feel a minimm program of wonitoring flood performance
should include the following slements.

a) Determination of oil, gas and water production rates for
all wells prior to initiation of injection.

b) Determination of static reservoir pressure on a repressnt-
ative number of wells prior to initiation of injectiomn.

¢) Monthly determination of oil, gas and water rates on all
walls in the pilot.

d) Determination of static reservoir pressure on a represent-
stive number of wells after six wmonths and before one year of operation.



1. () We would reiterate thet flow profile data would be useful in
assessing the severicy of stratification. Reservoir modelling will
provide no new information regarding stratification but will only provide
a raflection of iuput data (e.g. core analysis). Production performance
will provide an "after the fact"” indicatfon of this factor. Flow profile
data, howaever, will provide an early indication of this factor and would
allow timely corrective measures if stratification APPeArsS MOTE Savars
than originally anticipated.

2. Injection Syatem

With respect to the optimum location of injection wellliead
pressure deternination, we coucede that even a wellhead injection
pressure is a considerable distance removed from the actual injecting
(or bottom hole flowing) pressure. However, we note that this distance
(i.e. depth of well) 1s quite cousistent from well to well whereas
the flow line lengthe from the satellites to the wellheads, vary con-
siderably. Consequently, we maintain that the wellhead injection pressure
is a more valid measure of injection conditions cthan a “"satellice pressure”.
Moreover, determination of wellhaad pressures would force frequant visits
to all injecting wells which, in our opinion, would probably result in a
superlor overall operation,

3 (a) We agree with your suggestion that pore volume values cau best be
generated by use of logs calibrated by core analysis given the data presently
available. However, 1f a log interpretation method is to be used to
generate these figures, it is necessary to document the mathodology in
order to ansure consistancy in interpretation. We have employed the
nsthodology which was used 4n your submiesion, as we understand ic, in
order to verify the pore volume values presented. The method used con-

sleted off ) identification of effective pay through the overlay
of an inverted "flip-flopped" gamma-ray curve on the
sonic curve. The curves were adjusted so that they
are roughly co-incident in the upper part of the Lower
Aasranth. Curve separation (with the gsmma-ray to the
right) of mors than 10 microseconds/m sonic units
was interpreted as indicating a zone of greater than
1l md, permesbility.

2) calculation of pore volume in thess pcrmesble zones
using a linear scnic velocity/porosity caltibration
determined from core analysis as follows:

Sonic vel. (US/m) Porosity
200 0
250 10

300 20



Attached are traces of the logs from all walls, i the
proposed unit with valid logs, showing identification of affective
puy and the pore volume calculation plus a table sumerizing pore
volume figures obtained from this analysis and those contained in
your subsission.

Please review this material and confirm that the mathodology
used 1s consistant with what is used by Omega and comment on the dis-
crapancias in the values obtained.

3. (c) Are taere any plans to obtain flash 1iberation data at such
time when the surface separation conditions bhave been adequately
Jefined. Although the “shrinkage factor" in the oil im place calcul~
ation can be approximated from differential liberation data, flash
liberation daca provides a more accurate result,

4. Production of Mississippilaen MC3la Reservoir

Our question in this regard was not meant to sugzest a delay
of the Lower Asaraath Waterflood to allow concurrenmt production of the
MC3a on a 40 acre basis. Our intent was to point out that a change in
the producing regime in this reservolr would occur and that eonsideration
suould be given as to how recovery from the zome could be maxinized,
Stated another way, are there things that should ba considared now (e.g.
wmonitoring of production rates from MC3a wells, periodic analyses of
MC3a performance, ¢tc.) to ensure recovery from the MC3a reservoir is
not advarsely affected by couversion of a numbar of welis presantly
completed in the MC3a to the Lower Amaranth.

J. Proposed Unit Agreenment

With respect to provisions for enlargement of the Uude, wa
would suggest that the proposed Agresment be modified to indicate that
tract participation factors for additional tracts included in the Unit
through an enlargement be determined in the sams manner as the tract
factors for the original Unit. Further to this, it would be desirasble
to incorporate a documentation of the method of detarmining pore volume,
oil in plac- , ultimata recoverable reserves and remsining racoverable
reserves as either an appendix to the Agreement or as a formal submission
te the Board in support of the unitizstion application.

Panding your comments with regards to the foregoing we are prepared to
meet with you at your convenience if you feel furthar discussion is war-
ranted. If you indicate you are in gensral agresment with the conceras
raised hare, we will indicate to the Board, our genaral concurrence and
Tecommend that the approval procedure (by Publication of Notice and / or
Hearing) be resumed.



Yours sincerely,

Original Signeq By
L R.DUBREU“

L. R. Dubreuil
Chiaf Petroleum Engineer
Petroleuam Branch

LR/ &b

cc:~-Tha 011 and Natural Gas Conservation Board
=i, C. Moster



APPRUDIX 1
b

fm Determinations from Logs

Well Submitted by Omega Our Anslysis
9-24 1.07 1.02
10-24 1.02 1.08
11-24 1.21 1.25
12-24 1.70 .87
13-24 1.64 1.16
14=24 1.01 .85
15-24 .98 .57
Al6-24 1.47 .87
1-25 1.721 1.29%
2-25 1.53 BT
3-25 1.66 -89
4~25 1.90 1.14
=25 1.96 1.27
6-25 1.61 1.23
7-25 1.78 i.16
AB-25 1.94 1.70

® - aextrapolatad (log not considered reliable)
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June 28, 1982

Ll

The 0il and Natural Gas Conservation Board
156 Legislative Building

Winnipeg, Manitoba

R3C 0OV8

Attn: Dr. Ian Haugh
Deputy Chairman

Dear Sirs:

Re: Proposed Waskada Lower Amaranth Unit No. 1

This letter will address each of the points raised in your June 7
letter on the above. Firstly however, I would like to inquire as to the status
of our application; a subject not mentioned in your letter. Is approval pending
successful resolution of the points of your letter? Next, dealing with your
comments in turn:

1. Performance Monitoring of Pilot Flood.

Waterflood monitoring can quite adequately be done by accurately testing
and recording well production (oil, water and gas); injection volume and
pressure; and occasionally, both pumping and static f£luid levels. Prior
to the initiation of the water flood, new satellite testing facilities
will have been installed insuring accurate production determination.
Injection water will be measured and pressure recorded at the satellites
routinely. Fluid levels on producing wells will be discretionary and

be taken as indicated.

With respect to point c¢) and d) concerning reservoir stratification and

its effects, we have no plans to introduce any elaborate testing or
preventative procedures to combat this. It is fully expected that in order
to obtain adequate injectivity it will be necessary to frac the injection
wells. That being the case, there wil] exist a highly permeable vertical
fracture between the formation strata preventing even an attempt at selective
injectivity. In any case, pending reservoir modelling and actual production
monitoring of the proposed pilot will establish how serious this problem

may be; and only after the need is established, will Omega undertake
expensive and untrustworthy procedures to control selective injectivity.

2, Injection System.

a) As described in my application, injection pressures will be routinely
measured with a pauge at the satellite and recorded. With respect to this
point it must be pointed out that the criterion for selecting routine

2/....



RE: Proposed Waskada Lower Amaranth Unit No. 1 CONT'D Page 2

#onitoring procedures are ease of accessibility. In addition, for more
accurate measurement of pressures to be used in any reservoir work it is
necessary to at least correlate these pressures with a deadweight measure-
ment at the wellhead or a bottom hole gauge. In any event, one has to
remember that even a wellhead pressure is still almost 1000 metres from
the pressure that is most critical; that being the sandface pressure and
that friction losses at the anticipated well rates should be minimal.

b} Distribution of injection water will ideally be controlled by production
rates, i.e. the more fluid produced from an injection pattern the more are
injected into it. Initially a nine-spot injection pattern will be used,
{named for the fact that a single pattern for each injection well includes
eight producing wells immediately surrounding it.)

In order to calculate the ideal rate for each injection well the first step
is to calculate the producing rate in reservoilr barrels for each producing
well. This will be done with a formation volume factor of 1.17 for oil and
1.00 for water. All gas will be solution gas and will be accounted for in
the formation volume facter for oil.

The replacement volume for each pattern or for each injection well is the

sum of 1/2 of the reservoir volume rate for each production well directly

N, S, E, or W of the injection well and 1/4 of the reservoir wvolume rate

for each production well directly NW, NE, SW or SE of the injection well.

(See attachment) Normally approximately 5-10% excess would be used to allow
for reservoir fill up, losses, inaccuracies, etc., however, in this instance
because there initially will be no back up injection from neighboring patterns
a 50-60% excess will be targetted. It is important to remember however that
these plans are only targets and if actual injectivity falls short changes
will have to be made, possibly including changing the injection pattern.

¢) Produced water will not be restricted to Lower Amaranth water, but will
include all water produced at Omega's Waskada battery.

d) No compatibility problems are anticipated between produced water and
the Swan River Formation water.Compatibility tests are currently being
done on Lower Amaranth and Swan River waters.

Recoverable Reserves.

a) The pore volume map included with our application was generated by
using logs calibrated by core amalysis .

b) At this time, no studies of core stratification have been undertaken.
This work alone with much more will be undertaken with the reservoir study
not yet undertaken.

c¢) Attached are supporting calculations used to determine the estimate
of waterflood ultimate recoverable reserves. It will be noted that this
estimate of reserves was obtained by applying a 25% recovery factor as a

3/



RL: Proposed Waskada Lower Amaranth Unit No. 1 CONT'D Page 3

percentage of original oil in place. D & S Petroleum Consultants have
used this experience based factor for calculating Omega reserves and
presently none better exists. While it is conceivable, if not likely,
that the recovery factor will be adjusted after more detailed studies
have been completed; it is not expected that the relationship of one
tract factor to another within the proposed unit will be more than
insigniﬁ@cantly changed.

d) Attached is a proposal from Core Laboratories for the special core
studies to be done on the proposed oil base core for the twin well in

Lsd. 3 Section 25-1-26 W4M. At this time, we anticipate fully implementing
these proposals.

c¢) The PVT analysis tests dome previously did not include a flash
1iberation. Major changes being made to the gathering system at Waskada
did not allow a reasonable fix on the appropriate conditions to do this
test.

4. Production of Mississippian MC - 3a Reservoir.

In regard to this matter, it is Omega's current belief that ultimate

recovery of this pool will not be effected by implementing 80 acre spacing
and certainly will not be effected by these changes pending a more thorough
examination of this situation. The obvious economic incentives of a
successful Lower Amaranth water flood should not be jeopardized by

spurious academic pursuits. Omega has no less a vested interest in obtaining
optimum production from the Mississippian Formation but this is clearly a
case of "first things first".

5. Proposed Unit Agreement.

a) The proposed unit agreement is, almost verbatim, identical to countless
other unit agreements currently in place throughout Western Canada.

b) Be advised that upon your suggestion Omega has revised its tract
Areas to one DSU or 40 acres.

I trust that the above adequately addresses your concerns and would
invite you to contact me by telephone (261-0743) if I can be of further
assistance. We are anxious to know of the status of this application and are
currently preparing a package to accompany the unit agreement for execution
by the Royalty Interest Owners.

Yours truly,

OMEGA HYDROCARBONS LTD.
W. E. Wyse

Petroleum Engineer

WEW/ms

cc: L. R. Dubreuil
Chief Petroleum Engineer

Petroleum Branch



EXAMPLE CALCULATION OF
WATER INJECTION DESIRED FOR
WASKADA 15-24-1-26 WIM

Define qg_M = Average water production rate for Waskada 9-24.
q12—24 = Average oll production rate for Waskada 14-24.
q1§_24 = Average water injection rate for Waskada 15-24.

8] W 3] W
a4y 5_ps = (1.5)1/4(1.17 qg_y,4ag_,,) + (1.5)1/2(2.17 a4y 0-24t 924
0 W (&} w
F(LS)L/G(L1T q) ] p+ay) pp) + (1.5)1/2(1.17 9y 0-24+94-24)

F(L5)1/4(1.17 q)_ystal ,e) + (1.5)1/2(1.17 0 _,stay_ys)

0
F(L.5)1/4(1.17 a]_,etay_og) + (1.5)1/2(1.17 q16_24+qlz_24)



CALCULATION OF TRACT PARTICIPATION
WASKADA LOWER AMARANTH UNIT #1

The calculation of tract participation has been done on the
basis of remaining recoverable oil reserves as defined by the following
formula:

U = «(RF % 10114 * A * h # g * (l—Sw)/Boi)

|
fol

where:

U = remaining recoverable oil reserves in m3; RF = recovery factor for
secondary recovery (assigned a 0.25 value by D & S Petroleum Consultants);

A = Area (16 ha per tract); h = pay thickness in metres; @ = rock porosity as
a decimal fraction; Sw = water saturation (0.40);

Boi = Reservoir oil volume factor (1.17 by PVT analysis) and
Q = cumulative production to February 28, 1982 in m3.
TRACT A*h U Tract Participation
(porosity-m) (m~) Tﬁj) (%)
1 1.07 - 22199 4.4445
2 1.02 —-— 21162 4.2368
3 1.21 - 25103 5.0259
4 1.70 - 35269 7.0612
5 1.64 - 34025 6.8122
6 1.01 51.2 20903 4.1850
7 0.98 1236.0 19096 3.8232
8 1.47 - 30498 6.1060
9 1.71 - 35477 7.1029
10 1.53 - 31742 6.3551
11 1.66 - 34439 6.8950
12 1.90 - 39419 7.8921
13 1.96 1084.1 39579 7.9241
14 1.61 7.6 33395 6.6860
15 1.78 - 36929 7.3936
16 1.94 8.5 40240 8.0564

——

TOTAL 24.19 2387.4 499475 100.0000



1982 05 26 S e

Omega Hydrocarbons Ltd.

630, 340 - Fifth Avenue S.W.
Calgary, Alberta

T2P OL4

Attention: Mr. John Henderson

Re: Waskada Spearfish Special Core Studies

As per our conversation of 1982 05 19, please find attached a Special
Core Analysis Project Proposal for the Waskada Spearfish formation.

" The analysis recommendations presented should provide the data base
for the water flood evaluation.

Minimum sample requirements for proper representation are suggested to
achieve the desired data base. Analytical procedures and the costs of
these services are itemized individually.

Actual sample selection can be made entirely from Omega Hydrocarbons
Waskada 6-26-1-26 W1M well, which is currently at Core Laboratories-
Canada, Ltd.

Additional petrographic work may also be beneficial to the water flood
evaluation. Analytical costs of these services are also included.

Your confirmation of the proposal will initiate laboratory work.

Should you have any questions or comments concerning this proposal,
please contact Nestor Cebuliak or myself. -

Yours truly,
CORE LA%QRAT RIES-CANADA, LTD. -

’

~patti Co quhoun

Sales Repygsentative

Enclosure
PC/tib




CDRE LATORATORIES - CANADA LTD

SPECIAL CORE ANALYSIS PROJECT PROPOSAL

FOR

OMEGA HYDROCARBONS LTD.

Analytical Recommendations

Minimum Number of Unit Total

1.

Porosity and permeability measured
at four simulated net overburden
pressures.

Liquid permeability as a function
of throughput (with reversal) room
temperature:

a) with simulated formation water.
b) with proposed injection fluid..

Capillary pressure

Porous place cell-air brine
six desaturation pressures,
240 kPa maximum.

Electrical Resistivity Measurements:

a) Formation resistivity factors
(at one overburden pressure).

b) Resistivity index (in conjunc-
tion with capillary pressures,
six liquid saturations per plug).

Relative Permeability Tests:

a) Water-qil relative permeability
{water saturation increasing).

b) Gas-o0il relative permeability
(gas saturation increasing)
(with initial water saturation)

Formation and Injection VWater

Analysis and Compatibility Check

(two - one litre samples of each water

are required):

a) Routine Water Analysis (includes
calcium, magnesium, chloride,
bicarbonate, sulphate, carbonate,
hydroxide, sodium, potassium,
presence or absence of iron and
barium, pH, resistivity and
refractive index).

Formation Water
Injection Water

b} Compatibility Check (reservoir
and injection waters). Measure-
ment of precipitates for various
dilution ratios.

r

$ 140.00 $ 560.00
360.00 720.00
236.00 472.00
338.00  1,690.00
326.00  1,630.00
252.00  1,260.00

1,280.00  6,400.00
1,280.00  2,560.00

98.00 98.00

98,00 98.00

44.00 44.00

TOTAL $15,532.00

Samples Required Price Price




CoOFl LaBDRATORIES - CANADA L0

PETROGRAPHIC SERVICES

1. Mineral Content by X-Ray Diffraction '

Total sample and clay analysis, less than

five micrometre particle size separated,

resulting fractions analyzed separately.

The samples are oriented, glycolated,

heat-treated, acidized when necessary,

and scanned at a slow rate. $315.00/sample

2. Thin Section

Thin section preparation and petrographic
description. . $130.00/sample

3. Scanning Electron Microscopy

One set of photographs including Energy
Dispersive X-Ray Analysis as required. $210.00/sample

NOTE: We recommend the above on at least the same samples as in 5a).



CORE -LABORATORIES-CANADA, LTD. A l f[‘"" ]
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Omega Hydrocarbons Ltd.

630, 340 - Fifth Avenue S.W.
Calgary, Alberta

T2P 0L4

Attention: Mr. John Henderson

Re: Waskada Spearfish Special Core Studies

As per our conversation of 1982 05 19, please find attached a Special
Core Analysis Project Proposal for the Waskada Spearfish formation.

The analysis recommendations presented should provide the data base
for the water flood evaluation.

Minimum sample requirements for proper representation are suggested to
achieve the desired data base. Analytical procedures and the costs of
these services are itemized individually.

Actual sample selection can be made entirely from Omega Hydrocarbons
Waskada 6-26-1-26 WIM well, which is currently at Core Laboratories-
Canada, Ltd.

Additional petrographic work may also be beneficial to the water flood
evaluation. Analytical costs of these services are also included.

Your confirmation of the proposal will initiate laboratory work.

Should you have any questions or comments concerning this proposal,
please contact Nestor Cebuliak or myself.

Yours truly,

CORE LABORATORIES-CANADA, LTD. -

atti Colquhoun

Sales Representative

Enclosure
PC/tib



COFiE LABORATORIES - CANADA LTD.

SPECIAL CORE ANALYSIS PROJECT PROPOSAL

FOR

OMEGA HYDROCARBONS LTD.

Analytical Recommendations

1.

Porosity and permeability measured
at four simulated net overburden
pressures.

Liquid permeability as a function

of throughput (with reversal) room
temperature: .
a) with simulated formation water.
b} with proposed injection fluid..

Capiliary pressure

Porous place cell-air brine
six desaturation pressures,
240 kPa maximum.

Electrical Resistivity Measurements:

a) Formation resistivity factors
(at one overburden pressure).

b) Resistivity index {in conjunc-
tion with capillary pressures,
six liquid saturations per plug

Retative Permeability Tests:

a) Water-qil relative permeability
(water saturation increasing).

b) Gas-0il relative permeability
(gas saturation increasing)
(with initial water saturation)

Formation and Injection Water
Analysis and Compatibility Check

Minimum Number of Unit Total
Samples Required Price Price

4 $ 140.00 $ 560.00

4 360.00 720.00
2 236.00 472.00

5 338.00 1,690.00

5 - 326.00 1,630.00

). 5 252.00 1,260.00

5 1,280.00 6,400.00

2 1,280.00 2,560.00

(two - one litre samples of each water

are required):

a) Routine Water Analysis (includes
calcium, magnesium, chloride,
bicarbonate, sulphate, carbonate
hydroxide, sodium, potassium,
presence or absence of iron and
barium, pH, resistivity and
refractive index).

Formation Water
Injection Water

b} Compatibility Check (reservoir
and injection waters). Measure-
ment of precipitates for various
dilution ratios.

]

1 98.00 98.00
1 98.00 88.00
1 44,00 44.00

TOTAL $15,532.00




CO3L

LABORATORIES - caNaDA LTD.

PETROGRAPHIC SERVICES

Mineral Content by X-Ray Diffraction

Total sample and clay analysis, less than
five micrometre particle size separated,
resulting fractions analyzed separately.
The samples are oriented, glycolated,
heat-treated, acidized when necessary,
and scanned at a slow rate.

Thin Section

Thin section preparation and petrographic
description. .

Scanning Electron Microscopy

One set of photographs including Energy
Dispersive X-Ray Analysis as required.

$315.00/sample

$130.00/sample

$210.00/sample

NOTE: We recommend the above on at least the same samples as in 5a).



EXHIBIT "B"

Attahced to and made part of an Agreement entitled
"Unit Agreement - Waskada Lower Amaranth Unit No. 1"

Rge 26 WPM Rge 25 WPM

3% - 3 B
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23

b Y| : 6

Twp 1
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June 7, 1982

Omegs Rydrocarbens Ltd.
630, 330 ~ Sth Awva, 8.W.

Calgary, Albarta,
T2r 0LA
Atteation: Mr, Rd Wyse, Petroleunm Engineer

Dear Sir:
Re: mmmwmmmmmrm. 1

This will acknowledge receipt of your letter of May 19, 1982 in whicgh
you applied for appreval of a pilst waterflood schame for the Lower
Amaranth Formation in the Waskada area.

Your application and attached proposad unttl.ut!.on'unmt have beean
reviewed and a number eof points have arisen to which the Board raguasts
you give further consideration. Thase pointe are listed below.

1. Per Memitor of Piiet Ylood

program. Such a pregram esn be suffieiently flaxible to resst to fleod
sxperiance but should fnclude:

a) Doumﬁtin of reservoir pressure prior te initiating
injection and at periedic intervals during the life of
the pilot flood,

®) Detarmination of producing gas-oil ratios before aud
during the pilet floed.

c) Prier to water breakthrough in the produciag wells,
datermination of the severity of reserveir stratification
and potential by-pass of ofl (e.3. flew profils or squivaleat
surveys ia fractured and wnfractured injectors may o wee-
ful).



d Proposed method g 5tratiflcation if
it serious y hi sance (2.8 elective
recompletlon of

a) our application jnjection pressure will be
neasured at the satell . HoweVveT as the injectors are
1ocated at warying dis t atelliteé, this prassure

mnasurenont will not reflect the actusl wellhead pressuré 4o either
sbsolute or relative terms. Yout comsents in this regard are requcated.

) Your application indicate? that injection volumes will be
controlled by chokes jocated at the well gatellites: What pasis (e-8°
pore volume, area, etc.) will be used foT determining the water aistrib-

¢) will produced water be entirely Lower Amaranth OF will there
ba aome Milaisslppian water 88 welll

d) Do you anticipate any ?roblema of comparabllity petween the
producad water and the gwan River Formation water?

