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TELEPHONES

ACCOUNTING 263-6161
EXECUTIVE 261-7670

“HYDROCARBONSYY:

574 - 330 FIFTH AVENUE S.W. CALGARY, ALBERTA T2P QL4

February 1976

H
Petroleum Branch,
Department of Mines Resources & Energy, f FER 1 19718
Government of Manitoba, i

Winnipeg, Manitoba. ©9 A

ATTENTION: Mr. Moster ot

."', | LELASaF LI ] st |{nnr 1
[ fF M0 pneTe
r

i . . e FE™
[ N TR PRV R

Amyie xt

s,

Re: Waskada Production Tests,
December 1, 1975 to February 15, 1976

Further to discussion concerning gas production and gas-oil ratio meas-
urements, we are now able to provide you with such data. These measure-
ments, as indicated below, have been taken over the recent period as shown
above. Additional data should be available by the hearing date of March
12, 1976 in which case we will make it available to you prior to the pro-
ceedings.

Incidentally, if you have anything in the way of procedures for a hearing
where one individual is present on behalf of the applicant, I would appreciate
having a copy of a precedent case.

TIME ON TEST WELL GAS OIL GOR
DAYS NO: MCF BBLS CU_FT/BBL
7 3-30 54.6 49 1114
3 4-30 21.5 75 286
4 5-30 38.0 108 350
7 12-30 823 12 823
2

(group 4 wells) 32.1 82 391

Yours very truly,
0@@9 HYDROCARBONS LTD.,
f%éf::; Hall

President

TJH/eh

-



TELEPHONES 574 - 330 FIFTH AVENUE S.W,, CALGARY, ALBERTA T2P OL4

ACCOUNTING 263-6161
EXECUTIVE 261-7670

February 17, 1976

e
Department of Mines, Resources and i ALER ]
Environmental Management
Petroleum Branch .
Mineral Resources Division ; FEB 20 116
993 Century Street 588/
Winnipeg, Manitoba R3H OW Phirioecwm BRANCH

Attention: Mr. H. C. Moster

Dear Sir:

Re: Application - Unitization and
Waterflood, Waskada Field

Please be advised that we have discovered a number of typographical
errors in Exhibit 1 of our application. They are as follows:

1. Table of Contents
Delete the word "pigcussion" and add the word "Introduction".

2. Page 4, line 2 - Water Injection Facilities
Delete the Words "Figure No. 5" and add "Figure No. 3" 7

3. Page 4 the third last iine after the word production -
Add " (438 barrels)" including brackets.

4, Page 5 - Second last line of the second paragraph ~
After the words - A typical - delete the word "well" and
add the word "water".

5. Page 6 - line number 7
Add the word "Initially" to the sentence SO as to read v
"Initially, the only change anticipated +.o..."

We trust that you will make these corrections in the copiles which
were forwarded with the application.

Yours very truly,

OMEGA HYDROCARBONS LTD.

President
TJH*vs




The {1 end Netursl Gas
Conservation Board:
Jes, T, Cawleyy Pe IDEer Chairmzn
J. S. Roper, Deputy Shairman
I. HNI.Sh| Member

Subject:

76 01 29

He C. lioster
Iirector
Petroleum Branch

Unitization end Pilot waterflood Application

Omega Hydrocarbons Ltd.
Wagkede Field

Back H

The Waskads iield is located epproximately 55 - 6G miles
south of Virden ¢nd 4 wiles porth of the Canade = U.de border. It
wes ciscovered in 1967 and to deie conteins 1C oil wells (Presently

7 producing &nd 3 suspended wells).

crude (37 4PI) from the liesicsippien

No weter his been produced fros the

The field procuces light gravity
yission Canyon (110-3b) formetion.
6 Korthern wells, wherees

emounts of weter Lave been produced from thie J, southern wells.
ittachment 1 shows the loyout of tbe wellsy their ownership, the portion
of the field proposed for unitizetion and the initiel proposed injection

well for the pilot we terflood.

The initisl pressure of the pool wes 14358 psi (originel

pressure on the discovery well 11-30-1=25}.

The present pressure

within the pool, or etleest in the northern portions is very low

(epproxime tely 50 psij. The estimcted

bubble point pressure is 14535

peig indiesting that since discoverys the pool has elwtys been scturated
end possibly has ¢ emall ges cépe The following are reserve estimates:

Total Area Proposed Unitized snrea

Origingl Cil-in-Flace (bbl.g

Cum. Prod. (Cec. 1/75)&1;1:1. 502 422
Recovery to Decs 1/7% D! 17.5
Frimary Lecovercble (bbYe?} 719,0C0
Primery Lecovery l'actor () 25

Totel Recoverable (Fribis

&
wate.rflocd% (bbl,)  1.438,000
50

Total Recovery Tactor (,

french (regs Lrench

2,876,400

2,766,(00 1,097,000 197400

5024422 325,311 325,311

18,0 . o1 16.5
985, %0 399:2.C 66., 300
35 25 33.7

14 50L+COG 798,C0 1,082,000

54 Y 55

....2

P Sy Sy



Iiscussiont

A ———————————

A, Frctors pert,a:ming to the unitizction applicatiom

1. Cmege in a letter dated October &, 1975 submitted a dreft
of & proposed Unitizetion Agreenent for comments &s to its tfcceptebility.
Because Omere is the only worldng interest owmer in the proposed unit-
jzrtion eresyit presented fn agreement which did not provide for the
normsl oper:ting provisions of the plrne presently in effect in Manitobs
(i.e. excluding orgenizgtion of the opercting comritteey powers end
duties of unit operstory individual rights end privileges of worldng
interest owmers). The Agreement Wes modelled cfter the standerd model
egreement presently uced in Alberte, The proposed Agreement wes reviewed
end muggestions (approved by Jde Se Roper) were made to Omege with respect
to changes wiich would provide similar Eoexrd controls on operctions under
this Agreement as ire presently contalined in existing unitizetion agreements
in Munitoba.

Quege amended the proposed Agreement as suggested by the
Branch snd submitted the emended agreement entitled "Unit Lgreenent -
Weskade Unit No. 1 lManitoba, ganade® £8 ¢n epplication on Decenber 11,
1975. A review of this finel dreft Agreement hes indicsted the following

chenges ere requireds

(a) The title under Article VIII on Page 12
chould reed “USE, LOSS AKD REINJICTION CF UNITIZED
SUBSTANCLES" .

(b) The heading for €01, on Pg. 12 should :
retd "Use or Loss". ) ‘

(e) In Exhibit "A" of the Agreement the
gpplicant hes divided the proposed unit erea
into 2 multiwell tracts with a tract participation
factor for each tract (not each well). The basis
for this is the coumon royalty ovnership in eech
tract. Decsuse of the method of ccleuleating
provincicl “iiineral Tax (on production from or
allocated to individucl wells)y it is required
that the tract perticipation fectors for the
two (2) wells on freehold rminerale be ehown
individuelly (namely 11-3C ¢nd 12-30). To
ellow for future similer problems on other wells
in or to be includea in the Unit, it 1s suggecouc
that this requirement be placed on all wells
(1,00 - single well tracts only).

(d) Ixkibit "C" should eleo indicate the

following "Cuege Waskede L-30-1=25 (W) -
Ko DBe 1552.4%s

....3
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2, The method of calculeting Interim treet perticipation
factors has required clerificstion and is presently being checked by
the Brench,

3, The Mines Act [Section 74(2)] £llows for voluntary unt tize-
ation without & Borrd herring or unitization order (unitizetion agreement
requires Boexrd epprovel)s. This elternetive is not recommended &s it
provides little Board control once initdsted.

. 4e This unitdzction epplication is for only & portion of the
Weskede ield. We believe the D& S Study conducted in 1974 covering the
whole pool wes Jjointly finenced by both Omega end Copperkead. The overall
recommendation of the study wes "that the pool should be weterflooded es
soon as possible". The epplication states that Qnega "have not been
successful in persueding Copperhesd Oil Goe end its partners who own three
adjoining wells on the south end of the pool to perticipete in the proposed
flood", 4 major factor therefore in this epplication is to whether the
Boerd should ettenpt to-exercise its power under Section 76 end T7 of The
pines Act with respect to holding & heering uponits own motion to consider
the edvisebility or necessity for the operation of a pert of a pool or
fleld €5 ¢ unit {(nemely the southern .4 wells)s Section 77 requires the
Boerd to heve consent from 75 of both the working interest owners cnd
the royselty owners hefore & anitizetion order mey be mide, As the present
spplication only covers 6 of 10 wells or é0"y the sbove requirement would
not be met. As the flood is only a pilot &t thds time, the Boerd if desircble
could £ct under Section 79(3) ¢t some future dete to force enlergement of
the new unit.

Copperheed's ressons for not wishing to be pert of the
urdtizetion and werterflood st this time ere not presently known. However,
s le'ter has been sent to Copperbead, dated Jomuaxy 23, 1976, requesting
them to stete the reasons belind their decision not to perticiptte in
this project. It ie believed that Copperhesd's refusel is mainly cue to
economic ressons {Attached hereto is ¢ copy of 2 letter dated Jamuery 21,
1976 from Copperhead with respect to other concerns the Brench hes with
the company). At precent there is no royalty or mineral tax reduction
on cdditional production due to secondary recoverys This mcy be the peint
on which Copperhesd would cttempt to justify its not entering the project
at this time. Cmega hes stated verbally that it has consideredy &nd nay
meke, ¢ request for such treatment, btut is proceeding with it's tpplication,
meinly cdue to the foct that 4 of its 6 wells tre situcted on rederal minexrels
end therefore only subject to a straight 124 royslty. These 4 wells
thercfore sre not offected uy uedther the provincicl Crow. li..remental
royalty nor the freehold minersl toxe The diffcrence between Federal
royalty rates wnd totel freehold royelty end minersl tex rates in Henitoba
can emount to as ruch os ¢n edditionsl 31.65. (off the top) at production
rates over 25 DOPD. The mowimum provincial crown r.yelty is LheZ..
Froduction from freelold minercls is subject to o gimiler mexionun reduction
at production rates over 25 BOFD.

