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N | CHEVRON STANDARD LIMITED

Box 10C
Virden, Hanitoba
July &, 1971

mm

E. )

e 0il and Gas Conservation Board & N N E A
Reom 1010 Nerquay Building “e i sy
WINSTPEG, Manitoba e 11 d
1 Iy ’ 1 .. 71
- \.’
Lttention: Mr. . J. Gebert . .
H
+ D’RECT(}’i *\'}F LA ;
Dear Sir: WiNES
_—'““'-u-.,”___’n

Re: Order No, PMLC, Pressure Maintena ce
by Water Flooding in the Dalv Field

Water injected intc the well Chevron Dﬂ‘y‘dlﬂ 1),-1-10-28

during the month of June, 1971 was 7370 barrels at a wellhead

nreasure of 1240 psig. The maximum injection rate during the
u~ was 383 tbls/day.

Cumulative injection urder high pressure conditicns t~ the end
of June, 1971 is 24,966 bvarrels.

There have not been any chances in the production or fluid levels
at any of the adjacent producing wells. We propose to operate this pilot
scheme within the approved limitations of 1L00 psig. and/or 600 vnls.) o
;o e
day for another month Pewomess one “k“j“l“/éf

Yours truly ,

Gubhordile,

te L. D. Brown, P. Eng.
Ares Supervigor

ge/me
c.c. Trowell/Scott

DEPARTMENT OF MINES
- F6. Goven - REYEY - & NATURAL RESOURCES
X 7 ey T T B -
AND WATURAL RESOURCES JUL
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DEPAHT.IHT OF HIHES AND "ATURAL RESOURCES

™ 1, S. ROPER o uFI;OM F. S. GAMEY
a7 —

For your approval of iaf i1 G N " P yyithe [] Please sign
Y “ AT DA T -

H J Please return
[ Please take action

O Extracts of minutes if
information and actigy

O Please draft reply u?

O Pl_ease see me

J Please phone

Date june 24/71 WAPPLICATION UNDER

Message ORDER PM 15

ATTACHED IS SUGGESTED LETTER FOR CHATRMAN'S SICH\IATURE

RE: APPLICATION TO INCREASE IMARECTION PRESSURES ON ~
CHEVRON DALY WIW 1l4~1-10-28 -‘

COPY OF APFLICATION AND ORDER IS ATTACHED FOR YOUR

INFORMATION

MNR-A-94 Use reverse side if necessary



Yr, L. D. Brown, Arsd Supervisor,
Chavron Standard Limitac,

Bo: 100,

virden, Merboba.

TDeor Mr. Brownt

n0s Application to increase injection pressure
Chevron Daly JIW Lh=L-10-25
Order No., PM 15

Tn accorduacs with 3sction 2 of the Presmre Maintenenc.
Fules for tha sbove Ord:r, the Board huoreby granta permlssion to the
operator to:
(1) incraus: the injection prassurs 10 1,00
e 5ueiefe, for & tast period of one (1)
nonth's duration.

Yduég sjncorely,

. dinston Mair,
/ Chairman.
FSG/h

ccr Mr. J. G. Trowell,
Chevron 3tandard Limited,

200 FLfth Avenus 5., | NE
20 PLA &, 5 DEPARTMENT OF MINE
& NATURAL RESOURCE

JUN £8 197]

PETROLEUM ENGINEERING
DIVISION

Y
———



CHEVRON STANDARD LIMITED
ﬂ e
Tox 100 “}&ﬂd'13,1' .
YIRDEM, Manitoba, || . TS
Juue 3, 19?1 LJ"" L .,..,,._..,J

Pile: 661,15

TIE MINES
EDURCES

The 0i1 and ¥atnral Qas Conservation Board
Foom 1010 Norquay Ruilding
WINNIPES 1, Manitoba

TSR

sl

Dear Sir: Birgors o o *UMES

Ret Order e, PML5, Pressure Mainilenance by
Water Flooding in tihke Daly Iield

Water injected into the well Chevron Daly WTW 1L-1-10-78 during
the month of May was 8,221 barrels at a wellhead pressurc of
1?75 psi. The maximum rate during the month was 278 bhls./day.

Cumulstive injection under *hiph pressure conditions to the end
of May i=s 17,596 bbls,

There has been no change in production or Iluid levels in the
offsetiing producing wells and to date there do not appear tn
be any detrimental effects that may be atiribuled to the Wigh
Pressure Water Flood,

Wle would now like to apply for permiszion %o increase the
injection pressure to not exceed 1,L00 p.s.i.g. with the volume
of water to not exceed 600 barrels per day.

7

/ Yours truly,

Trowsll/Saott

. —— .
g,
TN
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ST EmADT AL, ‘
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L THENANTOBA GAZETTE _ January 30, 1971

PRESSURE MAINTENANCE RULES

1. _wwuuced from ol weblls i the Daly Field, shall be injected to the Lodgepole
tormation of the Mississippian \ge in the well
Chevron Dhaly WIW 14 -1 -10 - 258

(2) The volume of water injected shall not exceed 600 barrels per day, at any time.

(3) The injection pressur: during the first month of operation of the Pilot High Pressure
Water Flood shall not »xceed 1,300 P

(4} Chevron Standard Lirmited shal. following the first month’s operation, file with
“The Qil and Natural (GGu- Conservation Board, a report of the performance and
efficacy of the Pilot Hyh Pressire Water Flood, The report required under this
Clause may be subje:t o any dircction, in writing, by the Board.

2. The Board may grant permission to the PPETAlor to increase the injection pressure by
increments of 100 p.si.g.. during succeeding test perinds of one (i) month's duration:
and the requirements of sub-vlause 1 of Rule 1 shall apply for each test period.

3. Chevron Standard Limited shall immediately report te the Board any mdication of
channelling or breakthrougl. «f injec! o water to producing wells, or any mdication of
other detrimental effects 1 na1 may be attributable to the PHet High Prossere Water Flood,

4. After commencement, the opwrator hall, subject to any remedial work required to be
performed on the water inwetion we i or offsetiing o1l producing wells, endeasour to
maintain continuous injeciion for no' more than three hundred and sty five ( 365
consecutive days from the «ffoctive dute of this Order

5. Notwithstanding the provisicis of Eule b the Board may. upon application by the
Operator, approve the suspension of water injection.