3. Racovarable Leaerves

a) What is the pasis of the pore yolume WaP included in your
applicntlon (a.8 1ogs aloné joge €& jprated by core analysis, etc)?

p) Have any grudies of core analysis data beed undertaken to
estimate the degree of reservoir stratiiication?

¢) You are requeated to provlde supporting calculations used tO
determine the astimate of watarflood gltimate recoverable raserves whioh
were used tO deternine proponcd tract factors.

4) With regard t° the oil pased core which is programmcd for the
propoacd twin well in Lsd. 3 gection 25-1-26, what jaboratory deternin™
gtions are plnnned (e.g- connate waterl, relative permeability ete.)?

4 production of Ml--isslggian MC-3a Reservoir
proposed convarsion of four current Missipplen producers to Lower Amaranth

completlons in affect results yn B8O acre gpacing for the MC-3a pool. 1t

is requcsted therefore that you provide a review of the effects that this
would have on yltimate reco ey and producibility of the MC-3a zone.

This reviev sghould also discuss posaibla guture options, includlng addition

sl drilling, which might be considerad for maximizing recovery grom this
zone.



5. Proposed Unit Agreemant

8) The Board would be interested in learning the origin of the
format for the proposed unit agreement. TFor example, is the proposed
Agredment patterned after unit Agreements in effect elsewhere or was it
specifically designed for this situation?

b) With respect to determination of tract factors on a quarter
section basis, you will be sware that 1t is the normal practice in other
Units i{n Manitoba to establish tracts on the basis of drilling spacing
units (i.e. one legal subdivision). This approach facilitates caleulation
of Provineial Crown Royalties and oil taxes, and would avoid future
complications which could arise if a quarter sectionm having non-unifora
sineral ownership were to bs included in the Unit.

Youras sincerely,

ORIG'NAL SIGNED BY
AN HAUGH

lan iiaugh
Deputy Chairman

The 011 & Natural Gas
Conservation Beard

LH/eb

cc: Patrolaus Branch



Comments On Proposed Unit Agreement

1. Substantially different from "Virden Unit agreements" partially because
many provisions pertaining to working interest owners have been omitted.

2. TFormat is very similar to a typical Alberta Unit. Terms for enlargement
are again solely on the determination of the working interest owners.
Similar in format to Waskada Unit No. 1 except that in Waskada Unit No. 1,
an interim tract participation based on production over last 12 months was
included. Final participation was based on remaining recoverable reserves.

On enlargement participation was as determined by the working interest owners.

3, Tract participation is based on ultimate reserves less cumilative
production as of March 1, 1982, Ultimate reserves determinations are not
spelled out in unit agreement. I agree on the basis of tract participation,
and having regard for the lack of production data, any "productivity" factor

would be impossible to incorporate at this time.

L. Tract participation on an enlargement is determined by "the Working
Interest Owners™. This could lead to a situation whereby an adjacent
operator may be ;:gééﬁéd by the Board for conservation purposes to enter the
unit and have tract participation dictated to by the sole Working Interest
owner {Omega). I would suggest that it be set up to specify that tract
participation be determined on the basis of remaining recoverable reserves
as determined by:

a) either a specific formula/inclusion of pore volume, productivity

etc.) or

b) a specific determination by a designated entity (perhaps the Board)

Option (b) has the advantage of flexibility. However, if the Board makes the
determination, the possible future inclusion of Crown tracts would pose a

conflict situation.

Perhaps the best would be to say tract participation to be determined on the
basis of remaining reserves as agreed upon by the Working Interest owners and
the Petroleum Branch staff with recourse to the Board if no agreement can be

reached.



5. If fuature inclusion of tracts in the Unit results in more than one
working interest owner, there will have to be either a major revision of this
agreement or a parallel agreement made. The current agreement involves a
number of clauses that would be included in such an agreement. I would
suggest that all clauses implying plurality of working interest owners be
eliminated and a clause added in the section on enlargement spelling out

the steps that would be taken if a second working interest owner is involved.

t. No provision, similar to those in the "Virden Units" for rehearing or
reconsideration by the Board is included. If the Board is to be involved
in determining the basis for enlargements, then a clause providing for that

involvement should be included.



Technicial Aspects of Pilot Waterflood Application

1. Although I have some questions with respect to the technicial aspects
of the water flood proposal, none of these are of a nature that would

guestion the benefits of the proposal.

My main concern centers around the monitoring program. Omega has
given a general indication of the types of things that will be done (e.g.
well tests, injection rules and pressure pumping and static fluid levels, etc.)

but have given very few specifics.

While I concede that a certain amount of flexibility must be incorperated,
I also think an initial program should be set up. This should include as
a minimums
1) 0il, Gas and Water rates of all wells) .
prior to
2) Static pressure of all wells ) starting flood
3) Monthly oil, gas, water determinations on all wells

L) Static pressure on all wells say within the first year of operation.

Also, T would reiterate that a couple of flow profiles should be
considered if for no other reason than calibrating reservoir simulation

studies so that the effects of stratification are more accurately predicated.

2. The proposed measurement of injection pressures at the satelllte plants,

at varying distances from the injection wells is still of concern to me.

Granted, the wellhead is still 3,000 feet away from the actual injecting
pressure. But it is so for all wells, whereas the length of flowline differs

for each well.

Omega states convenience as a reason for location of the guages at the
satellites, but it should be considered that there may be benefits in

requiring operators to visit wells on a daily basis.

I would suggest guages at both locations with the W.H. guage being the

one used for injecting wellhead pressure.

3, Production of MC3a reservoir.

Our question in this regard was not suggesting delay of the Lower
Amaranth waterflood to allow concurrent production on a 40 acre basis in the
MC3a. Our intent was to point out that a change in the method of producing

this reservoir would occur and that consideration should be given as to how



recovery from the zone could be maximized. Stated another way, are there
things that should be done now to ensure that conversion of a number of MC3a
wells to the Lower Amaranth will not adversly affect recovery (e.g. plan for

production monitoring cf MC3a producers.



TELEPHONE: (403) 261-0743

The Chairman

The 0Oil and Natural Gas Conservation Board

Winnipes, Manitobs RECEIVED

Dear Sir:

May 26/82 - Dr. Haugh's Office
Xx.¢c. = H. Clare Moster
(w/original attachments)

Y DROCHRBON

630-330 FIFTH AVENUE S.W., CALGARY, ALBERTA T2P 0L4

THE OIL AND NATURAL GAS
May 19, 1982 CONSERVATION BOARD
WINNIPEG, MANITOBA

MAY 25 1982

Re: Proposed Waskada Lower Amaranth Unit No. 1

Omega Hydrocarbons, by this letter, wishes to apply for approval
for a pilot waterflood scheme for the Lower Amaranth formation in the Waskada
area. In support of this application we offer the following attachments and

appendices:
1)

2)
3)
4)
5)

6)
7)

8)
9)

Description of the proposed waterflood plan and development
strategy.

Map of the area showing the lessors.

Map of the area showing thc lLessees. .

Map of the area showing the status of each well.

Map of the area showing the pore volume distribution of the
unit area (porosity-meters) and the proposed injection

pattern.
A copy of the reservoir fluid study as sampled at Waskada
8-26-1-26 WIM. .

A schematic plan of the proposed water distribution system.
A plot plan of the proposed water distribution system, and
A draft of the proposed Unit Agreement.

The proposed Lower Amaranth inverted nine-spot waterflood pilot is
expected to add valuable insight and data in the following areas:

1)

3)

The injectivity of both fracced and unfracced wells. Is injecting
into unfracced lLower Amaranth wells a viable alternative in

order to minimize by-pass of floodable 0il? Will a nine-spot
pattern supply enough injectivity ox will a higher injector to
producer ratio be required?

What is the sustained productivity of the Blairmore source well
at 11-29-1-26 WIM? Its productivity has not yet been taxed.

There is speculation that water break through could be very

early through high permeability streaks and further that extended
fractures could have a distinct directional feature. A pilot would
not only aid in developing commercial scale econoric analysis, it
would also determine the degree of directional permeability and
its repeatability. Both cf these items will be vital in

2/caee



:_Proposed Waskada Lower Amaranth Unit No. 1 CONT'D Page 2

assessing a camercial flood.

4)  Hopefully the pilot waterflood will help to assess the full,
unrestricted production potential of the Lower Amaranth
formation as well as help to determine if, under waterflood,
unrestricted flow is detrimental to recovery.

Further to point (4) and in addition to our application to initiate
a pilot waterflood, Qumega would also like to formally apply for a suspension of
the Maximum Permissible Rates (MPR's) for the proposed Unit area for the life of
this pilot study. We feel that producing the Unit unconstrained by allowable
may be necessary to fully assess the merits of water flooding and also would
supply some more incentive for Omega to risk conversion of four producing wells
to injection. The proposed pilot waterflood will be operated simultaneously as
Omega's consulting engineering company studies the expansion to commercial water
flood.

At this time Qmega is also soliciting the signatures of the Royalty
Interest owners to the Unit Agreement of the Waskada Lower Amaranth Unit No. 1.
As a Unit Operating Agreement appears to be largely redundant, with only one
working interest owner, none will be drafted. We respectfully invite your
comrents regarding the format of the draft Agreement and will be more formally
applying for recognition of the Unit when the documents have been signed.

We concede that this application is very general in nature and does.
not have included the detail that would normally accompany an application for a
commercial waterflood project. Please identify any deficiencies in this
application as soon as possible in order that we can eliminate them. It is our
hope that a working pilot can be in place and operating by the end of 1982.
Please direct any caments or questions to the undersigned.

Yours truly,
OMEGA HYDROCARBONS LTD.

E. Wyse

Petroleum Engineer

cc: L.B. Dubreiul
Chief Petroleum Engineer
Department of Energy and Mines
Petroleum Branch
989 Century Street
Winnipeg, Manitoba
R3H 0w4



APPERDIX 1
DESCRIPTICN QF THE PROPOSED WATERFLOOD PLAN
AND DEVELOIMENT STRATEGY |

A. _ CENERAL

Omega anticipates that the pilot warerficod of the Lower Amaranth formationm
wouid be carried out simultanecusly with furtrher testing and computer simulation
trat will determine the ultimate configuration and viability of commercial water-
flood develdpment. As development drilling mav be ongoing for one to three years
in the area and because a commercial waterflood scheme may be difficult to imple-
nent while the areal extent of the pool is continually being expanded it would
secm prudent to utilize this development pericd to assess the potential of
waterflood.

B. _ WELL STATUS

In order to implement the proposed inverted nine-spot 40 acre spacing
waterflood it will ultimately be necessarv to have 16 Lower Amaranth wells in the
Unit. The following program will achieve this geal while allowing depletion of
the Lower Alida formation:

1) Wells 10-24, 11-24, 14-24, 15-24, 16-24, 5-25, 6-25, 7-25 and 8-25
will remzin as Lower Amaranth completions.

2) Twin wells will be drilled at 12-24, 1-25 and 3-25. Well 3-25 has
been picked for an oil-based lower Amaranth core. Because the Lower
Alida formation is much steeper dipping and hence more sensitive as
to location, the best Lower Alida well between the original well and the
redrnill will be completed as a Lower Alida well, 1Its complement will]
be completed as a Lower Amaranth well.

3) Lower Alida wells at 9-24, 13-24, 2-25 and 4-25 will be recompleted as
Lower Amaranth wells.

4) Lower Amaranth wells 13-24, 15-24, 5-25 and 7-25 will become water
injection wells. The 15-24 and 5-25 wells have already been fracced,
however the fraces for 13-24 and 7-25 will be deferred until sometime
after being placed cn injection.

C..  WATER SOURCE

The injection water for the waterflood will be a mix of produced water from
the area combined with Blairmore water from the socurce well at 11-29-1-25 WIM,
Indications are that there is ample productivity from the 11~29 well and a down
hole pump will be installed only as required. The Blairmore source water will
flow through the existing 3 inch 100 psi working pressure steel line to the 11-3¢C
battery and a 500 barrel fibre glass tank. Produced water from the treater at
the battery will also flow to the same tank and be mixed there.

D. _ WATER DISTRIBUTION SYSTEM

The water from the tank at the 1]1-30 battery will be pumped with z small
charge pump to the high pressure pump after being filtered and inhibitted. The
svstem downstream of the high pressure pump will be rated for 1200 psig working

2/.



"FPENDLIX 1
SCRIPTION OF THE PROPUSED WATERFLOQD PLAN AND

DEVELOPMENT STRATEGY  CONT'D Page 2

pressure with ANSI 600 flanges and fittings and 3 inch 0.D., 0.188 inch wall
thickness Grade B Steel pipe. The water will be delivered in main lateral limes
te the satellites where it will be split through a header and each well's rate
will be metered, pressure gauged and controlled with a choke. The proposed
distribution system appears somewhat cumberscme for the proposed pilot, however,
its design has been picked to complement the speedv and cost efficient future
cenversion of wells to Injection as the water flood grows. The satellite

system will 'be completely compatible with the ©il gathering svstem and therefore
be mest Flexible if the injection is ever revised from that chosen for the pilot.

F. _ NATER [NJECTION WELLS
The water injection wells will be installed with internally coated tubing

and packer. The tubing/casing annulus will be filled with corrosion inhibitted water

and will be monitored regularly to insure packer segregation, Because the choke,

meter and pressure gauge for the injection wells will be located within the

satellitre buildings which will be visited regularly by our operators, it is

anticipated that operational problems will be minimized.

F. _OIL GATHERING SYSTEM

01l preduction will be gathered through separate well flewlines to the
satellites where all testing will be done. One well at a time will be tested
through a test separator and the production recombined with the group production
and sent in one flowline to the main battery at 11-30. This svstem will allow at
least 2 tests per month for each preducing well and be fully compatible with the
water system.



RCPCSED WASKADA LOWER

AMARANTH  UNIT

No. |

MAP SHOWING LESSORS

Qg.; 25 WPH

Rao. 26 weM
R.C. Rowe 100% M.G. Pounder 1007 H.F. Trewin 100% Canada Trust 1004
]
2.‘: ————— - 25 30
Dept. of
M.E. Hainsworth 10&. M.G. Pounder H.F. Trewin 100% Energy, anes &
o Res. 100%
100%
N.A. Rovalties | G.F. McArthur R.D. Jack 16 2/3%
M.K. Hainsworth 25% 50%
.S, 1/3%
100% . G.F. McArthur D.E. McGregor J.$. Redden 33 1/3
. 50% 25% Can. Perm. Trust
D.E. McGregor Migsilinda 50%
25% 25%
23 .W24’ 19
G.F. McArthur
% . of R.D. Jack 16 2/3%
E.M. Hainsworth D.E iiéregor EESE DMines & B /
¥ SR TS e J.5. Redden 33 1/3%
1007 25% Res. 100% /
Can. Perm, Trust

50%

Twp

MAY 12 S BZ
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Shell 100% Omeps 1007

Cmega 100%

Omega 100%

Omega 100% Omega 100%

Omega 100%

Omega 100%
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tmega 1007+ Omega 100%

Omega 50%

Omega 1007 Shell 50%

Omega 100%

24

Omega 100%

Brosco Fund 37.5%

Westmead 37.5%
Corvair 25%
\9
Brosco Fund 37.5%
Westmead 37.5%
Corvair 25%
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1982-04-189

Owege hydrocarbons Ltd. -
530, 330 - 5th Aye. S.i. APPENDIWY b

Caigary, Alberta
2P 0LS

Attention: Mr. Ed Wyse

Reservoir Fluid Study

Omega Waskada 8-26-1-26 (WIM)
Waskada Field, Manitoba, Canada
Cur File Number: 7013-82-20

[ep]

entiemen:

Subsurface samples of reserveir o0il were taken from the above subject well
oy & representative of Core Laboratories-Canada Ltd. on 1982-02-02. The sampies were
then submitted to our laboratory for a complete reservoir fluid study.

A portion of the reservoir fluid was transferred at high pressure o a high
pressure-windowed cell and then heated at constant pressure to the renorted reservoir
wemperature of 45.0°C. The pressure-volume relations of the fluid were measured
during a constant expansion down to 1 586 kPa (gauge). The saturation pressure was
determined tc be 4 220 kPa (gauge) at 45.0°C. The results of this test are Shown
on pages 1 and 2 of this report.

During differential pressure depleticn at 45.0°C, the fluid evolved a total
of 51.0% 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 1.170 units of saturated
“luid at 4 220 kPa {gauge) and 45.0°C per unit of residual oil. The density of the
+7quid ohase and the properties of the evolved gases were determined at severa)
pressurz Jevels below the saturation pressure during this depletion. The data ob-
tzined from these tests are summarized on page 3. The viscosity of the fluid was
reasured under similar depletion conditions at 45.0°C, from pressures exceeding the
saluration pressure down to ztmospheric pressure. The viscosity of the liquid phase

veries from a minimum of 1.28% mPaes at the saturation pressure to a meximum of



Umega =ycrocarbons Ltd. Cmega Waskada 8-26-1-26 (WIM)

¢.90< mPa*s at atmospheric pressure. The viscosity data is summarized on page 4.

Tre composition of the reservoir fluid was determined by low temperature,

Tractisnal distijlation and is shown on pages 5 and 6.
Thank you for the opportunity to perform this study for you.
have any gquestions concerning the data, please contact us.

Yours truly,
CORE LABCRATORIES-CANADA LTD.

,;TMA ,Cf/ //;/‘/d,/x"\,/\k ;;Q\’

i
Dwayne E. Rasmussen

TG:cd

Shouid you



Fage ' . of _1':
File  /013-82-20
welt _Omega Waskada
8-26-1-26 [(WIM)
VOLUMETRIC DATAOF ___ RESERVOIR FLUID SAMPLE
!
Saturation pressure (bubbie point pressure) _ 4 220 kPa (gauge) @ 45.0 . C
Thermal expansion of saturated oil @ _35_‘%_& kPa({gauge) = v@ 45.0 ‘C = 1.01830 o
ve 22.8 °C
Density at saturation pressure: _ 7,_,77-4 . __kgim® @ 45.0 'C
Compressibility of saturated oil @ reservoir temperature:  Vol/ Vol/MPa:
From 4 220 KPato 6895 o . 12.38 x 107%
Fom _ 685  wpato _ 13790 pa - 11.74 %1077
fom 13 790 \Pa to 20 684 wa = 1019 x 107%
from 20 684 «Pato 27 579 s~ 9.21 X 107%
From . 27 579 Pato 34476 ypy _ 8,97 x 107




PRESSURE-VOLUME RELATIONS AT 45.0

Gauge
Pressure, Relative Volume,
.. kPa _ ViVsat (1)

34 474 0.8700
27 57é 0.9760
20 684 0.9822
13 790 0.5891
6 895 0.9967
6 205 0.9975
5 516 {.9984
4 8576 0.9997
4 220 1.0000
3 875 1.0307
3 503 1.0742
3116 1.1374
2 744 1.2234
2 39¢ 1.3385
2 082 1.4886
1 779 1.6994
1 586 1.8875

(17 Cubic metres atindicated pressure and temperature per cubic metre of saturated oil.

21 Y = __{Psat-P)

(P -~ 101.325)(Reiative Volume-1)

Ly oz

'C

~7015-32-20

of

Omega Waskada

8-26-1-26 (WM

Y

et A % B 0 T o B A R AN B N ]

.826
681
.497
.322
.166
.004
.856
.759
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VISCOSITY AT 45,0 °C

Gauge
Pressure Cit Viscosity, Gas Viscosity,
LLC _fPas T mPars

34474 . 1.6813

31 026 1.843

27 579 1.772

24 132 1.699

20 684 1.626

17 237 1.554

13 790 1.481

10 342 1.470

6 295 1.338

4 220 1.285

3 482 1.319 0.0115

2 813 1.367 0.0113

2 082 1.432 0.0110

1 413 1.548 0.0108

0 2.904 0.0102

Catculsted from the correlation by Lee, Eakin and Gonzalez:

“The V'scosity of Natural Gases”. August 1966 -— Journal of Petroleum Technology.

W

Fage _ﬂm“_ of Wjﬁ -
Fie  70i3-82-20
well Omeca Waskada

8-26-1-26 [WIM)

OiliGas
Viscosity
. Ratio

114.70
120.97
130.18
143.33
284.71
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Omega Hydrocarbons Lid.

