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CxEVRON STANDARD LIMITED

MEDICAL ARTS BUILDING, Aa29A - 6TH AVENUE S.W., CALGARY, ALBERTA.

March 7, 1966

Daly Waterflood Progress Report
December 31, 1965

Manitoba Department of Mines and Natural Resources

Room 911
Norquay Building 4
1,01 York Avenue \r

Winnipeg 1, Manitoba
fentlemen:

Fnclosed herewith please find two (2) copies of the "Daly Waterflood
Progress Report, December 31, 1965,

Yours very truly,

ot

J. G. TROWELL

Division Superintendent
Producing Department
Calgary Division

SNB/ew
Encl.




PROVINGE OF MANLTOBA F. 5. GAMEY
WhHitehall 67162 RESERVOIR GEOLOGIST

DEPARTMENT OF MINES AND NATURAL RESOURCES

MINES BRANCH
PETROLEUM ENGINEERING DIVISION F.S,Camey

471 NORGUAY BUILDING : .
. r
401 YORK AVENUE, WINNIPEG 1 Reservoir Geologist

August 19th, 1965

Chevron Standard Limited,
Medical Arts Building,
329A - 6th Avenue, SHWey
CALGARY, Alberta.

Attention: J.U. Trowell

PJear Sir:

Re: Daly waterflood.

' This acknowledges, with thanks, receipt of the following
items covering the above named well:

(2) Daly waterflood Progress Report,
June 30th, 1965.

Yours very truly,

F. S. Gamey,
Reservoir Geologist.

FsG/ Js



p y')\ CHEVRON STaANDARD LiMmITED

MEDICAL ARTS BUILDING, 329A - 6TH AVENUE S.W., CALGARY, ALBERTA.
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August 17, 1965 SIJUNOSIY IWLNLYN ™
SANIN [0 LNIWNIHVG .

Department of Mines and Natural Resources
Mines Branch

Petroleum Engineering Division

911 Norquay Building

LOl York Avenue

Winnipeg 1, Manitoba

Attention: Mr, F., S. Gamey
Reservoir Qeclogist

Dear Sir;:

Enclosed please find two copies of the Daly Waterflood Progress
Report, June 30, 1965.

Yours very truly,

3
7
T R S

% J. G. TROWILL
Division Superintendent
Producing Department
Calgary Division

PP/cb
Encl.
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The California Standard Company,
Pox 100,
VIRDEN, Manitoba.

Attention: Mr. C. F. Kirkvold,
District Superintendent

Dear Sir:
At your convenience, would aprreclate 2 coples of Figure II
which were omitted from our coples of the Daly Water Flood

Progress Report, June 30, 1963,

'rtruly,

. J. Gobert
Senior Petroleunm Engineer.

MJG/h



August b, 1963.

The California Standard Company,
Box 100,
Virden, Manitoba.

Attention: Mr. C. F. Kirkvoeld,
District Superintendent

Dear 3ir:
This =«cknowledges, with thanks, receipt of two copies
of the Daly Water Flood Progress Report, June 30, 1963,

M. J. Gobert
Senior Petroleum Engineer.

MJG/h



DISTRICT OFFICE
VIRDEN, MAN.

July 26, 1963.

Department of Mines & Natural Resources,

Mines Branch,

Petroleum Engineering Division,

Box L2,

Legislative Building,

WINNIPEG 1, Manitoba.

Dear Sir:

Please find attached two copies of the Daly Water Flood
Progress Report, June 30, 1963,

Yours very tmly,
The California Stardard Company,

fd%. F. KIRKVOLD,
District Superintendent,

PP /ck

Attach. m




Tae Cayreopnts SranmarD CoMeany

7TH AVENUE & RAGLAN STREET . VIRDEN, MANITOBA
MAILING ADDRESS: P.O. BOX 10O

-

Mr. F.5, Gamey,

meservolr Geclogist,

Jepertment, of Fines Z Maturs] fdeasmirces,
Leriglntive Building,

INWIPES 1, Manitoba.

S ST P RS

DEPARTMENT GF e
& NATURAL RESOURCES |

APR2 7 1963

PETROLEUM EXGINEERING
DIVISION

He: Initiation of Daly Walerflood

\
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April 26, 1963.

P.I.T.S. Unitization Subcommittes,
Bentall Building,

Lil - 7th Avenue S.W.,

Calgary, Alta.

Attention: Mr. C. J. Christensen

Re: Your file: FWJ=-34,0.932
Daly Water Flooding Unit - Manitoba

Dear Sir:

Our records indicate that the pertinent data concerni
the Daly Water Flood commences with the "Pilot Flood" listing the follow-
ing injection wells and “on injection” dates:

Injection Well Date on injection
2 - 12 July 11/53
* 10 - 1A July 14/53
14 - 1 July 17/53
16 - 1 July 20/53

* Permission was granted in April, 1953, for California
Standard to rework 10-1A and carry out injectivity tests. This may
account for the company date of 5-15-53.