6. This Order shall be effective al the haur of seven o'clock in he forencon on February 1,
1971.

Oil and Natural Gas Order No, PM 15
made and passed this 4th duy
of January A.D., 1971, at
the City of Winnipeg, in th.
Province of Maniteba, by The O
and Natural Gas Conservation Board.

Approved:

“Sidney Green” e, MLS Richards” L
Sidney Green, J. 5. Richards,

Minister of Mines and Natural Kesources, Deputy Chairman,

The (il and Natural Gas Conservation Board.

“M.J. Gobert”

M. J. Gobert,
Member,
fhe Oil and Natural Gas Conservation Board.

Printed by R, S. Evaris  (Queer's Printer for the Province of Manitoba.

Page 4



At ; CHENANITOBA GAYFTTE

Manitoba Regulation 4/71

Betng THE OIL AND NATURAL GAS CONSERVATION BOARD
ORDER NO. PM 13
Aa Qrder pertaining te Pressure Maintenance by Warer Flooding
DALY HIELD

Made and pussed pursuant to " Fhe Mines Aot RS 1970, and
wracndmentty thereto, by The Git and Natuwral Gas Conservation
Bourd, of Maniroba,

{ Filed Januarv 18, 1971)

WHEREAS, subsection (9) {dr of Section 62 of ~The Mines Act™', being Chapter M160 of the
Revised Statutes of Manmitoba, provides as follows:
FH209Y Without restricting the gencrality of subsection (8) the board, with the
approval of the munister. may make orders
I<h requiring the repressuring, recy cling, or pressure maintenance, of
arv poolor purtion thereof where it is economical so to do, and for that purpose
W nere pecessary reguiring the introduction or injection into any poel or portion
thereol of gas, air, water, or other substance:™,
ANDYWHEREAS, the Board, pursuant to Section 62 of *“The Mines Act”, held a public
Aearimg on March 19 and December 15, 1970, for the purpose of considering a Pilot High
Prossure Water Flood o the Daty Feld in Manitoba by Chevron Standard Limited.
ANDY W HEREAS upor due consideration of the submissions and testimony at the hearing,
o Bewrdd Buas found that it 1s reasanably necessary to conduct o Pilot High Pressure Water
Fieasd o the Draly Field m Maritehas,
SOV THEREFORE. the toand orders:

Crenvron Sandard Limnted shall conduct & Prlot High Pressure Water Flood by the
puection of waigr to e Lodgepole formation of the Mississippian Age underlying
pert of the Dady Field:

1t The pressure maintehance operations shall be in secordance with, and subject to.
the following ruies:

Page 3



DEPARTMENT OF MINES AND NATURAL RESOURCES

ROUTE SLIP
TO FROM
Mr. .T. 5. Roper M. J. Gobert
TO FROM

1 For your approval or revision [1 Reply direct with copy to me  [] Please sign

[ For your information Drl:ﬁ.}se supply data for my 0] Please return
[) Please take action [ Return with comments [] Please see me
(3 Extracts of minutes for your and/or recomme: Pl h
information and action [] Investigate and report [0 Please phone
[] Pleage draft reply for signature of ey
R R .
s .
Date June 8, 1971. r“‘mﬁt’ o TE “\1
L —prat—— ———t
Message i o o 4
Please take action. Cl !
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Box 100 ¢
VIRDEN, Manitobal
June 3, 1971

File: 661,15

F: The 0il and Natural Qas Conservation Roard
//// ffoom 1010 Norquay Building

WINNIPEY 1, Manitoba

e e T e i Vi e e

Dear Sir:

Re: Order ¥o, PM1S, Pressure Maintenance by
Hater Flooding in the Daly Field

Water injected into the well Chevron Daly WIW 1)~1-10-28 during
the month of May was 8,221 barrels at a wellhead pressure of
1275 psi. The maximum rate during the month was 278 bbhls./day.

Cumulative injection under high pressure conditions to the end
of May is 17,5964 hhils,

There has been no change in production or fluid levels in the
offsetting producing wells and to date there do not appear to
be any detrimental effects that may be atiributed to the High
Pressure Water Flood.

We would now like to apply for permission Lo inerease the
injection pressure to not exceed 1,h00 PeSelege wilth the volume
of water to not exceed 600 harrels per day.

7
1
! Yours truly,
i
ML( ul, P go
a Area Supervisor

cc Trowell/Scott




Vol. 100, No. 5 THE MANITOBA GAZETTE January 30, 1971

PRESSURE MAINTENANCE RULES

1. (1v Water, produced from oil wells in the Daly Field, shall be injected to the Lodgepole
srmation of the Mississippian Age in the well

Chevron Daly WIW 14 -1 -10 - 28
(2) The volume of water injected shall not exceed 600 barrels per day, at any time,

(3) The injection pressure during the first month of operation of the Pilot High Pressure
Water Flood shall not exceed 1,300 p.s.i.g.

(4) Chevron Standard Limited shail, following the first month’s operation, file with
The Qil and Natural Gas Conservation Board, a report of the performance and
efficacy of the Pilot High Pressure Water Flood, The report required under this
Clause may be subject to any direction, in writing, by the Board.

2. The Board may grant permission to the operator to increase the injection pressure by
increments of 100 p.s.i.g., during succeeding test periods of one (1) month’s duration;
and the requirements of sub-clause 4 of Rule 1 shall apply for each test period.

3. Chevron Standard Limited shall immediately report to the Board any indication of
channelling or breakthrough of injected water to producing wells, or any indication of
other detrimental effects that may be attributable to the Pilot High Pressure Water Flood.

4. After commencement, the operator shall, subject to any remedial work required to be
performed on the water injection well or offsetting oil producing wells, endeavour to
maintain continuous injection for not more than three hundred and sixty-five (365)
consecutive days from the effective date of this Order.

5. Notwithstanding the provisions of Rule 4, the Board may, upon application by the
operator, approve the suspension of water injection.

6. This Order shall be effective at the hour of seven o’clock in the forenoon on February 1,
1971.

0il and Natural Gas Order No. PM 15,
made and passed this 4th day
of January A.D., 1971, at
the City of Winnipeg, in the
Province of Manitoba, by The Oil
and Natural Gas Conservation Board.

