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October 14, 1994

Mr. J. E. Causgrove, P.Eng.
Virden Business Unit Manager
Chevron Canada Resources
P.O. Box 100

Virden MB ROM 2C0

Dear Mr. Causgrove:
Re: Daly Unit No. 3 - New 0Oil Status

Your application for continuation of new oil status for
incremental production from Daly Unit No. 3 has been reviewed.

The Branch recognizes that a significant portion of the
incremental production resulting from the 1984 waterflood
expansion project can reasonably be attributed to an increase in
recovery. New oil status for all production from Daly Unit No. 3
exceeding the historical production decline is approved for an
additional five (5) year period, July 1, 1994 to June 30, 1939.
A historical production decline of 1%/year (exponential) will
continue to be used to determine the incremental production.
Table 1 lists the historical production rate to be used to
determine the volume of new oil for each month of the approval
period. Production from infill wells drilled on 8 ha spacing
qualifies as holiday or new oil and is not governed by this
approval. Chevron may apply prior May 1, 1999 for extension of
this approval.

If you have any questions in respect of this matter please

contact the undersigned or John N. Fox, Chief Petroleum Engineer
at 945-6573 and 945-6574, respectively.

Yours truly,

Pt s Fod RS cH

o DUt SETROLEUM DOCUMENT REGISTRY
Document No. 94 B Lf@
L.R. Dubreuil L )
Director of Petroleum Registered: AﬁDbQGQ7bﬂAJ 17;/C7C?Af
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cc. Administration Petroleumn Registrar




TABLE 1

DALY UNIT NO. 3 - NEW OIL STATUS
HISTORICAL PRODUCTION DECLINE

Year Month Daily Rate Monthly Production
{m3/d) {m3}
1994 June 68.605 2058.1
July 68.548 2125.0
August 68.491 2123.2
September 68.434 2053.0
October 68.377 2119.7
November - 68.320 2049.6
December 68.263 2116.1
1995 January 68.206 2114 .4
February 68.149 1908.2
March 68.092 2110.9
April 68.036 2041.1
May 67.979 2107.3
June 67.922 2037.7
July 67.866 2103.8
August 67.809 2102.1
September 67.753 . 2032.6
October 67.696 2098.6
November 67.640 2029.2
December 67.584 2095.1
1996 January 67.527 2093.3
February 67.471 1956.7
March 67.415 2089.9
April €7.359 2020.8
May 67.303 2086.4
June ' 67.247 2017.4
“July 67.191 2082.9
August 67.135 2081.2
September 67.079 2012.4
October 67.023 2077.7
November 66.967 20089.0
December 66.911L 2074.2




TABLE 1

DALY UNIT NO. 3 - NEW OIL STATUS
HISTORICAL PRODUCTION DECLINE

Year Month Daily Rate Monthly Production
(m3/d) (m3)

1997 January 66.855 2072.5
February 66.800 1870.4
March 66.744 2069.1
April 66.688 2000.7

May 66.633 2065.6
June 66.577 1997.3
“July 66.522 2062.2
August 66.467 2060.5
September 66.411 1992.3
October 66.356 2057.0
November 66.301 1989.0
December 66.245 2053.6

1998 January 66.190 2051.9
February 66.135 1851.8
March 66.080 2048.5
April 66.025 1580.7

May 65.970 2045.1
June 65.915 1977 .4
July 65.860 ' 2041.7
August 65.805 2040.0
September 65.750 "1972.5
October 65.696 2036.6
November 65.641 1969.2
December 65.586 2033.2

1998 January 65.532 2031.5
February 65.477 1833.4
March : 65.422 2028.1
April 65.368 1961.0

May 65.313 2024.7

a8

June 65.259 1957.




Order in Councii

No. 761/19 94

A ’ On Matters of State

T'o The Honourable the Licutenant Governor in Council

The undersigned, the Minister of .........cccoeveeeenence Energy and MINes . e

submits for approval of Council a report setting forth that:

WHEREAS Subsection 5(1) of the 0il and Gas Production Tax Regulation being
Manitoba Regulation 357/87 under The 0il and Gas Production Tax Act
(C.C.8.M. ©¢.037), provides as follows:

"5(1) Notwithstanding anything contained in section 3, the Lieutenant Governor
in Council may approve the temporary or permanent reduction or exemption
of the freehold production tax to be charged on any oil or natural gas
produced or deemed to be produced from a location.";

AND WHEREAS Chevron Canada Resources, as Unit Operator of Daly Unit No. 3 ("the Unit")
has made application requesting that the portion of o0il production from
the Unit which is considered by the Director of Petroleum to be
attributable to improvements to and expansion of the enhanced recovery
project ("incremental production") continue to be assessed freehold
production tax at new oil rates;

AND WHEREAS it is deemed to be in the public interest to support the ongoing
optimization of the enhanced recovery project in the Unit by allowing
incremental production to continue to be assessed freehold production tax
at new oil rates for an additicnal five year period.

THEREFORE, he, the Minister, recommends:

THAT a temporary reduction of the freehold production tax charged on
incremental production from the Unit be approved for the period July 1,
1994 to June 30, 1999, During the approval, freehold production tax will

be assessed at the rate set out for new oil in Schedule A of the 0il and
Gas Production Tax Regulation.

Initiating Department/Agency

Department/Agency  Authorized Officer

_ B
LMY M) MK | X. ¥tz
. Approved by
C.S.C. Finance

Approved as to form by:

Name .veiirinenes b ..........
" Initials

Civil Legal Services:

or Legislative Counsel:

Signature

IN THE EXECUTIVE COUNCIL CHAMBER, WINNIPEG

Upon consideration of the foregoing report and recommendation Council advises that it be done as recommended.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

AT GOVERNMENT HOUSE IN THE CITY OF WINNIPEG

Approved and Ordered this ......... St day of October AD. 1994

......................................................................................

PSF-20 - 8940100409
1981




Manitoba | Yy )
oae  September 22, 1994 Memorandum

1o Garry Barnes From . Bob Dubreuil
Acting Deputy Minister Director
Petroleum Branch Petroleum Branch

New Oil Status for Incremental Freelbd® 0Oil Production from Daly
Subject . Unit No. 3 - Log #9405818

The following are answers to the Minister's questions
regarding New 0Oil status for Daly Unit No. 3.

(1) wWas this an oversight?

No. The Branch believed the authority to grant new oil
status for freehold production under the 0il and Gas
Production Tax Regulation would transfer to the Minister with
the introduction of the 0Oil and Gas Act. Legal Services'
position is there is no power to delegate the authority of
the now defunct 0il and Natural Gas Conservation Board to the
Minister, necessitating the involvement of the LG in C.

anlFom

(2) How many similar designations exist and where?

None under similar circumstances. Other company's have
received new oil status on old oil wells on a well by well
basis, where unique economic circumstances existed. There is
some potential for similar situations to arise in the future.

(3) What is the difference - old oil royalty vs enhanced
(new o0il) royalty?

0ld oil freehold production tax rates are higher (see
attached graph). New oil rates were designed as an incentive
to operators to recover additional oil by drilling new wells
and implementing enhanced oil recovery projects.

(4) What was the expectation in 1984, when the 10 year
agreement was signed?

Chevron expected new oil status approval to continue until
the waterflood operations ceased. The Branch was initially
concerned that waterflood modifications would accelerate oil
production and the volume of incremental recovery would be
l1imited. For this reason a series of approvals were granted
- a 2 year, followed by a 3 year and then a 5 year approval.
When each approval expired the technical data was reviewed by
the Branch. The Branch is now satisfied the production
observed is primarily reflective of increased recovery
efficiency. As a result the incremental production qualifies
as new oil under the definition in the Crown Royalty and

PS.1 25 894.01.00830 B ZE




Incentives regulation and clearly satisfies the intent of the
new oil definition in The 0il and Gas Production Tax Act.

(5) Would they continue the waterflood without tax relief?

Yes, but any further investment to optimize production from
the unit would likely be dropped due to poor economics. The
additional tax load would likely result in premature
abandonment of some wellg resulting in lost reserves.

(6) What investment would be dropped?

Because clearly the intent of the new oil definition is to
recognize incremental recovery as new oil a decision to deny
the application would be seen as an act of bad faith on the
Government's part. It is unlikely that Chevron would
subsequently pursue infill drilling enhanced oil recovery
(EOR) or other projects in Manitoba. The Branch has had
ongoing discussions with Chevron on implementation of
Manitoba's first tertiary EOR project, a hydrocarbon miscible
flood in North Virden Scallion Unit No. 1. Initial
investment in a pilot project is estimated at $ 7.7 million.
In the Virden Field there is the potential to recover an
additional 30 million barrels of oil using tertiary EOR
techniques.

This situation highlights an inconsistency between the manner
in which new oil is designated under Crown or freehold
ownership. This is one of the reasons for a legislative
proposal to amend The 0il and Gas Production Tax Act.

Bob Dubreuil
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OFFICE OF THE DEPUTY MINISTER OF ENERGY AND MINES

ACTION/ROUTE SLIP

DATE: September 21, 1994 LOG NUMBER: 9405818
TO: Bob Dubreuil FROM: Garry Barnes
Petroleum Branch Acting Deputy Minister
Energy & Mines Energy & Mines
5th Floor 330 Graham Ave. 314 Legislative Building
Telephone: 945-4172
Fax: 945-8374

NAME: L. R. Dubreuil

SUBJECT: Cabinet Submission - New 011 Status for incremental freehold
ofl production from Daly Unit No. 3

ACTION: As discussed, please review questions raised in attached
route s1ip from Mr. Orchard, for disussion at next meeting.

DUE DATE: SEPTEMBER 27, 1994




OFFICE OF THE MINISTER OF ENERGY AN™ MINES AND RESPONSIBLE FOR MANITOBA HYDRO

DATE: September 20, 1994

T0: Garry Barnes
Acting Deputy Minister
Dept. of Energy & Mines
314 Legislative Building
Winnipeg, MB. R3C OV8

ACTION/ROUTE SLIP

LOG NUMBER: 9405818

Manitoba Hydro

Telephone: 945-6429
Fax: 945-8374

FROM: Honourable Donald H. Orchard
Minister of Energy & Mines
Minister Responsible for

314 Legislative Building

NAME :
SUBJECT:

ACTION:

L. R. Dubreuil

Cabinet Submission - New Ol Status for incremental freehold
oil production from Daly Unit No. 3

For discussion.

Was this an oversight?
How many similar designations exist and where?
What is the difference--old oil royalty vs enhanced royalty?
What was the expectation in 1984, when 10 year agreement

was signed?
Surely it was to go it alone after 10 years.

Would they continue the waterflood without tax relief?

What investment would be dropped?
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Manitoba o))

Date

To

Subject

September 9, 1994 Memorandum

Garry Barnes From L.R. Dubreuil

Acting Deputy Minister Director
Energy and Mines Petroleum Branch

314 Legislative Building 555-330 Graham Avenue

. Telephone
NEW OIL STATUS - DALY UNIT NO. 3

an|Fom

PS 125 294.01 00930 B 458

Chevron Canada Resources has applied for continuation of new oil
status for incremental production resulting from improvements to
and expansion of the waterflood enhanced recovery project in Daly

Unit No. 3.

The Crown Royalty and Incentives Regulation under The 0il and Gas
Act defines new oil to include "oil produced from an old oil well

that can, in the opinion of the director, be reasonably attributed

to an increase in reserves as a result of a project of enhanced
recovery "

Based on the observations discussed below, it is the Director's
opinion that incremental oil production (over extrapolation of the
pre-1984 production decline} is attributable to the improvements
to and expansions of the waterflood project and thereby qualifies
as new oil. This determination applies to the percentage of unit
production allocated to oil and gas rights owned by the Crown.

The 0il and Gas Production Tax Regulation under The 0il and Gas
Production Tax Act provides, similar authority to The 0il and
Natural Gas Conservation Board to designate incremental production

from freehold oil and gas rights as new oil.

With proclamation of The Oil and Gas Act and repeal of The Mines
Act, The 0Oil and Natural Gas Conservation Board, constituted under
The Mines Act no longer exists. Legal Services has advised that
the authority to designate incremental production as new oil
cannot be transferred from the now defunct Board to the Minister,
the Director or any other official. As a result, the definition
of new oil in the 0il and Gas Production Tax Regulation cannot be
used to recognize increased recovery in the manner intended.

The only option available to designate as new oil a portion of the
Unit production from freehold oil and gas rights is under

subsection 5(1) of the 0il and Gas Production Tax Regulation which
provides:

"5 (1) Notwithstanding anything contained in section 3, the
Lieutenant Governor in Council may approve the temporary or
permanent reduction or exemption of the freehold production tax
to be charged on any oil or natural gas produced or deemed to be

produced from a location."




New oil royalty and tax rates are lower than old oil rates and are
intended to encourage maximum development of Manitoba's oil and
gas resources through drilling, enhanced recovery or other means.

Rec :

It is recommended that new oil status be approved for incremental
freehold oil production from Daly Unit No. 3 resulting from
improvements to and expansion of the waterflood project. The
proposed term of approval is five (5) years; July 1, 1994 to June

30, 1999.

A copy of the proposed Cabinet Submission and Order-in-Council
(approved by Legal Services) are attached.

Discugsion:

In 1984 Chevron expanded its waterflood operations in Daly Unit
No. 3. The project involved conversion of a number of producing
wells to water injection and reactivation of a number of shut-in
water injection wells (see Fig. 1). Project economics at the time
were marginal with an estimated pay-out of more than 10 years.
Since 1984, Chevron has invested $4.2 million in additional wells,
upgraded facilities and waterflood expansion and modification.

Daly Unit No. 3 performance from 1984-94 was reviewed to determine
if increased Unit production resulting from improvements to and
expansion of the waterflood project represents an increase in
recovery. A plot of the Unit's production history is shown in
Figure 2. The plot also shows the historical production decline
established by the Branch based on Unit performance from Jul/76 to
Apr/84. Without the improvements to and expansion of the
waterflood, Unit production would have followed the historical
decline. It is apparent from the plot that waterflood
modifications continue to have a significant impact on Unit
production. From Sep/87 through Apr/94 an additional 43 514 m?,
in excess of the Unit's historical production decline has been
produced. This incremental production, which represents 14.6% of
the total Unit production during this pericd, has been classified

as new oil.

Incremental Unit production is a result of improved sweep
efficiency and accelerated recovery. Injector conversions and
reactivations undertaken in 1984 have resulted in oil from
previously unswept parts of the reservoir being recovered. The
waterflood modifications have also accelerated production,
ensuring less reserves are lost in the future when low production
rates will make well replacement and repairs uneconomic. It is
estimated incremental recoverable reserves resulting from
waterflood modifications will ultimately total 103 000 m° or 1.9%
of the original oil-in-place in the Unit.




Since 1984 new cil status has been granted by The 0il and Natural
Gas Conservation Board to incremental oil production from the Unit
in accordance with the definition of new oil under the Petroleum
Crown Royalty and Incentives Regulation under The Mines Act for
the Crown portion of the incremental production and under the 0Oil
and Gas Production Tax Regulation for the freehold portion of the
incremental production. The latest approval of new oil status

expired June 30, 199%4.

The lower new oil Crown royalty and freehold production tax rates
have resulted in savings to Chevron and the other Unit owners of
approximately $950,000 over the past 10 years. Incremental
production has also provided additional Crown revenue (royalties
and freehold production tax) of approximately $830,000 over the
same period. Without these savings Chevron would not have
proceeded with this project. Chevron has indicated continuation
of new o0il status is needed to make any future investment in the

unit economically attractive.

In the Branch's opinion incremental production in Daly Unit No. 3
is a result of modifications to the waterflood and should qualify

as new oil.

Therefore, it is recommended that the Lieutenant Governor in
Council approve new oil status for incremental freehold production
from Daly Unit No. 3. 1In order to accommodate possible future
modifications to the project or to the Province's royalty and
production tax structure, approval of new oil status should be
limited to a term of five years, July 1, 1994 to June 30, 1999.

Over the proposed 5 year term of the approval additional Crown
revenue of $520,000 is anticipated (assumes the waterflood
modifications would not have been made without the original
approval in 1984). The saving to Chevron and the other unit
owners in foregone Crown royalty and production tax revenue is

approximately $625,000.

¢ L.R. Dubreuil
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087 . The Manitoba Gazette . Fol. It6, No. 43 . Gazette du Manitoba . 037-357/87

whichever is the later, and continuing for
such number of producing months as may be
determined in accordance with the provisions
of The Mines Act, regulations and orders
thereunder; {"période d'encouragement & Ta
RAP")* . _
"holiday o0il" means the initial volume of
o0il produced, or deemed to be produced, from
a new well drilied and completed on or after
January 1, 1987 and prior to January 1,
1992, with the volume determined in
accordance with the provisions of The Mines
Act, regulations and orders thereunder;
("pétrole exempté")

"incentive 011" means o¢il1 obtained from a
well or allocated to a spacing unit during

either a production incentive period or an '

EOR incentive period; ("pétrole
d'encouragement")

"location” means the tract of land described
in a Tease or title covering the freehold
0il and gas rights from which oil or gas is
produced or  deemed to be produced;
("emplacement"}

"new 011" means

(a) 011 obtained from or deemed to be
obtained from, a new oil well, or

{b) 0il, obtained from a well not
classified as a new 011 well as a result
of an enhanced recovery scheme conducted
pursuant to an order made under The Mines
Act and dated on or after January 1, 1879
and prior to January 1, 1987, consisting
of that portion of the oil obtained which
can be reasonably attributed to an
increase in reserves which has been
recognized by the board as resulting from
an enhanced recovery scheme other than an
enhanced recovery scheme authorized by
any previous order under The Mines Act
and dated prior to January 1, 1979 and
relating to the same pool or part
thereof; ("pétrole nouveau")

"new 0il1 well" means

(a) a well drilled and completed on or
after April 1, 1974 and that is the only
well in the spacing unit in which the
well is located that is producing or
capable of producing from the pool in
which the well is compieted, or

(b) a well abandoned prior to April 1,
1974 that is re-entered on or after April
1, 1974 and that is the only well in the
spacing unit in which the well is lecated
that is producing or capable of producing
from the poel in which the well s

completed,
*Note: See the Petroleum Crown Royalty and
Incentives Regulation, Manitoba

Regulation 63/B7

“mois de production” Mois c¢ivil pendant .

Jequel, selon le cas :
a) du pétroie est effectivement extrait
d'un puits;
b) du pétrole est attribué & un puits ou
& une unité d'espacement aux termes d'un
accord de mise en commun ou d'un accord
d'union. ("producing month")

"période d'encouragement & la production"
Période, & 1'égard d'un puits de pétrole
nouveau foré et achevé entre 1le 17
janvier 1979 et Te 187 janvier 1987, qui
commence a la plus tardive des dates
suivantes et qui se prolonge durant le
nombre de mois de production précisé par les
dispositions de l1a Loi sur les mines, ou par
des réglements et des décrets de ladite Toi
a} le premier jour du mois pendant lequel
le puits commence a produire;
b) Te 18T juillet 1979. ("production
incentive period")

"période d'encouragement & la RAP" Période,
3 1'égard d'un projet nouveau ou élargi de
récupération assistée de pétrole approuvé en
application de Ta Loi sur les mines & partir
du 18T janvier 1987 et complétement mis en
application avant le 1%7 janvier 1992, quj
commence a la plus tardive des dates
suivantes et qui se prolonge durant le
nombre de mois de production précisé par les
dispositions de la Loi sur les mines, ou par
ses reglements et décrets d'application :
a) le premier jour du mois pendant lequel
le projet nouveau ou élargi de
récupération assistée de pétrole est
complétement mis en application;
b) le premier jour du mois suivant le
mois pendant Tequel la péricde
d'encouragement a la production pour 1le
puits expire;
c) le mois pendant lequel 1le dernier
volume de pétrole exempté du puits a été
produit ou est réputé avoir été produit.
(“EOR incentive period")*

"pétrole d'encouragement" Pétrole extrait
d'un  puits ou attribué & wune unité
d'espacement pendant une période
d'encouragement a la production ou une
période d'encouragement a 1a RAP.

("incentive o0il")

"pétrole exempté" Le volume 1Jnitial de
pétrole extrait ou réputé avoir été extrait
dtun nouveau puits foré et achevé entre le
187 janvier 1987 et le 187 janvier 1992,
e volume de pétrole étant fixé conformément
aux dispositions de la Loi sur les mines ou
a ses reglements et décrets d'application.
{"hoYiday oil")

* Note : voir le réglement du Manitoba 63/87
intitulé  Réglement sur les redevances
pétroligres de 1la Couronne et les mesures

d'encouragement du secteur pétrolier e




"EOR incentive period" means, in respect of a
well or a spacing wnit in a new or enlarged
project of enhanced oil recovery approved
under The Mines Act, R.S.M. 1987, chapter
M160, on or after January 1, 1987 and fully
implemented before January 1, 1992, the period
that commenced

{a) on the first day of the month in which
the new or enlarged enhanced oil recovery
project was fully implemented,

{b) on the first day of the month following
the month in which the royalty incentive
period for the well expired, or

(c) in the month in which the final haliday
0il volume for the well was produced,

whichever is later, and continuing for the
number of producing months  determined under
The Mines Act; (« période d'encouragement a la
RAP »)

"holiday oil" means the initial volume of oil
produced from a new well,

(a) as the volume was determined under The
Mines Act, R.S.M. 1987, chapter M160, or

(b} as the volume is determined by the
registrar under section 4; (« pétrole
exempté »)

*horizontal well™ means

(a) a well that is drilled so as to achieve

an angle of not less than 80° from the
vertical for not less than 100 m, or

(b) a well in which the angle or distance
requirements in clause (a) are not achieved
owing, in the director's opinion, to
mechanical difficulties; {(« puits
horizontal »}

"incentive 0il"™ means oil produced from a well
during a royalty incentive peried or an EOR
incentive period; {« pétrole d'encouragement »)

*1icensee® means the holder of a well license
issued under Part 8 of the Act; (« titulaire
de permis »)

"new o0il"™ means

{a) 031 that is produced from a new oil
well, or

{(b) oi1 that is produced from an old oil
well that can, 1in the opinion of the
director, be reasonably attributed to an
increase in reserves as a result of a
project of enhanced recovery implemented
under the Act or The Mines Act, R.S.M.
1987, chapter M160; (« pétrole nouveau »)

« loi » Lla Loi sur le pétrole et le gaz
naturel. ("Act")

<« mois de production » Mois au cours duquel
du pétrole est extrait d'un puits ou d'une
parcelle ou est attribué a un puits ou i uyne
parcelle. ("producing month")

« période d'encouragement a l1a RAP » Daps le
cas d'un puits ou d'une surface unitaire
faisant partie d'un nouveau projet ou d'un
projet élargi de récupération assistée du
pétrole approuvé en vertu de 1a Loi sur Tles
mines, c. M160 des L.R.M. 1987, & partir du
187 janvier 1987 et complatement mis en oeuvre
avant le 1°" janvier 1992, s'entend de 1la
période commengant au plus éloigné des moments
suivants :

a) le premier jour du mois au cours duquel
le projet a été complatement mis en oceuvre;

b) le premier jour du mois suivant Te mois
au cours duquel expire la période de
redevances subventionnée du puits;

c) le mois au cours duquel est extrait le
volume final de pétrole exempté du puits.

La période se poursuit pendant le nombre de
mois de production déterminé par la Loi sur
les mines. ("ECR incentive period"}

< période de redevances subventionnée »
Période débutant Tle premier jour du meis au
cours duquel un puits de pétrole nouveau foré
entre e 187 janvier 1979 et Te

187 janvier 1987 exclusivement commence &
produire du pétrole et se poursuivant pendant
le nombre de mois de production déterminé aux
termes de la Loi sur les mines, c¢. MI60 des
L.R.M. 1987. (“royalty incentive period")

« pétrole ancien » Pétrole autre que du
pétrole nouveau, du pétrole d'encouragement ou
du pétrole exempté. ("old oil")

«pétrole d'encouragement » Pétrole extrait
d'un puits pendant une période de redevances
subventionnée ou pendant une période
d'encouragement a 1a RAP. ("incentive 0il")

<« pétrole exempté » Volume initial de pétrole
extrait d'un nouveau puits et déterminé, selon
le cas :

“a) en vertu de la Lot sur les mines,
c. M160 des L.R.M. 1987;

b) par le registraire en verty de
T'article 4. ("holiday o0il")

« pétrole nouveau » Selon le cas :

a) pétrole extrait d'un puits de pétrole
nouveau;
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5 7 DEPARTMENT OF ENERGY AND MINES

APPROVAL MEMORANDUM

X ORDER IN COUNCIL

X CABINET SUBMISSION

TREASURY BOARD SUBMISSION

- TREASURY BOARD PRE-CLEARANCE
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September 9, 1994 Memorandum

Garry Barnes Fiom L.R. Dubreuil

Acting Deputy Minister Director

Energy and Mines Petroleum Branch

314 Legislative Building 555-330 Graham Avenue
Telephone

NEW OIL STATUS - DALY UNIT NO. 3

Chevron Canada Resources has applied for continuation of new oil
status for incremental production resulting from improvements to
and expansion of the waterflood enhanced recovery project in Daly
Unit No. 3.

The Crown Royalty and Incentives Regulation under The 0il and Gas
Act defines new o0il to include "oil produced from an old oil well
that can, in the opinion of the director, be reasonably attributed
to an increase in reserves as a result of a project of enhanced
recovery ....".

Based on the observations discussed below, it is the Director's
opinion that incremental oil production {over extrapolation of the
pre-1984 production decline) is attributable to the improvements
to and expansions of the waterflood project and thereby qualifies
as new oil. This determination applies to the percentage of unit
production allocated to oil and gas rights owned by the Crown.

The 0il and Gas Production Tax Regulation under The 0il and Gas
Production Tax Act provides, similar authority to The 0il and
Natural Gas Conservation Board to designate incremental production
from freehold oil and gas rights as new oil.

With proclamation of The 0il and Gas Act and repeal of The Mines
Act, The 0Oil and Natural Gas Conservation Board, constituted under
The Mines Act no longer exists. Legal Services has advised that
the authority to designate incremental production as new oil
cannot be transferred from the now defunct Board to the Minister,
the Director or any other official. As a result, the definition
of new oil in the 0Oil and Gas Production Tax Regulation cannot be
used to recognize increased recovery in the manner intended.

The only option available to designate as new oil a portion of the
Unit production from freehold oil and gas rights is under
subsection 5(1) of the 0il and Gas Production Tax Regulation which
provides:

"5(1) Notwithstanding anything contained in section 3, the
Lieutenant Governor in Council may approve the temporary or
permanent reduction or exemption of the freehold production tax
to be charged on any oil or natural gas produced or deemed to be
produced from a location.!




New oil royalty and tax rates are lower than old oil rates and are
intended to encourage maximum development of Manitoba's oil and
gas resources through drilling, enhanced recovery or other means.

Recommendationg:

It is recommended that new o0il status be approved for incremental
freehold oil production from Daly Unit No. 3 resulting from
improvements to and expansion of the waterflood project. The
proposed term of approval is five (5) years; July 1, 1994 to June
30, 1889,

A copy of the proposed Cabinet Submission and Order-in-Council
(approved by Legal Servicesg) are attached.

Discussion:

In 1984 Chevron expanded its waterflood operations in Daly Unit
No. 3. The project involved conversion of a number of producing
wells to water injection and reactivation of a number of shut-in
water injection wells (see Fig. 1). Project economics at the time
were marginal with an estimated pay-out of more than 10 years.
Since 1984, Chevron has invested $4.2 million in additional wells,
upgraded facilities and waterflood expansion and modification.

Daly Unit No. 3 performance from 1984-94 was reviewed to determine
if increased Unit production resulting from improvements to and
expansion of the waterflood project represents an increase in
recovery. A plot of the Unit's production history is shown in
Figure 2. The plot also shows the historical production decline
established by the Branch based on Unit performance from Jul/76 to
. Apr/84. Without the improvements to and expansion of the
waterflood, Unit production would have followed the historical
decline. It is apparent from the plot that waterflood
modifications continue to have a significant impact on Unit
production. From Sep/87 through Apr/%4 an additional 43 514 m’,
in excess of the Unit's historical production decline has been
produced. This incremental production, which represents 14.6% of
the total Unit production during this period, has been classified
as new oil.

Incremental Unit production is a result of improved sweep
efficiency and accelerated recovery. Injector conversions and
reactivations undertaken in 1984 have resulted in oil from
previously unswept parts of the reservoir being recovered. The
waterflood medifications have also accelerated production,
ensuring less reserves are lost in the future when low production
rates will make well replacement and repairs uneconomic. It is
estimated incremental recoverable reserves resulting from
waterflood modifications will ultimately total 103 000 m® or 1.9%
of the original ocil-in-place in the Unit.




Since 1984 new ©il status has been granted by The 0il and Natural
Gas Conservation Board to incremental oil production from the Unit
in accordance with the definition of new oil under the Petroleum
Crown Royalty and Incentives Regulation under The Mines Act for
the Crown portion of the incremental production and under the 0il
and Gas Production Tax Regulation for the freehold portion of the
incremental production. The latest approval of new oil status
exXpired June 30, 1994.

The lower new oil Crown royalty and freehold production tax rates
have resulted in savings to Chevron and the other Unit owners of
approximately $950,000 over the past 10 years. Incremental
production has alsoc provided additional Crown revenue (royalties
and freehold production tax) of approximately $830,000 over the
same period. Without these savings Chevron would not have
proceeded with this project. Chevron has indicated continuation
of new oil status is needed to make any future investment in the
unit economically attractive.

In the Branch's opinion incremental production in Daly Unit No. 3
is a result of modifications to the waterflood and should qualify
as new oil.

Therefore, it i1s recommended that the Lieutenant Governor in
Council approve new oil status for incremental freehold production
from Daly Unit No. 3. In order to accommodate possible future
modifications to the project or to the Province's royalty and
production tax structure, approval of new oil status should be
limited to a term of five years, July 1, 1994 to June 30, 1999.

Over the proposed 5 year term of the approval additional Crown
revenue of $520,000 is anticipated (assumes the waterflood
modifications would not have been made without the original
approval in 1984). The saving to Chevron and the other unit
owners in foregone Crown royalty and production tax revenue is
approximately $625,000.

ALK ol

L.R. Dubreuil
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MANITOBA

Order in Council

On Matters of State

T'o The Honourable the Lieutenant Governor in Council

The undersigned, the Minister of

Energy and Mines

submits for approval of Council a report setting forth that:

WHEREAS

"5(1)}

AND WHEREAS

AND WHEREAS

THEREFORE,

Subsection 5(1) of the 0il and Gas Production Tax Regulation being
Manitoba Regulation 357/87 under The 0il and Gas Production Tax Act
(C.C.S.M. ©.037), provides as follows:

Notwithstanding anything contained in section 3, the Lieutenant Governor.
in Council may approve the temporary or permanent reduction or exemption
of the freehold production tax to be charged on any oil or natural gas
produced or deemed to be produced from a location.";

Chevron Canada Resources, as Unit Operator of Daly Unit No. 2 ("the Unit")
has made application requesting that the portion of oil production from
the Unit which is considered by the Director of Petroleum to be
attributable to improvements tc and expansion cof the enhanced recovery
project ("incremental production") continue to be assessed freehold
production tax at new cil rates;

it is deemed to be in the public interest to support the ongoing
optimization of the enhanced recovery project in the Unit by allowing
incremental production to continue to be assessed freehold production tax
at new o0ll rates for an additicnal five year period.

he, the Minister, recommends:

THAT a temporary reduction of the freehold production tax charged on
incremental production from the Unit be approved for the period July 1,
1994 to June 30, 1999, During the approval, freehold production tax will
be agsessed at the rate set out for new oil in Schedule A of the 0il and
Gas Production Tax Regulation.

Initiating Department/Agency

Department/Agency  Authori );e_z: 7
ENERLYy A Mtk ' z‘_(
Approved bwy v
C.5.C. Finance

Approved as to form by:

v/

Civil Legal Services:
or Legislative Counsel:

.....................................

Initials

Signature

IN THE EXECUTIVE COUNCIL CHAMBER, WINNIPEG

. Upon consideration of the foregoing report and recommendation Council advises that it be done as recommended.

PSF 40 - 8940100409
1991

Lieutenant Governor




DEPARTMENT OF ENERGY AND MINES
CABINET SUBMISSION

SUBJECT:

New oil status for incremental freehold oil production from Daly Unit No. 3.