OUHID ANALYSIS

1-26 WM

ICATION

OFERATOR

Omega Waskada 8-26-1-26

_‘."“.‘_\ e
'I\JIJ_ i

Spearfish

WELL OR SAMPLE LOCATION MAME

wEELEY

_Core laborateries

FOCL OR 2ONE

POINT OF SAMRLE

ELFAHATCOR

1 500

FLIEAFING

WATER

ELOW NG

TEST WECOALERY

AnmT I TYFPE

GAS LIFT

U HIDA

SAMELL R

Swag

mjzu

GAS

m3g

@ oc

AESERVOIR

PRESSURES, kPs {gauge)

CONTAINER
WHEN SAMPLED

1982-03-1%

@ °c

45

@

.0

DA

COMTAINER
WHEN RECEIVED

|
i
_ 11

SEFARATOR

_TEMPERATURES “C _

s

MUD RE RISTIWITY

-

CATE meceiven [vimiD] DATE ANALYSED (v:im/D)

ALY ST

¥jz;::; | .0138 | .0629 | .0028
o o003 | oool -0001 |
jfi__m_ar .0000 L0000 - 0000 |
< _; .0964 | 0116 L0299
- f . 0874 | .0198 .0428
< .1053 L0350 .0531
;aAﬁi i .0192 .0084 L0115
< L0605 .0265 .0349
Cs L0279 | .0152 . 0187
‘. L0208 | Lo1s0 | L0195 |
Ce- 4? .5598} L8645 7867
R S j
|
el 1.0000 | 1.pc00 | 1.0000

OBSERVED PROPERTIES OF Cg~ RESIDUE (15/15° C)

848.2

kg

DENSITY

-8490

RELATIVE DENSITY

205

RELATIVE MOLECULAR MASS

35.2

API®15.5r L

CALCULATED PROPERTIES OF TOTAL SAMPLE {15/15° C}

771.7

REMARKS

L7723

RELATIVE RENSITY

132.75

HELATIVE MOLECULAFR smasy

51.8

AP B350



~nalysis of C6+ Fraction to C. .+

T30
Bailing Foint Mole Macc
lanae (°C) Component Carbon Number Fraction Fraction
3.1- 68.9 Fexanes Ce L0445 0311
6.9~ 9£.3 Heptanes C7 F0652 0308
9. 3-128.6 Octanes o L0470 G435
2E.8-750.6 Nonanes CQ .373 0388
TRCLE-1T77.8 Decenes r1n . 2379 04357
G R e I lindecenes £ L0242 L0433
195, 1-2455.0 Todecanes 012 L0279 .0386
J15.0-238.0 Tridecares C13 0252 L0377
U35.0-257.2 Tetradecanes C1g L0211 L0339
CRZLP-0T7C0.6 Pentadecanes Cis .188 L0325
L70.6-087.8 Hexadecanes C1p -0169 -0310
C87.8-302.8 Heptadecanes €17 .01lde .0285
C02.8-217.2 Octadecanes C1g .0126 L0260
17.2-23C.0 Nonadecanes C19 L0107 L0233
L30,0-744 .4 Eicosanes Cop L0099 .0228
L3 4.FRT 7 Heneicosanes C21 LC082 L0187
57 E2=FRE L4 Socosanes Cop 0076 L0180
B E-ZBCL0 Tricosanes £23 .C070 L0185
S80.0-291.7 Tetracosanes Con .0062 L0171
291.1-401.7 rentacosanes Cosg .0055 .0158
-31,7-872.2 Hexacosanes C76 .0051 .0151
L12.2-822.2 Heptacesanes Cp7 .0044 .0137
(72,2-4821.7 Octacosanes Crg L0040 .0128
£31.7-447.1 Nonacosanes Cog . 0035 .0115
243,71 Plus Triacontanes Plus C30+ .0315 L1538
AROMATICS
82.0 Berizene CeHg -0017 L0011
110.6 Toluene C7Hg -0089 -0066
736.1-138.,9 Ethylbenzene, p + m-Xylene CaHTp -0093 -0080
144.4 0-Xylene CeH1g -0047 -0040
158,09 1,2,4 Trimethylbenzene CgH1» -0052 -0050
NAPHTHENES
68.9 Cyclopentane CsHp .0003 -0o002
72.2 Methyicyclopentane CeH1o -0140 .0095
81.1 Cyclohexane CeHi2 gijg ggig
0L ;ﬂg;czif?cyc]ohexane C7H14 "£Egg "954%
Mole Fraction of C7+ 4850
Mass Fraction of Cy+ 8128
Calculated Relative Molecular Mass of C7+ 223,
Calculated Relative Density of Cy+ - 8602
Calculated Density of Cy+ (kg/m®) g5¢.¢
ine ebove beiling point ranges refer to the normal paraffin hydrocarbon boiling in that ra: ue.
(trer rodrocarbons faromatics, olefins, naphthenes and branched hydrocarbons) may heve kic-or
or wcwgr cerbon numbers, tut are grouped and reported according to their boiling point.
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EXHIBL1T "a"

Attached to and made part of an aprecment entitloed

"Unit Apreement - Waskada

Lowntr Amaranth Unit Ne. "

mhor - Land Description Royalty Interests. _ Working Interests ) Lo articipation (%)
Owner Tract Share (%) Swner  Tract m:nMMimﬁy
_ NW I Sec 24-1-26 N.ALR. 20 Omega 100
WI'M MeArthor 50
Melbirepgor 25
7z NE b See 24-1-26 MeArthur 50 Omisvgra 100 i85.610
MeGrepor 25
Missilinda 25
3 SE L Sec 25-1-26 Trowin |0 Omea LO0 28,908
WM
g SWoL Sec 25-1-260 Pounder f00 Omepa 100 29,397
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HYDROCARBONS LTD.

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

TELEPHONE (403) 261-0743

August 5, 1988

The Qi1 and Natural Gas
Conservation Board

555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

Attention: Mr. Charles S. Kang
Chairman

Dear Sir:

RE: Waskada Section 11-2-26 WPM Pilot
Board Order No. PMA3

The purpose of this letter is to notify The 0il and Natural Gas
Conservation Board that Omega Hydrocarbons Ltd. terminated water injection
into the subject pilot area on June 30, 1988, Based on the total lack of
waterflood response during an injection period in excess of three(3) years, an
extension is not being requested of PM Order No. 43, Attachment 1 contains a
graph of the historical production data for the pilot area.

Any questions related to this letter should be directed to Mr. Richard
Brekke at (403) 261-0743 in our Calgary office.

Yours truly,

OMEGA HYDROCARBONS LTD.

Bl

. A. formack
Manager, Production Operations

GAC/1b

¢.c.: B. Dubreuil - Manitoba Petroleum Branch
Waskada Section 11 Approval File
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. 19£6
Manitoba bressors B
Mo g Fneme
03298
fhe Oil and Natural Gas Rcom 309
Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C 0v8

(204} 945-3130

Omega Hydrocarbons Ltd.
112 - 4th Ave. S5.W.
Calgary, Alberta

TZP 0OH3

Attention: Mr. G. E. Patey,
Vice President, Production

PDear Sirs:

Re: Waterflood Pilot ~ Section 11-2-26 (WPM}
Board Order No. PM 43

Your letter of June 16, 1986 requesting an extension of waterflood
approval for the subject pilot scheme is acknowledged.

Pursuant to Pressure Maintenance Rule No. 9(2) of Board Order
dNo. PM 43, the Board hereby approves an extension of the subject pilot
waterflood project until July 1, 1988. All other provisions of the subject
Board Order remain unchanged.

Yours sincerely,

ORIGINAL SIGRTD BY
CHARLES S. KANG

Charles S. Kang
Chairman

LRD/1k

b.c. Wm. McDonald
B. Ball
Petroleum Branch
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HYDROCARBONS LTD

1300 SUN LIFE PLAZATI
12 - 4th AVENUE S5.W.
CALGARY, ALBERTA. CANADA T2P OH3

"ELEPHONE (403) 2610743

June 16, 1986

The 0il and Natural Gas
Conservation Board

555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

Attention: Mr. Charles 3. Kang
Chairman

Dear Sir:

Re: Waskada Section 11i-2-26 WPM Pilot
Board Order No. PM 43

The purpose of this letter is to apply for approval to continue pressure
maintenance operations within the Waskada Section 11-2-26 WPM Pilot area.
Pursuant to Section 9, Subsection (2) of the Pressure Maintenance Rules contained
in PM Order No. 43, Omega Hydrocarbons Ltd. requests permission to extend the
term of the Order by approximately two (2} years.

An evaluation of the performance to date for the Pilot area has been submitted
under seperate cover, in a report titled, "Waskada Lower Amaranth Pressure
Maintenance Progress Report No. 3". Based on this report it is the company's
opinion that by extending the termination date for the Pilot project to
December 31, 1987, sufficient time will elapse to allow a better assessment of
the potential in this portion of the reservoir. Any questions related to the
submission should be directed to Mr. Richard Brekke at (403) 261-0743 in our
Calgary Office.

We apologize for the delay in making this submission and hope that it does
not effect your internal processing procedures.

Yours truly,

OMEGA HYDROCARBONS LTD.

G. E. Patez

Vice President, Production

cc: B. Dubreuil — Manitoba Petroleum Branch
Waskada Section 11 Approval File



. November 21, 1984

Omega Hydrocarbons Ltd.
1300. 112 - ‘th m ’.u.
Calgary, Alberta

T2r 0H)

A‘mtio“ . G. E. r.t"
Vice President, Production

Dear $ir:

Re: Waskada Lower Amaranth A Pool
Board Order No. PM 43

Inelosed herewith is a cepy of Board Order No. PM 43
ssthoriging pilot pressure maintamsnce operations in s portiom
of tha subject pool located in Sectiom 11-2-26 (). Your
attention is specifically directed to subelause 4(1) which
outlines pre~injection pressure survey requirements.

The Board notes that ss royalty and working intersst
ownership is cemmon within the project arsa, waitisation will
a0t be BDACASNATY.

This will also acknowledgs with thanks receipt of your
letters of October 23, 1984 and November 7, 1984 in vhich you
provided sdditional information as requasted by the Board.

Yours sincersly

THE OIL AND FATURAL GAS
COMSERVATION DOAKD

ORIGINAL SIGNED gy

IAN HAUGH
 1an Raugh

Deputy Chairmen "~ '

Enclosurs Y 1
cc: Mare Elissen !-._ NOY 22 K4 ;’}
Je Ve ‘“ml]- - # ;i

R e ﬂ‘ﬁf}\f}
be: Patrolevm Branch n T

LRD/IH/bb




Manitoba Regulation 947/84
Being
THE OIL AND NATURAL GAS CONSERVATION BOARD

ORDER NO. PM 43

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: 09 November 84)

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:

"$2(9) Without restricting the generality of subsection (8) the
board, with 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 September 12, 1984
from Omega Hydrocarbons Ltd. for approval of a pilot project to inject
water into a portion of the Waskada Lower Amaranth A Pool ("the Pool”) in
Maniktoba;

AND WHEREAS, the Board has received no objections to the applicaticn by
Omega Hydrocarbons Ltd. ("the Operaktor") .

NOW THEREFORE, the Board orders that:

1. The Operator shall conduct pressure maintenance operations by
the injection of water into the portion of the Pocl which
underlies Legal Subdivisions 2, 6, 7, 8 and 10 of Section
11-2-26 (WPM) ("the project area”}.

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




(2)

(3

4.(1)

(2)

(3

(4)

water shall be injected into the Pool through the well:
OMEGA WASKADA PRGV. WIW 7-11-2-26 (WEM)

and such other wells in the project area as the Beoard 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, or on its own mokion, approve
or require suspension of water injection into any well or wells
provided that the Board is satisfied that pressure maintenance
operations in the project area will not be adversely affected.

The completion of the well 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 thé
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 one well in the
project area.

The Operator_shall. not less than six months nor more than 12
months after the commencement of injection, conduct a survey to

determine the static regservoir pressure 1n a minimum of one well
in the project 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 1ist of the yells to be surveyed, the
measurement rechnique 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. Withia 30 days of the completion date of the surveys, a
repoct shall be submitted to the Petroleum Branch including:

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

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

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

2~



7.41)

(2}

9.(1)

{2)

The QOperaktor 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 well 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 project area.

The 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
the well referred to in clause 1 hereof.

The 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: B

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

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

{c) the results of at least one twenty-four hour production
test on each producing well in the project area including
volumes of o0il, gas and water produced during the test;

(dy a summaby of any remedial operations carried out on any
well in the project area.

Unless otherwise authorized in writing by the Board, the
Operator shall, prior to the expiration of this Order, file with
the Petroleum Branch a report of the pressure maintenahce
program, setting out graphically such interpretive information
necessary to evaluate the performance and efficacy of the
waterflood. This report is also to include discussions and
recommendations regarding continuation or expansion of the pilot
or termination of injection.

Subject to subclause (2), this Order shall terminate on December
1, 1985.

Notwithstanding the provision of subclause (1), the Board may,
upon application of the Operator, extend the term of this Order.

—3-




0il and Natural Gas Order No. PM 43,
made and passed this LR
day of November A.D., 1984 at
the City of Winnipeg, in the
Province of Manitoba, by The
0il and Natural Gas
Conservation Board.
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% s e W = Y A
Tan Haugh 34/ ~——3\F. Redgwell ¢ _—
Deputy Chairman, Mémber,
The 0il and Natur Gas The 0il and Natural Gas
Conservation Board. Conservation Board.

Approved:

v i
) J// . !
Ui i
Wilson D. Parasiuk
Minister of Energy and Mines
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DATE. 12 November 1984

i

i

MANITEIBA

\_

TO: H. Moster

FROM: Ian Haugh
Dept.:
Branch:

Address

Telephone:
7Y Take action
-y

Per your request

J

¢ Call me on this matter

3 Investigate and report
) For your revision
—'or approval

¢y Rebrrn with comments
'~ or recommendations

::> Zg g Please add acknowledgement of your

O
O
O
O
O
€

COMMENTS: )

reply to the October 23 letter

Circulate
See me re attached
For your information

Supply daia for my reply

Repiy diract

with copy to me

Draft repty

for signature of: Tan Haugh please

MG 1298 PSCf 137 [ Transmillal/Raute Shp)y



Moster

H. C.

. H.

lan Haugh's office-12Nov84
pc:

~iYDROCARBONS LTD

1300 SUN LIFE PLAZA TH
112 - ath AVENLE S W.
CALGARY, ALBERTA, CANADA T2P QH3

TELEPHONE 1403) 261-0743

November 7, 1984

The 0il and Natural Gas Conservation Board THE OIL AND NATURAL GAS
CONSERVATION BOARD

309 Legislative Building
BA
Winnipeg, Manitoba R3C 0OV8 WINNIPEG, MANITO
NOV 91984
Attention: Dr. Ian Haugh
Deputy Chairman RECEIVED

RE: Pilot Pressure Maintenance Operations -
Waskada Lewer Amaranth A Pool
Project Number Six

Dear Sir:

Further to my letter of October 23 enclosed is a map showing the
details of mineral owners, surface owners and Lessees with Project Six and

adjoining area.

Copies of letters of notice to all Surface Rights Owners have been
forwarded to the Petroleum Branch.

Also enclosed is a revised list of wells including non-operated.
I trust this fulfills the outstanding request for further information
as described in your October R letter.
z.

Yours truly,

OMEGA HYDROCARBONS LTD.

G. E. Patej

V. P. Production

WEW/cw
Enclosure

cc. Richard Brekke
Land - Ann Robertson



Figure 1

Waskada Lower Amaranth
Project Number Six
Pilot Waterflood Project
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- Mineral Lessees
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LANDS

NW/4 1-2-26

NE/4 2-2-26

NW 2-2-26

SE 10-2-26

SW 11-2-26

SE 11-2-26

SE 12-2-26

NW 12-2-26

NE 11-2-26

NW 11-2-26

NE 10-2-26

SW/4 14-2-26

SE/4 14-2-26

Waskada Lower Amaranth
Project Number Six
Pilot Waterflood Project

LEGEND

SURFACE OWNER

Murray Gibson Hannah
Waskada, MN

1. G. & E. Vanbeselaere
Waskada, MN

2. H. G. Lee
Waskada, MN

—
.

Murray David Smart
2. Ovey Seymour Young
both Waskada, MN

Roy Edwin Kontzie &

Candice Bridgen-Kontzie
Waskada, MN

Murray David Smart
Waskada, MN

Gerard & Elsie Vanbeselaere

Lloyd Gerard Vanbeselaere
Waskada, MN

Donald Cecil Wickham
Donald Cecil Wickham
Waskada, MN

Murray David Smart

Royden Edwin Kontzie &
Candice Bridgen-Kontzie

James Douglas Hooper &
Ronald Davis Hooper
Waskada, MN

Hooper Farms Ltd.
Waskada, Mn

MINERAL OWNER

1. 60867 Manitoba Ltd.
Deloraine, MN

2. Roydon Hannah
Waskada, MN

1. Crown
2, PanCanadian

l; Crown \
2. PanCanadian

1. James Forbes Trewin
The Toronto General
Trusts Corporation

3. Roy Kontzie, Keith

Kontzie & Gladys Kontzie

Crown

Crown

1. Prudential Trust Company
2, Lloyd Gerard Vanbeselaere

Wickham Century 0Oils Ltd.
Melita, MN

Crown

Crown

Roy Kontzie, Keith Kontzie
& Gladys Kontzie

Crown

Crown

MINERAL LESSEE

Sasko

Shell

Rex
CHL

Rex
CHL

K-Tel
Troy Oils

Voyageur

Samedan

Samedan

Senlac Res.
Senlac Res.

Omega

Samedan

Samedan

Voyageur

Rex

Rex

Inc.

Inc.



1)
2)
3)
4}
5)
6)
7)
8)
9)
10)
11)

12)

Omega
Omega
Omega
Omega
Omega
Omega
Sasko
Sasko

Sasko

Appendix A

Status and Zone of Wells in Adjoining Area

Waskada Pilot Waterflood - Project No. 6

Rex Waskada 9-2-2-26 WPM

Rex Waskada 10-2-2-26 WPM
Rex Waskada 11-2-2-26 WPM
Rex Waskada 15-2-2-26 WPM
Waskada 4=3~2-26 WPM
Waskada 3-14-2-26 WPM

et al Waskada 4-12=-2-26 WPM
et al Waskada 13-1-2-26 WPM

et al Waskada 14-1-2-26 WPM

Roxy Andex et al Waskada 4-13-2-26 WPM

Chevron Imperial Dalny 8-10-2-26 WPM

Voyageur Blackrock Waskada A8-10-2-26 WPM

PROJECT WELLS

13)
14)
15)
16)

17}

Omega
Omega
Omega
Omega

Omega

Waskada 2-11-2-26 WPM

Waskada 6-11-2-26 WPM
Waskada 7-11-2-26 WPM
Waskada 8-11-2-26 WPM

Waskada 10-11-2-26 WPM

LT T ea

0i1

0il

Status and

Zone

0il Producer
0il Producer
0il Producer
Producer
0il Producer
Producer
0il Producer
0il

Producer

0il Producer

Abandoned - Dry

Abandoned - Dry

Standing

0il Producer
0il Producer
0il Producer
0il Producer

0il Producer

LAm

LAm

LAm

LAm

LAm

LAm

Confidential

LAm

LAm

LAm

LAm

LAm

LAm

LAm
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ADDRESSEE LIST

"ILOT WATERFLOOD PROJECT
Sec. 11-2-26 WIM
November 6, 1984

Murray Gibson Hannah
Waskada, Manitoba ROM 2EQ

H. G. Lee .
Waskada, Manitoba ROM 2E0O

Ovey Seymour Young
Waskada, Manitoba ROM Z2EQ
Roy Zdwin Kontzie & Candice Bridgen-Kontzie
Waskada, Manitoba ROM 2EO

Lloyd Gerard Vanbeselaere

Waskada, Manitoba ROM 2EO

Hooper Farms Ltd.
Waskada, Manitoba ROM 2EO

James Douglas Hooper
Waskada, Manitoba ROM 2E0

Ronald Davis Hooper
Waskada, Manitoba ROM Z2EO
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LT, e
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MANITEBA
Inter-Departmental MEmMO o November 2, 1984

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

Marc Eliesen — Chairman
Dr. I. Haugh - Deputy Chairman
J. F. Redgwell - Member

Telephone
Subject Pilot Pressure Maintenance Operations

First l Fold

Waskada Lower Amaranth A Pool

Omega Hydrocarbons Ltd., in its letter of September 12, 1984,
has made application to conduct a pilot waterflood project in a
portion of the Waskada Lower Amaranth A Pool. Notice of the
application was published in the Manitoba Gazette (October 13, 1984)
and the Melita New Era (October 11, 1984). Notices were also sent to
all potentially affected mineral owners. No objections have been
received to Omega's proposal.

in its letter of October 2, 1984, the Board requested that,
prior to considering approval of the project, Omega provide additiomal
basic information. Omega has provided additional information in
its letter of October 23, 1984.

Recommendation:

It is recommended that the application be approved and that
Board Order No. PM 43 (copy attached) be issued.

Discussion:

The technical and administrative aspects of Omega's proposal
were outlined in the Branch's memo of September 26, 1984,

Board Order No. PM 43 includes similar provisions as
other recently issued Orders. Subclause 9(1) provides for termination
of the Order on December 1, 1985 although subclause 9(2) provides for
extension if necessary. It is anticipated that within a year of
initiation of injection, success or failure of the scheme should be
indicated. Should the scheme be successful, this Order can be modified
or replaced by an order authorizing normal pressure malntenance
operations. Should the project fail, a pressure maintentnace Order
would not be required.

As discussed in our previous memo, unitization is not
required as working interest and royalty interest ownership is
common in the pilot area.

H. Clare Moster
LRD/1k



Manitobs Regulation /84
Being
THE OIL AND NATURAL GAS CONSERVATION BOARD

ORDER No. EM 83

An Order Pertaining to Pressure Maintenance py Water Flooding

Made and passed pursuant to "The Mines Act", Cap- m160, of the
continuing Consolidation of the gtatutes of Manitoba, and
Amendments Thereto, by The 0il and Natural Gas
Cconservation poard of Manitoba

_ (Filed: )

WHEREAS, gubsection (9) (d) of Section g2 of "The Mines Act” being
Chapter M160 of the continuing Consolidation of the gtatutes of Manitoba,
provides as Follows:

"§2(9) Wwithout restricting the generality of subsection ¢(8) the
poard, with approval of the minister, may make orders

(d) requiring the repressuring, recycling, ©OF 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 September 12, 1984
from Omega Hydrocarbons .td. for approval of a pilot project to inject
water into 2 portion of the waskada Lower Amaranth A pool ("the pool™) in

Manitoba;

AND WHEREAS, the Board has received no objections to the application by
‘Omega Hydrocarbons Ltd. ("the Operator").

NOW THEREFORE, the Board orders that:

1. The operator shall conduct pressure maintenance operations by
the injection of water jpto the portion of the pool which
underlies Legal Subdivisions 2, 6, Ty g and 10 of Section

11-2-26 (WPM) ("the project area™).

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

i,



1. (L)

(2)

(3

4.(1)

(2)

(3)

(4)

Wwater shall be injected into the Pool through the well:
OMEGA WASKADA PROV. WIW 7-11-2-26 (WPM)

and such other wells in the project 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, or on its own motion, approve
or require suspension of water injection into any well or wells
provided that the Board is satisfied that pressure maintenance
operations in the project area will not be adversely affected.

The completion of the well 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 one well in the
project area.

The Operator shall, not less than six months nor more than 12
months after the commencement of injection, conduct a survey to
determine the static reservoir pressure in a minimum of one well
in the project 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 supveyed,'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 & common datum;

(b) 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 reserveir pressure surveys as it deems necessary.

—2-



7.(1)

()

9.{1)

(2)

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 well 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 project area.

The 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
the well referred to in clause 1 hereof.

The 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) a tabulation of total 0il, total water and total gas
produced;

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

(¢) the results of at least one twenty-four hour production
test on each producing well in the project area including
volumes of oil, gas and water produced during the test;

(d) a summary of any remedial operations carried out on any
well in the project area,

Unless otherwise authorized in writing by the Board, the
Operator shall, prior to the expiration of this Order, file with
the Petroleum Branch a report of the pressure maintenance
program, setting out graphically such interpretive information

.necessary to evaluate the performance and efficacy of the

waterflood. This report is also to include discussions and
recommendations regarding continuation or expansion of the pilot
or termination of injection.

Subject to subclause (2), this Order shall terminate on December
1, 1985.

Notwithstanding the provision of subclause (1), the Board may,
upon application of the Operator, extend the term of this Order.



0il and Natural Gas Order No. PM 43
made and passed this
day of November A.D., 1984 at
the City of Winnipeg, in the
Province of Manitoba, by The
0il and Natural Gas
Conservation Board.