Approved:

“Sidney Green” “J, 8. Richards’
Sidney Green, J. 8. Richards,
Minister of Mines and Natural Resources. Deputy Chairman,

The 0Oil and Natural Gas Conservation Board.,

“M. J. Gobert™

M. J, Gobert,
Member,
The il and Natural Gas Conservation Board,

Printed by R. 8. Evans — Queen's Printer for the Province of Manitoba.
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January 30, 1971 THE MANITOBA GAZETTE Vol. 100, No. 5

Manitoba Regulation 4/71

Bemng THE OlL AND NATURAL GAS CONSERVATION BOARD
ORDER NO.PM 15
b Ovder pertaining to Pressure Maintenance by Warer Flooding
DALY FIELD

Made and passed pursuant 1o ““The Mites Act” R.SM. 1970 and
arendnients thereto, by The Oif and Narwral Gas Conservation
Board, of Manitoba.

{ Filed Januarv 15, 1971

WHEREAS, subsection (9) (@) of Section 62 of **The Mines Act™, being Chapter M160 of the
Revised Statutes of Manitoba, provides as follows:
“62 (9) Without restricting the generality of subsection (8) the board, with the
approval of the minister, may make orders
(d) requiring the repressuring, recycling, or pressure maintenance, of
any poo! or portion thereof where it is economical so to do, and for that purpose
where necessary requiring the introduction or injection into any pool or portion
thereof of gas, air, water, or other substance;”.
AND WHEREAS, the Board, pursuant to Section 62 of “The Mines Act™, held a public
hearing on March 19 and December 15, 1970, for the purpose of considering a Pilot High
Pressure Water Flood in the Daly Field in Manitoba by Chevron Standard Limited.
AND WHEREAS. upon due consideration of the submissions and testimony at the hearing,
the Board has found that it is reasonably necessary to conduct a Pilot High Pressure Water
Flood in the Daly Field in Manitoba.

NOW, THEREFORE, the Board orders:

1. ({(a) Chevron Standard Limited shall conduct a Pilot High Pressure Water Flood by the
injection of water to the Lodgepole formation of the Mississippian Age underlying
part of the Daly Field:

(b} The pressure maintenance operations shall be in accordance with, and subject to.
the following rules:

Page 3



DEPARTMENT OF MINES AND NATURAL RESOURCES
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CuEVvRON STANDARD LIMITED

The 0il and Natural Gas Conservation Board
Aoom 1010 Norquay Building

WINNIPES 1, Manitoba

Jear 2ir:

Box 100

VIRDEN, Manitoba

May 6, 1971

File: 661,15

DEPARTMEMT OF MINES

AL RESOURCES

DIRECTOR OF MINES

Re: Order No, PM15, Pressure Maintenance by
Water Flooding in the Daly Field

The well, Chevron Daly WIW 11-1-10-28, was placed on High

Pressure Injection on March 2L, 1971.

Initial injection

was 230 bbl/day at 1230 psi and this was gradually increased
to 280 bbl/day at a pressure of 1275 psi where it appears

to have stabilized.

4 total of 1347 bbls. of water was injected in March ad
8,028 bbls during the first full month of April.

There have not been any noticeable changes in production
at any of the adjacent producing wells and we propose to
continue at the present maximum pressure limit of 1300

psi for another month,

L.DR/31

ce  Trowe 1.1/}301"0&15}( i

Yours truly,

TROWN, P. Eng.

Area Supervisor

DEPARTMENT GF MINES
AND NATURAL RESOURCES

MAY 7 197

ASSISTANT DEPUTY MINISTER'S .
OFFicE |




December 17, 1970

F. 3, Gamey M. J. Gobert
Rasarvolir Eagineay Asaistant Deputy Minister

High Pressure Flood - Daly Fleld; WiELlL: 14-1-10-23

AGREEMINTS FCR UATERFLOCDING SNTIRSD INTC BY
THI MINISTER OF MINES AND NATURAL RISOURCES

SodTIULE
A sl o iRt

Agrorrant, deted 15th day of May, 1953, respecing walls
#25cribod as Calsten Daly 10-lA, 1i-l, 15-1, 1641,
Golsten Dely Prov, 2-12,

Tare s a3 Joewncnt Mo, 2924

S sp—an-goune L Mo, 411757

SCH. Li. o

Arroramant, Jetod 20th Jav of ay, 150, roo.ctilig bhs
2113 deneriber as

Calotan Taly 1 -l,

Cal tan fely rrov. =L, 3=l 4=l

W ae e tocunaat do. L, 900

“pcspein-Corneil Jo, 111757

No Prossur: aintanancs Orlors ware issusd for the Daly Jaterflood,



A e Deputy as Deoputy
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EC-a-1

No. 74/58

i Y A g b 'r
DEPARTMENT GF hinn$y
& NATURAL RESQURCES,

Memorandum of an order of the Lieutenant-Gox}ern r-in-G i
approved and ordered by His Honour the‘Lieutenant-Goveih(LLi‘ngzx" 1958

- N

JAN 14 1958 Lmnscmn OF MINES |

The Honourable the Minister of Mines and Natural Resources y
having submitted to Council a report setting forth that: '

WHEREAS, subsection (1) of -Seation 68 of "The Mines Aoct", o
Baing Chapter 166 of the Revised Statutes, as the section
was enacted by Chapter 45 of the Statutes of Manitoba, 195%,

provides as followss

"68. (1) The Lieutenant-Governor-in-Council may
authorize the minister Lo enter into an agreement
for the injection, storage, recyoling, or reprrodust-
ion, In or frca an undergzround formation of any '
mineral subatance or water.";

AND WHEREAS, The California Standard Company has instituted
8 vater flooding prozramme with a view to sacuring the moat
¢oonomic recovery of oil and natural gas from certain lands
in the Daly Fleld;

AND WHEREAS, the said water flooding programms necessitated the
entering into "Weter Flooding Unitization Agreements” which
povlied, consolidated, and merged certain oil and naturai gas
leaces iesued by the Crown, and otiter owners of oil and

natural cas righte, which were authorized’ by Order-in-Council
Ro. “11/5?‘ . N @

AND WHEREAS, the Minister of Mines and Natural Resources
wishes to enter into a further agreement with the persons who

_are parties to this agreement;

AND WHEREAS, it is conaidered that the provisions of the sald
agreecent will result in a better recovery of oil and natural
¢£as from the said landsg )

THEREFORE he, the Minlster, recommendss

THAT, the Minister of Mines and Natural Resources bs authorized
to enter into an Agreement, dated the tenth day of February,
1956, respecting the wells described as:

Calstan Daly Province 6-12, and
- Calstan uau_ 11-123

*

and marked Document No. 51,726

And, upon consideration of the said report and recommendation on

the 14th day of  january AD. 19 g (the Hon. Mr.
Greenlay the Chair), Council having advised that it be done

| as recommended by the Honourable the Minister of Mines and Natural

ReBOUrces His Honour the Lieutenant-Governor-

in-Council was pleased to approve the said report and recommendation and

to order that it be done accordingly.
T v, CERTIFIED ‘o bo & true copy

.