BACKGROUND:

Since July 1984, Chevron Canada Resources and other Unit owners have received new oil status for
incremental Crown and freehold oil production resulting from improvements to and expansion of the
waterflood enhanced recovery project in Daly Unit No. 3. The approval of new oil status by The Oil
and Natural Gas Conservation Board (July 1, 1989) expired June 30, 1994. Chevron, as Unit Operator,
has applied for an extension of new oil status for incremental Crown and freehold oil production from
the Unit.

DISCUSSION:

The definition of new oil for freehold oil production under subsection 1(1) of the Oil and Gas
Production Tax Regulation includes that portion of oil produced from a well not classified as a new oil
well that can, in the opinion of The Oil and Natural Gas Conservation Board, be reasonably attributed
to an increase in reserves as a result of an enhanced recovery project. With the coming into force of
The Oil and Gas Act, July 1, 1994, The Mines Act was repealed and The Oil and Natural Gas
Conservation Board ceased to exist. Legal Services has advised that subsection 1(1) of the Oil and Gas
Production Tax Regulation is therefore inoperable. As a result, new oil status can only be granted by
the Lieutenant Governor in Council in accordance with section 5 of the Oil and Gas Production Tax
Regulation (Tax reduction or exemption).

The authority to approve new oil status for incremental Crown oil production resulting from an
enhanced recovery project is provided to the Director of Petroleum under section 1(1) of the Crown
Royalty and Incentives Regulation under The Oil and Gas Act.

Since 1984 Chevron has invested $4.2 million in Daly Unit No. 3 in additional wells and improvements
to and expansion of the waterflood enhanced recovery project. The investment has resulted in
incrcrnsntal Crown and freehold oil production, above the Unit's historical production decline, of 43
514 m>, or 14.6% of the Unit's production since 1984.

The incremental production resulting from modifications to the enhanced recovery project, has yielded
additional Crown revenues (royalties and freehold production taxes) of approximately $830,000 over
the last 10 years. Over the same period savings to Chevron and the other Unit owners resulting from
lower new oil royalty and production tax rates (versus old oil rates) was approximately $953,000.

Incremental production from Daly Unit No. 3 to date has not met Chevron's original expectations.
Chevron has indicated continuation of new oil status is needed to make any future investment in Daly
Unit No. 3 economically feasible.

The intent of the "new oil" provisions of the Oil and Gas Production Tax Regulation is to encourage oil
companies to implement enhanced recovery projects to maximize the recovery of oil. It is suggested
that new oil status for incremental freehold oil production from Daly Unit No. 3 be extended for a
period of five years. The proposed extension of new oil status is consistent with the intent of
legislation.




FINANCIAL IMPLICATIONS:

Additional revenues to the Crown over the five year extension are estimated at $520,000 (assumes
waterflood modifications would not have been made without the original approval in 1984). Savings to
Chevron and the other Unit owners are estimated at $625,000.

COMMUNICATION STRATEGY:

Letter to Chevron as Unit Operator outlining the terms of the extension of new ol status for
incremental oil production from Daly Unit No. 3.

RECOMMENDATIONS:

Incremental freehold oil production from Daly Unit No. 3 resulting from improvements to and
expansion of the waterflood enhanced recovery project in an amount to be determined by the Director
of Petroleum be subject to new oil tax rates for the period July 1,1994 to June 30, 1999,

Donald W. Orchard
Minister of Energy and Mines

Contact Person:
L. R. Dubreuil - 945-6573
Date: September 7, 1994
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Manitoba %
— Memorandum
Date:  August 18, 1994 FILE NO. EMO0300(18)
To: John N. Fox From: Dirk Blevins
Chief Petroleum Engineer Crown Counsel
Petroleum Branch Civil Legal Services
555-330 Graham Avenuc 7th Floor - 405 Broadway
VIA FAX ONLY

Telephone: 945-2834

SUBJECT: THE OIL & GAS PRODUCTION TAX ACT - REGULATION - NEW OIL

I am now in a position to respond to your memo of July 13, 1994,

I have reviewed the legisiation in question, being the old Mines Act, the new Qjl & Gas Act,
The Oil & Gas Production Tax Act and the application regulation thercunder.

Based on the facts set out in your memo, it is my legal opinion that the minister does not
have authority under The Qil & Gas Production Tax Regulation to designate "new oil" as the
Oil & Gas Conservation Board did. This being the case, there is no power to delegate 1o the
director.

Please advise if you have any questions or wish to discuss this matter.

Dirk Blevins
Crown Counsel

DB/ps

*x% TOTAL PRGE.ZB2 *x




Manitoba %’

Memorandum
Date:  July 18, 1994 FILE NO.
To: John N. Fox From: D. Blevins
Chief Petroleum Engineer Crown Counsel
Petroleum Branch Civil Legal Services
355-330 Graham Avenue 7th Floor - 405 Broadway

Telephone: 945-2834

SUBJECT: O & G ACT - ROYALTY REG. - NEW OIL

I acknowledge receipt of your memo of July 13, 1994 and will reply as soon as possible.

D. Blevins
Crown Counsel

DB/ps

HADEPT\DDB\FILEOPEN MEM




July 13, 1994

Dirk Blevins John N. Fox,

Crown Counsel Chief Petroleum Engineer
Petroleum Branch
945-6574

Interpretation of the Definition of New 0Qil

The definition of new o0il for o0il production owned by the Crown
is provided for under The Crown Royalty and Incentives Regulation
under The 0il and Gas Act. New oil is defined as

"new o0il" means
{a) oil that is produced from a new oil well, or

(b} o©0il that is produced from an old oil well that can, in the
opinion of the director, be reasonably attributed to an increase
in reserves as a result of a project of enhanced recovery
implemented under the Act or The Mines Act, R.S.M. 1987, chapter
M1l60.

The definition of new oil for oil production owned by a freehold
mineral owner is provided for in The 0il and Gas Production Tax

Regulation under The 0il and Gas Production Tax Act. New 0Oil is
defined as

"new oil" means

{(a} oil obtained from or deemed to be obtained from, a new oil
well, or

{(b) o0il, obtained from a well not classified as a new oil well
as a result of an enhanced recovery scheme conducted pursuant to
an order made under The Mines Act and dated on or after January
1, 1979 and prior to January 1, 1987, consisting of that portion
of the oil obtained which can be reascnably attributed to an
increase in reserves which has been recognized by the board as
resulting from an enhanced recovery scheme other than an enhanced
recovery scheme authorized by any previous order under The Mines
Act and dated prior to January 1, 1979 and relating to the same
pool or part thereof.

Daly Unit No. 3 produces a combination of Crown and freehold oil.
The 0il and Natural Gas Conservation Board approved new oil
status for a portion of production from Daly Unit No. 3 using
clause (b) under The 0il and Gas Production Tax Regulation and an
identical clause under The Petroleum Crown Royalty and Incentives
Regulation (predecessor to The Crown Royalty and Incentives
Regulation). The Board's approval expired June 30, 1994. The




Director intends to use his authority under clause (b) of The
Crown Royalty and Incentives Regulation to continue approval of
new oil status for a portion of the Crown oil production from
Daly Unit No. 3. However, the approval mechanism for continuing
new oil status for a portion of the freehold oil production from
Daly Unit No. 3 is unclear as the 0il and Natural Cas
Conservation Board no longer exists and The 0il and Gas
Production Tax Regulation has not been amended. (Note: the
consequential amendments to The 0il and Gas Production Tax Act
under The 0il and Gas Act involved striking out The Mines Act and
substituting The 0il and Gas Act).

The definition of new oil under the two regulations has always
been identical. The intent is to eventually amend both The 0il
and Gas Production Tax Act and regulations thereunder. Until
that time the Branch is seeking your opinion on whether the
Director has the authority to approve new oil status for freehold
oil production, based on the following argument.

As approval of a project of enhanced recovery rests
with the Minister under Section 116 of The 0il and Gas
Act and this authority has been delegated to the
director (see attached memo) and this delegated
authority is consistent with the intent outlined in the
definition of new o0il, it is assumed that the director
has the authority to approve new oil status for
freehold oil production.

Please provide myself or Bob Dubreuil with your opinion on this
matter as soon as possible.

John N. Fox

JNF
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July 14, 1994 \D?Aﬁ

Bob Dubreuil John N. Fox,

Director Chief Petroleum Engineer
Petroleum Branch Petroleum Branch

Daly Unit No. 3 - New 0il Status

Chevron Canada Resources has applied (May 10,19%4) for
continuation of new oil status for incremental production
resulting from their 1984 waterflood expansion project.

Recommendations
It is recommended that:

(1} Incremental production resulting from the waterflood
expansion project, be recognized by the Director as representing
an increase in recovery.

(2} New o0il status be granted for the incremental production.
Approval by the Director for the Crown portion of the incremental
production is provided for in the definition of new oil under The
Crown Royalty and Incentives Regulation. The mechanism for
approval for the freehold portion is currently under review by
Legal Services. A copy of the proposed letter of approval is
attached.

(3) A historical production decline of 1%/year (exponential) be
used to determine incremental production.

Background

In September 1984 the Board approved Chevron's application to
modify and expand waterflood operations in Daly Unit No. 3. The
waterflood expansion project involved conversion of five wells to
injection, reactivation of three suspended injectors and an
increase in injection pressure and volume (see Fig.l).

The Board also approved, on an interim basis, classification of
incremental production resulting from the waterflood expansion
project as new oil. The last interim approval of new oil status
expired June 30, 1994.

Waterflood Expansion Project Review

Daly Unit No. 3 performance from 1984-94 has been reviewed in an
attempt to determine, once and for all, if increased Unit
production resulting from the waterflood expansion project
represents an increase in recovery.




Production History

The waterflood expansion project continues to have a significant
impact on Unit production. From Sep/84 through Apr/94 an
additional 43 514 m®, in excess of the Unit's historical
production decline has been produced. This production, which
represents 14.6% of the total Unit production during this pericd,
has been classified as new o0il. The Unit's historical production
decline has been estimated by the Branch at 1%/yr (exponential)
based on unit performance from Jul/76 to Apr/84. In 1991, six
infill wells were drilled in the Unit. Production from these
wells (6633 m® to Apr/94), which automatically qualifies as
holiday or new o0il, has been excluded from this analysis.

A plot of the production history for Daly Unit No. 3 is shown in
Figure 2. The plots shows; a) the 1%/yr historical production
decline; b) Unit production with and without the 1991 infill
wells; and c¢) the estimated 1.46%/yr production decline from 1987
to 1994. Chevron estimates incremental recoverable reserves
associated with the waterflood expansion project will total 103
000 m® or 1.9% OOIP. Figure 3 shows; a) Unit production forecast
1994 to 2035 with and without the infill wells; b) historical
production decline; and c¢) the percentage of new oil.

Injection History

As a result of the waterflood expansion project, water injection
into the unit increased from 200 m®/d to a maximum of 740 m?/d
(1988} . Between 1990 - 92 injection rates averaged 445m*/d.
Since March 1993 injection rates have averaged 234 m?®/d. Though
the 1993 Unit VRR was only 0.87 and the cumulative VRR is 1.61.
Chevron indicateg it's current strategy is to improve the
production/injection balance for individual unit patterns with a
target VRR of 1.0. This strategy should improve overall sweep
efficiency and reduce reservoir pressure in portions of the Unit
that are over-pressured.

Chevron indicated in the application it is reviewing the
feasibility of converting two additional wells to injection;
13-1-10-28 and 15-13-10-28.

Increased Recovery

Under The Crown Royalty and Incentives Regulation new oil is
defined as

{b) oil that is produced from an old oil well that
can, in the opinion of the director, be reasonably
attributed to an increase in reserves as a result of a
project of enhanced recovery implemented under the Act
or The Mines Act, R.S.M. 1987, chapter M160.




The 0il and Gas Production Tax Regulation has the same definition
with slightly different wording. A legal opinion on the approval
process under The Oil and Gas Production Tax Regulation is being
gought (see attached memo to D. Blevins).

A number of analysts, myself included, have attempted to separate
the production response resulting from the waterflood expansion
project into two categories; accelerated production and
incremental production. Concerns regarding the magnitude of the
acceleration component of the production response are what
prompted the Board to grant an interim approval of new oil
status. I believe two factors tip the scales in favour of
incremental vs. accelerated preoduction - (1) improved volumetric
sweep efficiency resulting from the injector conversions and
reactivations and (2) the Unit's long production life.

Perhaps the best illustration of the potential for improved sweep
efficiency in the Unit is the results of the 1991 infill drilling
project. The five infill wells (one well is shut-in) produce at
an average water-cut of 6.9%, compared to an average water-cut of
34.6% at offsetting producers and a Unit water-cut of 67.7%.
Chevron estimates the infill wells will recovery 85 328 m3 (14
220 m3/well) or 1.5% OOIP. In comparison there are 22 producers
offsetting the eight injectors converted or reactivated as part
of the waterflood expansion project. Dividing the estimated
incremental recoverable regserves of 103 000 m® among the 22 wells
yields an average incremental recovery of 4681 m?*/well. A further
lelSlon shows an average incremental recovery of only 1807
m®/producer in the Unit.

The majority of the wells in the Unit were drilled in 1952-56.

At a productlon decline of between 1-1.5%/year, the economic
limit of 0.4 m?®/d/well will be reached between 2088-2115.
Experience indicates most of the wells will have casing or
equipment failures before they reach their economic limit and due
to low productivity it is unlikely that economics for well
replacement or repair will be favourable. 1In a sgituation like
this any acceleration of production will therefore be incremental
production. Chevron has assumed production from the Unit will
terminate in 2035.

I believe production in Dag Unit No. 3 in excess of the
historical production decline of 1%/vyr should be considered to be
an increase in reserves reasonably attributable to the waterfloed
expansion project, in satisfaction of the definition of new oil.

Cogst and Benefits of New 0il Status

Chevron has calculated the cost and benefits to working interest
owners, the Crown and freehold mineral owners of new oil status
to date and over the remainder of the Unit's production life.

The costs and benefits are listed in Table 1 and assume Chevron




would not have proceeded with the waterflood expansion project
without approval of new oil status.

John N. Fox

Approved: Date:
L.R.Dubreuil,Director




TABLE 1
DALY UNIT NO. 3

NEW OIL STATUS - COSTS AND BENEFITS**

1984-1993 1994-2035* Total
($M) ($M)
Unit WIO's 953.6 2584 .6 3538.2
Royalty and Tax Savings
Additional Royalty and Tax 830.8 2077.5 2908 .3
Paid to the Crown
Additional Royalty 450.3 1247.0 1697.3

Paid to Freehold Owners

*  Agguming an oil price $125/m3
** Tricludes 1991 infill wells

daly3sta.doc
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& Chevron

May 10, 1994

Chevron Canada Resources
P.0. Box 100

Virden, Manitoba ROM 2CO
Phone {204} 748-1334

Fax (204} 748-6762

Department of Energy and Mines
Petroleum Branch

Attention: Mr. L. R. Dubreuil, Director
555 - 330 Graham Avenue

Winnipeg, Manitoba

R3C 4E3

Dear Sir:
RE: Daly Uni - Extension of N il Status

Chevron Canada Resources, as Operator of the Daly Unit No. 3 hereby applies for continuation of
New Oil status on incremental oil production as a result of the 1984 Waterflood Expansion Project.

Unit production continues to exhibit incremental oil production above the Manitoba Petroleum Branch
recognized base case. Present production is 15.3 m?® opd above the base case production of 68.8 m’
opd in 1994-03. Of this 15 3 m® opd, 9.1 m’® can be directly attributed to the waterflood expansion
while 6.2 m® opd is the result of the 1991 six well infill pilot project. Total incremental oil recovery
for the period 1984-09 to 1994-03 is estimated at 35,200 m® above the base case.

Infill Drilling

As evidenced in Chevron’s previously submitted "Daly Unit No. 3 Extention of New Oil Status
Performance Review", dated 1989-05-04, reservoir throughput is at a maximum. Further injection
rate increases are not possible with existing injectors and will not enhance reserve depletion. Infill
drilling is deemed the only way to increase fluid throughput in the unit. An infill pilot project was
attempted in 1987. The first well at 6a-12-10-28 encountered an unexpected high pressure zone above
the productive zone resulting in suspended operations. In 1991, six infill wells were drilled. Figure 1
is a unit map showing the infill well locations. Incremental oil production generated by the infills is
shown in Figure 2. Combined production is 6.2 m3 opd with 6633 m3 total recovery as of 1994-03.
Table 1 lists calculated additional Crown royalty and freehold production tax payments resulting from
the project. The wells were drilled using intermediate casing and high density drilling fluids due to
potential high pressures. The associated high drilling costs along with the lower than anticipated
incremental reserves and production rates caused the project to be economically unsuccessful. It infill
drilling is to be a viable means of increasing recovery from the unit, drilling costs must be reduced
substantially. To this end, Chevron is presently in the process of implementing waterbalancing within
the unit. Waterbalancing will reduce reservoir pressures such that infill drilling will be economically
viable. Overall sweep efficiency will also be improved. Although reduced costs will have an impact,
new oil status is still necessary to make future infill projects feasible.

Future Work

Chevron is currently evaluating acquisition potential of four Triton wells at the north end of the unit.
These wells are 3-24, 5-24, 6-24 (producers) and 11-24 (disposal). In conjunction with acquiring
Tritons holdings in Sec. 24, Chevron intends to convert the suspended well at 15-13-10-28 to an
injector.




pepartment of Energy and Mines
Attention; Mr. R. L. Dubreuil
May 10, 1994

Page two

Another potential conversion exists at 13-1-10-28. However, ecomonics for this conversion are
marginal at current oil prices, even with new oil status.

Information submitted with our previous application, "Daly Unit No. 3 Extension of New Oil Status -
Additional Information", dated 1989-06-19 has been updated. Table 2 lists the work conducted in
conjunction with the waterflood expansion and enhancement for the period 1989-01 to 1994-03. Table
3 is an updated summary of revenue, operating costs, Chevron’s Crown and freehold royalty
payments and Chevron’s freehold production tax payments for the years 1984 to 1993. Table 4 shows
the calculated total unit Crown royalty and production tax savings as a result of new oil status. Table
5 shows the calculated unit Crown royalty and production tax in excess of the base case. Table 6
shows the calculated total unit freehold royalties in excess of the base case. Table 7 is an updated
summary of the benefits of the expansion project to all parties involved (based on expansion work
completed to date).

New oil status continues to be an economic necessity for ongoing optimization and improved recovery
work for Daly Unit No. 3. This not only applies to major projects such as infill drilling and injection
conversions but also to normal remedial work required to maintain injectivity and production.

Should you have any questions or require any additional information regarding this application, please
contact John Falck at (204) 748-6337.

Yours truly,

W7,

J. E. CAUSGROVE, P. Eng.
Virden Business Unit Manager

JFitjs

Attachment
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TABLE 2

Work Performed and Capital Expenditures

Date Work Cost (E3$)| Producers | Injectors
91-09 Drill/compiete 14b—12 421.6 |[14b-12
91-09 Drill/complete 13b—12 3239 |13b-12
91-10 Drill/complete 120—-12 322.7 112b—12
91-10 Drill/lcomplete 5b—12 331.8| Sb—-12
91-10 Drill/complete 5a—12 546.5| 5a-12
91-11 Drill/complete 12a—12 350.5 |12a—-12
91—-11 Tie in 6 infilis 360.0
92—-02 to 94—-03 Acid jobs 30.8| 10-10
1-12
14b—-12
10—13
13-1
89-10 to 92—-09 Attempt annular isolatior 5.2 8-12
93-06 Acid jobs 11.9 11-13
6—-14
93-7 Abandonment 18.0 8-12
93—06 to 93-07 Backflow to clean 3.0 16-2
10—11
12—11
4-12
10—-12
89—-01 to 9307 Packer replacements 18.2 10—11
12-11
10-12
L2744
sd - @88 et
1517 .
.4-5‘?-"""‘—'—‘——-‘-‘
Totat 4(2(’\ S0

@B At




TABLE 3

REVENUE, COSTS AND ROYALTY DATA |

Total Chevron’s Chevron’s Freeho!d Prod'n Tax

Total [Operating Share Crown Share Freehold Total| Chevron's

Year Revenue Cost Royalties Paid Royalties Paid Unit Share

3) %) (m3) $) (m3) $) (m3) (%)

1984 | 4,935,000 966,900 1875.8 352,772 1721.5 323,388 1869 278,573
1985| 6,104,000 955,900 2172.4 448,786 1922.2 398,971 2105 386,645
1986 3,650,000{ 802,000 2191.4| 267,367 1956.8f 238,515 2156| 215,064
1987 | 4,397,000 943,000 2271.8| 318,855 2034.9| 285,369 2217 294,844
1988 | 3,242,000 863,000 22943 239,265 2054.7 217,584 2235 212,451
1989| 3,714,000 865,000 2470.0; 287,676 2243.8| 261,324 2273 229,000
1990| 4,658,000 754,000 24911 359,464 22629 326,536 2301 288,000
1991 | 4,064,000 907,000 2458.3| 309,684 2233.1| 281,316 2300| 243,000
1992 | 4,165,000, 772,000 2220.6| 289,243 2260.0| 293,778 2420| 228,412
1993 | 3,788,000 731,000 2186.0 268,399 2186.7 268,578 2312 211,399




TABLE 4

CALCULATED CROWN ROYALTY AND

PRODUCTION TAX SAVINGS TO WiO's

Expansion Old Qil Treatment New Qil Treatment Savings for Unit
Case Crown Prod % New Crown Prod Crown Prod
Prod'n Royalty Tax Qil Royalty Teax Royalty Tax
Year {E3 m3} {m3) {m3) {m3} (m3) {m3) $ (m3) $
1984 26.220 1895.2 1653.5 1.1 1877.4 1624 .3 178 3350 28.2 5490
1985 29.531 2358.9 2207 .4 73 22216 1884.7 137.3 28454 222.7 46167
1986 30.247 2464.1 2335.0 10.4 22627 2010.7 201.4 24565 324.4 39559
1987 31.097 25899 2487 .1 13.7 2315.3 2044.3 274.6 38523 442.8 62126
1988 31.354 2628.2 2533.5 15.2 2320.1 2037.2 308.2 32370 496.2 52127
1989 31.889 £2708.6 2630.8 17.5 2348.3 2049.4 360.3 41963 581.4 67713
1990 32.280 27679 2702.6 19.3 2365.0 2052.1 402.8 58124 680.5 93867
1991 32.261 2681.2 2597 .8 18.7 2301.8 1985.7 3795 47807 6121 77108
1992 33.949 25774 2471.9 17.7 2229.3 1911.9 348.1 45340 560.0 720840
1993 32.429 25761 2470.3 18.5 2213.4 1888.3 362.7 44540 582.0 71470
1994 31.946 2587.2 2483.9 19.5 2204.6 1869.8 3826 614.0
1995 31.470 2682.6 2478.3 202 2187 .4 1843.5 395.2 6348
1996 31.001 2558.0 2448.3 206 2159.3 1808.4 398.7 630.9
1997 30.538 2507 .3 2387.0 205 2117.3 1760.9 300.0 626.1
1998 30.084 2440.2 2305.3 20.1 2066.5 1703.9 a7y 601.5
1999 29.636 23745 2226.0 19.7 20167 1650.1 3578 575.9
2000 20,184 2309.9 2148.4 19.3 1967.8 1585.5 347 552.8
2001 28.759 22469 2072.2 18.8 1919.9 1543.8 327.0 528.4
2002 28.330 2185.7 1999.1 18.4 1873.2 1494.7 3125 504.4
2003 27.908 2126.3 1928.2 18.0 1827.7 1446.1 208.7 482.1
2004 27.492 2068.4 1859.3 17.6 1783.1 1398.6 265.3 460.7
2005 27.082 2012.2 1792.2 17.2 1739.8 1352.3 272.4 439.9
2006 26.678 1857.2 1726.7 16.8 1687.2 1306 .9 255.9 419.8
2007 26.280 1903.4 1663 .1 16.4 1655.6 1263.0 247.8 400.1
2008 25.888 1850.8 1600.7 15.9 1614.7 1218.0 236.1 381.7
2009 25,502 1799.4 1541.2 155 1574.7 11748 224.7 366.5
2010 25122 17491 1483.6 15.1 1635.5 1131.8 2136 351.7
2011 24748 1700.0 1427.7 147 1497 .2 1093.2 202.8 3345
2012 24379 1652.1 1373.4 14.2 1459.8 1055.9 192.2 3175
2013 24,016 1605.7 1320.8 13.8 1423.7 1020.6 182.0 300.2
2014 23.658 1560.4 1268.9 13.4 1388.4 986.2 172.0 2827
2015 23.305 1516.0 1218.0 129 13583.7 933.3 162.4 2656
2016 22958 1472.8 1171.6 12.5 1319.8 $20.0 153.0 251.6
2017 22,616 1430.5 1125.6 121 1286.6 es87.0 1438 2386
2018 22279 1389.2 1080.9 11.6 1254 .1 855.9 1351 225.0
2018 21.947 1348.8 1037.7 11.2 12223 826.5 126.5 211.2
2020 21.620 1309.3 995.2 10.7 11911 799.4 118.2 195.8
2021 21.208 1270.7 952.8 10.3 1160.6 7720 1101 180.8
2022 20.981 1233.5 9127 9.8 1131.0 746.4 1025 166.3
2023 20.668 1197.8 875.0 9.4 11024 720.3 95.4 154.7
2024 20.360 1163.2 838.5 89 1074.8 694.9 88.4 143.6
2025 20.057 1129.5 8024 8.5 1047.7 668.2 81.7 134.1
2026 19.758 1096.5 768.4 8.0 1021.3 645.1 75.2 123.3
2027 19.464 1064.5 735.7 7.5 995.5 621.9 68.9 113.8
2028 19.174 1033.2 703.9 7.1 970.3 599.8 629 104.1
2029 18.888 1002.7 672.9 66 945.6 5779 571 85.0
2030 18.607 973.3 6427 6.1 e21.7 557.7 51.5 85.0
2031 18.330 945.0 612.1 5.7 868.6 538.0 46.4 741
2032 18.057 9175 583.8 52 876.0 519.3 41.5 64.4
2033 17.788 860.7 557.5 4.7 853.9 500.4 36.8 57.1
2034 17.523 864.6 532.1 4.3 8324 482.7 322 494
2035 17.262 830.2 5076 38 811.3 464.3 279 433
Total 1313.909] 93113.3| 808522 824359 636589 10877.4 17293.3

— Expansion case production declined at 1.5%

— New oil royalty and production tax calculated above a 1.0% base decline




TJABLE 5

CALCULATED ADDITIONAL CROWN ROYALTY
AND PRODUCTION TAX PAID TO MANITOBA GOVERNMENT

Expansion Case Base Case Incrementat
Crown Prod'n Crown Prod'n Crown Prod'n
Prod'n - % Royalty Tax Prod'n % Royalty Tax Rovalty Tax
Year] (E3 m3) New (m3) {m3) {m3) New (m3) (m3) (m3) $ ({m3) $
1984 26.220 1.1 1877.4 1624.3 25924 0 1855.5 1606.2 219 4113 18.1 3400
1985 29.531 7.3 2221.6 1984.7 27.387 0 2053.8 1841.9 167.8 34779 142.8 29594
1986 30.247 10.4 2262.7 2010.7 27.114 0 2016.5 1797.5 246.2 30025 213.2 26000
1987 31.097 13.7 2315.3 2044.3 26.845 o} 1979.7 1753.5 335.6 47084 280.8 40800
1988 31.354 15.2 2320.1 2037.2 26.578 1] 1943.5 1710.5 376.6 39564 326.8 34325
1989 31.889 17.5 2348.3 2049.4 26.313 0 1907.9 1668.4 440.4 51292 381.1 44385
1990 32.280 19.3 2365.0 2052 1 26.051 o} 1872.7 1627.0 492.4 71053 425.1 61342
1991 32.261 18.7 2301.8 1985.7 25.792 o) 1838.0 1585.8 463.8 58426 390.9 50377
1992 33.949 17.7 2229.3 1911.9 25.535 0 1803.8 1546.3 425.5 55421 385.6 47819
1993 32.429 18.5 2213.4 1888.3 25.281 0 1770.1 1507.6 443.3 54437 380.7 48750
19947 31.948 19.5 2704.6 1868.8 25.030 ) 1737.0 1468.7 4BT-67 400.1
1995 31.470 20.2 2187.4 1843.5 24.781 o} 1704.3 1432.6 4831 410.9
1996 31.001 20.6 2159.3 1808.4 24,534 0 1672.0 1396.1 487.3 412.3
1997 30.539 20.5 2117.3 1760.9 24.290 0 1640.7 1360.4 478.7 400.4
1998 30.084 20.1 2066.5 1703.9 24.048 0 16009.8 1325.4 456.7 378.5
1999 |  29.6368 19.7 2016.7 1650.1 23.809 0 1579.5 1291.2| | 437.3( as58.9
2000 29.194 19.3 1967.8 1595.5 23.572 0 1549.6 1256.8 | 4187 338.7
2001 28.759 18.8 1919.9 1543.8 23.338 0 1520.2 1223.5 3997 320.3
2002 28.330 18.4 1873.2 1494.7 23.106 0 1491.2 t191.7 3B2.0 303.0
2003 27.908 18.0 1827.7 1446.1 22.876 I} 1462.6 11680.5 365.0 285.6
2004 27.492 17.6 1783.1 1398.6 22.648 0 1434.5 1129.8 348.7 268.8
2005 27.082 17.2 1739.8 1352.3 22.423 0 14086.8 1099.9 333.0 252.4
2006 26.678 16.8 1697.2 1306.9 22,200 0 1379.5 1070.8 377 238.3
2007 26.2680 16.4 1655.6 1263.0 21.979 0 1352.7 1041.9 a02.9 2211
2008 25.988 15.9 1614.7 1219.0 21.760 0 1326.2 1013.3 288.6 205.7
2009 25.502 15.5 1974.7 1174.8 21.543 0 1300.0 964.5 2746 190.3
2010 25.122 15.1 1535.5 1131.9 21.329 0 1274.4 956.6 261.1 175.2
2011 24.748 14,7 1497.2 1093.2 21,117 0 1249.4 830.3 247.8 1682.9
2012 24.379 14.2 1459.8 10565.9 20.907 0 1224.9 903.7 234.9 152.2
2013 24.018 13.8 1423.7 1020.6 20.699 0 1201.3 a878.7 2224 141.9
2014 23.658 13.4 1388.4 286.2 20.483 0 11781 854.2 210.3 132.0
2015 23.305 12.8 1353.7 953.3 20.289% 4] 1155.2 830.2 198.4 123.2
20186 22.958 12.5 1319.8 920.0 20.087 4] 1132.8 808.7 187.0 113.3
2017 22.616 121 1286.6 887.0 19.887 0 1110.7 783.0 175.9 104.0
2018 22.279 11.6 1254.1 855.9 19.689 [¢] 1089.0 760.7 165.1 95.2
2019 21.947 11.2 1222.3 B26.5 19.493 0 1067.6 738.9 154.6 8r.7
2020 21.620 10.7 1181.1 799.4 19.2989 0 1046.6 717.5 144.4 81.8
2021 21.298 10.3 1160.6 772.0 19.107 0 1026.0 666.6 134.6 75.4
2022 20.981 9.8 1131.0 746.4 18.917 0 1005.8 676.1 125.3 70.3
2023 20.668 9.4 1102.4 720.3 18.729 0 965.8 655.8 116.6 84.5
2024 20.360 8.9 1074.8 694.9 18.543 0 966.7 636.0 108.1 58.9
2025 20.057 8.5 1047.7 668.2 18.358 o] 947.8 6149 99.9 53.3
2026 19.758 8.0 1021.3 645.1 18.176 0 929.4 996.5 91.9 48.7
2027 19.464 7.5 995.5 621.9 17.995 o] 911.3 577.7 84.3 44.2
2028 19.174 71 970.3 599.8 17.816 [} 893.4 560.2 76.9 39.6
2029 18.888 6.6 945.6 577.9 17.638 o} 8759 543.1 69.7 34.9
2030 18.607 6.1 921.7 857.7 17.463 0 858.7 526.4 63.0 3.3
2031 18.330 57 B896.6 538.0 17.289 0 841.8 510.1 56.7 27.8
2032 18.057 52 876.0 519.3 17.117 0 825.2 494.2 50.7 251
2033 17.788 4.7 B853.9 500.4 16.947 0 809.0 478.7 44.9 21.7
2034 17.523 4.3 B32.4 482.7 16.778 0 783.0 483.5 39.4 19.2
2035 17.262 3.8 B11.3 464.3 16.611 0 7773 448.7 34.1 15.8
; Total 1313.909 82435.9 63658.9| 112B.531 69385.2: 53732.0 13050.7 9626.9