However, the Erogress reports start with injection well
§2-12 on July 11, 1953, (7-11-53) and we consider this to be the
effactive date of operations.

Yours very truly,
"/"f/ //
¢ ‘F. 8, Gamog,
RESERVOIR GEOLOGIST.
FSG/h



FORM C-34 7-59

PAN AMERICAN PETROLEUM CORPORATION

C.J. CHRISTENSEN,

BENTALL BUILDING
444 -7 AVENUE 5. W,

CALGARY, ALBERTA, CANADA.

DIVISION PRODBUCTION SUPERINTENDENT.

April 24, 1963.

File: TFWJ-340-932

Re: Statistical Summary
of Canadian
Producing Units

Province of Manitoba,

Department of Mines and Natural Resources,
Mines Branch,

911 Norquay Building,

401 York Avenue,

WINNIPEG, Manitoba.

Attention: Mr. F. 5. Gamey,
Reservoir Geologist.

Gentlemen:

This has reference to your letter of December 5, 1962,
which forwarded a list of Units operating in Manitoba as of
December 5, 1962.

The P.I.T.S. Unitization Subcommittee in preparing
statistics on Western Canadian Producing Units and in comparing
dates supplied by the Unit Operator and that supplied by your
Department noted the following difference:

Effective Date
Company Government ) oy
Daly Water Flooding Unit  5-15-53 7= =53 o (7077

IO

We would appreciate any comments you may have on these
differences and are attaching for your file a summary of the
statistics which were compiled.

Yours very truly,

(’.JW

C. J. Christensen, Chairman,
Attach. P.I.T.S. Unitization Subcommittee.




) LIST OF WESTERN CANADIAN PRODUCING UNITS

April 10, 1963

Effective
Date Unit Name Unit Qperator
ALBERTA
6-13-45 Jumping Pound Unit Shell 0i1 Company of Canada, Limited
5- 1-53 (1) Golden Spilke South D-3 Imperial 0il Limited
1- 1-55 Westercse D-3 Unit The British American 01l Company Limited
12-21~-55 (2) Acheson North D-2 The California Standard Company
12- 1-56 Pincher Creek Madison Limestone Unit The British American 0il Company Limited
3- 1.57 Stettler D-2 Unit The British American 011 Cowmpany Limited
7-17-57 (3) Oketoks Unit : Devon~-Palmar Qils Ltd.
9. 1-57 Joffre Viking Sand Unit The California Standard Company
9~ 1-57 Joffre Viking Sand Unit Great Plains Development Company of
‘ Canada, Ltd.
9~ 1-57 Joffre Viking Sand Unit No. 1 Imperial 0il Limited
10- 1-57 Wizard Lake D-3 Unit Texaco Exploration Company
2- 1-58 Pouce Coupe Cadotte Gas Unit No. 1 Pacific Petroleums Ltd.
2- 1-58 (4) Sturgeon Lake Unit Amerada Petroleum Corporation
3~ 1-58 (5) Provost Viking Gas Unit Provo Gas Producers Limited
11- 7-58 (6) Oyen Viking Sand Gas Unit Hudson's Bay 011 and Gas Company Limited
11- 8-58 (7) Cessford Gas Unit No. 1 Hudson's Bay 01l and Gas Company Limited
6- 1-59 (8) Turner Valley Unit No. 3 Western Decalta Petroleum Limited
6- 1-59 Bentley Viking Sand Unit The California Standard Company
7-18-59 Okotoks Unit (South) Christie, Mitchell & Mitchell Co.
8- 1-59 (9) Bindloss Unit No. 1 Canadian Export Gas & 0il Ltd.
8- 1-59 Campbell-Namao Canadian Delhi 01l Ltd.
9- 1-59 North Pembina Cardium Unit No., 1 Socony Mobll 0il of Canada, Ltd.
11- 1-59 (10) Medicine Hat-Roseglen Gas Unit Canadian Delhi 011 Ltd.
11- 1-59 (11) Pembina Cardium Unit No. 5 Texaco Canada Limited
12- 1-59 Nevis Unit No. 1 The California Standard Company
12- 1-59 Pembina Cardium Unit No. 2 Shell 0il Company of Canada, Limited
1- 1-60 Carstairs Elkton Unit Home 01l Company Limited
1- 1-60 Pembina Cardium Unit No. 3 Western Decalta Petroleum Limited
1- 1-60 Pembinag Cardium Unit No. 4 Pan American Petroleum Corporation
2-29-60 (12) Alexander Indian Reserve Basal
Quartz Gas Field Mid-Western Industrial Gas Ltd.
7- 1-60 Pembina Cardium Unit No. 13 Whitehall Canadian 0ils Ltd.
7- 1-60 Turner Valley Unit No. & Western Decalta Petroleum Limited
7- 1-60 Turner Valley Unit No. 5 Royalite 0il Company, Limited
7- 1-60 Turner Valley Unit No. 6 (TVU 6) Home 0il Company Limited

