"oJ-ﬂ@bm J. 8. Richards

¥orth Virden Scallion Field June 9, 1959.
Proposed Water Flood

While any use of Assinniboine lliver as a water source
for the proposed flood is probably two years in the future, I
would think it advisable to determine, as soon as possible, the
authorities whose consents are required.

Obviously ro estimates of’/‘umanﬁfinvolved are available
but assuming 80 wells, at 15C berrels per day, would result in
420,000 gzllons per day withdrawals, This may be an insignificant
figure and no conaent required but feel that this avenue should be
explored now rather than to wait until the need arises.
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INTER-DEPARTMENTAL

i

MEMORANDUM

Ca TR e a O

PROVINCE OF MAMITOBA

rmom___ Director of Mines vo__ Mre M, J, Gobert, S

™~ Senior Petroleum Engineer.

uun:mfwmﬂl‘: : uAT:_.___MlZ;ML
Proposed Water Flood.

ATTENTION. [N

At the tims of the Public Hearing held last November,
1 ingquired of Mr, B, B. Hegarth, Director of Water Resources,
in regard to the matter of wster supply, raised in your mem-
orandum of June 9th, At this time, Mr, Hogarth confirmed your
jmpression that the quantity of water was too amall to ralse
any serious problems., He further advised that the Water
Resources Branch was the preper place to obtain the consent
for such withdrawals, Since receipt of your memorandum, I
have again confirmed this understanding. .

Probably, as soon as it appears that this project is
definitely proceeding, the operating companies should make
some form of application to the Water Resources Branch in this

connection,

JSR/1=m




Noveaber 20, 1958.

Hre Le Ao Swanson,
Vice-iTesident,

Producing,

The California Standurd Company,
Hedieal aArts Bulliding,

Calgary, iAlberts,

dear Mr. Swanson:

Sinee the Fublie Inguiry, held Nowvember 13,
1958, in wirmipeg, the Board has given further coasiderstion to
your appliocstion in respsct to the proposed MNorth Virden Scallion
Filot uater Flood,.

aAfter again reviewing all the relevant faetors,
the board finds that it canmot slter the decision set out in my
jetier of October Sth, namely, that, in view of the large number
of freehold interests which will be involved, some form of unitisa-
tion is essertial to ensure that the minersl owmer's squity will
e protected,

The soard slso wishes to express & willingness
3t be of every assistance possible in any plan you may initiate
Lo schieve unitisation, snd to minimise delay in prooseding with
wne Pilot wster Flood Plan,

Yours very kruly,

Jo (e Cowan,
Gham.

c, Co to: Mr. M, J., Gobert,



Buggested Letter
to all Operators:

As a result of Lhe Public Inquiry, held in Winnipeg,

Manitoba, on November 13, 1958, the Board hast

1,

2,

3s

be

Approved the applicatinon of The California Standard Company,

te convert the well known as Calstan Pierecn Prov, 10+11-3=29,
in the Pierson Field, to salt water disposal in the Mississippian
Mission Canyon Fermation, subject to certain oorditions;

Decided that present Board Order No, 33A, in respect to the
maximum permissible rate of production in the West Houtledge
Pield, shall remain in effect, including the application of
all Water-0Oil penalties as of January 1, 1959, until addi-
ticnal preduction history has indicated & need for further
review at a Public Inquiry;

Approved the application of The California Standard Company
to continue the use of its present facilities outside the
West Routledge Field for the disposal of produced salt water)

Approved the application by The California Standard Company to
expand the Daly Pilot Water Flood, subject to certain eondi-
tions,

With respect to Item (5) of the agenda of the said meeting,

an application to unitize a portion of the North ¥irdem 3callion Fleld was
not received, and The Californis Standard Company has withdrawm ite ap-
plication for a Pilot Water Flood,

Yours very truly,

J. G. Cbﬂlﬂ,

Chairman,

T™he 01l and Natural Gas
Conservation Board,




© Qctaher 30, 1958,

Eﬂr. Je™e Towmn, Thairmen,
“onaervation Brard,

iWenr ra " owar,

Fey The Califirria “teraswrd " ympany Anplication
for o Pilrt Fater Fiocd Scheme « Nerth Vipden
-ra}}lcr "hld

A
L

e Tt Califernia Stariar! Company ha ‘ng received your lottu
‘dated Ditorer B, 1967, regerding the ancre s.hleot, s extremsly concerned
‘grar the r'ro‘nam ahi-sl' arige as a re3alt of vour rarq'uat far s ritization

. ;.i-w rsel. It Un therefore believed Avsiralle to oresent some ralevant facts

_.;fi%nmt.h-r with our reasons for semcery sr'oe to the date of the Publie Honrim:.

i As you are no diu't sware, The Califrrnia Standard Compenv,
gbrourrent with naking the aprlisst!-n, has diligently nrocesded with ohtnin:hv
‘Bonsent: from the wineral ocwnere %er cormlssion to sonvert sertsin vrodusisg
Mmlln Into weter in ection welle {n the Nater Flood area, The “ollowing

low indicates the presant status o® soneants obtained,
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 ALPiculty fe sntiofoated in ottei-{nr the rmdning 16.1/9% sonsents in

o o S % '{ 3% "7ulle€, The ahove atatus reflects the interest and desire of

‘i larpe majority of the mireral cwners to ~roseed with the water fleed schame
rosired, Thers apnears little doudt as to the urgenoy of this matter, in
Mhat early Institution of pressure zaintenance {8 necedsary if the ourremt =

fincline in production in the field ie to be wrrested,



Our’ past experience in usitisation of variows fields hes
shown that s period of one, Wwo or three ysers may lapse before s agreement
is soneludad, depeading on the complexity of the reservoir. It is submitted
that the North Virden Scallion reserwir is a complex one and thet an attempt
40 unitise the Pilot Water Plood ares would delay the implementation of water
injection by a pariod of at least one year. Bvem than there 15 the possidility
that complets unmnimity may zot be obtained whish could further delay water
fleoding.

The main purpose of unitisstion, we believe, is %0 affect the
operefion of wo or more lesses within s pool as a single, consolideted
properdy with 80 regard %o men-made lease boundaries,in order to promote
oconservation and inoreass oil recovery. A unitizstion agreement prevides

&Mz of chligations amd bemefits so im md defines & basis

' ) poducts nrodused he
hu »h m-uu-uy moure the minersl ewner * ¢ equity. 1s pm

stbosquant % wnitisstion, reservoir performamwe may not ouru-n with ¥he
basis used W caloulate equities; however, the opportunisy %o smend Whe besis
of perticipetion 18 irrevoesbly lost to all interest owners sines e
unitisebion sgreememt is Sowund by ordinary rules of econtrash.

M iestions to the proposed pilot water flosd sppems %0 be
based on e esmmption that Mlingoaoqlm susoess in mmy ome pertimler
well, then that well is completely lost. OCbjestions em this basie are
wrealiveic for the fellewing reesons:

1. Moders techmolegy permits a high degree of efficiensy in the
sontrol of water fleod projects.

% The California Stendard Company will maimtain daily perfermange
records im order that sny astion necessary $o msure the
sucosss of the projeet may be taken without delan

% The Oonservetion Board will be kept fully informed of the
progress sad performance of the projeet so that if in the
. »Resd's opiniss arineiples of soxasgveiien mmu o
£ good enyfitiesring Yrestive ere et betag followed, neseseesy .
sotion nay be tekwn {mmedi ately. -

' wbmqmmv.rm—mwmm
ooudemte have shown seafidenes thet the shove plituatien will previde
miflatent eontvel snd mple pretestion of their equitioes.




. _ .
unitization of the water flood area, The Zalifornia Standard Company w'll be
rorced to ast for m indefinite mnstnorement of the arnlication for this

pro ject,
' Yours very truly,

- P _."'
’ 7/‘{ / . : . .
L. A, SWANSON

JZepop



Director of Minss Mr, . G. Cowan, .C,,
Deputy Minister.

91l and Natursl Ges - Octeber 8, 1958,
Proposed Plilot Water Flood -
North Virden Seallion Field,

In agcordance with our verbal understanding,
I am attaching, hereto, for your signature, suggested lstter to
Mr, Lo A, Swmnson, of The California Standard Company, in respect
to the Conservation Board's decaision.

We are rsquesting the Company to come forward
with the unitisation agresment in respect to the suggested Pllot
Water Flood in the North Virden Seallien Pisid,

7
A
46, Richards.

JSR1db

C. Co to: Mr, M, J, Gobert,

2 Senior Petroleum Engineer,

E DEPARTMENT OF MINES g

{ & NATURAL RESOURCES i
{
‘i 0CT-91958

DIRECTOR OF MINES |

v
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Ootobewr 8, 1958,

118y reviswing all the relevant Lastere
and, partieulariy, in view of the very large mumber of fyee-
old intareste whish will be imwvolved, the Beard s of the
opinion thet some ressonsble forw of wnitisstion is essential
to e that, the xinerel swnerts eguity will ks protested.

Therafore, it is requested thst you draft
» suggesred wnitisetion agresmsnh, und forwand it to Swm 01}
Compury smd Camadian Supsrior Ol of Culifuemis, idtd., for
sossiderstion. IS is sleo reguested that four suvpdes of yowr
proposs) e forusnded to the Noard, as soon &8 aveilshle.