— New oil royalty and tax calculated above a 1.0% base decline




TABLE 6
CALCULATED ADDITIONAL FREEHOLD ROYALTY PAID
Expansion Case Base Case Incremental
Freehold Freehold | Freehold
Prod'n % | Royalty Prod'n % Royalty Royalty
Year (E3 m3) New (m3) (E3 m3) New (m3) {m3) $

1984 26.220 1.1 1869.2 25.924 0 1848.1 211 3966

1985 29.531 7.3 21056.3 27.387 0 1952.4 1528 31683

1986 30.247 104 2156.3 27114 0 1933.0 223.4 27238

1987 31.097 137 22169 26.845 0 1913.8 303.1 42528

1988 31.354 15.2 22352 26.578 0 1894.7 340.5 365767

1989 31.889 17.5 2273.3 26.313 0 1875.8 3975 46295

1990 32.280 19.3 2301.2 26.051 0 1857.1 4440 64069

1991 32.261 18.7 2299.8 25.792 0 1838.7 461.2 58099

1992 33.949 17.7 24201 25.535 Q 1820.3 599.8 78124

1993 32.429 18.5 23118 25.281 0 1802.2 509.5 62567
1994 31.946 19,5 22774 25.030 0 1784.3 493.0
1995 31.470 202 22434 24.781 0 1766.6 476.8
1996 31.001 20.6 22100 24.534 0 1749.0 461.0
1997 30.5338 205 21770 24.290 0 17316 4455
1998 30.084 201 21446 24.048 0 1714.3 430.3
1999 29636 19.7 21127 23.809 0 1697.3 415.4
2000 29.194 19.3 20812 23.572 0 1680.4 400.8
2001 28.759 18.8 2050.2 23.338 0 1663.7 386.4
2002 28.330 18.4 2019.6 23.106 0 1647.2 372.4
2003 27.908 18.0 1989.5 22.876 0 1630.8 358.7
2004 27.492 17.6 1959.8 22.648 0 1614.5 345.3
2005 27.082 17.2 1930.6 22.423 0 1598.5 3321
2006 26.678 16.8 1901.8 22.200 0 15826 319.2
2007 26.280 16.4 18734 21.979 0 1566.8 306.6
2008 25.888 159 1845.5 21.760 0 1551.2 2043
2009 25.502 15.5 1818.0 21.543 0 15357 282.2
2010 25.122 156.1 1790.9 21.329 0 15205 270.4
2011 24.748 147 1764.2 21117 0 1505.4 258.8
2012 24379 14.2 1737.9 20.907 0 1490.4 247.5
2013 24.016 13.8 17120 20.699 0 14756 236.5
2014 23.658 134 1686.5 20.493 0 1460.9 2256
2015 23.305 129 1661.4 20.289 0 1446.4 215.0
2016 22.958 125 1636.6 20.087 0 1432.0 204.7
2017 22,616 121 16122 19.887 0 1417.7 194.5
2018 22.279 11.6 1588.2 19.689 0 14036 184.6
: 2019 21.947 11.2 1564.5 19.493 0 1389.6 1749
! 2020| 21.620 10.7 1541.2 19.299 0 1375.8 165.5
2021 21.298 10.3 1518.3 19.107 0 1362.1 156.2
2022 20.981 9.8 1495.7 18.917 0 1348.5 147.1
2023 20.668 9.4 14734 18.729 0 1335.1 138.2
, 2024 20.360 89 1451.4 18.543 0 13219 12956
i 2025 20.057 8.5 1429.8 18.358 ] 1308.7 1211
| 2026 19.758 8.0 1408.5 18.176 0 1295.7 112.8
i 2027 19.464 7.5 1387.5 17.995 0 12828 104.7
| 2028 19.174 7.1 1366.9 17.816 0 1270.1 96.8
! 2029 18.888 6.6 13465 17.638 0 1257.4 89.1
3 2030 18.607 6.1 1326.4 17.463 0 12449 816
2031 18.330 57 1306.7 17.289 0 12325 74.2
2032 18.057 8.2 1287.2 17117 0 1220.2 67.0
2033 17.7688 4.7 : 1268.1 16.947 0 1208.1 60.0
2034 17.523 4.3 1249.2 16,778 0 1196.1 53.1
; 2035 17.262 38 1230.6 16.611 0 1184.2 46.4
Total | 1313.909 936655 1125.531 80236.5 13429.0




TABLE 7

BENEFITS SUMMARY ]

WIO's 27970 m3
Government Benefits 22980 m3
Freeholder benefits 13430 m3
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Oil Rate (Calendar Day) (m3)

50

10

Jecline Aelurtan

Current Oil rate: 92.1 m3/d
Economic Limit: 0.9 m3/d

Cumulative Oil Produced: 1415.9 E3m3
Remaining Reserves: 2196.9 £3m3
Total Reserves: 3612.7 E3mJ3 — At the Economic Limit
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Subject

July 13, 1989 Memoranﬂl!m

The 0il and Natural Gas From . John N. Fox

- gonservation Board - Chief Petroleum Engineer
| * petroleum Branch

Ian Haugh - Chairman '

fi. Clare Moster - Deputy Chajirman

Wm. McDonald - Member Telephone

Re: Daly Unit No. 3 - Extension of New 0}l Status

Chevron Canada Resources, as operator of Daly Unit No. 3 applied May 4, 1989
for continuation of new oll status on incremental production resulting from
their 1984 waterflood expansion project. Chevron also requested reviisiion of
the historical production decline rate used bY the Petroleum Bﬂm&h to
determine incremental productien, from 1% to 1.5% per year. : :

RECOMMENDATTIONS
1t is recommended that:

(1) Incremental production resulting from the waterflood expansion prbjei:t, be
recognized by the Board as incremental reserves. a :
. i i

(2) New oll status be continued for a term of 5 years, from July 1, 1489 to

June 30, 1994 on all production from Daly Unit No. 3 exce digg the

historical production decline. Chevron would be required to appyy for an

extension of new oil status beyond June 30, 1994, A copy of the proposed
Board approval is attached. ©s

(3) The historical production decline of 1.0% continue to be used to ?det:emine
incremental production. :

BACKGROUND

In September, 1984 the Board approved Chevron's application to modify and
expand waterflood operations in Daly Unit WNo. 3. The waterfloodae:@ansion
praject involved the conversion of 5 wells to water injectors, reactivation of
3 suspended injectors and an increase in the wellhead injection pressure
(Figure 1). :

Chevron also applied to have the incremental production resulting from the
waterflood expansion project clagsified as new oil for Crown royajty and
freehold production tax purposes. New oil status was approved on jan !interim
basis for all oil produced from Daly Unit No. 3 in excess of the wmit's
historical production performance. :




The reason for interim approval of new 0il status was concerns that the
waterflood expansion project would only accelerate depletion of the existing
recoverable reserves and not increase the ultimate recovery from the Unit.

It is, and has been, the intent of the Petroleum Crown Royalty and Incentives
Regulation and the O0il and Gas Production Tax Regulation and their
predecessors, that only production associated with an increase in recoverable
reserves qualifies for new oil status.

Prior to the project commencing in 1984 and again when it was reviewed in 1987
it was difficult to determine whether the incremental production resulting
from the waterflood expansion project was primarily due to accelerated
depletion or the recovery of incremental reserves and therefore, whether such
incremental production should be granted new cil status.

In accordance with the approval extending new 0il status to June 30, 1989,
Chevron submitted a technical review of the project and requested extensgion of
new oil status for incremental production. The company indicated that new oil
status was necessary to economically justify ongoing waterflood optimization
and remedial work.

WATERFLOOD EXPANSION PROJECT PERFORMANCE

The performance of the waterflood expansion project was evaluated in detail by

Chevron in their report gubmitted May 4, 1989 and the report has been reviewed
by the Petroleum Branch.

As a result of the waterflood expansion project water injection into Dal Unit
No. 3 has increased from 200 m3 WIPD to 700 m3 WIPD. Of the 500 m” WIFD
increase, approximately 250 m3 WIPD represents the jnjectivity increase at
the 16 existing injectors, as a result of the increase in wellhead injection
pressure from 7500 kPa to 8500 kPa. The remaining 250 m3 WIPD has been
injected into the 5 converted and 3 reactivated injectors.

Increased injection has resulted in a 20% increase in reservoir pressure from
a pre-project average reservoir pressure of 5900 kPa to 7000 kPa.

Daly Unit Ne. 3 production has increased as a result of the waterflood
expansion project. 0il production has risen from 76.2 m3 in 1983-12 to 82.4
m3 OPD in 1989-05. Figure 2 is a plot of actual Unit preducticn versus the
historical production decline for the Unit. The plot clearly shows a
favourable production response to the expansion project and no evidence of phe
beginning of a production decline. When compared with the historical
production decline, incremental production in May, 1989 was 10.2 m3 OPD.
The plot also shows that incremental production varies considerably on a
monthly basis as a result of well recompletions, repairs and maintenance,
pressure Surveys and other factors. Since commencement of the expansion
project in 1984-09 to 1985-05, incremental production above the historical
production decline hag totalled 16900 ms.

PRODUCTION RESPORSE

In order to try to determine what portion of the incremental production to
date has been a result of accelerated depletion and what portion is the
recovery of incremental reserves it ig important to understand how the
waterflood expansion project has affected oil production.



The areal sweep efficiency in a waterflood is a function of the location of
the injection and production wells and the volume of water injected.

The 5 injector conversions resulted in previously unswept portions of the
reservoir being affected by water injection and the recovery at offsetting
producers, of oil displaced by the advance of the waterflood. The definition
of new oil in the Petroleum Crown Royalty and Incentives Regulation and the
0i1 and Gas Production Tax Regulation was designed to recognize situations
such as this, where incremental reserves are recovered as a result of expanded
waterflood operations.

After water breakthrough at a producing well continued water injection
increases the areal sweep of the waterflood and results in the recovery of eil
from both the previously swept and unswept portions of the reservoir.
Cumulative water injected into the 3 reactivated injectors since the start of
the expansion project is 127,545 m3, 140% more water than was injected
before the project commenced. Because areal sweep efficiency and oil recovery
are a function of cumulative water injection (Figure 3), it can be coneluded
that the injector reactivations have resulted in the recovery of incremental
reserves that would have remained unrecovered if the injectors had not been
reactivated,

In a heterogeneous reservoir such as the Daly Lodgepole A Pool the waterflood
will advance at different rates through the various zones in the reservoir,
with the rate of advance being a function of the zonal permeability. For
example when the higher permeability intervals have experienced water
breakthrough, the lower permeability intervals may have received little or no
injection support. By increasing the injection pressure there is evidence
that the volumetric sweep efficiency in the Unit may be improved as more water
is forced into the lower permeability zones resulting in an improvement in
recovery from these zones.

Though the increase in injection pressure and corresponding increase in water
injection rate from 200 m3 WIPD to 700 m3 WIPD, has primarily accelerated
depletion of the existing waterflood recoverable reserves, there 1s evidence
that it may also have resulted in the recovery of incremental reserves from
the lower permeability zones.

Chevron in their report reviewed each producer and injector in Daly Unit No.3
to determine the effects of the waterflood expansion project on individual
well performance. Chevron concluded that 21 of the Unit's 44 producing wells
have experienced a production increase as a result of the expansion project.
The total increase in production attributed to these wells is 13.6 m3 OPD.

Production increases in 8 of the 21 wells has been attributed by Chevron as
response to injector conversions and reactivations and therefore represents
the recovery of incremental reserves. The incremental production associated
with these wells is 9.8 m3 OPD or 53% of the production increase. Chevron
attributed the remaining production increase of 8.8 m3 OPD in the other 13
wells, to accelerated oil production. Figure 4 shows the wells considered by
Chevron to have experienced a production increase and the cause of the
increase,



In order to verify Chevron's finding a comparison of 1984 and 1988-39
individual well test production rates was performed. This analysis indicated
23 wells had experienced an inerease in production, totalling 15.8 m3 OPD.
Figure 5 1s a plot of the percentage increase/decrease in production
experienced by each well in the Unit from 1984 to 1989. Also shown in the
plot is the area of the Unit determined to have exhibited favourable response
to the expansion project. Both the total increase in production attribute to,
and the area favourably affected by the expansion project support Chevron's
interpretation of the production response.

Figure 6 shows the production response to the expansion project predicted by
Chevron in their 1984 application, the actual production response and
Chevron's revised forecast. Chevron anticipated a significant acceleration of
production over the first 3 years of the project which failed to materialize.
The main reason the production has failed to respond as anticipated is that
much of the increased injection is migrating out of zone both above and below
the reservoir and is not contacting and accelerating the depletion of existing
recoverable reserves.

Figure 5 shows that the majority of the area exhibiting a favourable
production response {s surrounding the converted and reactivated injectors in
Sections 10, 11 and 13. This coupled with the fact that the anticipated
acceleration response failed to materialized supports the conclusion that the
majority of ineremental production is associated with the recovery of
incremental reserves.

Chevron has also argued since their original application in 1970 to increase
the wellhead injection pressure in the Unit, that if production from Daly Unit
No. 3 is not accelerated, a significant portion of the recoverable reserves
will not be recovered prior to the end of the field's life.

The majority of the wells in the Unit were drilled between 1952~56. Chevron
feels the cost of well and equipment repairs and replacement will prematurely
terminate the productive life of the field in 2035. The Petroleum Branch
agrees that due to the extremely long remaining production life, accelerated
production may in fact result in incremental recovery.

INCREMENTAL RESERVES

In the Petroleum Crown Royalty and Incentives Regulation and the 0il and Gas
Production Tax Regulation the definition of mew oil is as follows:

"new 0il"” means
(a) oil obtained from or deemed to be obtained from, a new oll well, or

(b) oil, obtained from a well not classified as a new oil well as a result of
an enhanced recovery scheme conducted pursuant to an order made under The
Mines Act and dated on oOr after January 1, 1979 and prior to January i,
1987, consisting of that portion of the 0il obtained which can be
reasonably attributed to an increase in reserves which has been
recognized by the board as resulting from an enhanced recovery Scheme
authorized by any previous order under The Mines Act and dated prior to
January 1, 1979 and relating to the same pool or part thereof;
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In accordance with the definition of mnew oll, any 1ncremental reserves
recognized by the Board as resulting from an approved waterflood expansion
project would be classified as new oil. Therefore, the Board's decision on
whether to recognize Chevron's project as a bonafide waterflood expansion
project determines whether the incremental production attributed to the
project may be classified as new oil.

The Board approved the waterflood expansion project in 1984-09. Production
has responded favourably to the expansion project and there is enough evidence
to indicate that incremental production can reagonably by attributed to the
recovery of incremental reserves. Therefore it is recommended that new oil
status be continued on all production from Daly Unit No. 3 exceeding the
historical production decline.

It is alsoc recommended that new oil status be approved for 5 years until June
30, 1994 at which time Chevron would be required to apply for a further
extension of new oil status.

A limited 5 year extension of new 0il status will allow future modifications
to the province's royalty regime without the problem of having to accomodate
special situations such as this.

The approval of new oil status should also be subject to the condition that
the approval may be cancelled for an administratively simpler option in the
event of infill drilling within the Unit or expansion of the Unit or the
pressure maintenance operations.

HISTORICAL PRODUCTION DECLINE

In order to determine {ncremental production to which new 0il status would
apply it is necessary to define a historical production decline rate.

When new oil status was originally granted in 1984 the historical production
decline rate used was an exponential decline of 1.0%/year. This decline rate
was similar to but not identical to Chevron’s proposed decline rate (Figure 7).

Chevron has requested the historical production decline rate be revised to an
annual exponential decline of 1.5%/year based on their evaluation of the
production trend from 1977-01 to 1984-06. A similar evaluation by the
Petroleum Branch of the production trend from 1976-07, the date the Unit
became effective to 1984-04 {production in 1984-05 & 06 was 25% lower than
normal due to a number of well shut-ins) indicated an annual exponential
decline rate of 1.2%. If three months where the production is anomalously
high or low are excluded from the analysis the calculated exponential decline
rate from 1976—07 to 1984-04 1is 1.1%/year.

Chevron claims a historical production decline of 1.0% is too low and yields
an unrealistic pre-project ultimate recovery for the Unit. In support of this
conclusion the company compared the yltimate recoveries for a 1.0% and 1.5%
decline (production extrapolated to a zero producing rate) versus the mobile
0il saturation to determine the degree of continuity in the reservoir.
According to Chevron the 1.3% decline yields a more realistic continuity
factor of 75% compared with an unrealistically high value of 974 for the 1.0%
decline.
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Calculation of the continuity factor is very sensitive to estimates of
original oil in place, initial and residual oil saturation. The original oil
in place for Daly Unit No. 3 has been determined volumetrically using poor
quality log data and its accuracy is questionable. A 15% increase in the
original oil in place and a 2% change in the initial and residual oil
saturations changes the calculated continuity factor for a 1.0% decline to 78%
and the 1.5% decline to an unrealistically low 60%.

A historical production decline of 1.5% as requested by Chevron is too high.
A more realistic historical production decline is somewhere between 1.0 - 1.2%
based on interpretation of the pre-project production trend from 1976-07 to
1984-04, It is recommended that the lower value of 1.0% be used. Retaining a
historical production decline of 1.0% recognizes that a portion of the
jncremental production is actually accelerated 0oil production and eliminates
any administrative inconsistencies or complications,

FUTURE DEVELOPME

Since 1984, Chevron has spent over $1.5 million on water plant expansion,
injection 1line upgrading, injector conversions and reactivations and well
workovers and recompletions in Daly Unit No. 3.

Chevron's future plans involve spending approximately $200,000 per year on
well workovers and the possible conversion of 1-13-10-28 (WPM). The company
has indicated without new oil status continued waterflood optimization and
remedial work such as this would not be economically feasible.

Eventually when economics improve the company has indicated it may conduet a
pilot infill project to evaluate the incremental recovery associated with
reduced well spacing.

L

John Fox
Chief Petroleum Engineer

JF:ith
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The Oil and Natural Gas Room 309 .
Conservation Board Legisiative Building
Winnipeg, Manitoba, CANADA
R3C ova

(204) 945-3130

July 13, 1989

Chevron Canada Resources
500 - 5th Avenue S.W.
Calgary, Alberta

T2P OL7

Attention: Mr. C. G. Folden, P. Eng.
Manager, Reservoir Engineering

Dear Sir:

Re: Daly Unit No, 3 — New 0il Status

Your application for continuation of new oil status for incremental production
from Daly Unit Ho., 3 has been reviewed.

The Board recognizes that a significant portion of the incremental produection
resulting from the 1984 waterflood expansion project can reasonably be
attributed to the recovery of Iincremental reserves. The Board also agrees
that due to the extremely 1long remaining production 1life, accelerated
production may in fact result in incremental recovery. Therefore, the Board
is prepared to extend new oil status for a term of five (5) years, from July
1, 1989 to June 30, 1994, on all production from Daly Unit No. 3 exceeding the
historical production decline, Chevron may apply prior to May 1, 1994 for an
extension of this approval,

The Board has considered your request to revise the historical production
decline rate from 1.0%4 to 1,5%, As 1indicated in your application the
production decline rate is dependent on the period over which the analysis is
conducted. Evaluation of the production trend from 1976-07, the date the Unit
became effective, to 1984-06 excluding those months where the production was
anomalously high or low, supports the continued use of a historical production
decline of 1.0%.

Approval of new oll status for incremental production from Daly Unit No. 3 is
extended, subject to the following conditions:

1. The historical production decline of 1.0% will continue to be used to
determine incremental production, Table 1, attached, Iindicates the
historical production rate for each month of the term of the approval.



2, If prior to June 30, 1994, infill drilling is commenced in the Unit, the
Unit is enlarged or the pressure maintenance project expanded, this
approval may be cancelled in favour of an administratively simpler
incentive.

3. This approval expires June 30, 1994.

Yours sincerely,

H. Clare Moster
Deputy Chairman

cet: Ian Haugh, Chalrman
Wm McDonald, Member
L. R. Dubreuil, Director of Petroleum



Table 1

Daly Unit Ro. 3

Bistorical Production Rate

Year Month Daily Rate Monthly Production
(m3/4) (m3)
1989 July 72.062 2 233.9
Aug. 72.002 2 232,1
Sept. 71.942 2 158.3
Oct, 71.882 2 228.3
Nov. 71.822 2 154.7
Dec. 71.762 2 224.6
1990 Jan 71.703 2 222.8
Feb. 71,643 2 006.0 -
Mar. 71.583 2 219.1
Apr. 71.524 2 145.7
May 71.464 2 215.4
June 71.405 2 142.1
July 71.345 2 211.7
Aug. 71.286 2 209.9-
Sept. 71.226 2 136.8
Oct. 71.167 2 206.2
Nov. 71.108 2 133.2
Dec. 71.048 2 202.5
1991 Jan 70.989 2 200.7 .
Feb, 70.930 1 986.0.
Mar. 70.871 2 197.0
Apr. 70.812 2 124.4
May 70.753 2 193.3 -
June 70.694 2 120.8 -
July 70.635 2 189.7
Aug. 70.576 2 187.9 -
Sept. 70.518 2 115.5 -
Oct. 70.459 2 184.2 ¢
Nov. 70.400 2 112.0
Dec. 70.341 2 180.6
1992 Jan. 70.283 2 178.8
Feb. 70,224 2 036.5
Mar. 70.166 2 175.1
Apr. 70.107 2 103.2
May 70.049 2 171.5
June 69.991 2 099.7
July 69.932 2 167.9
Aug. 69.874 2 166.1
Sept. 69.816 2 094.5
Oct. 69.758 2 162.5
Nov. 69.700 2 091.0
Dec. 69.642 2 158.9



Table 1 (cont'd)

Year Month Daily Rate Monthly Production
(m3/4) (m3)
1993 Jan. 69.584 2 157.1
Feb. 69.526 1 946.7
Mar. 69.468 2 153.5
Apr. 69.410 2 082.3
May 69.352 2 149.9
June 69.294 2 078.8
July 69.236 2 146.3
Aug. 69.179 2 144.5
Sept. 69.121 2 073.6
Oct. 69.064 2 141.0
Nov. 69.006 2 070.2
Dec. 68.949 2 137.4
1994 Jan. 68.891 2 135.6
Feb. 68.834 1 927.3
Mar, 68.776 2 132,1
Apr. 68.719 2 061.6
May 68.662 2 128.5
June 68.605 2 058.1
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Manitoba O

Memorandum

Date juiy 13, 1989

T Fre
© H. Clare Moster o John N. Fox
Deputy Chairman Chief Petroleum Engineer
O&NGC Board Petroleum Branch
o Subject ! ! [+] - Kew Telephorne

The estimated Daly Unit No. 3 Crown royalty and freehold production tax
savings as a result of approval of new oil status for incremental production
totalled $393,000 for the period 1984-07 to 1989-06. The additional savings
if new oll status 1s extended for § years from 1989-07 to 1994-06 are
estimated to total $655,000.

First | Fold

The additional Crown royalties and freehold production paid on incremental
production above the historical production decline from 1984-09 to 1989-06 are
estimated at $342,000. For the extended approval period additional Crown
royalties and freehold production tax are estimated to total $570,000.

The additional freehold royalties paid on incremental production above the
historical production decline are estimated at $167,000 for the period 1984-09
to 1989-06 and $282,000 from 1989-07 to 1994-06.

When determining the benefits to the Crown and freehold mineral owners, it is

assumed that the waterflood expansion project would not have been undertaken
without approval of new oil status for incremental preduction.

el

John N. Fox

JNF:dah

Pyl 25 894 0100271
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KE Godard
Chief Engineer

Chevron Canada Resources
506 - Fifth Avenue S.W., Calgary, Alberta T2P OL7 - Phone (403) 234-5000
Fax 234-5947 Calgary, Alberta

1989-06-19

Daly Unit No. 3
Extension of New Qil Status
Additional Information

Qil and Natural Gas Conservation Board
Room 309
Legislative Building
Winnipeg, Manitoba
R3C 0VB

Attention: Mr. H. C. Moster, Deputy Chairman

Gentlemen:

Chevron Canada Resources, a Partnership by its managing partner, Chevron Canada Resources
Limited, as Operator of the Daly Unit No. 3, submits the following information requested by
the Manitoba Oil and Natural Gas Conservation Board in a letter dated 1989-05-23.

1.

Project Economics

a) The list of work conducted in conjunction with waterflood expansion and enhancement
for the period 1987-01-01 to 1988-12-31 is contained in Table 1. The expenditures
incurred for the work are also listed.

b) A summary of revenue, operating costs, Chevron’s Crown and frechold royalty
payments, and Chevron’s freehold production tax payments for the years 1984 to 1988
is contained in Table 2. The Board should have access to total Unit royalty and
production tax information from the records of the Manitoba Minister of Energy and
Mines.

c) i) Table 3 lists calculated total Unit Crown royalty and freehold production tax

savings as a result of new oil status. Table 4 presents the same data for the
proposed royalty calculation base case exponential decline rate of 1.5%.

Table 5 lists the calculated total Unit Crown royalties and freehold production
tax in excess of the base case under which expansion would not have taken place.
An exponential decline rate of 1.0% for base case production and for new oil
calculations is assumed. Table 6 presents the same data for the proposed royalty
calculation base case exponential decline rate of 1.5%. Note that royalties and
taxes paid are always higher in the expansion case than the base case.




iii) Table 7 lists the calculated total Unit freehold royalties in excess of the base case
under which expansion would not have taken place. An exponential decline rate
of 1.0% for base case production is assumed. Table 8 presents the same data
for the proposed royalty calculation base case exponential decline rate of 1.5%.
Again, note that freehold royalties paid are higher in the expansion case than in
the base case.

iv) Table 9 is a summary table showing the benefits of the expansion project to all
parties involved. The table illustrates that all parties gain from the project. This
is particularly true for the 1.5% annual exponential decline rate which Chevron
believes is correct. It should be emphasized that the table assumes no further
expansion work beyond that which has already occurred. Undoubtedly, continued
optimization work will occur (assuming new oil status is renewed) and will further
contribute to the benefits of all parties.

2. Water Injection

a) Injection curves for each injector are included as Figures 1 to 24.

b) Chevron believes the portion of injection migrating out of zone is entering zones above
and below the Lodgepole pay. Pressure information for the 6A-12-10-28 WIM
location indicates uphole migration of water into the Jurassic Upper Amaranth. This
is evidenced by the abnormally high pressure encountered in the zone during drilling.
Profile logging at 14-1-10-28 W1M aiso indicates downward fluid migration, probably
into the Cromer Shale. Fluid migration both upward and downward is suspected to
be the result of rock failure and fracturing caused by the high pressures.

In general, the reservoir pressure has reached a maximum based on the limits of
fracturing. The pre-project average reservoir pressure was approximately 5 900 kPag,
Injector pressures were approximately 7 000 kPag (14 500 kPag bottomhole) which
equates to a gradient of 19.7 kPa/m. The present reservoir pressure is approximately
7 000 kPag. Injector pressures are approximately 8 S00 kPag (16 000 kPag
bottomhole) which equates to a gradient of 21.0 kPa/m.

The reservoir fluid throughput has also reached a maximum. Further increase in
injection rates is not possible into existing injectors. Infill drilling is the only way to
increase fluid throughput in Daly Unit No. 3.

No remedial work is possible to prevent fracturing or the resultant migration of fluids
out-of-zone. On the contrary, Chevron intends to lower injection rates where
fracturing is suspected to balance voidage replacement.

3. Production Response

a) The Board’s statement that the average pressure in the Unit has increased little since
1984 is incorrect. The pre-project reservoir pressure was approximately 5 900 kPag




(close to discovery pressure of 5 850 kPag) as determined during the 1984 pressure
survey. The post-project pressure has been approximately 7 000 kPag (close to normal
gradient pressure of 7 500 kPag). This represents an increase of 20%.

The degree of reservoir pressure increase is almost exactly coincidental with the degree
of total fluid production increase. The pre-project total fluid production rate was
approximately 175 Rm®d. The post-project value corrected for an 80 Rm¥%d increase
at a Unit boundary producer where an ESP was run is 210 Rm%d. This represents
a 20% producing rate increase. The 20% increase in reservoir pressure translates
directly into a 20% increase in fluid production rate as predicted by Darcy’s Law (rate
and pressure drop are directly proportional).

Pressure variations throughout the Unit are the result of several factors. Wells located
along the Unit boundary have generally lower pressures caused in part by a lack of
confinement support. Variations within the Unit are related to rock property
variations.

b) Chevron continues to monitor fluid levels approximately three to four times each year.
More frequent monitoring is done when a well is undergoing evaluation for pump or
inflow problems. In general, every effort is put forth to ensure that wells are pumped
off and that drawdown is maximized.

Future Development

Chevron’s plans for future development and expenditures in Daly Unit No. 3 are very
preliminary at this time. Potential future work includes well workovers (acidizing, fracing,
reperforating), well conversions, and infill drilling. New oil status will result in projects
being implemented faster and, in addition, will be the difference between doing and not
doing most projects. Therefore, new oil status directly translates into incremental recovery.

It is anticipated that well workovers would proceed roughly at the same rate as in the past.
Projected spending should fall in the range of $200 000 per year. However, without new
oil status, spending on workovers would be reduced significantly,

At present, no plans exist for future conversions beyond the potential conversion of
1-13-10-28 WIM. The expense for each conversion is estimated to be approximately
$70 000 (1989 $). An evaluation of the 1-13 conversion indicates the economics for
conversion of the well are marginal. As a result of this evaluation, it is concluded that
conversions cannot be justified in the current price environment if new oil status is not in
place. Even with new oil status conversions are marginal at best.

Chevron views infill drilling as the best way to accelerate recovery of the Daly Unit No. 3
reserves. Infill drilling will also achieve incremental recovery by improving continuity and
sweep. Unlfortunately, the economics have been and continue to be very marginal. Even
with new oil royalty, infill drilling is difficult to justify. Should a project proceed, it is
anticipated a four well pilot would initially occur at a cost of $2 200 000 (1988 §). The




anticipated a four well pilot would initially occur at a cost of $2 200 000 (1988 3). The
pilot would add $100 000 (1988 $) to annual operating costs. Should full field infill drilling
become attractive, as many as 90 potential infill locations would exist. Assuming half of
those had economic potential, a $20 000 000 (1989 $) infill program could conceivably
occur.

Chevron hopes this information is adequate for the Board’s evaluation of the extension of new
oil status. Again, we wish to reiterate the importance of new oil status as a necessary condition
for ongoing work that will result in increased recovery. It is also stressed that current
economics for most projects are very marginal and that a 1.5% base decline for new oil
calculations, besides being technically correct, will improve project economics. It could provide
the necessary improvement in economics to initiate much of the potential optimization work
that exists. This in turn will result in incremental recovery which will benefit all parties
involved.

Please contact Scott Robinson at (403) 234-5388 if there are any questions.
Yours very tryly,
C. G. FOLDEN, P.Eng.