‘...‘:"




The proposed Unitizstion Agreement provides for enlargement
at a future dete,

A 1ist of questions regarding the unitizstion application shall
be prepered prior to the heoring.

B, _Factors perteining to the pilot weterflood epplicetions

The iimediate need for commencement of & weterflood scheme in
this pool is supported by the extremely low tpperent pressure in the
reservoir, The reservoir should respond favourably under wrterflood with
the major potentisl problem being the free gss ssturction expected in the
reservoir due to the mejor pressure drop below the ssturetion point.

No rezsons ere evident at this time as to why a pllot weterflood
should not be epproved.

The D & S Study did not indicete that there wes no need for &
flood in the southern portion of the pool. An enlsrgement of the weter-
flood project to cover the entire pool will be dependent on the resulis of
the proposec pilots The power given to the Board under Section 62(9)(d)
of The Mines Act could be exercised, if required &t some future dete, once
the initial pilot'es resulte sre known. The pressure maintensnce order
covering the pilot could contain a condition requiring e pool wide weter-
flood scheme be impiemented st & future dete if in the Borrd's opinion it
was werrented,

The proposed pilot injector is one of the wells proposed by the
D & 5 Study as fn injector under & 5 spot pritern. Tids location appeers
suitzble with respect to this spplicetion (en Cmega pilot witerflood, end
should not creste sny letse line migretion out of the proposed unitized

Eres,

The DBrench is contimiing to receive ind process :¢dditionel deita
from the Applicant on the tecinical items relevent to the application.

A comprehensive list of questions regarding the pilot weterflood
shall be compiled for the hetring.

Recommendgtions

It is recommended that this dusl epplication be heard ¢t a
public hearing. :

Grigiani Simed by H. C. Moster

H. C, Moster
KoM/ et
Atteeh.




¥YHE PRESIDENT

Ce c/r/wzﬁea(/ -@}'/ ?ofm/nmny SLommeled

P O BOX 1027
4186 SEVENTH AVENUE SOUTH

vIRDEN MANITOBA . .
ROM 2CO TEL: 204 - 7408.2824

Januar 2lst, 1976

DEFI 0 ara
U RIS freamare oy
[ S

Petroleum Branch,
Dept. of Mines, Resources and Environmental Managegenc,

693 Century Sticet,
Winuipeg, Manitoba

JAN w2 1976

Yoo,
PLOGGLEL | oo
U Ln\:‘li“u‘ul’f

- ———

A tenti.n: H. C. Moster, P.Eng.

Dear Sir: RE: Suspended Wrll Operations

We enc.ose herewith ap;lications to
suspend production as per your letter of December 18, 1975 with
respect to the followi.g:

Copperliead - Tilston  #9-31-5-29
" n #10-31-5-"9 ~

r ' #11-31-5-29 -

" i #15-31-5-_9
Copperheaa-So.Regent #6-7-4-21 '
Copperhead-Waskada #12-19-1-25 -

The 7ilston wells have not been
producing for some time and for reasons given. It is hoped that,
as our Company's economic position improves, these wells will again
be placed on production by methods and with equipment that will be
less costly tha. the methods used to date, and it is for this reason
that we do not wish to permanently abandon the wells. Also, with the
nigh cost of aband nment, at least $3000.00 fo» eacl. well, our company
cannot afford to abandon the wells at this time.

The South-Regent well can only be produced
during the summer months, duc to the lack of natural gas required for -
treating purposes, and Lo overcome severe freezing conditic s, :

The Waskada well, nltuough it cannot
produce on a commercial basis, due to the problem and cost of disposing
of the salt water, might be able to produce when a disposal facility
becomes available in the immediate area. \nother pussibilit, would be
to convert this #12-19-1-25 well in to a disposal wel. to accomuodate
our own water production if this situation should arise as time gocs on.

- continoed..
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Co L With regard to the South-Regent #7~7_4-21
L well, we propose to abandon this well as soon as our economic. . . S
S position permits, and an application to abandon will be submitted; ' * * .#oo
N hopefully, before Ugtaber 1, 1976 -
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:HYDROCARBONSY/

574 . 330 FIFTH AVENUE S.W., CALGARY, ALBERTA T2P OL4

ACCOUNTING 263-6161
EXECUTIVE 261-7670

January 27, 1976

ue IROES AN
Department of Mines, Resources and ‘ m}L quyﬁa'gﬁggﬁ?ﬂﬁ
Environmental Management B et R

Mineral Resources Division 16
Petroleum Branch JAN 29 18
993 Century Street é 5 A
Winnipeg, Manitoba R3H OW4 y RO

. PETROLEUN BRANCH

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

Dear Sir:

Re: Application - Unitization and
Waterflood, Waskada Field

Further to my telephone call of today, we wish to verify our
comments with respect to our letter of January 14, 1976 in which we note
an error in the year for which down time is considered. In this regard
please revise the letter to correspond with the production period referred
to in Page 2, Exhibit 1 Under "Interim Period" being September 1, 1974 to
August 31, 1975 as follows:

Well 3-30 -~ Down time is all of May and June, 1975. .
Well 6-30 — Down time is during January, 1975. e

Well 11-30 - September 1974 is correct and October and November, 1974
is correct.

Well 12-30 - The period of shut in was May and June, 1975. -

With regard to your comments stated in your letter of January 22,
1976 concerning down time credit for 11-30 we provide you with our reasoning
as follows:

(a) The production period under consideration relative to calculating
the interim participation factor was September 1, 1974 to
August 31, 1975. September, 1974 being the first month of such
period was credited with 75 barrels which was an estimate of
October - November production period.

LI W) 2
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(b) Both 11-30 and 6-30 were reworked in October, 1974 thus providing
evidence that 11-30 was in fact capable of such production. It
was thought that had the well been reworked in August or
September, 1974 such credit would have been verified by production.

(c) An argument could be put forth suggesting that because 11-30
stopped producing in February, 1975 it may have stopped producing
one month earlier if in fact the well had been reworked one
month earlier thus reducing its production during the 12 month
period. However it appears after pulling and rerunning the
pump in late 1975 with no further results that the area surrounding
the well has become plugged or depleted. The only apparent
golution to continued production would appear to be through
gecondary recovery means.

(d) 1In our best judgment it would appear that this well should be
credited with the down time figure of 75 barrels. However, we
remain flexible in the matter of assessing interim and final
participation factors.

We trust that the above corrections and comments will be helpful
in assessing the matter of participation factors.

Yours very truly,

. Jack Hall, P. Eng.
President

TJH*vs
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Jamuery 22, 1976

rege bydrceuzbonc Ltd,

5 -~ 33C Fiftu. AVCIME S, We
Galgiry, Zlbertc

TP QL4

Attention: 1!r. T. Jack Hall, President
Iear Sir:

Le: Aprlication for Unitizetion end
heterflood — Waskede Field

furtler to your letter of Jemucry U, 1976 we ctill would like
to obtain more clirificsticn ar to the pethod used for celermining the
down time corrcciicn ciovn in faole 1 of ixldbit 1 of your crplication
for Unitdzetdon (nd Lcterflood. The reculte of ¢ review of the prrduction
kistory on the ci:: tiell in the rroposed unit are z¢ follcuc:

Well 3-30 — Sorrecticn of 62C bhle. wes ured,

& correcticn figure of 330 bbls. instesd of the 6:C would cppear
to be more reslirtie. The well loct scome tventy-five diys of produ~tion
in liay and ¢ fer coys in June of 157, Iltiplying tie totul days of lost
rrocuetion (35) Ly the rverrge Frocuction rete per ¢oy for tids well (1c)
resulted in ile 35C Ubl. figure,

Kells 4~°C end =3 — I'o eorrection wre LiaCe,

Botl 1.c1lr love 1dst more then twenty deye of ;rocuetion in Key
of 1974. A corrcciion of 200 - 25C bils. is rugrested for cieli,

kell €-3C — Jeimiciion of 1450 bble.

Cur {1lic indicate thet in Jouery 1974, tle vell wes oper:ting
clzrt to padnws erracity (Procuvee 30 dfys), Lowever, ti.c No. oz producing
deys in liey, 197, uic only 2, Ilerse elirify your sictu.enc of the down
tice correcticu for ilis well for Jamery 197, ee montioucd in your lettcr.

® & & @ 2




R S, c ey

fell 11-3C - CSorrection of bblsg,

Thir well did not precduce for clrost e yeer (Yovember 1973 -
Oetober 1974). Ilccce clerify your statesent "The r-riod of st in
wep September 197." end indicete how the correction of 7 bbls. wrse

determined,

Hell 12-3C = Corrcetion of 250 tble,

Thie fifure would zppezr low bty about 100 bbdls.

£bove.

HCM/ et

Flecce ¢dvice this office of your views ind counents on the

Yours cincerely,

Original Signed by H. C. Moster

H. Ce Fost

Iirector,

:T'y Pe INgay
letroleun Brench.




TELEPHONES

ACCOUNTING 263-6161
EXECUTIVE 261.7670

574 . 330 FIFTH AVENUE S.W., CALGARY, ALBERTA T2P OL4

January 14, 1976

Department of Mines, Resources and U

Environmental Management
Mineral Resources Division
Petroleum Branch

993 Century Street LA ]

Winnipeg, Manitoba R3H OW4 { 369 A

Attention: H. C. Moster, P. Eng., R R et j
Director, Petroleum Branch

Dear Sir:

Re: Application - Unitization

and Waterflood - Waskada Field

In response to your request for information on estimated
production during down time as shown in Table 1 of Exhibit 1 of our
application for Unitization and Waterflood, we are pleased to provide
you with the following:

Well 3-30 - Correction 650 bbls. / 75{

Down time is all of May and June, 1974%
spring flooding of the surface lease.
lost production during this period was 650 bbls. based on
the capability shown during a normal operating period.

Wells 4-30 and 5-30 - No correction 4+ jlu?,;74"f%ﬁ§FI?§;

This resulted from
It was estimated that

/ggf;t ’/’/4—"

Although these wells were shut in for several days they were

able to produce their normal volume of production.