* Certified correct decument sinved by
WAL ARTD PRLDTOAMME

C -
Clerk of the Executive f&qg;}f{,f the

This memorandum is furnished Executive Council

oo S Ao JAN17 1958 Nl o

TRV
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EC-a-T

No. £11/57 RN

PR

Memorandum of an order of the Lieutenant-Governor-in-Council
approved and ordered by His Honout the Lieutenany-Governor on

i E

MAR 19 1957

The Honourable the Minister of  p1n,.y 4no putural Hagources
having submitted to Council a report setting forth that:

shonrse subscction (1) of Jecidon OB of » fhe dines Act™, ceing
shaprer luv ol vhe Levigod “tatutes, aa the section wou enacted Ly
Lhiite: L5 o! Lhe stututes of ranitoba, 1955, provides ae fullows:

"ore (1; The Lisutensnt-Governor-in-uourcil may &uthorise the
winister 1o ernter into an agreement for the injection, slorare,
rec,Cling, or reproduclion, in or from an underground forusticn,
of #any mwineral substance or waler,™;

abo wriiiad Yhe valifornin Stundard Couj-any has instituted & water
flocding, ropramnc with a view Lo securing the mont economic recovery of
vil oo patardd gos frem Certodn lands in uhe Daly Field;

AN adliswde the said water flooding programne mertioned in Lchedules -
8ha U, necessitatus the entering into "water Flooding Unitisation
Agreement:" whici pocl, consulidete, and merge certuin ol “nd natural

E¥8 leises jpsued by the Lrown, anc other owners of oil snu natursl Har
rightes;

AN wHe 't al Lhe sindster of Mines ang Katural aegources h&s entered intu
the a3 reuments, descrived in the Lchedule a hereto, vith the Persons who
aru parties Lo viwose EETeements;

Ak WHe Lo the dinister of “ines ano Kaiurul besources wishes to enter
into the Arreaments, mentioned in Scheculs. hervto, with the Fersons
who 3re parties to thone #EFEENENt S ;

akdd LHuee it is conaidered vhat Lhe peovicions of U iajg
mente will resull ir 8 botter recovery ot ol oo
salc Lancs;

Ly r@et=
Vonaiursl pus Iron Lhe

Abu wbicoan 1n s cuene. Eaptidient anc advisatle Lo congir
FPaLify Lhe aprecuents mantioned ir SEAEC T L Nerulo, o1
piticber L. enter into the birecuents nentioned i orheoulosn FENNNE

AR RV

- .
e b ko, uhie mdnd scer y TeCOLuNGe;

Yheal the sgreenvat s entered lavo Gy the Sdnistes o SAnes aa. Hibonpald
Hesgurces, osne wectd onca In ochegule ay be ratifica ang Coentineod,

&rd that the Rinigte: ot mines nu hatural WE€BOUTCe s e &ULburized

to entur inte the s recmsnts wenuicned dn oGhedules .o s Lo

And. upon consideration of the said report and recommendation on
the leth day of kurch AD. 1947 (the Hon. Mr.
sitptell in the Chair), Council having advised that it be done
as recommended by the Honourable the Minister of fnen o1
Nitviral Hesources His Honour the Lieutenant-Governor-
in-Council was pleased to approve the said report and recommendation and
to order that it be done accordingly.

CERTIFIED te ke o true comy
of a decurnent signed by

Certified correct

L Executive i UDHOMME
. : JepuLy Clerk of the Exec &onacikno PrUD

o as Deputy Clerk of the
- This memorandum is furnished by Slork ot

on MAR 20 1957 | .

)
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Agresasnts for Vater Pleoding Muu m T

Dy the Minister of ¥ines and Matural lmuruo

: %

l, Agresmmt, dated the rm.-a day of Iu, 1953,
respesting the wlls lucri.bd an:

Calstan Daly 10-14, 11-1. u-i. 1&-1.
Calstan Daly Prov, 2-12; . -

ﬂm'ﬁmh.lﬂﬂ't e

2. Agresment, dated the Pirst day of November, 195,
Tespecting the wells described as:

Calstan Daly Prov, 11, 12, 312,

» 3

» 112;
and marked "Document No, 11,0857
Je Agresment, dated the Severth day of Janmary, 19%,
. reapecting the malis deseribed as:
m'un Dm ?NT. 6"11’ %n, m"u’
1111, 12-11, 1411,
1511, 16-11, &~13;
and marked "Document B, 12,674%;
be Agremmmt, dated the Seventh day of Janwary, 1956,
respacting the wells described as:

Galstan Daly 2-Lhj
Calstan Daly Prov, li-11, Jelh;

and marked "Document Mo. 51,649}
S5« Agreemsut, dated the Klevesth day of January, 1956,
respecting the wells deseribed as:

Salsten Daly 13-12; .
Calsten Daly Prev, 1é=11, h-13; .

" aad maried *Document Y, 2,727,

'
i
£
L}
!
v
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SCHEDULR B

Agreements for ¥Water Fleciing Imto Which

The Xinister of MNines and latural Resources iuhol to Ent ez

Lle Agreemsnt, dated the Twanty-eliuth day of May, 195,
respecting the wells desoribed as:

‘ Calatan Taly u. -%; T
Calstan Daly Prov, 3-.2, 3-12, 123

and marxed "Document Koo 5i,298%; o
2o Agrewment, dated the Twenty~firsi day of December, 19)6,
' respecting the welis described as:

Calatan Daly 131, lb=i;
Calstan Daly Prov, 1:-12, leel2;

and marked "Ducusent Mo, *52,213%,
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Proposed BOARD ORDER NO. PM 15

for DALY HIGH PRESSURE PILOT FLOOD

WHEREAS, subsection (9) (d) of Section 62 of "The Mines Act", Chapter M 160,
provides as follows:

w62, (9) Without restricting the generality of subsection (8), the
board, with the approval of the minister, may make orders

(d) requiring the repressuring, recycling, or pressure
maintenance, of any pool or portion thereof where it is economical
so to do, and for that purpose where necessary requiring the in-
troduction or injectioninto any pool or portion thereof of gas,
air, water, or other substance;".