Manager
DSR/kt Reservoir Engineering




TABLE 1

Work Performed and Capital nditures
Work Date Cost (E3%) Producers

Reactivation 87-01 43.1

Welibore cleanout/acid job 87-01 13.0

Wellbore cleanout/acid job 87-02 12.7

Liner/perf/profile log 87-03 454

Acid job/profile log 87-06 23.0

Reactivation/liner/acid job 87-06 67.5

Reactivation/acid job 87-08 70.8

Misc. acid jobs 87-01 to 10 24.0 3-12, 11-12,
3-14, 2-13
5-2, 15-13

Liner/acid job 88-03 54.1

Liner/frac job 88-09 65.5

Frac job 88-03 26.6

Acid jobs 88-07 8.0 1-11, 7-24

Tl 470
P
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Injectors

6-11
4-12
12-12
13-2
14-1
14-11
Al10-1

7-13
12-11
16-2



TABLE 2

Revenue, Costs, and Rovalty Data

Y
&

Freehold Prod’n Tax

.
Totai ~ Total Chevron's
Total Operating  Chevron’s Share Crown  Chevron’s Share Freehold Unit Share
Year Revenue Costs Rovalties Paid Royalties Paid (m*) $)
(m*) (3) (m’) (%)
1984 4935322 966 938 18758 352 7172 17215 323 388 189 278 573
1985 6 103 835 955 893 21724 448 786 19222 399 971 2105 386 645
1986 3 650 361 802 000 21914 267 367 19568 238 515 2156 215 064
1987 4 397 283 943 000 22718 318 855 20349 285 369 2217 294 844
1988 3 242 156 863 000 22943 239 265 20547 217 584 2235 212 451
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Year

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035

TABLE 3

CALCULATED CROWN ROYALTY AND
PRODUCTION TAX SAVINGS TO WIO's (1.0% Base Decline)

Total 1 231.101

Expansion __Old Qil Treatment New Oil Treatment Savings for Unit
Case Crown Crown Crown
Prod'n  Royalty Prod'n Tax %New Royalty Prod’n Tax Royalty Prod'n Tax
(E3m’) _ (m}) (m*) Oil __(m* {m* (my __3$ (m*) $
26220 18952 1 653.5 1 18774 16243 178 3350 292 549
29531 23589 22074 7 22216 19847 1373 28 454 2221 46 167
30247 24641 213350 10 22627 20107 2014 24 565 3244 39559
31097 25899 2 4871 14 2 3153 20443 2746 385213 4428 62126
31354 26282 25335 15 23201 20372 3082 323%0 4962 52 127
31863 27045 26259 17 23460 20475 3585 5785
31389 26333 25397 17 22910 19885 3424 551.1
30921 25638 24554 17 22371 19290 326.7 526.4
30.461 2 4956 23729 16 2 1843 18732 3114 499.7
30,007 24288 22915 16 21323 1 816.5 296.4 475.0
29560 23633 22127 15 20814 1 760.7 2819 4520
29.120 22990 21354 15 20314 1 706.2 267.7 4292
28.687 22364 2 059.7 14 19824 16535 254.0 406.2
28260 2 175.6 1987.1 14 19348 1 6014 2408 385.7
27839 21165 19166 14 1 8884 15507 2280 365.9
27424 2 0590 1 848.0 13 1843.1 15013 2158 3468
27016 20030 17813 13 17989 14511 204.1 330.2
26614 19483 1716.2 12 17556 14035 192.7 3127
26217 18948 16531 12 1 713.1 1 3586 181.7 294.5
25.827 18425 15912 11 16715 13140 171.0 2772
25442 17913 15320 11 1630.7 12701 160.6 262.0
25064 17413 1 474.7 11 15907 12283 150.6 2464
24690 16923 t 419.1 10 1 5515 11884 140.8 2307
24323 16447 1 365.1 10 1513.2 1 1509 1315 214.2
23961 15986 13128 9 14759 11131 1226 199.7
23604 15534 12612 9 14394 10754 114.1 185.8
23252 15094 1211.7 8 1 403.6 1039.0 105.8 172.7
22906 14663 1 164.5 8 13686 10041 97.7 160.4
22565 14241 1118.7 7 13344 969.5 89.7 1492
22229 13830 10743 7 1301.2 937.0 81.8 137.3
21.898 13427 10312 6 1 268.6 906.1 74.1 1251
21572 13034 988.1 6 1236.7 877.6 66.7 1105
21251 12650 946.8 5 1 205.4 8487 59.5 98.1
20934 12280 507.0 5 11752 8200 52.8 87.0
20623 11926 869.5 5 1 146.0 792.8 46.7 76.7
20316 11581 833.2 4 11174 766.4 40.7 66.9
20013 11245 797.3 4 1 089.5 7410 35.1 56.3
19715 10918 763.6 3 1062.2 716.0 29.6 476
19421 10598 7309 3 10355 692.8 244 381
19.132 10287 699.3 2 10094 668.7 19.3 30.7
18.847 998.3 668.5 2 984.0 6447 14.3 238
18.567 969.1 638.4 1 959.5 620.9 9.6 176
18.290 940.9 608.0 1 935.7 599.6 5.2 84
18.018 9135 579.9 0 9125 578.2 1.1 1.7
17.750 886.8 553.8 0 886.8 553.8 0.0 0.0
17.485 860.9 528.5 0 860.9 528.5 0.0 0.0
17.225 835.6 504.2 0 8356 504.2 0.0 0.0
16.969 811.0 480.7 0 811.0 480.7 0.0 0.0
16.716 787.1 458.0 0 788.1 458.0 0.0 0.0
16.467 763.8 436.1 0 764.8 436.1 0.0 0.0
16222 741.1 415.0 0 741.1 415.0 0.0 0.0
15.980 719.0 394.6 0 719.0 3946 0.0 0.0
83 5268 70 1659 770425 59 677.1 6 486.7 10 493.3
787 15
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TABLE 4

CALCULATED CROWN ROYALTY AND PRODUCTION TAX SAVINGS TO WIO'S {1.5% Base Decline)

Expansion _ Old Qil Treatment New Qil Treatment Savings for Unit
Case Crown Crown Crown
Prod'n  Royalty Prod'n Tax %New Royalty Prod'n Tax Royalty Prod’n Tax

Year (E3m% _ (m}) (m*) Qil __(m% (m*) (my __§ {m*) $
1984 26.220 18952 1 653.5 1 1 8755 16214 19.7 3 695 321 6 034
1985 29.531 23589 22074 8 2 208.7 1965.0 1502 31 141 2425 50 261
1986 30247 2 464.1 23350 11 22417 1976.7 2224 22125 3584 43702
1987 31.097 25899 2 4871 15 2 286.6 1 998.1 3033 42553 489.0 68 612
1988 31354 26282 25335 17 22839 19785 3443 36 168 5549 58294
1989 31.863 27045 26259 20 23026 19786 401.9 647.3

1990 31389 26333 25397 20 22408 19099 3926 629.8

1991 30521 25638 24554 20 2 1803 1 840.0 383.5 6154

1992 30461 24956 23729 20 21211 17725 374.5 600.4

1993 30,007 24288 22915 20 2 0634 1 703.7 3654 5879

1994 29560 23633 22127 20 20068 16376 356.4 575.1

1995 20120 22990 21354 20 19515 15730 3476 562.4

1996 28687 22364 2 059.7 20 1 897.4 15127 3389 547.0

1997 28260 21756 1 987.1 20 1 8449 14532 330.7 5339

1998 27839 211865 1 916.6 20 1 793.7 139.3 3228 5203

1999 27424 20590 1 848.0 20 17438 13394 3152 508.6

2000 27.016 2 003.0 1781.3 20 1 695.2 12833 3079 498.0

2001 26614 19483 17162 20 16476 12273 300.7 488.9

2002 26217 18948 1 653.1 20 1 601.3 1175.1 2935 478.0

2003 25827 18425 15912 20 15563 11239 286.2 467.3

2004 25442 17913 1 532.0 20 15125 1 074.8 2788 4573

2005 25064 17413 1 474.7 20 1 469.7 10276 2716 4472

2006 24690 16923 1419.1 20 14279 982.2 264.5 436.8

2007 24323 16447 1 365.1 20 1387.2 9404 2576 4248

2008 23961 15986 13128 20 13476 900.3 2509 4125

2009 23604 15534 12612 20 1 309.0 861.6 2444 399.6

2010 23.252 15094 12117 20 12714 8228 2380 3889

2011 22906 14663 1164.5 20 12348 783.3 2314 3812

2012 22565 142441 11187 20 11992 746.6 2249 3722

2013 22229 1 383.0 10743 20 1 164.4 7124 218.6 361.9

2014 21.898 13427 10312 20 1 1305 680.2 2123 351.1

2015 21572 13034 988.1 20 10974 649.8 206.0 3383

2016 21.251 12650 946.8 20 1 065.0 620.8 1999 326.1

2017 20934 1 2280 907.0 20 1 033.8 591.9 1942 315.1

2018 20623 11926 869.5 20 1 003.8 564.6 188.9 304.9

2019 20316 1 158.1 833.2 20 974.5 537.1 183.7 296.1

2020 20013 1 1245 797.3 20 9459 509.3 178.6 288.0

2021 19715 10918 763.6 20 918.1 483.2 173.6 2804

2022 19421 10598 7309 20 891.1 457.9 168.8 273.0

2023 19132 10287 699.3 20 864.7 4333 164.0 266.1

2024 18.847 998.3 668.5 20 839.0 409.0 159.4 259.5

2025 18.567 969.1 638.4 20 8141 386.8 155.0 2516

2026 18.290 9409 608.0 20 790.1 364.7 150.9 2433

2027 18.018 9135 5799 20 766.7 3434 146.8 236.5

2028 17.750 886.8 5538 20 744.1 3229 1427 2309

2029 17.485 860.9 528.5 20 7222 3011 1386 221.5

2030 17.225 8356 5042 20 701.0 281.7 134.6 2225

203t 16.969 811.0 480.7 20 680.3 264.5 130.7 216.2

2032 16.716 787.1 458.0 20 660.2 247.5 126.8 210.5

2033 16.467 763.8 436.1 20 640.7 2335 123.1 202.6

2034 16.222 7411 415.0 20 621.7 219.6 119.4 195.4

2035 15.980 7190 3946 20 603.2 206.4 1158 188.3

Total 1 233.601 83 5293 70 1724 713774 504259 12 150.7 19 7420

. Areqelly ¢ Tax gauing
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TABLE 5

CALCULATED ADDITIONAL CROWN ROYALTY
AND PRODUCTION TAX PAID TO MANITOBA GOVERNMENT

Expansion Case! Base Case? Incremental
Crown Prod'n % Crown Prod'n Crown Prod'n

Prod’n % Royalty Tax  Prod'n New Royalty  Tax Royalty Tax
‘Year (E3m® New _(m% (m) . E3m) _Qii _m) (m) (m*) $ _ (m)

1984 26220 1 18774 16243 25924 0 18555 1 606.2 219 4113 181

1985 29531 7 22216 19847 27387 0 20538 1 841.9 167.8 34 779 1428
1986 30247 10 22627 2010.7 27.114 0 20165 17975 2462 30025 2132
1987 31,097 14 23153 20443 26845 0 19797 1 7535 3356 47084 2008
1988 31354 15 23201 20372 26578 0 19435 17105 3766 39 564 3268
1989 31863 17 23460 20475 26313 0 19077 1 668.3 438.2 379.2
1990 31389 17 22910 19885 26051 0 18725 16269 4184 361.6
1991 30921 17 22371 19290 25792 0 18379 15858 3993 3433
1992 30461 16 21843 18732 25535 0 18037 1 546.3 3806 326.9
1993 30007 16 21323 18165 25281 0 17700 1 507.6 362.3 309.0
1994 29560 15 20814 17607 25030 0 17369 1 469.6 3445 291.0
1995 20120 15 20314 17062 24781 0 1704.1 14325 3212 2737
1996 28687 14 19824 16535 24534 0 16720 1 396.1 3104 257.5
1997 28260 14 19348 16014 24290 0 16406 1 360.4 2943 2411
1998 27839 14 18884 15507 24048 0 16097 13254 278.7 2253
1999 27424 13 18431 15013 23809 0 15794 1291.1 263.8 210.1
2000 27016 13 17989 1 451.1 23572 0 15495 1 256.8 2495 1943
2001 26614 12 17556 14035 23338 0 15200 12234 235.6 180.1
2002 26217 12 17131 13586 23166 0 14910 11916 2221 167.0
2003 25827 11 16715 13140 22876 0 14625 1 1604 209.0 " 1536
2004 25442 11 16307 1270.1 22648 0 14344 11298 196.3 140.3
2005 25064 11 15907 12283 22423 0 14067 10998 184.1 1285
2006 24690 10 15515 11884 22200 0 13794 10704 1721 1179
2007 24323 10 15132 11509 21979 0 13525 10418 160.7 109.1
2008 23961 9 14759 11131 21760 0 13261 1013.2 149.9 99.9
2009 23604 9 14304 10754 21543 0 13000 984.5 139.4 90.9
2010 23252 8 14036 10390 21329 0 12743 956.6 1293 824
2011 22506 8 13686 1004.1 21117 0 12493 930.7 1194 735
2012 22.565 7 13344 969.5 20907 0 12248 930.7 109.6 388
2013 22229 7 13012 937.0 20699 O 12012 878.6 100.0 584
2014 21898 6 12686 906.1 20493 0 11780 854.1 90.6 52.0
2015 21572 6 12367 8716 20289 0 11552 830.1 81.5 47.5
2016 21251 5 12054 848.7 20089 0 11327 806.6 72.7 42.1
2017 20934 5 11752 820.0 19887 0 11106 783.0 64.6 370
2018 20623 5 11460 792.8 19689 0 10889 760.7 510 321
2019 20316 4 11174 766.4 19493 0 10676 7389 49.8 275
2020 20013 4 10895 741.0 19299 0 10466 7175 428 234
2021 19715 3 10622 716.0 19.107 0 10260 696.6 36.2 19.4
2022 19421 3 10355 692.8 18917 0 1 005.7 676.1 298 16.7
2023 19132 2 10094 668.7 18729 0 985.8 655.7 236 12.9
2024 18.847 2 984.0 644.7 18543 o 966.6 635.9 174 88
2025 18.567 1 959.5 620.9 18358 0 947.8 6149 11.7 59
2026 18290 1 935.7 599.6 18176 0 929.3 596.4 6.4 3.2
2027 18018 © 912.5 578.2 17995 ¢ 911.2 5776 13 06
2028 172750 0 886.8 5538 17816 0 8933 560.1 6.5 6.4
2029 17485 ¢ 860.9 528.5 17638 0 8758 543.1 -15.0 -14.5
2030 17225 0 8356 5042 17463 ¢ 858.7 526.4 -23.1 -22.2
2031 16969 0 811.0 480.7 17289 0 8418 510.1 -30.8 -29.5
2032 16716 © 787.1 458.0 17.117 0 8252 494.2 -38.1 -36.2
2033 16467 0 763.8 436.1 16947 ¢ 808.9 478.7 452 426
2034 16222 0 741.1 415.0 16778 0 792.9 463.5 -51.9 -48.5
2035 15980 0 719.0 394.6 16611 0 7712 448.7 -58.2 -54.1
/ s
Total 1 231.1017 77 040.5 159 677.1 1125532 7/ 69 38].0/ 53 7568 76594 5920.2
b Yyt et e o 100 s i o densris
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TABLE 6

CALCULATED ADDITIONAL CROWN ROYALTY
AND PRODUCTION TAX PAID TO MANITOBA GOVERNMENT

Expansion Case! Base Case? Incremental
Crown Prod’'n % Crown  Prod'n Crown Prod’n

Prod'n % Royalty Tax  Prodn New Royalty  Tax Royalty Tax
Year (E3 m* New _(m’ (md (E3m’ _Qil. _(m}) (m) (m*) $§ M) $

1984 26220 1 18755 16214 25894 0 18515 1 601.6 241 4522 199 3733
1985 29531 8 22087 19650 27177 0 2 025.0 1 807.7 183.6 38 062 1573 32 597
1986 30247 11 22417 19767 26772 0 19699 17418 316.7 38625 2349 28 644
1987 31.097 15 22866 19981 26374 0 19159 16779 3680 51036 3202 44 924
1988 31354 17 22839 19785 25981 0 18631 16151 4395 46 171 3634 38178
1989 31863 20 23026 19786 25594 0 18115 1 555.2 4293 4234
1990 31389 20 22408 19099 25213 0 17610 14972 4193 412.6
1991 30921 20 21803 18400 24838 0 17116 1 4409 409.5 399.1
1992 30461 20 21211 17725 24468 0 16633 13863 400.1 386.2
1993 30.007 20 20634 17037 24103 0 16167 13333 390.1 3704
1994 20560 20 20068 16376 23745 0 15712 1 2819 3803 355.7
1995 29.120 20 19515 15730 23391 0 15267 12308 370.7 3422
1996 28687 20 18974 15127 23043 0 14832 1 183.0 361.7 329.7
1997 28260 20 18449 14532 22700 0 14407 1 136.7 353.0 3165
1998 27839 20 17937 13963 22362 0 13992 10917 344.6 304.5
1999 27424 20 17438 13394 22029 0 13586 1 048.1 336.6 291.3
2000 27016 20 16952 12833 21701 0 13189 1 005.5 328.7 2718
2001 26,614 20 16476 12273 21378 ¢ 12801 962.7 3212 2647
2002 26217 20 16013 11751 21059 0 12425 923.1 3138 252.0
2003 25827 20 15563 11239 20746 O 12065 884.2 306.0 2396
2004 25442 20 15125 10748 20437 0 11717 8475 298.0 2213
2005 25064 20 14697 10276 20,132 0 11377 8119 290.1 215.7
2006 24690 20 14279 982.2 19833 0 11046 776.8 282.5 205.4
2007 24323 20 13872 940.4 19537 0 10724 743.8 275.2 196.6
2008 23961 20 13476 900.3 19246 0 10409 711.7 268.1 188.6
2009 23.604 20 1 309.0 861.6 18960 0 10102 680.7 261.1 180.9
2010 23252 20 12714 822.8 18678 O 980.5 650.2 2544 172.5
2011 22906 20 12348 783.3 18399 0 952.0 619.1 2472 164.1
2012 22565 20 11992 746.6 18125 0O 9243 590.5 240.2 156.1
2013 22229 20 11644 7124 17856 0 8973 564.0 233.2 1484
2014 21898 20 11305 680.2 17590 O 8711 5384 2263 141.8
2015 21572 20 10974 649.8 17328 0 845.5 513.7 2195 136.1
2016 21251 20 10650 620.8 17070 0 820.7 489.9 2132 130.9
2017 20934 20 10338 591.9 16816 0 796.5 466.9 2073 125.0
2018 20623 20 10038 564.6 16565 O 772.9 444.7 201.6 1199
2019 20316 20 974.5 537.1 16319 0 750.0 4233 196.0 1139
2020 20013 20 9459 509.3 16076 0 7217 402.6 190.5 106.7
2021 19715 20 918.1 483.2 15836 0 706.0 382.7 185.1 100.5
2022 19421 20 891.1 4579 15600 O 684.8 363.5 179.9 94.5
2023 19.132 20 864.7 4333 15368 0 664.2 3449 174.7 883
2024 18.847 20 8390 409.0 15139 0O 644.2 3271 169.9 81.9
2025 18.567 20 8141 386.8 14914 O 624.7 309.8 165.4 717
2026 18290 20 790.1 364.7 14692 ¢ 6057 293.2 161.0 715
2027 18018 20 766.7 3434 14473 O 5872 277.2 156.9 66.2
2028 17750 20 744.1 3229 14258 0 569.6 261.8 152.6 61.1
2029 17.485 20 7222 301.1 14045 0O 5528 2449 148.2 56.2
2030 17.225 20 701.0 281.7 1383 O 536.5 230.9 143.9 50.8
2031 16.969 20 680.3 264.5 13630 0 520.6 217.6 139.6 46.9
2032 16716 20 660.2 2415 13427 0 505.2 205.8 135.5 41.7
2033 16.467 20 6407 233.5 13227 0 490.3 194.4 131.4 39.1
2034 16.222 20 621.7 219.6 13030 0 475.8 1834 1274 36.2
2035 15.980 20 603.2 2064 12836 0 461.7 172.1 -461.7 343
Totals1 231.101 ¥ 71 374.9 750 427.4‘/1 001.846 56 5224 40 689.7 12 611.0 9 7382
4 A

1. New oil roya!ty and tax calculated above a nominal 1.5% base decline. ke e
1 Base case production assumes an actust 1.5% production decline. (‘/\M" . ! q
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Year

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035

Total

TABLE 7

CALCULATED ADDITIONAL FREEHOLD ROYALTY PAID

Fxpansion Case Base Case!
Freehold Freehold

Prod’n Rovyalty Prod'n % New Royalty
(E3m*) _%New (m* (E3 m%) oil (m*)
26.220 1 1 869.2 25,924 0 1 848.1
29.531 7 2 1053 27.387 0 19524
30.247 10 2 156.3 27.114 0 1 933.0
31.097 14 2 2169 26.845 0 1 9138
31.354 15 22352 26.578 0 1 894.7
31.863 17 22715 26313 0 1 8759
31.389 17 2 2377 26.051 0 1 857.2
30921 17 22044 25.792 0 1 838.7
30461 16 21716 25.535 0 1 8204
30.007 16 2 139.2 25.281 0 1 802.3
29.560 15 2 107.3 25.030 0 1 784.3
29.120 15 2 076.0 24.781 0 1 766.6
28.687 14 2 045.1 24.534 0 1 749.0
28.260 14 2 014.7 24.290 0 1 7316
27.839 14 1984.6 24.048 0 1714.4
27.424 13 1 955.1 23.809 0 16973
27.016 13 1 926.0 23572 0 1 680.4
26.614 12 18973 23.338 0 1 663.8
26217 12 1 869.0 23.106 0 1647.2
25.827 11 18412 22876 0 1 6308
25.442 11 1 813.8 22.648 0 16l46
25.064 11 1 786.8 22423 0 1 598.5
24,690 10 1 760.2 22.200 0 1 582.6
24.323 10 1 734.0 21.979 0 1 566.9
23.961 9 1 708.2 21.760 0 15513
23.604 9 1 682.7 21.543 0 15358
23.252 8 1 657.6 21.329 ] 15205
22.906 8 1 633.0 21.117 0 1 505.5
22.565 7 1 608.7 20.907 o 1 490.4
22,229 7 15847 20.699 0 14756
21.898 6 1 561.1 20.493 0 1 460.9
21.572 6 1 5379 20.289 0 1 446.4
21.251 5 1 515.0 20.087 0 1 4320
20.934 5 14924 19.887 0 1417.7
20,623 5 14702 19.689 0 1 403.6
20316 4 1 4483 19.493 0 1 389.7
20.013 4 1 426.7 19.299 0 13758
19.715 3 1 4055 19.107 0 1 362.1
19.421 3 1 384.5 18.917 ) 13486
19.132 2 13639 18.729 0 13352
18.847 2 13436 18.543 0 13219
18.567 1 13236 18.358 0 1 308.7
18.290 i 1 303.9 18.176 0 12958
18.018 0 12845 17.995 0 12829
17.750 0 12654 17.816 0 1 270.1
17.485 0 1 246.5 17.638 0 12574
17.225 0 1 228.0 17.463 0 12449
16.969 0 1 209.7 17.289 0 12325
16.716 0 1 191.7 17.117 0 1 220.3
16.467 0 11739 16.947 0 1 208.2
16.222 0 1 156.5 16.778 0 1 196.1
15.980 0 1 139.2 16.611 0 1 1842
1 231.101 87 7653 1 125.530 80 238.6

1. Base case production assumes an actual 1.0% decline.

Incremental

Freehold

Royalty
(m*

211
1528
2234
303.1
3405
395.7
380.5
365.6
3512
336.9
3229
3093
296.1
283.0
2703
2577
2455
2335
2218
2104
199.2
188.3
1775
167.1
156.9
146.9
137.1
1275
118.2
109.1
100.2

91.5

83.0

74.6

66.6

587

509

433

359

28.7

217

14.9

8.1
1.6
4.7
-10.9
-17.0
-22.8
-28.6
<342
-39.6
-45.0

3 966
31 683
27 238
42 528
35 767



TABLE 8

CALCULATED ADDITIONAL FREEHOLD ROYALTY PAID

Expansion Case Base Case! Incremental
Freehoid Freehold Freehold
Prod'n Royalty Prod’n % New Royalty Royalty
Year (E3m®) %New (m*) (E3 m® Ot {m*) (m* $
1984 26.220 1 1 869.2 25.894 0 1 846.0 232 4 368
1985 29.531 8 21053 27177 0 19374 167.8 34 786
1986 30.247 11 2 1563 26.772 0 1 908.6 2477 30 209
1987 31.097 15 2 2169 26374 0 1 880.2 336.7 47 242
1988 31.354 17 2 235.2 25.981 0 1 8522 383.0 40 237
1989 11.863 20 22715 25.594 0 18246 4469
1990 31.389 20 2 231.7 25213 0 17974 440.3
1991 30.921 20 2 2044 24.838 0 1 770.7 433.7
1992 30.461 20 21716 24.468 0 17443 4273
1993 30.007 20 2 136.2 24.103 0 17183 4209
1994 29.560 20 21073 23.745 0 1 692.7 414.6
1995 29.120 20 2 076.0 23.391 0 1 667.5 408.4
1996 28.687 20 2 0451 23.043 0 1 642.7 402.4
1997 28.260 20 2 014.7 22,700 0 1 618.3 396.4
1998 27.839 20 19846 22.362 0 15942 390.5
1999 27.424 20 1 955.1 22.029 0 1 5704 384.6
2000 27.016 20 19250 21.701 0 15470 378.9
2001 26.614 20 1 8973 21.378 0 15240 3733
2002 26.217 20 1 869.0 21059 0 15013 367.7
2003 25.827 20 1841.2 20.746 0 1 479.0 3623
2004 25.442 20 1 813.7 20.437 0 1 456.9 356.8
2005 25.064 20 1 786.8 20.132 0 1435.2 3516
2006 24.690 20 1 760.2 19.833 0 14139 346.3
2007 24.323 20 1 734.0 19.537 0 1 3928 341.2
2008 23.961 20 17082 19.246 0 13721 336.1
2009 23.614 20 1 6834 18.960 0 1 3516 331.8
2010 23.252 20 1 6576 18.678 0 13315 326.1
2011 22.906 20 1 633.0 18.399 0 13117 3213
2012 22.565 20 1 608.7 18.125 0 12922 316.5
2013 22.229 20 1 584.7 17.856 0 12729 311.8
2014 21.898 20 1 561.1 17.590 0 1 254.0 307.1
2015 21.572 20 1 5379 17.328 0 12353 302.6
2016 21.251 20 1 515.0 17.070 0 12169 298.1
2017 20.934 20 14924 16.816 0 11988 293.6
2018 20,623 20 1 470.2 16.565 0 1 180.9 2893
2019 20.316 20 14483 16.319 0 11634 285.0
2020 20013 20 1426.7 16.076 0 1 146.0 280.7
202t 19.715 20 1 405.5 15.836 0 1 129.0 276.5
2022 19.421 20 1 3845 15.600 0 11122 2724
2023 19.132 20 13639 15.368 0 10956 2683
2024 18.847 20 13436 15.139 0 1079.3 264.3
2025 18.567 20 13236 14914 0 10632 260.4
2026 18.290 20 13039 14.692 0 10474 256.5
2027 18.018 20 12845 14.473 0 1 031.8 252.7
2028 17.750 20 12654 14.258 0 10164 249.0
2029 17.485 20 1 246.5 14.045 0 10013 2452
2030 17.225 20 1 2280 13.836 0 986.4 241.6
2031 16.969 20 1 209.7 13.630 0 971.7 238.0
2032 16.716 20 11917 13.427 0 957.2 234.5
2033 16.467 20 11739 13.227 0 943.0 231.0
2034 16.222 20 1 156.5 13.030 0 9289 227.5
2035 15.980 20 1.139.2 12.836 0 915.1 224.1
Toral 1 231.111 87 7659 1 001.846 714214 16 344.5

I. Base case produciion assumes an actual 1.5% decline.




TABLE 9

BENEFITS SUMMARY TABLE

1. Case: 1.0% decline in base case production
1.0% decline for new oil royalty and production
tax calculations

WIO’s Benefits
Government Benefits
Freeholders Benefits

2. Case: 1.5% decline in base case production
1.5% decline for new oil royalty and production
tax calculations

WIQ’s Benefits
Government Benefits
Freecholders Benefits

16 980 m®
13 580 m®
7528 m?®

31 895 m®
22349 m®
16 344 m®
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Manitoba o)

Date

To

Subject

‘Tan Haugh - Chairman
‘H. Clare Moster - Deputy Chairman
:wm. McDonald - Member

May 23, 1989 Memorandum

The 0il and Natural Gas From . John N. Fox

Conservation Board - Chief Petroleum Engineer
Petroleum Branch

Telephone

Re: Daly Unit Ro. 3
ension o ew O Statu

Chevron Canada Resources has submitted a technical report on the Daly Unit No.
3 waterflood expansion project reguesting:

(1) continuation of mew 0il status for incremental production from the Unit,
and

(2) revision of the annual production decline rate used by the Petroleum
Branch to determine the volume of incremental production, from 1% to 1.5%.

CO! IORS

it is recommended that the attached letter, acknowledging the report and
requesting further information and clarification, be sent to Chevron.

BACKGROURD

Chevron's technical report details the performance of Daly Unit No. 3 as it
relates to waterflood modificatlons started, with the Board's approval, in
1984. The modifications include the conversion of wells to injection,
reactivation of injection wells and an increase in the injection pressure.

Coincident with the Board's approval, the Minister granted new oil status for
an interim period of 3 years on all oil produced from the Unit in excess of
the Unit's historical production performance ("incremental production").

Chevron was reguired to submit a technical and economic review of the project
after 3 years (June 30, 1987). The report proved inconclusive in determining
whether new oil status should be continued for incremental production from the
Unit. On the recommendation of the Petroleum Branch, new oil status was
extended by Order in Council for 2 years to June 30, 1989 and Chevron was
requested to submit a more detailed review of the project before that date.

PS.f-.



The Petroleum Branch is presently evaluating Chevron's report to determine:

(1) whether new oil status should be extended indefinitely or terminated on
June 30, 1989, and

(2) whether technical evidence warrants a change in the annual production
decline rate used by the Branch to determine the volume of oil assigned
new oll status.

For further background on this project, please refer to the letter (May 12,
1989) from L. R. Dubreuil, Director, Petroleum Branch to H. Clare Moster,
Assistant Deputy Minister included as Attachment No. 1.

Chief Petroleum Engineer
JNF:jtb

Ofiginal 5.
‘- -- DUBhr.uu.

Approved by:

L. R. Dubreuil, Director



First l Fold

ATTACHMENT NO. 1

Manitoba > D))

Date

To

Subject

:Re: Daly Unit No. 3

May 12, 1989 Memorandum

‘H. Clare Moster From . 1, R, Dubreuil
"ADM _ - Director

Telepho
New 011 Status elepnone

e ——

In July 1984, Chevron applied to the Board for approval of modjifications to

the waterflood project in Daly Unit No. 3. The modificationa included three
elements.

a) conversion of wells to injection
b) reactivation of injection wells
c) increase in injection pressure.

Concurrent with this application, Chevron applied to the Minister for granting
of new oil status for all oll in excess of a historical production decline
base. In analysis of the request, it was recognized that Chevron's proposal
would result in a combination of {ncremental reserves (new injectors) and
accelerated production (higher pressure)., It was contended by the Petroleum
Branch that only the incremental reserves aspect of the project should garner
new oil royaltiles.

The relative importance of incremental and acceleration components could not
be determined prier tec project implementation. Consequently the Petroleum
Branch proposed that Chevron's request be granted for a three year period
(expiring June 30, 1987). Upen expiry an evaluation of the project would be
made on which to base continuation or termination of new oil status. The
Petroleum Branch's recommendation was accepted and approved by the ‘Minister
pursuant to the definition of vpew o0il" in The 011 and Gas Tax Act and the
Crown Petroleum Royalty Regulations, 1984. The Minister was, in effect

recognizing Chevron's program as an expanded pressure maintenance scheme
albeit on an interim basis.

In April 1987, Chevron submitted a review of the project and indicated that
continued new oil status (for incremental production) was needed to Justify
further fileld activities designed to maximize production. The review did not
adequately address the relative importance of incremental and accelerated
production. The Branch's review of the project provided no clear indication
of the relative effect of the two components. It was recommendad that the
current new oil status be extended until June 30, 1989 and that Chevron be
required to submit a comprehensive report on the project. The Branch's
recommendation was approved and the extension was granted by Order in
Council. Note that due to a change in the royalty/tax regulatlons, approval
by the Minister was no longer sufficient.




The required report has heen submitted by Chevron, It 1s anticipated that
analysis of this report and Unit performance will lead to a recommendation to:

a)

b)

Extend new oil atatus indefinitely. This would recognize that the
majority or all of the production increase was due to incremental
reserves, Thia being the case, the definition of "new o1il*" in the
royalty/tax regulations would permit granting of new oil status, I
would suggest that approval authority for this would be the Board
through rtecognition of Chevren's project as a honafide pressure
maintenance expansion, or '

Allow new oil status to terminate June 30, 1989. This would recognize
that a substantial part of the incremental production observed to date
may be purely acceleration of production. The position that may be
taken in this case would be that any incremental reserve would have
already been recognized through new oil status over the past 5 years.
Again, the Board should be the decision authority.

The report is being evaluated and appropriate recommendations will be made to
the Board.

L. R. Dubreuil
Director

LRD: jtb

cc: John Fox
Brad Thiessen




Manitoba =

The Oil and Natural Gas Room 309

Conservation Board Legisiative Building
Winnipeg. Manitoba, CANADA
R3C 0ve

(204) 945-3130

May 23, 1989

Chevron Canada Resources
500 — 5th Avenue S.W.
CALGARY, Alberta

T2P OL7

Attention: Mr. C.G. Folden, P. Eng.
Manager, Reservoir Engineering

Re: Daly Unit No. 3
Extension of New 0il Status

Dear Mr. Feolden:

Your technical report dated May 5, 1989 on the Daly Unit Neo. 3 waterflood
expansion project requesting continuation of new oil status for incremental
production from the Unit is acknowledged.