(Well 6-30 - Correction 150 bbls. , 45

! punping problems found .v ue gas locking. Production was

estimated from normal operating periods.

: Well 11-30 - Correction 75 bbls.

Down time is during January, 1974 which was caused by downhole

The period of shut in was September 1974 when the well experienced

downhole pump problems.
estimated from Qctober and November, 1974 production.

LI

Production lost during this month was

1/
7




Well 12-30 - Correction 250 bbls. 7 &

The period of shut in was May and June, 1974, at a time when
spring flooding caused weakness in the surface on which the
pump base and pump jack is located. Continued operation
could have resulted in serious damage to the pump unit.

I1f you have any further questions concerning the estimated loss
of production we will be pleased to assist you.

Other deficiencies should be forthcoming in a few days.
Yours very truly,

OMEGA HYDROCARBONS LTD.

P _1/"
Jack Hall,
President

TJH*vs




ACCUETING PG3-616
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e ironmental Management
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393% Centuary
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o )
. M N
L M w \'}\h
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| PR
Street ¢ - fﬁ
Bax 12 i w(aﬁu\?‘h\ P
Winnipeg, Manitoha R3H W4 v T
ot
Attention: Mr. H. C. Moster, Dire tor
Near Sir:
Re:  Waskada Field
___ Unitigation r~d Waterflood Application
Cive {(5) Coples of

Tn accordance with your request for information as outlined in
Item B(2) Perovery Factor

vour letter dated Decewber 18, 1975 relating to our application we enclose
the following:

show recoveries relative

1. & Y. Consulltants Ltd. has provided a letter in which they
to water-oil ratio

frac'ions.
fi » spot partern when in lact we will have one dnjector ugt il
';E@"B(A}Jjgfprmqnce Prediclion

1t should be recognized that this informatiop ds based on 4,
rusponsce dictiates otherwise.

We Iove prepare. a graphical presentation which includes past
production history of Omesga's wells includings
(1) A predi~tion has

on rahle 3 of the D. s
Omeea's share of the pool being 60% ol remaining recove able
reserves. Peak production
during 78, ‘The

& 5. Report assu.Ing
ig shown wo averaose 37060 B/
to! ~1 recove - <hle oil for thi.. —cedi dop
i 501,700 barrels over the cemaining Tife of the p .
iis s approximatels 100,000 "arvels greater than the
estimatod remaining recoverable oil.  Schedule A hich is
the dimated producing rates fs ottached.

/7



*+§ to 13 inclusive, showing pr mary prediction only.

fy R L R TIPSR CCUZRUEVANRTICIEE WO B SN0 P ERRVTIE R AT B (T - DX TR N TNl

~2
i

(k) The cross hatchued area [s a wodifisd predicti n carve
wh' *h ac. ounts for e over production and the ques ilonahle
esponse from  he currently shut in 11-30-1-25 well.
Thaerefore, the peak prodoct e rata was brought dJdo 7t to
corre spond wi.a the peak p ooductica year of 1968, The
inal nee s approximotely 507

recoverab. o reserve b Lhos
atoed The estimated

af origiaal oil in place o calew,
annual pre et ion rates are shova in the ot tached Schedule

.

With regard to individnal well predictions, we refer you to Tables
It is our feeling that

any prediction of individual well performance lor a pilot waterflood
scheme is of questionable value. In view of the lack of good reservoir
information such as gas production and pressurce history we would regard
the prediction of poo  perfon cance under @ pilot fleood with a great deal
Flood iesponse of a moderate nature will make our efforts

of uncertaintwv,

worth while.

Please be advised that we have had censiderable difficulty with

our gas measuring equipment and although we are doing all things possible

to rectify the situation we do not yet have individual well measurements

nf a satisfactory nature.

Yours very truly,

OMEIGCA HYDROCAREONS LTD.

4

I
R g -
S ’ - '.’:’ P

- 'T./{]fl("k itall,
President

TJ{1%vs

Encl.

<# Note: D, & §. Petroleum Consultants TLLtd. Report
Waskada Alida Beds 011 Pool - Waterilood Potential
dated August 1. 1974
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D&S PETROLEUM CONSUTANTS (194} LTD.

732 Calgary House—550-—6 Avenue S.W. Calgary, Alberta T2P 052
Telephone: 403-266-1601 Cable; Denescons Calgary

January 19, 1976

Omega Hydrocarbons Ltd.
524, 330 Fifth Avenue S.W.
CALGARY, Alberta.

T2P OL4.

Attention: Mr. T. Jack Hall

Dear Sir:
As requested, I have enclosed the information you

outlined in your letter of January 5th. 1976. I trust this
will be sufficient to answer the questions.

1) Bubble Point Pressure

Because there were indications of excess gas
production from the commencement of production it was
- assumed that the reserxrvoir was initially saturated.
There are no PVT data to verify this assumption.

2) 'Waterflood Recovery Factor

The estimated waterflood recovery of 50 percent
was based on an evaluation of displacement efficiency,
areal conformance factor and vertical conformance
factor. The displacement efficiency was based on data
obtained from the literature and was believed to be
representative of this type of reservoir. The relative
permeability curves used in the study are shown on
Figure 16 of the August 1, 1974 report. These curves
were used to generate a fractional flow curve and the
corresponding recovery factor for a homogeneous system.

The areal conformance factor was assumed to be
represented by that of a five spot waterflood. A
similar result would have occurred if an inverted nine
spot pattern was considered.

341 Osford Stresi. London WIR 2ED England
Telephona. 01-431.3448/9 Telax: 24250 Cabia: Danwscans London W1



The vertical conformance acccunts for the effects
of stratification and was evaluated by a method similar
to Pratts et al (Pratts, M. et al - Prediction of
Injection Rate and Production History for Multi-fluid
Five-Spot ¥Flcods - Journal of Petroleum Technology,
vol. 11, No. 5, 1959, P. 98 - 105). This approach
divides the section into non-communicating layers of
various permeability and assumes they are flooded
individually with common pressure at the well. Water
injection into the different layers progresses at
different rates depending on the permeability of each
layer. The total performance at any given time is
obtained by a summation of the individual layers.

A summary of the three conformance factors at
various water-oil ratios is shown below:

Areal Vertical Displacement
WOR Conformance Conformance Efficiency Total
0.52 0.783 0.690 0.392 0.212
1.04 ¢.830 0.775 0.410 0.264
5.20 0.950 0.945 0.470 0.422
10.4 0.983 0.983 0.511 0.494
20.8 0.998 0.998 6.560 0.557
52.0 1.000 1.000 0.601 0.601

3)

The total conformance factor indicates the recovery
of remaining o0il and assumes an initial gas saturation
of 28 percent.

Performance

The production performance of the total field is
divided into Omega and Copperhead wells as shown in the
attached tables. Predictions are shown in the economic
runs of the August 1, 1974 report.

If you require additional information please do

not hesitate to call.

Yours truly,

D&S PETROLEUM CONSULTANTS (1974) LTD.
—

oo 4/ ',/’/
- //if// ,/;//”ffiifléi;

W. G. Fisher, P. Eng.

WGF:rk

DB S PETROLEUM CONSULTANTS (1974) LTD,



SCHEDULE A

Prediction of Waterflood Response
Omega Properties Waskada, Manitoba

Based on Table 3 - D. & S. Report

60%Z D. & 8.
Producing Rate Time Adjusted Monthly Cumm. WF

Year Bbls. Rate - Bbls, Rate - Bbls., Production
1976 - 11,000 13,200 1,100 13,200
1977 97,400 54,000 4,500 67,200
1978 110,400 104,000 8,670 171,200
1979 67,250 89,000 7,420 260,200
1980 47,600 57,400 4,780 317,600
1981 36,900 42,200 3,516 359,800
1982 30,100 33,500 2,790 393,300
1983 25,400 27,700 2,310 421,000
1984 21,200 23,300 1,940 444,300
1985 17,300 19,200 1,600 463,500
1986 14,600 16,000 1,330 479,500
1987 12,600 13,600 1,130 493,100
1988 11,150 11,900 990 505,000
1989 9,970 10,600 880 515,600
1990 9,000 9,500 790 525,100
1991 8,200 8,600 720 533,700
1992 - 7,600 7,900 660 541,600
1993 7,000 7,300 610 548,900
1994 6,500 6,700 560 555,600
1995 4,700 5,600 470 561,200
Production to date 338,000

Total Primary and W F Recovery 899,200



SCHEDULE B

Predicted Performance (cross hatch area)
Omega Waskada Pool Area
Omega Estimate 507 Total Recovery

Monthly Waterflood

Year Average Annual Cummulative
1976 1,400 16,800 16,800
1977 3,500 42,000 58,800
1978 6,000 72,000 130,800
1979 5,000 60,000 190,800
1980 4,000 48,000 238,800
1981 3,000 36,000 274,800
1982 2,500 30,000 304,800
1983 2,000 24,000 328,800
1984 1,800 21,600 350,400
1985 1,500 18,000 368,400
1986 1,300 15,600 384,000
1987 1,100 13,200 397,200
1988 1,000 12,000 409,200
1989 900 10,800 420,000
1990 8GO 9,600 429,600
1991 700 8,400 438,000
1992 650 7,800 445,800
1993 600 7,200 453,000
1994 550 6,600 459,600

1995 500 6,000 465,600 *

Production to date 338,000 **
Total Recovery 803,600

* Note - This value corresponds with 472,527 Bbls. in Column 7,
Table 2, Exhibit 1 of our application.

*% Corresponds with Cummulative production of Columm 6,
Table 2 plus estimated production of 1,200 Bbls. for
December, 1975.
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TELEPHONES 574 . 330 FIFTH AVENUE S.W., CALGARY, ALBERTA T2P OL4

ACCOUNTING 263-6161
EXECUTIVE 261-7670

Department of Mines, Resources and
Environmental Management

Petroleum Branch

993 Century Street

Box 12

Winnipeg, Manitoba R3H OW4

Attention: Mr. H. C. Moster, Director

Dear Sir:
Re: Unitization and Waterflood Application
Waskada Field, Manitoba
In accordance with your request we are enclosing the following
information:

1. Summary of reservoir factors including estimated primary
recovery and original oil in place for each of the six
gpacing units.

