Manitoba %’

The Oil and Natural Gas Room 309

Conservation Board Legislative Building
Winnipeg, Manitoba, CANADA
R3C ovs

(204) 945-3130

November 28, 1988

Enron 0il Canada Ltd.

1300 - 700 — 9th Avenue S.W.
Calgary, Alberta

T2P 3V4

Attention: Mr, H. Dale Logile
Chief Reservolr Engineer

Dear Sir:

Re: Waskada Lower Amaranth A Pool
Pressure Maintenance Expansion

Your letter of November 15, 1988 regarding the effect of conversion to
water iInjection of Enron et al Waskada 4-9-2-25 (WPM) on project
performance is acknowledged. Based on the results of your further study,
we concur that conversion of this well is not warranted at this time.

We request, however, that you continue to monitor the performance of the

project and, should such performance warrant, that you reconsider
conversion of the well to water injection.

Yours respectfully,

Coogons highed Oy H. C. Mosing

H. Clare Moster
Deputy Chairman

ce: C. S. Kang
Chairman

bc: Petroleum Branch
Wm. McDonald, Member

LRD/HCM/sml
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Date: WOVEMBER 25, 1988

Action /7 Route Slip

To: L.R. Dubreuil From: H. Clare Moster
Telephone: 1111
[ Take Action (] Per Your Request ] circulate, Initial ] For Approvat and [] Make _..__ Copies
and Return Signature
[ May we Discuss [ For Your information  [] Return With Comments xfJ Draft Reply for [J Please Fite
or Revisions Signature of
Comments C.S. Kang (Chairman)

RE: WASKADA UNIT 16 - ENRON:

Please review and draft appropriate reply, along with covering memo

for Board.

Art.

HCM:p

MG 1798 PS-1-182
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Date: November 23, 1988

To Clare Moster, ADM

Action /7 Route Slip

From'  Office of the Deputy Minister

Energy Division

Manitoba Energy and Mines
Room 309

Legislative Building

Winnipeg, Manitoba
R3C 0vs

D Take Action D Per Your Request

(] May We Discuss [ For Your information

Comments:

[] circulate, initiai [J For Approval and O Make
and Return Signature

O Return with CommentsX T Dratt Reply for ] Please Fiie
or Revisions Signature

Chairman~if necessary

Copies

DEFARTMENT OF ENERGY

T WWeES

Thanks

NQV_ 24 1988

[ .
Rose cet ADM  Wemdiom

L Dudorent vV

ENERGY ECUGiius BRANCH

MG-1298 PS-t-182

» 9



24

ENRON
Oil Canada Lid.

(403) 298-2600

15 November 1988

The Oil and Gas Conservation Board
#555, 330 Graham Avenue

Winnipeg, Manitoba

R3C 4E3

Attention: Charles S, Kang,
Chairman

Dear Sir:

Re: Waskada Lower Amaranth Unit No. 16
Pressure Maintenance Expansion

As requested in your letter of August 4, 1988, Enron Oil
Canada Ltd. has rerun the reservoir simulation model with the 4-9 well
included as a water injector. A comparison of the forecast daily and
cumulative oil production rates for a seven-spot pattern with the 4-9
well producing or injecting is illustrated in Table 1. With & voidage
replacement ratio of 1.0, the loss in oil productivity due to the
conversion of well 4-9 to injection is not regained in the first ten years
and the cumulative oil production loss is only recouped after twenty
years of waterflood operation. '

Enron still has no plans to convert well 4-9 to water injection
at this time. Should the oil productivity of well 4-9 drop below an
economic rate, Enron will reassess the conversion of this well at that
time, '

Yours very truly,

ENRON OIL CANADA LTD.

- A oF ENEQG}‘
H.D. Logie, < pepu A
Chief Reservoir Engineer é" Minister's Offic® "=y
= =
T 211988 =
HDL:pdc < NOV 3
attach \90 : @

1300, 700 - 9th Avenue S.W., Calgary, Alberta T2P 3v4



ENRON
Oil Canada Ltd.

WASKADA LOWER AMARANTH ENRON STUDY AREA

TABLE 1

SEVEN-SPOT WATERFLOOD OIL PRODUCTION FORECASTS

Daily Oil (m3/d)

Cumulative 0il (103m3)

Date Producer 4-9 Injector 4-9 Producer 4-9 Injector 4-9
April 1988 121.5 - 121.5 55.4 55.4
April 1990 101.7 7~ 92) 98,8 130.9 128.7
April 1992 95.9 (7 30) 94.1 202.9 199.0
April 1994 80.6 - ) 88.3 270.3 265.3
April 1996 84.2 (o ¢°) 83,6 333.5 327.8
April 1998 78.5 - 78.5 392.6 387.0
April 2000 71.9 £l 73.0 447.3 442 .1
April 2002 66,2 N 67.1 497.4 493.2
April 2004 61.3 & <7 62.1 543.7 540.3
April 2006 56.9 o & 57.7 586.6 583.9
April 2008 53.0 57 23.7 626.6 624.6



Manitoba 3

The Oil and Natural Gas Room 309

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

(204) 945-3130

November 28, 1988

Enron 0il Canada Ltd.

1300, 700 — 9th Avenue S.W,
Calgary, Alberta

T2P 3V4

Attention: Mr. T. McKay
Production Engineer

Dear Sir:

Re: Waskada Unit No. 16
Expanded Pressure Maintenance Operations

This letter is 1In response to your recent gquestions to the Petroleum
Branch regarding interpretation of The 0il and Natural Gas Conservation
Board Order No. PM 57 in light of the recent expansion of pressure
maintenance operations in the subject enlarged unit,

Pressure Maintenance Rule No. 3(1) of Board Order No. PM 57 required a
pressure survey in a minimum of four wells in the Unit Area prior to
commencement of injection. This was intended to provide one pressure
measurement in each injection pattern in the original Unit Area. With
enlargement of the Unit, five new injection patterns are Dbeing
implemented. We are requesting, therefore, that a pre-injectlon pressure
survey invelving five wells in the enlargement area be conducted,
Results of this survey should be submitted to the Petroleum Branch.

Pressure Maintenance Rule No. 3(2) requires subsequent annual pressure
surveys on a minimum of four wells in the Unit Area. Again, this was
intended to provide for at least one annual pressure survey per injection
pattern. With enlargement of the pressure maintenance project, there are
now nine injection patterns. Consequently, you are requested to conduct
annual surveys on & minimum of nine wells in the enlarged Unit Area.