The report has been reviewed and in general is well laid out and complete.
There is, however, a need for further information and clarification on a few
matters.

1. Project Economics

/ a) In Chevron's April 7, 1987 submission entitled Daly Unit No. 3 -
Waterflood Expansion Performance, you provided a list of work performed
and capital expenditures to January 1, 1987 (see Attachment No. 1).
Please provide an updated 1list of work performed and capital
expenditures from January 1, 1987 to January 1, 1989.

/ b) Please provide, in tabular form, a summary of the annual Trevenue
generated from Unit operations, the associated operating costs, Crown
and freehold royalties paid and freehold oil and gas production tax
pajd, for the years 1984 through 1988.

c) Please provide a table showing:




/ i) the Crown royalty and freehold production tax savings as a result
of new oil status being granted for incremental production from
1984 through 1988 (in $'s and m3) and the estimated saving
(in m3) over the remainder of the project,

ii) the additional Crown rovalities and freechold production tax paild
the Crown on incremental production from 1984 through 1988 (in $'s
and m3) and estimated to be paid the Crown over the remalnder of
the project (in m3), assuming that without new oil status the
project would not have been undertaken, and

{i1) the additional royalties paid freehold mineral owners on
incremental production from 1984 through 1988 (in $'s and m3)
and estimated to be paid such owners over the remainder of the
project (in m3), making the same assumption as In Clause (ii)
above.

For comparison purposes the i{nformation required by Clauses (1) to (iil)
above, should be provided for both Chevron's proposed base case annual
exponential decline rate of 1.5% and the approved base case decline of 1.0%.

2, Water Injection

, a) Please provide an historic plot of daily water injection and cumulative
water injected for each injection well in the Unit.

/ b) Chevron has interpreted the imbalance between production and injection
to be a result of water migration out of zone. Into which zone(s) is
this migration occurring and how does it vary throughout the Unit? Is
there any remedial work that can be done on the injection wells to
reduce migration out of zone and improve the placement of injected
fluids?

3. Production Response

a) Though the average reservoir pressure in the Unit has increased little
since 1984, in your detailed analysls of response wells, injection
support is listed as one reason for the production increases. Please
discuss the pressure response that has occurred in the Unit as a result
of the waterflood expansion project and suggest an explanation of the
large pressure variations within the Unit.

b) Does Chevron continue to monitor producing well fluid 1levels on a
regular basis?

4. Future Development

Chevron stated that additional vaterflood optimization and enhancement is
under consideration including the possible conversion of 1-13-10-28 WPM to
injection and the reperforating of a number of wells. Please elaborate on
your potential future waterflood optimization activities including an
estimate of the cost of such activities.




If you have any questions in respect of this matter,

at (204) 945-6574.

Yours respectively,
By

ORIGINAL SIGNED

H. CLARE MOSTER

H. Clare Moster
Deputy Chairman

cc: ITan Haugh, Chairman
Wm. McDonald, Member

#es Petroleum Branch

please contact John Fox




ATTACHMENT NO.

TABLE 1

DALY UNIT NO.

1

3

WORK PERFORMED AND CAPITAL EXPENDITURES

Work

15-1 Water

Plant Expansion

Upgrade Water
Injection Pipelines

Conversion

Conversion

Reactivation

Reactivation

Cleanouts

Fracs

Tnstall Liner

Acid Jobs

Date

1985-01

1985-01

1985-01
1986-01

1987-01

1986-01

1986-01

1987-01

1987-01

1987-01

1985-01

1986-01
1987-01

210.5

281.0

204.7
111.5

43.1
65.2
33.4
39.7
25.4
101.7
14.2
4.8

12.5
1 147.7

11-1

9-11, 5-13
7-11
11-11, 3-12

Injectors

13-2,
4-14,

6-11

g-11,

16-1,

6-12

13-2,

7-13, 11-13
6-14

12-11
4-12, 12-12

5-12
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Manitoba %

Date

To

Subject

:Re: Daly Unit No. 3

May 12, 1989 Memorandum

‘H, Clare Moster From . 1. R. Dubreuil
"ADM .~ Director

Telephone

New O1] Status

First | Fold

In July 1984, Chevron applied to the Board for approval of modifications to
the waterflood project in Daly Unit No. 3. The modifications included three
elements. :

a) conversion of wells to injection
b) reactivation of injection wells
c) increase in injection pressure.

Concurrent with this application, Chevron applied to the Minister for granting
of new oil status for all oil in excess of a historical production decline
base, In analysis of the request, it was recognized that Chevron's proposal
would result in a combination of incremental reserves (new injectors) and
accelerated production (higher pressure). It was contended by the Petroleum
Branch that only the incremental reserves aspect of the project should garner
new oil royalties.

The relative importance of incremental and acceleration components could not
be determined prior to project implementation. Consequently the Petroleum
Branch proposed that Chevron's request be granted for a three year period
(expiring June 30, 1987). Upon expiry an evaluation of the project would be
made on which to base continuvation or termination of new oil status. The
Petroleum Branch's recommendation was accepted and approved by the Minister
pursuant to the definition of "new oil" in The 011 and Gas Tax Act and the
Crown Petroleum Royalty Regulations, 1984. The Minister was, In effect
recognizing Chevron's program as an expanded pressure maintenance scheme
albelt on an interim basis.

In April 1987, Chevron submitted a review of the project and indicated that
continued new oil status (for incremental production) was needed to Justify
further field activities designed to maximize production. The review did not
adequately address the relative importance of incremental and accelerated
production. The Branch's review of the project provided nmo clear indication
of the relative effect of the two components, It was recommended that the
current new oil status be extended until June 30, 1989 and that Chevron be
required to submit a comprehensive report on the project. The Branch's
recomeendation was approved and the extension was granted by Oprder in
Council. Note that due to a change in the royalty/tax regulations, approval
by the Minister was no longer sufficient.

PS-1-25



The required report has been submitted by Chevron. It is anticipated that
analysis of this report and Unit performance will lead to a recommendation to:

a)

b)

Extend new oll status indefinitely. This would recognize that the
majority or all of the production increase was due to incremental
reserves., This being the case, the definition of "new oil" in the
royalty/tax regulations would permit granting of new oil status. I
would suggest that approval authority for this would be tlhie Board
through recognition of Chevron's project as a bonafide pressure
maintenance expansion, or

Allow new oil status to terminate June 30, 1989. This would recognize
that a substantial part of the incremental production observed to date
may be purely acceleration of production. The position that may be
taken in this case would be that any incremental reserve would have
already been recognized through new oil status over the past 5 years.
Again, the Board should be the decision authority,

The report is being evaluated and appropriate recommendations will be made to
the Board.

L. R. Dubreuil
Director

LRD:jtb

ce: John Fox
Brad@ Thiessen
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K E Godard
Chief Engineer

Chevron Canada Resources
500 - Fifth Avenue S.W. Calgary, Alberta T2P OL7 - Phone (403) 234-5000

Fax 234-5947
1989-05-04

Daly Unit No. 3
Extension of New Qil Status

Performance Review

Oil and Natural Gas Conservation Board
Room 309

Legislative Building

Winnipeg, Manitoba

Attention: Mr. H. C. Moster, Deputy Chairman
Gentlemen:

Chevron Canada Resources, a Partnership by its managing partner, Chevron Canada Resources
Limited, as Operator of the Daly Unit No. 3, hereby applies:

1) For continuation of New Oil status on incremental oil production as a result of the 1984
Waterflood Expansion Project.

2) To revise the base case annual exponential decline rate from 1.0% to 1.5%.

Unit performance to date clearly exhibits the generation of incremental oil production and
supports continued recognition of New Oil status. New Oil status is necessary in order to
provide economic justification for ongoing optimization and improved recovery measures.
Without New Oil status, much of the remedial work conducted periodically to maintain
injectivity and productivity would be uneconomic and could not be justified. New Oil status
also provides the incentive to pursue new waterflood enhancement activities to further improve
recovery. As an example, the suspended well at 1-13-10-28 W1M is presently being evaluated
for conversion to injection based on the success of other conversions in the area.

A review of Unit reserves and of the pre-project decline trend supports a base exponential
decline rate of 0.015. Chevron requests that future New Qil calculations reflect this value
applied to the 1984-01 production rate and declined to 1989-01. The new 1989-01 base case
oil rate would be 70.635 m® opd rather than 72.423 m® opd.

A detailed Performance Review is submitted in support of our application. In summary, since
project initiation in 1984-09, recovery of incremental oil has been accomplished in areas where
conversions or injector reactivations were conducted. Incremental oil production has also been
achieved from several wells in response to increased water injection rates throughout the Unit.




The total incremental oil identified at individual wells is 18.6 m®>. This more than accounts for
the difference between the Unit production and the base production.

If you have any questions regarding this Performance Review, please contact Scott Robinson
at 403-234-5388.

Yours very truly,
et LT G
. G. FOLDEN, P.Eng.

DSR/kt Manager
Attach. Reservoir Engineering
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Summary

Chevron Canada Resources undertook a waterflood expansion project in the Daly Unit
No. 3 commencing in 1984. The project objective was to generate incremental oil
production from the existing waterflood scheme. A complete review of Unit performance
from the time of implementation of the scheme to 1988-12-31 has been conducted. The
review clearly identifies that the project objective has and continues to be achieved.

The scope of the expansion project included well reactivations, conversion of producers
to injectors, and an increase in the Unit water injection rate. The reactivations and
conversions were designed to improve waterflood sweep in low pressure areas of the Unit.
The increase in water injection was intended to accelerate fluid production and oil
recovery. By accelerating oil production, more oil would be recovered before the end of
the Unit's economic life. The Unit’s life is dictated by equipment and casing life rather
than by minimum production rates. Expansion activities resulted in the expenditure of over
$1.3 million.

The expansion project has exhibited mixed success to date. A review of the performance
of the producers supported by the conversions and reactivations reveals successful
incremental oil recovery. Production from those wells is largely responsible for the
incremental production of 13.4 m* opd above the Manitoba Petroleum Branch recognized
base case production of 72.5 m® opd in 1988-12. On the other hand, the general increase
in water injection from approximately 200 m® wipd to 700 m® wipd as a result of increased
injection pressures, has not resuited in the full magnitude of its intended productivity
increase. Total fluid production increased from approximately 175 Rm® pd to only 290
Rm?® pd. It should be noted a large part of the increase (80 m°d) occurred at one well
outside of the main waterflood area (9-23-10-28 W5M) where an ESP was run. The
failure to affect a productivity increase comparable to the injectivity increase accounts for
the expansion project falling short of initial forecasts presented to the Manitoba Oil and
Natural Gas Conservation Board. Nevertheless, incremental recovery is being achieved as
a direct result of the expansion project. Incremental recovery for the period 1984-09 to
1989-12 is estimated at 16 400 m*® above Chevron’s base case and 14 800 m® above the
Manitoba Petroleum Branch recognized base case. This work would not have been
performed and the incremental recovery would not have been realized had New Qil status
not been granted for royalty and mineral tax purposes.

Conclusions

2.1 Incremental oil recovery is being achieved at many Unit wells. In particular, notable
oil production increases have been observed at wells offsetting project conversions or
reactivations.

2.2 Voidage replacement exceeds production by a ratio of over 2:1; however, reservoir
pressure has remained relatively constant for the past several years. Out-of-zone
fluid migration is apparent.

2.3 Reservoir fluid throughput is at the maximum level possible. Further injection
increases will not enhance reserve depletion under the existing scheme.
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History

On 1984-07-03, Chevron applied to the Manitoba Qil and Natural Gas Conservation Board
to expand the Daly Unit No. 3 waterflood scheme. An accompanying application to the
Manitoba Minister of Energy and Mines (Petroleum Branch) for New Oil status for
incremental oil from the scheme was submitted on 1984-07-04. The outlined work for the
scheme included conversion of five wells to injection and reactivation of three injection
wells as injectors. The application also sought to increase the maximum injection pressure
to 10.0 MPa. The conversions and reactivations specified were:

Conversions: 13-02-10-28 WPM
07-13-10-28 WPM
11-13-10-28 WPM
04-14-10-28 WPM
06-14-10-28 WPM

Reactivations: 06-11-10-28 WPM
14-11-10-28 WPM
16-11-10-28 WPM

Chevron was granted approval for the proposed expansion. On 1984-09-17, approval was
received from the Manitoba Oil and Gas Conservation Board for the five proposed
conversions and for an increase in the maximum injection pressure to 10.0 MPa. Approval
had already been received for the reactivations. On 1987-09-26, approval for New Oil
status above a set base case was received from the Manitoba Minister of Energy and
Mines. The base case established a 1984 start rate of 76.2 m® opd declining at a 1.0%
annual exponential decline rate. New oit status was effective 1984-09-01.

The work was initiated with expansion of the water plant which was completed by 1984-09
and upgrade of the injection pipe lines in 1985-01. This work resulted in an increase in
wellhead injection pressure from approximately 7.5 MPa to approximately 8.5 MPa. Two
conversions (7-13-10-28 and 11-13-10-28) were conducted in 1984-12, one (13-2-10-28) in
1985-03, and the final two (4-14-10-28 and 6-14-10-28) in 1986-01. The injectors at 6-11-
10-28 and 14-11-10-28 were reactivated in 1986-09 and 1987-07, respectively. The other
planned reactivation at 16-11-10-28 was not conducted because of complications caused by
a stuck packer. Two other reactivations not discussed in the original application occurred
at 10-1-10-28, an injector (1987-08) and 11-1-10-28, a producer (1987-09). Other
miscellaneous work included numerous injection well clean-outs, two liner jobs, and several
acid jobs. Figure 1 is a Unit map illustrating current well status and indicating which wells
were reactivated or converted as part of the expansion project.

Performance Review

The performance of Daly Unit No. 3 was reviewed before and after the waterflood
expansion work. A review of total Unit performance was conducted to investigate overall



production and injection trends. A second review entailed a detailed investigation of the
performance of individual wells and the contribution each makes to the total Unit
performance.

4.1 Unit Overview

Oil production from Daly Unit No. 3 had been on a steady decline since
implementation of waterflooding in 1953. However, Figure 2 shows that the oil
production decline terminated in late 1984 and oil production has been on a slight
incline since that time. Oil production has risen from 76 m® opd in 1983-12 to
86 m® opd in 1988-12 as a result of the expansion project. Unit water production?,
shows a sharp increase corresponding in time to the expansion project. However, the
increase from 100 m® wpd to 180 m® wpd is the direct result of increasing fluid
production at 9-23-10-28 W1M. This well experienced an 80 m® wpd and 1.6 m® opd
increase in 1985-08 when a submersible pump was installed. Water production from
the majority of the Unit producers has remained constant. The sharp increase in '
water rate in Figure 2 should not be misconstrued as early breakthrough or
channelling as a result of increased bottomhole injection pressures. ’

Figure 3 is an enlarged graph of oil production from 1970 to present. The graph
clearly illustrates a favourable change in the production trend after waterflood .
expansion measures were implemented. Qil production has yet to begin a decline as

it continues to show an upward trend.

Water injection into the Daly Unit No. 3 was increased significantly as a result of the
waterflood expansion project. As Figure 4 illustrates, water injection has increased
from approximately 200 m® wipd to 700 m® wipd. The increase is the result of two
factors:

1) an increase in injection system pressures combined with injector clean-outs and
stimulations

2) conversion and reactivation of several injectors

Of the 500 m® wipd increase, approximately 250 m® wipd represents the injectivity
increase at existing injectors because of the increased imjection pressure. The
remainder, 250 m® wipd, represents injection into injectors that were reactivated (three
reactivations - 120 m® wipd) and injection into wells that were converted to injectors
(five conversions - 130 m® wipd). The conversions and reactivations are intended to
sweep areas that otherwise would be poorly swept or not swept at all. ?

The 500 m® wipd increase in water injection has only partially achieved its intended
objective. A portion of the injection into the conversions and reactivations is |
accomplishing oil production response at offset producers. This response largely

Y
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accounts for the increase in the oil production rate experienced to date. A detailed 'if
review of individual response wells will be provided in the Section 4.2 of this J

document.

Much of the injection increase is having only minor impact on production. This
includes a large part of the injection increase at previously existing injectors as weil
as a part of the injection into reactivations/conversions. While injection prior to
expansion was approximately 200 m® wipd and was balanced with fluid production of
approximately 175 Rm%d, current injection is approximately 700 m® wipd as compared
to current fluid production of 290 Rm*d. Considering further the fact that an 80 m®
wpd increase occurred at producer 9-23-10-28 WiM outside of the waterflood area
(ran ESP), the imbalance between injection and production is even more obvious.
Figure 5 is a plot of the voidage replacement ratio which clearly illustrates the
imbalance.

The imbalance between production and injection is interpreted to be the result of
water migration out of zone. An.initial imbalance is to be expected during reservoir
fill-up in low pressure areas. However, the net pay weighted average reservoir
pressure shows little change over the last three post-project years. The average
pressure for the years 1985 through 1987 were 6 812, 6 581, and 6 977 kPag,
respectively. Given that only a 35 Rm*d fluid production rate increase has occurred,
over 450 m*d of the injection rate increase is going out of zone. The injection
increase was a logical step in project optimization. However, recognizing now that
it has had limited success, other measures such as infill drilling need to be pursued
for optimization purposes.

Well Review

A review of each producer and injector in Daly Unit No. 3 was conducted to explore
the effects of the expansion project on individual well performance. The producing
wells were reviewed with particular attention to changes in production, pressure, and
offset injection support. Wells showing production response have been identified and
are discussed below. A total of eight wells were identified as showing incremental
response as a result of the injector conversions/reactivations. The wells have a total
incremental oil production rate of 9.8 m* opd. An additional thirteen wells were
identified as showing a small degree of response to increased injection rates at existing
injectors. Those wells add an additional 8.8 m® opd of incremental production. The
total incrementai production identified is 18.6 m® opd, approximately 22% of the total
Unit producing rate.

The identified response wells are shown on the map in Figure 6. A discussion of each
follows. The wells showing response to injector conversions or reactivations are called
incremental response wells and those showing response to an offset injection rate
increases are called acceleration response wells. Because the incremental response
wells are responding to newly implemented or reactivated injection and the oil would
otherwise remain largely unswept, the response is truly incremental. It is important
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to note that accelerated oil production is also incremental by virtue of the fact that
it would otherwise not have been recovered at the end of the field’s life. Production
curves for each response well are included in the figures section and are referred to
in the discussion. The production curves indicate incremental production above the
decline rate established prior to the expansion project.

4.2.1 Response Wells (Incremental)

11-1-10-28 WIM The well at 11-1 was reactivated as a producer in 1985-09
and is being supported by the offset reactivated injector at 10-1 as well as the
12-1 and 14-1 injectors. The latter two injectors experienced a 20 to 30 m®
wipd increase as a result of increased injection pressures. All production from
11-1 (0.5 m® opd) is considered incremental because the well would not have
been reactivated had the expansion project not occurred. Figure 7 is a
production plot for 11-1.

4-11-10-28 W1M The well at 4-11 is supported by injection at 13-2 which was
converted to injection as part of the expansion and 6-11 which was reactivated
to injection as part of the expansion. The additional injection support in the
area from the conversion and reactivation has resulted in a substantial pressure
increase. This is evidenced by a pre-project 1984 pressure of 7 691 kPag at
6-11 and post-project 1987 pressures of 11 750 and 10 480 kPag at 5-11 and
6-11. The production plot in Figure 8 shows a 0.8 m® opd increase at 4-11 as
a result of the additional support.

7-11-10-28 WIM The well at 7-11 is showing response to injection at the
reactivated 6-11 injector. Other supporting injectors at 2-11, 8-11, and 10-11
have shown minimal injectivity increase from the project injection pressure
increase. Therefore, the oil production increase at 7-11 as shown in Figure 9
is the result of the added support at 6-11. Incremental oil is approximately
0.5 m® opd.

2-:13-10-28 WIM The well at 2-13 is supported from injection at 7-13, a project
injector conversion, and 14-12 an existing injector. Because only a small
injectivity increase occurred at 14-12 as a resuit of the project, production
changes at 2-13 are the result of the 7-13 conversion. The production plot in
Figure 10 shows an incremental rate of 1.5 m® opd. Response is considered to
have begun in early 1985 with the production increase observed in 1984
attributable to poor well test data.

3-13-10-28 WIM The well at 5-13 receives support from the 11-13 project
injector conversion and from the existing injector at 4-13. The latter well did
not exhibit a significant injectivity increase as a resuit of the expansion project
pressure increase and is believed to have an insignificant role in the oil
production increase at 5-13. The incremental oil production rate of 1.2 m® opd
at 5-13 as shown in Figure 11 is believed to be the result of injection at the
11-13 conversion where improved reservoir sweep efficiency is being
accomplished.
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6-13-10-28 WIM The well at 6-13 receives support from the 7-13 and 11-13
project injector conversions and from the 4-13 existing injector. Increased
pressure support as a result of the additional injection into the converted wells
is evident by the increase from 1 855 kPag in 1984 to 2 300 kPag in 1988. As
Figure 12 illustrates, a 2.0 m® opd increase above base decline has occurred at
6-13.

10-13-10-28 WIM The well at 10-13 is supported by the 7-13 and 11-13 project
injector conversions. Pressure support has increased as a result of the
conversions as evidenced by an increase at 15-13 from 3 213 kPag in 1984 to
5 085 kPag in 1988. A 1.8 m® opd increase in oil production has occurred at
10-13 as is shown in Figure 13,

12-13-10-28 WIM Pressure support at 12-13 is coming from the 11-13 project
injector conversion. The pressure has risen at the offset 13-13 location from
8 550 kPag in 1984 to 10 590 kPag in 1988 giving evidence to the effectiveness
of the injector conversion. Figure 14 shows that 12-13 has exhibited a 1.5 m®
opd increase in oil production above the base decline as a result of the
additional support.

Response Wells (Acceleration)

Several wells throughout the Unit have exhibited minimal to fairly significant
oil production increases as a result of increased injection rates at existing
injectors. The wells are shown on the map in Figure 6 as acceleration response
wells and are listed below. Production curves for each are included and
referred to by the appropriate figure number.

Incremental Oil Rate

Well (m® opd) Figure Number
04-07-10-27 WIM 0.4 15
13-01-10-28 WIM 0.5 16
05-02-10-28 W1M 02 17
09-02-10-28 WIM 13 18
14-02-10-28 WIM 0.4 19
09-10-10-28 WIM 1.0 20
01-11-10-28 WIM 1.5 21
03-11-10-28 W1IM 0.2 22
09-11-10-28 WIM 1.2 23
13-11-10-28 WIM 0.6 24
15-11-10-28 WIM 0.5 25
05-12-10-28 WiM 1.0 26

*13-12-10-28 WIM 00 27
Total 8.8

* Well appears to be exhibiting response but has not been included because of

the early response and uncertain well test data in late 1984.




5.0 Unit Production Decline_Analysis

An evaluation of the Unit oil production trend was conducted using exponential decline
analysis. Ultimate recovery and expansion project incremental oil were calculated. In
summary, an ultimate Unit oil recovery of 29.1% is forecasted based on the pre-project
decline and a recovery of 31.8% is forecasted based on present oil rates and an assumed
decline rate. The improvement is the result of an improvement in waterflood sweep
efficiency. Incremental oil recovery to 1988-12 is estimated at 16 400 m® and projected
incremental oil recovery to a field economic life in the year 2035 is projected to be
206 000 m®

5.1 Pre-Project Decline
An evaluation of the production trend prior to 1984-06 was conducted to determine

the oil decline rate. The exponential decline rate was calculated from oil production
data by method of linear regression of the data over various periods:

Period Exp. Decline Rate
1977-.01 to 1984-06 0.016
1978-01 to 1984-06 0.019
1979-01 to 1984-06 0.021
1980-01 to 1984-06 0.024
1981-01 to 1984-06 0.031
1982-01 to 1984-06 0.059

As is evident, the decline rate has shown an increase indicating that the Board
accepted value of 0.010 is low. Based on the established trend over the period of
1977-01 to 1984-06 as is shown in Figure 28, the exponential decline rate of 0.016 is
most valid. Figure 28 shows how that rate, rounded off to 0.015, compares to the
Board value of 0.010.

The incremental production since 1984-09 using a 0.015 exponential decline rate is
16 400 m® as compared to 14 800 m* using a 0.010 exponential decline rate.

5.2 Pre-Project Reserve Analysis

Calculations are presented for the project il recovery as predicted from pre-project
trends.

a) Unit OOIP = 7 8879 10° m*

b) Displacement Efficiency (Ep) = =" x 100%

53.7%




= 53.7%
where S, = 0.605
Sew = 0.280
¢) Cumulative Qil Production

To 1983-12-31 (m%)

Active Wells 1 165 155
Inactive Weils 124 114
Total 1 289 269

(16.3% OOIP)
d) Ultimate Recovery to Zero Rate (R/F)
This scenario is unrealistic as it extends beyond economic limits.

i) Exponential Decline = 0.010

Cum. Recovery to 1983-12-31 1289 10° M°
Projected Recovery 2832 10° m®
4121 10° m®

(52.2% OOIP)

ii) Exponential Decline = 0.0150

Cum. Recovery to 1983-12-31 1289 10° m*
Projected Recovery 1888 10° m*
3177 10° m®

(40.3% OOIP)

e) Continuity Factor

i) Exponential Decline = 0.010
C/F = RfF + E, x 100%
= 97%

ii) Exponential Decline = 0.015
CFF = RF + E; x 100%
= 75%
f) Economic Recovery

- Based on Unit operating costs an economic limit of 32 m%d (0.7 m*d/well) is
assumed (Rate Limit)

- A field life to 2035 is assumed based on expected equipment/casing life (Age
Limit)




- In all cases, the age limit and not the rate limit determined the economic life.

i) Exponential Decline = 0.010

Cum. Recovery to 1983-12-31 1289 10° m*
Projected Economic Recovery 1132 1¢* m*
242110 m®

(30.7% OOIP)

it) Exponential Decline = 0.015

Cum. Recovery to 1983-12-31 1289 10° m®
Projected Economic Recovery 1010 10° m®
229 10° m?

(29.1% OOIP)
The pre-project exponential decline rate of 0.015 is believed more accurate based
on the discussion in Section 6.1 and because a much more realistic continuity factor
is predicted. The continuity factor is 75% as compared to an unrealistically high value
of 97% for an exponential decline rate of 0.010. Figure 29 shows a comparison of
the two exponential decline rates to a field life of 2035.
Post-Project Reserve Analysis

a) Cumulative Oil Recovery

To 1988-12-31 (m?)

Active Wells 1313 604
Inactive Wells 124 114
Total 1 437 718
(18.2% OOIP)

b) Ultimate Recovery to Zerc Rate (R/F)

The lack of an established post project decline rate requires that several
assumptions be made. As a worst case scenario, it is assumed that Unit production
begins a decline effective 1989-01-01. As has been discussed in Section 5.1, the
Unit oil production is still on an upward trend. Therefore, this assumption is
considered very conservative. Second, based on a paper by R. A. Purvis of the
Alberta Energy Resources Conservation Board, a decline rate equivalent to the
pre-project decline rate is assumed.' Purvis states in the conclusion section of his
paper that the same rate of decline is often observed after productivity increases
are accomplished by workover, drilling new wells, or initiating pressure
maintenance.

1. Purvis, R A, "Analysis of Production Performance Graphe,' JCPT, July-August 1088, p.44,
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Cum. Recovery to 1988-12-31 1438 10° m®
Projected Recovery 2140100 m®
35718 10° m®

(45.4% OOIP)
c) Continuity Factor
C/F = R/F + E; x 100%
= 85%

d) Economic Recovery

- Field life to 2035 terminates production before economic limit of 32 m%d is

reached
Cum. Recovery to 1988-12-31 1438 10° m*
Projected Economic Recovery 1 067 10° m®

2 505 10° m®
(31.8% OOIP)

The post-project exponential decline rate of 0.015 is reasonable. The calculated
improvement in continuity factor from 75% to 85% is consistent with the added
production from and sweep in the areas where the injector conversions and
reactivations occurred.

Incremental Qil

Table 1 presents a monthly tabulation of incremental production since 1984-09. As
is apparent, the calculated incremental production to date for the exponential decline
rate of 0.015 is 16 400 m®. This represents 12% of the total production since 1984-
09 and is 0.29% OOQOIP. The value based on the Board exponential decline rate of
0.010 is 14 800 m®.

The total forecasted incremental oil recovery to the year 2035 is 206 000 m®. This
represents an incremental recovery of 2.6% OOIP.

Waterflood Project Status

To date, waterflooding has proven successful in maintaining economic oil production from
Daly Unit No. 3. Water injection has provided sufficient support to establish an average
reservoir pressure of approximately 7 000 kPag. This is substantially higher than the
discovery pressure of S 850 kPag and the oil bubble point pressure of 3 000 kPag.
Undoubtedly, without water injection and given the low gas content of the oil (R, =
21.6 m*/m®) and the low permeability of the reservoir (k, = 5 md), rapid decline would have
occurred.
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The low quality of the reservoir has played a major role in the rate at which the
waterflood has progressed. Prior to the expansion project in 1984, the Unit injection rate
was only 200 m*d or 0.9% HCPVfyr. The low rate of fluid throughput is further
emphasized by the fact that since waterflood implementation in 1953, only 54% HCPV of
water has been injected (Figure 30). Over the same period, the amount of fluid withdrawn
from the reservoir is only 34% HCPV (Figure 31). The low exponential decline rate of
0.015 is a natural consequence of the low fluid throughput.

Part of the waterflood expansion project was targeted at increasing the rate of fluid
throughput. Injection was increased to 700 m%d or 3.2% HCPVAr. However, as was
discussed in Section 5.1, the increase did not accomplish a comparable increase in fluid
withdrawal. It is apparent that a limit has been reached. Other means for increasing
reservoir fluid throughput are now under investigation.

Future Development

Chevron views infill drilling in Daly Unit No. 3 as a potential way to generate incremental
recovery. Infill drilling will achieve improved waterflood continuity thereby resulting in
recovery of otherwise unswept oil. It will also accelerate recovery of existing reserves
because of increased reservoir fluid throughput. Accelerated recovery for the Unit is
considered largely incremental because of equipment and casing life considerations.
Chevron plans to reevaluate infill drilling in the second half of 1989.

New Qil status will also allow Chevron to continue to conduct well reworks and to
evaluate further optimization measures. New Qil status results in a lower economic limit
for individual wells and permits work to be done when otherwise it might be uneconomic.
The result is prolonged well life and incremental oil recovery. Additional optimization
work is also under consideration. The well at 1-13-10-28 W1M is being evaluated as a
conversion candidate. Other wells are being considered for opening up additional pay
through reperforation. New Qil status is necessary to justify this optimization work.

In summary, performance of the Daly Unit No. 3 waterflood indicates that incremental oil has
been generated by the 1984 Waterflood Expansion Project. New Oil status should be
continued for the life of the waterflood project to encourage ongoing project optimization
activities that will increase recovery. In addition, recognition of an annual exponential decline
rate of 1.5% is warranted based on both decline and reserve analyses.