The Board willi give further cunsiderstion
to this mstter st a Pullic Hearing, to be held at 9,30 am,,
Cantaun) Jbandard Tiaw, im Room 352, lagislative Dulléing,
Wimmipeg 1, Manitoba, on Nowssber 13, 1958.

Yours very truly,

R AQAT A AT Y

n SRFTMENT OF MINES
& NATURAL RESOURCES “Jo Go COWAN®

OCT=~-91858 | Jo Go Coram,

DIRECTOR OF MINES } Conservation Bosyd.,

sgd, and sent 8/10/58,
Mr, M, J, Gobert,

Ce Co to:
> Senior Petroleum Engineer.

o



MCDANIEL CONSULTANTS LTD.
Ol and Gas Ruswoir Evaluabions

RN McDanmias. P Eng, D) Hwntn Avenug Wasr.
TELEPHONE Adtuaneyr B-188) CALGARY, ALBENTA
Octeber 2, 1938
Mr J, G, Cowan
Uhatriman

The Oil and Natural Gas Conservation Board
Department of Mines and Nataral Reasurces
Winaipeg, Maniteba

Deur Sir:

in regard te your letter of September 15, 1958 we
have mot received a copy, if one existe, of the Califorsis
Utandard's suggestions as te oquity considerations for the pro-
posed pilot water floodiag scheme in the Nerth Virden Scallios
flald., In order te relate our thinking en the subject the imitial
California Standard proposal of establishing allowables has heea
inken as thelr suggestion for maintaining equities, We mmst
#iso point out that this discussion {s predicated on what we be.-

liove to be eagineering principles,

The establiskmnent of equity im any water fleoding schame
is & difficelt task, It may be argued that sach lsase shauld be
trented as 2 separate mnit, Under such a concept it would, (a
sffect, be ascumed that each lease comprises a separats
operating unit and the operation of such a lease would not sffect
or be effecied by eperations on sdjacent leases. This concept
4 reasonably applicable where an injection well is drilled in
the centre of a leass {(a five s5pol well on a quarter sectioa that
has four 40-acre wells) or where the lease is sufficiently large
‘o provide & "fire guard'' type arrangement. It may be ssen
that where wuch ideal conditions do not exist, as is the case in
question, much more cemplex problems arise. Water flsoding




FE,

Mr J. G. Cowsn - 2

on a patters basis can evolve some srratic results, (Eg. it is net
uncomamnon that water breakthrough will occur {n wells which are
aot the closest te the iajaction well or walls.) The effect of
channeling (s often unpredictable,

In view of these posaible conditions there is little doubt
that A reasonable form of unitization effectes the fairest equity
arrangement, The plan of allocating on the basis of allowables, as
auggested by Califorais Standard, would appear to have a mumber of
drawbacks. It may be seen that if on suy ome quarter section twe
ealls are converted te injection wells and if one of the producing
salls were to have severs water breakthrough then a definite
problem weuld arise, Although such breakthrough could be the
result of water chanmeling from injection wells on the lease in
question it might also be from injection wells on adjaceat proper-
ties. There would be no way in which such an {nequity could be
rectified unde- the proposed allowable allocation, It is also note-
veortay that the wells in and arcund the proposed pilot water flood
« ea are al producing at rafes substantially below existing and
[ oposed al‘owables. There 1s no gua rantee that all the wells would
{sach these allowables rates or the same proportion of allowables,
/4 2 resul: even if water breakthrough did not occur severs
iraquities cou d still aTise,

‘4 1w onr bel:ief that sorm.e expedient method of allocating
production in and around the proposed pilot water flood area may
cegult i o ansideratie inequrties ‘t 1% 1,80 evident that, from an
syeet-all field basis, unitiratior wouid be the moat realistic method
3 providing 4 fair basis of equity. 't 1s noteworthy, however, that
sver with unitization sorme inequ:ties wiil no doubt occur. it is
salinved ~owever, that ary severe ioss would be prevented,

The problem of lime 1n rega rd to forming & unit even
yround the proposed pilot water floud area could be of a critical
- ature. !t miy be possible that some scheme can be arrived at
v hereby a tair division and proection of equities is effected, It 1is
¢ar opinior that the powers of your soard to act on such a basis
rhotld be inalysed so as to determine whether such a decisjon is
possibie,

Aanurning your Board has the over-all powers to approve
‘ne project ir principal and establish equities by setting aliowables




M:_-J. G, Cowan - )

then we weuld have the following queations:

1. I the scheme i» apﬁrovod as being in the interests
of Condervation is it the concern of the Board that equities be
maintained ?

. - 2. If equities _cah be disregarded would not Caludrnl;
Standard be liable for any actions it takes even though the Board
has appreved the scheme in principle?

-- 3. If equities can be disregarded can the Board transfer
allowables from one lease to another?

4. If equitiea are of concern to the Board, s it the
Board's policy to require 100 percent approval by all owners ba-
fore any project can be commenced, |

In regard to thess questions it is our opinion as laymen

that if the Board's only concern is conservation and the problem
of equities is disregarded then should California Standard, having
shown a willingness to carry out the project without full approval.
of all owners, commence the project on the basis of an approval
of the conservation principles they would be liable for damage or
harm to the wells and leases in question, We can foreses that
although such an approach would probably hasten the commencement
~ of the projact it might creats severs difficulties through injunctions
e atc. by the abstaining owners in the area. [t can be seen that if
}.‘/ such actions were to occur then the project might be greatly delayed
i and in effect the broad concept of conservation defeated. The ques-
3' ’J/}" tion of transferring allowables from one lsase to another may be
':\‘ JJ considered te be a-form-of -eompuleory unitisation unless.all
{nterest owners are in agreement. It is readily evident that the
powers and/or policies of the Board ars in question.

In preparing this review we have attempted Lo point out the
equity problems which are apparent to us as laymen in regard to
the policies and powers of your Board. It has not been our inteation
to recommend policies but to openly discuss the problem from an
engineering standpoint, We trust, however, that the discussion
contained herein will be found of assistance in your consideration of
this matter, ' : ‘

- Sincerely yours,

“ “ * McDANIEL CONSULTANTS LTD,
[

per R. R, McDaniel, P. Eng.
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. J.G. Cowan, G.C
HCJQ Gﬂbﬁn ?ﬁh‘é 1" " . 1
® & Nat
lensorvivion Board.
The California Standerd Compeny October 2, 1958

Proposed Filat Flood

In the absence of the Deputy Chairman and since Mr,
Carl ¥ phoned me from Calgsry this merning, I am taking the
1iberty offering my comments on your memo of September 30, a
copy of which bas bDeen passed to me,

Until the time of the Publie Hearing July 3, 1958, I
believe I am correct in stating that the co:;pay'n only contaet, with
respect to this subjecs, has besn with myself. Therefors, aay sis-
apprehension under whieﬁ they had buen operating, to thet date, would
have arisen from my statements to them, Howewver, I cen stute ;uite
frankly that I do not feel thet this hae happened,.

Kr. o G. Trow.id was in my office on May 2, 1958, and
informed me, for the first tine, thot & flood study had been oonﬁzlcd;
that he bnlinvnd the Company had secured cectain consents, and that
this time the Company were not executing side sgreements as they did
in the Laly Field, further adnitted, confidenuially, thet he had
forced Mr. Zedde to admit that inequities in the schems did exist and
to Mr., Trowell's sxpressed soncern, Mr. Zedde had glossed this over
with the statement that these would exist only until such time ua the
whole fisld was flooded, although any loss suffered up until that time
could never be recovered.

Since the matter of consents was not discussed other than
for Nr. Trowell's stuteuent of whot the Company policy was and his be-
lief a8 to the consents alresdy seoursd, &+ do not fesl thot the Company
could present a valid argument that I had wislexsd them on this.

As to the Board's position, I have reviewed the trans-
eript of the Publie H-ari:gihnld on July ), 1958, and have found no
atatemants by the Board indicuting that mineral owners consents would
be accepted. Indeed, by letter of August 21, the Board motifled the
Company that "The Board is of the opinion that squity can only be
established by unitisation of a proposed {lood area®. .

As you are aware, immediately upon receipt of the above
letter, the Ganpanl took it upon themselves to call our Consulting
knginesr and verbally chastised him most seversely for the sdvice and
guldance he had obviously given us.



From i t 2lst to the dite of the meeting in your
ofilgs on Jeptomber 1 1 do not believe the Company made any
offort to work out a uni&iaatiom schews end I have besen told cone
fidentiaily sgein, thit the sunior officisls of the Company made
every offort %0 have Mr. Knox change his holiday plans 80 that he
gould attond the Nime Hinlsters Conference amd dissuss this matter
with yoursslf and the Deputy Chairmam. This, M. Enox refused to do.

As %o the Septomber 12th meeting, such & wide variety
of subjeots were discussed I frankly cannot say whet impresalons wers
left with the Company as to the Hoard's attitude towurds consents.

The Company are quite sware that Alborta and
Saskatchewan require unitisution, indeed have made provision by
dtatute for Compulsary Unitisation. This, one wust believe, has been
dotie with the full knowledge and conssnt of the Canasdian Petrolesum
Associatiom. Further, they have participated in such progr:ms and
are fully cognisant of the bonefits.

To the bus: of ny knowledge, there are no payments
involved in securing consents and, ae I recall the mesting in your
office, one of the senfor officiais inadvertently made the remark that
"the mimeral owners might bs very willing to olimb on the band wagon
1f they wers guaranteed a share of the pooled ares production”, as they
would uixler unitisstion. As it is, they are signing consents whieh
sinply grant the Company the right to flgod their wells with no proe
vialon for shiring in production.