8- 1-60 Pembina Cardium Unit No. 20 Western Decalta Petroleum Limited




Effective

Date

Unit Name

ALBERTA (continued)

10- 1-60
10- 1-60
11- 1-60
11- 1-60
12- 1-60
12- 1-60
12- 1-60
1- 1-61
1- 1-61
2- 1-61
4- 1-61
5- 1-61
7- 1-61
8- 1-61
9- 1-61
10- 1-61
10- 1-61
11- 1-61
12- 161
12~ 1-61
12- 1-61
12-27-61
1- 1-62
1- 1-62
3-24-62
4- 1-62
4- 1-62
4- 1-62
5- 1-62
8- 1-62
8- 1-62
8- 1-62
3- 1-62
10- 1-62
10- 1-62
10- 1-62
11- 1-62
11- 1-62
11- 1-62
12- 1-62

(13)

(14)

(15)

(16)

(17)

(18)

Leduc Woodbend D-2
Leduc Woodbend D-3
Innisfail Leduc Reef Unit
Morleyville Unit
Harmattan-Elkton Unit No. 1
Pembina Cardium Unit No. 31
Westerose South (Dick Lake)
Leduc Unit

Pembina Cardium Unit No. 6

Three Hills Pekisko Unit No. 1
Homeglen Rimbey Leduc Unit No. 1
Clive North Basal Quartz Gas Unit
Pembina Cardium Unit No. 7
Provost Viking Gas Unit No. 2
Pembina Cardium Unit No. 14
Namao Blairmore A" Unit
Drumheller Nisku Unit No. 1

Sarcee Unit
Chauvin Main Mannville Unit
Calgary Crossfield Unit No. 1

Calgary Elkton Unit No. 1

Wainwright Unit No. 1
Crossfield Turner valley Unit No. 1

Fort Saskatchewan Viking
Pembina Cardium Unit No. 8

Windfall D-3 tnit

Acheson Lower Cretaceous Unit No. 1

Pembina Cardium Unit No. 9
(Blue Rapids Area)

Wood River Basal Quartz Unit No. 1

Leduc Woodbend D-2 B Pool

Pembina Cardium Unit No. 10
(Berrymoor Cardium Unit)

Turner Valley Unit No. 7 (Gas Cap)

Willesden Green Cardium Unit I

Harmattan East Unit No. 1

Pembina Cardium Unit No. 11

South Swan Hills Unit

Wainwright Unit No. 2

Judy Creek Beaverhill Lake Unit

Pembina Cardium Unit No. 12
(Lindale Area)

Wainwright Unit No. 6

Gilby viking Unit No. 1

Unit Operator

Imperial 0il Limited

Imperial 0il Limited

Canadian 0il Companies, Limited
Shell 011 Company of Canada, Limited
Canadian Superior 0il Ltd.

Western Decalta Petroleum Limited

The British American 0il Company Limited

Pacific Petroleums Ltd.

Pan American Petroleum Corporation

The California Standard Company

Imperial Qi1 Limited

Dome Petroleum Limited

Tennece 0il Company

Whitehall Canadian 0ils Ltd.

Tidal Petroleum Corporation Ltd.

Great Plains Development Company of
Canada, Ltd.

Shell 0il Company of Canada, Limited

Devon-Palmer 0ils Ltd.

Jefferson Lake Petrochemicals of
Canada Ltd,

Jefferson Lake Petrochemicals of
Canada Ltd.

Fulton Engineering Ltd.

Shell 0il Company of Canada, Limited

Mid-Western Industrial Gas Ltd.

Mitchell & Assoclates for Luscar
Coals Limited

Canadian Fina 0il Limited

The California Standard Company

Pan American Petroleum Corporation
Canadian Export Gas & 011 Ltd,
Western Decalta Petroleum Limited

Imperial 0il Limited

Royalite 0il Company, Limited
Amerada Petroleum Corporation

Shell 0il Company of Canada, Limited
Texaco Exploration Company

Pan American Petroleum Corporation
Canadian Husky 0il1 Ltd.

Imperial 0il Limited

Northern Natural Gas Producing Company

James A. Lewis Engineering Co. Ltd,.