TABLE 1
Incremental Qil

P.Brch Chevr
Act P.Brch Chevr New New
Oil Base Qil Qil

Month (m/mo)  (m/d) (m>/mo) (m°>/d) (m>/mo)  (mmo) (m>/mo)
84-09 2 3291 75.631 2 2689 75.348 2 2604 60.2 68.7
84-10 2 3057 75.568 2 3426 75.253 2 3329 0.0 0.0
84-11 2 4384 75.505 2 265.1 75.159 2 2548 173.3 183.6
84-12 2 400.5 75.442 2 338.7 75.066 2 3270 61.8 73.5
85-011 2 3975 75.379 2 336.7 74972 2 324.1 60.8 73.4
85-02 2 2074 75.316 2 108.8 74.878 2 96.6 98.6 110.8
85-03 2 3388.6 75.253 23328 74.785 2 3183 55.8 70.3
85-04 2 2571 75.191 2 255.7 74.691 2 240.7 1.4 16.4
85-05 2 503.6 75.128 2 3290 74.598 2 3125 174.6 1911
85-06 2 4929 75.066 2 252.0 74.505 2 2351 240.9 2578
85-07 2 630.0 75.003 2 3251 74.412 2 306.8 304.9 323.2
85-08 2 588.6 74.941 2 3231 74.319 2 303.9 265.5 284.7
85-09 2 711.0 74.878 2 2463 74.226 2 226.8 464.7 484.2
85-10 2 6544 74.816 2 3193 74.133 2 298.1 335.1 356.3
85-11 2 5727 74.753 2 2426 74.040 2 221.2 3301 351.5
85-12 2 126.7 74.691 2 3154 73.948 22924 0.0 0.0
86-01 2 411.1 74.629 2 3135 73.856 2 289.5 97.6 121.6
86-02 2 485.8 74.567 20879 73.763 2 065.4 3979 4204
86-03 2 2343 74.505 2 309.6 73.671 2 283.8 0.0 0.0
86-04 2 672.8 74.443 22333 73.579 22074 439.5 4654
86-05 2 644.8 74.381 2 3058 73.487 22781 339.0 366.7
86-06 2 4655 74.319 2 2296 73.395 2 2019 2359 263.6
86-07 2 4675 74.257 2 302.0 73.304 22724 165.5 195.1
86.08 2 614.5 74.195 2 300.0 73.212 2 269.6 314.5 344.9
86-09 2 531.8 74.133 2 224.0 73.121 2 193.6 307.8 338.2
86-10 2 628.9 74.071 2 296.2 73.029 2 263.9 332.7 365.0
86-11 2 5100 74.010 22203 72.938 2 188.1 289.7 321.9
86-12 2 580.4 73.948 22924 72.847 2 2583 288.0 322.1
87-01 2 7175 73.886 2 290.5 72.756 22554 427.0 462.1
87-02 2 4519 73.825 2 067.1 72.665 2 034.6 384.8 4173
87-03 2 740.2 73.763 2 286.7 72.574 2 2498 453.5 490.4
87-04 2 350.6 73.702 2 2111 72.484 2 174.5 139.5 176.1
87-08 2 461.9 73.640 2 2828 72.393 2 244.2 179.1 217.7
87-06 2 5124 73.579 22074 72.303 2 169.1 305.0 343.3
87-07 2 7538 73.518 22790 72212 2 2386 474.8 515.2
87-08 2 653.1 73.457 22712 72122 22358 3759 417.3
87-09 2 628.3 73.395 2 201.9 72.032 2 161.0 426.4 4673
87-10 25753 73.334 22734 71.942 2 230.2 301.9 345.1
87-11 2 599.6 73213 2 198.2 71.852 2 1556 4014 444.0
87-12 2 6522 73.212 2 269.6 71.762 2 2246 382.6 427.6
88-01 2 6233 73.151 2 267.7 71.673 2 2219 3556 401.4
88-02 2 451.9 73.090 2 119.6 71.583 20759 3323 376.0
88-03 2 620.8 73.029 2 2639 71.494 2 2163 356.9 404.5
88-04 24326 72.969 2 189.1 71.405 2 1421 2435 290.5
88-05 2 2911 72.908 2 260.1 71.315 2 210.8 31.0 80.3
88-06 2 6158 72.847 2 185.4 71.226 2 1368 430.4 479.0
88-07 2 797.3 72.786 2 256.4 71.137 2 2053 5409 562.0
88-08 2 815.1 72.726 2 254.5 71.048 2 2025 560.6 612.6
88-09 2 652.1 72.665 2 1800 70.960 2 128.8 472.1 5233
88-10 2 758.7 72.605 2 250.8 70.871 21970 507.9 561.7
88-11 2 632.0 72.544 2 176.3 70.782 2 1235 455.7 508.5
38-12 2 663.6 72.484 2 2470 70.694 2 191.5 416.6 472.1
Totals 131 634.0 3 850407 117 2124 3 795.820 115 5494 14 791.2 16 395.7
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144359
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15749
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148462 2=

15590
15924
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2626.747F
2086 065
ZADT 203
2090&6. 79
01,549
S48. 109
2455675
2409 . 227
2526.1324
2465, 159
251%2.5048
23E98. 258
2535.079
2490, 266
2415,.513
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2441 .72B80
2480, 255
2o79.255
2297 .46B
203H.032
2447, 320

2505.839
2IZ2. 469
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349,857
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MONTHLY  MONTHLY CUMULATIVDAILY
FRODUCTIOPRODUCT IOPRODUCTIOPRODUCT ION

MZ/D

84.73451
83.432780
7hH. 70877
B, B&430
83X, 38497
22.19708
T2.53664
B4, 04368
B4.71400
g82. 17197
21.2743%
FR.94174
81.77&74
8a.32118
B0, 45045
TR . G73E29
B2, 054603
80. 00824
83.20180
B2, 052460
B1.20750
81.58400
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76. 18416
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g82.50357
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78. 44514
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79. 31290
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77.18333
76. 309467
71.072258
81,5033
BO. 27419
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TIME

G.0B3I3
0. 166646
0. 24999

Q Frerowy
R DN P B

0. 415665
0. 49998
0.58371
0. bbbts
0.74997
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0.914667
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1.08329
1. 14667
1.24995

{ e
P R T T

1.41461
1.499%24
1.58327
1. &484
1 74992

=T
S L P

1.?1649
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2.0832%
2. 156458
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2. RIE2Y

A e L R
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_‘__5 -y
2. 65654
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~ Ty
Far L
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E.QQ?BB
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I 16654
Z.324987

“rerere
FLERE2
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T 6b6SD
3.74985
3.83318
3914651
3.99984
4,08317

4.1665
4.24983

- SEA1S

e it

LNA(MZ/ /D)

4, 439522
4.424099
4.342594

s JA S o

4.42737448
4.40G9119
4.3276217
4.455855
4., 429280
4. 408814
4, 3IF7RI0
4,.381300
4. 405992
4.386157
4.7Z%Z87641
4. 70400
4. 407524
4.382129
4.421269
4.407445
4. 404368
4.4016322
4,.392392
4.3253485
4, 399028
4. 409805
4,Z9309]1
4.3335153
4, 4137565
4,.402173
4.420471
4.412841
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4.I56011
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4. 3Z7I27
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Regression Output:

Constant 4,.4615401
Std Err of ¥ Est 0.044373
R Sguared . 2bh&F24
Mo, of DObservatlions 24
Degrees of Freesdom 92
X Coefficient(s) -0.012244%

Std Err of Cocef. 0.002113

X = Yme., yaons

y:n (‘L) w3/

alf
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Rearession Output:

Constant 116.7821
Std Err of Y Est F.EA2085
R Sguarad C. 292085
Mo, of Observations 24
Degreses of Freedom 22

X Coefficient(s) —0.00003 x 3,5 = D
Std Err of Coef. 0.000005 -

— Loe0 0328878
X= cum prad. & w3

Y- c% , wa 37d




Regression Output:

all  dexe, 3oy ie
o e /54

Constant IS7I_ 202
Std Err of ¥ Est 113.76%2
R Sguared 0D.256483
MNn. of Dbservations 24
Degrees of Freedom 2
¥ Coefficient(s) -0.00101 #1412 - D

otd Err of Coef. G.000180

x':cuwv [WO&.GE Vv\q')

q = OV , w3 [won
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The Oll and Natural Gas
Conservation Board

April 11, 1989

Chevron Canada Resources
500 - 5th Ave 5.W.
Calgary, Alberta

T2P OL7

Attention: Mr. C. G. Folden, P, Eng.
Manager, Eeservoir Engineering

Re: Daly Unit No. 3

Review of New 0i]l Status

Your request, dated March 29, 1989, for an extension until May 1, 1989, of the
deadline for a performance review of the subject pressure maintenance project
is hereby approved. As you have noted,
current June 30, 1989 expiry date of new oil status for & portion of
production from the subject Unit.

ORIGINAL SIGNED BY
H. CLARE MOSTER

H. Clare Moster
Deputy Chairman

cc: Charles S. Kang, Chairman

be: Wm. McDonald, Member
Petroleum Branch

CB, )]
Room 309

Legislative Building
Winnipeg, Manitoba, CANADA
R3C ovs

(204) 945-3130

the extension does not effect the



Monitoba T
oo apri) 4, jane ik s Action / Route Slip

To: Clare Moster, ADM )16 a'l —» 3 od- From: Office of the Deputy Minister
- — Manitoba Energy and Mines

Energy Division Room 309

Legislative Building

Winnipeg, Manitoba

R3C ove

Copies

] [(J Per Your Request [ circulate, Initial (O For Approval and [ maxe

and Return _ - Signature

[J May we Discuss [ For Your Information  [] Return With CommentsllEX . Sents Anply tar.
or Revisions T Siginating

O Piease File

Commaents.

Thanks
Rose

MG-1298 PS.1-182
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Chevroa

KE Godard
Crigt Enginger

29

Chevron Canada Resources
500 - Fifth Avenue S.W. Calgary, Alberta T2P OL7 - Phone (403) 234-5000

Fax 234-5347

1989-03-29

Daly Unit #3
_Review of Pool Performance
Extension of New (Qil Status

0il and Natural Gas Conservation Board
Room 309

Legislative Building

Winnipeg, Manitoba

R3C 0Ov8

Attention: Mr. C. S. Kang, Chairman
Gentlemen:

A review of Daly Unit #3 performance is due 1989-04~01. Chevron Canada
Resources requests an extension of the deadline to 1989-05-01. This will
allow time to complete the review and fully evaluate incremental recovery.
Chevron understands this extension will not affect the 1989-06-30 expiry
date for new oil status.

If there are any problems with this request please contact Boanie Carnahan
at (403) 234-5170.

Yours very truly,

Rt

iLr C. G. FOLDEN, P.Eng.
Manager,
Reservoir Engineering

BRC/gk

WINNZEG, MANITOBA

APR - 41989

RECEIVED

- THE Ofi. AND NATURAL @AS
CONSEvIVATION BOARD ™
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Chevron Canada Resocurces Limited
500 — 5th Avenue S.VW.

Calgary, Alberta S
T2P OL7

Attention: Mr., C. G. Folden, P. Eng.
Supervising Engineer,
Reservoir Engineering

Dear Sirs:

Re:_ Daly Unit No. 3

Your application for extension of new oil status for incremental
production from the subject Unit has been approved subject to an expiry date
of June 30, 1989 and subject to the following conditions:

1. The base production rate defined in my letter of September 26, 1984 will
continue to be used in determining incremental production. Table No. 1,
-attached, provides the base production rate for each month of the extended
approval.

2, Upon enlargement of the Unit or expansion of the pressure maintenance
project, this approval will be cancelled in favour of a less
administratively complex incentive.

3. Unless the Unit is enlarged or the pressure maintenance project expanded,
a detailed technical and economic review of the project's performance
through 1988 shall be submitted prior to April 1, 1989. This review shall
indicate the relative significance of acceleration and incremental reserve
factors in the production increase.

Sincerely yours

ORIGINAL SIGNED BY

% Sy ;E;qmc/

LRD/1k Wilson Parasiuk

Attachment

c.¢c. S. J. Puchniak
Director of Mining and Use Taxes Branch
Department of Finance

b.c. Charles S. Kang
Petroleum




Table No. 1
Daly Unit Ro. 3
Base Production Rate

Year Month Daily Rate (m3/d) Monthly Production (m3)
I

1987 July 73.518 2 279.0
Aug. 73.457 2 277.2
Sept. 73.395 2 201.9
Oct. ' 73.334 2 273.4
Nov. ' 73.273 2 198.2
Dec. 73.212 2 269.6

1988 Jan. 73.151 2 267.7
Feb. 73.090 2 119.6
Mar. 73.029 2 263.9
Apr. 72.969 2 189.1
May 72.908 2 260.1
Jan. 72.847 2 185.4
July 72.786 2 256.4
Aug. 72.726 2 254.5
Sept. 72.665 2 180.0
Oct. 72.605 2 250.8
Nov. 72.544 2 176.3
Dec. 72.484 2 247.0

1989 Jan. 72.423 2 245.1
Feb. 72.363 2 026.2
Mar. 72.303 2 241.4
Apr. 72.242 2 167.3
May : 72.182 2 237.6
June 72.122 2 163.7
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MANITL ON MATTERS OF STATE

"To The Honourable the Lieutenant Governor in Council

The undersigned, the Minister of o Energy and MInes et e s
submits for approval of Council a report setting forth that:

WHEREAS subsection 9(1) of The Petroleum Crown Royalty and Incentives Regulation,
being Manitoba Requlation 63/87 under The Mines Act provides as follows:

"9(1) Notwithstanding anything contained in section 3, the Lieutenant Governor in
Council may, at any time and from time to time,. approve the temporary or
permanent reduction or exemption of the Crown royalty to be charged on any
oil or natural gas produced or deemed to be produced from a location.*”

AND WHEREAS Chevron Canada Resources Limited, operator of Daly Unit No. 3, ("the Unit”™)
has made application regquesting classification as new oil that production
from the Unit which is considered by the Department of Energy and Mines
attributable to expanded and improved enhanced recovery operations
("incremental production”);

AND WHEREAS the Department of Energy and Mines has reviewed the application by Chevron
canada Resources Limited and has found it to be in the public interest to,
on a temporary basis, classify as new oil incremental production from the
Unit;

THEREFORE, he, the Minister, recommends:

THAT incremental production from the Unit during the period July 1, 1987 to
June 30, 1989 be approved as new oil for Crown royalty and tax purposes.

Ir. tiating Department/Agency
eoirtment/Agancy  Authorized Officer
M

Approved By
cC8.C Finance

oz-oved a3 to form iy

<" Litwgation Branch:
.gduu.coomr; m

mended.

15 July 1987
. L e

AT GOVERNMENT HOUSE IN THE CITY OF WINNIPEG

Approved and Ordered this ... A3tk day of e d A Y vivenriinneneeee ADULRBT

ey

L. svant Guuerno

PSF40 o> ¢

b b ¢ e, ey 1 i  a——




Action / Route slip

J. Puchniak

Date: JulY 13, 1987
To: Clare Moster Erom. 9
Energy & Mines fxecutive pirector
petroleud pranch Minin § Use Taxes pranch
5¢h Floor = 330 Graha® Telephone: -3288
D Take Actioh G per Your Request O Circutate, \nitial O For Approval and O Makef.—copies
and Returt gignature
\nformation [ Return With Comments D praft Reply for LA Blease HE
or Revistons Signaturé s na 1]
- @,
/ - N

a For Your

[ May We Discuss

Comments:
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187 Memorandum

i July 10,
Honourable Eugene Kostyra From charles E. Curtis
Minister of Finance Deputy Minister of Finance
103 Legislative Bldg. 109 Legislative Bildg,

Temphone

CABINET SUBMISSION -
NEW OIL STATUS/CHEVRON CANADA RESOURCES LIMITED/DALY UNIT NO, 3

I ENE |

The above described cabinet submission by the Department of Energy and
Mines has been reviewed by our staff. It is recommended that the reguest for
reduction in taxes be approved (through the granting of new oil status) for a
further two years to permit the company the opportunity of recouping part of a
significant investment ($1.15 million plus an additional investment over the
next two years of approximately $100,000) to obtain additional oil from this
0il pool which will generate additional tax revenues.

At the end of the two year period it is recommended that a very careful
review be done on any further request for new oil status for Daly No. 3 (we
expect the company will make such an application) as by that time the company
could have recouped their investment with an adequate return on capital.

At this time the Petroleum Division's opinion is that it is prudent to
agree to the company's request and grant new oil status, and our staff has
reviewed this issue with them and are of the opinion that their request is in
the government's best interest relating to the efficient maximizing of oil
production from Daly Unit No. 3 as well as continued tax revenues from this
source over a number of years into the future.

Charles E. Curtis
cc: Hon., Eugene Kostyra'
Charles E. Curtis '\
- SJP/hk

A.W. Roberts
inister's file - DKI

ichniak
D 5 yette
7 A./Pallegeer
s rono - rak
Z/ Chrono — hk
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sme June 25th, 1987 Memorandum
To  crajg Halwachs, Manager From popbin P. Winters, e
financial Services Crown Counsel
Energy & Mines Civil Legal Services
607 - 330 Graham Avenue gth Floor - 405 Broadway
Subject . - Teieprone
PROPQSED ORDER-IN-COUNCIL UNDER THE 945-2836

PETROLEUM CROWN ROYALTY AND INCENTIVES REGULATION

Further to your action/route s1ip dated June 24th, 1987, enclosed
please find duplicate copies of the subject order-in-Council with the
writer's approval as to form noted on each copy.

st ‘ Fold

In accordance with my telephone conversation of today's date with
Clare Moster, it may be necessary to translate and/or gazette the
subject Order-in-Council. However, in view that Gordon Carnegie of
. the Regutations unit has assisted Clare Moster in developing the
subject regulation, you OF Mr. Moster may wish to contact Mr. Carnegie
for his thoughts in this regard.

In view ofAthe nrush/urgent” nature of your request for mé to review
the subject order-in-Council, I obviously do not have sufficient time
" to explore this matter in more detail vis-a-vis transiation and/or
gazetting.

Ve

Robin P. Winters,
Crown Counsel

cc: H. Clare Moster
DELIVERED BY CDURIER
35099
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DEPARTMENT OF ENERGY AND MINES
CABINET SUBMISSION

Date Typed: June 24, 1687

SUBJECT:

New 0il1 Status for incremental production from Daly Unit No. 3.

BACKGROUND:

In July 1984, Chevron Canada Resources Limited, as Unit Operator, applied
for new oil status for projected incremental oil production from Daly Unit
No. 3 expected to result from improvements in the waterflood pressure
maintenance scheme. The application was conditionally approved by the
Minister of Energy and Mines pursuant to his authority under the then
existing legislation. The approval expires on June 30, 1987. Chevron
applied on April 7, 1987 for an jndefinite extension of new oil status on
incremental production from the Unit.

DISCUSSION:

The definition of new oil in both The 0il and Natural Gas Tax Act and The
Petroleum Crown Royalty and Incentives Regulation includes that portion of
the oil produced from a well not classified as a new oil well which is
reasonably attributed to an increase in reserves attributable to an
enhanced recovery project.

Pressure maintenance improvements initiated by Chevron in the Unit over
the past three years are of two types: those constituting expansion to
the waterflood which should result in incremental reserves and those whose
primary result is to accelerate production.

Because the projected remaining life of Daly Unit No. 3 is extremely long
and because most wells in the Unit are some 35 years old, it can be argued
that acceleration of production can prevent loss of oil reserves which may
result if wells had to be abandoned prematurely due to mechanical
deterioration. Under this scenario, incremental production due to
acceleration could alse be considered as incremental reserves.

Chevron has spent a total of $1,15 million in modifications to the project
over the last two years. Additional work planned for 1987 is estimated at
$10,000 plus possible future injection well reactivating and unit
expansion at additional cost. The modifications have resulted in an
increase in oil production from the unit of about 15% or 350 m3 per

month.




As a result of the modifications to the scheme, additional revenues to the
Crown (royalties and freehold taxes) were about $166,000 since September

1984. Over the same period, savings to the operating companies due to
vnew oil" status were about $178,000.

A review of the project's performance and economics by staff of the
Petroleum Division has resulted in a recommendation to extend new oil
status for incremental production for two years.

The intent of the "new oil"” provisions of the legislation is to encourage
operators to efficiently produce and maximize production. The proposed
extension of new oil status is therefore consistent with this legislation.

FINANCIAT, IMPLICATIONS:
Addition revenues to the Crown over the two year extension period are
estimated at $220,000. Savings to the operating companies are estimated
at $233,000. Due to the large capital investment which has already been
made and the unfavourable pay out (12.8 years), it is quite likely that if

new oil status were not approved, the planned project improvements would
not he made. i :

COMMUNICATIONS STRATEGY:

Letter to Unit Operator (Chevron) cutlining terms of the extended new oil
status.

RECOMMENDATIONS :

That incremental production from Daly Unit No. 3 considered attributable
to expansions and improvements to the pressure maintenance project be
subject to new oil royalty and raxation rates for the period from July 1,
1987 to June 30, 1989.

Minister of Energy and Mines

-2 -




"9(1)

AND WHEREAS

AND WHEREAS

THEREFORE,

1397P

Energy and Mines

subsection 9(1) of The Petroleum Crown Royalty and Incentives Regulation,
being Manitoba Regulation 63/87 under The Mines Act provides as follows:

Notwithstanding anything contained in section 3, the Lieutenant Governor in
Council may, at any time and from time to time, approve the temporary or
permanent reduction or exemption of the Crown royalty to be charged on any
0il or natural gas produced or deemed to be produced fjﬁn a location.";

Chevron Canada Resources Limited, operator of Daly Unit No. 3, ("the Unit")
has made application requesting classification as new oil that production
from the Unit which is considered by the Department of Energy and Mines
attributable to expanded and improved enhanced recevery operations
("incremental production");

the Department of Energy and Mines has reviewed the application by Chevron
Canada Resources Limited and has found it to be in the public interest to,
on a temporary basis, classify as new oil incremental production from the

Unit;

he, the Minister W@M, recommends:

THAT incremental production from the Unit during the period July 1, 1987 to

June 30, 1989 be -elassified as new oilzfm_ Gt g, ,,ﬂ?ﬁgfg Py jﬁy(,4“¢ﬂ44a1.
v i

eppnoed




May 22, 1987

Charles S. Kang H. Clare Moster
Deputy Minister of Energy & Mines Executive Director
309 Legislative Bldg. Petroleum Division
Daly Unit No, 3 — New 0i] Status : \

s &
Recommendation:

That the Minister be consulted to confirm he is prepared to recommend
to cabinet conditional temporary approval .of Chevron's application for "new
oil" classification status for incremental oil production from Daly Unit No. 3
for a further 2 year period (July 1, 1987 to June 30, 1989).

. =}

On confirmation of the Minister's paestion, we willgb;oceed to

prepare the necessary documents. T .

£
by

Background: Ao .

The definition of "new oil" in The 0il and Natural Gas Tax Act
2.1(f.1) and in the Petroleum Crown Royalty and Incentive Regulation (MR
63/87) under The Mines Act includes 0il produced from new oil wells (i.e. -
drilled after April 1, 1974) and oil obtained as a result of an enhanced
recovery scheme conducted pursuapt to an' order made under The Mines Act dated
on or after January 1, 1979 and donsisting of that portion of the o0il obtained
which in the opinion of the minister can be reasonably attributed to an
increase in reserves recognized by The 0il and Natural Gas Conservation Board
as resulting from the enhanced recovery scheme.

The wells in Daly Unit No. 3 were drilled prior to April 1, 1974 and
the exisitng pressure maintenance order covering Daly Unit No. 3 is Order HNo.
PM 31 (MR 51/77), dated prior to January 1, 1979.

Therefore the project does mot qualify for "new 0il" status under the
astandard definition of "new oil"™.

However, subsection 4,1(6) under The 0il and Natural Gas Tax Act
currently permits, as did the previous Clause (1ii) of the definition of "new
0il" under Section 3 of Manjtoba Regulation 149/84 under The Mines Act, that:

— the Minister of Energy and Mines may, if he deems it in the public
interest, approve any specific oil production as "new oil" and also
revoke any such approval.

In July, 1984 Chevron Canada Resources Limited applied for "new oil"
status for proposed incremental oil production from Daly Unit No. 3 expected
to occur as a result of planned improvements in the waterflood pressure
maintenance project.



The application was conditionally approved by the Minister of Energy
and Mines (letter dated September 26, 1984) pursuant to his authority under
the then existing legislation. The approval expires on June 30, 1987.

In drafting the most recent changes to the Crown Royalty regulations
(MR 63/87), staff of Legislative Counsel stated that the authority given to
the minister under the previous regulation to change or alter royalty
classifications was not supported by the authority under The Mines Act (only
the LG in C by regulation or order may fix royalties). Therefore the previous
Crown royalty regulation definition was changed and the current Regulation (MR
63/87) provides as follows:

"9(1)....the Lieutenant Governor in Council may, at any time and from
time to time, approve the temporary or permanent reduction or
exemption of the Crown royalty to be charged on any oil or natural
gas produced....".

Discussion:

Chevron applied April 7, 1987 for an indefinite extension of the "new
o0il" status for the incremental oil produced in Daly Unit No. 3 as a result of
the modifications they have already made and those planned for the project
area, :

A review of Chevron's application by Petroleum staff, copies
attached, has resulted in a recommendation to approve the application for a
further two (2) year period (expiring June 30, 1989).

Chevron's application indicates a total of $1.15 million has been
spent on the modifications over the last two years. Additional work planned
for 1987 is estimated at $10,000 plus possible future water injection well
re-activations and unit expansion at additional cost.

The modifications have resulted in an increase in oil production from
the Unit by about 15%, or 350 m3 per month.

To date, this incremental production has benefited the province
through additional Crown royalty/tax revenue by about $166,000 over the last
34 months, even at the depressed oil prices experienced over the last year.

The net royalty/tax benefit of the "new oil" classification te
operating companies in the Unit over this same period has been about §178,000.

Over the recommended 2 year extension period (July 1, 1987 - June 30,
1989), incremental production is forecast to be 9 600 m3, This will result
in an additional $220,000 (undiscounted) in production royalty and tax
payments to the Crown at current and forecasted oil prices.

Companies operating in the Unit should realize a before tax netback
of $556,000 (undiscounted, after operating costs, freehold mineral royalties
and old oil production royalties and taxes), or $163,000 after tax netbacks
(undiscounted and assuming maximum corporate income tax rates).

1231P



Should a two year "new oil" extension be granted, companies would see
a royalty and tax savings of an additional $233,000.

Initially, when this project was proposed (1984) Chevron had
anticipated an average total production rate at a maximum of 6 000 m3/month
in 1986. However, since that time average actual production for 1986 has only
reached 42% of the expected rate.

With the expected cashflows from incremental production (Division's
forecast) and a 10% discount rate, the Division has calculated a payout period
on this project of somewhere between 5.4 to 12.8 years (with new oil status
for the entire period) depending on the company's Corporate tax bracket (this
compares with Chevron's calculated payout of 7.8 years at 10%).

Conclugion:

The intent of the "new oll" classification provision in the
Legislation is to cover special situations which encourage companies to
efficiently produce and maximize oil recovery. Therefore, authority for
approval of this application for an extension of "new oil" status on
incremental production from Daly Unit 3 is provided for under the legislation,

Given the capital investment which has already been made, the
uncertainty in future total production, the investment that will occur in the
future to keep the project active and the unacceptably long payout pericd (up
to 12,8 years with indefinite new oll status), it seems reasonable that a two
year extension of new oll status on incremental production be granted.

To satisfy the requirements of the current Grown royalty regulation
and the proposed new 0il Tax Act, will require approval by the Lieutenant
Governor in Council.

L Akl

HCM/ 1k H. Clare Moster

¢c.c. S. J. Puchniak

1231P
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May 22, 1987 | Memorandum

H. Clare Moster From .A. Galarnyk

"Executive Director Petroleum Resource Analyst
‘Petroleum Division

_Daly Unit Fo. 3 -
.New 0il Status Telephone

Summary: After detailed calculations were made using actual and forecast
production data for Daly Unit No. 3 it was determined that:

Sept. 1/84 - July 1/87 - July 1/89 -
June 7 June 9 Dec. 31/92
— Total Incremental 7 564.40 9 605.50 14 501.00
Production (m3)
- Net Royalty/Tax* $177,533.50 $232,661.34 $419,975.77
Savings to Companies
From New 0il Status
— Additional Royalty/Tax $166,385.74 $219,357.51 $395,589.58

Revenue to Crown from
Incremental Production
From New 0il Status

* Assumes 12.5% Freehold Royalty
*% Assumes 1987$

With a capital investment of $1.15 million and an additional
investment of $50,000 at the end of project year 3 {September 1/86 — August
31/87), the payout period on the project would be 5.1 years before tax and
10.7 years after tax (at an 8% discount rate or 5.4 years before tax or 12.8
years after tax (at a 10% discount rate) if new oil status were granted to all
incremental production from September 1, 1984 to August 31, 1996.

Based on Chevron's calculation at a 10% discount rate, the payout
period would be 7.8 years on the initial and additional capital investment.

Background:

In determining the effect of granting new oil royalty/tax status on
incremental production from Daly Unit 3, a number of assumptions and factors
were used in calculating payback period, royalty/tax savings to companies and
additional royalty/tax revenue to the provincial government.

They include:

PE-f-25



Year WHP 3 ($/bbl)

1984 187.61 (29.81)
1985 215.37 (34.22)
1986 112.18 (17.83)
1587 141.60 (22.50)
1988 157.30 (25.00)
1989 170.00 (27.00)
1990 182.50 {29.00)
1991 195.00 (31.00)
1992 207.60 (33.00)
Note: 1987$

OP, Cost 3 ($/vb1)

30.08 (4.78)
32.72%% (5.20)*%*
35.37 (5.62)
38.20 (6.07)
41.22 (6.55)
44.99 (7.15)
48.05 (7.64)
51.89 (8.25)
56.04 (8.91)

% (January - February average price for Daly crude oil trucked = $21.50/bbl).

** Based on actual operating cost for Daly Unit 3 (escalated at 8%/year)

The following example shows how the
were calculated.

Example Freehold Tract

royalty/tax savings and revenues

Total Allocated production to tract = 60.53 m3
Base Allocated production to tract = 58.53 w3
Incremental Production to tract = 2.00 m3
0ld 0il Tax on Total Production = 17.79% = $2,021.53
01d 0il Tax on Base Production = 16.93% = $1,860.24
New 011 Tax on Total Production = 5.81% = § 659.88
New 0il Tax on Base Production = 5.35% = § 587.85

WHP = $187.73/m3

—  Total-Base Tax (01d 0il) = $2,021.53 - $1,860.24 = $161.29
= $

- Total-Base Tax (New 0i1) = § 659.88 - §

— Total Tax payable {with new oil status) = =
- Savings to Chevron = $2,021.53 - $1,932.27 =

587.85 72.03
$1,860.24 + § 72.03 = $1,932.27
$

89.26

- Additional Revenue to Crown from Incremental Production = $72.03

A computer program was established and this methodology was applied

to both freehold and Crown tracts. (Note:

the proposed new tax formulae were

used in calculating information on freehold tracts).

1283P




To support the accuracy of the computer program, the following figures
show the net savings to Chevron as calculated by the Administrative Section of
the Division and the computer program for selected months (for all Provincial
Crown tracts in Daly Unit 3).

Unit Savings Czalculated hy: Administration Gomputer
September 1984 $689.89 $691.21
March 1985 $656.05 $655.47
October 1985 $4,266.52 $4,266.81
May 1986 $2,382.02 $2,383.01
August 1986 $2,108.20 $2,109.28

Given the crude oil prices and operating costs previously listed and
assuming maximum federal and provincial corperate income tax rates along with
the calculated production royalties and taxes to the province, the before and
after tax netbacks were calculated (PGRT was not included for 1984 and 1985).
The results of these calculations are shown on Table 1 where revenue
distribution from incremental production is split between operating costs,
freehold mineral owner royalties, federal and provincial government revenues
and producer or company netbacks.

By discounting the new oil status netbacks to the operator at 8% and
10% and assuming a 5% decline in netbacks after 1992, a payback periecd of 5.1
years before tax and 10.7 years after tax and 5.4 years before tax and 12.8
years after tax was calculated (see attached payback graphs).

Chevron had earlier calculated a payback of 7.8 years (@ 10%
discount) with new oil status. However, upon closer examination, it was
discovered that Chevron's initial base production rate was lower than the
Division's forecast rate. This resulted in a greater volume of incremental
production being recorded and consequently a quicker payout. The reason for
the inconsistency (between Chevron and the Department) in base rate production
is unknown. Two other unknowns could also explain why our after tax payback
period was greater than Chevron's. Both wellhead price and Chevron's
corporate income tax rates were not stipulated in their analysis (see attached
production and price forecast graph).

Based on the Division's payback calculations and Chevron's request
for an extension to the new oil status on incremental production it would not
seem unreasonable to provide a two year extension for new oil status on
incremental production beginning on July 1, 1987 as recommended by the
Division's Engineering Section.

Andy Galarnyk

1283P




TABLE 1

Daly Unit # 3 Revenue Netbacks From Incremental Production

(1987 §)
0ld 0i1 § (000's) _ New 0il § (000's)
Incremental Free. Min. Free. Min.