Ian Haugh

Deputy Chairman,

The 0il and Natural Gas
Conservation Board.

Approved:

P

Wilson D. Parasiuk
Minister of Energy and Mines

b

L]

J.F. Redgwell

Member,

The 0il and Natural Gas
Conservation Board.
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CalGARy ALBLAETA CANADA TIF HH2
CELES AONE (403 610743

November 1, 1984

Gerard & Elsie VanBeselaere
Box 214

Waskada, Manitoba

ROM 2EO0

Dear Sir:

RE: Pilot Waterflood Project
Section 11, Twp. 2, Rge. 26 WPM
Waskada Area, Manitoba-— Our Files: 1125, 1126 & 1127

This will advise that Omega Hydrocarbons Ltd. intends to initjate a Pilot
Waterflood Project in an effort to improve the performance of the "tight" Spearfish
reservoir in Section 11, Twp. 2, Rge. 26 WPM. The wells involved are located on
LSD's 2, 6, 7, 8, and 10 of Section 11. We will inject produced salt water into
the LSD 7 well to maintain reservoir pressure and "sweep" o0il towards the offsetting
producers in LSD's 2, 6, 8 and 10. The effectiveness of this waterflood will be
evaluated by monitoring production rates at these offsetting producing wells.

Further development drilling will be justified in this area if the pilot flood is
successful.

Yours truly,

‘0 HYDROCARBONS LTD.
X\ Shne

R. F. Emerson
Land Manager

RFE/sms

cc: vﬂr. L. R. Dubreuil
Chief Petroleum Engineer
Manitoba Department of Energy and Mines /A

975 Century Street bvvl

e
Winnipeg, Manitoba éﬂgﬂ
R3H OW4

George Patey
Ed Wyse
Waskada Unit No. 6
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TELEPHONE  1403) 261-0743

November 1, 1984

Donald Cecil Wickham
Waskada, Manitoba
ROM Z2EO

Dear Sir:

RE: Pilot Waterflood Project
Section 11, Twp. 2, Rge. 26 WPM
Waskada Area, Manitoba — Our File: 1030

This will advise that Omega Hydrocarbons Ltd. intends to initiate a Pilot
Waterflood Project in an effort to improve the performance of the "tight" Spearfish
reservoir in Section 11, Twp. 2, Rge. 26 WPM. The wells involved are located on
LSD's 2, 6, 7, 8, and 10 of Section 11. We will inject produced salt water into
the LSD 7 well to maintain reservoir pressure and "sweep" oil towards the offsetting
producers in 1LSD's 2, 6, 8 and 10. The effectiveness of this waterflood will be
evaluated by monitoring production rates at these offsetting producing wells.
Further development drilling will be justified in this area 1f the pilot flood 1is
successful.

Yours truly,

M k/)HYDROCARBONS LTD.

] e
R. F. Emerson
Land Manager

RFE/sms

cec: IA*Ir. L. R. Dubreuil
Chief Petroleum Engineer
Manitoba Department of Energy and Mines
975 Century Street

Winnipeg, Manitoba
R3H OW4

George Patey
Ed Wyse
Waskada Unit No. 6
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TELEFHONE 1403} 261-0743

November 1, 1984

Murray David Smart
Box 128
Waskada, Manitoba
ROM 2ED

Dear Sir:

RE: Pilot Waterflood Project
Section 11, Twp. 2, Rge. 26 WPM
Waskada Area, Manitoba - Qur File: 253

This will advise that Omega Hydrocarbons Ltd. intends to initiate a Pilot
Waterflood Project in an effort to improve the performance of the "tight" Spearfish
reservoir in Section 11, Twp. 2, Rge. 26 WPM, The wells involved are located on
L.SD's 2, 6, 7, 8, and 10 of Section 11. We will inject produced salt water into
the LSD 7 well to maintain reservoir pressure and "sweep" oil towards the offsetting
producers in LSD's 2, 6, 8 and 10. The effectiveness of this waterflood will be
evaluated by monitoring production rates at these offsetting producing wells.
Further development drilling will be justified in this area if the pilot flood is
successful.

Yours truly,

- OMZEGs HYDROCARBONS LTD.

e

R. F. Emerson
Land Manager

RFE/sus

ce: \/Mr. L. R. Dubreuil
Chief Petroleum Engineer
Manitoba Department of Energy and Mines
975 Century Street
Winnipeg, Manitoba
R3H QW4

George Patey
Ed Wyse
Waskada Unit No. 6



DATE 31 October 1984
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FROM: Tan Haugh
Dept..
Branch:

Address:

Telephone:

() Take action

{) Per your request

) Call me on this matter
®

Investigate and report
S For your revision
-/ or approval

() Retirn with comments
or recommeandations

H. Clare Moster

O 0000

XX

COMMENTS:

> RBel-

Circulate

See me re attached

Far your information

Supply data for my
Reply direct
with copy to me

Draft re
for signature of:

reply

Maugh pleﬂ

MG 1208 PS4 182 (Yransmittal‘Boute STiph
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LYDROCARBONS LTD

1300 SUN LIFE PLAZA T

112 - 4th AVENLIE SW.

CALGARY, ALBERTA, CANADA T2P OH3
TELEPHONE ({4031 261-0743 i

TH=’“ ﬁUP‘%TURALGAb
. ¥, TION BOARD
I ,....-'uT""_ R ‘\'\JiICSA

October 23, 1984 0CT 30 1984

RECEIVED

The 0il and Natural Gas Conservation Board
309 Legislative Building
Winnipeg, Manitoba

R3C 0v8

Attention: Dr. lan Haugh

Deputy Chairman

Dear Sir:

RE: Pilot Pressure Maintenance Operations -
Waskada Lower Amaranth A Pool
Project Number Six

In response to your letter of October 3 we offer the following additional
information:

1)

2)

3)

4)

5)

Legal title searches have been ordered. Upon their receipt we will
forward maps of the scheme and adjoining area showing:

a) Mineral Rights Owmers
b) Leasees
¢) Surface Rights Owners

In addition written notice to Surface Rights Owners will be supplied
as soon as the searches have been received.

Attached is Figure I; a map showing the scheme area.

Attached is Figure II; Omega's Waskada Water distribution system,
showing schematically both the injection well and the surface
facilities.

Attached is Appendix A; a list of all wells in the scheme and
adjoining area along with their respective completion zones and
statuses.

Control of corrosion will be accomplish by several techniques.

a) Isolating the injection well casing by means of an
injection packer.

Ian Haugh's office-310ct84

pc: H., C. Moster



b) Cathodic protection of both the wells and the pipeline
system.

¢) Chemical inhibition in the water system as required.

d) Efforts to eliminate the introduction of oxygen into the
system.

e) All water lines and tubing installed in the water injection
well is internally plastic coated. In addition all pipelines
have been externally coated with top grade yellow jacket.

6) Source of injection fluid (water) is as shown in the attached
schematic. Water injected will be a mixture of produced water
from Omega's 11-30 Battery and source water from Blairmore source
wells 1-30 and 11-29-1-25 WEM.

7) Treatment of injection water will involve mechanical straining and
filtration as well as chemical inhibition as required.

8) Measurement of injection water is intended to be similar to existing
Waskada water measurement facilities with the individual well flow
meters being porated back to the main Water Plant Totalizer located
at 11-30-1-25 WPM. The individual meter for well 7-11 will be
located within the satellite at that location.

Yours truly,

OMEGA HYDROCARBONS LTD.

“George Patey

V. P. Production
WEW/cw
Enclosure

ce: Richard Brekke
w/o attachments - Ann R.



FIGURE 1

WASKADA LOWER AMARANTH
PROJECT NUMBER SIX
PILOT WATERFLOOD PROJECT

| Project No. 6 '
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1)
2)
3)
4)
5)
. 6)

Appendix A

Sataus and Zone of Wells in Adjoining Area

Waskada Pilot Waterflood - Project No. 6

Omega Rex Waskada 9-2-2-26 WPM

Omega Rex Waskada 10-2-2-26 WPM

Omega Rex Waskada 11-2-2-26 WPM

Omega Rex Waskada 15-2-2-26 WPM

Omega Waskada 4-3-2-26 WPM qn-(1)
Omega Waskada 3-14-2-26 WPM

PROJECT WELLS

7)
8)
9)
10)
11)

Moo

Omega Waskada 2-11-2-26 WFM
Omega Waskada 6~11-2-26 WPM
Omega Waskada 7-11-2-26 WPM
Omega Waskada 8-11-2-26 WPM
Omega Waskada 10-11-2-26 WPM

Senko ef o) Waskada G2 -2-26

Saoko et a/ Lo Eacli /3-/-2-26

Loy fader ¢F 4/ Washeds $-13-2-2¢
f-10-2-2¢

R -2726

L hgimron Impcr/d Dedny

Voyager 13 1ackrack Lnohinte SE16-2-%

Status and Zone
0il Producer - LAm
0il Producer - LAm
0il Producer - LAm
0il Producer - LAm
0il Producer - LAm
0il Producer - LAm
01l Producer - LAm
0il Producer - LAm
01l Producer — LAm
Q0il Producer — LAm
011 Producer - LAm
orl jRoDUCE
R -

Asd O
Asd D"
$ o r2 505 .

(?001604014;f
L. M4
L. Am
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the Bsianpe.
Check Ov ~™wur Used 1482,
Field Reac, .4 914 Combines
or our 2818 Diesels w/cab
and air.
. MISCELLANEOUS
Shaver Post Pounder—
Clearance 999

NH 357 Mix Mill w/Power
Feeder 3,800
Melroe 903 6F18 Plow 4,200
IHC 42 ft. (32 to 42) Vibra
Chisel w/Harrows 7,400
Versatile 30 ft. to 36 ft.
Cultivator 2,100
New Demo IHC 5500 Deep
._..- Tillage at 39 ft.—
ol Clearance 13,500
3¢# New [HC 6200, 3-12 ft. w/cyl
'd‘" and hoses. 3 Drill Hitch, Track
- Eraser, Just Back in Off
'iL; Rental-~Call For Special Prices
G- THC 496 Tandem Disc—
3 'f  Clearing - 16,800
New IHC 1982 5088 Tractor,
“% 135 H.P. Must Sell

)rr}‘ Tﬁ? HUOT AR P,

L Mkl Cly
| e

[ Aras anlmana . ]

FOR RENT—Apartmem fur-

nished. Doug Cameron, 160

Poplar, 522-8305, Melita.
7-2p

FOR RENT—2 Bedroom Suite

in Melita, available immediate-

ly. Phone 748-1168, Virden.
8-2p

FOR RENT—Small two
bedroom house located at 165
Centre Street. Phone 522-3678,
Melita. 8-3p

GIVE AWAY

GIVE AWAY—Female Dog,
Terrior, one vear old. Black
with white markings. Phone
Don, 522-3722, Melita. 7-2p

GIVE AWAY—One Dalmation
and one Terrior-Dashhound
Cross to a family that has kids
and lives on a farm. Both dogs
are house trained. Leave mes-
sage at.Melita Motel By The
River. 8-ip

HELP WANTED

hvcstock For. Sale

FOR SALE—-—Part; Arabian
Colts and Horses. Phone 522-
't 3780, Melita. ©6-3¢

ar;
org
atE ment Cows, % and Y2 Blonde
L d’Aguitaines - and Maine-An-
-0l jou’s and i —Purebred Simmen-
6c . tab Bull, easy ¢dlver. Calves sold
{on Septembqr 14 and steers
: average 595 bs. and heifers
average 545 Ibs. These are good
st:, producing cows at 1200 Ibs. and
miiover, Phone John Birch, 685-
1df§ 2286, Gainsborough. 8-3¢

FOR SALE--10 Good Replace-

T NOTICE

NOTICE ‘
Belmore s Feedlot Cleaning,

ﬂoperatmg three truck spreaders.
at ‘Complete line of New Equip- .
gment. Phone 482-3444, Carn-

Wuff, Sask. ... 354.2.

'HELP WANTED-—Earn extra

morney. Sell Watkins Products
to your friends and neighbours.
Contact A. King, 476-5512 or
Bill Heal, 476-3029, Neepawa.

7-3c¢

WANTED

WORK WANTED--Will do
any and all types of jobs in-
cluding yard cleanmg, tree cut-
ting and removal, tearing down
buildings, bu:ldmg corrals,
painting or what you have
Cheap rates. Book early for free
estimates. No job too big or too
small. Serving Southwest Mani-

- toba and Saskatchewan. Write

to Ray or Ervin Alberts, Box
114, Goodlands, Man. Phone
658-3431. 2-tfn

People who believe the
world i§ against them make

it s0. Melita

L L.

The Oil and Natural Gas
Conservation Board
309 Legislative Building
Winnipeg, Manitoba
R3C 0V8
NOTICE )
UNDER THE MINES ACT"
WASKADA OIL FIELD
Omega Hydrocarbons Ltd,

has made application under The ..

Mines Act to conduct a pilot
waterflood project in the Lower
Amaranth Formation in that
portion of the Waskada Field
described as follows: Lsd's 2, 6,
7, 8 and 10 of Section 11-2-26
(WPM). -

It is proposed to convert the
following well to water injection
OMEGA WASKADA PROV,
7-11-2-26 (WPM).

If no valid objection or in-
tervention in writing is received
by the Board at 555-330 Gra~
ham Avenue, Winnipeg, Mani-
toba, R3C 4E3 within 14 days
of the publication of this notice,
the Board may approve the ap-
plication. )

Copies of the application may
be obtained from Omega
Hydrocarbons Ltd., 630-330
Fifth Avenue S.W., Calgary,
Alberta, T2P 0L4.

—Yours Sincerely
- The Qil and Natural Gas
Conservation Board
Ian Haugh
Deputy Chairman
Dated: September 28, 1984

WILL DO

WILL DO—Are you short of
water for your cattle? I will
winter them for you. I will
supply water and a good bush
shelter and labor for wages.
You supply your own feed.
Apply Maurice Mahy, phone
858-2241, Hartney. 7-2p

WILL DO—Concrete base-
ments, grade beams and fit-
tings. Also wooden basements.
Call on at 686- 2254 Tilston.

—/rn— 45- t,f n.

i’!”tnm‘\:ﬂ"ﬁ\aﬁ”\\‘lllkt'ﬁ}m?\.A;nn }Z'uu Chwen s
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THE MANITOBA GAZETTE

October 13, 1984

Dwelling and Shed adjacent to and Access
Driveway onto P.T.H. No. 1, S.W.u, Sec.
27-10-20 West, R.M. of Whitehead. .
L.A. 9628 — Assiniboine Realty — P.T.H.
No. 1 — City of Brandon.

Application by Assiniboine Realty for
permit for Motel adjacent to P.T.H. No. 1,
Lot 16, Parcel 1, N.E v, Sec. 35-10-19 West,
City of Brandon.

L.A, 9827 — A. Carey — P.T.H. No. 10 —
R.M. of Morton ’

Application by A. Carey for permit for
Access Driveway onto P.T.H. No. 16,
N.W.%, Sec. 35-2-20 West, R.M. of Morton.
L.A. 9818 — L. Waterman — P.T.H, No. 2 —
R.M. of Glenwood.

Application by L. Waterman for permit

for Sign adjacent to P.T.H. No. 2, EY, Sec.
34-7-22 West, R.M. of Glenwood,

The Highway Traffic Board will be pre-
pared to consider any submissions regard-
Ing the above applications at this hearing.
Any persons wishing to make a submission
should either contact the Acting Secretary
at the hearing or forward their written sub-
mission in advance to: A. Poltaruk, Acting
Secretary, The Highway Traffic Board,
Room 260-301 Weston Sireet, Winnipeg,
Manitoba, R3E 3H4.

Phone: 945-8912,
A.POLTARUK,
Acting Secretary,

THE HIGHWAY TRAFFIC BOARD.
—41

UNDER THE MINES ACT

Waskada Qil Field

Omega Hydrocarbons Ltd. has made ap-
plication under The Mines Act to conduct a
pilot waterflood project in the Lower
Amaranth Formation in that portion of the
Waskada Field described as follows:

Lsd’s 2, 6, 7, 8 and 10 of Section 11-2-2§

(WPM)

It is proposed to convert the following
well to water injection
Omega Waskada Prov. 7-11-2-26 (WPM)

If ne valid ebjection 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 thig
notice, the Board may approve the applica-
tion,

Copies of the application may be obtained
from Omega Hydrocarbons Ltd., 639-330
Fifth Avenue S.W., Calgary, Alberta, T2P
0L4.

Yours sincerely,
THE OIL AND NATURAL GAS
CONSERVATION BOARD
IAN HAUGH,
Deputy Chairman
Dated: September 28th, 1984,
-—41

APPLICAT
. SECRETARY"
e RM. OF §

The Rural Municip
vites written applicati
" Secretary-Treasurer.
lpgroximately Janua
- Preference will be
plicants enrolled in 1!
. completed the Muni
. course, who have exp
. Administration and v
counting background

“

By virtue of a war
Province of Manitob:
- bearing date of the 2

" parcels of land heret
‘ K:reby give notice th
. year or more followir
- portion of the costs ch

© 1984, at the hour of 1:¢r
of Glenella, in Manit
« taxes and costs.
> Further take nu

Municipality of Glen.
lands listed below, ev
by another bidder on

S.E. 1-18-14w 160.0A

N.W. Wi 3-18-13w 80
S.E. 3-18-13w 160.0A

Lot 1, Blk. 4, Pin. 331
Lot 25, Pin. 401 50.0F
Lot 26, Pln. 401 209,01
Lot 8, Pln. 505 528.01
Lots 812, BIk. 10, Pln
S.E. 11-18-13w 159.96.
E. N4 12-18-13w 80
. 13-18-13w 160.0A
. w3 rds 14-18-13

2
N4 Lot 68, 69/70, PIn.
N.W. 16-19-13w 160.0."
S.E. % Lot 4, Pln. 401

Lot 2, Blk. 12, Pln. 6
S.E. 20-18-11w 161.0A
S.W. 3-18-13w 160.0A

1201341
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MANITOBA

THEOH_ANDNATURALGASCONSERVKHONBOARD
309 LEGISLATIVE BUILDING
WINNIPEG. MANITOBA
R3C 0V8

October 2, 1984

Omega Hydrocarbons Ltd.
1300, 112 - 4th Avenue S.W.
Calgary, Alberta

T2P OH3

Attention: Mr. G. E. Patey,
Vice President, Production

Dear Sirs:

Re: Pilot Pressure Maintenance Operations -
Waskada Lower Amaranth A Pool

Your application dated September 12, 1984 for approval
to conduct pilot pressure maintenance operations in a low permeability
area in the subject pool is acknowledged. In that your proposal is a
pilot scheme, the Board is prepared to waive most of the normal
technical requirements in support of an application of this type.
However, there are certain basic items which should be included in
any application. Please submit the information listed under
Subclauses (a) (ii) and (iii) and Clauses (®), (d), (e) and (£)
of Section 126 of The Petroleum Drilling and Production Regulatioms,
1984. While the Board intends to proceed with advertisement of your
application, final approval will be withheld pending receipt of the
above informationm.

With respect to unitization of the area, it is noted that
the royalty and working interest owners are common in all parts of
the project area. As a result, it does not appear necessary to
proceed with unitization at this time. Your comments in this
regard are solicited.

enuel

=



Please note that pursuant to Section 58 of The Petroleum
Drilling and Production Regulations, 1984, you are required to obtain
a flow line licence prior to commencing operation of any new flow
iine. A supply of application forms is attached. Such applications
should be forwarded to the Department’s Waskada District office.

Yours sincerely,

THE OIL AND NATURAL GA3
CONSERVATION BOARD

AL SIGMED g
il HAUGH

Ian Haugh
Deputy Chairman

LRD/HCM/ Lk

c.c. Marc Eliesen
J. F. Redgwell

b.c. Petroleum uranch -



. 54;&.:;*3 .

October 1, 1984

Queen's Printer Brad Thiessen
Statutory Publications Petroleunm Administrator
200 Vaughan Streat Petroleum Branch

555 ~ 330 Graham Avenue

945-6571

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

Thank you.

Brad Thiessen

BT/ch
Attachment



MANITOBA

THE OIL AND NATURAL GAS CONSERVATION BOARD
309 LEGISLATIVE BUILDING
WINNIPEG, MANITOBA
R3IC OV8

" NOTICE
UNDER THE MINES ACT

WASKADA OIL FIELD

Omega Hydrocarbons Ltd. has made application under The Mines
Act to conduct a pilot waterflood project in the Lower Amaranth
Formation in that portion of the Waskada Field described as follows:

Lsd's 2, 6, 7, 8 and 10 of Section 11-2-26 (WPM)

It is proposed to convert the following well to water
injection

OMEGA WASKADA PROV. 7-11-2-26 (WEM)

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 Omega
Hydrocarbons Ltd., 630 - 330 Fifth Avenue S.W., Calgary, Alberta,
T2P OL4.

Yours sincerely,

THE OIL AND NATURAL GAS
co VATION BOARD

A

Ian Haugh
7[7 Deputy Chairman

-
DATED: September ‘jz, 1984.
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Inter-Departmental Memo o« September 26, 1984

From y. Clare Moster

The 0il and Natural Gas ‘
Director, Petroleum Branch

Conservation Board

Marc Eliesen — Chairman

Dr. I. Haugh - Deputy Chairman

J. F. Redgwell - Member

Telephone

Pilot Pressure Maintenance Operations

PS5 t-25

First ‘ Fold

Waskada Lower Amaranth A Pool

Omega Hydrocarbons Ltd. has made application to conduct
a pilot waterflood project in a portion of the subject Pool. The
project area is ocutlined on Figure No. 1.

Recommendations:
It is recommended that:

1. Notice of the application be published in the Manitoba Gazette
and the Melita New Era and sent to all working interest owners
within 1 kilometre of the project area. (Table 1 lists the
affected working interest owners). A copy of the proposed
notice is attached.

2. A deficiency letter be sent to Omega Hydrocarbons Ltd. requesting -
additional supporting information required pursuant to Section
126 of The Petroleum Drilling and Production Regulations, 1984,

3. If no objections are received to the notice and if the additional
information requested is received, that the application be
approved and Board Order No. PM 42 (draft attached) be passed.