2. A copy of a report prepared by Delta Consultants in
October, 1971 referring to fluid level surveys.

3. A summary of shut-in pressure readings taken from drill stem
test charts, relating to pressure decline during the
development peried.

4, A copy of a letter from Omega to D. & S. Consultants
relating to a fluid level survey conducted in July, 1974.

5. Reference to the Lasiter Correlationm - This article is taken
from AIME Transaction, May 1958, and Journal of Petroleum
Technology, May 1958. A copy of the article is encrosed
for your purposes.

As mentioned to you we have very poor records on pressure his-
tory of this pool. Omega ran a fluid level survey in mid summer 1974
and from records presented we could not determine a definitive fluid
level on any of the wells. Our best estimates from the sonolog tapes
would reflect an operating pressure in the range of 20 - 120 psig.

aene 2




-2 -

The pool may very well be producing on a gravity mechanism as the up
dip wells are not performing as otherwise expected.

We have just recently moved the satellite separator to the
main battery and have started taking gas readings. GOR on 12-30
appears to be in the range of 1000 whereas the two wells situated along
the down dip side of the pool (4-30 and 5-30) appear to have a very
low GOR in the range of 120 -~ 200. Hopefully, we will have more
precise data within the next few weeks.

As for our proposed water injection rates, that will depend on
the capability of the water source well and injection pressures.
However, cur current objective is approximately 1000 barrels per day.
This will provide reservoir fill up within an eighteen month period.

Regarding the graphical presentation of past reservoir
performance and projected waterflood performance, we have not yet
prepared such a graph. However, it is expected that we will attempt
to prepare an illustration of our expectations keeping in mind that
this is a pilot flood program. Our only reference to projected per-
formance at this time is shown in Table 3 of the D. & S. Consultant's
Report, which encompasses the entire poecl and two injectors. Our
application is intended to cover a portion of the pool and one
injector.

Yours very truly,

OMEGA HYDROCARBONS LTD.

President

TJH*vs

Encl.
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REPORT 7 WELLE I WASHADAE 2705

her 4, 1371.

Shoot Iluid lavels on all wezlls to determins hottem hole pump
efficiency and a shut in bottom hole prassurs darived Sron
6~30 which had bz2en shut in anpproxinataly 32 '3 wricr to

survey.

O>tain 0il sample and analvze to determinez orover acid stinula-
tion. _

ell Jts. Thg. Lavel from Prassure Pumn
Ho. In Hole Surface Csr. Submargenca

3-30 93 95 3 naig 93"
4-30 98 §5 - 12 »nsig 535°¢
5-30 98 97 23 psig 39
6-30 96 79 62 psig 527°

11-30 95 98.5 7 29 psig 15

'-t
)
h]
e

18]
(Vs
(9%

12-30 104 161 2

ANALYSTIS OF PLUID LEVEL DITERFINATION:

3-30 The sonic survev 3hows a pum» submargence of 93'. An
attempt to pressura un pump showed a pressura increase on the
upstroke hut a vressurz loss on ke downstroks wwhich indicatas
a leaking standing valve in the botton hola pump. The wcessure
rermained constant when the pump was stoppad, this was 901z to

check the tubing for laaks.
high annular fluid lavel provas very low svsten efficience.

Ve recommend the bottom hole pump. be repairad.

o B0 § o O I T,
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aztom hole pumn TrTILUe3 I0o2ails.
H . P, 3 ™ - C o -
5-39 Thz po-tom hola »ump 1s oparatling at m2XMIDURm atiliclency

dos
and the tubing has nd i12axs.

5-30 Tha survay indizatas a surface prasssure of §2 PSIG; 5277

o fluid at a gradient of .35%/ft or 134.3 PIIG, wydrastatic of

fluid; and at gas hvdrostatic of 5 usi ecuals totzl botica hole

prassure of 62 + 184.53 + 5 = 251.5 ?S5IG.

Trha boktom hole prassurz determined above may be incaorzacht dua

to formation vlugging and/or we2llhead leaks, but is accurate
ion.

enough to show a substantial drop due to depiat

11-30 The Lot
and the tubing nhas no l=aks.

12-30 The pressure test indicatss the bottcom hola pum
need repairs and the tubing does not leak, Sut the bot
pump is prone to gas leocking. This rosulcs in ooer 3v
efficiency, and explains the high £luid lavel encounta

the well.

tom nols pump is cperating at wmaximum efficlency

> doas not
tom hole
atam

rad in
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raoording anaular £luil rise in 3, 15 ans G0 BLndLR? LAtzivass,
Zrer shut in.
F o ~ -
Wall Ehct Shot Shot Cze. Caleu- Pro-
i H - K
2 £l 2 £3 PEIZ lztkad rotad

1

n e (J
|
LW LD
o8 Jo Y i

2
8
c > . 2
11-30 .= 9805 28.5 98+ 19 -4 . 3
12-30 i2l 101~ 100+ 24 1¢ 7

Q

Due to a foanming condition in the annulus tihe calculatad preductio:
is high, howaver an actual production rate of 3] BOPO was used

and each w21l prorated back to this amount to determine nore
accurately the productivity of sach well.

Tt was ass3umed that the GOR on each w=all rormalred conssant.
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Tha sthnalng and aveTllng valves
corrosion. The seating cups showed sevaere wear and
replacad.

The controls on the tast saparator
clas

)

A nig fluid level on 5-2
1320’ undar punzing conditi
nis l

on test saparator. Thi

:
b avel may
to foaming, but shows a x

\arked incr

The pump stroxe/minute was increas
result in a rate of 91 BOPD at 80%

ad
=

show=ad 3igns of -v2ar and
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on 6=30 wara dismantl

ned and re-adjustad to facilitate testin ng 0of walls.

8 indicatad a pump submergenca
ons at a rate of 50 Z20PD, recor

1
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be lower than recaorded
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T. M. 2009

Bubble Point Pressure Correlation

ABSTRACT

A correlation of the bubble point
pressure for black oil systems is de-
veloped using the standard physical-
chemical equations of sviutions. The
correlation iy based on 158 experi-
mentally measured bubble point pres-
sures of 137 independent systems
and iy expressed in terins of the
usually measured field parameters—
flash separation gas-oil ratio, rank oil
gravity, total gas gravity, and reser-
voir temperature.

The data were obtained on sys-
tems produced in Canada, Western
and Mid-Continental United States,
and South America. The average er-
ror (algebraic) in the representation
is 3.8 per cent, and the maximum er-
ror encountered is 14.7 per cent.

INTRODUCTION

In the absence of experimentally
measured properties of reservoir
fluids, it is often necessary for the

field engineer to make estimates re-

garding the fluid properties based on
the usually measured producing pa-
rameters. To aid in these estimations,
various correlations have appeared in
the literature in recent years. Among
the pertinent properties of interest is
the bubble point pressure. A correla-
tion for this paramcter has been re-
ported by Standing'. However, this
correlation was based essentially on
C.lf.nia produced crudes and this
limitation was pointed out with its
presentation, The corrclation pre-
scnted in this paper utilized data on
crude oil systems from Canada, Wes-

Qelginal manuseript received  in Society
of Petroleum Engineers otlice Jept, 15, FT.
Revismd manuseript recvived  April 3o 19548,
Puper presented nt Fall Mocting of Southern
Culifornin Petroleum Scetivn in los Angeies,
Oct. §7-18, 10T,

WHeferences given bt ehd of paper.

¥0OL, 213, 1934

MAGNOLIA PETROLEUM CO.

J. A LASATER DALLAS, TEX.

tern and Mid-Continental United
States, and South America.

CORRELATION DEVELOPMENT

The basic assumption used in this
development is the same as employed
by Standing’,

Po =.f(R: 'Yan rr I‘)- . . . (1)
There is a wide variety of ways to
combine these parameters; however,
in this instance the combination was
made on the basis of Henry's law’,
Accordingly, the relationship pro-
posed is

=y AL . . o 0 o (2)
Although Eq. 2 defines an individual
system, it is of limited value since H”
is 2 function of gas-phase composi-
tion and the system temperature,

It was observed that for the sys-
tems where the bubble point was
measured at several temperatures that
the ratioc of the bubble point pres-
sures and the ratio of the correspond-
ing absolute temperatures { °R} were
practically identical, Thus, for cor-
relation purposes the bubble point
pressure may be taken as a direct
function of the absolute temperature.
This relation is valid only for those
systems that are not near the critical
point. Accordingly, this correlation
will be inadequate for systems in the
region of the critical point.

The solubility of the various hy-
drocarbons found in the gas phase
increases with the molecular weight.
Thuo, :h: saturation pressure should
be inversely related to the gas grav-
ity.

Applying these principles to Eq. 2
and rearranging terms gives:

(————”‘)T(”“) =y i . . (3

The variables on the lcft side of
Eq. 3 were dosignated as the “bub-
ble point pressure factor™,

— n’
P n’_}_n.H R £

The number of mols of tank oil
per barrel is a function of the “me-
lecular weight” of the tank oil. Al-
though the tank oil is a complex mix-
ture, it was assumed for the purposes
of this correlation that a unique mo-
lecular weicht could be assigned to a
given oil. This was designated as the
“affective molecular weight”, and was
related to the oil gravity,

M.=HTL . . o (5)

This empirical relationship was
developed simultaneously with the
correlation by assuming values of M.,
and working to obtain a smooth
curve for both the correlation and
the effective molecular weight. The
relationship between the oil gravity
and the effective molecular weight
used in this corrzlation is shown in
Fig. 1.

The effective molecular weight is
somewhat higher than the molecular
weight of the €, fruction. The dif-
ference between these values is larg-
est for the low-gravity systems. It is
noted that this effective molecular

e
3
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. refationship  corresponds
v to that given for crude oil
g with a UOP characterization
IJCIUF{Of 11.8.