The California Standard Company




Effec .ve
Date
SASKATCHEWAN
3- 1-54
7- 1-55
9- 1-55
5- 1-56
8- 1-57
10- 1-57
10- 1-57 (19)
12- 1-57
12- 1-57
6- 1-58
7- 1-58
7« 1-58
10- 1-58
5- 1-59
10- 1-59
7- 1-60
10- 1-60
1- 1-61
7- 1-61 (20)
7- 1-61
7- 1-61
7- 1-61
7- 1-61
7- 1-61
5- 1-62
6- 1-62
8- 1-62 (21)
8- 1-62
9~ 1-62
12- 1-62
12- 1-62
MANITOBA
5-15-53 (22)
8- 1-62

Unit Name

Brock Viking Sand Unit

Coleville~Smiley Viking Sand Gas Unit

Dollard

Instow Unit

Hoosier Viking Sand Gas Unit

Eastend U
Rapdan Un
Alida Uni
Success U

nit
it
t
nit

Rone Creek Unit
Fosterton Main Unit
Fosterton Northwest Unit

Gull Lake North Shaunavon Pool Unit

Hatton Unit
Cantuar Unit

Success Alpha Unit
Nottingham North Alida Beds Unit

West Carnduff

Steelman
Steelman
Steelman
Steelman
Steelman
Steelman

Unit
Unit
Unit
Unit
Unit
Unit

Unit
No. IA
No. II
No. III
No. IV
No. V
No. VI

The East Carnduff tnit
Steelman Unit No. VII
Alameda East Unit

The Midale Unit
Success Main Unit
Alameda Central Unit

Aberfeldy Unit

Daly Water Flooding Unit

North Virden-Scallion Unit No. 1

Unit Operator

Canadian Husky 0il Ltd.

Imperial 01l Limited
Tidewater Canadian 01l Ltd.

Tidewater Canadian 0il Ltd.

United Canso 0il & Gas Ltd.
Tidewater Canadian 0fl Ltd.
Tidewater Canadian 011 Ltd,
Socony Mobil 0il of Canada, Ltd.
Socony Mobil 0il of Canada, Ltd.

Canadian Delhi 0il Ltd.

Socony Mobil 0il of Canada, Ltd.
Socony Mobil 0il of Canada, Ltd.
Socony Mobil 0il of Canada, Ltd.

Saskatchewan Power Corporation
James A, Lewis Engineering Co. Ltd.

Socony Mobil 01l of Canada, Ltd.
Socony Mobil 011 of Canada, Ltd.

Imperial 011 Limited

Imperial 0il Limited

Imperial Oil Limited

The British American 0il Company Limited
The British American 011 Company Limited
Sun 0i! Company

The British American 011 Company Limited

Royalite 0il Company, Limited

Sun 011 Company

Whitehall Canadian 0ils Ltd.

Shell 0il Company of Canada, Limited
Socony Mobil 0il of Canada, Ltd,.

The British American 011 Company Limited
Canadian Husky 0il Ltd.

The California Standard Company

The California Standard Company




(1)
(2)

(3)
(4)
(5)
(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)
(16)
(17)

(18)
(19)
(20)
(21)

(22)

Unit

Colden Spike South D-3

Acheson North D-2

Okotoks Unit
Sturgeon Lake Unit
Provost Viking Sand Gas Unit

Oyen Viking Sand Gas Unit

Cessford Gas Unit No. 1

Turner Valley Unit No, 3

Bindloss Unit No. 1

Medicine Hat-Roseglen Gas
Unit

Pembina Cardium Unit No. 5

Alexander Indian Reserve
Basal Quartz Gas Field

Innisfail Leduc Reef Unit
Pembina Cardium Unit No. 3l

Pembina Cardium {nit No. 6

Provost Viking Gas Unit No. 2

Drumheller Nisku Unit No. 1

Wailnwright Unit No. 1
Rapdan Unit

Steelman Unit No. IA

Alameda East

Daly Water Floeding tUnit

DATE DISCREPANCIES

Company
Imperial 0il Limited

The California Standard
Company

Devon~Palmer QOils Ltd.

Amerada Petroleum Corporation

Provo Gas Producers Limited

Hudson's Bay 0il and Gas
Company Limited

Hudson's Bay Qil and Gas
Company Limited

Western Decalta Petroleum
Limited

Canadian Export Gas & 01l
Ltd.

Canadian Delhi 011 Ltd.

Texaco Canada Limited

Mid-Western Industrial
Gas Ltd.

Canadian Qi1 Companies,
Limited

Western Decalta Petroleum
Limited

Pacific Petroleums Ltd.
Tenneco 0il Company

Great Plains Development
Company of Canada, Ltd.

Fulton Engineering Ltd,
Tidewater Canadian 011l Ltd.

Imperial Qil Limited

Whitehall Canadian 0ils Ltd.