Discusgsion:

Primary recovery in the subject Pool is characterized by
relatively high initial oil rates and rapid rate declines. This
behavior exemplifies a very low energy recovery mechanism (i.e. -
no active acquifer support) which is reflected in very limited
primary recovery (estimated at 5%). The rate of primary production
decline is a function of reservoir permeability with lower permeability
areas experiencing more severe declines. TFigure No. 2 shows available
core permeability data in the area. It is noted that immediately
north of the project area, effective reservoir capacity is zero
while to the south, higher kh values are indicated. In addition,

Omega has submitted results of liquid permeability tests on the well
Omega Waskada Prov, 7-11-2-26 (WPM) which indicate very low permeability
to water in this core.

ceesl



ooa ke,

Due to the very 1imited reservoir permeability in the
project area, effective pressure maintenance operations may not be
faasible (limited injectivity). 1f pressure malntenance is not
feasible, further development of the area (to obtain limited
primary production} is not likely to occur. Based on the above,
Omega proposes to conduct a pilot waterflood project consisting of
a central injection well (7-11) and four offsetting producers.

Given the very limited primary reserves, the apparent
near depletion (primary) of the area and the potential for further

development of the area if the project is successful, it is recommended
that Omega's proposal be approved.

Inasmuch as the project is considered a pilot, a rigorous
technical analysis of primary and waterflood performance and reserves

‘is mnot appropriate. However, Omega's application lacks much of the

basic information needed to properly describe the scheme {e.g.
layout of surface facilities, list of offset mineral and working
interest owners, etc.). Consequently, it ig recommended that a
deficiency letter {draft attached) be sent to Omega outlining
minimum submission requirements.

Table 1 lists working interest ownership within one
kilometre of the proposed project. Inasmuch as Omega's proposal
could possibly affect these interests it is recommended that a notice
of application be forwarded to these parties. Advertisement in the
Manitoba Gazette and the Melita New Era 1s also recommended.

A draft of a proposed Board Order (No. PM 42) authorizing
the proposed project is attached. The Order contains normal provisions
regarding completion, data acquisition and reporting requirements
and injection pressure limitations. It is proposed to provide
for termination of the Order approximately one year after injection
is commenced, but provisions to extend the term of the Order are
also included.

The working interest and royalty interest owners are CcOmMMmMON
to the entire project area. In view of this and having regard for
the possible negative results and early termination of the pilot,
unitization does not appear to be necessary at this time. Should
the scheme prove successful, future expansions would probably require

-formation of a Unit.

e 3E [N
RTTR T TR RO
F: -;‘;a,*-ww 3

H. Clare Moster

LRD/ 1k



TABLE 1

Working Interest Owners Within

1 km of Project Area

Working Interest Owner Area

Voyager Petroleum Ltd. Els-10-2-26

Sasko 0il & Gas SWy & E%-12-2-26
Roxy Petroleum Ltd. Nwk-12-2-26

Samedan 0il of Canada Ltd. Section 11 (Farmor)
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MANITOBA

THE OIL AND NATURAL GAS CONSERVATION BOARD
309 LEGISLATIVE BUILDING
WINNIPEG, MANITOBA
R3IC aV4

"~ NOTICE
UNDER THE MINES ACT

WASKADA OIL FIELD

Omega Hydrocarbons Ltd. has made application under The Mines
Act to conduct a pilot waterflood project in the Lower Amaranth
Formation in that portionm of the Waskada Field described as follows:

Lsd's 2, 6, 7, 8 and 10 of Section 11-2-26 (WPM)

It is proposed to convert the following well to water
injection

OMEGA WASKADA PROV, 7-11-2-26 (WPM)

1f no valid objection or intervention in writing is received
by the Board at 535 - 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 Omega
Hydrocarbons Ltd., 630 - 330 Fifth Avenue S.W., Calgary, Alberta,
T2P QL4.

Yours sincerely,

THE OIL AND NATURAL GAS
CONSERVATION BOARD

Ian HaugH
Deputy Chairman

DATED: Septembetr , 1984,



Manitoba Regulation /84
Being
THE OIL AND NATURAL GAS CONSERVATION BOARD
ORDER NO. PM 42

An Order Pertaining to Pressure Maintenance by Gas 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 Sectiomn 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 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 September 12, 1984
from Omega Hydrocarbons Ltd. for approval of a pilot project to

inject water into a portion of the Waskada Lower Amaranth A Pool

("the Pool") in Manitoba;

AND WHEREAS, the Board has recéived no objections to the application
.by Omega Hydrocarbons Ltd. ("the Operator')

NOW THEREFORE, the Board orders that:

1. The operator shall conduct pressure maintenancefoperations by
the injection of water into the portion of the pool which
underlies Legal Subdivisions 2, 6, 7, 8 and 10 of Section
11-2-26 (WPM) ("the project area').

+

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



1.(L)

(2)

(3)

4.(1)

(2)

(3

(4)

- 2 -

Water shall be injected into the pool through the well:
OMEGA WASKADA PROV. WIW 7-11-2-26 (WPM)
and such other wells in the project area as the Board may approve.

After the commencement of injectionm, 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 Unit Operator, or om its own
motion, approve or require suspension of water injection

into any well or wells provided that the Board is satisfied
that pressure maintenance operations in the project area will
not be adversely affected.

The completion of the well 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
Roard 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 iq a minimum of one well in

the project area.

The operator shall, not less than six months nor more than

12 months after the commencement of injection, conduct a
survey to determine the static reservoir pressure in a minimum
of one well in the project area.

The operator shall submit the details of the surveys described
ini 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 inciuding:

. s i,
(a) the static reservoir pressure data obtained from the
survey, corrected to a common datum;
(b) 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 surveys as it
deems necessary.
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7.(1)

(2)

9.(1)

(2)

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 well referred to in subclause (1) of clause I 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 project area.

The 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 the well referred to in clause 1 hereof.

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

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

(c) the results of at least one twenty—four hour pro-
duction test on each producing well in the project area
including volumes of oil, gas and water produced during
the test; '

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

Unless otherwise authorized in writing by the Board, the
operator shall, prior to the expiration of this Order, file
with the Petroleum Branch a report of the pressure maintenance
program, setting out graphically such interpretive information
necessary to evaluate the performance and efflcacy of the
waterflood. This report is also to include discussions and
recommendations regarding continuation or expansion of the
pilot or termination of injection.

Subject to subclause (2) this Order shall terminate on
December 1, 1985.

Notwithstanding the provision of subclause (1) the Board may,
upon application of the operator, extend the term of this
Order.



0il and Natural Gas Order No. PM 42,

made and passed this day of
A.D., 1984 at the City

of Winnipeg, in the Province of

Manitoba, by The 0il and Natural

Cas Conservation Board.

Marc Eliesen

Chairman,

The 0il and Natural Gas
Conservation Board

J. F. Redgwell

Member,

The 0il and Natural Gas
Conservation Board

Approved:

Wilson D. Parasiuk
M}nister of Energy and Mines

Ian Haugh

Deputy Chairman,

The 0il and Natural Gas
Conservation Board
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September 12, 1984

The 0il1 and Natural Cas
Conservation Board

555 = 330 Graham Avenue

Winnipeg, Manitoba

R3C 4E3

Attention: Dr. Tan Haugh

Dear Sir:

Re: Proposed Waskada Unit #6
Application to Conduct a Pilot
Waterflood Pressure Maintenance Project

Omega will presently be drafting Unit documents for the formation of a new
Waskada Unit. Waskada Unit No. 6 is proposed te include five tracts (as
shown on the attached plan); 2, 6, 7, 8 and 10-11-2-26 WPM. The purpose

in forming this ilnit is to investigate the feasibility of waterflooding the
poorer gquality Lower Amaranth reservoir as characterized by these wells.

Liquid permeability core studies performed on core from the intended in-
jection well, 7-11-2-26 WPM, would suggest that water injectivity may be
very, very poor {(see January 4th, 1984 Report). We have been pleasently
surprise with the water injectivity at other low permeability wells (i.e.
13-25 & 15-25~1-26 WPM) and therefore there is hope here.

The attached well production plot illustrates the dramatic decline in oil
rate for these wells to rates that are only verv marginally economic.
Future drilling in areas such as this will only result if some enhanced
recovery preferrably by waterflood will work.

Insofar as the economics of production from this area is poor; core analysis
is not promising; and, the project area is not contiguous to the rest of

the Waskada waterflood we are applying for approval of this pressure main-
tenance scheme as a pilot without the formalities normally associated with
these projects.

Pipelines have already been installed for the propesed Unit wells and upun

Ian Haugh's office~17Sep84
pc: H. C. Moster with attachment el d2




Dr. Lan Haugh
Page 2

approval of both
almost immediately.
attempt to get this project un

c.c. W.E. Wyse

Enclo:

WEW/tt

'/.G
v

the Unit and the P.M. Order the project can be commenced
We would therefore request your cooperation in an
derway prior to this winter.

Yours truly,

OMEGA HYDROCARBONS LTD.

7
.E. Patey
.P. Production
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CORE LABORATOPES-CANADA LTD
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e g7y Special Core Analysis Study
Cmeqa wasxkada 7-11-2-76 WM
Cur Fila Humper: 7009-312-32-182

‘hced please fing the preliminary Special Core Analysis test resylts per-

capmea on core Dlugs from she Spearfish Formation of the subject well.

N ¢ s

s
- W b

yin Permeablilly Moasurementsi on "Crech-State" samoles.

2. Mepcyry inzection capillary Pressure Sriinage Tests

~np ~emalning Spectidl COYe Analysts Tests are in procress, and will be renorted
aren available. "¢ we may oe of further agsistance, please do not hesitate to

SonTact o ds.

COUrS TrULY,

:—7 Va4l F—/g;.)‘r\f:.az;

I's

(O

o KV Clay) Hunt
.J.H'li M

PRELIMINARY REFORT
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company  (meqga Hydrocarbaons Limited

WEL- Omega Waskada 7-11-2-26

LocATON  £SD 7-11-2-¢6 WIM

LIQUID PERMEASILITY DATA

cample Numper: 2

sorcary frRacTion 015
ameEaMEABILITY mO0. 5,12
GRAN DENSITY kg ™M’ 26830

THRQUGHPUT
PORE YOLUME

LQuib PERMEABILITY
MILLIDARCYS

Formation Water
g.018 0

0.Cl6 0.€0
0.Cl6 1.0
0.016 2.0
0.015 4.0
0.Clz 6.0

Peverse

AR BEPORT

COHELABORATUNES-CANADALTD.

PAGE

FLE 7009-312-33-108

FORMATION Spea rf] Sh

FIELD Waskada
PROVINCE  Manitoba
LICUID AIR

peAMEABILTY BA o

0.2%021
0.0031
0.0031
0.0031
0.0022
0.202¢

¢.oeil
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WELL
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DRSS TY FRACTION

CORE LABORATORIES - CANACA LTD.

CALGARY, ALBERTA

AR FERMEABILITY. MmO G.43

ARAN CENSITY xg. m

PAGE
FILE
Omega Hydrocaraons Limited FORMATICN
Omeqa Waskada 7-11-2-26 FIELD
LSD 7-11-2-26 W1lM PRQVINCE
LIQUID PERMEABILITY DATA
Sample “Mumoer: 37
0.092
2760
THROUGHPHT LauID AR

LCUID PERMEABILITY

7009-312-33-108

Spearfish
Waskada
Yanitoba

PEAMEABILIT RATIC

wx_;.:;_gﬂc“fs pORE vOLLUME

Formaticn Water
A D

3
35 0.2
33 0.4

wn

£
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vl CORE LABCRATORIES - CANADA LTD. ‘ T\ Py
|1 s SUNZ
AP N CALGARY. ALBERTA A

FAGE
Fe  7009-312-33-108
company  Omega Hydrocarsons Limited FORMATION oDearrisn
WELL Omeqga Waskada 7-11-2-2 FELD Waskada
cocation  LSD 7-11-2-26 WIM prOVINCE  Manitoba
MERCURY INJECTION CAPILLARY PRESSUREDATA
SAMPLE NUMEER 3 19 a7
PORCSITY FRACTON 0.1E5 0.17% 0.141
AR PERMEABILITY mD 0.0l 2.3 0.20
GRAIN DENSITY kg, m!- 275G 2690 2730
Eﬁﬁ WETTING PASE SATURATICN PORE vOLUME FRACTICN
20 1.300 1.000 1.000
40 1.8CO 1.000 1.000
60 [.¢C0 1.000 1.2C0
80 1.2090 1.0C0 1.CCC
101 1.000 1.000 1.000
120 1.200 1.C00 1.C00
140 1.0C0 1.00C 1.000
160 1.0C0 1.80C 1.000
180 1.20C 1.C0C 1.C00
200 1.2C0 1.200 1.C00
360 1.2C0 £.99¢ 0.584
400 1.000 0.347 0.951
550 L2008 0.249 0.307
700 209 0.77% 0.879
1400 329 0.5818 0.805
s, 0.370 0.842 J3.763
3 500 .84 0.4583 0.705
5 200 719 0.401 0.¢60
£ 9CC .67l 0.264 J.630
& 800 L6332 0,335 g.e172
10300 0.599 0.218 0.606
12100 2,572 (.301 0.555
CEREUMINARY REPORT o e o
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MESCURY INJECTICN CAPILLARY PR IESSURE TEST
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eLe  700%9-312-423-108
cOMPANY Omega Hydrccarbons Limited FORMATIGN  Spearfish
WELL Omeqga Waskada 7-1il-2- et FIELD Waskada
LOCAT!ON LSD 7-11-2-26 WIM PR{IVINCE Manitoba
sampLE 10
Porosity, Fracton Q. 175 Poormugin fy Meaare o 2.05
14 300 r v ~—
H 4 _i ¥ ’ —
’% ! n .,r_. e i ke~ — r,--—_._o-—l‘-..—a g
T ! ? PR
i 1 i
MO T :
} .4
12 000 - t . T ‘
; 1 . ;
M i i H r —
! : -
: f ) ?
. i i 1
: T + i
! > f
i T
P 1Q 000 +- - ;
@ ! ! T . ¥
= | i .
= HA ) M
z -
G i i . - —
2 t L t " ;
N 1 1 ! i
= . ——p——t .
w 8 000 v ’ 4
o - T i |
7 —— : —
p 1 " i
I f = -
E_ L 1 4 j
z . N 1. 1 H
O " ’ Lv H }
- 5000 ) _
" ‘ i, H j —_—
= » . I ; ;
= ; 1 3 ]
3 - —
; A ; ” ;
\ .- . .
Y 4 N
L . “1 ‘
4 000 - .
N AW I
P L
- AW ! i
S " -
: * ~ :
+ ) L i :
: . ~ T ‘
! !
2 000 ; ; — .
+ e — +
> * t +
I >3 . L
! BN ;
} e i
- t ' w‘\‘v‘k———* -4
| - ' o
e s i BERSEEdiiet M Sl Mon o
0 - i .
0 32 14 S 08 1
vy 1 neT
NEFEYL O ;ﬂ NETTING BHASE SATURATION PORE /JLUME FRACTICN



o !\1:'\ ﬂ

TR

-

’1.‘

-‘-'
'

CORE LABCRATORIEZ-CANADA LTD
CALJARY ALBERTA
MESRCURY (NJECTION CAPILLARY PRESSURE TEST

DA E

70009-512

L I
FiLk
company Omeada Mydrocarbons Limited FORMATION  Spearfish
WELL Omeca Waskada 7-11-2-26 FiELD Waskada
LOCATION LSD 7-11-2-26 WM PROVINCE Manitoba
SAMPLE &7
Parnsity, Fracton O, 1111 e oY TXIPEN FURRN TR I*Y L PR O. 30
14 200 - . ~ -
t X t ———
¥ T +
1 t . N
: r i
’ } i
12 500 - ’ -
. } ! — -
I + -
t t -
M v T
, t
T : ’ s !
10000 Y +
z 7 : I :
= - H 11
[ M 1
z T
= 1
s - - t '
e T T
g : T |
ul 8 000 - 11 ’ i
< t 1
— H ¥ 1
N +
o H B . 1
2 ‘ —
x 1 H | 1
- . 1 i
2 ; . 1
- & 000 b - -
Z ; T ; J
= B . . . ) :
= N — T
N e +
. L
v .
+ } +
i . A ;
N ‘ A
4 000 . .
+ M i
T i ; 1 |
I . " il _J:
| AW 1
. i A .
J N
; 1 ; \Y
| : - - [ 3
: . ‘ ' AV +
2 000 * ’ Y J
X 1
b + {
T }- 4
. N i
t H N i
H . \‘- . i
L e ‘
i 4 o JF WU ARG OO U § ._._—-—-.-"'nx_.’_.‘
o] + i i X
a AR 24 _ Io 3 10
AN
P "‘wﬂ i{{ NETTIMG PHASE SATURATION PUBE /LLUME FRACTICN
_f; :11..: t




e e s i+

0 0 4 BTT
0 0 = Zh
£ £W EWH £W
SYOCNI _LYOCNL S99 _ 310
SIAILYINKND
T 39vd

0o
no

. c.

: e

£ £W

Y9_____ ¥aLvn.
NOTLJ3rNI

L1
T

409

a4
gl T

1nd
1en

£y & 9 1 o' 9l 869 AR LOhE
&b & h 09" +H PR (| Z'or H08 ?0hE
/W I/75W FWH W okt
11074110 _.BY9___ a3lyn_ 10 W/ A
S31vy NOTILINTINA SaH HENW
TOo SI 3NOZ 027048 S ALYT NOILIMIONI NGO

0IPCCOGTTE000 "M3AM ¥04d ANOLSIH NOTLIATNI/ZNOLLIMN,

K|




0 0 89 hGE
0 0 L bHE
0 0 £9 the
0 0 19 hEE
0 0 LB [$4%
0 0 ha 01§
0 0 0% 66T
0 0 Lh 68¢
0 0 P 8L
0 0 th 5LE
0 0 £f £9C
0 0 Ig hsE
0 0 LT ThE
0 0 he ze
0 0 ez Lic
0 0 81 102
0 0 5T he1
0 0 A 991
0 0 b FhT
0 0 5 cct
0 0 0 Zé
o 0 0 6h
0 0 0 £Z

£ £W £ £W
SYOCNI __L9ACNL S99 33190

SAATLYTINHND
T 30vd

PEEL
LD&
9.8
Lh8
118
Lid
£he
T
L0l
LL9
P19
£19
c85
h55
?cq
&6h
chh
ITh
h?ge
01g
che
8£1
5y

o}

00° 0
00" 0
00° 0
0o* 0
00" 0
00° 0’
00" 0
0o° 0
00’ 0’
0o " 0
00" 0"
00" 0
00’ 0
00" 0
0o’ 0
00" 0
00’ 0
00’ 0’
00" 0
00° 0"
00" 0
00’ 0
00" 0
£W £H
=142 J YILen
NOILIACNI

LT
La1
he
001
40T
Bé
LOT
£0T
hé
0eg
£8
A
?6
hé
£é
18
0.l
T
Le
12

$09

21
hi
G
?c
Gd
L
QL
ai
8c
&
0c
4T
T
1g
e
e
0E
L}
15
0g
&
L
¢

ina
1vn

T°T 6
&'l 0’
h'T T
8'1T '
51 [
A &’
I &'
£'1 T
£'F &'
'l n°’
L [
h'lT 0"
ST | T
FAR ¢ <’
8't £
6'1 g’
&' 1 r
h'< L
9°'C g’
&'e ¢’
h'& g8’
08 &'
PR &
J/78W 0/
dI0704 73
S31vd
T0 51

w3 v ot el ] vt

G NI T P00 vt i rd rd o v oed T e

0 x

ANDZ

05"’ L's 0468
06'E e T 1%
0h'c 4 58
09" & PR 0°'9%
0L'% £'IT 0’ HE
0g'g 511 LEE
1 F L'b L
pE" T U 21T
1 LA P01 P L
pcT ot 72T 6 0L
08'e h'8 PrEE
08'c 8'ct 0° 1%
19'& D°'CT 'L
992 8'¢tl £'8d
81'E SHT &' hE
L¢'% T L1 £'04h
98I ST 0'Th
az'g T'oc &9+
BT 't S he ¢’ hG
£8°h 8'6¢ ¢'8%9
00" P Eh geotr
6o 6’98 hiEL
a0 S'al 059
EWN £W £H
L2989 dddvn 0.
NOILIMIOHd
pCe0En

Ohdl
1L
cEe
8hy
thl
089
The
hes
0T
el
T
LEL
819
LG
8hoe
0ci
hh
cle
s
hhi
hGé
jog
P21

GdH

CALRIT NOTLINO0dd NO

20h8
?0hB
S0h8
HOhS
£0h8
c0h8
TOHhE
cTes
11£8
01e8
40E8
80e8
L0€8
08
L0E8
h0E8
£oe8
cons
T0E8
ol st
1148
0IEs
H0E8

WA
HLNW

0T9CCOOTIR000 7113 d0d AHOLSTH NOILIIACNISNOTLOMIL 4




.o

1] ] he el 0se go’ 0’ &d Th £'T 8’ 05" L'5T ?'Ce Hw8e L0hB8
0 0 hE LIT FRAS o0’ g’ LT 98 o1 &' 1z'e &' b LT £T. ?Hh8
0 1] 0g 281 LYYl a0’ 0 #13] [t ol 47T LA . pg" ¢ h'é L'BE ree L0h8
0 0 LC Lb 198 oo’ 0’ &é & 4'71 £'3 05" 2hT ' GE 849 h0h8
0 0 he 8 Gaed g0’ ' 60T  &Z 0 LT ¢ 06'h 581 0'5h hhl L0h8
1] ] 61 he 081 0o’ g 84 8¢ ' C A 4 08" +h 0'4T 6'8h LY cohg
1] 0 hi CH TET oo’ 0’ 0T Ft L h c'E 0511 L SE L'80T thl T0h8
] 0 & 01 £< 0o’ 0 &0t a¢ 95 6k 0" & h'é @I 8¢t S1Ee8
WA W WA oW £H WM W H/%W 11/EW CWN £u % 7
SYOCNI_ LYMCNI___SYO__ ¥3ivn___ 710 _ 899 _a3ivn. 119 9In74__110 _.S¥9___ _¥3ivm_ 10 W/ A
SIATLYINWND NDILJ3IrNT A0 1vnm S319y NOILIMNI0Hd SHH HINW
T0 8 IANOZ cocres VALYT NOTLOMIOHd NGO

T A9Wd 0T2CZ00TTAQ00 1713M ¥04 AHOLISIH NOILJACNIANOILOMIC 4




~0 -

;
§
!
!
b
H
i

6T
eIt

409

&5
LT

1na
19M

g4190n . 110

NOTLIMIOYNA
CALRI NOTLONIOHd NO

0 8I 3NOZ

20418
?0h8

WA
H LN

O0T7CZ00TTB000 1773M d304 ANOLSIH NOILDACNI/NOILINIC




T,

0 0 &F. &1C LEL g0’ 0 2 ) 1 L’ 1 (1 Xl D' 6'5Y BLl LOh8
f) 0 &Y ol Tig po’ tH 2¢1T 91 &' L [1 P c'h ?2'1€ T04L VAR B
0 0 oF gac é&8¢C 80’ 0’ o8 hi 0'1 L' 08°'T L'y c'1e P49 S0h8
] 4] ke 108 89d on’ 0’ 46 R e'T a° 0t e T'HhI o A clLe hohg
0 0 bl S LBT LT 90’ g’ B80T &% o'l g 05 & @ "hi 1'€C acl LohB
0 0 0g oLl hed g0’ 0’ D0T  Hh H'T g g & &' LT T'ed 889 < 0h8
] ) 8c ot eoc 0o’ 0’ - 0T 05 LA g’ 0" 5128 LA ¥ £B89 T0h8
0 0 3 3 § 6LT 0o’ 0 &Z0T  BE 5'c ?'1 gg'e &' AT £'ce Qéh CIES
4] 0 e eTT h1 0o’ 0' il 0h 1 S c'1 'y &'EC L HE cg9 118
0 0 &HT 06 Pl i ng’ 0’ L Yirk S | L B c'T NS e 0'8B% g'8¢ hhl 0TE8
0 0 ? &5 he ne’ 0’ £a ch h'h %' e 08'%% ?'05 749 099 4028
0 0 1] I h 00"’ 0 86 ¢ &'8 0L LR | S T'h ul! gnes
EWA W FWA W W W £H 0/78W /80 PR | W oW
SYOPNI__LYNCNI__ SYD__ ¥3iyn___ 710 _ _8Y9 EILL N3 aInT4_ 110 _.SY9____¥3ivn_ o W/NA

SAATI.LYTINUND NOILIArNI 409  L¥YM S3LIv NOILINdOHd SHH HLNW

10 8I 3NOZ TEB0LB 1 34WT NOILINI0OHd NO

T 3994 0T2CCO0TTIOI00 M173AM AOA AJOLSTIH NOTLIICNLANOTLIMIL i



Manitoba “B’

The Oil and Natural Gas Room 309

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

{204) 945-3130

Order No, PM 58

An Order Pertalning to Pressure Maintenance by Water Flooding
Waskada Lower Amaranth A Pool

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

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

(d) requiring the repressuring, recycling, or  pressure
maintenance, of any pool or portion thereof where it is economical
80 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, Board Order No. PM 54 provides for pressure maintenance by water
flooding in Waskada Lower Amaranth Unit No. 1, Waskada Unit No. 2, Waskada
Unit No. 3, Waskada Unit No. 4, Waskada Unit No. 5, Waskada Unit No. 7,
Waskada Unit No. 8, Waskada Unit No. 13 and Waskada Unit No. 15.