AND WHEREAS, the Board, pursuant to Section 62 of "The Mines Act", held a
public hﬁ%f%% on March 19th and December 15th, 1970, for the purpose of
consideriiig a/Brepessd High Pressure Water Flood in the Daly Field in Mani-
toba by Chevron Standard Limited.

AND WHEREAS, upon due consideration of the submissions and testimony at the
hearing, the Board has found that it is reasonably necessary to conduct a pilot
high pressure flood in the Daly Field in Manitoba.

NOW, THEREFORE, the Board orders:

1. (a) Chevron Standard Limited shall conduct a pilot high pressure water
flood by the injection of water to the Lodgepole formation of the
Mississippian Age underlying part of the Daly Field;

(b) The pressure maintenance operations shall be in accordance with,
and subject to, the following rules:

PRESSURE MAINTENANCE RULES

1. (1) wWater, produced from oil wells in the Daly Field, shall be injected
to the Lodgepole formation of the Mississippian Age in the well

Chevron Daly WIW 14-1-10-28,

2) The volume of water injected shall not exceed 600 barrels per day
p 1
at any time.

(3) The injection pressure during the first month of geration of the
pilot flood shall not exceed 1,300 p.S.1.8.

(L) Chevron Standard Limited shall, following the first month's test
period, file with the 0il and Natural Gas Conservation Board, a re-
port of the performance and efficacy of the high pressure pilot flood.
The report required under this Clause may be subject to any direction,
in writing, by the Board.

2, The Board may grant permission to the operator to increase the injection
pressure by an increment of 100 p.s.i.g., during succeeding test periods
of one (1) month's duration; and the requirements of sub-clause 4 of Rule 1
shall apply for each test period.



Chevron Standard Limited shall immediately report to the Board any indi-
cation of channelling or breakthrough of injected water to producing wells,
or any indication of other detrimental effects that may be attributable to
the high pressure water flood.

After commencement, the operator shall, subject to mny remedlial work re-
quired to be performed on the water injection well or offsetting oil pro-
ducing wells, endsavour to maintain continucus injection for not more than
three hundred and sixty-five (365) consecutive days from the effective date
of this order.

Notwithstanding the provisions of Rule 4, the Board may, upon application
by the operator, approved the suspension of water injection.

This order shall be effective at the hour of seven ofclock in the forenoon
on February 1, 1971.



Proposed BOARD ORDER NO. PM 15
for DALY HIGH PRESSURE PILOT FLOOD

WHEREAS, subsection (9) (d) of Section 62 of "The Mines Act", Chapter M 160,
provides as follows:

*62, (9) Without restricting the generality of subsection (8), the
board, with the approval of the minister, may make orders

(d) requiring the repressuring, recycling, or pressure
maintenance, of any pool or portion thereof where it is economical
so to do, and for that purpose where necessary requiring the in-
troduction or injection nto any pool or portion thereof of gas,
air, water, or other substance;".

AND WHEREAS, the Board, pursuant to Section 62 of "The Mines Act", held a
public h?%f%% on March 19th and December 15th, 1970, for the purpose of
considering a%Pfepeﬂed High Pressure Water Flood in the Daly Field in Mani-
toba by Chevron Standard Limited.

AND WHEREAS, upon due consideration of the submissions and testimony at the
hearing, the Board has found that it is reasonably necessary to conduct a pilot
high pressure flood in the Daly Field in Manitoba.

NOW, THEREFORE, the Board orders:

1. {a) Chevron Standard Limited shall conduct a pilot high pressure water
flood by the injection of water to the Lodgepole formation of the
Mississippian Age underlying part of the Daly Field;

(b) The pressure maintenance operations shall be in accordance with,
and subject to, the following rules:

PRESSURE MAINTENANCE RULES

1. (1) Water, produced from oil wells in the Daly Field, shall be injected
to the Lodgepole formation of the Mississippian Age in the well

Chevron Daly WIW 14-1-10-28,

(2) The volume of water injected shall not exceed 600 barrels per day,
at any time.

(3) The injection pressure during the first month of peration of the
pilot flood shall not exceed 1,300 p.s.i.g.

(4) Chevron Standard Limited shall, following the first month's test
period, file with the 0il and Natural Gas Conservation Board, a re-
port of the performance and efficacy of the high pressure pilot flood.
The report required under this Clause may be subject to any direction,
in writing, by the Board.

2, The Board may grant permission to the openator to increase the injection
pressure by an increment of 100 p.s.i.g., during succeeding test periods

of one (1) month's duration; and the requirements of sub-clause 4 of Rule 1
shall apply for each test perlod.



b,

Chevron Standard Limited shall immediately report to the Beard any indi-
cation of channelling or breakthrough of injected water to producing wells,
or any indication of other detrimental effects that may be attributable to
the high pressure water flood.

After commencement, the operator shall, subject to any remedial work re-

quired to be performed on the water injection well or offsetting oil pro-
ducing wells, endeavour to maintain continuous injection for not more than
three hundred and sixty—five (365) consecutive days from the effective date
of this order.

Notwithstanding the provisions of Rule 4, the Board may, upon application
by the operator, approved the suspension of water injection.

This order shall be effective at the hour of seven o'clock in the forenoon
on February 1, 1971.



INTER - DEPARTMENTAL MEMORANDUM il DATE......December 21, .1970. . ...

SUBJECT..THE OIL.AND. MATERIAL.GAS CONSERVATION.BOARD.DALY. FIELD -~

FRONM M. .J. Gobert, .. . ... |&% TO. e Ja S Roper, ...
Senior Assistant Deputy Minister, & Director,
................... Mines and Natural Resources.... PFROVINCE weoo.Mines Branch,

OF e e e s
MANITOBA

E_PILOT. FLOOD

; LS
I suggest a Pressure Maintenance Order be prepa ed but first

please have Mr. Gamey phone Mr. P. Pisio and ask him if

1. Update the material submitted in support of the
application with the latest figures on the Daly
Flood and something more recent on the Deer
Mountain Flood and;

2. Would it be practical for us in the order to require
them to increase the injection pressure by monthly
increments of 100 p.s.i. with a production period of
one month or more after every increase with a report

to us before the next increase.

sl

a‘”
, M. J. Gobert.
ARV
nr‘i‘ o
1: &”<;
S




1O M. J. Gobert

PROVINCE
or
MANITOBA

suBJECT High Pressure Flood - Daly Field WELL: 14-1-10-28

DATE..... . December 17, 1970 . . ...