A purtinent example of practiecs in other trovinces is
that of the Bone (reoek Field., i S-spot Pilot Flood wes proposed in
August 1957, the ﬁn;inu«rinﬁ Briesf vas heard on April 11, 13?#. and
the Company concerned, Canadian Lelki Oil Ltd., were asked to
unitise the completie Bone Creek Fleld., This was done and sfter the
hesring on Jeptember 10, 1958, the S<ppot Pilos Flood was approved.

in the telaphone conversstion with Mr. Yuung, he stated
that Sthe Com had not yet secured :ll the consents and agreed thet
1f they were asked to unitise the Flood ares the mutter would be ex-
pedited to some extent by the fact that the variousa owners had already
baen located in securing consents. He alsgo walunteered the information
that those owners non-resident in Hanitoba had not been contucted us yet.

I must apologize for commonting on n mexo sddressed to
Mr. iilcherds and alsc as %0 the Jlength of the comments. ilowever, I deo
fesl that the Board mewbers, individually and collectively, have in no
wvay mislead the Campeny.



teat too much, feel very strongly that grotaction of equity
can be assured

(a)

{b)

(e}

(d)

Further, with the possidbility of appearing to rro-
aLereasts
onliy by unitisetion of the Pooled Area and that -

if a mineral owner will oign a blank consent to flood
his wells without any steted provision for sharing in
productionj

he will very readily agree o0 & plan which specifies, to
the fourth decimal pluce, ris share in the totsl pro-
duction from the pooled area,

the Board has a greater responsibility to protect squity
interests in this Frovince where the freshold interests
far cutnumber the Crown intercsts and the freshold ia-
terests ol other Provinces requiring unitisation.

gince the Company hed initiated wnd procesded with the
securing of consents and, I have bean informed, hsd in-
deed secured approximatuiy 50 per cent of these consants
prior to t he submisslon to the Board, no eriticism can be
made {or the Board's not suggesting unitisation prior to
the aubmission at the July g Publie Hearing.

€.Ce JoSeiilcherds
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Capy ~ Copy to: Mr, M. d. Gobert,

~r—. o Senior Petronleum Engineer.

e,

INTER-DEPARTMENTAL
MEMORANDUM

PROVINCE OF MANITORA

J. G, Cnwan, vo _Mr. J. S. Riehards,

FROM
Director nf Mines.
ATTENTION
susect North V e i F DATE __Sapt.ember_?,o_,_.lggg -

I have your memoranda of September 22nd and September 25th
in connection with the sabove matter. As a matter of fact on perusing
Mr. McDaniel's letter, it occurred 4o me also that he should be requested
to comment on the equity, phases, etc, I note that you have taken the
necessary steps in this comnection and I have forwarded the letter to
Mr. McDaniel,

In the event that Mr, McDaniel strongly recommends unitization,
I am afraid that I would have some reservation in connection with it.

The situation is that California Standard proceeded on the
basis of obtaining consents from the mineral owners within the pilot
flood area and appear to have been reasonably successful except in the
case nf S.W. 22-11-26 W.P.M, where the cnnsents only cover 20¥ of the
mineral ownership. The letter, however, indicates that they are
contacting the balance of the owners and it may well be that ultimately
a very substantial percentage of all the mineral owners will be obtained.

If we now insist on unitization it is my understanding that
California Standard would have to go back to all the owners and obtain
a completely new type of document.

While I am prepared to assume that not too many of the parties
would perhaps insist on payment of further consideration for the new
agreement, I am also prepared to assume that a certain number would
definitely insist on being paid before they would sign.

However, apart altogether from any payments in cash that would
have to be made, there is the work involved and the incidental expense
in connection therewith which could be very considerable. I understand
that a number of parties are non-resident which would mean that Califernia
Standard would have either to employ someone outside the jurisdiction
competent tn explain the agreements, etc. stc, or send their land man tn
contact them. I believe the latter is the usual course.

If the Board had given any intimation that we would insist on
unitization, no doubt California Standard would have proceeded originally
on that basis. The Board not having done so, California Standard is

437 proceeding ~n the basis of consents of the mineral owners. While I would
% mﬁ”“ﬂ?ugtjuwt ‘nos-.Lor a moment argue that the Company had been in any sense of the word
OF Minkead, they could perhaps well argue along this line.

& NATNWAI PF%OURCES

I will be interested in your comments.

H —‘\g-‘;N!:'P_R;NG
SN

T

JECseB

tJ., G, Cowan"
J. G, Cowan.



PS-£--25
IN ER-DEPARTMENTAL

MEMORANDUM

PROVINCE OF MANITOBA

FROM Director of Minss ro__ Mre do G, Cowan, Q,C,, _
Deputy Minister.
ATTENTION
sussecy Borth Virden Scallion Pllet Fleed on:w-

Attached hereto, copy of Mr. R. R, McDaniel's
comments in respect to the lstter forwerded by The California
Standard Gompany, dated September 16th, relative to the sbove
water flood.

You will note that the comments in the main,
from the engineering point of view, agres that the proposed
pilet flood should be approved., While Mr, MeDaniel in his
fina) paragraph statss that he has not considered the equity
aspects of this probles, I would infer that his reference to
equity preblems at the end of the preceding paragraph would
indicate that he had some concern in this regard.

In aecordance with our previous understanding,
I suggest that we contact Mr. McDaniel and have him e¢onfirm our
impression that in his opinion uwnitization is the only preper
way te handle the equity problem. I believe it was agreed that
this would be done as soon as we had hearifrem Nr, Goulding in
regerd to consents which he has ebtained.

2

2
e
‘< A S. Richards.
J8R:lem
Ens.

. .m C.Ce Mr, M. J. Gobert, Senior Petroleum Engineer.
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Director of Mines Mr, J. G, Cowan, Q.C.,
Deputy Minister,

North Virden Scallion Field Septamber 25, 1958,

Farther {0 my memorandum of September 22nd,
enclosed herewith, copy of a statement received from Mr. L. A.
Swanson detalling the consents obtained from the mineral owners
of the various qusrter sections included in the company's Pilot
Water Floed,

Also enclosed herewith, a suggested letter, for
your aignature, requesting Mr. McDaniel to supply his opinien
in respect to the necessity for unitization in order to maintain
equity between mineral owners.

p i
é';'-_'s‘?ﬂichsrdu.
J3Ri1lmm o

Enc.

CeCoso m‘. M. J. GObert,
- . Senior Petroleum Engineer,

Y

& NATURAL RESOURCES
Sul 25 1usg
PETROLEUM ENGINEERING
i DIVISION 5




McDANIEL CONSULTANTS LTD.
O and ga.s Reservoin Evaluations

September 19, 1958

J. 5. Richards

Direstor of Mines

Dapartment of Mines and Natural Resources
Mines Branch

Box 42, Legislative Bullding

Wisnipeg, Manitoba

Dear 8ir:

In regard to a lstter dated September 16, 1958
addressed to your office from the Californis Standard Company we
would like to provide the following commaents,

Pa r Floodin

The discussions held on September 12 greatiy clarified
the case against paripheral (perimetar) flooding, The letter ex-
presses considerable concern over the number of injection wslls
required and makes a case for low injectivity in the flank sres
walls, We would tend to dismise thase two ressons as not being
complately realistic objections. Yirstly we doubt very much that
snywhare near the numbsr of wells indicated would be required
for injection purposes, Secondly the low injsctivity is based on
the condition that water would only be injected into the oil soune
sections of the formation, In such & project we would contamplats
that the entire section would be opened and relatively high injec-
tion rates could no doubt be obtained,

The most valid objection to peripheral water injsction
would appear to be the apparent low parmeabllity of the formation
which effects only limited communication betwaen wells in the
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McDANIEL CONSULTANTS LTD.
Oif and Gas KResenvoin Evaluations

J. 8, Richards ~ 2

Cantral portion of the fisld, It was revealed in the discussions that
a relatively strong watsy drive exists in the western portion of the
fleld, The bensficial effect of this satural mechanism apponrs to
be limited to this ares bacause of the aforemeniioned low parmeabili.
ty cenditions, In effect, although seme sdge wells are banefitting
the pressure in the inside arsas has declined appreciably, Although
we believed that the majerity of production has been derived as the
rasult of water expansion, it may well be impractical to attempt
pressure maintenanes over a large srea from the fianks of the
ressrvoir, This would appear to be sssentially » time problem and
we can recognise California Standard's concern in this respect,

The difficulties in testing a peripheral water injection pro-
ject and the concern over smploying the sastern flank waells for
injection purposes also appear to be realistic problems, Although
we are willing to dismiss our feclings towards suck s schame on
the basis of the aforementionsd ressening we ars still of the epinion
that a pesripheral project rmay well be feasible in some areas of the
field and the concept should net be arbitrarily emitted from future
consideration,

ac Below Ou-_\li r Intexrface

California Standard's argument against bottom water injec~
tion is predicated on the theory that there {s not sufficient vertical
comnmnication to efficiently sweep the reservoir, Although their
reasoning appears weighty no satisfactory answer was given to the
fact that much greater volumes of oil have been produced than that
which would be anticipatsd from the reservoir oil sxpansion, We
are, therefore, not convinced that bottom water injsstion might not
be the mont affective method of pressure maintenance in this fleld,
1t is, however, a point which can bs argued both ways and cermainly
can not be accurately assessed at this time, We, therefore, exa-
mined the two concepts from & practical standpeint insofar as the
proposed pilot water flooding preject {s concerned.