Ther ionship between the bub-
ble poiny pressure factors calculated
from the experimental data and the
£as mol fraction is shown graphically
in Fig. 2. Representative values of
the curve are given in Table 1. Since
the representation of Fig. 2 is not 3
linear function of the variables, H
is not a constant, Thus, a simple
analytical expression was not ob-
tained, and it is Decessary to rely on
the graphical representation of Fig.
2 to obtain p, from Yo

The bubble point pressure for a
given gas-oil system may be obtained
from the correlation by the utiliza-
tion of Figs. 1 and 2. The effective
molecular weight is established from
the crude oil gravity, Fig, 1, and the
gas mol fraction is obtained from the
following equation,

1 | ]

‘8

b
;

]

'I :‘ i’l
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20 -1
(1] o “1

(X3 3 7 -
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Ve A

o Qs o8 L1 X
$A3 MO, PaaCnon

Fie. 2—Couneration or Busare Point
PRessurr Facron.
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TABLE 1-~SMOOTHED BUBILE POINT FACTOR

FUNCTION
Gas Mal Bubble Paint
Fraction Piatsura Fogies
0.08 0.7
¢.100 .20
0.150 .42
6.200 0.58
0.25¢ 0.75
0.260 0.94
0.130 1.1¢
0.400 1.47
0.450 1.74
Q.300 2.10
0.550 2.70
0.400 3.29
0.6%0 1.80
0.700 4.30
0.750 4.%0
0.300 5720
.850 &.70
R/379.3
Yo = . (6)

350 Yo'

R/379.3 + Y

The value of the gas mol fraction

is applied in Fig. 2 to obtain the

bubble point pressure factor. The

bubble point pressure is calculated
by use of the following equation

oy = (p)ir + 459.6). N
e

The 158 experimentally deter-
mined bubble point pressures of the
137 independent crude oif systems
were compared with the vajues pre-
dizted by the correlation. This com-
parison showed ap algebraic devia-
tion of 3.8 per cent. Approximately
21 per cent of the data points show
a deviation of 0.5 per cent, and 80
per cent have a deviation of less
than 6.5 per cent, The maximum er-

ror encountered was 14.7 per cent.

The ranges of the field measured
parameters covered in thig correla-
tion were as foilows,

Bubble point pretiures 48-5780 prig

Flosh gas-oil raties 3-2903 cu fi/bbi
Tank oil gravitiay 17.9-51.1° API
Total Gos grovidies

{air = 1.0} 0.574-1,223
Retervoir temparatyres 82.272"s
Separatar stages

{stock tank = 1) 1-3
Separater lempearatyres 34-106"F
Separater pressures 15.50% piia

This correlation was based on sys-
tems essentially free of non-hydro-
carbon material. The presence of
large amounts of nitrogen, carbon
dioxide, hydrogen sulfide, etc., will
result in the predicted bubble point
being low. The following is givena as
2 guide t0 the effors ~¢ o1y, presence
of non-hydrocarbon materials,

Ereor in
Par Cont Predicted o)

Companent of Gar (Per Cant low)
Corbon dioxlde .1 5.0
Hydrogen sulitde R ] 1
Corbon dioxide 3.1 -
Mitrogen 2.5 7
Larbon disxide 9.3 *

A caleulation chart has been pre-
pared based on this corrclation that

permits rapid graphical evaluution of
e predicted bubhie point. This eal.
culation churt is shown in Fig. 3.
The error distribution using the cyl-
cublition chart s cssentially the same
as found for the corrclation,

CONCLUSION

The correlation is senerally appii-
cable to a large number of producing
areas and provides a rapid method of
estimating the bubble point pressere
of crude systems with g reasonable
degree of accuracy,

NOMENCLATURE

f = function

Yo = total gas gruvity (air-= 1.0)
¥. = tank oil specific gravity
H' = general Henry’s law constant

H = specific Heary's law constant
(independent of gas com-
position and temperature)

M, = effective molecular weight of
tank, oil ;

7, = mols of gas

#, = mols of tank oil

¥, = mol fraction of gas

#s = bubble point pressure, psia

Pr = bubble point pressure, factor .

R = total flash separation gas-oil
ratio, cu ft/bbl (measured
at 60°F)

I' = tank oil gravity, “API (cor-
rected to 60°F)

¢ = temperature, °F
T = absolute temperature, *R
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263-6151 #574, 330 - 5th Avenue S.W.,

July 29, 1974

D. & 8, Comsultants Ltd.,
Tta Flr., 530 - 6th Ava. S.W.,
Calgary, Alberrta.

Attaeation: HMr. George Misner

Dear Sir:

Fnclosed please find two vroduction summary forms, both of which
illustrate royalty details or Omega's wells.

Also, we hava obtairned by telephone the f£luid level shots that were
nentioned to you by telephons today.

FPluid levels awre ns follaws: .
CASTNG ESTIMATED

WELL TUBING JOINTS TO FLUID FLUID LEJEL QVER PLRFS FPRISCIRT  PRESSURE
3-30 95 85°' 20 PSIG 50 -
4330 96 700 20 45
530 96 60* 20 40 -
6-3C 94 60° : g0 120 -
11-30 g0 220" 0 70 .

12-30 99 0 20 20

Production from &4 wells 40-45 thls/day. »
Ol“l Gf‘da/nicnf .39 fs’/"ﬂ/f

»* This well has been shut i{n for about two weeks because of pump problems.

** This well has been shut in for several months following an acid Job and
has not responded to pumping. It will be reworked in the n=ar term.

We have not been successful *n raising Steve Hegion b *~Y2phore sc 1
g £

have asked Whistler Petroleums for the royalty detalls, which will be for-
warded to you,

..-./2



1f we can obtain any other useful information such as operating
cogt, now est mated to be $350/month, we will forward same to you.

Yours very truly,

OMEGA .HYDROCARBONS LTID.

T. J. Hall’ P. Eng.

TJE/ml ]
Enclosures



VAN OTL FILLD

Sunmmary of Drill Stem Test, Pressure Data
taken from 0.5.7T., Charts of Waskada wells -
indicating raservoir preéssure decline over
the first year of produntioa.

2
a

Waskada Well lumber Date of Initial Final
Test Shut-in ) Suet-in

PSIG PSIG

*11-30 Jan/67 1358 1358

5-30 March/67 1335 1353

8-25 May/67 1334 1334

6—50 Nov/67 1017 1017

3-30 Nov/67 ;109 _ ' 1109

12-30 Nov/67 1060 951

4-30 Dec/67 | - 937

*#11-30 was the discovery well indicating
an original reservoir pressure of 1358 psig
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INTRODUCTION

The acreage discussed in this report is located in

Township 1 - Ranges 25 and 26 -~ WPM. The total acreage comprises

~ Sixteen Hundred (1600) acres. The acreage distribution is shown

on Maps No. 1 and 2,

Two o0il wells, Omega Waskada 11-30-1-25 and Omega
Waskada 5-30-1-25 were drilled in January and March of 1967. A
third well, Omega Waskada 8-25-1-26 was drilled and abandoned in
May of 1967,

Four oil wells, Omega Waskada 3-30-1-25, 4-30-1-25,
6-30-1-25 and 12-30-1-25 were drilled, completed and placed on
production during November and the early part of December, 1967.
The Omega Waskada 4-31-1-25 well was drilled and abandoned in
May of 1968,

The Waskada 0il Field produces light gravity crude
(38° API) from the Alida beds. The crude sells at the well head
for $2.245 pex barrel,

AIl wells in thé Waskada Cil Field are on a Manitoba
allowable of 50 barrels of oil per day.

Current production data indicates that the 4-30 and
5-30 wells can exceed this allowable. The 3-304 6-30 and 12-30
wells can produce near their allowables, with the 11-30 well
somewhat below its allowable.

This property is located approximately 50 miles South
of the Virden - Roselea Mississippian 0il Fields and approximately

55 miles Southeast of the Cromer Oil Terminal.



oD 0 { continued)

Proven recoverable oll underlying the Omega Hydrocarbon's
Waskada Acreage was calculated at 436,100 Barrels.
. Probable recoverable oil underlying the Omega Hydrocarbon's

Waskada Acreage was estimated at 90,000 Barxels.

Inc%uded in this report are Mississippian Topographic
Contours (Map No. 2) and Structure Contours on the Base of the Alida
Pay Zone.

Also included in this report are tables outlining the
“Predicted Future Production from the Omega Waskada Oil Wells", and
the "Engineering Valuation of the Remaining Recoverable Oil Reserves

for the Omega Waskada 0il Wells",

The present net worth (Discounted at 10¥) for the Six (6)
drilled Omega Oll Wells was calculated at $458,520.00.



GEQLOGY -
Regional

The acreage lies on the Eastern flank of the Williston

Basin. Regional strike is Northwest = Southeast = except for local
irregularities and dips, which are Southwest at Spproximately 50 feet

pexr mile.
Stratiqraphy

The Omega Hydrocarbon Waskada 5-30-1-25 wall encountered

the following sections

Formation or Marker . ' Depth {Feet) Sub-Seg
Saecond White Specks 1567' - 17
Base Fish Scales \ 1800 = 250
Blairmore - 1983 - = 433
Jurassic ‘ 2190 - 640
Watrous 2780 | | . =1230 -
Red Beds o . 2910 S 1360
Alida (Mississippian)’ 3025 ' =1575
Tilston .. ax - ~1580
Total Depth | 395 1645
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Topographic¢ contours drawn on the top of the Mississippian
(#ap No. 2) indicate a North - South plunging anticlinal nose cutting
across Sections 19 and 30 of Township 1 - Range 25 - WPM,

This structure formed is Pre-Mésozoic and could be Tectonic
in nature, but is probably due to salt - collapse in the underlying

Prairie Evaporite.

CREAGE RIBUTI

Township 1 = Range 25 — WPM

SW 1/4 of 30 and N 1/2 of 30
SE 1/4 of 31

ownshi = Range 26 = WPM

E 1/2 of 25 and all of 36

A Totql of 1600 Acres
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Well: = Lsd, 3=30-1-25-WPM

Zones - Alida {Interval 3027-3040')
Fay Thickness: - 11,0

Average Porosiéy: - 11.5% .