Year Prod. Value§| Op. Cost Owner Fed, Gov. Prov. Gov. Company Op, Cost Owner Fed, Gov, Prov, Gov, Company
1934 $55,401.05 8.9 1.9 12.0 22.5 10.1 8.9 2.6 12.0 13.3 18.5
(4 mths)

(100%) (16.11%) {3.4%) (21.7%) (40.6%) (18.2%) (16.1%) (4.7%) (21.7%) (24,0%) (33.4%)
1985 453,847.34 69.0 15.3 100.0 187.7 81.9 69.0 21.2 100.0 111.0 152.7
1986 359,896.88 113.5 12.2 63.5 l42.8 28.0 113.5 16.8 63.5 82.3 83.8
1987 592,426.08 159.8 20.0 111.7 238.4 62.5 159.8 27.7 111.7 139.2 154.0 .
1988 782,945.02 205.2 26.3 149.3 316.6 85.5 205.2 36.6 149.3 igs5.1 206.8
1989 807,330.00 211.3 27.4 154.0 325.0 89.7 211.3 37.8 154.0 190.3 214.0
1990 803,967.25 211.7 27.4 153.0 322.1 89.8 211.7 37.7 153.0 188.5 213.0
1991 793,728.00 211.2 27.3 150.5 314.9 89.8 211.2 37.3 150.5 184.6 210.1
1992 762,784.68 205.9 26.4 143.8 299.9 86,7 205.9 36.0 143.8 . 175.8 201.3

(loo%) (27.0%) (3.5%) (18.8%) Nwo.uav (11.4%) (27.0%) (4.7%) . Apm.muwn (23.1%) (26.4%)
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DALY UNIT 3 PAYBACK PERIOD
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DALY UNIT 3 OIL PRODUCTION
AND PRICE FORECAST
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Manitoba o D))
Memorandum

April 24, 1986

o . From .
H. Clare Moster L.R. Dubreuil
Subject Daly Unit No, 3 — New 0il Status Telephone

Recommendations:

It is recommended that incremental production from the subject Unit above
a base production rate (see Table No. 1) be classified as new o0il for
royalty and taxation purposes, Such classification of new o0il would
commence on July 1, 1987 and continue for two years or until the Unit is
enlarged, whichever occurs first.

In the ahsence of Unit or pressure maintenance expansion, 1t is
recommended that a detailed technical and economic analysis of the
project's performance through 1988 be submitted prior to April 1, 1989.
The report should indicate the relative significance of acceleration and
incremental reserves factors in the production increase.

A proposed draft letter for the Minister's signature is attached.

Introduction

In 1984, Chevron proposed several modifications to its operations in Daly
Unit No. 3 designed to increase production levels. It was anticipated that
a portion of the increase would represent incremental ultimate reserves
while the remainder would merely be acceleration of production.

Regulations under The Mines Act and The 0il and Natural Gas Tax Act make
provision for classification as new oll for royalty and tax purposes of
incremental production attributable to expanded enhanced recovery
operations. However, increased production due to acceleration does not
automatically qualify for new oil status.

Based on the postulation that some portion of the increased production
would reflect incremental reserves and that due to the extremely long
remaining production life of the Unit, acceleration would be required to
realize ultimate recovery, Chevron requested that all production in excess
of a base level (extrapolation of historical production) be classified as
new oil.

Chevron's request for new oil status was approved by the Minister (see
letter of approval attached). The approval was subject to an expiry date
of June 30, 1987. As part of the approval, Chevron was required to submit
prior to April 1, 1987, "a technical and economic analysis of the
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project's performance through 1986 indicating the relative significance of
accelerated depletion and incremental reserves". This report was to form
a basls of any extensions of new oil status.

The required report has been received (April 13, 1987) and has been
reviewed. The report is gquite general in nature and while conceding that
acceleration was a factor in the increased production makes no attempt to
gquantify this factor.

The repert points out that predicted Increases in production have not been
achieved due to lack of injection capability. It alse concludes that the
preject is sub marginal at today's oll prices even with new oil status.

The report requests an Indefinite extension of the new oil status on
incremental production.

The following discussion examines project performance to estimate the
relative significance of acceleration and Iincremental reserves and
presents a range of options that could be pursued.

Acceleration vs Incremental Reserves

The expansions to water Iinjection operations in the Daly Unit No. 3
involved the following three components:

1. Increase in injection pressure from about 7 500 kPa to about 8 500 kPa.
2., Conversion of five wells to water injection.
3. Reactivation of one suspended water injector,

The increase 1in injection pressure 1is accompanied by an increase in
injection rate. Fig. No. 1 shows the percentage change in injection rate
(from May 1984 to Dec. 1986) resulting from a 13% increase in well head
injection pressure. The Figure shows a wide variation in percent change.
The wells showing a large increase have likely been fractured by the
increase in pressure wvhereas the wells showing a decrease or a minor
increase were probably injecting above the frac pressure prior to the
increase in injection pressure,

The primary effect of 1increasing the injection rate in areas that are
already pressure maintained is to accelerate recovery., Any incremental
recovery would be minimal.

Conversion of five wells to water injection has provided additional
pressure support in the northern part of the Unit (Section 13 and 14) and
the western edge of the Unit (Lsd. 13-2-10-28).

Any produciton increase in wells offsetting these new injectors would
clearly be incremental reserves resulting from additional pressure
maintenance.

One suspended water injection well {(6-11-10-28 WPM) has been reactivated
in the expansion. However, the total injection in this well since
reactivation is only 2 070 m3. Consequently, its effect on production
of surrounding wells is probably minimal.
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In estimating the relative importance of acceleration and incremental
reserves, producing wells in the Unit were broken down into 4 classes:

. Wells affected only be increased injection pressure.

Wells affected only be new injection.

Wells affected by both new injection and increased injection pressure,
. Wells affected by neither new injectors nor increased injection.

HWwN

In Daly Unit No. 3, individual well production rates are determined by
prorationing of total battery production on the basis of individual well
tests. During the period just prior to the waterflood expansion, 43 wells
were tested. In 1985, 1986 and 1987, 44 wells were tested (total of 83
tests).

A comparison of pre expansion test oil rates with most recent oil test
rates is shown on Fig. Ro. 2. In total the most recent tests show an
increase of 14.2 m3/d (432 m3 month) over the pre expansion well test
rates, This total increment shows reasonable agreement with total Unit
production increases (see Fig. No. 3). Also shown on Figure No. 2 are the
general areas affected by new injection, by increased injection pressure
and areas which may be affected by both factors. If it 1s assumed that
where producing wells may be effected by both factors the factors have
equal effects, it can be estimated that about 70% of the production rate
increase is due to the accelerating process of increased injection rate,

Production data was also analysed to determine the relative timing of
acceleration and incremental effects, Fig. No. 4 shows the ratio of
increased production due to acceleration (from wells in Area A on Fig. 2
plus one half of production from wells on the boundaries hetween Area A
and Area B) to the increased production due to incremental reserves (Area
B wells and one half of production from boundary wells). This plot shows
a gradual increase in the importance of incremental production over the
first two years of the project. Most recent data, however, suggests that
the importance of acceleration is again increasing.

In summary, analysis of production data indicates that the waterfloed
expansion has resulted in accelerated depletion and incremental reserves.
Further the acceleration component is considerably more significant that
the incremental component, and appears to be increasing in importance.
Chevron's estimate of incremental reserves (95 000 m3) would appear to
be somewhat optimistic.

Although acceleration does not add incremental reserves directly, it may
prevent the loss of some reserves due to mechanical fallure of wells.
Most of the wells in the Unit are 35 years old and several have had severe
mechanical problems. With an extremely lengthy base case production
period (over 60 years) it is likely that addiitonal failures would occur
and if such fallures occurred when productivities had declined, economic
replacement wells may not be possible,




Other Considerations

1. Expenditures

Chevron has expended about $1.15 million to wupgrade facilities and
condition wells. About 70% of this would be classified as capital while
the remainder (cleanouts, liners acid jobs, etc.) should be classified as
operating expenses. Economics generated indicate a payout of 7.8 years
which is considered wunacceptable. Although details of the economic
analysis are not provided it is likely that the economics would have been
much more favourable had oll prices not crashed in early 1986.

Chevron has indicated its plans to increase water injection capacity
(larger transfer pump, reactivations and unit expansion).

2. Royalty and Taxes

Chevron has requested indefinite extension of the current regime where
production in exceas of a base case is classified as new oil. There are
several concerns associated with an indefinite extension.

a) The dominant factor in increased production is acceleration. Planned
immediate expenditures are likely to increase the acceleration
component,

h) If oll prices return to pre 1986 levels, an incentive will not likely
be necessary to make the project economically attractive.

¢) With the new incentive package, the posaibility exists of development
of an administratively complex royalty and tax regime. This could
include old o0il on the base production, new oil on incremental
production, holiday oil for new reduced spacing wells and incentive
0il for expanded pressure maintenance.

3. Options
Some of the options available at this time are as follows:

a) Terminate new o¢il status on incremental production. This would
provide no incentive for continued production enhancement which does
have an incremental reserves element,

b) Indefinite extension of the current new oil status. This would lead
to potentially complex administrative concerns and should oil prices
rise significantly, provide a possibly unneeded incentive.

¢) Provide a new oil incentive for the portion of increased production
which represents incremental reserves. Although this may be the most
fair approach, it would result in interpretational differences and
possibly administrative complexities.

4, Proposal

Recognizing that Chevron has and plans to expend considerable money in the
Daly Unit No. 3, that such expenditures are economically marginal at
today's 011 prices and that ultimate recovery is being enhanced to some
degree, 1t is proposed that the current system of new oil royalty and
taxation rates on incremental production be extended. It 1is proposed that
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the extension be for a two year period (expiring June 30, 1989) or upon
enlargement of the Unit. In the event of pressure maintenance or Unit
enlargement, a review would be made to establish an administratively
simple equivalent regime. As with the current incentive periocd, a summary
report evaluating the relative effects of acceleration and incremental
factors through year end 1988 would be required prior to April 1, 1989,

.R. Dubreuil

1196P




DRAFT

Chevron Canada Resources Limited
500 - 5th Avenue S§.V.
CALGARY, Alberta T2P OL7

Attention: Mr. C.G. Folden, P. Eng.

Re: Daly Unit No. 3 — New 0il Status

Dear Sir:

Your letter of April 7, 1987 reviewing the performance of the
waterflood expansion in the subject Unit and requesting extension of new oil

status for incremental production is acknowledged.

Upon detailed review of production data form the Unit, the Department
is led to conclude that the most significant factor in the observed production
increase is acceleration of production (caused by increased injection rates),.
It is, however, noted that conversion of five (5) wells to water injection has
had a positive effect on production, which will presumably result in

incremental recovery.

It is also concluded that the economics of the project have heen
hindered by failure of production increases to match predicted levels and by

collapse of the price of oil.

The Department concurs with your comment that due to the extremely
long remaining production life, accelerated production may in fact result in
incremental reserves, It is noted, however, that the magnitude of such

increment is difficult or impossible to assess.
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The Department notes and fully supports your plans for further
investment to maximize economic recovery from the Unit,

Having regard for the foregoing, your request for extension of the

current new oll status is granted, subject to the following conditions:

l. Approval of new oll status for incremental production from the subject
Unit expires on June 30, 1989.

2, If prior to June 30, 1989, an enlargement of the Unit or pressure
maintenance project occurs; alternative, administratively simpler options,

designed to provide similar incentives will be reviewed by the Department.

3. A second report shall be submitted to the Petroleum Division prior to
April 1, 1989. As in your recent report, a detailed technical and
economic review of the project through year end 1988 should be included.
In addition, you are asked to attempt to quantify the relative effects of

acceleration and incremental production.

Sincerely yours,

Wilson D. Parasiuk
Minister

LRD:HCM:dah

1196P
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1985

1986

1987

MONTH

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Now
Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

DAILY RATE (m3/d)

"TABLE 1"

MONTHLY PRODUCTION (m3)

76.136 2360.2
76.073 2206.1
76.010 . 2356.3
75.946 2278.4
75.883 2352.4
75.820 S 2274.6 ... . - =
715.757 2348.5 '
75.694 2346.5
75.631 2268.9
75.568 2342.6
75.505 2265.1
75.442 .5‘338.7 g 7353
75.379 2336.7
75.316 2108.8
175.253 2332.8
75.191 2255.7
75.128 2329.0
75.066 _ 2252.0
75.003 2325.1
74.941 2323.2
74.878 2246.3
74.816 2319.3
74.753 2242.6
74.691 23154 1590
74.629 2313.5
74.567 2087.9
74.505 2309.6
76.443 2233.3
74381 2305.8
74,319 2229.6
74,257 2302.0 -
74.195 2300.0
74.133 2224.0
74.071 2296.2
74.010 2220.3 o
73.948 - 22924 5q 4146
73.886 2290.5
73.825 2067.1
73.763 2286.7
73.702 ‘ 2211.1
73.640 2282.8
73.579 12207.4
73.518 2279.0
73.457 2277.2
73.395 2201.9
73.334 2273.4
73.273 2198.2
73.212 2269, Y 5949
Further Calculations can be made using '
the equation y = 76.2e -0.01t
4
where y = production rate (m3/d) ) {

t = elapsed time since 1-1-84 (vearey
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KE. Gadard
Chief Engineer

Energy and Mines - Petroleum Branch
555 — 330 Graham Avenue

Winnipeg, Manitoba

R3C 4E3

Attention: Mr. H. C. Moster, Executive Director

Gent lemen:

1.

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

1987-04-07

Daly Unit No. 3
Waterflood Expansion Performance

On 1984-07-04, Chevron Canada Resources Limited, as Operator of
Daly Unit No. 3 applied for new royalty and mineral tax status for the

incremental production resulting from waterflood expansion.

On 1984-09-26, the Minister of Energy and Mines approved the
application and requested that Chevron Canada Resources Limited submit

a report on the waterflood expansion performance by 1987-04-01.

The production history for Unit No. 3 is shown on Figure 1. This plot
indicates that the WOR increased from 1.2 to 2.1 in the period 1984-07
to 1985-09. About one-half of the increase in water production is due
to a submissible pump being installed in Well 9-23 during 1985-07.

Capital expenditures and work performed since the waterflood expansion

was Initiated are shown on Table 1.

A comparison of actual and predicted production rates indicates a major
shortfall has occurred (see Figure 2). The predicted production
forecast from the Application has a maximum rate of 6 000 m3/month
occurring in 1986. The average actual production rate in 1986 was

2 520 m3/mo.




A large increase in productivity did not materialize because injection
rates did not increase as expected. Average injectivity at Daly Unit
No. 3 1s about 30 m3/d/injector while average injectivity at Daly

Unit No. 1 is about 100 m3/d/injector. As shown on Figure 4,

Unit No. 3 injectivity has increased from 7 500 to 21 000 m3/mo.

About one-half of the injectivity Iincrease came from the new injectors
and the reactivation. Figures 5 to 16 to show the injection data for
injectors which are part of the subject expansion or have received
workovers. The graphs for the older injectors show that the waterflood
expansion Increased wellhead injection pressure from 7 500 kPa to

8 500 kPa.

Chevron has attempted to increase injectivity by performing cleanocuts
on some wells and also by refracing two Injectors (see Table 1). 1In a
further attempt to increase Injectivity, a larger transfer pump will be
insralled at 12-29-9-28 Battery, to Increase the volume of injection
water available at the 15-1-10-28 water plant. This work will be done
in 1987-05 and the estimated cost is $10 000. Other plans for Unit No.
3 include reactivation of Injectors 10A-1 and 14-11, expansion of the
Unit waterflood to include the Triton wells in Section 24, and
installation of bigger injection pumps.

Post project profitability indicators have been generated. With 153 of
the Unit production having new royalty and mineral tax status, a
weighted average payout of 7.8 years was obtained. Table 2 shows the
yearly production and after tax present value of production generated
by Unit No. 3. With all of the Unit production having old royalty and
mineral tax status, a weighted average payout of greater than ten years
was obtained. Table 3 shows the yearly production and after tax
present value of production generated by Unit No. 3.

Based on the production forecasts, the Daly waterflood expansion will
generate 95 000 m3 of incremental oil. 01l production will also be
accelerated. The accelerated portion of the production is becoming
more important. If mechanical problems similar to those occurring at
14~11, 16-11, 5-12 and 3-13 continue, and the wells cannot be
economically repaired or replaced, the production from the later years
will not be realized.




10.

pS/ds

In summary, the Daly Unit No. 3 waterflood expansion has not performed
up to expectations and more work is required. The return on investment
to date is also unacceptable. By extending the new royalty and mineral
tax status for the incremental production, the Manitoba Government will
provide the Working Interest Owners with the required incentive to

provide more investment for increasing and accelerating Daly Unit No. 3

production.

Sincerely,

.

C. G. FOLDEN, P.Eng.
Supervising Engineer
Reservoir Engineering




TABLE 1

DALY UNIT NO. 3
WORK PERFORMED AND CAPITAL EXPENDITURES

Cost
Work Date 103 $ Producers Injectors
15-1 Water
Plant Expansion 1985-01 210.5
Upgrade Water
Injection Pipelines 1985-01 281.0
Conversion 1985-01 204.7 13-2, 7-13, 11-13
Conversion 1986-01 111.5 4=14, 6-14
Reactivation 1987-01 43.1 7 6-11 .
Reactivation 1986-01 65.2 11-1
Cleanouts 198601 33.4 8-11, 12-11
1987-01 39.7 16-1, 4-12, 12-12
Fracs 1987-01 25.4 6-12
Install Liner 1987-01 101.7 13-2, 5-12
Acid Jobs 1985-01 14.2 9-11, 5-13
1986-01 4.8 7-11
1987-01 12.5 11-11, 3-12

1 147.7




TABLE 2

DALY UNIT NO. 3
OIL PRODUCTION AND AFTER TAX PRESENT VALUE AT 10%

PRE- POST-
WATERFLOOD WATERFLOOD

YEAR EXPANSION EXPANSION INCREMENTAL

103 m3 103 103 3 103 s o 103 4
1985 26.4 123 1 218 29.3 661 2 904 . -557
1986 26,2 11 523 30.3 , 405 4 092 ~117
1987 25.9 791 31.0 .7 701 5 028 -89
1988 25.7 572 31.7 632 6 048 61
1989 25.5 643 31.1 692 5 640 49
1990 25.2 680 30.5 720 5 244 39
1991 25.0 747 29.9 807 4 860 60
1992 24.8 810 29.3 853 4 488 43
1993 24.6 799 28.7 846 4 128 47
1994 24.3 833 28.1 878 3 768 44
1995 24.1 814 27.6 865 3 420 51
1996 23.9 834 27.0. ., 880 3 084 46
1997 23.7 791 26,5, " 825 2 760 34
1998 23.5 794 25.9- 834 2 448 40
1999 23.3 p 795 25.4. 815 2 136 20
2000 22.8 (1. 759 24.9 . 780 2 088 21
2001 22.4 744 b4+ 766 2 040 22
2002 21.9 725 23.9 . 749 1 992 23
2003 21.5 705 23.4. 739 1 956 34
2004 21.1 689 23.0- 724 1 908 35
2005 20.7 662 22.5" 696 1 860 34
2006 20.2 628 22.1- 661 1 824 33
2007 19.8 607 21.6 * 629 1 788 22
2008 19.4 576 21.2 598 1 752 22
2009 19.1 547 20.8 576 1 716 29
2010 18.7 520 20.4 547 1 668 28
2011 18.3 493 19.9 ' 520 1 632 26
2012 18.0 468 19.5 494 1 596 26
2013 17.6 445 19.2 469 1 560 24
2014 17.2 422 18.8 446 1 524 24
2015 16.9 406 18.4 424 1 488 17
2016 16.6 385 18.0 402 1 452 17
2017 16.2 366 17.7 387 1 428 21
2018 15.9 347 17.3 362 1 392 15
2019 15.6 329 17.0 . 349 1 368 20
2020 15.3 41.9 312 16.6 '~ 331 1 332 19

767.3 22 778 862.7 23 061 95 411 283

l. 15% of Post Waterflood Expansion production has new royalty and mineral tax status.




TABLE 3

DALY UNIT NO. 3
OIL PRODUCTION AND AFTER TAX PRESENT VALUE AT 10%

PRE- POST-
WATERFLOOD WATERFLOOD

YEAR EXPANSION EXPANSION INCREMENTAL

103 w3 103 ¢ 103 3 10° ¢ n 103
1985 26.4 1 218 29.3 580 2 904 -638
1986 26.2 523 30.3 365 4 092 -158
1987 25.9 791 31.0 651 5 028 -140
1988 25.7 572 31.7 591 6 048 20
1989 25.5 643 31.1 650 5 640 8
1990 25.2 680 30.5 679 5 244 -2
1991 25.0 747 29.9 767 4 860 20
1992 24.8 810 29.3 813 4 488 3
1993 24.6 799 28.7 808 4 128 10
1994 264.3 833 28.1 840 3 768 7
1995 24.1 814 27.6 831 3 420 17
1996 23.9 834 27.0 846 3 084 12
1997 23.7 791 26.5 794 2 760 3
1998 23.5 794 25.9 805 2 448 11
1999 23.3 795 25.4 787 2 136 -8
2000 22.8 759 24.9 753 2 088 -6
2001 22.4 744 24.4 740 2 040 -4
2002 21.9 725 23.9 724 1 992 -2
2003 21.5 705 23.4 716 1 956 11
2004 21.1 689 23.0 702 1 908 13
2005 20.7 662 22.5 675 1 860 13
2006 20.2 628 22.1 641 1 824 13
2007 19.8 607 21.6 610 1 788 4
2008 19.4 576 21.2 580 1 752 4
2009 19.1 547 20.8 560 1 716 13
2010 18.7 520 20.4 532 1 668 13
2011 18.3 493 19.9 506 1 632 12
2012 18.0 468 19.5 480 1 596 12
2013 17.6 445 19.2 457 1 560 12
2014 17.2 422 18.8 434 1 524 12
2015 16.9 406 18.4 412 1 488 6
2016 16.6 385 18.0 391 1 452 6
2017 16.2 366 17.7 378 1 428 12
2018 15.9 347 17.3 353 1 392 6
2019 15.6 329 17.0 341 1 368 11
2020 15.3 312 16.6 323 1 332 11

767.3 32 778 862.7 22 115 95 411 =563

1. All Post Waterflood Expansion production has old royalty and mineral tax status.
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YEAR

1984

1985

1986

1987

MONTH

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

"TABLE 1"

DAILY RATE (m3/d)

MONTHLY PRODUCTION (m>)

76.
76.

76
75
75
75

75

75.
75.
75.
75.
75.
.066
.003
74.
.878
74.
74,
74.

75
75

74

74
74

74

74

73.
73.
73.
73.
73.
73.
73.
73.
73.
73.
73.
73.

136
073

.010
.946
.883
.820
75.
75.
75.
75.
-505
75.

157
694
631
568

442

379
316
253
191
128

941
Bl6

753
691

.629
.567
74.
74.
74.
74.

505
443
381
319

.257
74.
74.
74.

195
133
071

.010
73.

948

886
825
763
702
640
579
518
457
395
334
273
212

2360.
2206.
2356.
2278.
2352.
2274,
2348,
2346.
2268.
2342.
2265.
2338,
0

2336.
2108.
2332.
2255,
2329.
2252.
2325.
2323,
2246.
2319.
2242,
2315.

e B AR e L, R e e

R WWw N OO 0000~

2313.
2087.
2309.
2233.
2305.
2229.
2302.
2300.
2224,
2296.
2220.
2292.

FLWNMNOOOCm@WO WL

2290.
2067.
2286.
2211.
2282.
2207.
2279.
2277.
2201.
2273.
2198.
2269.

SO NO B~

Further Calculations can_be made using

the equation

where

y=

y =
c

76.2e ~0.0Lt

production rate (m3/d)
elapsed time since 1-1-84 (years)
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is "that without New Oil status the economics are marginal
and do not meet guidelines for capital investment".

Based on Chevron's initial application and subsequent information
dated July 26, 1984 provided in response to a deficiency letter,
Petroleum Branch staff conclude that some portion of the expected
increase in oil production. rates from the Unit will be a result
of the expanded waterflood operations and therefore qualify

as "new oil" for royalty/tax purposes. However, the volume

of production that may relate to "an increase in reserves"

is impossible to predict with any degree of accuracy until

the modified project has been in operation for some time and
additional data has been obtained and analysed (e.g. - production
data, reservoir pressures, etc.).

It is concluded however, that the application be approved, in
part, subject to the following conditions:

1. The current oil production decline rate which will be
used to determine the incremental production that will
qualify as "new 0il" for royalty/tax pruposes will be the
production schedule prepared by the Petroleum Branch.

This schedule is similar but not identical to the base
production decline rate proposed by Chevron.

2. The approval will cover the production period from
September 1, 1984 to June 30, 1987. Extension of the approval
past that date will require a future application.

Chevron's application was to have the approval extend for
the 1ife of the Unit.

3. A condition of the approval will be to require Chevron to
submit a technical and economical analysis of the project’'s

performance prior to April 1, 1987.

The results of this analysis will determine if any further
extension of the approval shall be granted, on applicatiom.

Conditional approval of this application will

satisfy the provisions and intent of the existing legislation,

- assist the Petroleum Branch in encouraging similar projects
by showing the govermment's support of enhanced recovery
projects,

- result in additional royalty/tax revenue to the Province,
if successful,

- not result in decreased royalty/tax revenue to the Province

if unsuccessful, and ;



- provide additional technical and economical data on which to
assess this and other similar type enhanced recovery projects.

The Mining and Use Taxes Branch of the Department of Finance has

been consulted regarding the application and has acknowledged
that Department's support to the conditional approval recommended.

RECOMMENDATION:

That the application for "new o0il" by Chevron Canada Resources
Limited be approved, in part.

A draft letter of approval is attached and recommended for the
Minister's signature.

ORIGINAL SIGNED BY
IAN HAUGH

Tan Haugh
HCM/1k

Approved:

Original Signed byt
WILSON D. PARASIUK X

Wilson D. Parasiuk
Minister

b.c. Petroleum Branch L////



MANITZBA

To

Subject

| Inter-Departmental Memo Date

From

H. Clare Moster

Director, Petroleum Branch
Department of Energy & Mines
555 - 330 Graham Avenue

Telephone

September 13, 1984

S.J. Puchnisk

Director, Mining & Use Taxes
Department of Finance

700 Norquay Bldg.

DALY UNIT NO. 3 — CHEVRON CANADA RESOURCES LIMITED CLASSIFICATION OF

PS-1-25

First | Fold

INGREMENTAL PRODUCTION AS "NEW OIL"

Please be advised that after a review of

your memo dated August 22,

1984, we are in agreement with your recormmendations concerning Chevron's
application for new oil status for the incremental oil production resulting
from the modification and expansion of the Waterflood at Daly Unit No. 3.

X.c. Dr., I. Haugh - Sept. 14/84 - 1k

S.J. Puchniak
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MANITEEBA -
~Inter-Departmental MemMO e August 22, 1984

To .  Dr. I. Haugh : From 4, Clare Moster
Assistant Deputy Minister Director, Petroleum Branch
Mineral Resources Division

First l Fald

PROVINCE OF MANITOBA
DEPARYMEMF (% FINANCE
. Teleohone RECEIVED
Subject Daly Unit No. 3 ~ Chevron Canada Resources Limited AIGD 7 4994
Classification of Incremental Production as "New 0il"
MINING & USE TAXES BRANCH

Chevron Canada Resources Limited, Unit Operator of Daly
Unit No. 3, applied on July 4, 1984 to expand and modify waterflood
pressure maintenance operations in the subject Unit and to have the
"incremental production” resulting from the project expansion and
modification to be classified as "new oil" for provincial Crown royalty/
tax purposes.

My memo to The 0il and Natural Gas Conservation Board
dated August 16, 1984 recommended approval of the application to
expand and modify the waterflood project.

Recommendation:

It is recommended that the application by Chevron for
classification of "incremental production™ as '"new 0il" for Crown
royalty/tax purposes be recommended to the Minister for approval in
part.

A draft letter outlining the conditional approval is attached.

I suggest we await a formal response from the Dept. of
Finance to the proposed recommendations before proceeding to make our
final recommendations to our Minister.

Discussion:

In response to a deficiency letter from this Branch dated
July 18, 1984 (copy attached) additional information in support
of Chevron's application was received in a letter from Chevron dated
July 26, 1984 (copy attached).

An internal review of this information was carried out by
Branch staff and recommendations submitted to me in a memo from
L. R, Dubreuil dated August 15, 1984 (copy attached).

A copy of Chevron's initial application was forwarded to
5. J. Puchniak, Director, Mining & Use Taxes Branch, Dept. of Finance
for comment on July 6, 1984. A copy of memo in response dated
August 10,1984 is attached. By copy of this memo and attached
meterial that Branch, which is responsible for administration of
The Oil and Natural Gas Tax Act, will be made aware of our recommendations.




Conclusion:

~ Current legislation was designed to provide for this type of
gsituation and application.

~ Some portion of the expected "incremental production' automatically
qualifies for '"mew 0il" classification due to its being as a
result of an "expansion" of a previously effective pressure
maintenance project.

— An unknown portion of the expected "incremental production" will
only be as 2 result of accelerated production rates and will not
result in an increase in ultimate recovery from the Unit.

- The suggested conditional approval of the applicatién for the period,
Sept. lst, 1984 to June 30, 1987, will provide a reasonable
incentive to meet the provisions of the legislation, will encourage
this and similar enhanced recovery projects and will provide
additional information on which to evaluate the success of the
project and whether the approval should be further exteaded, on
application.

gt Sgned by H. ¢ Moste
H. Clare Moster

c.c. S. J. Puchniak, Director
Mining & Use Taxes Branch
Dept. of Finance

Recommended For Approval:

Ian Haugh
Assistant Deputy Minister
Mineral Resources Division




DRAFT

August 22, 1984

Chevron Canada Resources Limited
Box 100

Virden, Manitoba

ROM 2C0

Attention: Mr. C. G. Folden, P. Eng.
Virden Area Supervisor

Dear Mr. Folden:

Re: Daly Unit No. 3 Waterflood Expansion Apglication
for "New 0il" Status for Crown Royalty/Tax Calculations

A review of your application dated July 4, 1984 and supporting
data by Petroleum Branch staff suggests that some portion of expected
future incremental production in excess of estimated base production
rate forecasts may result from the expansion of the waterflood
project area. However, some percentage of the incremental production
will result from reactivation of previously suspended water injection
wells and from recently approved higher injection pressures.

Therefore, the percentage of the initial incremental production
that may result in an increase in ultimate recovery of reserves
from the Unit is difficult at present to estimate.

Pursuant to subsection 55(2) of The Crown Petroleum Royalty
Regulations, 1984 and clause 4.1(6) of The 0il and Natural Gas Tax
Act, approval is hereby granted to have incremental production produced
between September 1, 1984 and June 30, 1987, in excess of base production
estimated by the Petroleum Branch, to be classified as "new o0il”
for provincial Crown royalty and oil tax calculation purposes.

The calculation procedures will be those provided in the current

legislation. "Table 1" attached provides the base production rates

ceen?




on which "incremental production" will be determined.

As a condition of this approval Chevron is required to
submit prior to April 1, 1987 a technical and economical analysis
of the projects performance through 1986 indicating the relative
significance of accelerated depletion and incremental reserves. The results
of this analysis will form the basis for any future application to extend
the "new oil" status approval.

k]

-‘l..
Yours sincerely,

\

Wilson D. Parasiuk

HCM/1k

c.c. S. J. Puchniak, Director
Mining & Use Taxes Branch

H. Clare Moster, Director
Petroleum Branch




“TABLE 1"

YEAR MONTH DAILY RATE (m3/d) MONTHLY PRODUCTION (m3)
1984 Jan 76.136 2360.2
Feb 76.073 2206.1
Mar 76.010 2356.3
Apr 75.946 2278.4
May 75.883 2352.4
Jun 75.820 2274.6
Jul 75.757 A 2348.5
Aug 75.694 2346.5
Sep 75.631 2268.9
Oct 75.568 2342.6
Nov 75.505 2265.1
Dec 75.442 %338.7
.‘.
1985 Jan 75.379 2336.7
Feb 75.316 2108.8
Mar 75.253 2332.8
Apr 75.191 2255.7
May 75.128 _ 2329.0
Jun 75.066 - 2252.0
Jul 75.003 2325.1
Aug 74.941 2323.2
Sep 74.878 2246.3
Oct 74.816 2319.3
Nov 74.753 2242.6
Dec 74.691 2315.4
1986 Jan 74.629 2313.5
Feb 74.567 2087.9
Mar 74.505 2309.6
Apr 74.443 2233.3
May 74,381 %) 2305.8
Jun 74.319 442 2229.6
. Jul 74.257 2302.0
& Aug 74.195 2300.0
Sep 74.133 2224.0
Oct 74.071 2296.2
Nov 74.010 2220.3
Dec 73.948 2292.4
1987 Jan 73.886 2290.5
Feb 73.825 2067.1
Mar 73.763 ‘ 2286.7
Apr 73.702 2211.1
May 73.640 2282.8
Jun 73.579 ' 2207.4
Jul 73.518 2279.0
Aug 73.457 2277.2
Sep 73.395 2201.9
Oct 73.334 2273.4
Nov 73.273 2198.2
Dec 73.212 2269.6

Further Calculations can be made using
the equation y = 76.2e —0-01t

production rate (m3/d)
Plancard rimo cfmman 1T 3 o5 -

where y
t
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August 22, 1984

H. Clare Moster
Director, Petroleum Branch

Dr. I. Haugh
Assistant Deputy Minist

Telephone
Daly Unit No. 3 - Chevron Canada Resources Limited

PS-f-25

Fold

First

Classification of Incremental Production as "New 0il"

Chevron Canada Resources Limited, Unit Operator of Daly
Unit No. 3, applied on July 4, 1984 to expand and modify waterflood
pressure maintenance operations in the subject Unit and to have the
"incremental production" resulting from the project expansion and
modification to be classified as "new 0il" for provincial Crown royalty/
tax purposes.