Assuming that water ware injectad into the underlying water
or aquifer portion of the reservoir and that uniform vertical com.
munication exists then ws belisvad the mont efficlent type of
pressure maintenancs would be sffested, Should the vertical
communication be limited or erratic in nature then siseable volumes
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of otl would be left {n the reservoir which might otherwise have been
recovered, The concept of pattarn flooding ts seidom as efficiont
a8 edge or bottom water mechanisms, Assuming ounly limited or
erratic vertical communication then the injestion of water into the
oil some sections would no doubt bs the most efficient method of
flushing the ressrvoir. In order to realistically present the prob.
lem 8 critical type analysis has besn employed, Assuming waiform
vertical communication exists and that water would only be injected
into the ofl bearing portiens of the resasrveir then we believe the
following performance would prodably oceur, Firstly the injected
water would probably tend to chasmsl into the underiylug water sone
or aquifer and affect & combined type mechanism,. Although it is
possible that such a mechanism might not be as officiont a» would be
obtained with selective injection into the water sene, it is doubted that
any great loss would occur, It is further beliaved that the injsction
of water into the pay sons sectieon would probably provide more in-
formation on the performance ¢haracteristics and the ponaible
pressure maintenance methods sven though it might not be the most
efficiont method, The performance of the individual producing wells
within the project arsa would probably reveal the nature of reservolr
mechanisom creatad,

On the basis of thess considerstions we would ¢onclude that the
proposed pilot flooding scheme might not only be tha most efficient
method of instituting pressurs maintesance but would probably provide
the greatsst amount of information in the shoriest perivd of time. In
reaching thie coneluston we believe that the propossd scheme de con-
sidered as an experimental type projsct which could be expanded or
from which sufficient information wouid ba gained to imstitute a more
efficient schame of pressurs maintenance in the North Virden Scallion
fisld.

Quarter Section Five Sut

It was our concept that & pilot water flooding scheme on a
quarter ssction five apot could provide an siternative should severe
equity problams arise, The objections raised in points {a) and {b)
of the California Standard letter can not be considared rexsonable
objsctions as we can not visualise any reason other than sconomics
why a number of such projects could not be institated, We muast add
that such schemes are not wncommon in various parts of the United
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States. It is svident, however, that in view of the experimental
natare of the project, additien of such costs bagomss unreslistic
particularly {rom an over«all fleld eomsideration. It is possible,
however, that the costs of such a project or series of projscts
might be Iavourshly considered when weighed agaiast equity prob-
lems. In any event we would met recommend any such procedure
a3 being & realistic solution for eversall pressure maintenance

ip the North Vizrden Bcallion fleld,

In view of the fxct that the California Standard letter in ques-
tion deals only with the sanginearing aspects of the proposed pllot
water flooding scheme we have not considered say of the equity
aspects in this letter.

Bincerely yours,

M¢DANIEL CONBULTANTS LTD.

Copy (Y5} R. R. MeDaniel
For K. K. McDeniel, P Ea.
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FPROVINCE OF MANITOBA

DEPARTMENT OF MINES AND NATURAL RESOURCES, WINNIPEG, CANADA

COPY

Septenber 135, 1954,

t. .O l. hmp
m.

NeDemiel Conmmltente lid.,
m - “ ‘m. M'
Calgary, Alberta,

Dear Nr, Msbaniel:

I have resd with interest Jour letter of
Septesber 19%h, cammawiing ®a Uhe letter reseived frem The
Califernia Sbundard Company, and senfirming the epiniens
expresesd by its represestotives al ewr aseting of Sept-
amber 12th, in resspest to possible slternstive mstheds of
initiating the Nerth Virden Seallisa Pilst Water Fleed.

e ote the remsrk that uur comments were
limited to the engineeriang aspects of the proposed pilet
fleed besanse tiw Califernis Mamdard letter 4id st desl
with the squity phase of the preblem. Hewswver, the vard
is vary interssted in your eopiniem in respeet %0 the equity
problems amd, in pardicalar, o kwow 1f you fesl that wnitise-
tion sheuld be carried owt ia erder to maintain ecquity.

Yours very truly,

de G. Covmn,
Ohairman,
The 0] st Notural Ges

JSRilsm
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THE CALIFORNIA STANDARD COMPANY

L. A. Swanson Calgary, Alberta
Yice-President
Producing

September 19, 1958.

¥r. J. 5. Richards,

Director of Mines, Mines Branch,
Department of Mines and Natural | sources,
Box 42, legislative Building, '
WINNIPEG 1, Manitoba.

Dear 3ir:

In sccordance with our discussions with you on September
12, 1958, we wish to report the present status of consents that
we have acquired with respect to the interest held under the
various lands covered by our spplication for a Pilot Water Flood
in the North Virden Scallion Flield.

In the NE# 15-11-26 WPM we have acquired consent from
100% of the mineral ownership.

In the NWE 15-11-26 WPH we have acquired consent from
96% of the mineral ownership.

In the SW 15-11-26 WPM we have acquired consent from
75€ of the mineral ownership.

In the SB: 15+11-26 WPM we have acquired consent from
75% of the mineral ownership.

In the SW: 22-11-26 WPM we have acquired consent from
20% of the mineral ownership.

We are in the process of contacting all of the balance
of the mineral ownership, and as soon as we have a significant
change to report we will do so.

Yours very truly,

L. A, Swanson"
L. 8. SWANSON

LAB DY




September 16, 1958,

". Ju so Rm‘..

Directer of Mines,

Department of Mises and Natural Rescurees,
Mines Bramedh,

Box 42 lLegislatiwe Building,

Winnipeg 1, Meaitoba,

Denr Birm

In arder to eenfirm our dissussions of the September
12th meeting in Winnlpeg, we horewith reply %o your letter
dated imgust 21, 1998,

The pefints phall be dealt with im the same order
listed in your letter:

1. Ferimeter Flooding: During the imitial study of the Nerth
Virden field eensideration was given to the possidilisy of
poripheral fleeding, 7This weuld invelve ssmwerting mest of the
odge wells arcund the field to water injeetien and using the
remaining eentrnl wells fer ¢il predustion, This methed of
wter flood was ot considered fesgibls fer the North Virden
Beallien field for the feollowing reasoms:

(s) The edge of the productive limits of the three
sonss are not soineident. (Flease refer to fizures 6, 8 and
10 "Reservoir Study, North Virdea Seallien Field” - note that
sll subssquent figures refer to our seatext of this repert),
This would mean that an edge well for ome seme osuld be of
limited or no use to another some, By traeing the peripheey of
sach sone it is observed that the Cherty lome would require
sbout 73 edpe injestion wells; the Oelitis Zons about 84 edpe
injeotion wells and the Crimeidal Zome about 33 edge injeetien
wells., The Wobal mamber of injeetion wells to efffsiently floed
all three sones would not, howsver, be the sammtion of thase
manbers sinoe sows of the wells would serve mere tham oae sene.

(b) The imjectivity of edge wells is too low to replace
future veldege of reservoir fluids. The eastern edge of the field
sonsists of a perosity type pinchout, hamee the pay ssetiom is thin
and the permeability is low. On the west side of the field the pay
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section is also thin sinoe the foymetion dips im & southwesterly
direstion and intersests the o tor interfass, The imjsetivity
of the peripheral wells mentioned above, was saleuleted as follews:

] PERRIPNERAL INJROTION WELLS GALOULATED INJEOTIVITY
l@urty ™ 1650 b/a
Oolitia 84 1750 v/a
Crinoidal %8 150 n/d
TOTAL ' B350 b/d

The ultimate voidage rate 1s estimated by multiplyimg the
250 wells x the 70 b/4 allowabls x & formation volume fastor of
1,02 » 17,900 v/d.

It may be seen that the injectivity is less than 25 psroent
of ultimate requirements, It is also noted that the imjectivity
caloulations deal with injectien imto the eil some exelusive of
injeotion inte the equifer.

Cansideration has also been ziven to injestion imto the
eutire Cherty some, (i.e. both eil soms and aquifer) to supplement
the matural water expamsion, This type of pressurs mintensmos
would involve the peripheral wells en the west dowm dip flank of the
North Virden Sosllion Fisld, It is eur epinicn that pressure
mintenanse by this method would not be adeguate for the same resson
that the matural water expansion is limited, by low permesdility.

As & result the saly wells faverably influensed by mter sxpansion
are either edge wells or first or sesond line wells. The emeeption
to this is the frastured area vhish fs shown in figure M4, This
ares, however, dees not require pressurs maiztenanee.