AND WHEREAS, the Board received an application dated December 3, 1987 from
Omega Hydrocarbons Ltd. for approval of a project to Inject water into the
Waskada Lower Amaranth A Pool ("the pool"™) in the proposed Waskada Unit No. 14
area in Manitoba.

AND WHEREAS, notice of the application was published in the Manitoba Gazette
December 26, 1987 and the Deloraine Times and Star on December 30, 1987.

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

AND WHEREAS, Omega Hydrocarbons Ltd. 1s the Unit operator of the Waskada Lower
Amaranth Unit No. 1, Waskada Unit No. 2, Waskada Unit No. 3, Waskada Unit
No. 4, Waskada Unit No. 5, Waskada Unit No. 7, Waskada Unit No. 8, Waskada
Unit No. 13, Waskada Unit No. 14 and Waskada Unit No. 15 ("the unit areas").



NOW THEREFORE, the Board orders that:

1. Board Order No. PM 54 is hereby rescinded.

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

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

(1)

PRESSURE MAINTENANCE RULES

Water shall be injected into the pool through the wells:
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Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega
Omega

Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada

WIW 13-17-1-25 (WPM)
WIW 7-18-1-25 (WPM)

Prov. WIW 5-20-1-25 (WPM)
WIW 7-20-1-25 (WEM)

WIW 13-20-1-25 (WPM)
WIW 15-20-1-25 (WPM)
WIW 5-30-1-25 (WPM)
Prov. WIW A7-30-1-25

WIW
WIW
WIW
WIw
WIW
WIW

13-30-1-25
15-30-1-25
5~31-1-25
7-31-1-25
13-31-1-25
15-31-1-25

(WEM)
(WPM)
(WPM)
(WPM)
(WPM)
(WPM)

(WEM)

et al Waskada WIW 5-32-1-25 (WPM)
et al Waskada WIW 7-32-1-25 (WPFM)
WIW 13-32-1-25 (WPM)
Prov. WIW 16-11-1-26 (WPM)
5-13-1-26 (WPM)
7-13-1-26 (WPM)

Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada
Waskada

WIW
WIW
WIW
WIW
WiW
WIW
WIW
WIW
WIW
WIW
WIW
WIW
WIW
WIW
WIW
WIW
WIW
Wiw
WIW

13-13-1-26
15-13-1-26
15-14-1-26

(WPM)
(WEM)
(WEM)

7-23-1-26 (WPM)

13-23-1-26
15-23-1-26

(WPM)
{WPM)

5-24-1-26 (WPM)
7-24-1-26 (WPM)
13-24LAm-1-26 (WPM)

15-24-1-26
5-25-1-26
7-25-1-26
13-25-1-26
15-25-1-26
5-26-1-26
7-26-1-26
13-26-1-26

(WPM)
(WPM)
(WPM)
(WPM)
(WPM)
(WPM)
(WPM)
(WPM)



Omega Waskada WIW 5-27-1-26 (WPM)

Omega Waskada WIW 7-27-1-26 (WPM)

Omega Waskada WIW 13-27LAm-1-26 (WPM)
Omega Waskada WIW 15-27LAm-1-26 (WPM)
Omega et al Waskada WIW 7-33-1-26 (WPM)
Omega Waskada WIW 13-33-1-26 (WPM)

Omega Sasko Waskada WIW 15-33-1-26 (WPM)
Omega Chevron Waskada WIW 5-34-1-26 (WPM)
Omega Chevron Waskada WIW 13-34-1-26 (WPM)
Omega Chevron Waskada WIW 15-34-1-26 (WPM)
Omega Waskada WIW 5-35-1-26 (WPM)
Omega Waskada WIW 13-35-1-26 (WPM)

Omega Waskada WIW 15-35-1-26 (WPM)

Omega Waskada WIW 5-36-1-26 (WPM)

Omega Waskada WIW 7-36-1-26 (WFM)

Omega Waskada WIW 13-36-1-26 (WPM)

Omega Waskada WIW 15-36-1-26 (WPM)

Omega Waskada WIW 7-5-2-25 (WPM)

Omega Waskada WIW 5-8-2-235 (WPM)

Omega Waskada WIW 7-8-2-25 (WPM)

Omega Waskada WIW 13-8-2-25 (WPM)

Omega Waskada WIW 15-8-2-25 (WPM)

Omega Andex Waskada WIW 5-1-2-26 (WPM)
Omega Andex Waskada WIW 7-1-2-26 (WPM)
Omega et al Waskada WIW 13-1-2-26 (WPM)
Omega Waskada WIW 15-1-2-26 (WPM)

Omega Chevron Waskada WIW 5-2-2-26 (WPM)
Omega Waskada WIW 7-2-2-26 (WPM)

Omega Waskada Prov. WIW 15-2-2-26 (WPM)
Omega Waskada WIW 7-3-2-26 (WFM)

Omega Waskada WIW 13-3-2-26 (WPM)

Omega et al Waskada WIW 15-3-2-26 (WPM)
Omega Waskada WIW 5-4-2-26 (WPM)

Omega et al Waskada WIW 7-4-2-26 (WPM)

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

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

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

1¢4) The completion of the wells referred to in gubsection (1) will be as
prescribed by the Executive Director of the Petroleum Division.

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

3(1) 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 one well in each injection pattern.



3(2) The unit operator shall, not less than six months nor more than 12
months after the commencement of injection, and at Yyearly intervals
thereafter, conduct a survey to determine the static reservoir pressure in a
minimum of one well in each injection pattern within the unit areas.

3(3) The unit operator shall submit the details of the surveys described
in subsections (1) and (2) to the Petroleum Division, 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
Executive Director of the Petroleum Division before the program is carried out
and within 30 days of the completion date of the surveys, a report shall be
submitted to the Petroleum Division including:

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

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

3(4) Unless otherwise authorized by the Board, the unit operator shall, in
those portions of the unit areas where the Mississippian Formations are known
to be oil bearing, conduct a pressure or other survey to investigate the
presence and effect of communication between the pool and the Mississippian
Formations within one year of commencement of injection and at intervals of
three years thereafter.

a(s5) The Board may, at any time, require the unit operator to carry out
such additional reservoir pressure surveys as it deems necessary.

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

5 The maximum wellhead pressure at which water is iInjected into the
wells referred to in subsection 1(1) shall not exceed 10 000 kPa or such other
maximum pressure as the Board may prescribe and the Board may, from time to
time, prescribe a maximum or minimum rate at vhich water shall be injected
into any well in the unit areas.

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

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

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

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

(c) the results of at least one twenty-four hour production test on each
producing well in the unit areas including volumes of oil, gas and water
produced during the test; and



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

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

e Ot ez llce

Wm. McDonald _ Charles S8, Kang
Deputy Chairman Chairman
OIL AND NATURAL GAS CONSERVATION APPROVED:

BOARD ORDER NO. PM 58 APPROVED THIS
2"“ DAY OF Fi8RVARY A.D., 1988
AT THE CITY OF WINNIPEG

]

JErry Storie
inister of Energy and Mines

¥
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2 THE MINES ACT
(C.C.S.M. c.M160)

Pressure Maintenance (Waskada L.ower Amaranth A Pool) Order No. 5%

Regulation
Filed

Definitions
1 In this order,

"pool" means the Waskada Lower Amaranth A Pool;
wunit area" means the Waskada Unit No. 16,
"unit operator" means Enron 01l Canada Ltd.

Pressure Maintenance Operations

2 In response to an application dated August 13, 1986 from
the unit operator for approval of a project to inject water inte the
pool in proposed Waskada Unit No. 16, the board orders that the unit
operator shall conduct pressure maintenance operations by the
injection of water into the pool underlying the unit area.

3 The pressure maintenance operation shall be in accordance
with and subject to the rules set out in the schedule.

— THE 0Il. AND NATURAL GAS
Fe brugey qg 1947 CONSERVATION BOARD:
Déte
Wm. McDonald - Charles §. Kang ’
Deputy Chairman Chairman ;;?
-

Approved:

Minister, Department of
Energy and Mines

* This Order is 0il and Natural Gas Conservation Becard Order No.
PM 57.
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SCHEDULE
(Section 3)

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

Andex et al Waskada Prov. WIW 5-4-2-25 (WPM)
Andex et al Waskada Prov. WIW 11-4-2-25 (WPM)
Andex et al Waskada Prov. WIW 15-4-2-25 (WPM)
Andex et al Waskada 16-5-2-25 (WPM)

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

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

1(3) Notwithstanding the provisions of subsection (2}, the Board
may, upon its own motion or upon application by the unit operator,
order 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.

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

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

3(1) 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 four wells
in the unit area.

3(2) 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 four wells in the unit area.

3(3) The unit operator shall submit the details of the surveys
described in subsections (1) and (2)/to the Petroleum Division,
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 Executive Director of
the Petroleum Division before the program is carried out and within
30 days of the completion date of the surveys, a repert shall be
submitted to the Petroleum Division including:
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(a) the statie reservoir pressure data obtained from the survey,
corrected to a common datum;

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

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

3(4) The Board may, at any time, require the unit operator to
carry out such additional reservoir pressure surveys as it deems
necessary.

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

5 The maximum wellhead pressure at which water is injected
jinto the wells referred to in subsection 1(1) shall not exceed

10 000 kPa or such other maximum pressure as the Board may prescribe
and the Board may, from time to time, prescribe a maximum or minimum
rate at which water shall be injected into any well in the unit area.

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

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

(a) a rabulation of total 0oil, total water and total gas produced;
(b) a tabulation of the number of producing wells and injection
wells which were active;
(c) the results of at least one twenty-four hour production test
on each producing well in the unit area including volumes of oil,
gas and water produced during the test; and
(d) a summary of any remedial operations carried out on any well
in the unit area.
7 The unit operator, shall, within 60 days of the end of each
calendar year, file with the Petroleum Division a report of the
pressure maintenance program, setting out graphically such
jnterpretive information necessary to evaluate the efficacy of the
waterflood.



THE MINES ACT
(C.C.S5.M. c.M160)

Pressure Maintenance (Waskada Lower Amaranth A Pool) Order No. 4%

Regulation
Filed

Definitions
1 In this order,

"pool" means the Waskada Lower Amaranth A Pool;

"unit areas” means the Waskada Lower Amaranth Unit No. 1, Waskada
Unit No. 2, Waskada Unit No. 3, Waskada Unit No. 4, Waskada Unit
No. 5, Waskada Unit No. 7, Waskada Unit No. 8, Waskada Unit No. 13
and Waskada Unit No. 15;

"unit operator” means Omega Hydrocarbons Ltd.

Pressure Maintenance Operations

2 In response to an application dated October 8, 1986 from
the unit operator for approval of a project to inject water into the
pool in proposed Waskada Unit No. 15, the board orders that the unit
operator shall conduct pressure maintenance operations by the
injection of water into the pool underlying the unit areas.

3 The pressure maintenance operation shall be in accordance
with and subject to the rules set out in the schedule,

Repeal
4, Manitoba Regulation 227/86 (Board Order No. PM 52) is
repealed.
g , THE OIL AND NATURAL GAS
an . 24 /97 CONSERVATION BOARD:
Date

@*—@,/ (@ﬂ" \an ,Q,—/Q)\
Charles S. Kang Wm. McDonald -~
Chairman Deputy Chairman

O hmpreven: ( U)W

Ministef, Department of
Energy and Mines

* This Order is 0il and Natural Gas Conservation Board Order No,
PM 54. :



SCHEDULE
(Section 3)

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

Omega Waskada WIW 13-17-1-25 (WPM)

Omega Waskada WIW 7-18-1-25 (WPM)

Cmega Waskada Prov, WIW 5-20-1-25 (WPM)
Omega Waskada WIW 7-20-1-25 (WPM)

Omega Waskada WIW 13-20-1-25 (WPM)

Omega Waskada WIW 15-20-1-25 (WPM)

Omega Waskada WIW 5-30-1-25 (WPM)

Omega Waskada Prov., WIW A7-30-1-25 (WPM)
Omega Waskada WIW 13-30-1-25 (WPM)

Omega Waskada WIW 15-30-1-25 (WPM)
Omega Waskada WIW 5-31-1-25 (WPM)
Omega Waskada WIW 7-31-1-25 (WPM)
Omega Waskada WIW 13-31-1-25 (WPM)

Omega Waskada WIW 15-31-1-25 (WPM)

Omega Waskada WIW 13-32-1-25 (WPM)
Omega Wdskada Prov. WIW 16-11-1-26 (WPM)
Omega Waskada WIW 5-13-1-26 (WPM)

Omega Waskada WIW 7-13-1-26 (WPM)

Cmega Waskada WIW 13-13-1-26 (WPM)
Cmega Waskada WIW 15-13-1-26 (WPM)
Omega Waskada WIW 15-14-1-26 (WPM)
Omega Waskada Prov. WIW 16-22-1-26 (WFM)
Omega Waskada WIW 7-23-1-26 (WPM)

Omega Waskada WIW 15-23-1-26 (WPM)
Omega Waskada WIW 5-24-1-26 (WPM)

Omega Waskada WIW 7-24-1-26 (WPM)

Omega Waskada WIW 13-24LAm-1-26 (WPM)
Omega Waskada WIW 15-24-1-26 (WPM)

Omega Waskada WIW 5-25-1-26 (WPM)

Omega Waskada WIW 7-25-1-26 (WPM)
Omega Waskada WIW 13-25-1-26 (WPM)
Omega Waskada WIW 15-25-1-26 (WPM}
Omega Waskada WIW 35-26-1-26 (WPM)

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

Omega Waskada WIW 13-26-1-26 (WPM)

Omega Waskada WIW 5-27-1-26 (WPM)
Omega Waskada WIW 7-27-1-26 (WPM)
Omega Waskada WIW 13-27LAm-1-26 (WPM)
Omega Waskada WIW 15-27LAm-1-26 (WPM)
Omega et al Waskada WIW 7-33-1-26 (WPM)
Omega Waskada WIW 13-33-1-26 (WPM)
Omega Sasko Waskada WIW 15-33-1-26 (WPM)
Omega Chevron Waskada WIW 5-34-1-26 (WPM)

0877°P



Omega Chevron Waskada WIW 13-34-1-26 (WPM)
Omega Chevron Waskada WIW 15-34-1-26 (WPM)
Omega Waskada WIW 5-35-1-26 (WPM)

Omega Waskada WIW 13-35-1-26 (WPM)

Omega Waskada WIW 15-35-1-26 (WPM)

Omega Waskada WIW 5-~36-1-26 (WPM)

Omega Waskada WIW 7-36-1-26 (WPM)

Omega Waskada WIW 13-36-1-26 (WPM)

Omega Waskada WIW 15-36-1-26 (WPM)

Omega Waskada WIW 7-5-2-25 (WPM)

Omega Waskada WIW 5-8-2-25 (WPM)
Omega Waskada WIW 7-8-2-25 (WPM)
Omega Waskada WIW 13-8-2-25 (WPM)
Omega Waskada WIW 15-8-2-25 (WPM)

Omega Andex Waskada WIW 5-1-2-26 (WPM)
Omega Andex Waskada WIW 7-1-2-26 (WPM)
Omega et al Waskada WIW 13-1-2-26 (WPM)
Omega Waskada WIW 15-1-2-26 (WPM)

Omega Chevron Waskada WIW 5-2-2-26 (WPM)
Omega Waskada WIW 7-2-2-26 (WPM)

Omega Waskada Prov., WIW 15-2-2-26 (WPM)
Omega Waskada WIW 7-3-2-26 (WPM)

Omega Waskada WIW 13-3-2-26 (WPM)

Omega et al Waskada WIW 15-3-2-26 (WPM)
Omega Waskada WIW 5-4-2-26 (WFM)

Omega et al Waskada WIW 7-4-2-26 (WPM)

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

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

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

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

2 The unit operator, upon the the request of the -Board, shall

satisfy the Board as to the source, suitability and method of
treatment of the water to be injected. .

0877P



(L) 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 one well in
each injection pattern.

3(2) 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 one well in each injection
pattern within the unit areas.

3(3) The unit operator shall submit the details of the surveys
described in subsections (1) and (2) to the Petroleum Division,
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 Executive Director of
the Petroleum Division before the program is carried out and within
30 days of the completion date of the surveys, a report shall be
submitted to the Petroleum Division 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 areas based on the
data obtained; and

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

3(4) Unless otherwise authorized by the Board, the unit operator
shall, In those portions of the unit areas where the Mississippian
Formations are known to be o0il bearing, conduct a pressure or other
survey to Investigate the presence and effect of communication
between the poecl and the Mississippian Formations within one year of
commencement of injection and at intervals of three years thereafter.

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

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

5 The maximum wellhead pressure at which water is injected
into the wells referred to in subsection 1(1) shall not exceed
10 000 kPa or such other maximum pressure as the Board may prescribe
and the Board may, from time to time, prescribe a maximum or minimum
rate at which water shall be injected into any well in the unit
areas.

0877P
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6(1) The unit operator shall, not later than the last day of
each month, file with the Petroleum Division, a report of the
quantity, source and pressure of water injected during the preceding
month into each well referred to in subsection 1(1).

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

(a) a tabulation of total oil, total water and total gas produced;
(b) a tabulation of the number of producing wells and injection
wells which were active;

(c) the results of at least one twenty-four hour production test
on each producing well in the unit areas including volumes of oil,
gas and water produced during the test; and

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

7 The unit operator, shall, within 60 days of the end of each
calendar year, file with the Petrcleum Division a report of the
pressure malntenance program, setting out graphically such
interpretive information necessary to evaluate the efficacy of the
waterfloced.

0877P



I,

THE REGULATIONS ACT

CERTIFICATE

Charles S, Kang, Chairman of The 0il and Natural Gas

Conservation Board, hereby certify that the attached regulation

is the original Order:——

(a)

(b)
(e)
(d)
(e)

(£)

entitled Pressure Maintenance (Waskada Lower Amaranth A
Pool) Order No. 4

made pursuant to The Mines Act;

by The 0il and Natural Gas Conservation Board;

on the aﬂ’“ day of 5ﬁmuwy A.D., 1987;

approved by the Honourable the Minister of Energy and
Mines on the a9 !" day of 5 iy A.D, 1987; and
which regulation comes into force on the day of filing
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THE MINES AGT
(C.C.S.M. ¢ .M160)

Rk

pressure Haintenance (Waskada Lower Amaranth A Pool) order No-

Regulation
Filed

Definitions
1 In this order,

npool" means the Waskada Lower Amaranth A Pool;
"unit area" means the Waskada ynit No. 16.
"unit operator" means Enron 0il Canada Led.

Pressure Maintenance Operations

2 1n response O an application dated August 13, 1986 from
the unit operatorl for approval of a project ro inject water into the
pool in proposed Waskada Unit No. 16, the board orders that the unit
operator shall conduct pressure maintenance operations hy the
injection of water into the pool underlying the unit area.

3 The pressure maintenance operation shall be in accordance
with and subject to the rules set out in the schedule.
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SCHEDULE
(Section 3)

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

Andex et al Waskada Prov. WIW 5-4—2-25 (WPM)
Andex et al Waskada Prov. WIW 11-4-2-25 (WPM)
Andex et al Waskada Prov. WIW 15-4-2-25 (WPM)
Andex et a) Waskada 16-5-2-25 {WPM)

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

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

1(3) Notwithstanding the provisions of subsection (2), the Board
may, upon its own motion or upon application by the unit operatoer,
order the suspension of water injection inte any well or wells,

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

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

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

3(1) Before injection of water is commenced, the unit operator
shall submit, to the Board, results of a survey conducted to
determine the statit reservoir pressure in a minimum of four wells
in the unit area.

3(2) 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 sSurvey to determine the static
reservoir pressure in a minimum of four wells in the unit area.

3(3) The unit operator shall submit the details of the surveys
described in subsections (1) and (2) to the Petroleum Division,
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 Executive Director of
the Petroleum Division before the program is carried out and within
30 days of the completion date of the surveys, a repert shall be
submitted to the Petroleum Division 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 areas based on the
data obtained; and

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

3(4) The Board may, at any time, require the unit operator to
carry out such additional reservoir pressure surveys as it deems
necessary.