All other provisions of Beard Order No. PM 57 remain unchanged. Upon
further expansion of the pressure malntenance project, a new Board Order,
better reflecting pressure survey requirements, will be issued.
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Board Order No. 76A provides conditional exemption from maximum
permissible production rate restrictions of the Petroleum Drilling and
Production Regulation. The provisions of this order apply without change
to the enlarged Unit Area.

Yours respectfully,

« gl Signed by H. C. Moster

H. Clare Moster
Deputy Chairman

bc: Petroleum Branch
C. S. Kang, Chairman
Wm. McDonald, Member

LRD/HCM/sml
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LEnron  [resswa Moinlbrone

ENRON
Oil Canada Lid.

(403) 298-2600

25 November 1988

Manitoba Energy and Mines
Petroleum Department
#555, 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

Attention: Mr. L.R. Dubreuil,
Chief Petroleum Engineer

Dear Sir:

Re: 1988 Pressure Surveys
Waskada Unit No, 16

Please find attached a copy of the proposed fall off test
procedure for the original Waskada Unit No, 16 aresa,

Enron Oil Canada I.td. hopes to start conducting the tests on
the morning of December 5, 1988, while at the same time continuing to
inject in the expanded Unit area. The continued injectiont into 1-9,
5-10, 6-9, 10-9 and 16-9 is not expected tc affect the integrity of the
tests.

Enron will be forwarding the surveys just completed on the
new injectors and the fall off tests as soon &s the results become
available.

Yours very truly,

ENRON OIL CANADA LTD,

\.m'/jfw_ %?f’éf‘//

T. McKay,
Production Engineer

TM:pde
attach

1300, 700 - 9th Avenue S.W., Calgary, Alberta T2P 3v4



ENRON
Oil Canada Ltd. o

VASKADDA UNIT NO, 16
FALL OFF TEST PROGRAL

1. Record surface pressures of all four injectors (5-4, 11-4, 15-4,
16-5) on the morning of December 5, 1988.

2. Shut ir: injectors and record surface pressure and time of shut in.

3. Continue to record surface pressures every one to two hours for
the first day of shut (minimum of five times).

4, For the next five days record pressures twice daily.

5. During the next six to fourteen days record pressures once a day
or until well goes or vacuum.

6. During these fall off tests dats sheets should be sent to the
Calgary office twice a week (Monday and Friday).

NOTE: It is imperative that accurate geupges be used and checked with
a dead weight tester prior tc and during these tests.

. Turnbull
Logie

. Stoodley
Verstraete
Fenwick

ce:

il AR



ENRON
Oil Canada Lid.

19 October 1988

BEN /A0

Manitoba Energy and Mlines

Petroleum Department

#555, 330 Graham Avenue

Winnipeg, Manitoba
R3C 4E3

Attention: Mr. L.R. Dubreuil,

Chief Petroleum Engineer

Dear Sir:

Re:

{403) 298-2600

Applications to Convert Wells to
Water Injection - Waskada Unit No. 16

Please find
to water injection:

Enron
Enron
Enron
Enron
Enron

Should you

Yours very truly,

enclosed applications to convert the following wells

al Waskada
al Waskada
al Waskada
al Waskada
al Waskada

-9-2-2
9-2-25 WPM

0
6~

1
6
10-9-
1
5

10~

5 WPM

9-2-25 WPM
9-2~
0-2-25 WPM

25 WPM

have any questions or require further
information, please contact the undersigned at your convenience,

ENRON OIL CANADA LTD.

T. McKay,
Production En ilneer

j:m ?”

TM :pde
attach

ce: Waskada Field Office

1300, 700 - 9th Avenue S.W., Calgary Alberta T2P 3V4
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Manitoba &7 %

The Qil and Naturai Gas
Conservation Board

Room 309

Legistative Building

Winnipeg, Manitoba, CANADA
R3C ov8

(204) 945-3130

AUG - %4 1988

Enron 911 Canada Ltd.

1300 - 700 - 9th Avenue S5.V.
CALGARY, Alberta

T2P 3V4

Attention: Mr. H, Dale Logie,
Chief Reservoir Engineer

Re: Waskada Lower Amaranth A Pool
Pregsure Maintenance Expansion
Enron et al Waskada 1-9-2-25 (WPM)
Enron et al Waskada 6-9-2-25 (WPM)
Enron et al Waskada 10-9-2-25 (WPM)
Enron Waskada 16-9-2-25 (WPM)
Enron et al Waskada Prov, 5-10-2-25 (WPM)

Dear Sir:

Your application to expand pressure maintenance operations in
Waskada Unit No. 16 by conversion of the subject wells to water injection is
hereby approved. Pressure maintenance operations in the Unit will continue
to be governed by the provisions of Board Order No. PM 57.

Please note that commencement of injection is not authorized prior
to approval by the Beard of the required expansion to Waskada Unit No. 16.

As pointed out in our letter of June 10, 1988 the Board is
concerned that injection in the well Enron et al Waskada 4-9-2-25 (WPM) may
be required to optimize production performance even if the injection is not
completely confined to the Lower Amaranth. However, Enron has excluded
conversion of this well from its reservoir studies and its proposal. To
better assess the effect of this you are requested, as a condition of
approval, to rerun your reservoir simulation with the 4-9 well included as



an injector (with appropriate assumptions made for loss of water to the
Mississippian). You are further requested to submit, prior to January 1,
1989 a summary of this analysis as compared to the appropriate performance
predictions contained in your application.

Yours sincerely,

GAIGINAL SIGNED By
CHARLES S. KANG

Charles 5. Kang
Chairman

LRD/sml
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Manitoba )

Date

To

Subject

-Charles §. Kang - Chairman
‘Wm. McDonald - Deputy Chairman
"R. Bruce Ball - Member

August 2, 1988 Memorandum

The 0il and Natural Gas From L. R. Dubreuil

Conservation Board - Chief Petroleum Engineer
- Petroleum Division

Telephone

Re: Waskada Lower Amaranth A Pool
Waskada Unit No. 16 — Pressure Maintenance Expansion

Enron 0il Canada Ltd. has made application to expand its pressure maintenance
operations in the subject Pool. Notice of the application was published in
the Manitoba Gazette (June 25, 1988) and The Deloraine Times and Star {(June
22, 1988). In addition, copies of the notice were sent to all working
interest owners offsetting the proposed project. No objections to or
interventions in the application have been received.