SCHEDULE A

SCHEDULE B

AGREEMENTS FOR WATERFLOODING ENTERED INTO BY
THE MINISTER OF MINES AND NATURAL RESQURCES

Agreement, dated 15th day of May, 1953, respecing wells
described as Calstan Daly 10-1A, 1h-l, 15-1, 161,
Calstan Daly Prov. 2-12, .

marked as Document No. 8924 — e« 77acc4r &
Order—in-Council No. M11/57 _ . des

Agreement, dated 26th day of May, 1956, respecting the
wells described as

Calstan Daly 1l4-l,

Calstan Daly Prov. 2-12, 3-12, 4-12,

marked as Document No. 51,298
Order-in-Council No, 411/57

= /“/'/

No Pressure Maintenance Orders were issued for the Daly Waterflood.

Chder Sy

/OMg - Bralor»ce /,76/"4/&/:« A —afmcdie A -

DEPARTMFNT OF MINES
AND NATURAL ReSCUTRES

DEC 17 1970

ASSISTANT DEPUTY MINISTER'S

[—

OFFiCE

pm—m——




CxevroN STaNDARD LiMITED

400 FIFTH AVENUE S.W., CALGARY 1, ALBERTA

January 27, 1970

0il and Natural Gas Conservation Board
Department of Mines and Natural Resources
Province of Manitoba

901 Norquay Building

401 York Avenue

Wipnipeg 1, Manitoba

Attention: Mr. W. W. Mair, Chairman

Gentlemen:

Under The Mines Act, being Chapter 166 of The Revised Statutes of
Manitoba, 1954, and amendments thereto, Chevron Standard Limited
hereby applies to the Board for an order allowing the applicant

to increase injection pressure above the estimated formation fracture

pressure in a certain portion of the Daly Field.

In support of this application we enclose ten copies of "Proposal For
Daly High Pressure Waterflood."

An early consideration of our request would be greatly appreciated.

Respectfully submitted,

QZ/WJ P Eve

/ZB%’J. G. TROWELL
Division Superintendent

Producing Department
Calgary Division

N
& T oo y

JAN S8 .
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PROPOSAL FOR DALY HIGH PRESSURE WATERF LOOD

The applicant proposes that the portion of the Daly field presently under water-
flocd be subjected to injection pressures greater than the currently imposed
1,080 psi surface limitation, It is desirable to increase the injection pressure
since sufficient quantities of water cannot be injected with current pressure

restrictions.

Initially, a pilot scheme using the 14-1-10-28 injection well would be conducted
to confirm the feasibility of the project. The injection pressure at the pilot
injection well would be increased gradually until a suitable volume of water was
being injected. It is possible that pressures in excess of 1,500 psi will be
necessary. Upon the completion of a successful test, it is the applicant's

intention to expand the scheme to include the entire project.

The Daly waterflood area is shown on Figure 1. From net pay isopachs, it is
estimated that the original oil-in-place was 26,000,000 barrels (see Figure 2).
The indicated recovery from the present scheme is 4,500,000 barrels for a re-
covery factor of 17%. Cumulative production to Jume 30, 1969 was 3,550,000

barrels.

It {s estimated that, by increasing the amount of water injected, the ultimate
recovery could be increased by 1,500,000 barrels to 6,000,000 barrels to realize
a recovery factor of 23%. The applicant submits that there is no indication

that exceeding formation fracture pressure will be detrimental to the performance

of the waterflood,
Appendix I contains a summary of the performance of the present waterflood.

Appendix II containg details of the applicant's proposed scheme, and reference

to other high pressure schemes in existence.



APPENDIX I

REVIEW OF THE PERFORMANCE OF THE EXISTING SCHEME

INTRODUCT ION

The Daly waterflood commenced operations in July 1953 as an 80 acre, 5 spot pilot
flood. Early increases in production experienced at the central producer, 15-1,

and the offset producer, 3-12, led to an expansion of the waterflood in December

1954. Subsequent expansions to the project in 1955, 1956, 1959 and 1961 have

increased the area to cover 1960 acres.

GEOLOGY

The Daly field lies on the northeast flank of the Williston basin, about 10 miles
west of the town of Virden. The reservoir beds are limestones of the Lodgepole
Formation of Mississippian age. Regional dip of these beds is about 30 feet per
mile to the southwest in this area, and they are unconformably overlain by the
Jurassic Watrous series of Red Beds and anhydrites which form a good seal. Anhy-
dritization from the very evaporitic Watrous seas commonly penetrated the lime-

stones to a depth of 60 or more feet, destroying the reservoir by infilling.

Although there is a structural trough along the east side of the Daly field,
with a reversal in the order of 40', the trap is in part stratigraphic, with per-
meability disappearing along strike, The reservoir beds have been divided into

three zones as follows:

1. The First Crinoidal - This unit, immediately underlying the anhydritized

zone, is a2 limestone, crinoidal, in part siliceous, with earthy chert nodules
and some brown and maroon shaly interbeds. It is commonly finely crystalline

and has irregular poor to good intergranular and fine vuggy porosity. It



is 20' - 30' thick,

2. The Main Crinoidal - This is a limestone with coarse crinoidal bands, and

gome shaly interbeds. Porosity ranges from poor to good. It is 8' - 15'
thick and overlies a shaly umit 10' - 15' thick, which is sometimes known

as the Cruickshank shale.

3. The Cruickshank Crinoidal - Another limestone with coarse crinoidal bands

and some shaly interbeds. Porosity is patchy and ranges from very poor to

good., The zone is 6' - 12' thick.

At the bottom of the Cruickshank Crinoidal is a thick argillaceous limestone and
calcareous shale unit called the Shaly Zone. This zone is approximately 200"

thick.

Permeability in the field is generally poor and oil saturation is mot uniform.

Fluid recoveries on drillstem tests were usually small.

HISTORY

The first well drilled in the waterflood area was Chevron Daly 7-12-10-28. It
encountered 52' of Mississippian section between the First Crinoidal and the top

of the Shaly zone, of which 30' is effective pay.