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

5 The maximum wellhead pressure at which water is injected
into the wells referred to in subsection 1¢1) shall not exceed

10 000 kPa or such other maximum pressure as the Board may prescribe
and the Board may, from time to time, prescribe a maximum or minimum
rate at which water shall be injected into any well in the unit area.

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

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

(a) a tabulation of total oil, total water and total gas produced;
(b) a tabulation of the number of producing wells and injection
wells which were active;

(¢} the results of at least one twenty-four hour production test
on each producing well in the unit area including volumes of oil,
gas and water produced during the test; and

(d) a summary of any remedial operations carried out on any well
in the unit area,

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



Manitoba Regulation /85
Being
The 0il and Natural Gas Conservation Board
Order No. PM 45

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 Manitcba

{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 1s
economical to do so, and for that purpose where necessary
requiring the introduction or injection into any peol or
portion thereof of gas, air, water or other substance;"

AND WHEREAS, Board order No. PM 40 provides for pressure maintenance by
water flooding in Waskada Lower Amaranth Unit No. 1, Waskada Unit No. 2
and Waskada Unit No. 3.

AND WHEREAS, Board Order No. PM 4l provides for pressure maintenance by
gas injection in waskada Unit No. 4.

AND WHEREAS, Board Order No. PM 42 provides for pressure maintenance by
waterflooding in Waskada Unit No. 5.

AND WHEREAS, the Board received an application dated August 6, 1985 from
omega Hydrocarbons Ltd. for approval of a project to inject water into
the Waskada Lower Amaranth A Pool ("the pool®) in the proposed Waskada
unit No. 8 area in Manitoba. T

AND WHEREAS, the Board received applications dated March 7, October 1 and
October 8, 1985 from Omega Hydrocarbons Ltd. for approval to convert
certaln gas injection wells and certain producing wells in waskada Unit
No. 4 to water injection wells.

AND WHEREAS, the Board has received no objections or interventions with
respect to the applications by Omega Hydrocarbons Ltd.
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AND WHEREAS, Cmega Hydrocarbons Ltd. is the Unit Operator of the Waskada
Lower Amaranth Unit No. 1, Waskada Unit No. 2, Waskada Unit No. 3,
Waskada Unit No. 4, Waskada Unit No. 5 and Waskada Unit No. 8 (™"the Unit
Areas"™) B

NCW THEREFORE, the Board orders that:

1. Board Order No. PM 40 (Manitoba Requlation 250/83), Board Order
No. PM 41 (Manitoba Requlation 15/84) and Board Order No. PM 42
(Manitoba Requlation 241/84) are hereby rescinded.

2. The Unit Operator shall conduct pressure maintenance operations
by the injection of water into the pool underlying the Unit
Areas.

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

PRESSURE MAINTENANCE RULES

1(1) Water shall be injected into the pool through the wells:
Omega Waskada WIW 5-30-1-25 (WPM)
Omega Waskada WIW 13-30-1-25 (wPM)
Omega Waskada WIW 15-30-1-25 (wPM)
Omega Waskada WIW 5-31-1-25 {(WPM)
Omega Waskada WIW 7-31-1-25 (WPM) .
Omega Waskada WIW 13-31-1-25 (WPM)
Cmega Waskada WIW 15-31-1-25 (wpM)
Omega Waskada WIW 13-32-1-25 (WPM)
Omega Waskada Prov. WIW 16-11-1-25 (wPM)
Omega Waskada WIW 5-13-1-26 (WPM)
Omega Waskada WIW 7-13-1-26 (WPM)
Omega Waskada WIW 13-13-1-26 (WPM)
Omega Waskada WIW 15-13-1-26 (WPM)
Omega Waskada WIW 15-14-1-26 (WPM)
Omega Waskada Prov. WIW 16-22-1-26 (wPM)
Omega Waskada WIW 7-23-1-26 (WPM)
Omega Waskada WIW 15-23-1-26 (WPM)
Omega Waskada WIW 5-24-1-26 (WPM)
Omega Waskada WIW 7-24-1-26 (WPM)
Omeqa Waskada WIW 13-24LAm—-1-26 (WPM)
Omega Waskada WIW 15-24-1-26 (wWPM)
Omega Waskada WIW 5-25-1-26 (WPM)
Omega Waskada WIW 7-25-1-26 (WPM)
Omega Waskada WIW 13-25-1-26 (WPM)
Omega Waskada WIW 15-25-1-26 (WPM)
Omega Waskada WIW 5-26-1-26 (wPM)
Omega Waskada WIW 7-26-1-26 (wPM)
Omega Waskada WIW 13-26-1-26 (WPM)
5-27-1-26 (wWPM)
7-27-1-26 (WPM)
3-27LAm-1-26 (WPM)

Omega Waskada WIW
Omega Waskada WIW
Omega Waskada WIW 1
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(2)

(3)

(4)

3(D)

(2)

(3)

Omega Waskada WIW 15-27LAm-1-26 (WPM)
Omega Waskada WIW 5-35-1-26 (WPM)
Cmega Waskada WIW 13-35-1-26 (WPM)
Omega Waskada WIW 15-35-1-26 (WPM)
Omega Waskada WIW 13-36-1-26 (WPM)
Omega Waskada WIW 15-36-1-26 (WPM)
Cmega Waskada WIW 5-8-2-25 (WPM)
Omega Waskada WIW 7-8-2-25 (WPM)
Omega Waskada WIW 13-8-2-25 (WPM)
Omega Waskada WIW 15-8-2-25 (WPM)
Omega Chevron Waskada WIW 5-2-2-26 (WPM)
Omega Waskada WIW 7-2-2-26 (WPM)

and such other wells in the Unit Areas 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,
upcn application by the Unit Operator, approve the suspension of
water injection into any well or wells, provided that the Board
is satisfied that pressure maintenance operations in the Unit
Areas will not be adversely affected.

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

The Unit Operator, upon the the request of the Board, shall
satlsfy 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 reservolr pressure in a minimum of one well iIn each
injection pattern.

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 one well in each injection
pattern within the Unit Areas.

The Unlt 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:



(4)

(5}

6(1)

(2)

{a) the static reservolr pressure data obtained from the
survey, corrected to a common datum;

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

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

Unless otherwise authorized by the Board, the Unit Operator
shall, in those porticns of the Unit Areas where the
Mississippian Formations are known to be oil bearing, conduct a
pressure or other survey to investigate the presence and effect
of communication between the Pocl and the Mlssissippian
Formations within one year of commencement of injection and at
intervals of three years thereafter.

The Board may, at any time, réquire 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 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 Areas.

The Unit Cperator 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) a tabulation of total oil, total water and total gas
produced;

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

{c) the results of at least one twenty-four hour production
test on each producing well in the Unit including volumes
of oll, gas and water produced during the test;



(d) a summary of any remedial operations carried out on any
well in the Unit Areas. ‘

7. The Unit Operator, shall, within 60 days of the end of each
calendar year, file with the Petroleum Branch a report of the
pressure maintenance program, setting out graphically such
interpretive information necessary to evaluate the efficacy of
the waterflood.
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OIL AND NATURAL GAS ORDER NO. PM 45,

; MADE AND PASSED THIS o7<-2X DAY OF

) Oc¥sbe. A.D., 1985, AT THE CITY OF
WINNIPEG, IN THE PROVINCE OF MANITOBA,

BY THE OIL AND NATURAL GAS CONSERVATICN BOARD

£, @ WO AL

charlées Kang, Chairman wm. McDonald, Deputy Chairman
The 0il and Natural Gas The 0il and Natural Gas
Conservatlion Board Conservation Board
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ng F. Redgwell, Memﬁz.-f/"\

e 011 and Natural Gas
Conservation Board

Approved:
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Wwilson Parasiuk, Minister
Department of Energy and Mines




Manitoba Regulation /84
Belng
THE OIL AND NATURAL GAS CONSERVATION BOARD

ORDER NQ. PM 43

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 011 and Natural Gas

Conservation Board of Manitaba )

. (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:

ng2(9) Without restricting the generality of subsection (8) the
board, with 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 inkroduction or injection intoc any pool or

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

AND WHEREAS, the Board received an application dated September 12, 1984
from Omega Hydrocarbons Ltd. for approval of a pilot project to inject
water into a portion of the Waskada Lower Amaranth A Pool ("the Pool™) in
Manitoba;

AND WHEREAS, the Board has received no objections to the application by
Omega Hydrocarbons Ltd. {"the Operator").

NOW THEREFORE, the Board orders that:

1.

The Operator shall conduct pressure maintenance operations by
the injection of water into the portion of the Pool which
underlies Legal Subdivisions 2, 6, 7, 8 and 10 of Section
11-2-26 (WPM) ("the project area™).

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

-1~



1. (1)

(2)

(3)

4.(1)

{(2)

(3)

(4)

Water shall be injected into the Pool.through the well:
OMEGA WASKADA PROV. WIW 7-11-2-26 (WPH)

and such other wells in the project area as the Board may
approve.

After the commencement of injection, the Operator shall, subject
te 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, or om its own motion, approve
or require suspension of water injection into any well or wells
provided that the Board is satisfied that pressure maintenance
operations in the project area will not be adversely affected.

The completion of the well referred to in subclause (1) will be
ag 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 one well in the
project area.

The Operator shall, not less than six months nor more tham 12
months after the commencement of injection, conduct a survey to
determine the staktiec reservoir pressure in a minimum of one well
in the project area.

The Operator shall submit the details of the surveys described
ih 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 shukb-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, carrected to a common datum;

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

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

1



7.(1)

(2)

9.(1)

(2)

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 well 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 project area.

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

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

" and anectlon operatxons during the precedlng month. This

report shall include:

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

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

{¢) the results of at least one twenty-four hour production
test on each producing well in the project area including
volumes of 0il, gas and water produced during the test;

(d) a summaf& of any remedial operations carried out on any
well in the project area.

Unless otherwise authorized in writing by the Board, the _
Operator shall, prior to the expiration of this Order, file with
the Petroleum Branch a report of the pressure maintenance
program, setting out graphically such interpretive informaktion
necessary to evaluate the performance and efficacy of the
waterflood. This report is also to include discussions and
recommendations regarding continuation or expansion of the pilot
or termination of injection.

Subject to subclause (2}, this Order shall terminate on December
1, 1938s5.

Notwithstanding the provision of subclause (1), the Board may,
upon application of the Operator, extend the term of this Order.

3=



0il and Natural Gas Order No. PH 43,
made and passed this é-/f:
day of November A.D., 1984 at
the City of Winnipeg, in the
Province of Manitoba, by The
0il and Natural Gas
QOnservation Board.
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Deputy Chairman, Meémber,

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

Approved:
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Wilson D. Parasiuk
Minister of Energy and Mines




Manitoba Regulation /84
Being
The 0il and Natural Gas Conservation Beard

Order No. PM 42

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: .

"g2(9) Without restricting the generality of subsection
- {8) the board, with the approval of the minister, may
make orders

(@) 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 er injection into any pool
‘or portion thereof of gas, air, water or other
substance;"

AND WHEREAS the Board recéived an application dated April 13, 1984
from Omega Hydrocarbons Ltd. 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 Omega Bydrocarbons Ltd.
dated August 28, 1984 and October 1il, 1984 in response to the Board's
request for additional information.

AND WHEREAS Omega Hydrocarbons is the Unit Operator of the Waskada
Unit No. 5;

NOW THEREFORE, the Board orders that:
1. The Unit operator shall conduct pressure maintenance operations

by the injection of water into the Waskada Lower Amaranth A Pool
underlying the area of Waskada Unit No. 5 ("the Unit area')}.

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




(1)

(2)

(3)

(4)

(L

(2)

(3)

PRESSURE MAINTENANCE RULES

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

Cmega Waskada WIW 13-35-1-26 (WPM)

Cmega Waskada WIW 15-35-1-26 (WPM)

Omega Chevron Waskada WIW 5-2-2-26 (WPM)
Omega Waskada WIW 7-2-2-26 (WPM)

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

After the commencement of injection, the Uait Operator shall,
subject to any remedial work required to be performed on the
wells referred teo in subclause (1) of this clause, endeavour
to maintain continuous 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 completicn of the wells referred to in subclause (1) will
be as prescribed by the Director of the Petrocleum Branch.

The Unit 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 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 one well in
each injection pattern within the Unit Area.

The Unit 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 tc be used, and the intended shut-in
periecds 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 reservolr pressure data obtained from the
survey, corrected to a common datum;

(b) an isobaric map of the Pocl 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 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 chanmelling or break-through of injected water
to producing wells or any indication of other detrimental
effects that may be actributable to the pressure maintenance
cperations. '

The maximum wellhead pressure at which water is injected
into the wells referred to in subclause (1) of clause 1l
herecf 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, f£ile with the Petroleum Branch, a repor< of the
quantity, source and pressure of water injected during the
preceding month iato cach well referred to in clause 1 hereof.

The Unit Operator shall, not 1gter than the last day of each
month, file with the Petroleum Branch a summary report of
productien and injection operatiomns during the preceding
month. This report shall include:

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

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

(¢) the results of at least one twenty—four hour pro-
duction test on each producing well in the Unit
including volumes of oil, gas and water produced
during the test;

(d) a summary of any remedial operations carried out on
any well in the Units.

The Unit Operator,shall, within 60 days of the end of each
calendar year, file with the Petroleum Branch a report of the
pressure maintepance program, setting out graphically such
interpretive information necessary to evaluate the efficacy
of the waterflood.
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Deputy Chairman
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Member
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Manitoba Regulation 15/84
Being
THE OIL AND NATURAL GAS CONSERVATION BOARD
ORDER NO. PM 41

An Order Pertaining to Pressure Maintenance by Gas 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 Oil and Natural Gas Conservation Board of Manitoba

(Filed February 3, 1984}

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:
“52(8) Without restricting the generality of subsection (8) the board, with 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 doso, 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 June 23, 1983 from Cmega
Hydrocarbons Litd. for approval of a project to inject water and gas into the Waskada Lower
Amaranth A Pool (“the Pool”) in Manitobs;

AND WHEREAS, by Board Order No. PM 40 the Board approved injection of water into
certain portions of the Pool;

AND WHEREAS, the Board received an intervention to the said application from Chevron
Canada Resourees Limited dated October 4, 1983 pertaining to certain aspects of the proposed
gas injection;

AND WHEREAS, the Board has received a letter from Omega Hydrocarbons Ltd. dated
December 8, 1983 requesting that the said application be modified to exclude two wells,
Omega Waskada Prov. 16-11-1-26 (WPM) and Omega Waskada 7-13-1-26 (WPM) from the list
of proposed gas injection wells;

AND WHEREAS, the Board has received a letter from Chevron Canada Resources Limited,
dated December 20, 1983 withdrawing its intervention to the modified application;

AND WHEREAS, the Board has received letters of concern regarding certain aspects of the
project from Roxy Petroleum Ltd. dated October 18, 1983, and Tundra Oil and Gas dated
October 6, 1983;

AND WHEREAS, Omega Hydocarbons Ltd. is the Unit Operator of the proposed Waskada
Unit No. 4 (“the Unit”).

NOW. THEREFORE, the Board orders that:

1. TheUnitOperator shall conduct pressure maintenance operations by the injection of gas
into the Waskada Lower Amaranth A Pool underlying the areaof the proposed Waskada
Unit No. 4 (“the Unit Area”").
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2. The Pressure maintenance operations shall be in aceordance with, and subject to, the
following rules:

PRESSURE MAINTENANCE RULES

1. {1) Gas shall be injected into the Lower Amaranth Formation through the wells:
Omega Waskada GIW 5-13-1-26 (WPM)
Omega Waskada GIW 13-13-1-26 (WPM)
Omega Waskada GIW 15-13-1-26 {WPM)
Omega Waskada GIW 15-14-1-16 (WPM)
Omega Waskada GIW 7-23-1-26 (WPM)
Omega Waskada GIW 524-1-26 (WPM)
Omega Waskada GIW 7-24-1-26 (WPM)
and such other wells in the Unit Area as the Board may approve.

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

(3) Notwithstanding the provisions of subclause (2), the Board may, upon application %
by the Unit Operator, or on its own motion, approve or require suspension of gas
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.

(4) The Board may, upon application by the Unit Operator, or on its own motion,
approve or require the conversion of any well or wells from gas injection to water
injection if the Board is of the opinion that continued gas injection would be
detrimental to pressure maintenance operations or to ultimate recovery or if the
Board is of the opinion that there is an insufficient supply of gas for injection.

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

2. (1) Before the injection of gas is commenced, the Unit Operator shall submit to the
Board the results of a survey conducted to determine the static reservoir pressure
in a minimum of six wells in the Unit Area.

(2) The Unit Operator shall, not less than six months nor more than twelve months
after the commencement of injection, and at yearly intervals thereafter, conduct
a survey to determine the static reservoir pressure in a minimum of six wells in
the Unit Area.

(8) TheUnit Operator shall submit the details of the surveys described in subclauses
(1) and (2) of this clause to the Petroleum Branch, ineluding & 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) anisobaric map of the Pool within the unit Area based on the data obtained;
and

(c) adiscussion of thesurvey results and pressure distribution within the Pool.

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

Page 40



dancewith,ands  .etgg the

tULES

h Formation through the wells.
PM) .
WPM)

VPM)

NEM)

‘PM)

PM)

PM}

2 Board may approve,

Operator shall, subject to any
vells referred toin subelause (1)
s injection.

he Board may, upon application
Ve or require suspension of gas
Board is satisfied that pressure
t be adversely affected,

'perator, or on its own motion
‘e.lls from gas injection towater'
tinued gas injection would be
i to ultimate recovery or if the
nt supply of gas for injection,

1se (1) will be as preseribed by

t Operator shall submit to the
1e thestatic reservoir pressure

nor more than twelve months
' llnterva}ls_thereafter, conduct
it a mthimum of six wells in

rveys described in subelauses
cluding a list of the wells to be
d, and the intended shut-in
ned from the Director of the
1 out. _Within 30 days of the
submitted to the Petroleum

»m the survey, corrected to g
abased on the dataobtained:

distribution within the Pool,

Jperator to carry out such
S necessary.

February g, 1984.‘

February 18, 1984

THE MANITOBA GAZETTE Vol. 113, No. 7

3

6. (1)

2)

The Unit Operator shall immediately report to the Board any indication of
channeling or breakthrough of injected gas to producing wells or any indication
of other detrimental effects that may be attributable to the pressure maintenance

operations.

The Unit Operator shall, within 30 days of the effective date of this Order, submit
to the Director of the Petroleum Branch, for approval, a comprehensive program
of incerporation of a chemical or other tracer material in the injected gas,
together with a comprehensive program of monitoring gas production from
wells in or adjoining the Unit Area and completed in the Mississippian
Formation, in order to determine the presence of the tracer material.

The maximum wellhead pressure at which gas is injected into the wells referred
to in subclause (1) of clause 1 hereof shall not exceed 17 000 kPa or such other
maximum pressure as the Board may prescribe. The Board may, from time to
time, prescribe a minimum or maximum rate at which gas shall be injected into
any well in the Unit Area.

The Unit Operators shall, not later than the last day of each month, file with the
Petroleum Branch, a report of the quantity and pressure of gas injected during
the preceding month into each well referred to in subclause 1 (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) a tabulation of total oil, total water and total gas produced;

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

{¢) the results of at least one twenty-four hour production test on each
producing well in the Units including volumes of oil, gas and water
produced during the test;

{(d) interpreted resultsof the monitoring program required pursuant to clause
4 hereof;

(e) asummary of any remedial operations carried out on any well in the Unit.

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 gas flood.
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THE REGULATIONS ACT

CERTIFICATR

I, Marc Eliesen, Chairman of The 0il and Natural Gas Conservation

Board, hereby certify that the attached regulation is the original

Order:—-

(a)

(b)
(c)
(d)
(e)

()

entitled The 011 and Natural Cas Conservation Board Ordar
No. PM 41;

made pursuant to The Mines Act;

by The 01l and Natural Gas Conservation Board;

on the 3lst day of Jarmary  A.D, 1984;

approved by the Honourable the Minister of Energy and Minas
on the 31lst day of Jamuary  A.D. 1984; and

which regulation comes into force on the day of filing with

the Registrar of Regulations.

DATED this 3lat day of January A.D. 1984

Marc Eliesen

Chairman,

The 0il and Natural Gas
Conservation Roard



Manitoba Regulation /84
Being
THE OIL AND NATURAL GAS CONSERVATION BOARD
ORDER NO. PM 41

An Order Pertaining to Pressure Maintenance by Gas 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(9) Without restricting the generality of subsection
(8) the board, with approval of the minister, may
make orders

(d) requiring the repressuring, recvcling, 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 June 23, 1983
from Omega Hydrocarboms Ltd. for approval of a project to inject water
and gas into the Waskada Lower Amaranth A Pool ("the Pool") in Manitoba;

AND WHEREAS, by Board Order No. PM 40 the Board approved injection of
water into certain portions of the Pool;

AND WHEREAS, the Board received an intervention to the said application
from Chevron Canada Resources Limited dated October 4, 1983 pertaining
to certain aspects of the proposed gas injection;

AND WHEREAS, the Board has received a letter from Omega Hydrocarbons Ltd.
dated December 8, 1983 requesting that the said application be modified
to exclude two wells, Omega Waskada Prov. t6-11-1-26 (WPM) and Omega
Waskada 7-13-1-26 (WPM) from the list of proposed gas injection wells;

AND WHEREAS, the Board has received a letter from Chevron Canada Resources
Limited, dated December 20, 1983 withdrawing its intervention to the
modified application;



AND WHEREAS, the Board has received letters of concern regarding
certain aspects of the project from Roxy Petroleum Ltd. dated
October 18, 1983, and Tundra 0il and Gas dated October 6, 1983;

AND WHEREAS, Omega Hydrocarbons Ltd. is the Unit Operator of the
proposed Waskada Unit No. & ("the Unit").

NOW, THEREFORE, the Board orders that:

1. The Unit Operator shall conduct pressure maintenance operations
by the injection of gas into the Waskada Lower Amaranth A Pool
underlying the area of the proposed Waskada Unit No. 4 ("the Unit
Area'):

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

PRESSURE MAINTENANCE RULES

1. (1) Gas shall be injected into the Lower Amaranth Formation
through the wells:

Omega Waskada GIW 5-13-1~-26 (WPM)
Omega Waskada GIW 13-13-1-26 (WPM)
Omega Waskada GIW 15-13-1-26 (WPM)
Omega Waskada GIW 15-14-1-16 (WPM)
Omega Waskada GIW 7-23-1-26 (WPM)
Omega Waskada GIW 5-24-1-26 (WPM)
Omega Waskada GIW 7-24-1-26 (WPM)

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

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

(3) Notwithstanding the provisions of subclause (2), the Board
may, upon application by the Unit Operator, or on its own
motion, approve oTr require suspension of gas 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.