2. Injection belew the oil/water interface: The North Virden Soallion
Field is not oumsidered suitable for bottem water imjection for the
follewing reasoms:

(¢) The field is not ome reserwoir ut thres, oamely the
Charty Zome, tiw Oslitie Zome and the Crimeidal Zeme. These Somss are
separsted by comtimsons oorrelatible domse shale dands of three feeb
to eight feet im thiekmess. Thus & botbem water flood &n the Cherty
Zowe would met sffectively flood the Oelitic and Orinetdel Zowss, It
is noted that artificially induced frastures may euuse some limited
commuuieation in areas where the Orinoidal Zome has been sand fraswured,
Tals 42 not comsidered to be of signifieant magnitude to makes bottom
water fleoding feasible fer the Oelitic and Cwinsidal Zawes, but might
indeed result in eeming through these fractures, thus permittinmg by-
passing and loss of ultimats eil recovery.
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(b) There is & variable oil/water imterface in the Cherty
ione which is tramsitiomal im mature. (Refor to figares 3 and 5),

The reservoir reek eharacteristies which enupe this
variable oil/water interface would also sdversely affest a bostom
water flood, The reserveir rock eharssteristios are s remlt of
irvegular lithelegieal shamgpes indiested by the frastured ares,
lenshed ares, piunshout or anhydritised ares whish yisld wvariations
in permeabdility and peresity,

(0) Fermeability profiles in the Cherty Zome indieate dense
sonss of wvarisble thiskness, DBense streaks and low permsabdilities in
the aquifer are illustrated by figure 4, Core axalysis frem memy wells
show dense streaks througheut the il sone, (eg, Calstan Seallien
12422, Qalstan Soallien 4=22 and Imperial Seallien 10«53), The latersl
axtent of these dense streaks are eonsidered a definmite risk facter in
bottom water fw‘l‘o

() The permeability is of a lew order of magnitude, Referr-
ing to figure 22 it may be ebserved that 50K of the permmedility is
loss tham 10 wi. and 90K of the permeability is less them 64 md. By
way of eomparison wo would like to refer to the Acheson field in
Albersa, The pressure in this posl 4is bdeing msintaised Wy boteom
water injection., Two signifieant feateres of this poel are: (a) a
aniform origim) 0il/water interfaes at «27T5 feet wabsss and (b) s
woighted nwreage ares permmbility of 3000 md,

3¢ A omw-guarter ssotion fiw spot with a single imjeetion well ia
the centrs e¢f the guarter seotion: It is our opinion that this type
of pilot floed has three disbinet dissdvanteges as follews:

(s) It would provide omly o ome well injeetivity test,

(b) It would provide very limited and probably noneconslusive
porformence data,

(o) It doss mot lemd iteelf to future full seale empansion,
thus the cost of drilling the injeetion well in the ocemtre of the
quarter seotion would be leet,

He hope that this summary satisfactorily cowers all the
points raised in your letter.

In regard to the matter of Mimeral Owner comssnts, a report
will be forwarded te you later this week,

Yours wery truly,

O Lrmrmsn fr2 510

0.0, RoR, MoDantsl S L. A, SWANSON
J.3. Trowell

KRD/mig e
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August 21, 1958,
The Californis Standard Company
Nedical Arts Building, *
Calgary,
Albexrta,
GenkLamen Atbostien Mr, J, Zesds,

This 1s %o the
Your application for a Pilst Fleod in the
mrwmmmmumm.m
July 3, 1m,mmmrmmmmmmmu

given to the following:

l, Pesrimster flooding;

2. Injection below the oil - water
interface;

3+ A one-quarter section five spot
with & single injection well
in the centre of the quarter
sect.ion,

é

The Board requests that serious study he
given to these alternatives,

mmuozmommt.mmuy
mo-hh-ut-blhhdhvmnintmanmmﬂoum.



2«~The Californis Standard Company - August 21, 1958,

The Board also requests that written ocon-
- semks be obtained from the opersters snd lessors of all adjoin-
ing leases, and that the same be filed with the Beard,

Yours very truly,

[ ] ‘M’
y Chairman,

The 01l and Matural Uas
: Conservation Board,
J:M:dd>

C. Co tOo: Mr, Jo G. Cowan, Q.C.,
Chairman;
and

L ] n. J. Gob.“’
mr‘
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September 2, 1958,

Mr. R.R. McDaniel,
Queen Elizabeth Hotel,
Montreal, Quebec.

Dear Sir:

I believe that The California Standard Company
have asked for a meeting with the Becard to discuss the North
Virden Scellion Field Pilot Flood. Mesars. Cowan and
Richards are in Fredricton and such a meeting could not
take place before the week of September 8th. I have
suggested to them that you should be present and that the
meeting be held on September 1l2th.

If agreeable to you, would you advise me as
to where I could contact {ou September 9th or 1l0th once
the meeting has been finalized and your time of arrival
in wWinnipeg on September 1lZ2th.

Yours truly,

. Gobert,
MJG)1lk Senior Petroleum Engineer.
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- No=TH VIRDEN - SCALLION FIELD
WATER FLOOD PROPOSAL

THE CALIFORNIA STANDARD COMPANY v



NORTH VIRDEN SCALLION FIELD

WATER FLOOD PROPOSAL

In December, 1953, the North Virden Soallion field was diseovered
by the drilling of California Stendard Seallior Prov, 3«1l in LSD 3, Section
11=l1 =26 WePals GCommercial production was enoountered in the kodgepole
Formation end the well put on pump December 31, 1953, with an initial
production of 75 barrels per day. By November, 1957, the production from
this well had decreasad to 13 berrels per day.

The field was extended by rapld drilling through the two years
following discovery, and by January, 1958, there were 227 produoing wells in
the field, Well depths average sbout 2,100 feet and the holes require about
10 é&ays to drill and complete, The peak production of the field was reached
in July, 1957, et 6,846 barrels per dey. The field has been practloally
drilled out.

By the end of 1957, 5,570,000 barrels had been produced and under
the present method of production it ia estimated that 20,000,000 barrels can
be produced from the fisld.

How can more of this oil be recovered? ww

After exhaustive laboratory end reservoir studies during the past
three years, we ccnclude thet the answer is water flooding.

What is water flooding and how dees it work? ==

Tater flooding ie the prooess in which water is foroed into the
pores of the rook containing the eil, in order to wash or flush 1t out.

How mach more oil will be produced under water floodf ==

It is estimated that 16,000,000 barrels more 0il will be recovered.

This total of 36,000,000 barrels ls almoat doubls that without flooding.

20, 000,000 BBL. 36,000,000 BBL.

RECOVERY UNDER PRESENT TOTAL RECOVERY WITH WATER
METHOD FLOODING
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Who pays the oost of water floodingf e=

The Operators, or oil compenies beer the entire cost of water flood
operations., The mineral owner pays nothingl

Iz water flooding e completely new idea? ~-

Yo, dofinitely notl It has been used successfully by oil compeanies
throughout Cenade and the United States for some time, The California Standard
Company hes had a small water flood in the Daly Field west of Virden since
1953.

Wily do we need to water flcod to get more o0il? ==

In oil reserwvoirs there is some natural energy available to move
the oil into the producing welle, Oil is stored in the rock under sonditions
of high temperature and pressure. Then e well la drilled into the reservoir
rock m chance to release th.{s energy is available, The expansion of the oil
drives it toward the well bore. A small mmount of gas ia in solution with
the oil, end a8 pressure is peleased the gas escapes; providing energy.
These twc processes allow the preassure in the reservelr to drop. The other
pource of ensrpy in producing the eil ls invading water from the sides of
the field and from the water-bearing roeck below the oil zone. Thia will help
to maintain the pressure, However, in the North Virden Soallion Field the
pressure in the reservoir has been dropping quite rapidly. Therefore the
natural water drive is not completsly sffective, That is why artifieial !
water injeotion is necessary to maintain the pressure and to recever more of
the oils The production deoline of a typical North Virden Soallion well 1a
shown in Figure 1.

How does water flooding get thias extra oil out of the rock? ==

Water under high pressure is pumped inte an injection well. This
atops the pressure drop in the reservoir and flushes oil from the pores in

the rook,
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Limestons & Dolomite Limestong B Dolomite Limestona & Dolomite
Crystols

Crystals

INITIAL OIL OIL LEFT AFTER OIL LEFT AFTER
IN PLACE NATURAL DEPLETION WATER FLOOD

Laboratory tests have shown that the ressrvolr rock in most of the
North Virden Scellion Field is floodable. Reservoir engineering caloulations
show that an estimated 16,000,000 more barrels can be recovered from the
field under water flooding. This is 80X more oil then would bs recoversd by
the present methed of production,

Figure 1 shows the production curve of a typical well when water
flooding is introduced,

What is beinp done to institute water flooding in North Virden Scallion? —-

The California Stendard Company, with permissiog of the minerel
Aralilh
owners end upon spproval of the schems by the 01l mdMeas Conservation Board
of the Province of Manitoba, plan to introduce a Pilot Water Flood ag shown
in Figure 2, 8ix oll wells will be convertsd to watsr injeotion as shown,
With cowgperation of the mineral owners involved thie program cen
be accomplished during 1958. BExtension to a larger portion of the field will
depend upon the sco-operation of the many mineral twners end Companises having

interests in this fleld.
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E PROVINCE ) o F MANITOBA

WHitehall 6 7428 J. 5. RICHARDS
DIRECTOR QF MINES
2
DEPARTMENT OF MINES AND NATURAL RESOURCES
PR | MINES BRANCH
~ R B k ¢4
N f £ N DIRLCTOR'S OFFICE

ROOM 21 - 489 BROADWAY AVEMUE WINKIFFG 1
(BOX 42 LEG:SLATIVE BUILDING)

July 23, 1958,

Mr, Be Re McDaniel,
 President,

McDaniel Consultants Ltd.,
231 = 8th Avenue, West,
Calgary, Alberta.

Dear Mr. McDanielt?