Recommendaticns:

It is recommended that the application bhe approved and that the attached
letter of approval be forwarded to Enron.

Discussion:

Upon receipt of Enron's application, a deficiency letter was sent to Enron
requesting additional comment and information as required by The Petroleum
Drilling and Production Regulation. One area of concern resulted from Enron's
unwillingness to convert the well Enron et al Waskada 4-9-2-25 (WPM) to water
injection. This well is an injection location in the injection pattern being
employed by Enron. Enron is unwilling to convert this well to injection
because of evidence that suggests communication between the Lower Amaranth and
the Mississippian in this and nearby wells. Enron contends that in the
presence of such communication, the effectiveness of injection would be
reduced due to loss of injected water into the Mississippian. In its letter
the Board indicated its concern that lack of injection in the area could
negatively effect performance of the project. In its response, Enron noted
previous efforts made to eliminate communication which were not completely
successful. Enron concludes that containment of water within the Lower
Amaranth would not be effective.

PS-f-25
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The positions of Enron and the Board can be summarized as follows:

1) Enron's primary objective appears to be maximizing effectiveness of
available injection water.

2) The Board's primary concern is maximizing recovery from the area and
jmplies that partial pressure support at 4-9 may benefit the overall
performance of the project.

In as much as pressure maintenance is clearly required to maximize recovery it
is proposed that Enron's application be approved and that additional
performance analysis be made to better define the effect of injection at the
4-9 location. The proposed condition on approval is outlined in the attached
letter.

All other issues raised in the Board's deficiency letter have been adequately
resolved.

Board Order No. PM 57 which governs pressure maintenance operations in Waskada
Unit No. 16 authorizes the Board to approve conversion of additional wells
within the Unit to injection. Enron has confirmed its plans to expand Unit
No. 16 as opposed to forming a new Unit. Consequently the attached letter of
approval is all that is required.

g aned L
ey X SR

L. R. Dubreuil

Origlowi Byved by
L K ussasuil

Recommended for Approval: C
7K. Clare Moster

Attachment
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Gazette du Manitoba .

L.A,147-88-A — Metro Swerdyliak

An application for a permit for two Access Driveways (Res-
idential) onto P.T.H. No. 15, 5.W.'%, Section 4-11-5E R.M. of

Springfield (Dugald).
L.A.148-38-BS — Lorne J. Cherns

An applicaton for a Building (Portable), Picnic Tables Camp
Site, On-Premise Sign and Parking Area (Commercial) adjacent
to P.T.H. No. | (Service Road), Block 3, Plan 2024, N.W.Y,

Section 33-11-10W, R.M. of North Norfolk (MacGregor).
L.A.149-88-B — Whiteshell Community Club Inc.

An application for a permit for an Addition onto an Existing
Building (Community) adjacent to P.T.H. No. 1 (Service Road)
Lot 8, Plan 8208-10, N.E.Ys, Section 27-8-16E, Whiieshell

Provincial Park (Falcon Lake).
L.A.150-88-S — Larry Haidy

An application for a permit for an On-Premise Sign (Com-
mercial} adjacent to P.T.H. No. 1, R.L. 7, Block 3, N.E.Va,

Section i18-8-9E, L.G.D. of Reynolds (Richer).

L.A.153-88-ABS — Harold Laurent

An application for a permit for a Building and two On-
Premise Signs adjacent to and an Access Driveway (Commercial)
onto P.T.H. No. 12, S.W.V., Section 12-13-7E, R.M. of Bro-
kenhead (Beausejour).

L.A.156-88- BS — Mohawk Qil Co.

An application for a permit for a Canopy, Propane Tank and
On-Premise Sign (Commercial} adjacent to P.T.H. No. 9 at its
intersection with P.T.H. No. 44, Part R.L. 102, Plan 2565,
Parish of St. Andrews, R.M. of St. Andrews.

Speed Zones — Section 97 and 98 H.T.A.
12000-S — R.M. of Lac du Bonnet

Consideration to be given to a 50 km/h speed zone on por-
tions of River Road and Southwood Bay in the vicinity of Lac du
Bonnet in the R.M. of Lac du Bonnet.

The Highway Traffic Board will be prepared to consider all
submissions written or oral on the above applications by contact-
ing the Secretary prior to or at the hearing.

A.POLTARUK, MMM CD
Secretary

10536—26 THE HIGHWAY TRAFFIC BOARD.

UNDER THE MINES ACT

NOTICE
WASKADA OIL FIELD

Enron Qil Canada Lid. has made application under The
Mines Act to expand its waterflood operations in the Waskada
Lower Amaranth A Pool. Enron proposes to convert the follow-
ing wells to water injection.

Enron et al Waskada 1-9-2-25 (WPM)}
Enron et al Waskada 6-9-2-25 {(WPM)
Enron et al Waskada 10-9-2-25 (WPM)
Enron Waskada 16-9-2-25 (WPM)
Enron et al Waskada 5-10-2-25 (WPM)

Ape. 25 wPM
18 (] 17 16 15
C@ PROPDSED
WATERFLODD
EXPANSION \
AREA

Twp 02
-3
[ ]

® &

@

WASKADA ..
URIT NO.

{8) Water infector well & Praposad woier inpctor well

1f no objection or intervention in writing is received by the
Board at Room 309, Legislative Building, Winnipeg, Manitoba,

R3C 0V8 within 14 days of the publication of this notice, the

Board may approve the application.
Dated at Winnipeg, this 10th day of June, 1988.
Wm. McDONALD,

10531—26 Deputy Chairman.

¢
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NOTICE
WASKADA OIL FIELD

:nron Oil Canada Ltd. has made application under The Mines Act to
expand its waterflood operations in the Waskada Lower Amaranth A
Pool. Enron proposes to convert thefollowing wells to water in jection.