Porosity Range: - 9,0 = 15,%

Recovery Factor: - 30%

Formation Volume Factor:s = 1,150
Connate Water: - 35%

Average Permeability: - 2.2 md,

Based upon the above reservoir faciors, the proven =
primary recoverable oil in the Alida Formation was calculated at
i51.0 Barrels per acre - foot,

Based on a productive area of 440 acre = fset, the
proven = primary recoverable Alida oil underlying Lsd, 3-30~1-25

was calculated at 66,500 Barrels. _ :
i ) \\‘L\( E . . . L A e e - """‘ .
A ! Yo
7758 X s K £s 275K A
Il 50 '



OIL R ATIO

Wells = Lsd. 4=30-1-25~WPM
Zones: - Alida {3046-3064")
Pay Thickness: - 15,0!

Average Porosity: - 17.9%

Porosity Range: - 8,0 = 23,3
Recovery Factors - 25%

Formation Volume Factors = 1,130

Connate Water: - 35%

Average Permeability: - 45,2 md,

Based upon the above reservoir factors the proven -
primary recoverable oil in the Alida Formation was calculated at
195,0 Barrels per acre — foot. .

Based upop a prodﬁctive area of 600 acre - feet, the
proven - primary recoverable Alidajoil underlying Lsd.‘4-30-1-25

was calculated at 117,000 Barrels. - .

[N

N



Wells -~ Lsd, 5-30-1-254HPM
Zones -~ Alida (3046-3062')
Pay Thickness: - 15.9"

Average Porosity: - 14,3%

Porosity Rangat - 7.6 ~ 21,7%
Reéovery Factor: - 253.

Formation Volume Factors = 1.150

Connate Watexs - 3%

Average Permeability: - 41,2 md.

Baséd upon the above resexrvoir factors, the proven -
primary recoverable oil in the Alida Formation was calculated at
156.0 Barrels per acre = foot,

Based upon a productive area of 636 acre = feet, the

proven - primary recoverable Alida oil underlying Lsd. 5=30=1-25

was calculated at 99,200 Barrels. .



e

0 ESE | )

Wells = Lsd, 6=30-1-25-WPM
Zone: - Alida (3022-3034')
Pay Thickness: - 12.0"

Average Porosity: - 9.1%

Porosity Range: w 6.6 = 15.5%
Recovery Factori - 30%

Formation Volume Factor: = 1.150

Connate Water: - 35%

Average Permeability: 5.4 md,

Based upon the above reservoir factors, the proven -

‘primary recoverable oil in the Alida Formation was calculated at

J

119.0 Barrels per acre - foot.
Based on a productive area of 480 acre - féet, the
proven = primary recoverable Alida oil underlying Lsd. 6-30-1-25

was calculated at 57,000 Barrels.

o1 ER ERM 0
Well: - Lsd. 8-25-1-26-WPM
Zones = Alida (3068-3084')

This zone tested water on a drill stem test and the well
was abandoned. Electric logs and diamond cores indicate similar

characteristics as the 4=30=1-2% and 5=30-1=25 wells.



OIL RESERVE DETERMINATION

Led. 11-30-1-25-WPM

Well: -

Zone: - Alida (3026-3038')
Pay Thicknessi - 6.0'

Average Porosity: - 9.8%

Porosity Ranges - 6,4 = 14, 2%
Recovery Factor: - 30%

Foimation Volume Factor: =~ 1.150

Connate Water: - 35

Average PerméQbilitys - 4,85 md.

Based upon the above reservoir factors, the proven - primary

" raecoverable oil in the Alida Formatlon was calculated at 128.5 Barrals

pexr acre = foot. - !

w

Based upon a productive area of 240 acre - feet, the

proven - primary recoverable Alida oil underlying Lsd. 11-30-1-25 was

-

{

calculated at 30,900 Barrels. -



W

€

OIL RESERVE DETERMI oN

Well: ‘=~ Lsd, 12-30-1-25-WPM
Zones - Alida (3041-30%55")
Pay Thickness: - 10.5!

Average Porosity: - 11.9%

Porosity Range: - 5.8 - 13.%
Recovery Factor: - 3%

Formation Volume Factor: - 1.150

Connate Water: - 35%

Average Permeability: - 41.8 md.

Based upon the above reservoir factors, the proven -
primary recoverable oil in the Alida Formation was calculated at
156 Barrels per Acre - Foot.

Based upon a productive area of 420 acre - feet, the
proven — primary recoverable Alida oil underlying Lsd. 12-30-1-25

was calculated at 65,500 Barrels.

OIL RESERVE DETERMINATION

Well: Lsd, 4-31-1-25-WPM
Zone: Alida (3004-3014')

This zone was tight due to infilling of secondary
anhydrite. Some oil stain was observed in the core. This 4-31-1-25
well is close to the zero edge of the Alida porosity, with the
probability of the porosity opening up down - dip to‘the west and

southwest.



OIL RESERVE DETERMINATION ( PROBABLE)
@

Lsd, 13-30-1-25-PM

Based upon projected resexrvoir factors, the probable
primary recoverable Alida oil underlying Lsd. 13=30=1-25 was
estimated at 60,000 Barrels.

Lsd, 14=30~]-25-WPM

Based upon projected reservoir factors, the probablé
primary recoverable Alida oil underlying Lsd., 14-30-1-25 was
estimated at 30,000 Barrels.

: No proven or probable primary recoverable Alida oil

: ' was estimated for the Omega Hydrocarbon acreage underlying the
East 1/2 of Section 25 - Township 1 ~ Range 26 — WPM, the Northeast

@5@ 1/4 of Section 30 ~ Township 1 - Range 25 - WPM, and the Southeast

1/4 of Section 31 = Township 1- Range 25 = WPM.

”



[+

PROVEN AND PROPABLE OTL

PROVEN - PRIMARY (Bbls,)  PROBABLE - PRIMARY (Bbls,)
3-30-1-25 665500
4-30-1-25 117,000
5-30~-1-25 99,200
6=30-1-25 : 57,000
11-30-1-25 30,900
12-30-1-25 65,500
13-30-1-25 - 60,000
14-30=1-25 _— 30,000
8-25-1-26 - -
9-25-1-26 - -
16-25-1~26 -— —
TOTAL 436,100 (Bbls.) 90,000 (Bbls.)
T—r—— R

PRODICTION, DATA
Complete productlon data up until

June 30th, 1968, is listed as

follows:
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DATE
January - 1967
February ™"
March o
April nn
May -
June "o
July "

August 1

September "*
Octobexr ne
November ™
December "¢
- January - 1968

February "

March "
‘ April n
' my "
June - 1968
. }J‘ ~

A TOTAL OF 59,033 BARRELS -

194
366
871
644
632
652
618
550

652

490
584
705
592
574

564
560

WASKADA PRODUCTION

OM INCE

397
1223
1677
1810
1633
1761
1631

1612

1621
1412
1430
1365
1290

1325
| 558

638

1376
948
988
940
801

868
{054

583

894
780
862
1012
980

1041
RIS

1378

1587
986
1033
1067
911

834
1516

913

785

1290

1365

1334
1215

1212
1449



¥

. -
)

ESTIMATES OF OIL RESERVES AND ENGINEERING VALUATION OF THE
ACREAGE_UNDERLYING THE OMEGA HYDROCARBONM'S WASKADA OIL WELLS =

Since no bottom hole pressures or gas production tests have
been taken to date on the Omega Oil Wells, the reserve estimates were
made by the volumetric method using information obtained from the
interpretation of well logs, core analyses and completion reports.

The Omega 11-30-1-25 well has been on continuous production
since January of 1967, while the Omega 5-30-1-25 well has been on
production since March of 1967. The remaining 3-30, 4-30, 6-30 and
12-30 wells have been on production since early December, 1967.

To date no water has been produced along with the oil from
these six wells.

. Normally when calculating reserves for a new oil field, it
is assumed that the only recovery mechanism operating in the resexrvoir
1s a solution gas drive - reserves are therefore calculated using a
recovery factor of 20%. In the case of the Waskada wells, the
production history is such that a 25 to 30% recovery factor can be
readily used in calculating the recoverable oil. Sufficient oil has
now been produced from the fleld (59,033 Bbls.) to indicate that at
least a partially, if not completely effective water drive is taking
place in the field. If this were not the case, production would be
characterized by either an increasing gas/oil ratio or declining

production rates, neither of which has occurred.
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(Production Data from 5-30 Well)
Further evidence to support a natural water drive is the presence
of an excellent down dip aquifer in the Alida beds in the Omega

8=25-1«26-WPM well.

In all likelihood, due to the excellent reservoir characteristics
evidenced by the producing wells and the presence of a large down
dip water zone, the recovery factor will possibly be higher than

the 25 - 30% factor used.

Tables 1 to 6 summarize the production to the end of December,

1967, and the estimated future oll and water production.

Tables 7 to 12 summarize the gross income, operating expenses,

royalties, net revenue and present worth discounted at 10 percent.