The California Standard
Campany

Effective Date

Company  Government
5« 1-53 3- 1-53
12-21-55 4- 1-56
7-17-57 7-16-57
4- 1-58 2- 1-58
8- =57 3~ 1-58
10- 1-58 11- 7-58
11- 8-58 11- 1-61
1- 1-59 6~ 1-59
8- 1-59 5- 1-60
11- 1-59 10-29-59
11- -59 3- 1-60
2-29-60 3- 1-60
11- 1-60 11- 3-60
11- 1-60 12~ 1-60
7- 1-60 1- 1-61
7- 1-61 6~ 1-60
10- 1-61 11- 1-61
1- 1-62 12- 1-61
10- 1-57 11- 1-62
7- 1-61 7- 1-58
8- 1-62 7- 1-62
5-15-53 7- =53




OPERATORS OF WESTERN CANADIAN PRODUCTNG UNITS

april 10 1963

April 2o, ———

rooration ALBERTA
Amerada petroleun Corp EEG?E:En Lake yUnit

Wwillesden Green cardium ynit I

{1 Compan Limited ALBERTA
The pricish Amerieat ° peny Pincher creek Madison Limestone Unit

gtettler p-2 Unit

Westerose p-3 Unit
Weaterose gouth (Dick Lake) Leduc Unit

SASKATCHEWAN
Alameda Central Unit
Steelman Unit No. 111
gteelman unit No. v
Steelman Unit No. vi

The california gtandard Company ALBERTA
Acheson Lower cretaceous Unit No. 1

Acheson North D-2 Unit
gentley Viking gand Unit
Ggilby Viking Unit No. 1
Homeglen Rimbey Leduc Unit Ne. 1
Joffre Viking Sand Unit
Nevis Unit No. 1

MANITOBA
paly Water Flooding Unit
North virden*Scallion Unit No. 1

canadian pelhi 0il Ltd. ALBERTA
campbell-Namao
Medicine Hat - Roseglen Gas Unit

SASKATCHEWAN
Bone Creek Unit

canadian Export cas & Oil Ltd. ALBERTA
pindloss Unit No.
Wood River Basal QuartZ Unit No. 1

¢canadian Fina 011 Limited ALBERTA
Windfall D-3 Unit

canadian Husky oil Ltd. ALBERTA
Wainwright Unit No. 2
SASKATCHEWAN

SASKAILUAT
aAberfeldy Unit
Brock viking gand Gas Unit



Canadian 0il Companies, Limited

Canadian Superior 0il Ltd.

Christie, Mitchell & Mitchell Co.

Devon-Palmer Oils Ltd.

Dome Petroleum Limited

Fulton Engineering Ltd.

Great Plains Development Company of

Canada, Ltd.

Home 0il Company Limited

Hudson's Bay O0il and Gas Company Limited

Imperial (0il Limited

2?2 -

ALBERTA
Innisfail Leduc Reef Unit

ALBERTA
Harmattan-Elkton Unit No. 1

ALBERTA
Okotoks Unit (South)

ALBERTA
Chauvin Main Mannville Unit
Okotoks Unit

ALBERTA
Pembina Cardium Unit No. 7

ALBERTA
Wainwright Unit No. 1

ALBERTA
Drumheller Nisku Unit No. 1
Joffre Viking Sand Unit

ALBERTA
Carstairs Elkton Unit
Turner Valley Unit No. 6 (TVU 6)

ALBERTA
Cessford Gas Unit No. 1
Oyen Viking Sand Gas Unit

ALBERTA

Pembina Cardium Unit No. 10
{(Berrymoor Cardium Unit)

Clive North Basal Quartz Gas Unit

Golden Spike South D-3

Joffre Viking Sand Unit No. 1

Judy Creek Beaverhill Lake Unit

Leduc Woodbend D-2

Leduc Woodbend D-3

SASKATCHEWAN

West Carnduff Unit

Coleville-Smiley Viking Sand Gas Unit
Steelman Unit No. IA

Steelman Unit No. IT




Jefferson Lake Petrochemicals of ALBERTA
Canada Ltd. Calgary Crossfield Unit No. 1
Calgary Elkton Unit No, 1

James A. Lewls Engineering Co. Ltd. ALBERTA
Wainwright Unit No. 6

SASKATCHEWAN
Cantuar Unit

Mid-Western Industrial Gas Ltd, ALBERTA
Alexander Indian Reserve Basal Quartz
Gas Field
Fort Saskatchewan Viking

Mitchell & Associlates Ltd. for Luscar ALBERTA
Coals Limited Pembina Cardium Unit No. 8
Northern Natural Gas Producing Company ALBERTA

Pembina Cardium Unit Kg. 12 (Lindale Area)

Pacific Patroleums Ltd. ALBERTA
Pembina Cardium Unit No. 6
Pouce Coupe Cadotte Gas Unit No. 1

Pan American Petroleum Corporation ALBERTA
Pembina Cardium Unit No. 4
Pembina Cardium Unit No. 9 (Blue Rapids Area)
South Swan Hills Unit
Three Hills Pekisko Unit No. 1

Provo Gas Producers Limited ALBERTA
Provost Viking Sand Gas Unit

Royalite 0il Company, Limited ALBERTA
Turner Valley Unit No. 5
Turner Valley Unit No. 7 (Gas Cap)

SASKATCHEWAN
The East Carnduff Unit

Saskatchewan Power Corporation SASKATCHEWAN
Hatton Unit




Shell 0il Company of Canada, Limited

Socony Moblil 01l of Canada, Ltd.