Enron et al Waskada 1-9-2-25 (WPM)
Enron et al Waskada 6-9-2-25 (WPM)
Enron et al Waskada 10-9-2-25 (WPM)
Enron et al Waskada 16-9-2-25 (WPM)
Enron et al Waskada 5-10-2-25 (WPM)

Rge. 25 WPM
6 £
i8 G@ i PROPOSED
WATERFLODD
EXPANSION
AREA \
-\ 1
{ e
1] . | AN : o
g —
: 7 &
I
@S h
i
& |’
6 3
WASKADA =
UNIT NO. 98

@! Weler injacior well & Propesed watpr injpcter well

I no objection or intervention in writing is received by the Board at
Room 309, Legislative Buildings, Winnipeg, Manitoba, R3COVS within
14 days of the publication of this notice, the Board may approve the ap-
plication.

Dated at Winnipeg this 10 day of June, 1988, M

‘WM. McDonald
Deputy Chairman

&@Q@MT.M S tfee TJone 22/43




21 June 1988

ENRON
0il Canada Lid.

{403) 298-2600

RECETVET]

JUN 23 1988

am{

}
¢ MANITOBA FRERSY 2 Minea
[ EMERGY MANEGENEI

M F Lot e Sy i e <

The 0il and Gas Conservation Board
#555, 330 Graham Avenue

Winnipeg, Manitoba

R3C 4E3

Attentiorz: Mr. W. McDonald,

Deputy Chairman

Dear Sir:

Re: Waskada Lower Amaranth "A" Pool
Proposed Waterflood Expansion

In reply to your letter dated June 10, 1988, the following

information is provided in response to the four questions you have
posed:

1.

Attached please find copies of the consent of surface owners for
conversion of the five proposed water injection wells.

Enron et al Waskada 4-9-2-25 WPM was cement squeezed September
7, 1984 in an attempt to eliminate communication between the Lower
Amaranth and Nississippian formations. This cement squeeze
reduced but did not eliminate the Mississippian communication
problem with a coincident negative reduction of wellbore
permeability in the Lower Amaranth zone. Mississippian
communication problems also exist in offset wells 13-4 and 5-9 (an
unsuccessful cement squeeze was also conducted on well 5-9). For
these reasons, it is felt that containment of water injection within
the Lower Amaranth zone in this area of the pool would not be
effective. Additionally, offset wells Enron 5-9 (0.8 m3/d) and
Omega 8-8 (0.9 m?®/d) are poor oil producers. Injection into well
6-9 will hopefully curtail the decline of oil productivity from well
3-8. The waterflood study did not include water injecticn at well
4-9,

Wells in the southwest quarter of Section 15 will not be included in
this round of unit negotiations and thus well 4~-15 will not be
converted to water injection at this time. Erron has plans to drill
wells at 3-15 and 11-10 in the summer of 1988. Dependent upon
drilling results and after at least three months of continucus
production, an additional unit expansion may be required.

1300, 700 - 9th Avenue S.W., Calgary, Alberta T2P 3v4



ENRON
il Canada Lid. o

4, Enron 0Qil Canada Ltd.'s intention is to strive for the enlargement
of Unit No. 16. Unit negotiations will however determine whether
enlargement or formation of a new unit will be necessary.

We hope that this addresses your concerns and we look
forward to a favourable response to our application.

Yours very truly,

ENRON OIL CANADA LTD.

” ' 7 -__-::;‘
/3/.45}(114,2@4,0_/

H. Dale Logie,

Chief Reservoir Engineer

HDT.: pdc
attach

[ 8]



ENRON
Jil Canada Ltd. L , L
3031 298 2600

File: 3695

CONSENT OF LESSOR

WE, TEMPLE LAND LTD., Lessor of a Surface Lease dated the l4th day of
February, A.D. 1986 do hereby grant consent to ENRON OIL CANADA LTD., Lessee,
to convert an oilwell located in Legal Subdivision Six (6) of Section Nine (9),
Township Two (2), Range Twenty-Five (25), West of the Principal Meridian to a

water injection well as required by Lessee's pressure maintenance program.

This consent 1is provided pursuant to Clause 2 of the Surface Lease Agreement.

DATED this 8th day of June , A.D. 1988,

TEMPLE LAND LTD.

[/lw Q_Z o.«:aﬂc/ >_\, | Z;\f@_/_ég

A;,e/ 1.7\( g >}) ‘\j’///«;@jp/

1300, 700 - 9th Avenue S.W., Calgary, Alberta T2P 3v4
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ENRON
Oil Canada Ltd. B

(403 298-2600

Files: 3692,
3699 and 3335

CONSENT OF LESSOR

I, GERALD DEAN TEMPLE, Lessor of the following Surface Leases:

Surface Lease dated February, l4, 1986 - Enron et al Waskada 1-9-2-25-WPM
Surface Lease dated February, 13, 1986 - Enron et al Waskada 10-9-2-25-WPM

Surface Lease dated February, 20, 1985 - Enron Waskada 16-9-2-25-WPM

do hereby grant consent to ENRON OIL CANADA LTD., Lessee, to convert the said
three (3) oilwells to water injection wells as required by Lessee's pressure
maintenance program. This consent 1is provided pursuant to Clause 2 of the

Surface Lease Agreements,

DATED this 8th day of June , A.D, 1988,

(Witness) / ///

1300, 700 - 9th Avenue S.W., Calgary, Alberta T2P 3V4



ENRON
Oil Canada Ltd. _ o

1403) 298-2600

File: 3702

CONSENT OF LESSOR

I, DONALD RICHARD TEMPLE, Lessor of a Surface Lease dated the l4th day of

February, A.D. 1986 do hereby grant consent to ENRON OIL CANADA LTD., Lessee,
to install an oilwell satellite battery to be located at Legal Subdivision
Thirteen (13) of Section Ten (10), Township Two (2), Range Twenty-Five (25),
West of the Principal Meridian. This consent is provided pursuant to Clause 2

of the Surface Lease Agreement,

DATED this 8th day of June » A.D. 1988,

(WitnessY //

1300, 700 - 9th Avenue S.W., Calgary, Atberta T2P 3v4



ENRUON
9Qil Canada Ltd. R

403 298 2600

File: 4103

CONSENT OF LESSOR

I, DONALD RICHARD TEMPLE, lessor of a Surface Lease dated the 2nd day of
March, A.D., 1988 do hereby grant consent to ENRON OIL CANADA LTD., Lessee, to
convert an oilwell located in Legal Subdivision Five (5) of Section Ten (10),
Township Two (2), Range Twenty-Five (25), West of the Principal Meridian to a
water injection well as required by Lessee's pressure maintenance program.

This consent is provided pursuant to Clause 2 of the Surface Lease Agreement.