My memo to The 0il and Natural Gas Conservation Board
dated August 16, 1984 recommended approval of the application to
expand and modify the waterflood project.

Recommendation:

It is recommended that the application by Chevron for
classification of "incremental production" as "new o0il" for Crown
royalty/tax purposes be recommended to the Minister for approval in

part.
A draft letter outlining the conditional approval is attached.

I suggest we await a formal response from the Dept. of
Finance to the proposed recommendations before proceeding to make our
final recommendations to our Minister.

Discussion:

In response to a deficiency letter from this Branch dated
July 18, 1984 (copy attached) additional information in Support
of Chevron's application was received in a letter from Chevron dated
July 26, 1984 (copy attached).

An internal review of this information was carried out by
Branch staff and recommendations submitted to me in a memo from
L. R. Dubreuil dated August 15, 1984 (copy attached).

A copy of Chevron's initial application was forwarded to
5. J. Puchniak, Director, Mining & Use Taxes Branch, Dept. of Finance
for comment on July 6, 1984. A copy of memo in response dated
August 10,1984 is attached. By copy of this memo and attached
muterial that Branch, which is responsible for administration of
The 0il and Natural Gas Tax Act, will be made aware of our recommendations.




Conclusion:

- Current legislation was designed to provide for this type of
situation and application.

- Some portion of the expected "incremental production" automatically
qualifies for "mew oil" classification due to its being as a
result of an "expansion" of a previously effective pressure
maintenance project.

- An unknown portion of the expected "incremental production' will
only be as a result of accelerated production rates and will not
result in an increase in ultimate recovery from the Unit.

- The suggested conditional approval of the application for the period,
Sept. lst, 1984 to June 30, 1987, will provide a reasonable
incentive to meet the provisions of the legislation, will encourage
this and similar enhanced recovery projects and will provide
additional information on which to evaluate the success of the
project and whether the approval should be further extended, on
application.

H. Clare Moster

c.c. S. J. Puchniak, Director
Mining & Use Taxes Branch
Dept. of Finance

Recommended For Approval

%ﬁ%é S/t

Ian Haugh
Assistant Deputy Mlnlste
Mineral Resources Division
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Inter-Departmental Memo  owe suguse 15, 198

From

H. Clare Moster ' L. R. Dubreuil
Director Chief Petroleum Engineer
Petroleum Branch

Telephone

RS

el

First l Fotg

Re: Daly Unit No. 3 - Additional Injection - Classification of Incremental
" Production as "New 0il",

Chevron Canada Resources Limited has applied to have classified as
Ynew oil"™ all that portion of future oil production from Daly Unit No. 3
which exceeds the historical decline rate. This application is being made
in conjunction with Chevron's application, currently before The 0il and
Natural GCas Conservation Board, to modify and enlarge pressure maintenance
activities in the subject Unit.

Recommendations:

It is recommended that:

1. Effective on the first day of the month following approval of Chevron's
application to modify its pressure maintenance activities in the
subject Unit, all production from Daly Unit No. 3 obtained prior to
July 1, 1987 exceeding the historical decline curve shown on Figure No.
1 of this memo be classified as "mew oil" pursuant to subsection 85(2)
of The Crown Petroleum Royalty Regulations, 1984 and clause 4.1(6) of
The 01l and Natural Gas Tax Act.

2. Chevron be required to submit, not later than April 1, 1987, a technical

analysis of the project's performance indicating the relative significance

of accelerated depletion and incremental reserves as components of any
production response observed. The analysis should be based on product-
ion performance data through 1986.

3. Based on review of Chevron's analysis as well as other related factors
(i.e.: economics, technical success of the scheme, etc.) a decision be
made to:

a) extend new oil status for incremental production past July 1,
1987 (either indefinitely ot for a specified term)

b) terminate new o0il status for incremental preoduction at July 1,
1987 or,

¢) extend new oil status for a portion of the incremental production
from the project.



i._..

: ﬂhﬁ subject Unit. Chavfonqsiﬁrnp¢sal {nvolves conversion of five (5)
doliis; to water imjectors, rnaﬁt}ﬁnt&dn of .three (3) suspended injection
dells and increasing the w%llﬁaid injection pressure.

LR

. . ¢ Conversion of additionat w«lis ‘to water injectors is likely to

Qgﬁg a positive affact on total ultigpate recovery from the Unit. In ad-
’-”tpn, reactivation of prevlnut injtctors will have a positive, although
drhhahly minimal affect on ultimste fecovery. However, increasing the

- delfhend injection pressure id likely to provide no direct increase in

ﬁemdvnrable reserves but will acdeletate production of such reserves.
t .
' " As noted above, Chevron's: plans will result in an increase in product-
rate that is partiplly dus to acqelerated depletion of existing reserves.

* (onsequently, a portion of the incremental recovery resulting from the

qdhqmn is eligible for "new oil" status pursuant to definition of new oil
. The Crown Petroleum Royalty Rngulttions 1984 and The 0il and Natural

' Gas Tax Aect. The portion of the incremental recovery attributable to

dhh&nbaé recovery, however, i8 ?*ry difficult to predict. Consequently,
ﬁ: is' recommended that "new o#l" status be granted for all incremental
qundnctton for a period of tide felated to the pay out period on the reqifred

ﬂnv«stmdnt for the project.

At the request of the B:anch éhevrcn has submitted economic data
indicating a payout of 1.3 yeqrs 1f mew oil status is granted and of 2.6
yleats assuming old oil status. 'However, due to the predicted rapid increase

j ﬁn production rate plus the probability that injection response in areas.
@t -expanded injeétion may be delayed somewhat, a minimum of two years of -

dnoduction and pressure data ﬁs tequirad to properly evaluate project perform—
ﬂnﬂ‘- D

E‘ ‘Based on the above, it xs racaymended that Chevron be required to
subadt a technical report, prior to April 1, 1987, which would analyse

_ ﬁatfutm&nca through year end 31986 to:determine the relative propertions of

the ‘observed incremental prodiction due to acceleration and to increased

: ﬁeserves Such a review wpuld be p:*marily based on well test and reserveoir

ressyre data. Depending on the resylts of Chevron's report and the Bratch's
dlyses, a recommendation would be made prior to July 1, 1987 regarding

: 4xt¢n#ion, termination or modifleatiyn of '"new oil" status for incremental
: ﬁro‘uction from the Unit. : .



Decline Rate:

In order to administer the above program, it is necessary to define
a historical decline and extend this decline into the future. It is
generally found that production declines on an exponential basis (i.e.:
a straight line on a plot of log preduction rate vs time). Figure No. 1
is a plot of production rate since the Unit became effective in mid-1976.
Using this data, the best fit straight line indicates a decline rate of
approximately 1%/year. This decline may be predicted into the futurs
using the equation P = 76.23_0'01 s where 76.2 is the Unit rate in m”/d
at year end 1983 and t is the time in years from year end 1983. Using
this equation, a table of average daily rates for the base case has been
developed and is attached.

Note that the predicted decline included by Chevron in its applic-

ation is very similar to the proposal decline although Chevron's decline
is plotted as an arithmetic function instead of an exponential function.

Royalty Tax Calculation:

The methed of royalty calculation proposed by Chevron in its ap~
plication appears to be correct.

The 0il and Natural Gas Tax Act prescribes a specific method of
calculation of a "blended" mill rate (Schedule D). As you are aware, this
method provides only a very limited incentive.

ARbe d

Bob Dubreuil
LRD/sb
Att:

cc: = A. Galarnyk
- B. Thiessen



"TABLE 1"

YEAR MONTH DAILY RATE (m3/d) MONTHLY PRODUCTION (m3)
1984 Jan 76.136 2360.2
Feb 76.073 2206.1
Mar 76.010 2356.3
Apr 75.946 2278.4
May 75.883 2352.4
Jun 75.820 2274.6
Jul 75.757 2348.5
Aug 75.694 2346.5
Sep 75.631 2268.9
Oct 75.568 2342.6
Nov 75.505 2265.1
Dec 75.442 2338.7
1985 Jan 75.379 2336.7
Feb 75.316 2108.8
Mar 75.253 _ 2332.8
Apr - 75.191 . 2255.7
May 75.128 2329.0
Jun 75.066 _ -2252.0
Jul 75.003 2325.1
Aug 74.941 2323.2
Sep 74.878 2246.3
Oct 74.816 2319.3
Nov 74.753 2242.6
Dec 74.691 2315.4
1986 Jan 74.629 2313.5
Feb 74.567 2087.9
Mar 74.505 2309.6
Apr 74.443 2233.3
May 74,381 ' 2305.8
Jun 74.319 2229.6
Jul 74.257 2302.0
Aug 74.195 ' 2300.0
Sep - 74.133 2224.0
Oct 74.071 2296.2
Nov . 74.010 2220.3
Dec 73.948 2292.4
1987 Jan 73.886 2290.5
Feb 73.825 2067.1
Mar 73.763 2286.7
Apr 73.702 2211.1
May 73.640 2282.8
Jun 713.579 2207.4
Jul 73.518 2279.0
Aug 73.457 2277.2
Sep 73.395 2201.9
Oct 73.334 2273.4
Nov 73.273 2198.2
Dec 73.212 2269.6

Further Calculations can be made using
the equation y = 76.2e -0.01

where y = production rate (m3/d)
t = elapsed time since 1-1-84 (years)
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To

Subject

MANITE:BA

Inter-Departmental Memo

H. Clare Moster

Director

Petroleum Branch

Department of Energy & Mines
555 - 330 Graham Avenue

PS-f-25

Date August 10, 1984

From $.J. Puchniak
Director
Mining & Use Taxes Branch
Department of Finance
700 Norquay Building

Telephone 945—3288

NEW OIL STATUS — CHEVRON; DALY UNIT NO. 3

First l Fold

From the information provided in Chevron Canada Resources Limited's
submission dated July &, 1984, the proposed expansion and modifica-

tion of the existing waterflood at Daly Unit Wo. 3 should result

in increased oil production in Manitoba, and in additional 0il and
Natural Gas Tax revenues. Would you please provide us with a copy

of your recommendations to your Minister concerning Chevron's submission.

After a review of your recommendations we will be pleased to comment on

Chevron's submission.

7

/

“§.7J. Puchniak




Chevron ..
0 Chevron Canada Resources Limited

Box 100
Virden, Manitoba
ROM 2CO

1984-07-26
Minister of Energy & Mi)
Province of Manitoba
Attention: Mr. H. C. Moster
Director - Petroleum Branch
555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3

DALY UNIT #3 WATERFLOOD EXPANSION

APPLICATION FOR NEW OIL STATUS FOR

ROYALTY AND MINERAL TAX CALCULATIONS

Dear Sir:

In response to your letter of 84-07-18 the following comments and
attached information is submitted.

1) 0il Price Forecast: We regard our oil price forecast as
confidential but as requested we have attached our price fore-
cast for the next five years. (See Attachment No.1)

2) Payout Calculation: Payout is when the cumulative undis-
counted net profit (met profit after tax - investment) equals O.
In this case it is the cumulative undiscounted incremental net
profit and was calculated to be 1.3 years in the Incremental

New O0il Status case (See Attachment No.l). This was inadvertent-
ly rounded to 2 years in our 1984-07-04 submission. For the

01d 0il Case payout was calculated at 2.6 years and rounded to

3 years.

3) Incremental Net Backs: The incremental net backs are given
on Attachment No. 1 and are incremental profit divided by in-
cremental production on an annual basis. It should be noted
this does not account for payout of the 1984 investment.

4) Assumptions:
a) Production forecasts

- base case is based on the current decline

- incremental case is based on R. Trimble's
1982-09 report, response noted at Daly
Unit #1 and good voidage balance to date.
The forecast is optimistie in that it
assumes substantial response within a year.




b) Investment
- the investment used does not include
any risk, therefore the economics required
have to be adequate to account for the
very real risk of increased costs and/for
lack of injection response at some wells.

c) Taxes
- same as current rates

d) Operating costs
- continue at current levels
- adjusted for inflation in the future
- 4.1¢ f m3 (26¢ [/barrel) of injected water
- $ 29 / producing well / day

- costs are givén in Attachment No. 2
@) The unit consists of present wells in the unit

f) Project termination

~ the rate of water o0il ratio inecrease was
based on current trends. A terminal
WOR of 30 was assumed. A maximum resevoir
life of 40 years was assumed because pro-
jections beyond that are difficult to
justify., In both cases the 40 year life
restriction occurred before a WOR of 30
was reached.

g) Replacement wells
- no replacement wells were included in
either case because they would be the
same in both cases and may not be economi-
cally justified. Any replacement wells
would reduce the economics of both cases.

h) All investment was depreciated at 30% declining
balance for income tax calculation,.

i} Then current dollars are used (increasing oil
prices and inflation affects were included)

5) Taxes and Royalties: Federal Income Tax - 36%
PGRT - 16%
Freehold Royalty - 12.5%

Provincial Income Tax - 16%




6) Economics: In a project like this with a significant
acceleration of cash flow in general results
in the incremental annual profit being initally
negative, turning positive with time and then
turning negative. A more detailed discussion on
acceleration is given in Attachment No. 3 which
is a portion of an intermnal report. In general
acceleration can result in the cumulative in-
cremental profit versus tim%éppearing like
Figure No.l in Attachment No.3 which shows you
can have 2 apparent payouts. In fact both cases
evaluated cross the 0 cumulative profit line
twice making the payouts that have been calculated
somewhat nkbulous.Similarily rate of return can
have 2 apparent rates as shown by Figure No. 2 in
Attachment No. 3 in comparison to a normal rate
of return plot shown by Figure No. 4. To evaluate
acceleration projects Chevron has developed
another economic index because rate of return and
payout generally aren't defined. This index is
based on a ratio of discounted Present Worth
Profit divided by dicounted Present Worth Invest-
ment.

7) Investment: Very little investment would have been required
at the present time as all the old facilities
were functioning when they were shut in. At the
current approved lower operating pressures they
may have lasted for several more years.

In summary the calculated economics of this project without New 0il
Royalty status are favorable but are not deemed adequate for the following
reasons:

1) The acceleration nature of the project makes the calculated
payout nebulous.

2) The investment costs assume no workover problems but there
is a substantial risk of increased well rework costs (ie -
3-13-10-28).

3) No replacement wells were included in the investment costs.
These would have to be included in both cases and would re-
duce the economics in both cases.




4) Response to the increased injection maybe delayed or
minimal as has been the case in some areas of Daly
(ie. 6-11, 14-11 & 16-11 injectors and Daly Unit #2).The
injection well conversions considered in this project are
fringe area wells and are more likely to have a delayed
response because of the poorer quality of the resevoir.

The New 0il Status is necessary for this project to give some economic
incentive to take the necessary risks to recover an estimated 420 10m3
of incremental o0il. New 0il Status for this project still does finan-
cialy benefit all parties sharing in the oil revenue. It also sub-
stantially increases cash flow for all parties in the near future.

If you need any additional information please give me a call.

Yours traiy,

C. G, Folden, P. Eng.
Area Supervisor
Virden

CGF/rm

Attachments
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Attachwent Ho. 7

(6) Acceleration Economics

Example Problem No. 5

Assume that the annual revenue earned by the half-ton truck during

the three-year contract described in Example Problem 1, could

instead be earned over just two years by buying the larger 3/4-ton

truck.
$7,000 in year 1 and $8,300 in year 2.
earnings by spending the extra $2,700?

The operating costs for the larger unit are expected to be

Is it profitable to accelerate

.iL:',“iﬂﬁwmm#m,wmwﬂﬂﬂﬂ..‘i"hﬂ“‘]“"‘Q'-.'-iﬁﬂﬁ&ﬁ‘“ﬁiﬁ‘ﬁ&ﬁ“ﬂ@ﬁﬂﬁqq&gaurw - + O

e w—— W— —

CAf$12,700
. 2 3
Accelerated Case l ocl=$7,000 OCZ=$8,300 L -
Al=$15,000 A2-$15,000 -
CB=$10,000
Base Case [ 001=$5,000 0C2=$6,000 ! 0C3=$7,000
4,=$10,000 4,=$10,000 A,=$10,000
C=3§ 2,700
Acceleration Effect | oc =52,000 0C,=52,300 | 0C=($ 7,000),
Al=$5,000 A2=$5,000 A3=($10,000)
Accelerated Case Cash Flow:
0 1 2 3 Total
Annual Income - 15,000 15,000 - 30,000
Operating Cost - 7,000 8,300 - 15,300
Net Income after Op. Cost - 8,000 6,700 - 14,700
Investment 12,700 - - - 12,700
Net Profit (12,700) 8,000 6,700 - 2,000
Less Base Case Net Profit (10,000) 5,000 4,000 3,000 2,000
Acceleration Net Profit ( 2,700) 3,000 2,700 (3,000) 0
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As indicated by the bottom line in example problem No. 5, the total
acceleration net profit over the three year period is exactly zero.
There was not a single extra dollar of net profit generated by the $2700

used to accelerate income. Does this mean the exercise was futile?

Look at the standard measures of profitability. Payout of the acceleration
capital is shown on the Acceleration Cash Flow Diagram, and it wou}d appear
that payout occurs after (0.9 years. But unhappily, the cash flow curve
touches the zero base line again at the end of year 3, and if it had been
necessary to buy even one extra spark-plug, the cumulative cash flow would
have concluded in a net loss position. A project that is viewed as having
pald out should not end in a net loss. In situations where the cash flow
indicates that payout has occurred but later returns to debt and stays there,

no true payout exists and the payout measure is viewed as meaningless.

We have all of the data needed to generate a rate of return and we can do
this by fitting the acceleration investment and the acceleration net profit
into a discount factor table. Upon completing the appropriate calculations
we find that the behaviocur of the present worth profit is unlike that which
we have seen before. Instead of a maximum at zero discount rate followed
by a declining series as the rate increases, we have a zero value at zero
discount rate followed by a series which increases to a maximum and then

decreases.



CUMULATIVE PROFIT - 8

EXAMPLE PROBLEM NO. 5
ACCELERATION CASH FLOW DIAGRAM

F APPARENT
PAYOUT
0.9 YEARS

D EEE—

/.

YEARS
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The plot of present worth profit against rate of return for an
acceleration case is very different from the curves indicated for
regular rate of return or incremental rate of return projects.
Most importantly, it demonstrates the curicus property of inter-
secting the zero base line twice, once at 0% and once at 74%
indicating that the acceleration rate of return is simultaneously
0% and 74%. Since this is an impossible situation, dual rates of
return associated with acceleration cases are regarded as meaning-

less. Some other method must be used to measure the profitability

of accelerating cash flows.
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6 Chevron Canada Resources Limited

Box 100
Virden, Manitoba
ROM 2CO

1984-07-04

Minister of Energy & Mines
Province of Manitoba
Attention: Mr. H. C. Moster
Director - Petroleum Branch
555 - 330 Graham Avenue
Winnipeg, Manitoba

R3C 4E3
DALY UNIT #3 WATERFLOOD EXPANSION
APPLICATION FOR NEW OQOIL STATUS FCR
ROYALTY AND MINERAL TAX CALCULATTONS
Dear Sir:

Chevron Canada Resources Limited as operator of Daly Unit #3 hereby applies
to the Minister of Energy and Mines for New Oil status for the calculation of
Crown royalty and incremental mineral tax on the production above the projected
present decline rate as shown by Figure No. 1. The reason for this application
is that without New 0il status the economics are marginal and do not meet guide-
lines for capitol investment.

Expansion and modification of the existing waterflood is planned and has
been applied for with a separate application to The 0il and Natural Gas Conser-
vation Board. These changes are:

1) increased injection rates (at higher pressure)
2) convert 5 wells (1984) and 2 wells (1985) to injection

3) reactivate 3 injection wells

The Incremental case production forecast as shown by Figure No. 1 is based
on a 1982 report by R. Trimble, the results of a similar project in Daly Unit
#1 and anticipated response to 10 additicnal injection wells. The Incremental
case has a higher production rate then the Base case for the first 25 years.

The Base case forecast is projected on the stable present decline rate as shown
by Figure No. 2. The production forecasts were terminated in the year 2023 be-
cause production beyond that is difficult to justify (downhole well equipment
has a limited life and over 40 years is a long time to project). Thecretically,
based on a terminal water-oil ratio of 30, the Base case should be extended to
the year 2050 and the Incremental case to 2030.

The econcmics of the proposed project with New 0Oil status are a 2 year
payout and present worth of incremental profit of $10 million discounted at 15%.
A rate of return is not defined because of the acceleration of oil production.
Considering the nature of the Daly reservoir and condition of the wells (sub-
stantial risk of expensive and/or unsuccessful reworks), these ecconomics are
deemed satisfactory.



w2 investments used in calculating the above economics are:

Investment
($1000)
- 1984: upgrade water plant & injection system 465
: 8 additional injection wells (reacti-
vations and conversions) 285

- 1985: 2 additional injection wells (conversions) 90
: upgrade battery & water plant 100

$940

The economics of the proposed project without New Oil status are a 3 year
payout (undiscounted incremental profit of -$30 million and $1.5 million dis-
counted at 15%) with incremental production of 420 103 m3. a negative wndis-
counted incremental profit resulting from the incremental production indicates
the need for New 0il status to provide an economic incentive for the project.
The above economics could easily be reduced by increased rework costs and pos-
sible limited or delayed waterflood response. An example of rework problems
is the recent unsuccessful rework of 3-13-10-28 at a cost of $90 000 which re-
sulted in the well being abandoned.

This project is beneficial to all interested parties in that oil recovery
is increased resulting in higher oil production rates in the immediate future
and present worth value ($) is increased. The attached Figure No. 3 shows the
financial benefit to the Province of Manitoba resulting from Mineral Taxes, Crown
Royalties and Provincial Income Tax received.

The recommended procedure to handle the calculation of Crown royalties and
incremental mineral tax is:

1) calculate royalties and mineral tax for the projected Base
case (Figure No. 1)

2) calculate royalties and mineral taxes for actual production
rates using old oil rates

3) calculate incremental payments (i.e. (2) - {1})

4) calculate incremental payments with New 0il status (i.e.
{3) x .55)

5) calculate total blended royalty and mineral tax payable (i.e.
(1) + (4))

This procedure would only apply while the actual production was greater then
the BRase case (forecasted until 2010). The Daly Unit #3 decline curve may have
to be adjusted upwards to account for unit enlargement which is presently being
negotiated with affected parties of the waterflood expansion.

If new and replacement lines are to be installed this vear they will have
to be done during the summer and therefore an early approval on this application
would be appreciated.

Yours trul

)

C. G. Folden, P. Eng.
Area Supervisor
Virden

CGF/c1m
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TOTAL UNIT OIL PROD. RATE (m3,day)
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Daly Unit #3 - SUMMARY OF PROVINCIAL INCOME FRON PROPOSED WATERFLDOD EXPANSION

(A}, BASE CAst - NO WATERFLOOD EXPANSION

YEAR PROVINCIAL CROWN ROYALTY TOTAL PROV. CU¥. TOTAL
INCOME TAX INCL. BIN. TAX INCOME PROV. INCOME
{Undiscounted) {Undiscounted! (Undiscounted) {Undiscounted}

$1000 $1000 $1000 $1000
1984 478 745 1,223 1,223
1983 131 719 1,16! 2,384
1984 479 740 1,219 3,603
1987 514 785 1,299 4,902
1988 3 812 1,353 6,253
198% 369 gas 1,44 7,649
1990 511 904 1,515 2,184
1991 535 327 1,562 10,746
1992 580 977 1,457 12,403
1993 741 1,053 1,74 14,197
1994 779 1,092 1,871 16,048
1995 819 1,156 1,993 18,063
1996 910 1,136 2,146 20,209
1997 1,000 1,31 2,3 22,530
1996 1,098 1,430 2,528 25,058
1999 1,197 1,544 2,738 21,7%
2000 1,299 1,435 2,934 30,730
2001 1,404 1,733 I 33,849
2002 1,522 1,868 3,390 37,259
2003 1,634 1,932 3,586 40,843
2004 1,758 2,048 3,826 44,611
2005 1,893 2,184 4,077 48,748
2005 2,009 2,275 4,284 23,032
2007 2,163 Z,40% 4,572 37,604
2008 2,302 2,551 4,833 62,457
2009 1,47 2,646 5,093 47,930
2010 2,622 L, 5,393 72,943
2011 2,802 2,944 5. 746 78,4689
2012 3,007 3,087 4,094 84,783
2013 3, 183 3,187 0,372 M,135
2014 3,263 3,214 6,479 97,634
20135 3,362 3,242 6,604 104,238
2014 LA | 3,268 6,699 110,937
2017 3,533 3,318 6,871 117,808
2018 3,625 3,343 &,948 124,776
201% 3,737 3,366 7,103 131,879
2020 3,815 3,427 7,242 139,121
2021 3,89 3,365 7,261 144,382
2022 2,192 2,829 5,621 152,603
2023 2,922 2,883 5,765 157,748

Total 75,965 81,803 157,748
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{B). INCREMENTAL CASE WITH OLD ROYALTY & MINERAL TAX

YEAR PROVINCIAL CRONN ROYALTY TOTAL PROV. CuM. TOTAL
INCONE TAX INCL. MIN. TAX INCONE PROV. INCOME
{Undiscounted! {Undiscounted} {Undiscounted) {Undiscounted}

$1000 $1000 $1000 $1000
1384 454 745 1,209 1,209
1983 824 2,211 3,033 4,244
1986 1,32 4,161 5,482 9,726
1987 1,350 4,152 5,502 15,228
1988 1,31 §, 110 5,481 20,709
1983 1,314 4,038 5,412 24,124
1990 1,412 4,044 5,456 31,577
1991 1,411 3,938 3,349 36,926
1992 1,438 3,08 5,356 42,282
1993 1,497 3,933 3,430 47,112
1994 1,311 3,86% 5,380 33,092
19935 1,349 3,839 5,388 58, 480
1994 1,406 3,84 5,450 63,930
1997 1,478 3,875 3,933 67,483
1998 1,76% 3,900 5,66% 73,192
1999 1,049 1,89 5,743 80,897
2000 1,912 3,883 5,793 86, 4%2
2001 1,983 3,825 5,810 92,502
2002 2,045 3,754 5,80 98,303
2003 2,108 3, 468 5,774 104,077
2004 2,189 3,979 5,748 109,845
2003 3,73 3,481 5,712 115,397
2006 2,286 3,333 3,821 121,178
2007 2,333 3,278 5,963 126,741
2008 2,384 3,093 5,477 132,218
2009 2,443 2,983 5,428 137,444
2010 2,500 2,839 5,339 142,985
2014 2,558 2,717 5,275 148,740
2012 2,630 2,614 5,248 153,506
2013 2,681 2,454 3,133 158, 641
2014 2,634 2,214 4,848 163,489
2019 2,393 2,050 4,643 168,132
2014 2,547 1,B7 5,418 172,550
2017 2,903 1,747 4,750 174,800
2018 2,44 1,583 4,027 189,827
2019 2,407 1,434 3,881 84,668
H2 2,363 1,314 3,677 188, 345
2021 2,281 1,165 3,4 191,11
A2 1,496 811 2,307 194,098
2023 1,469 787 2,234 194,334

Total 77,48 118,884 195,334



(C). INCREM.

YEAR

1984
19465
1984
1987
1988
1989
1990
1991
1992
1993
1994
1995
19%
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2016
211
2017
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
Total

A CASE WITH NEW ROYALTY & MINERAL TAX FOR INCR. PROD.

PROVINCIAL

INCOBE TAX

(Undiscounted}
$1000

A4
824
1,321
1,350
1,371
1,314
1,412
1,411
1,438
1,497
1,511
1,549
1,406
1,678
1,789
1,849
1,912
1,985
2,045
2,108
2,189
2,331
2,286
2,335
2,384
2,443
2,500
2,558
2,630
2,481
2,634
2,593
2,547
2,503
2,444
2,007
2,363
2,281
1,49
1,469
77,448

CRDNN ROYALTY TOTAL PROV.
INCL. MIN. T&X INCOME
(Ungiscounted) (Undiscounted)
$1000 $1000
L 1,209
1,508 2,332
2,566 3,887
2,983 3,933
2,983 3,954
2,933 3,927
2,581 3,93
2,544 3,952
2,543 3,983
2,585 4,082
2,567 4,078
2,384 4,135
2,613 4,219
2,667 4,345
2,136 4,505
2,11 4,628
2,818 4,730
2,878 4,813
2,859 4,704
2,832 4,940
2,845 5,034
2,840 5,0
2,813 5,097
2,804 5,134
2,789 5,173
2,774 3,219
2,745 5,245
2,17 5,275
2,616 Sy 246
2,454 5,138
2,214 4,048
2,050 4,643
1,811 4,418
1,747 4,750
1,583 3,027
1,634 3,841
1,314 3,877
1,165 3,48
811 2,307
167 2,238
92,430 169,878

CUN. TOTAL
PROV. [NCOME
{Undi scounted}

$1000

1,209
3,541
7,428
1, 36¢
15,315
19,242
23,235
27,187
31,170
35,252
39,330
A3, 465
47,684
52,029
56,534
51,162
65,892
70, 705
75,607
80,549
85,583
99,654
95,753
160,892
106,065
111,284
116,529
121,604
127,050
132,145
137,033
141,676
146,094
150, 344
154,311
198,212
161,869
145,335
167,642
149,878

FIe*®3 g
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(D). SUMMw.. OF BISCOUMTED TOTAL PROVINCIAL INCOME CALCULATIONS

DISCOUNT PRESENT WORTH OF TOTAL PROVINCIAL INCONE-
RATE
(1
-------- BASE CASE, i.e. INCR, CASE ¥/ INCR. CASE W/
N0 EXPANSION LD ROYALTIES &  NEW ROVALTIES &
MINERAL TAY NINERAL TAX
$1000 $1000 $1000
157,768 19,334 169,878
21,122 47,284 37,100
11,757 30,744 23,574

7,815 2,019 14,741
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Cap. 035 OIL AND NATURAL GAS TAX

SCHEDULE D '

{Sec, 4.1)

The mill rate for ithe tax imposed under section 4.1 in respect of assessment based on oil
will depend upon the number of cubic metres. 1o the nearest 110 of a dubic metre,
produced per month from the umt of minerals and, if the well on the parcel of land 1n
respect of which the unit of minerals exists is a developed well. will be the mill rate shown
under the 2nd cedlumn opposite 1o the production rate shown in the 1st column; if the well
15 a new well, or a developed well the production of which 1s appreved under subsection
4.1(6) s new otl. will be the mill rate snownn the 3rd column opposite the production rate
shown in the 1st coiumn: if the well is a pew well within its production incentive penod,
will be the mill rate shown in the dth column opposite the production rate shown in the 151
coiumn. and. where a part of the oil from a deveioped well 1s new oil within the meaning of
sub~ciause 2{1)({. 1Y (1) or s approved under subsection 4.1(6) as new oil, the mill rate i1n
respect of that well will be a combinauon of the appropriate miil rate shown in the 2nd
column and the appropriate mill rate shown in the 3rd column, calculated 1n accordance
with the following formula;

Formula
(OP } (NP )
Miil Rate = (- x MR2) + (- x MR
(TP y (TP }

in thes formula

OpP 15 the cubie metres of oil. to the nearest 1/10 of a cubie metre, other than new uil,
produced per month.

TP 15 the total cubic metres of oil. 10 the nearest 1/10 of a culne metre, produced per
month.

MRZ2 i the mill rate shown in the 2nd column opposite the total production per month
shown in the 1st column.

NP 15 the cubic metres of new oil, to the nearest 1710 of a cubie metre, produced per
month.

ME3 s the mill rate shown in the 3rd ceiumn opposite the total production per month
shown in the st coiumn.

Vohers the mill rate obtamed by thus formula includes o fraction f the fraction s less than
o tne fraction will be dropped but f the fracuoen s 1.2 or more the fracooen wall be
droppeid and the mali rate inereased 1o the nexil whole number.

28 JANUARY, 1982
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