The most common completion technique in Daly consisted of cementing the casing
at the top of the First Crinoidal and sand fracturing the open hole interval.

A volume of 10,000 lbs. of sand fed at a rate of 5 - 10 BPM at 1500 - 2500 psi
on surface was the most common method of completion. Some other early methods

of stimulation included shooting with nitroglycerin, acid fracs and hydra fracs.



Acid treatments of varying size and type met with limited success in attempts to
increase production rates, Similar limited success has also been experienced in

attempts to improve declining injection rates by acid stimulating injection wells.

Construction of waterflood facilities began in May 1953, In July of that year,
water was injected into four wells, 10-1A, 14-1, 16-1 and 2~12, of the initial

80 acre 5 spot. In the fall of 1954, 8-11, 6-12 and 12-12 were converted to water
injection wells. In 1955, a major waterflood expansion took place with the dril-
ling out of Section 11 specifically to add to the waterflood operations., Six
wells were drilled for water injection, and two producing wells were converted.
Several wells were drilled as central producers to complete the 5 spot pattern.
Further expansions of the project in 1956, 1959 and 1961 have increased the area

to the present 1960 acres.

Waterflood success has been achieved mainly in the areas of the origimal pilot
scheme and the first expansion. Flood response in the region of the second ex-

pansion has not been as good as expected, particularly in the Section 11 area,

Wells in this latter area were fractured with large volumes of sand at high feed
rates, Injection tests indicated that some fractures may have broken into the
Shaly zone, Cement squeezes of the thief zone were attempted in these wells with
some initial success; however, most of the wells that had once achieved a water

shut off are operating at low efficiencies today.

Injection pressures in Daly stabilized at 1,080 psi after only two to three months
of injection. A rapid decline in injection rates was noted. Total water injected
into the pilot area declined from 2,000 BWPD to 730 BWPD in a period of 13 months.

Presently, only 5 of the 22 injection wells are capable of effective injection



at rates of over 100 BWPD at the 1,080 psi wellhead pressure.

ORIGINAL OIL-IN-PLACE

An attempt was made to establish the amount of oil originally in place in the

waterflood area. The total pay isopach is presented as Figure 2.

Many wells in the south and northwest portions of the waterflood area penetrated
the entire pay interval and have core analysis data. The net pay isopach drawn
through these areas is deemed fairly accurate; however, a northeast to southwest
belt through the middle of the waterflood area has virtually no core analysis data.
To compound the difficulty in contouring the area, none of the wells penetrated
the entire pay interval and few, if any, reliable porosity logs exist. The values
assigned to wells in this area are estimates made from logs to which an extrapo-

lated value for unpenetrated pay has been added.

Table I presents a list of reservoir parameters used to calculate the original
oil~in-place. These parameters were obtained from interpretation of logs, core
analysis, oil base core data, and other miscellaneous sources. Employing this

data, the calculated original oil-in-place was established to be 26,000,000 barrels.

ULTIMATE RECOVERABLE QOIL

A decrease in the amount of water injected into the producing horizon has resulted
in a corresponding decline in production rate. Production in the waterflood area,
which averaged 630 BOPD in 1961, has declined to an average of 410 BOPD in 1968.
The corresponding decrease in water injected into the "effective" injection wells
is 585 BWPD. A substantial production drop has been experienced in the south-

west quarter of Section 12, which is the area exhibiting the best performance



to date. The two wells which were each once capable of producing in excess of
100 barrels of oil per day, now have a combined production rate of only 75
barrels per day. Injection into 4 of the 6 offsetting wells is approximately

50 BWFD per well.

Although water is produced in several wells, it is questionable that breakthrough,
as such, has occurred in any part of the field, The decline curves for all wells
were examined to establish the ultimate recoverable ofl. It does not appear that
high water production will be an influential factor when the economic limit of
120 BOPD for the existing project is reached in 1979, Indicated ultimate
recovery from the waterflood area is 4,500,000 barrels, or 17% of the original
oil=in-place. Of this total, 2,115,000 barrels are made up of primary oil and

2,385,000 barrels of secondary oil.

Waterflood studies conducted for the North Virden Scallion and Virden Roselea
fields indicate an ultimate recovery of between 287 and 357 of the original oil-
in-place. Although the permeability in Daly is lower than the other Virden area
fields, the 5 spot waterflood which is in effect in Daly should yleld a higher

recovery factor than the 177 forecast.



APPENDIX II

DALY HIGH PRESSURE WATERFLOOD

INTRODUCT IO

A critical factor influencing the choice of waterflood pattern is allowing for
an adequate number of injection wells to best sweep all areas of the field., Low

injectivity dictates a dense injection pattern.

In Daly, a 5 spot waterflood pattern was selected because of low permeability in
the reservoir, This allows for maximum practical injection because of the close
network of injection wells. It now has become evident that, even with this 5
spot pattern, insufficient quantities of water are being injected because of the
present injection pressure restrictions., It will, therefore, be necessary to
increase the injection pressure to above the formation fracture pressure in order

to achieve adequate injectivity.

A. Pilot Waterflood

Location

A good method of confirming the feasibility of a new project is to conduct
a small-scale field test, It is proposed that such a pilot test be conduc-
ted at 14-1-10-28 to confirm the feasibility of high pressure flooding in this

area.

The following were considerations in the selection of 14-1 as the pilot in-

jection well:

1. 14-1 is located in an area where waterflood response has been experienced.
An improvement in production in an area of response will indicate the

feasibility of the project in areas of good production, as well as not



discounting the possibility of improvement in poor areas. Conversely,
a high pressure flood test conducted in an area of poor response may show
no improvement in production which, however, would yield little indication

of the feasibility in the better response areas.

2, A spinner survey conducted. at 1l4-1 in September 1956 indicated a uniform
distribution of injected water over the entire pay interval at 1,400 psi

surface injection pressure.

Objective

The main objective of the pilot test is to determine what production increases
occur at higher injection rates and to establish the pressure at which desired
quantities of water can be injected. The production in the three offsetting
wells will be monitored closely, After reviewing various injection well his-
tories in other projects, where fracture pressure appears to have been exceeded,
it may be concluded that a tenfold increase in injectivity is not unlikely.

At Daly, a minimum two to threefold increase in injectivity index is the

objective.