DATED this 8th day of June , A.D. 1988,
(Witne€s) / DONALD KICHARD TEMPLE  ~

1300, 700 - 9th Avenue S.W., Catgary, Alberta T2P 3v4



Manitoba | %’

The Qil and Natural Gas Room 309

Conservation Board Legislative Buiiding
Winnipeg, Manitoba, CANADA
R3C 0ov8

(204) 945-3130

June 10, 1988

Enron 01l Canada Ltd.

1300 - 700 — 9th Avenue S5.W.
CALGARY, Alberta

T2P 3V4

Attention: Mr. H, Dale Logie,
Chief Reservoir Engineer

Re: Waskada Lower Amaranth A Pool
Proposed Waterflood Expansion

Dear Sir:

Your application, dated May 30, 1988, to expand your waterflood
operations in the subject Pool is acknowledged. To assist in our processing
of the application, we request that you provide the information,
clarification or comments requested below:

1. To complete the application, we request that you provide, at this time,
evidence that surface owners have been notified of your plans.

2. We are concerned that exclusion of the well Enron et al Waskada
4-9-2-25 (WPM) from conversion in the expanded waterflood scheme may
adversely affect ultimate recovery. Figure No. 1 shows the percentage
change in operating day oil rate between August 1987 (before production
response commenced) and April 1988. We note that all but one of the
wells in the unit showing a positive change in rate are offset by two
injectors. On the other hand, four out of seven wells showing a negative
change in rate are offset by only one injector. If the 4-9 well is not
converted to injJection, three wells (2 Enron operated and 1 Omega
operated) would be offset by only one injection well. Further, it has
been indicated by Omega that success in eliminating Lower
Amaranth/Mississippian communication has recently been achieved in
injecton wells by cement squeezing. Your further comments and
consideration of conversion of this well to injection are requested.

3. The reservoir simulation study included conversion of the well Enron et
al Waskada A4-15-2-25 (WPM) to water injection. However, your
application does not include this conversion. Please clarify your plans
with respect to this well,



-2 -

4. As you are aware, prior to commencement of injection in accordance with
your plans, unitization will be necessary. To assist in preparing the
necessary pressure maintenance approvals, we request that you provide, as
soon as possible, an indication of whether you intend to enlarge Unit
No. 16 or form a new unit.

Initial processing of your application (including publication of a
notice) will be proceeded with at this time. Upon receipt of your response
to this letter, and the expiry of the notice period, processing will be
completed.

Yours respectfully,

QFGiNAL 20D 3Y
e Ty T
\'f.-'fv',‘. w' i“’:!.ul‘m. ' P,l 15

Wm., McDonald
Deputy Chairman
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Manitoba %

e and Mines Petroleum 555 — 330 Graham Avenue
Eneray Winnipeg, Manitoba, CANADA

R3C 4E3

(204) 945-6577

NOTICE

WASKADA OIL FIELD

Enron 0il Canada Ltd. has made application under The Mines
Act to expand its waterflood operations in the Waskada Lower Amaranth
A Pool. Enron proposes to¢ convert the following wells to water
injection.

Enron et al Waskada 1-9-2-25 (WPM)
Enron et al Waskada 6-9-2-25 (WPM)
Enron et al Waskada 10-9-2-25 (WPM)
Enron Waskada 16-9-2-25 (WFPM)

Enron et al Waskada 5-10-2-25 (WPM)

Rge. 25 WPM
e @ v, .
WATERFLOOD

EXPANSION
AREA

Twp. 02
-~
[ ]

®

WASKADA .l '@
UNIT NO. 18

{8) Water injector welt & Propessd waiter injscior well

If no objection or intervention in writing is received by the
Board at Room 309, Legislative Building, Winnipeg, Manitoba, R3C 0QV3
within 14 days of the publication of this notice, the Board may
approve the application.

Dated at Winnipeg this (O day of J e , 1988

W Qe &A

Wm. McDonald
Deputy Chairman
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Manitoba o)

Date

To

Subject

ume 4, 1088 | Memorandum

-The 011 and Natural Gas From . L. R. Dubreuil

Conservation Board " Chief Petroleum Engineer
~ Petroleum Division

"Charles S. Kang - Chairman
¥m. McDonald — Deputy Chairman
“R. Bruce Ball - Member Telephone

Re: Waskada Lower Amaranth A Pool
Waterflood Expansion — Enron

Enron 0i1 Canada Ltd. has made application to expand its pressure maintenance
operations in the Wagskada Lower Amaranth A Pool. Enron proposes to convert
the following wells to water Injection:

Enron et al Waskada 1-9-2-25 (WPM)

Enron et al Waskada 6-9-2-25 (WPM)

Enron et al Waskada 10-9-2-25 (WFM)
Enron Waskada 16-9-2-25 (WPM)

Enron et al Waskada Prov. 5-10-2-25 (WPM)

Recommendation

It is recommended that notice of the application be published in the Manitoba
Cazette and the Deloraine Times and Star. A copy of the proposed notlce is
attached.

It is also recommended that the attached letter acknowledging receipt of the
application and requesting clarification and further comment be sent to Enron.

Discussion

Enron is the operator of Waskada Unit No. 16. A waterflood project was
initiated in this Unit in June 1987. Enron has successfully continued its
development drilling in the area and now wishes to expand its waterflood
operations (see Fig. No. 1.)

waterflooding operations in Unit No. 16 have resulted in an increase in
production rate of more than 40X since August 1988, (see Fig. No. 2.)

Figure No. 3 shows the net change in daily production rate for each well in
the Unit and proposed expansion area. It is noted that the most significant
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response has taken place in the south zand central part of the Unit. By
comparison, wells in the proposed expansion area have experienced severe
production declines clearly demonstrating the need for pressure maintenance.

Enron is proposing an incomplete inverted seven spot injection pattern as
shown on Fig. No. 4. This pattern is a continuation of the pattern
established in Unit RNo. 16. In support of its recommendation, Enron has
submitted a reservior simulation study. The reservoir model was history
matched to observed reservelr pressure by adjusting input permeability
values. Once history matched, five simulation predictions were made as
follows:

Case 1 -~ Primary production in study area.

Case 2 - Existing waterflood in Unit 16, primary outside Unit.

Case 3 -~ Inverted seven spot Iinjection pattern - recommended.