¥ ASEADIA FIEED

Cum. Prod.
to
Dec. 31,/73 Jan. Feo. Mar, April May June July Aug. Sept. Cot Nev.
"OPPERHEAD OIL CO.
icpperhead Tri-West Waskads OILL 55,891 830 TEE 824, 146 2833 5£0) 531 L7 53¢ £uh 55 £,13 Fo 003
11-19-1-25 WATER  2,7LL 112 10 120 27 5L 84 i &t 72 7 Th 24 J,5¢l
opperhead Tri-West Waskada 123
12=19=1-25 1,703
‘opperhead Pri-West Waskada L10 392 337 ITL 92 540 496 476 L35 L20 4,521
13.19-1-25 120 11L 102 68 8 46 52 L8 L2 L 4a 758
Jopperhead Tri-West Wasksoa 2L, 191 1l 320 456 36 i2n LBZ L1g .11
1L=19-1-25 <3
TOTAL - OIL 147,761 1,054 1,339 1,275 520 92 1,143 1,512 1,LL3 1,272 1,011 1,607 1,398 Loy
WATER 2,288 2€7 2L 202 95 8 1C0 13¢ 120 pre] 1€ Py 122 1,822
MEGA HYDROCARBONS LTD. '
mega Waskada 3-30-1-25 39,242 313 354 278 232 54 =35 317 2¢¢ 250 311 3,237 i
Umega Waskada L-30-1-25 38,332 26 1.8 255 220 59 200 299 357 180 <55 il )
Omega Waskada 5-30-1-Z5 82, 239 192 L0 228 &l 2Lz 297 365 31 13 EXIS 1,0LF 8, e00
Omega Waskada 6-30-1-25 61,212 350 31 28g 28C 10 2.8 <59 381 32f 35 Lin 2,768
Tmega Waskada 11-30-1-25 35,161 az (23 8¢ TS
Omega Washada 12-30w125 PR {13 ELN 3w 197 235 317 3lo 323 .3 i 173
TOTAL - CIL 1,535% 1,263 Z,2h FAEN 1,733 L.l 1,71 it
WATE® -
PREVIONS FRODUCKES
~perial Oil Limited
-ASKADA FIELD - TCTAL CIL LAF L L2E 3,307 2,73 Z,75s s o K 2,078 . e &, PR : - Tl
WA iR 251 200 ol E e T . Lee x
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TABLE I

oy : ' PREDICTED FUTURE PRODUCTION
i on
OME DA O
TOTAL * APPROX.
WELL OIL WATER FLUID WATER
3-30  YEAR BRLS. BELS, BELS, %
1968 14,600 == 14,600 0
1970 10,540 600 11,140 © 5.2
1971 8,970 1,050 10,200 10.3
1972 7,625 1,790 9,415 19
1973 5,485 3,300 8,785 37
1974 4,600 5,000 - 9,600 52
D o 64,220 11,740 76,140

Cumulative to December 31, 1967 = 638 Bbls.
Total Recoverable Oil - - 64,858 Bbls.
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1968
1969
1970
1971
1972
1973
1974

1975

1976
1977

1978

TABLE 2

PREDICTED FUTURE PRODUCTION

on
OMEGA WASKADA OJ]

TOTAL APPROX.
oIL WATER FLUID WATER
BBLS. RBRLS., BBLS, S
18,250 - 18,250 0
15,510 - 15,510 0
13,190 . 750 13,940° 5.4
11,210 1,200 12,410 9.6

9,530 1,800 11,330 16

8,100 2,500 10,600 23,9

6,880 3,000 9,880 30

5,850 3,500 9,350 37

5,000 4,100 9,100 45

45250 4,700 . 8,950 53

3,600 5,500 9,100 61
101,370 27,050 128,420
Cumlative to December 31, 1967 = 583 Bbls.

Total Recdverable 01l

101,953 Bbls.



TABLE 3
PREDICTED FUTURE PRODUCTION
on

OMEGA WASKADA OIL WELLS
: . TOTAL APPROX.
WELL OIL WATER FLUID WATER
530  YEAR BRLS. BBLS, BBLS, %
1968 18,250 = 18,250 0
1969 15,510 780 16,290 5
1970 13,190 1,750 14,940 11.5
1971 11,210 3,050 14,260 21.5
1972 9,530 4,500 - 14,030 32
1973 8,100 6,100 14,200 42
1974 6,880 ~ B,100 - 14,980 54
1975 * 5,850 10,100 15,950 63
(e o 1976 5,000 12,000 17,000 70
93,520 46,380 139,900

Cumulative to December 3l, 1967 - 11,744 Bbls.

Total Recoverable Oil - 105,264 Bbls,

) b



YEAR
1968
1969

1970

1971

1972
1973

TABLE 4

PREDICTED FUTURE PRODUCTION

on
0 DA O 5
TCTAL APPROX.,

OIL WATER FLUID WATER
BBLS. BBLS, BBLS, -
14,600 — 14,600 0
12,400 - 12,400 0.
10,540 600 11,140 - 5,2 .
8,970 1,100 10,070 11
7,625 1,800 9,425 19
5,485 3,300 8,785 37
59,620 6,800 66,420

Total Recoverable 01l

- Cumulative to Dacember 31, 1967 - 1,378 Bbls.

[ - 60’99831)15-

1
Ypod-
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WELL
1130

1968

1969
1970

1971

1972 .
1973

TABLE 5
PREDICTED FUTURE PRODUCTION
on |

Ol W o)

‘ TOTAL APPROX.
OIL WATER FLUID WATER
BBLS. BBLS. BBLS, %
7,300 0 7,300 0 ‘
6,200 0 6,200 0
5,300 300 5,600 5.4
4,500 600 5,100 11.5
3,900 900 4,800 19
3,300 1,500 4,800 a1

, /

30,500 3,300 33,800

Total Recoverable Olil

Cumulative to December 31, 1967 = 6,596 Bbls.

- 37,096 Bbls.



& ' TABLE 6

s PREDICTED FUTURE PRODUCTION
OMEGA WAS&OSA QIL WELLS
‘ TOTAL APPROX.
WELL OIL WATER FLUID WATER
1230 YEAR BELS. BELS, BBLS. %
1968 14,600 — 14,600 . O
1969 12,400 600 13,000 4,5
1970 10,540 1,100 11,640 9.5
1971 8,970 1,800 10,770 17
1972 7,625 3,400 11,025 - 3L
1973 5,485 4,000 9,485 a2
1974 4,600 5400 10,000 54
' 64,220 16,300 80,520

Cumulative to December 31, 1967 ~ - 913 Bbls.

Total Recoverable 0il . = 65,133 Bbls.

-
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1968

1969

1970
1971
1972
1973
1974

TABLE 7
ENGINCERING VALUATION
of .

REMAINING RECOVERADLE OIL RESERVES

on
OMEGA WASKADA OIL WELLS

CROWN & OPERATING WATER

11,740

GROSS NET PRESENT WORTH
OIL WATER INCOME OVERRIDING COSTS DISPOSAL INCOME (@ 10% DISCOWN
_BBLS. BBLS, ° s ROYALTIES $ $ $ FACICR  AMOL
14,600 -— 32,800 8,200 H.uoo, ) | _ 23,100 0.9091  214C
12,400 — 27,810 6,950 _ 1,500 . .,n_.. 19,360 0.8265 15y
10,540 600 mw,ouo 5,910 | wwmoo SN 60 16,180 0.,7513 12,
8,970 1,050 20,200 55050 . 1,500 - 105 13,545 0,6830 9y
7,625 1,790 17,200 44300 1,50 179 11,221 0.6209 65
5,485 3,300 12,320 3,080 1,500 330 7,410 0.5645 4
4,600 5,000 10,330 2,590 1,500 500 - 5,740 0.5132 2
64,220 E,a.us 36,080 | 10,500 1,174 96,556 72,

1) Gross Income @ $2,245 per Bbl.

2) Crovm Royalty - 25% : :

mw Operating Costs @ $125,00 per Month
Water Disposal Cost @ 10¢ per Bble
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YEAR
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977

1978

ENGINEERING VALUATION

on
OMEGA WASKADA OTL WELLS

REMAINING RECOVERABLE OIL RESERVES

27,050

GROSS CROWN & OPERATING WATER NET PRESENT WORTH
OIL WATER INCOME OVERRIDING COSTS DISPOSAL INCOME (@ 10% DISCOUNT,
BBLS. BBLS, $ ROYALTIES $ $ _$ FACTOR __ AMOUNT
18,250 -— 41,000 10,250 1,500 - 29,250 0.9091 26,60
15,510 - 34,800 8,700 1,500 -— 24,600 0.8265 20,30
13,190 750 29,600 7,400 1,500 75 20,625 0.7513 15,50

11,210 1,200 25,200 6,300 1,500 120 17,280 0.6830 _wp.mo

9,530 1,800 21,400 54350 1,500 180 14,370 0,6209 8,92
8,100 2,500 18,200 44550 1,500 250 11,900 0.5645 6571
6,880 3,000 Hm.wuo 3,860 1,500 300 9,790 0.5132 5502
5,850 3,500 13,150 3,290 1,500 350 8,010 0.4665 3,73
5,000 4,100 11,250 2,810 H.woo 410 mpmmo 0.4241 2,77
4,250 4,700 9,550 2,390 1,500 470 5,190 0,3855 2,00
3,600 5,500 m.amo 2,015 1,500 550 4,035 0.3505 1,41

101,370 227,700 564915 wo.woo 2,705 152,080 104,7¢

2

4

Hw Gross Income @ $2.245 per Bbl.
Crown & Overriding Royalty
mw Operating Costs @ $125,00 per Month

Water Disposal Cost @ 10¢ per Bbl. -

4~30

25

o«



TABLE 9
ENGINEERING VALUATION '
of
REMAINING RECOVERABLE OIL RESERVES
‘on .
OMEGA WASKADA OTL WELLS . ’

GROSS CROWN &. OPERATING WATER | NET PRESENT WCRT

OIL WATER INCOME OVERRIDING COSTS DISPOSAL INCOME (@ 10% DISCOL
YEAR . BBLS. BBLS, _s ROYALTIES s $ $ FACTOR  AMC
1968 18,250 - 41,000 10,250 1,500 ; - 29,250 0.9091 26,
1969 15,510 780 34,800 8,700 1,500 ) 78 24,522 0.8265 20,
1970 13,190 1,750 29,600 7,400 1,500 TS 20,525 0.7513 15,
1971 11,210 3,050 25,200 6,30 1,500 05 17,095 0.6830 11,
1972 9,530 4,500 21,400 . 5,350 1,500 . 450 - 14,100 0.6209 8,
1973 8,100 6,100 18,200 4,550 1,500 610 11,540 0.5645 64
1974 6,880 8,100 15,450 . 3,860 1,500 810 . 9,280 0.5132 4,
1575 5,850 - 10,100 13,150 3,290 1,500 1,010 7,350 0.,4665 3,
1976 5,000 12,000 11,210 2,810 H.woo 1,700 5,200 0.4241 2,

93,520 46,380 210,010 §2,510 13,500 5,138 138,862 | 99,

1) Gross Income @ $2,245 per Bbl.