Sun 011 Company

Tenneco 0il Company

Texaco Canada Limited

Texaco Exploration Company

Tidal Petroleum Corporation Ltd.

Tidewater Canadian 0Qil Ltd.

ALBERTA

Crossfield Turner Valley Unit No, 1
Harmattan East Unit No. 1

Jumping Pound Unit

Morleyville Unit

Pembina Cardium Unit No., 2

Sarcee Unit

SASKATCHEWAN
The Midale Unit

ALBERTA
North Pembina Cardium Unit No. 1

SASKATCHEWAN

Alida Unit

Fosterton Main Unit

Fosterton Northwest Unit

Gull Lake North Shaunavon Pool Unit
Nottingham North Alida Beds Unit
Success Alpha Unit

Success Main Unit

Success Unit

SASKATCHEWAN
Steelman Unit No. V
Steelman Unit No. VII

ALBERTA
Provost Viking Gas Unit No. 2

ALBERTA
Pembina Cardium Unit No, 5§

ALBERTA
Pembina Cardium Unit No.
Wizard Lake D-3 Unit

11

ALBERTA
Namao Blairmore "A' Unit

SASKATCHEWAN
Dollard
Eastend Unit
Instow Unit
Rapdan Unit




United Canso 0il & Gas Ltd.

Western Decalta Petroleum Limited

Whitehall Canadian 0ils Ltd.

SASKATCHEWAN
Hoosier Viking Sand Gas Unit

ALBERTA

Leduc Woodbend D-2 B Pool
Pembina Cardium Unit No. 3
Pembina Cardium Unit No. 20
Pembina Cardium Unit Wo. 31
Turner Valley Unit No. 3
Turner Valley Unit No. &

ALBERTA

Pembina Cardium Unit No., 13
Pembina Cardium Unit No. 14

SASKATCHEWAN

Alameda East Unit




LIST OF WESTERN CANADIAN PRODUCING UNITS

April 10, 1963

Effective
Unit Name Date Unit Operator
ALBERTA
Acheson Lower Cretaceous Unit No. 1 4- 1-62 The California Standard Company
Acheson North D-2 12-21-55 The California Standard Company
Alexander Indian Reserve Basal
Quartz Gas Field 2-29-60 Mid-Western Industrial Gas Ltd.
Bentley Viking Sand Unit 6~ 1-59 The California Standard Company
Bindloss Unit No. 1 8- 1-59 Canadian Export Gas & 01l Ltd.
Calgary Crossfield Unit No. 1 12- 1-61 Jefferson Lake Petrochemicals of
Canada Ltd,
Calgary Elkton Unit No. 1 12~ 1-61 Jefferson Lake Petrochemicals of
Canada Ltd.
Campbell-Namao 8- 1-59 Canadian Delhi 011 Ltd.
Carstairs Elkton Unit 1- 1-60 Home 0il Company Limited
Cessford Gas Unit No. 1 11- 8-58 Hudson's Bay 0il and Gas Company Limited
Chauvin Main Mannville Unit 11- 1-61 ‘Devon-Palmer Oils Ltd.
Clive North Basal Quartz Gas Unit 4- 1-61 Imperial 0il Limited
Crossfield Turner Valley Unit No. 1  12-27-61 Shell 0i1 Company of Canada, Limited
Drumheller Nisku Unit No. 1 10- 1-61 Great Plains Development Company of
Canada, Ltd.
Fort Sagkatchewan Viking 1- 1-62 Mid-Western Industrial Gas Ltd.
Gilby Viking Unit No. 1 12- 1-62 The California Standard Company
Golden Spike South D-3 5= 1-53 Imperial 011 Limited
Harmattan East Unit No. 1 9- 1-62 Shell 0il Company of Canada, Limited
Harmattan-Elkton Unit No. 1 12- 1-60 Canadian Superior 0il Ltd.
Homeglen Rimbey Leduc Unit No. 1 2- 1-61 The California Standard Company
Innisfail Leduc Reef Unit 11- 1-60 Canadian 011 Companies, Limited
Joffre Viking Sand Unit 9- 1-57 The California Standard Company
Joffre Viking Sand Unit 9- 1-57 Great Plains Development Company of
Canada, Ltd.
Joffre Viking Sand Unit No. 1 9- 1-57 Tmperial O0il Limited
Judy Creek Beaverhill Lake Unit 11- 1-62 Imperial Oil Limited