Case 4 - Inverted nine spot In expansion area. (Note: Enron has
incorrectly referred to this as a five spot pattern.)

Case 5 - Slightly modified inverted seven spot.

Table No. 1 shows a comparison of calculated recoveries (% of original oil in
place) for all five cases. This comparison clearly demonstrates the need for
waterflooding and Indicates the relative insensitivity of recovery to
injection pattern |used. The slightly lower recovery achleved with
continuation of the inverted nine spot pattern used elsevwhere in the Pool is
probably attributable to poorly swept areas at the boundary between the Unit
16 pattern and the assumed nine spot pattern.

Enron is proposing to leave the well Enron et al Waskada 4-9-2-25 (WPM) as a
producer because of suspected communication with the Mississipplan at this
location. However, review of Figure No. 3 shows that all but one of the wells
showing a positive rate change (between Aug. 87 and April 88) are offset by
two injection wells, Further, all but one of the wells showing a mnegative
rate change over the same period are offset by only one injection well. 1In
view of this, even 1f there may be some pressure support in the area from the
Mississippian, every effort should be made to eliminate interzone
communication at this location and convert the well to injection.

The reservolr simulation study (Case 3) also included conversion of the well
Enron et al Waskada A4-15-2-25 (WPM) to water injection. The application,
however does not include this conversion. Enron should be questioned as to
reasons for exclusion of this well.

Enron has not provided evidence that surface owners in the proposed expansion
areas have been notified of its plans. This should be provided as soon as
possible to facilitate processing.

Enron has provided all other information required with respect to surface
facilities, wellbore completions ete., and all is satisfactory.
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Because working Interest, royalty and surface owners in the area may be
affected by the prospect, advertisement for objections is required.
Advertisement in the Deloraine Times and Star (distributed in the Waskada
area) as well as in the Manitoba Gazette is recommended. A copy of the notice
should also be sent to all offsetting working interest owners (listed on Table
Ro. 2). A proposed notice is attached.

Also attached 1s a proposed letter requesting additional information and
clarification as noted above.

TRt T ey

e, B e VR
L. R. Dubreuil
LRD/sml

R LR ol ¥y s 4
B BT B TP e
Recommended for Approval: - ®

H. Clare Moster

Attachment



TABLE RO. 1

PREDICTED RECOVERY

Recovery (X of 001P)

CASE NO, 10 YEARS 20 YEARS 40 YEARS
1 7.3 9.3 -
2 8.9 12.3 -
3 12.4 19.8 29.1
4 11.8 19.5 -

5 12.6 20.2 -






TABLE NO. 2

WORKING INTEREST OWRERS OFFSETTIRG
PROPOSED WATERFLOOD EXPANSION

AREA WORKING INTEREST OWNER

SE 1/4-4-2-25 (WPM)

SW 1/4-3-2-25 (WFM)

SE 1/4-16-2-25 (WPM) Omega Hydrocarbons Ltd.
NW 1/4-9-2-25 (WPM)

All 8-2-25 (WPM)

E 1/2-10-2-25 (WPM)
S 1/2-15-2-25 (WFM) Wildmount Resources Ltd.
W 1/2-16-2-25 (WPM) c/o Trilogy Resources Corporation

All other offsetting working interest owners also have an interest in the

proposed expanslion area.
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ENRON
Qil Canada Lid.

(403) 298-2600

30 May 1988

The 0Oil and Gas Conservation Board
#9555, 330 Graham Avenue

Winnipeg, Manitoba

R3C 4E3

Attention: Mr. Charles 5. Kang,
Chairman

Dear S5ir:

Re: Waskada Lower Amaranth "A" Pool
Pressure Maintenance Application

Enron 0il Canada Ltd. presently operates a pressure
maintenance scheme in Waskada Unit No, 16 which commenced water
injection in June 1987 (Map No. 1). Application is hereby made to
expand the existing waterflood project or create a new waterflood
project in the adjacent Enron operated area as shown on Nap No. 2,
Unitization of this expanded area will commence immediately.

Permission is requested to create a seven-spot waterflood
pattern (BMap No. 3) by injecting water into wells Enron et al Waskada
1-9-2-25, Enron et al Waskada 6-9-2-25, Enron et al Waskada 10-9-2-25,
Enron Waskada 16-9-2-25 and Enron et al Waskada 5-10-2-25 coincident
with the effective date of the new or expanded Unit.

The enclosed Waskada Lower Amaranth Waterflood Computer
Simulation Study provides the necessary detailed information in support
of this application. The following items are included for additional
application support:

1) A map showing the surface owners, lessors and lessees in and
adjoining the area of application (Map No. 4).

2) DMaps of the surface facilities, oil lines and water injection
lines (Map Nos 5 and 6).

3} Schematic diagrams of injection well completions.
4) Schematic of the Waskada water distribution system.

1300, 700 - 9th Avenue S.W., Calgary, Alberta T2P 3v4



ENRON
Oil Canada Ltd.

Copies of notification to surface owners will be submitted at a
later date when all approvals have been received.

The chosen seven-spot waterflood pattern supplements present
Waskada Unit No. 16 water injector locations and conforms nicely with
the way the reservoir was geologically layed down in the subject area
as evidence by individual well oil productivity (Table 1). The
seven-spot pattern generally results in the conversion of wells with
lower oil productivity to water injection. This results in accelerated oil
recovery and a better distribution of water injection between layers
with an associated reduction of potential water channelling. The
seven-spot pattern decreases the producer to injector ratio over the
conventional nine-spot pattern which should result in an increased
sweep efficiency. Well 4-9 would probably not be converted to water
injection due to its highly damaged condition and associated
Migsissippian communication problem.

If you have any questions concerning this application, please
contact the undersigned at (403)298-2656.

Yours very truly,

ENRON OIL CANADA LTD.

) R . -—;.'a_..,r‘
/;/ZJALL o Zesgt Ll
H. Dale Logie,

Chief Reservoir Engineer

HDL:pdc
attach



TABLE 1

WASKADA LOWER AMARANTH
AVERAGE 1988 DAILY OIL PRODUCTIVITY
(m?/producing day)

Daily Oil

Production
Location (md3/d)
3-4-2-25
4-4
b-4
9-4
10-4
12-4
13-4
14-4
16-4
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* Recommended injector locations to supplement injection wells 5-4,
11-4, 15-4 and 16-5.