In accordance with our verbal understanding, I
sm forwarding, under separate cover, copies of the following:

Proceedingsof Public Hearing of The 0il and Natural Gas
Conservation Board, July 3, 1958;

Application to Cenvert Canadian Superior Hauk 2=35 to
Mississippian Salt Water Disposal Well., (Canadian
Superior 0il of California, Ltd. )

Application to Convert Canadian Superior Thomson %32 to
Mississippian Salt Water Disposal well. (Canadian
Superior Oil of California, Ltd.)

Application to Convert Imperial Virden T=28-10-26 for use
as & salt water disposal well in the Lodgepole of the
Mississippian formation. (Imperial 0il Limited)s

Halliburton-Vandershaeghe #5-15-9-25 WPM —- Well History —
Proposed Conversion to Salt Water Dispossl Well. {Hegion &
Atkinson Limited).

Letter, dated June 26, 1958, from The California Standsrd
Company requesting permission to convert the well Calstan
Routledge 16~28-9=25 in L.S. 16, Sec. 28, Twp. 9, Rge. 25,
W.P.M. into a salt water disposal well in the Mississippian
Lodgepole formation.




2, Mr, R, R, McDaniel, July 23, 1958.

Letter, dated May 30, 1958, from The California Standard Company,
with application for approval of a pilot water flood scheme in
the North Virden Scellion Field.

Reservoir Study, North Virden Scallion Field, Manitoba, (The
California Standard Company).

As previously stated, I will be absent from the office
for the next three weeks so that, if you have any questions in connec-
tion with any of these applicstions, or feel we can supply you with
any supplementary informstion which you require, would you please con=-
tact Mr., M. J. Gobert, Senior Petroleum Engineer, Mines Branch, Box 42,
legislative Building, Winnipeg 1.

Yours very truly,

L St

~ e ‘Se Richards,
éﬁﬁ/” Director of Mines.

JSRt1lsm



PROVINGE OF MANITOEBA

DEPARTMENT OF MINES AND NATURAL RESOLURCES, WINNIPEG, CANADA

COPY

July 2, 1958,

". J' f. c‘dq’ ’. m.'

Deputy Ninister,

Department of Mineral Ressurces,
Government Administratien Building,
Regina, Saskatchewan.

Dear Jim:

Nany thanks fer your letter of June 29rd, setting
out your csmments relative %o the preposed plan of Pllet uater
Fleod in the North Yirden Scallisn PField. The points made will
bes very useful to owr Beard, VWeuld yeu % express to Mr. Ceons
our sincere apprecistiss fer the time and effert which he devoted

Iupoctthatth-uturofthomwtofa
consultant te owr Peard will be receiving oconsideration in the
very near future. Previded that you have ne objections, we would
appreciste receiving s copy of any remms of Mr. Kaveler's qual-
ificatiens and experience which you Ray have on file.

Yours very truly,

2
)/%Ma.

e
2 Direster of Mines,.
J3R:lem

CaCo Mre Jo G. Cowan, Q4C., Deputy Minister,
7_ Mr, N, J. Gobert, Senior Petroleum Engineer.

MNR-C-21
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Province of Saskatchewan

DEPUTY MINISTER
OF
MINERAL RESOURCES

REGINA, Saskatchewan,
June 23, 1958.

- Mr. J. Richards,

Director of Mines,

Department of Mines & Natural Resources,
WINNIPEG, Manitoba.

Dear Jimmie:

Re: Pilot Water Flooding

I had Mr. Coons, our Technical Co-ordinator, go
over the proposed Plan of Pilot Water Flood in the North
Virden Scallion Field and following are our collective
comments:

1. This Department would endeavour to take in a greater

area than that indicated in this particular plan. However,
we realize that you have a problem in that your Act does not
provide for plans other than co-operative schemed., We do
think that the possibility of getting the other interested
parties to go along with the scheme should be investigated.

2, Since the proposed injection rate is approximately the
same as proposed withdrawals, the pilot water flood will
not likely have any great affect on the land lying outside
the test area other than to reduce the pressure decline rate
and possibly maintain pressure in the subject area. This
may or may not effect an advantage to those lying outside
the flood area and in effect, outside the unit area. This
should be developed at your hearing and an official position
of the Department indicated so thatall parties will have clear
notice as to how your Department proposes to protect equity
interest in the event it is established that equity may be
affected. It would be my suggestion that your Department
assess just what the effect would be, and how you propose
to control it. Within the powers of your Act at the present
time, your Department could probably maintain through M.P.R,
control, equity across the boundaries of the umit. That is
to say, the unit could be treated as a lease, givenan appro-
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priate M.P.R., and those outside the unit could be given
an appropriate M.P.R. to maintain a balance in order to
protect equity as between all parties in the Field,

3. The ideal pilot water flood should be in the centre

of a lease in order that a row of buffer wells (probably
with normal M.P.R.'s) may surround the injection and
producing wells. The following list of M.P.R.'s is
suggested to effect in part, a buffer zone of normal
M.P.R."'s on the wells offsetting land owned by others
than Californis Standard; this, of course, is only feasible
1f the subject area is Crown land or is to be unitized:

Well Suggested M.P.R. , 4./ 2w’
/0 ‘:5‘-/ b I 1
2-15 140 Lo e 7 &
6-15 140 ) Y
8-15 70 sz 25 2
10-15 140 L2 Y
12-15 70 2 5 4 7
14-15 140 2 A0 2
16~15 76 % 7 .
4-22 140 7Y 2y
6-22 70 Jv
16-16 140 Jy 3 - £o

/’M\fv
4. The engineering submission is well prepared. The results
of fluid analysis mentioned on page 7 should be submitted

to the Mines Branch, if not already submitted, and some explan-

ation should be given to the marked variation in the one
sample. Perhaps further samples should be analyzed during
the period of pilot water flood to assist in field wide
secondary recovery studies,

5. The lack of formation pressure information (page 8) could

be critical in the future and provision should be made in
the approval, if granted, whereby one or two wells in the
subject area are available for pressure study and their allow-
able during shut-in periods transferred to other wells,

6. Page 12 ~ Unit and Cross-Line Flooding agreements.......

"The pilot water flood would not prejudice future unitza-
tion or co-operative flooding'". I cannot agree with this
statement and would urge the Manitoba Board to encourage the
early unitization of the complete reservoir.
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7. (Page 13). What happens to this scheme if the other

operators decide to use their salt water for their
own purposes? It would seem that provision should be
made for an independent source of water, having regard
to a difficult situation in the event that operators out-
side the unit decide not to deliver their water to the
unit,

At the same time, if the company is going
to develop a comprehensive pilot water flood it may be
necessary to inject more water than is available at the
present time in order to get adequate answers.

Other than the above, the plan appears reasonably
adequate.

1 trust that these comments may be of some use
to you,

In accordance with your request, I am returning
the following to you herewith:

1. Reservoir Study North Virden Scallion Field, Manitoba;

2. North Virden-Scallion Field Water Flood Proposal;

3. Letter of transmittal from the Californmia Standard Co.
under date of May 30 re pilot water flood scheme;

4, Letter from California Standard Co. dated May 28
requesting approval of pilot water flood scheme,

Yours sincerely,

ames T. Cawley, /P.Eng.,
Deputy Minister
JTC:MH

4

L :
peesis o 7 CNFS
Gotu i Co

JUN G 6 1658

DR aG. L
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PROVINCE OQF MANITOBA

DEPARTMENT OF MINES AND NATURAL RESOURCES, WINNIPEG, CANADA

COPY

PROVINCE OF SASKATCHEWAN

REGINA, Saskatchewan
June 23, 1958,

Mr., J. Richards,

Director of Mines,

Department of Mines & Natural Resources,
Winnipeg, Manitoba,

Dear Jimmie:

RHe: Pilot water Flooding

I had Mr, Coons, our Technical Co-ordinator, go
over the proposed Plan of Pilot Water Flood in the North Virden
Scallion Field and following are our collective comments:

1. This Department would endeavour to take in a greater area

than that indicated in this particular plan, However, we .
realize that you have a problem in that your Act does not pro-
vide for plans other than co-operative schemes. We do think
that the possibility of getting the other interested parties
to go along with the scheme $ould be investigated.

2. Since the proposed injection rate is approximately the same
as proposed withdrawals, the pilot water flood will not
likely have any great affect on the land lying outside the
test area other than to reduce the pressure decline rate and
possibly maintain pressure in the sub ject area. This may or
may not effect an advantage to those lying outside the flood
area and in effect, outside the unit area. T :
not-effect an-adventage to those ‘lying -outeidethe-floed-area
and_in effect, eutside-the ‘unit-area. This should be developed
at your hearing and an official position of the Department in-
dicated so that all parties will have clear notice as to how
your Lepartment proposes to protect equity interest in the
event it is established that equity may be affected. It would
be my suggestion that your Department assess Just what the effect
would be, and how you propose to control it. Within the povwers
of your Act at the present time, your Department could probably
maintain through M.P.R. control, equity across the boundaries
of the unit. That is to say, the unit could be treated as a
lease, given an appropriate M.P,R., and those outside the unit
could be given an appropriate M.P.R. to maintain a balance in
order to protect equity as between all parties in the Field,



3. The ideal pilot water flood should be in the centre of

a lease in order that a row of buffer wells (probably
with normal M.P.R.'s) may surround the irjection and pro-
dwing wells. The following list of M.P.i.'s is suggested
to effect in part, a buffer zone of normal M.P.R.'s on the
wells offsetting land owned by others than California Standard;
this, of course, is onlnyeasible if the subject area is Crown
land or is to be unitized

Well Suggested M,P.R,
2-15 140
6-15 1,40
8-15 70
10-15 140
12-15 70
14-15 140
16-15 70
L=22 140
6=-22 70
16-16 140

L. The engineering submission is well prepared. The Besults

of fluid analysis mentioned on page 7 should be submitted
to the Mines Branch, if not already submitted, and some ex-
planation should be given to the marked varation in the one
sample. Perhaps further samples should be analyzed during
the period of pilot water flood to assist in field wide
secondary recovery studies.