Jumping Pound Unit 6-13-45 Shell 0il Compsny of Canada, Limited




-2 -

Effective
Unit Date Unit Operator
ALBERTA (continued)
Leduc Woodbend D-2 10 -1-60 Imperial 0il Limited
Leduc Woodbend D-3 10- 1-60 Imperial Oil Limited
Medicine Hat-Roseglen Gas Unit 11- 1-59 Canadian Delhi 01l Ltd,
Morleyville Unit 11- 1-60 Shell 01l Company of Canada, Limited
Namao Blairmore "A"™ Unit 9- 1-61 Tidal Petroleum Corporation Ltd,
Nevis Unit No. 1 12- 1~-59 The California Standard Company
Okotoks Unit 7=-17-57 Devon-Palmer 0ils Ltd.
Oyen Viking Sand Gas Unit 11- 7-58 Hudson's Bay 0il and Gas Company Limited
North Pembina Cardium Unit No. 1 9- 1-59 Socony Mobil Qil of Canada, Ltd.
Pembina Cardium Unit Wo. 2 12- 1-59 Shell 0il Company of Canada, Limited
Pembina Cardium Unit No. 3 1- 1-60 Western Decalta Petroleum Limited
Pembina Cardium Unit No. 4 1- 1-60 Pan American Petroleum Corporation
Pembina Cardium Unit No. 5 11- 1-59 Texaco Canada Limited
Pembina Cardium Unit No. 6 1- 1-61 Pacific Petroleums Ltd.
Pembina Cardium Unit No. 7 5- 1-61 Dome Petroleum Limited
Pembina Cardium Unit No. 8 1- 1-62 Mitchell & Associates for Luscar
Coals Limited

Pembina Cardium Unit No. 9 (Blue

Rapids Area) 4 1-62 Pan American Petroleum Corporatien
Pembina Cardium Unit No. 10

(Berrymoor Cardium Unit) 8- 1-62 Imperial 0il Limited
Pembina Cardium Unit Ro. 11 10- 1-62 Texaco Exploration Company
Pembina Cardium Unit No. 12

{Lindale Area) 11~ 1-62 Northern Natural Gas Producing Company
Pembina Cardium Unit No. 13 7- 1-60 Whitehall Canadian 0ils Ltd.
Pembina Cardium Unit No. 14 8- 1-61 Whitehall Canadian 0{ls Ltd.
Pembina Cardium Unit No. 20 8- 1-60 Western Decalta Petroleum Limited
Pembina Cardium Unit No. 31 12- 1-60 Western Decalta Petroleum Limited
Pincher Creek Madison Limestone Unit 12- 1-56 The British American 0il Company Limited
Pouce Coupe Cadotte Gas Unit No. 1 2- 1-58 Pacific Petroleums Ltd.
Provost Viking Gas Unit 3- 1-58 Provo Gas Producers Limited
Provost Viking Gas Unit No. 2 7- 1-61 Tenneco Oil Company
Sarcee Unit 10- 1-61 Shell 0il Company of Canada, Limited
South Swan Hills Unit 10- 1-62 Pan American Petroleum Corporation
Stettler D-2 Unit 3- 1-57 The British American 0il Company Limited
Sturgeon Lake Unit 2- 1-58 Amerada Petroleum Corporation
Three Hills Pekisko Unit No. 1 1- 1-61 Pan American Petroleum Corporation
Turner Valley Unit No. 3 6- 1-59 Western Decalta Petroleum Limited
Turner Valley Unit No. 4 7- 1-60 Western Decalta Petroleum Limited
Turner Valley Unit No. 5 7- 1-60 Royalite 0il Company, Limited
Turner Valley Unit No. 6 (TVU 6) 7- 1-60 Home 01}l Company Limited

Turner Valley Unit No. 7 (Gas Cap) 8- 1-62 Royalite 0il Company, Limited




Unit Name
ALBERTA (continued)

Wainwright Unit No, 1
Wainwright Unit No. 2
Wainwright Unit Ko. 6
Westerose D-3 Unit
Westerose South (Dick Lake)
Leduc Unit
Willesden Green Cardium Unit No. 1
Windfall D-3 Unit
Wizard Lake D-3 Unit
Wood River Basal Quartz Unit No. 1

SASKATCHEWAN

Aberfeldy Unit
Alameda Central Unit
Alameda East Unit
Alida Unit

Eone Creek Unit
Brock Viking Sand Unit

Cantuar Unit

The East Carnduff Unit

West Carnduff Unit

Coleville-Smiley Viking Sand Gas Unit

Dollard

Eastend Unit

Fosterton Main Unit
Fosterton Northwest Unit

Gull Lake North Shaunavon Pool Unit

Hatton Unit
Hoosier Viking Sand Gas Unit

Instow Unit

The Midale Unit

3 -

Fulton Engineering Ltd.