Procedure

A separate injection facility will be located at 1l4~1 in order that there
would be no disruption in the operation of the present waterflood. It may
be possible to use the present injection line for water source; however, it

may be necessary to install a water supply line from the 15~1 plant site,

The pilot test will start at pressures that are 100 - 200 psi above the

present 1,080 psi injection pressure. The pressure will be increased in



gradual increments until the desired quantity of water can be injected. Al-
though it is anticipated that a twofold increase in the injectivity index
may be reached at 1,500 psi, it would be undesirable to impose pressure

limitations at the pilot stage.

Full-Scale High Pressure Waterflood

Proposal

Currently an average of 1,300 BWPD is being injected into the waterflood area.
Three wells, as listed on Table II, are considered ineffective and, therefore,
excluded from this total, The amount of secondary oil produced from the area
is approximately 300 BOPD, A barrel of injected water has the net effect of

contributing 0.23 barrels of oil.

It is desirable to substantially increase the amount of water injected in
order to appreciably increase production. If the injectivity index was
doubled, the amount of water injected could be increased to 3,260 BWPD. It
is anticipated that this volume would be adequate for a satisfactory produc~

tion increase. A production forecast is presented as Figure 3,

The present injection plant, located at 15-1-10-28, will be used for the

high pressure waterflood, It will be necessary to modify the plant in order

to house additional equipment, and to cope with higher pressures. Modification
of some wellhead equipment may also be necessary. No difficulties are anti~
cipated in the operation of the injection lines. An adequate water supply

for the project is currently available, since water production in west Daly

is substantially greater than the increased volume required for a high pres-

sure waterflood., A water supply line from west Daly already provides water




to the present project,

Ultimate Recoverable 0il

Because of the decline in injection rates, it has become apparent that the
ultimate recovery at Daly will not be in the 287 - 35% range predicted for
various other Chevron operated Manitoba waterfloods. As discussed in
Appendix I, the ultimate recovery of the present Daly waterflood will be

17% of the original oil-in-place. The main contributing factor to this poor
recovery is the injection of inadequate volumes of water due fo existing sur-

face pressure limitations,

It is estimated that, by increasing the injection rates, the ultimate recovery
can be increased substantially. With other Manitoba floods serving as a
guide, it is ancicipated that the recovery at Daly can be increased to 23%

of the original oil-in-place which represents an additional 1,500,000 barrels

of recoverable oil.

Review of Other High Pressure Waterfloods

Deexr Mountain

The Deer Mountain Unit in Alberta produces from the Swan Hills Formation plat-
form unit of the Beaverhill Lake group at an average depth of 7,600 feet. A
pilot waterflood was commenced in October 1965, Enlargements to the original
scheme have increased the areaz to include the present 10 injection wells and
28 producing wells, in a 9 spot waterflood pattern (see Figure 4). All wells

were drilled on 160 acre spacing.

To illustrate the effect of increased injection pressure on injection rate,



two injection wells in Deer Mountain Unit No. 1 have been selected. The in~
jection pressure at 4-7-69-8 W5 was increased from 3,000 psi in September 1966
to 3,800 psi in October 1966, The corresponding rise in injectivity index

was from 0,06 to 0,22 BWPD/psi, while the injection rate increased from 270
BWPD to 1,000 BWPD. The injection pressure at 4-6-69-8 was increased from
3,000 psi in January 1967 to 3,550 psi in March 1967, This increased the
injectivity index fivefold. The injection rate was increased from 70 BWFD

to 420 BWPD (see Figures 5 and 6),

An increase in production due to waterflood response has been recorded in
most wells. Only two wells, 12-5-69-8 W5 and 12-7-69~8 W5, may have exper-
ienced water breakthrough to date (see Figures 7 and 8). Both wells began
producing water in April 1967; however, water production ceased within five
months. Water production resumed at 12-7 in September 1968. By April 1969
the water cut at this well had increased to 14%. In excess of a twofold
increase in production rate has been experienced at the well, beginning about

the time that the injection pressure at an offsetting well was increased,

Other High Pressure Floods

The House Mountain waterflood has been designed to operate at 5,000 psi in-
jection pressure. However, because of decreased allowables, a sufficient
quantity of water is presently beiag injected at a pressure below formation

fracture pressure.

A pilot high pressure waterflood was conducted at Ebor by Bralorne Petroleums
itd. during the summer of 1966, The short four-month duration of this pilot
scheme was insufficient to conclusively establish the feasibility of the

project.
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TABLE I

SUMMARY OF RESERVOIR PARAMETERS

DALY WATERFLOOD AREA

Surface Area 1,960

Average Pay Thickness (Ft.) 28.5'

Reservoir Rock Volume 56,000 Acre-ft.
Average Porosity 10.7%

Average Water Saturation 39.5

Average Initial 0il Saturation 60,5

Formation Volume Factor (Res, Bbls,./S.T.B.) 1.08

Original Oil-in-Place (Bbls./Acre-ft.) 465

Original Oil-in-Place (Barrels) 26,000,000
Estimated Recovery Under Present Waterflood 4,500,000

Recovery Factor 17%



Well

Effective

12-1~10-28
14-1-10-28
16-~2-10-28
2-11-10-28
8-11-10-28
14-11-10-28
2-12-10-28
4~12-10-28
6-12-10-28
8-12-10-28
10-12-10-28
12-12-10-28
14-12-10-28
4-13-10-28

Subtotal

Ineffective
16-1-10-28

10-11-10-28
12~-11-10-28

Total

*Maximum Rate

DALY INJECTION - BELOW AND ABOVE FRACTURE PRESSURE

AR

II

Injection Rate

Injectivity Index

Injectivity Index

Injection Rate

June 1969 @ 1,080 psi @ 1,500 psi w/Frac. Press,

_BWFD BWPD/psi BWPD/psi Exceeded

75 069 .138 207

54 .050 . 100 150

106 .098 . 196 294

84 .078 «156 234

58 054 .108 162

39 .036 .072 108

118 «109 218 327

64 .059 .118 177

50 « 046 .092 138

44 041 .082 123
181 .168 «336 400%*

51 047 094 140
252 »234 .268 400%
151 «140 .280 400%

1,328 3,260
236 300%
249 300+
219 300%

2,032 4,160
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FIGURE 2

DALY WATERFLOOD AREA
ISOPACH OF NET PAY
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FIGURE 4

DEER MOUNTAIN UNIT
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