5. The lack of formation pressure information (page 8) could

be critical in the future and provision should be made in
the approval, if granted, whereby one or two wells in the
subject area are available for pressure study and their allow-
able during shut-in periods transferred to other wells.

&. Page 12 - Unit and Cross-Line Flooding agreements . . . .

"The pilot water flood would not prejudice future unitization
or co-operative flooding". I cannot agree with this statemert
and would urge the Manitobs Board to encourage the early uniti-
zation of the complete reserveir,

7. (Page 13). What happens to this scheme if the other operators
decide to use their salt water for their own purposes? It
would seem thet provision should be made for an independent sowurce

of water, having regard to a difficult situation in the event
that operators outside the unit decide not to deliver their water
to the unit.



Athe same time, if the company is going to
develop a comprehensive pilot water flood it may be necessary
to inject more water than is available at the present time in o
order to get adequate answers.

Other than the above, the plan appears reasonably
adequate.

L trust that these comments may be of some use
to you.

In accordance with your request, I am returning
the following to you herewith:

1. Reservoir Study North Virden Scallion Field, Manitoba;

2. North Virden-Scallion Field Water Flood Proposal;

3. Letter of transmittal from the California Standard Co.
under date of May 30 re pilot water flood scheme;

L. Letter from California Stendard Co. dated May 28
requesting approval of pilot water flood scheme.

Yours sincerely,

"James T. Cawley", P.bong.
Deputy [Minister.



PROVINCE OF MANITOBA

DEPARTMENT OF MINES AND NATURAL RESOURCES., WINNIPEG, CANADA

COoPY

PROVINCE OF SASKATCHEWAN

REGINA, Saskatchewan
June 23, 1958,

MR. J. Richards,
Director of Mings,
LDepartment of Mines & Natural Resources,

WINNIPEG, Manitoba.
Dear Jimmie:

Re: Pilot Water Flooding

I had Mr. Coons, our Technical Co-ordinator, go
over the proposed Plan of Pilot Water Flood in the North
Virden Scallion Field and following are our collective
comment s :

1. This Department would endeavour to take in a greater area
than that indicated in this particular plan. However, we
realize that you have a problem in that your Act does not pro-
vide for plans other than co~operative schemes. We do think
that the possibility of getting the other interested parties

to go along with the scheme should be investigated,

2. Sincethe proposed injection rate is approximately the same
as proposed withdrawals, the pilot water flood will not
likely have any great affect on the land lying outside the
test area other than to reduce the pressure decline rate and
possibly maintain pressure in the subject area. This may or
may not effect an advantage to those lying outside the flood
area and in effect, outside the unit area. This should be
developed at your hearing and an official position of the
Department indicated so that all parties will have clear
notice as to how your Department pProposes to protect equity
interest in the event it is established that equity may be
affected. It would be my suggestion that your Department
assess just what the effect would be, and how you propose
to control it, Within the pwoers of your Act at the present
time, your Department could probably maintain through M.P.R.
control, equity across the boundaries of the unit. That is
to say, the unit could be treated as a lease, given an appro-
priate M.P.R., and those outside the unit could be given an
appropriate M.P.R, to maintain a balance in order to protect
equity as between all parties in the Field.

MNR-C-21



3. The ideal pilot water flood should be ir the centre of

a lease in order thsat a reow of buffer wells (probably
with normal M,F.R.'s} may surround the injection and pro-
ducing wells. The following list of M.P.R.'s is suggested
to effect in part, a buffer zone of normal M.P.R.'s on the
wells offsetting land owned by others than California
Standard; this, of course, is only feasibly if the subject
area is Crown land or is tobe unitized:

Well Suggested M.P.R,
2-15 140
6-15 10
8-15 70
10-15 140
12-15 70
14-15 140
l6-15 70
L-22 140
6-22 70
16-16 140

L. The engineering submission is well prepated. The results

of fluld analysis mentioned on page 7 should be submitted
to the Mines Branch, if not already submit ted, and some ex-
planation should be given to the marked vadation in theone
sample. Perhaps further samples should be analyzed during the
period of pilot water flood to assist in field wide secondary
recovery studies,

5 The lack of formation pressure information (page 8) could
be critical in the future and provisionushould be made in
the approval, if granted, whereby one or two wells in the sub-
Ject area are available for pressure study and their allow-

able during shut-in periods transferred to other wells,

6. Page 12 - Unit and Cross-Line i'looding agreements . . . . .
"The pilot water flood would not prejudice future unitiza-
tion or co-operative flooding™. I cannot agree with this state-
ment and would urge the Manitoba Board to encourage the early

unitization of the complete reservoir.,

7. (Page 13). What happens to this scheme if the other operators

decide to use their salt water for their own purposes? It
would seem that provision should be made for an independent source
of water, having regard to a difficult situstion in the event that
operators outside the unit decide not to deliver their water to
the unit,



At the same time, if the company is going to
develop a comprehensive pilot water flood it may be necessary
to inject more water than is svailable at the present time in
orgder to get adequate answers.

Other than the above, the plan appears reasonably
adequate.

A I trust that these comments may be of some use
to you,

In accordance with your request, I am returning
the following to you herewith:

1. Reservoir Study North Virden Scellion Field, Manitoba;

2. North Virden-Scallion Field wWater Flood Proposal;

3. Letter of transmittal from the California Standard Co.
under date of May 30 re pilot water flood scheme;

4. Letter from California Standard Co. dated May 28 re-

questing approvel of pilot water flood scheme.
Yours sincerely,

"James T. Cawley", P. Eng.
Deputy Minister



| DEPARTMENT OF MiyES
33 NATURAL RESOURCES

PETROLEUM £NGINEERING

Divisi ‘
AT

" crnr Dutrmen

CALBARY. ALBERT A

May 30, 1958,

The 01l md Yetural Gas Conservit:>n Board,
Mines Branch, Province of Maz:tola,

Bor 42, Legislative m*ld.tng,,

Kionipeg, Manitoba.

Dear 3Sirss

W are enclosirg <uree :crise of an aprlication for epproval
of a pilot water f'locd scheme . --+ North 7irden 3callion field,
togetasr with three oopies of a r.pwirting =egort art titled "Reserwoir
Study, North Virden Seallion 7:s.d, Maritcca®, We are also enclosing
three oopies of & brochure rela- _7e <2 tzis project which has been
prepared for distridbution to zhe mirersl owrners in the area involved.

Oopies of the applicatid>z ard supporting report have alse
been forwarded to all operators in <he Norzh 'Jirdcn Scallion Fileld for
their information and review,

Yours very truly,

4 Ross ’

Enel,




CALGARY. ALBERTA

The 0il and Natural Gas Conservation Board,
Mines Branch,

Box 42, legislative Building,

Winnipeg, Manitoba,

Gentlemsns:

The California Standard Company hereby submits to the Oil and
Natural Gas Conservation Board for its approval, & pilot water flood scheme
for that portion of the North Virden Seallion field outlined in Figure 1,
attached, and described as followss:

LsD's 2, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 and 16 in Section
15, Tovmship 11, Renge 26, W P.li.

LSD 16, Section 16, Township 11, Range 26, WeP.M
L3D's 3, 4, and 6, Seotion 22, Township 11, Range 26, WaeP.M.

The scheme will involve the conversion of six wells into water
injection wells, namely:

Calstan Scallion T=15«11-26
Calstan Scallion 9=15«1126
Calatan Scallion 11l=15=11-26
Calstan Scallion 1%=15=11=26
Caelstan Soallion 15=15=11=26
Calstan Scallion 3=22=11=26

all of which are located in Township 11, Range 26, V.P.Ms The proposed
conversion program is attached,

A salt water disposal system is currently in operation with the
disposal well located in LSD 9, Seotion 16, Township 11, Range 26, W,P.li,
Approximately 1,600 barrels/day of salt water are being disposed of at the
well into the Devonian formation and it is the eapplicant?s intent to utilize
this system as a water source for the pilot water flood scheme, The present
plant facilities with the addition of filter equipment, will meet the water



2w

flood scheme requirements, An inhibitor will be added to the salt water
at the disposal plant to minimize corrosion as much as possgibls,

The applioant requests that as long as the maximum permissible
rate of produotion is caloulated on a natural depletion basis in the pilet
water flood area, the L,P,R.'s be transferred from the injeotion wells to

other wells within a common leasespreviding;,—howevery—that-during-this
The above transfers would resultthe folow.’mg
MePoRo'ss ’

Well M.P.R.
Calstan Scallion 2=15=1126 105 ~
Calytan Scallion 6wl5=11-26 70 7
Calstan Scallion 8=15=11=26 105
Calstan Scallion 10=15=11=26 140 175"
Calstan Scallion 12e15=11«26 140 /o357
Calstan Sgallion l4wl5=1lw=26 140 /73 .
Calstan Soellion 16=15-11e26 140 /957
Calstan Scallion 4=22<11-26 105 =
Calatan Soallion Gm22=11-26 105
Calstan Scallion 16=16=1le26 - 70 -
I,125 8/D
1730

Current M.PeR. ® 16 wells x 70 B/DAT = 1,120 B/D

The estimeted inorease in reserves due to the pilot water flood
is 1,340,000 barrels over a period of 21 years, This represents a recovery
of 21% of oil in place by water flood as compared to 9,5% recovery by
primary depletion, It is believed thet the proposed pilot water flood area
represents average field conditions and that it will thoroughly test the
Cherty Zone, the main object of flooding consideration, Performsnce data
from this pilot flood will be invaluable to various operators in future
considerations for field wide flooding.