(4) The Board may, upon application by the Unit Operator, or on
its own motion, approve Or require the conversion of any well
or wells from gas injection to water injection if the Board
is of the opinion that continued gas injection would be
detrimental to pressure maintenance operations or to ultimate
recovery or if the Board is of the opinion that there is an

insufficient supply of gas for injection.



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

(1) Before the injection of gas is commenced, the Unit Operator
shall submit to the Board the results of a survey conducted
to determine the static reservoir pressure in a minimum of
six wells in the Unit Area.

(2) The Unit Operator shall, not less than six months nor more
than twelve months after the commencement of injection,
and at yearly intervals thereafter, conduct a survey to
determine the static reservoir pressure in a minimum of
six wells in the Unit Area.

(3) The Unit 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 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 channeling or breakthrough of injected gas to
producing wells or any indication of other detrimental effects
that may be attributable to the pressure maintenance operations.

The Unit Operator shall, within 30 days of the effective date

of this order, submit to the Director of the Petroleum Branch,

for approval, a comprehensive program of incorporation of a

chemical or other tracer material in the injected gas, together

with a comprehensive program of monitoring gas production from

wells in or adjoining the Unit Area and completed in the Mississippian
Formation, in order to determine the presence of the tracer material.



The maximum wellhead pressure at which gas is injected into the
wells referred to in subclause (1) of clause 1 hereof shall not
exceed 17 000 kPa or such other maximum pressure as the Board
may prescribe. The Board may, from time to time, prescribe a
minimum or maximum rate at which gas shall be injected into any
well in the Unit Area.

(1) The Unit Operators shall, not later than the last day of
each month, file with the Petroleum Branch, a report of
the quantity and pressure of gas injected during the
preceding month into each well referred to in subclause
1(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 report shall include:

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

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

(c) the results of at least one twenty-four hour pro-
duction test on each producing well in the Units
including volumes of o0il, gas and water produced
during the test;

(d) interpreted results of the monitoring program required
pursuant to clause 4 hereof;

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

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 gas flood.



0il and Natural Gas Order No. PM 41,
made and passed this 3lst day of
January A.D., 1984, at this City
of Winnipeg, in the Province of
Manitoba, by The 0il and Natural
Gas Conservation Board.

oy

Marc Eliesen Ian Haugh

Chairman, Deputy Chairgdn,

The 0il and Natural Gas The 011 and Ratural Gas
Conservation Board Conservation Board

Y

W a
JK Redgwell (C\\

= Meimber,
The 0il and Natural Gas
Conservation Board

Approved:

Wilson D. Parasiuk
Minister of Energy and Mines
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Manitoba Regulation 250/83

Belug
The Oil and Natural Gas Conservation Board
Order No. PM 40

An Order Pertaining 1o Pressure Maintenance by Water Flooding
Waskada Lower Amaranth A Pool

Made and Passed Purswant to “The Mines Aet™ Cap. Mrao, of the Costivieig
Cousolidution of the Statates of Mo itoba, aind Anendments Thereto,
by The Oil and Natural Gas Conserveation Bourd of Manitoha

(Filed Novewber 30, 145.3)

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 generality of subsection (8) the board. with the
approval of the minister. may make orders

{(d} requiring the repressuring, recyeling. 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 inteany pool or portion
thereof of gas. air, water or other substance:™

AND WHEREAS the Board received an application dated June 23. 1983 from Omega
Hydrocarbons Ltd. for approval of a project to inject water and gas into the Waskada Lower
Amaranth A Pool (“the pool”} in Manitoba.

AND WHEREAS the Board has received an intervention, to the said application. from
Chevron Canada Rsources Limited dated October 4. 1983 pertaining to certain aspects of the
proposed gas injection:

AND WHEREAS the Board has received a letter from Omega H_\'d:'ocal-bo115 Ltd. dated
October 6, 1983 requesting that those portions of the said application pertaining to gas
injection be hel_d in abeyance; " - -

AND WHEREAS the Board has received letters of concern regat'(i‘ing ce-rtai::l aspects of the

project from Roxy Petroleum Litd. dated October 18, 1983, and Tundra Qil and Gas dated
October 6, 1983:

AND WHEREAS Omega Hydrocarbons is the Unit Operator of the Waskada Lower
Amaranth Unit No. 1, the_ Waskada Unit No. 2 and the Waskada Unit No. 3 {"the Units™);

NOW THEREFORE, the Board orders that:

1. The Unit Operator shali conduct pressure maintenance operations by the injection of
water into the Waskada Lower Amaranth A Poo] underlying the areas of Lower
Amaranth Unit No. 1, Waskada Unit No. 2 and Waskada Unit No. 3 (“the U_nit Areas™.
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2. The pressure maintenance operations shall be in accordance with, and subject to, the
following rules:
PRESSURE MAINTENANCE RULES
1. (1} .Water shall be injected into the Lower Amaranth Formation through the
wells: S ’ '
s-_ - Omega Waskada WIW 5-30-1-25 (WPM)
317 Orega Waskada WIW 13-30-1-25 (WPM) v i
Omega Waskada WIW. 15-30-1-25 (WPM) -~ ) ceem T
Omega Waskada WIW 5-31-1-25 (WPM) -
“*Omega Waskada WIW 7-31-1-25 (WPM) L
2"~ Omega Waskada Prov. WIW 16-22-1-26 {WPM)
.= Omega Waskada WIW 15-23-1-26 (WPM)
- Omega Waskada WIW 13-24LAm-1-26 (WPM) R
-Omexa Waskada WIW 15-24-1-26 (WPM) D

. ..Omega Waskada WIW 5-25-1-26 (WPM) .

" Omega Waskada WIW 7-25-1-26 (WPM)
Omega Waskada WIW 13-25-1-26 (WPM)
- . Omegu Waskada WIW 15-25-1-26 (WPM}

s Omega Waskada WIW 5-26-1-26 (WPM)
L Omega Waskada WIW 7-26-1-26 (WPM)
mOmexa Waskada WIW 13-26-1-26 (WPM)
ety ‘Omega Waskada WIW 5-27-1-26 (WPM) -
hey $7'Omega Waskada WIW 7-27-1-26 (WPM)
Omega Waskada WIW 13-27-1-26 (WPM)
gl MeRa Waskada WIW 15-27LAm-1-26 (WPM)

‘ et et s T ) ST
R Wund such other wells in the Unit Areas as the Board may approveR

&

; l2} ) " After the commencement of injection. the Unit Operator shall‘sub}ect'to iny
- 7. remedial work required to be performed on the wells referred to in subclause

" (1) of this clause. endeavour to maintain continuous injection, -

(3) 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 Areas will not be adversely affected.

(4} Thecompletionof the wells referred to in subelause (1) will be as precribed by
“the Director of the Petroleum Branch. ‘

3 'T‘h'e Unit Opefamr. 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.

4.+ (1)- Beforeinjectionof water is commenced. the Unit Operator shall submit to the
Board results of a survey conducted todetermine thestatic reservoir pressure
in a minimum of one well in each injection pattern within the Unit Areas.

{2) 'The Unit Operator shall, not less than six months nor more than 12 months
after the commencement of injection, and at vearly intervals therafter,
conduct a survey to determine the static reservoir pressure in a minimum of
one well in each injection pattern within the Unit Areas.
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-+ (3) . The Unit Operator shall submit the details of the surveys described in
E-: - -+ .. - subclauses(1)and (2)of thisclause to the Petroleum Branch, including a list of
3 o - 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 Petroteum Branch before the program is carried out. Within 30
;. o=~ days of the completion date of the surveys, a report shall be submitted to the

b _ Petroleum Branch including:

o L e T A -

(@) “the statie reeervmrpressﬁredat;obt;aed Trom the survey, corrected toa

“ 1. 7. common datum; T A I Ry

" R () isobaric map of the Pool w_ithin‘:thé'.U\nit A_reaé,b_ _on the data

ey e 1o, - ODtRINEd; and . . ool o on e

< -.er. (e} ~-a discussion of the survey results and pressure distribution within
© . "%-the Pool. - e e T |

(4) , “The Board may, at any time, _'re'ciuiée th;: Unit Operatﬂrto é#rry out such
additional reservoir pressure surveys as it deems necessary.

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

the pressure maintenance
SRR ot T e

R ELTEAEN

- % oy gL Lo v Tae oA P A
T8 TheUﬁJi_tOpémtbr'shaﬁl,'wnhin 30 days of the effectivédateof thisorder; submitto  °
"¢ ... the Director. of the Petroleum Branch, for approval, a comprehensive program of. =
*". incorpotation of 2 chemical or other tracer material in the injected water, together -
with a comprehensive program of monitoring water production from wells inor
adjoining the Unit Areasand completed in the Mississippian Formation, inerderto
determine the presence of the tracer material. TR e e e

7. Themaximum wellhead pressureat which water is injected into the wells referred

o to in subclause (1) of clause 1 hereof shall not exceed 10 000 kPa or such other

' k' maximum pressure as the Board may prescribe. The Board may, from time to time,

[ . prescribe a maximum or mimiroum rate at which water shall be injected intoany
well in the Unit Areas. - e '

i .~ 8. (1) TheUnitOperator shall.'not later than the last day of each month. file withthe
i 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

_hergof. .
o (V4] Tfle Unit Operator shall, not later than the last day of each month, file with the
13 Petroleurn Branch a summary report of production and injection operations

during the preceding month. This report shall include:

{a) a tabulation of total oil, tota] water and tota] gas produced;

(b) atabulation of the number of producing welis and injection wells which
were active;

(c) the results of at least one twenty-four hour preduction test on each
producing well in the Units including volumes of oil. gas and water
produced during the test;

(d) interpreted results of the monitoring program required pursuant to
clause 5 hereof;

(e) a summary of any remedial operations carried out on any well in
the Units.
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9. 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
L graphically such mterpretwe mformat:on necessary. toevaiuate the efficacy of the
Lo Waterﬂood - . - RN S o 2
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December 5, 1983

Omega Hydrocarbons Ltd.
630, 330 ~ 5th Avesue B.W.
Calgary, Albexta

TP OLA

Attention: My, G, E. Patey
Vice Prasident, Prodwetion

Dear Sirs:

Be: Beard Order Neo. PX 40 -~
Waskada Lowey Ameranth & Poel

Enclosed i3 Boaxrd Ordexr Ne. I 40 relating to pressure maintenance
operations im the Waskada Lower Ameranth Unit No. 1 and prepesed Vaskada
Usite Bo. 2 and 3. The Board wishes to draw your attention specifically
to the following poiuts:

(s) Deaxd approval of the unitimatien agreements for the proposed
Washada Units 2 and 3 is required prior to initiatiem of injestion
ia these Units.

(b) Clauss No. & of Ovrder No. P AD vequires that withia 30 daye of the
effective date of the Ovder, Omega submit to the Petrolewm Branch a

comprehensive pregram for imcorporating tracer material in the
injected water.

(e) It will be necesssry for Omega to apply for an exemption from
provisions of The Pips Lime Act relating to obtainimg & comstruo-
tien pernit and an eperatiag licence for those parts of Omega's
injection system not covered in a previsus exemption dated
Jemuary 23, 1983. A copy of subnission requirements for an
application for such sa enmmptien is enclesed.

Yours siacerely

TRE OIL AND NATUBAL GAS
CONSERVATION BOARD

LRD/IR/ra

be: Petrolewm Branch Deputy Chairman



Maniteoba Regulation /83
Being
The 0il and Natural Gas Conservation Board

Order No. PM 40

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(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 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 June 23, 1983 from
Omega Hydrocarboms Ltd. for approval of a project to inject water and
gas into the Waskada Lower Amaranth A Pool ("the Pool") in Manitoba.

AND WHEREAS the Board has received an intervéntion, to the said application,
from Chevron Canada Resources Limited dated October 4, 1983 pertaining
to certain aspects of the proposed gas injection;

AND WHEREAS the Board has received a letter from Omega Hydrocarbons Ltd.
dated October 6, 1983 requesting that those portions of the said
application pertaining to gas injection be held in abeyance:

AND WHEREAS the Board has received letters of concern regarding
certain aspects of the project from Roxy Petroleum Ltd. dated
October 18, 1983, and Tundra 0il and Gas dated October 6, 1983;



AND WHEREAS Omega Hydrocarbons is the Unit Operator of rthe Waskada
Lower Amaranth Unit No. 1, the Waskada Unit No. 2 and the Waskada
Unit No. 3 ("the Units');

NOW THEREFORE, the Board orders that:

l.

The Unit operator shall conduct pressure maintenance operations

by the injection of water into the Waskada Lower Amaranth A Pool
underlying the areas of Lower Amaranth Unit No. 1, Waskada Unit

No. 2 and Waskada Unit No. 3 ('"the Unit Areas').

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

PRESSURE MAINTENANCE RULES

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

Omega Waskada WIW 5-30-1-25 (WPM)
Omega Waskada WIW 13-30-1-25 (WPM)
Omega Waskada WIW 15-30-1-25 (WPM)
Omega Waskada WIW 5-31-1-25 (WPM)
Omega Waskada WIW 7-31-1-25 (WPM)
Omega Waskada Prov., WIW 16-22-1-26 (WPM)
Omega Waskada WIW 15-23-1-26 (WPM)
Omega Waskada WIW 13-24LAm-1-26 (WPM)
Omega Waskada WIW 15-24-1-26 (WPM)
Omega Waskada WIW 5-25-1-26 (WPM)
Omega Waskada WIW 7-25-1-26 (WPM)
Omega Waskada WIW 13-25-1-26 (WFM)
Omega Waskada WIW 15-25-1-26 (WPM)
Omega Waskada WIW 5-26-1-26 (WPM)
Omega Waskada WIW 7-26-1-26 (WPM)
Omega Waskada WIW 13-26-1-26 (WPM)
Omega Waskada WIW 5-27-1-26 (WPM)
Omega Waskada WIW 7-27-1-26 (WPM)
Omega Waskada WIW 13-27-1-26 (WPM)
Omega Waskada WIW 15-27LAm-1-26 (WPM)

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

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

(3) 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 Areas will not be adversely affected.



(4) 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 request of the Board, shall satisfy
the Board as to the source, suitability and method of treatment
of the water to be injected.

(1) 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 one
well in each injection pattern within the Unit Areas.

(2) 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 one well in
each injection pattern within the Unit Areas.

(3) The Unit 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 he surveyed,
the measurement technique to bhe used, and the intended shut-in
pericds 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 Areas based
on the data obtained; and

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

(4) 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 Unit Operator shall, within 30 days of the effective date of

this order, submit to the Director of the Petroleum Branch, for
approval, a comprehensive program of incorporation of a chemical

or other tracer material in the injected water, together with a
comprehensive program of monitoring water production from wells

in or adjoining the Unit Areas and completed in the Mississippian
Formation, in order to determine the presence of the tracer material.



10.

The maximum wellhead pressure at which water is injected into the
wells referred to in subclause (1) of clause | hercof shall not
exceaed 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 Areas.

(1)

(2)

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
preduction and injection operations during the preceding
month. This report shall include:

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

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

(¢) the results of at least one twenty-four hour pro-
ductien test on each producing well in the Units
including volumes of ¢il, gas and water produced
during the test;

{d) interpreted results of the monitoring program required
pursuant to clause 5 hereof;

{(e) a summary of any remedial operations carried out on any
well in the Units. ’

The Unit Operator shall, within 60 days of the end of each calendar
year,
maintenance program, setting out graphically such interpretive

file with the Petroleum Branch a report of the pressure

information necessary to evaluate the efficacy of the waterflood.

Board Order No. PM 39, being Manitoba Regulation 36/83, is hereby

repealed,



¢

0il and Natural Gas Order No. PM 40,

made and passed this 28 day of
November A.D., 1983, at this City
of Winnipeg, in the Province of
Manitoba, by The 0il and Natural
Gas Conservation Board,

-

Fare Feese,

Marc Eliesen

Chairman,

The 0il and Natural Gas
Conservation Board

)
s

-

-u/v<‘ Fa )b‘l—- B At
N

5 AF. Redgwell SemT TN
Member,
The 0il and Natural Gas
Conservation Board

Approved:

ﬂ;ﬁm%@

Wilson D. Parasiuk
Minister of Energy and Mines

Lan Haugh
Deputy Chairgan,
The 0il andfNatural Gas

Conservation Board



THE REGULATIONS ACT

CERTIFICATE

I, Maxrc Eliesen, Chairman of The 01l and Natural Gas Coﬁ;;;;;gion

Board, hereby certify that the attached regulation is the original

Order:—

{a) entitled The 0il and Natural Cas Conservation Board Order
No. PM 39;

(b) made pursuant to The Mines Act;

(¢) by The 0il and Natural Gas Conservation Board;

(d) on the 9th day of February A.D. 1983;

(e¢) approved by the Honourable the Minister of Energy and Mines
on the 9th  day of February A.D. 1983;

(f) which regulation comes into force on the day of filing with

the Reglstrar of Regulations.

DATED this 9th day of Fabruary a.D, 1983

e ftses

Marc Elieaen,

Chairman,

The 011 and Natural Gas
Congervation Board



Manitoba Regulation /83
Being
THE OIL AND NATURAL GAS CONSERVATION BOARD
ORDER NO. PM 39

An Order Pertaining to Pressure Maintenance by Water Flooding
WASKADA LOWER AMARANTH UNIT NO. 1

Made and Passed Pursuaant to '"The Mines Act', Cap. ML60, 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 to do so, and
for that purpose where necessary requiring

the introduction or injection into any peol

or porticn thereof of gas, air, water or other

substance;"

AND WHEREAS, the Board received a submission, dated May 19, 1982,
from Omega Hydrocarbons Ltd. as operator of Waskada Lower Amaranth
Unit No. 1 for approval of a pilot waterflood scheme in the Lower
Amaranth Formation in a portion of the Waskada Field in Manitoba.

AND WHEREAS, the Board has received no objections to the original
application by Omega lydrocarbons Ltd.

AND WHEREAS, upon due consideration of the said application, the
Board has found it is reasonably necessary to conduct a pilot waterflood
in the Lower Amaranth Formation in a portion of the Waskada Field

in Manitoeba.
AND WHEREAS, Omega Hydrocarbons Ltd. is the Unit Operator.

NOW, THEREFORLE, the Board orders that:



1.

The Unit Operator shall conduct pressure maintenance operations
by the injection of water to the Lower Amaranth Formation of
Jurassic Age underlying the Unit Area:

The pressure maintenance operations shall be 1In accordance with,
and subject to, the following rules:

(1)

(2)

(3)

(4)

(1)

(2)

(1)

PRESSURE MAINTENANCE RULES

Water shall be injected to the Lower Amaranth Formation
of Jurassic Age through the wells:

Omega Waskada WIW 13-24LAm-1-26 (WPM)
Omega Waskada WIW 15-24-1-26 (WPM)
Omega Waskada WIW 5-25-1-26 (WPM)
Omega Waskada WIW 7-25-1-26 (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 this clause, endeavor to maintain
continuous injection.

Notwithstanding the provisions of subclause (2), the Board
may, upon application by the Unit Operator, approve the
suspension of water injection, provided the Board is satisfied
that the pressure maintenance operation in the Unit Area

will not be adversely affected.

The completion of said wells will be as prescribed by the
Director of the Petroleum Branch.

Before the injection of water is commenced and from time

to time after the commencement of injection, and upon the
request of the Board, the Unit Operator shall satisfy the
Board as to the source, suitability, and methed of treatment
of the water to be iniected.

Before any change is made in the source of water being
injected, the Unit Operator shall satisfy the Board as to
the suitability of the water to be injected.

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

four producing wells In the Unit Area.

The Unit Operator shall, not less than six months nor more
than 12 months after commencement of injection, conduct a
survey to determine the static reservoir pressure in a
minimum of four producing wells in the Unit Area.



(3

(4)

The Unit Operator shall submit the details of such programs

to the Petroleum Branch, including the wells to be surveyed,

the measurement technique to be used and the intended shut in
periods for each well, and approval must be obtained from the
Director of the Petroleum Branch before the program is carried
out. Within 30 days of having the program approved and

carried out, a report shall be submitted to the Branch including:

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

(b)Y An isobaric map of the reserveir or Unit Area
based on the data obtained

(¢) A discussion of the survey results and pressure
distribution within the reservoir

The Board may at any time during the term of the pilot
waterflood or within 60 days of the expiration of such

term, require the Unit Operator to carry out such
additional reservoir pressure surveys as it deems necessary.

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

5. 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.

6. (1)

She d b2

qd“ﬂklfﬂ

(2)

The Unit Operator shall, not later than the twenty-fifth day
of each month, file with the Petroleum Branch, a report of
the(ﬁﬁzliti} source and pressure of water injected during
the preceding month to each well referred to in clause 1,
hereof.

The Unit Operator shall, not later than the twenty-fifth

day of each month file, with the Petroleum Branch, a

summary report of production and injection operations during
the preceding month., This report is to include:

(a) Tabulation of total oil, total water and
total gas produced

{(b) The number of producing 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 o0il gas and
water produced during the test

(d) A summary of any remedial well operations

7. Unless otherwise authorized in writing by the Board, the Unit
Operator shall, prior to the expiration of this order, file
with the Petroleum Branch, a report of the pressure maintenance
program, setting out graphically such interpretive information
necessary to evaluate the performance and efficacy of the
waterflood., This report is also to include discussions and
recommendations regarding continuation or expansion of the
pilot or termination of injection.

8. (1) This order shall terminate on February 29, 1984,

(2) Notwithstanding the provisions of subclause (1), the
Board may upon application by the Unit Operator, extend
the term of this order.

0il and Natural Gas Order No. PM 39,
made and passed this ggp day of
Fabruary A.D., 1983, at the City
of Winnipeg, in the Province of
Manitoba, by The 0il and Natural
Gas Comservation Board.

>
. r, /J
Marc Eliesen ‘ I. Haugh '
Chairman, Deputy Chairmdn,
The 0il and Natural Gas The 011 and ¥atural Gas
Conservation Board Conservation Board
‘\‘Wf (\ \4 LA e k Approved:
g i} F. Redgwelle _ S o
ember,
The 0il and Natural Gas
Conservation Board AL/IJQ\/l({A,LI
Wilson D. Parasiuk N

Minister of Energy and Mines