2) Crown & Overriding Royalty - 258¢

3) Operating Costs @ $125,00 per Month p
4) Water Disposal Cost @ 10¢ per Bbl, .

5-30 . )
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YEAR
1968
1969
1970
1971

1972

© 1973

TABLE 10
ENGINEERING VALUATION
of
REMAINING RECOVERABLE OIL RESERVES
on .
OMEGA WASKADA OII WEILS

GROSS CROWN & ' OPERATING WATER NET PRESENT WOR;
oIL VIATER INCOME OVERRIDING COSTS DISPCSAL INCOME (@ 10% DISCO:
BELS. BBLS, $ ROYALTIES $ $ $ EACTOR  AM
14,600 - 32,800 8,200 1,50 - 23,100 0.9091 21
12,400 - 27,810 6,950 : 1,50 o 19,360 0.8265 T
10,540 600 23,650 5,910 C 1,500 00 60 16,180 0.7513 12

8,970 1,100 20,200 5,050 1,500 110 13,540 0.6830 9
7,625 1,800 17,200 4,300 1,500 " 180 11,220 0.6209 6
5,485 3,300 12,320 3,080 50 0 30 . 7,410 0.5645 4
59,620 6,800 133,980 33,490 9,000 680 90,810 69

1) Gross Income @ $2,245 per Bbl,

2) Crown & Overriding Royalties @ 2% .
mw Operating Costs @ $125.00 per Month
Water Disposal @ 10¢ per Bbl.

6-30



TABLE 11
ENGINEERING VALUATION
of
REMAINING RECOVERABLE OIL RESERVES ,
on : : . '
OMEGA WASKADA OIL WELLS

| GROSS - CROWN & OPERATING WATER NET PRESENT WORT

oIL WATER INCOME OVERRIDING COSTS DISPOSAL INCOME (@ 10% DISCOU
YEAR BBLS. BBLS, 5 ROYALTIES $ $ $ FACTOR  _AMO
1968 74300 - 16,400 3,275 .. 1,500 ~— 11,625 0.9091 10,
1969 6,200 — 13,930 2,790 1,500 - 9,640 0.8265 7,
1970 5,300 300 11,900 2,380 1,500 3 75990 0.7513 5,
1970 4,500 600 10,125 2,025 1,500 60 6,540 0,683 4,
1972 3,900 900 8,760 1,755 . 1,500 90 5,415  0.6209 3,
1973 3,300 1,500 75420 1,485 1,50 150 4,285 T ouseas 2,

30,500 3,300 68,535 13,710 9,000 330 45,495 3a,

1) Gross Income @ $2.245 per Bbl.
2) Crovm & Overriding Royalties - 20§
3) Operating Costs @ $125,00 per Month
4) Water Disposal @ 10¢ per Bbl,

1-30

& | a o - o



YEAR
1968
1969
1970
1971
1972
1973

1974

TABLE 12
ENGINEERING VALUATION
of
REMAINING RECOVERABLE OIL RESERVES
on
OMEGA VIASKADA OII WELLS

CROWN & OPERATING WATER

| GROSS NET PRESENT WORTH
oIL WATER INCOME OVERRIDING COSTS DISPOSAL INCOME (@ 10% DISCOUN]
BBLS. BBLS, $ ROYALTIES s $ $ FACTCR  AMOW
14,600 - 32,800 6,550 . 1,500 — 24,750 0.9091 22,4
12,400 600 27,800 5,550 1,500 60 20,690 0.8265  1T,L
10,540 1,100 23,650 4,725 1,500 110 17,315 0.7513 13,0
8,970 1,800 20,150 4,025 | 1,500 180 14,445 0.6830 9,8
7,625 3,400 17,100 3,420 . 1,500 340 11,840 0,6209 7,3
5,485 4,000 12,320 2,460 1,500 400 7,060 0.5645 4,4
4,600 5,400 10,330 2,065 1,500 540 6,225 0.5132 3,2
64,220 16,300 144,150 28,795 . 10,500 1,630 103,225 Ty

1) Gross Income @ $2.245 per Bbl.

2) Crown & Overriding Royalty - 20%
3)  Operating Costs @ $125,00 per Month
4) WVater Disposal @ 10¢ per Bbl.



on the Omega - Hydrocarbon Waskada property in Township 1 = Range 25 =

TO WHOM IT MAY CONCERN:

The following Information is to accompany my report

WPM (Mariitoba_)

A)
o B)

b)
W ‘ % c D)

E)

S

Je A. Dockery, 4820 - Bth Avenue S.E., Calgary, Alberta, Canada.
Graduated from the UniQe;sity_of Alberta in 1951 as a B. SC.
Petroleum Engineering. .

Ten (10) years (1951-1961) experience in the Petroleum Industry.
Seven (7) years (1961-1968) self employed in Calgary as a
Consulting Petroleum Engineer.,

Member of the Assoclation of Professional Engineers Qf Alberxta.
I have no interest in the securities of Omega - Hydrocarbons
Ltd, - o

Jg# A. Dockery
o« SCo Pet.‘Eng. P. Enga

-
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EXHIBIT No. 3

WASKADA® POOI,

WELL PRODUCTION PERFORMANCE
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59

60O

WASKADA FIELD -

RESERVOIR FACTORS

3=30=1-25 Ly=30=]1~25

Zone 3027 -~ 3046 =
3040 3064

Pay T nme 154
Average Porosity 11.5% 17.9%
Porosity Range 9.0=15.3% 8-23,3%
Recovery Factor 308 25%
F, ¥V, Factor 1,150 1.15
Connate Water 35% 35%
Ave, Permeability 2.2 nd h5.2 md
Estimated
Recoverable 0il (bbls,) 66,000 117,000

Well 8-25~1-26 - abandoned
Zone tested: 3068' - 30841 {wet)

Core characteristics:-Similar to 4-=30 and 5-30-1-25

Well 4-31-1-25 - abandoned

Zone: 3004-3014 (zone infilled with anhydrite)

Su30=1=25

3046 -
3062

15.91
14.3%
7.6-21%
25%
1.15
35%
41.2 md

99,000

6-30-1-25
3022 -
3034
12,01
9.1%
6.6-15,.5%
30%
1.15
35%

oS¢l md

: 357,000

11-30-1-25 12-30=125
3026 - 3041 -
3038 3055
61 10,51
9.8% 11.9%
6olimliy, 28 5.8-13,9%
30% 30%
1.15 1.15
35% 35%
4.85 md 41.8 md
30,000 65,000

The average reservoir parameters employed by Omega Hydrocarbons, in the Waskada Field, are as follows:

Porosity 12.6 percent
Net Pay 12.0 feet
Shrinkage 0.87

Water Saturgtion 35,08
Recovery Factor 25.0%

RS T GEY T
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vore gl

1.0

6.0

8.1

2.1¢

L L A

6.4

CopprRdsaD TRI-WEST  (WASKADA

LORE DESCRIPTION

3034 - 3007 Rec, 28,07

Coring times: 10 1-8-5-5.5.8 5.5.5.4.5 5,
6 5 5 6 B e e B 6 T G P 7
9 8-9-8-9.7-6.

Dolomite, burf to light tan, micro-I'1ling,
anhydrite, dense and tight,

Limestone, buff tan, fine to reddum x'11line,
foasiliferous, scattered anhydrite an

Zypsun crystals throughout r to fair
Scattered porosity with fgi_r’ 2:'% . Stainfug,
Some short tenaion cracks.

Limostone, tan coarscly x'1lline, fossiliferous

with pumerous crineid fragrents and colites,
fair to loc rosity wi ood oil

stain throughout. Some BCAttered
&paun glebs in upper 4.0,

Dolemite, buff to grey, argillacecus, dense
and tight with lower 1o¢ teing anhydrite,

Lolomite, pinkish-grey, micro-X'1line argillaceocus,

anhydritic, dense and tigit. Some tight vere,
fracts.

Anhydrite, blue-grey, massive, dense.

H Y -G i —-2__5/
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WASKAD A -4 - (228 WM

I

AL 0P Forrrons
\

Kelly Bushing

Joyne (Firge White Specks )

1240
Favel (Secong shite Specks ) 1576
Sladrmore 1993
Jurassig Undiffcrentiated 2160
= “atrous Anhyiriee 2798
= Basal Red pogq 2910
Miuluipphn - M3 Jon
~ Top of Porosity 3035
~ Base of Forosity 3049
Total Depey 3067

- 1244

- 1389

1480

1484

1498

1516



] ; Voo - :
| e e e 25% Cyr,
D H =, O KEC
30 A L3k 53z, 159000
e = 130,017 AL QoD

L 232,189 L3 000

103 g b5 S33,3h L0000

I@ (jﬁ LS 505 122,000
|7 e 444 ;.0 112,000

7.9 ] G- 175 300 44,000

/ p Ao, 000D
/ (. e az o~ 9 21000
1.4 A Le 232,568 2 g.ooo
2k R 7145 IR

A5 B0

1B 2000
'



0001

iziv ON

, Q00z
| 000¢

SHLHOKW A SUYRA Fliiin

TEMOCIAT FOL X

060Y
, =
- g
¥ [}
5
. 000§ =
| o
o
z e
i A, 2
| :
- o]
j 0009 2
| 16 5
; a c“
. _m M
- H 000£ ;
< 1 {
: j

T

E Gt it gl 2 o




f] r

™

PR ; —
. e — . - e e -«
- : L - + b— ¢ - -‘-‘:
. S e e o A —
. S Z 2
- ey - - . —F—{é
; P S s =
2950 : [ —
1 +4 vo— ) — — f
oL PRI S
L ) e
L€l e

wAA .

4
F

Ji

3000

N

——t —————3050
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|- 1 -3

o , S

Drilier depth 3067'.
Log could not reach TD due to hole fillup.
Actual cored depth 3032% - 3067,

vore recovered and analysed 357,

FILE NO.135519
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