In support of this applioation is & report entitled "Reservoir
Study, North Virden Scalliion Field, Manitoba" which is attached, This
report has been campiled by the Engineering Division of The Californias
Standard Company conoluding a detailed study of primery and secondary
recovery in the North Virden Scallion field,

Respectfully submitted,
Y ss:
() Sedde
7

%(California Standeard Company

Enclts,



1.
2,

3

CONVERS JON PROGRAM FOR INJECTION VWELLS

Move on Contraotort!s rig and squipment,
Pull rods and tubing.
Run injectivity tests inocluding spinner surveys.

Place wella on water injeotion,
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CALGARY. ALBERTA

M&y‘ 28, 1958,

The 0il eand Natural Gas Conservation Board,
Mines Branch,

Box 42, Legislative Building,

Winnipeg, Manitoba,

Gentlomens

The California Standard Company hereby submits to the 0il and
Netural Gas Conservation Board for its approval, & pilot water flood scheme
for that portion of the North Virden Soaslliion field outlined in Figure 1,
attached, and desoribed as follows:

LSD's 2, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 and 16 in Seotion
15, Tovmship 11, Range 26, V,P,li.

(rarcw 18D 16, Section 16, Township 11, Range 26, W.P.M.
18D'e 3, 4, and 6, Seotion 22, Township 11, Renge 26, W.P.i.

The scheme will involve the conversion of six wells into water
injeotion wells, namely: .

Calstan Seallion T=15=1l=26
Calstan Scallion 9=15«11=26
Celsten Scallion li=l5«ll-26
Calsten Scallion 13=15=11«26
Calstan Soallion 15=15=11=26
Calstan Soallion 3=22«11-26

all of which are located in Township 11, Range 26, VisP.lle The proposed
conversion program is attached,

A salt water disposal system is ocurrently in operation with the
disposal well located in LSD 9, Section 16, Township 11, Range 26, W.P.l.
Approximately 1,600 barrels/day of salt water are being disposed of at the
well into the Devonian formetion and it is the applicant's intent to utilize
this system as & water source for the pilot water flood scheme, The present
plant facilities with the addition of filter equipment, will meet the water



wiw

flood scheme requirements, An inhibitor will be added to the salt water
at the disposal plant to minimise corrosion as muoch as posaidble,

— The applicant requests that as long as the maximum permissible

rate of produotion is caloulated on a natural depletion basis in the pilot
water flood area, the l.P.R.'s be transferred from the injeotion wells to
other wells within a common lease,praxidime :

7% Rl oo e | i
result in the following

RS, T e teamefors vousd

M,FsRetB1
Well ;. MePoR, |
l EETN R e [

Calstan Soallion 2~15=11=26 ° TACET 108
Calatan Soallion 6wl5«11=-26 73 70 <
Calstan Scallion 8=l5=11e26 - SO0 105
Calstan Scallion 10=15=l1e26 . s M0
Calstan Soallion 12«15«11~26 Lo 140
Calstan Scallion l4=l5«11e26 - 228 1400
Calstan Soallion 16=15-11w26" ol 140
Calstan Scallion 4=22~11-26: S - .
Calstan Scallion 6m22+«11=26 - 2.7 105
Calstan Scallion 16=16=11«26 ' S 70

2 21,128 B/D
A=

o . " P

s

Current MaPeRe = 16 wells x 70 B/DM m 1,120 8/D /= c..uf,

The estimated inorease in teserves due to the pilot water flood
is 1,340,000 barrels over a period of 21 years, This represents a recovery
of 21% of oil in place by water flood as compared to 9.5% recovery by

-} primary depletion, It is believed thet the proposed pilot water flood ares
" represents average field conditions and that it will thoroughly test the
W 5 Oherty Zome, the main object of flooding consideration, Performance date
' 0" from this pilot £lood will be invelusble to various operators in futurs
¥,/  considerations for field wide flooding,

In support of this application 18 & report entitled "Reservoir
Study, North Virden Scallion Field, Manitoba" which is attached. This
report has been ocompiled by the Engineering Division of The California
dtanderd Company conoluding a detailed study of primary and secondery
reocovery in the North Virden Scallion field,

Respectfully sulmitteqd,

e
(7 ) /uld@c/

'J.'h.ﬁ/ California Standard Company
Enolts,



1,
2,
3
4o

CONVERS JON PROGRAl FOR INJECTION WELLS

Move on Contractor's rig and equipment,
Pull rods and tubing.
Run injectivity teste including spinner survey!‘.

Place wells on water injeotion,
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April 9, 1957.

Mr,. E., Hochhausen,

Manager

Ricosﬂngineering & Operating Ltd.,
Ko.

10509 - 81 Avenue,

EDMONTON, Alta.

Re: File A-700

Desr 34ir:

With reference to your letter of April 5th, am en-
closing herewith 2 coples of map showing contours. However,
since these are at 25-foot intervals, doubt if they will be
of much assistance so have enclosed & list of ground elevations
in the North Virden Field as well.

truly,

Ygurf:y

M. J. Gobert
Senior Petroioum Engineer.

MJG/h



Rice 8;19(‘4:3%4’4‘9 2 @pua&'m; Lid,
No. 5, 10509 - B1 Avenue Telephone 390008

EDMONTON, ALBERTA

April Sth, 1957
File: A-700

Lir, M.J. Gebert,

Department of Mines and Natural Resources,
Mines Branch,

WINNIPEG, Manitoba.

Dear Mr. Gobert,

We have been reviewing briefly sore of the individual
operater's problems with respect tc water dispcsal in the North
Virden pcol. However, we would like tc investigate the possibility
of z collective system for this area, and In orcer tc make this
investigation we require either a fairly accurate contour map of
the ares with approximate 5-foot contours or the qround level
elevations of all the wells in the area. Is it possible to cbtain
this information your your department? If so, we would appreciate
receiving this information at your earliest convenience.

The Szlt Water Disposal Working Cormmittee is proceeding
fairly well. I believe that another meeting of two or three of
the permanent members of the committee to re-draft the materials
obtained thus far shoulc almost complete our study on surface dis-
pcsal, I shall be meeting with Fr. Blackadar shortly to finalize
this matter.

E, Hochhausen
EH/tw Maneger
Doy File A-1E6
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March 6, 1958,

Mr. J. F. Ross,

Chief Engineer,

The California Standard Company,
Medical Arts Bidg.,

Calgary, Alta.

Dear Jack:

Thanks very much for the copy of the paper "The
Prediction of 0il Recovery By Water Flood" - Dykstra
and Parsons.

Will be very pleased to see Rudy at any time.

Incidentally, could you have someone give me the
name and type of copying machine used. These coples are

much superior to anything that either one of our maéchines
can produce.

Yours very truly,

m.d:’ﬁBEZ}t,

Senior Petroleum Engineer,
'1JG/h




DEPARTMENT OF MINES AND NATURAL RESOURCES

PROVINCE OF MANITDBA

MINES BRANCH

THE CIL AND NATURAL GAS CONSERVATION BOARD
Notice of FHearing

A Public Hearing will be held in Room 230 Legiczlative
Buildings, in the City of Winnipeg, Manitcba, on Thursaay,
July 3,71958, at 9.30"am., Central Daylighs Time, fou:

(a) The purpose of hearing representations with
regpect to an applicaticn by Canadian Superior
Oil of California, Ltd., to convert the walls
knuwn as -

Hauk 2-35 lsd, 2-35-10~25 VWPM
Thomson 9-32 1sd, G-32-9-28 WPM

in the Virden-Roselea and Daly Fields respectively, to salt
waver disposel wells in she Misesissippian Lodgepole Formation,
{0} The gurpose of hearing representations with
respect to an application by Impszrial 0i1l
Limited, to convart the well known as -

imperial Virden 7-28-10=2

in the Virden~Rosclea Field, to salt water disposal in the

(2} The purvose of hearing representations with
respect to @n application by Halliburton 0ii
Producing Ccmpany, to convert the well known
asg -

HCPCO Vanderschaeghe 5-15-9-25

eld, to salt water disposal

he Routledge Fi
Formatnion,

©
ppian Lodgepole
(d} The purpose of hearing representations with
respect to an application by The Calirornia
Standerd Compzny for a Pilot Water Flood
scineme and the conversion of the wzllg known

as -
Celsten Scellion 7-15-131-26
Calstan Scallicn Q=15.11-25
Celstan Scallicn 11-15011~28
Calstan Scellion 13-15-11-26
Calsgtan Scallicn 16-15-11..26
Calstan Scellion 3-20.21.76

in the Ycrth Virden Scallion Field, into water injection wells,

Dated at Wirnipeg, Maritoba, this Second Day of June, 1958,

Jo Go Cowan, Q.C,
Shairman,
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