O LOCATION weesmmmma= UNIT 16 OUTLINE
® Ol WELL

WATER
INJECTOR

& +
17 16 15
® ®
® * ® ° ® ® -’- Q/;
'./ ® / ® ® ® » [ ] .o

WASKADA AREA, MANITOBA

WASKADA UNIT No. 16

MAP NO. 1

DATE: 16-05 88

BY: T, MekKAY

SCALE: 1:25,000

CONT. INT.:




16

- v ey o —

DWASKADA' *

O LOCATION =—eme=a= UNIT 16 OUTLINE
® O WELL

WATER
INJECTOR

WASKADA AREA, MANITOBA

WASKADA UNIT EXPANSION
MAP NO. 2

DATE: 16-05-88

BY: T McKAY

SCALE: 1:23,000

REVIHIONS

CONT. INT.:




RGE.23W.IM.

1200 700 P AVEMUE LW, CALOARY, AUIIIER 7981 SRS I08 -Ra00
O LOCATION sz STUDY  AREA WASKADA AR EA, MANITOBA
® O WELL WASKADA 7-S5POT WATERFLOOD
WATER PATTERN
INJECTOR MAP NO. 3
DATE: 14-05-38 BY: T. McKAY oMt mit.:

BCALRE 1:25,000 BEVIRIONS :




WiLomMOUNT - 50 . ANDEx -._;>O ANnEx I'DO Awosx Ampex - 75
Dome - 50 Voraaer - 50 VovaGER - 50 RGE 25 W.J.S] qpn\ounn TED - 25
Cau.so.LJDA'I’ED -25 /
(NG Harerry
ANDEX - 50 /‘ \ \J
WiLomounT - 50 _¢_ _p- -
(M. Deawker (') ,J
)7 {1 VANDERHAVE (1) VANDERHAVE mVAmmmvE
17 (2} VANDE RRAVE (2) VamDERHAVE (2) VAN DERHA VE
Anpex - 50 OMESA Awoex - 50 umMonD) Y
WiLomMouNT - 50 Wu.Dzmnf -25 WiLoHouNT ) J
b ConsoLiDATED - 25 Q
. . o5 /] (~—
M TeAn Lucicie Hanwan ® ”)CRO.UN ® (1) TeMPeLe & o
(2 Tuan Luciik Hanwas (2V&.P MCCreQOR 2 ) Mesviw D T P
Omeca Omena L . PJIJMOND \
A RDM - ) NT
° ° ® ™ F s :
’ d ’ Eumtas CanAph Lo, <25 u@‘
Crauves - 6.3
o 4 ° ° ® ® ’/' ° ®
150 3.5 6§1, 12413
EaxRon - 1385
8 g CHagweo- 2 £ 10
1R INGE - 25 (\) e,
’ ® ® @ HAUVED - 12.5 )’, L4 9
Enmcri- 50 uDAx - 125 N TeMPELLA Resouscss Lro. —
Hiouricae- 25 {2)CeraLD Dean Tarws % L~ _3
CHAuveo - 128 =1 T —— e BB T \ 4 /
Aupax - /2.5 l lbwuw 100 ' st i04r80 - 23 \ A
® e ] @ 9 l 'ua‘a-.h
1 ParieT lvrumes Lro. rg ’./ 1) Caoun §
) TaroLkcdno L7o mﬂmﬁ‘ J2ovao uaroTopns
}OHERA oN -5 } £wmons - S0 Awnax - 50 k J orgn ?
l ! 2% Consaionreo - 50 I Hieriiose 25
kuuvco 25 / . e / l ® FCnauven - 125
[Auoax-i25 J FAupax-12.5
l r“ L X |
WASKADze | o | .
1} ParinT VenTunes Lro. :)Cmu (1) Pateer Venromes Lvo.
(2)0oesaL G Ricuarn Terors ZiGERALD DEAN Tsnru? 21 ?
T OMEGA - % OPEN? 3
l Oren - Fx?
y 4 ° s o |
|
|
° |
° ° ° e ® | ° ®
NCmown I
)G arare Deaw Tereis
[
OHEGA OHEGA OMesA OHEGA-E_Q%O VoraGER
¥ 4 . @ ¢ o ° '
® °® ® L ® Y
P)C?n.nm\l @
FANE
Caoun
32 33 34
Avoex - 43,75
C:Auvco - 6.25 Oren
®
om0 ® © ®| ¢ ®
ANDEX -25
- IGHAIDE - st
;A/// WEF
LEGEND
) (N MiveRAL  OWNER (LESSOR)
1R
(Z]CLA‘:TOM Maurray qum (2} Sutrace DwNer TWP. ]

MAP No. 4



11-4
SATELLITE

n -

WASKADA® 2

[

® [ ] ® ®
LEGEND
O LOCATION weemwm== [N|T #16 OUTLINE
® OlL WELL —— OIL FLOWLINE
WATER @ —-————- QOIL GROUP LINE
INJECTOR

Y, T YL TTIURSTCOAT

FLOWLINES

oA P SRR AN
WASKADA AREA, MANITOBA
CONSTRUCTION PROJECT

DATE: 17-05-88

Y T. McKAY

SCALRT 1:25,000

MAP No. 5



17

16 15

WASKADA® ® |

O LOCATION wwemases NIT #16 OQUTLINE

® Ol WELL WATER DISTRIBUTION
WATER  ————-— WATER INJECTION
INJECTOR

11-4
SATELLITE

o

e o oo e

WASKADA AREA, MANITOBA
CONSTRUCTION PROJECT

WATER INJECTION LINES

DAl 17-05-08 P R SCHIATZ

SCALN 1:15,000 e

0T Wt

MAP No. 6



PROPOSED INJECTION WE

LL

SUBSURFACE EQUIPMENT

WATER METER

——50mm VALVE

§——— INJECTED WATER

oS i P ot g et
] = BTN 203 mm, 600 SERIES FLANGED WELLHEAD
5 \
AR
AR
Ik
ki
Nk
A W
HP k4
.pi ‘E ? l;:.
b'. ‘: :‘; o':q
A A
. s »r
L .‘.. r . !
,:' TN+ 219 mm CASING AT 150 K 8.
4 o
.‘ r
INHIBITED WATER IN TUBING-CASING ANNULUS
A4 [
ol
1k
4
N
&
J
Bt
G
ol
e 50 mm INTERNALLY LINED TUBING & PACKER AT 875 mK®.

~ SPEARFISH PERFORATIONS AT: 884-894 mKB

PBTD: 933.0m K.B.

114 mmCASING AT 949 m KB | 14.1 Kg/m)

v

A NNIDEI OIx. OO0 LT,

1501, 500 - 4o AVENUE § W CALGARY, ALBIETA  PH: 403/ 21 - 2040

SCHEMATIC DIAGRAM
ANDEX ET AL WASKADA

1-9-2-25WPM
DATE: 17-05-88 8Y° T. McKAY Lt ND:
SCALE: NTS MEVISIONS




PROPOSED INJECTION WELL
SUBSURFACE EQUIPMENT

WATER METER

J——— INJECTED WATER
—=—560mm VALVE
e S [P it
ha - :X 203 mm, 600 SERIES FLANGED WELLHEAD
4 [
AR
b
ok
a3
l:
. :' .. 4
BEAA BT
L _:: 4 :
o AN R ".-j
"' ':_u :: ":q
c. :E ;’ b, o
‘o B & s
.: M ~d-a—— 219 mm CASING AT148.0K B.
4 P
5 -’

INHIBITED WATER IN TUBING -CASING ANNULUS

o S50 mm INTERNALLY LINED YUBING & PACKERAT 875mKB,

V4

- SPEARFISH PERFORATIONS AT: 885-895 mKS.

| PP, VIIIOPITOITTIINIIITIFI

| P TOITIY.

114 mmCASINGAT 954 0mK 0. ( 141 Kg/m)

PRTD: 941.0m X.B. .

ABNIDIEI oIz OO. LTD.

1501, 300 - 4ok AVENUE 3 W, CALGARY, ALBERTA  PH: 403/ 281 - 2040

SCHEMATIC DIAGRAM
ANDEX ET AL WASKADA

6-9-2-25WPM

DATE: 17-05-88 Y T. McKAY Pk N0
KALE:  NTS REVISIONS




PROPOSED INJECTION WELL
SUBSURFACE EQUIPMENT

WATER METER

§——— INJECTED WATER
~— 4&0mm VALVE
L-—-"'—\_.-—-F"-‘—'—T
N AN 203 mm, 600 SERIES FLANGED WELLHEAD
HRE
ik
A I
<] [
'-\ =
': !
3 A B
HO KR4
'“ :. -:l
B RN
I. :" ) -.l
*, :‘1 J. i.".u
v )
Ml 2190 mm CASING AT 145K B
. ki

VI IIFL
PO,

PBTD: 910.0m K. B

INHIBITED WATER IN TUBING -

CASING ANNULUS

- SPEARFISH PERFORATIONS AT : 380-888 mK.B,

14 mmCASING AT 9258 KB.{ 141 Kg/m)

o 50 mm INTERNALLY LINED TUBING & PACKER AT 871 mK.B.

AINIDEIE oz OO0 LTD.

1301, 300 - 4oh AVENUE 3 W, CALGARY, ALBRETA PH: 403/ 2341 - 2040

10-9-2-25WPM

SCHEMATIC DIAGRAM
ANDEX ET AL WASKADA

DATE: 170588

Y T. McKAY

SCALE" NTS

(LY -3




PROPOSED INJECTION WELL
SUBSURFACE EQUIPMENT

_WATER METER

= INJECTED WATER
= &0mm VALVE
o = e e

x 203 mm, 600 SERIES FLANGED WELLHEAD

e AL L T

219 mm CASING ATI1550K 8.

ol et AR sy b

L— INHIBITED WATER IN TUBING-CASING ANNULUS

o 60 mm INTERNALLY LINED TUBING & PACKER AT 8568 mK

- SPEARFISH PERFORATIONS AT: 877-887 mK.b.

bl 114 mm CASING AT 930 mK.B.{ 141  Kg/m)

PBTD: 915 m K B,

AT IDIE I oz 00. LTD.

130t 300 - doh AVENUE $.W. CALGARY, ALBBETA  PN: 403/ 261 - 2040

SCHEMATIC DIAGRAM
ANDEX ET AL WASKADA

16-9-2-25WPM

DATE: 17-035-88 Y T McEAY PREND:
SCALE:  NTS EVISONS




PROPOSED INJECTION WELL
SUBSURFACE EQUIPMENT

WATER METER

J~—— INJECTED WATER

—— 50mm VALVE
e e
@ & 203 mm, 600 SERIES FLANGED WELLHEAD
i H
s B
- »
oL
kA g
16
NHL @R

~d-u—219 mm CASING AT 144K.B.

ASNOA SIS

T LB AL N Stk R

INHIBITED WATER IN TUBING~CASING ANNULUS

OITIIIIOIOTIGITEIIN

o 60mm INTERNALLY LINED TUBING & PACKER AT 868 mK B,

~ SPEARFISH PERFORATIONS AT: 877-885 mKB

114 mmCASINGAT MAS mKB{ 141 Ke/m)

PBTD: 929.2m K.B.

ABNIDEIEE OIF OC. LTD.

1301, 300 - 4s AVENUE 3 W CALGARY, ALBERTA PW: 403/ 261 - 2040

SCHEMATIC DIAGRAM
ANDEX ET AL WASKADA

5-10-2-25WPM

DATE: 17-05 88 BY 1. McKAY (L2
SCALE: NTS iyt -} '




g

AN

DR KA LS S 3 3.0 5 &1 W o204

N[Ny Ut
DA, PRI

A iy

DA

WAMSZ-Z-0L-ElL
LTI3LVS TV¥DIdAL TIEIM  NOILDAMNI TVIIdAL

IR

AL

009 ISNV ,E QsL ISNY ¥
waysdg  aunssauy  ybiy WBSAC  SNSEI  mO)

%

Txxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx_ 009 ,ISNV £
yuoj Aséjjog
ssoibiaqy .EBmw-m-owm_
198 WO} HNDAN  PESHpOLY

duing
oy

ha!uvﬂo 71

(1a4uo]) anssaly)
¢ XD UBALQ JOIOW N/
A 41 juoL

_ ssobusqy
189 00§

M08l | jooway Ty

:

009 ISNV £

WAMGZ-Z-6-ZL ©BowQ woiy Joiow ysey

W3ISAS NOILNGIAISIA JIIVM VAVISVYM
dll 0O MO X3ANV