Canadian Husky 0il Ltd.

James A. Lewls Engineering Co. Ltd,

The British American 01l Company Limited

The British American 0il Company Limited
Amerada Petroleum Corporation

Canadian Fina 011 Limited

Texaco Exploration Company

Canadian Export Gas & 011 Ltd.

Canadian Husky 0il Ltd.

The British American 0il Company Limited
Whitehall Canadian 0ils Ltd.

Socony Mobil 0il of Canada, Ltd.

Canadian Delhi 011 Ltd.
Canadian Husky 0il Ltd.

James A. Lewis Engineering Co. Ltd.

Royalite 011 Company, Limited

Tidewater Canadian 0il Ltd.

Tidewater Canadian 0il Ltd.

Socony Mobil 011 of Canada, Ltd.
Socony Mobil 0il of Canada, Ltd.

Socony Mobll 0il of Canada, Ltd.

Saskatchewan Power Corporation
United Canso 0il & Gas Ltd.

Tidewater Canadian 0il Ltd.

Effective
Date Unit Operator
12- 1-61
10- 1-62
11- 1-62
1- 1-55
12- 1-60
8- 1-62
3-24-62
10- 1-57
4- 1-62
12- 1-62
12- 1-62
8- 1-62
12- 1-57
6- 1-58
3- 1-54
10- 1-59
5- 1-62
1- 1-61 Imperial 0il Limited
7- 1-55 Imperial 0il Limited
9- 1-55
10- 1-57
7- 1-58
7- 1-58
10- 1-58
5- 1-59
8- 1~57
5- 1-56
8- 1-62

Shell Q011 Company of Canada, Limited
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Effective
Unit Name Date Unit Operator
SASKATCHEWAN (continued)
Nottingham North Alida Beds Unit 10- 1-60 Socony Mobil 011 of Canada, Ltd.
Rapdan Unit 10~ 1-57 Tidewater Canadian 01l Ltd.
Steelman Unit No. IA 7- 1-61 Imperial 0il Limited
Steelman Unit No. II 7- 1-61 Imperial 0il Limited
Steelman Unit No. III 7- 1-61 The Britigh Amerfcan 0il Company Limited
Steelman Unit No. IV 7- 1-61 The British American 0il Company Limited
Steelman Unit No. V 7- 1-61 Sun 011 Company
Steelman Unit No. VI 7- 1-61 The British American 01l Company Limited
Steelman Unit No. VII 6- 1-62 Sun 0il Company
Success Alpha Unit 7- 1-60 Sccony Mobil 01l of Canada, Ltd.
Success Main Unit 9- 1-62 Sccony Meobil 011 of Canada, Ltd.
Success Unit . 12- 1-57 Socony Mobil 011 of Canada, Ltd.
MANITOBA
Daly Water Flooding Unit 5-15-53 The California Standard Company

North Virden-Scallion Unit No. 1 8- 1-62 The California Standard Company




INTER-DEPARTMENTAL
MEMORANDUM

FROVINCE OF MANITORA

rron__J. S Rishards To (. T T
Departasntal Accountant.
ATTENTION
susuecT ___Yater Flooding Prigremme — Daly FPield oATE . February—22,—3960;

Parther te our reesat dissussion I am attaching hereto
eopies of the following lutters recsived frem The Califernia Standard
Company:

1 « Lotter receiwed from Mr. C. H. Young, "re Water
Flooding Programme -- Daly Field". You wlll note that this letter
advised that, pursuant to the Water Flooding Unii Agreement, produstien
from eertaln producing wells will be allecatad in the manner set forth
on November 1, 1959. It is suggested that this proposed allocation
should be reviewsd te determine if it is in acesrdance with the sgresment
on file in this office. I would be pleased to review this mttar with
you at your earliest convenisnce.

advising of a change of method in the date reperting frem the Daly
Fleld. It is requested that the new method of reporting be reviewed

in order to determine if it is sufficisnt for the caleulation and accept-
ance of our 0il Royalties.

3 - Copy of a lstter from ¥r. J. G. Trowell mggesting
a change of the "Mode of Measuremont" in respsst to production from
the Daly 15~=2~~)0--=28 well. It is our intention to spprowe the
applieation contained in this letter bu! we would appreciate any
commentts you care to make.

J3H:glp

oo 640s tot Senlor Petrole:m Engineer.




¥3-1-58

Se‘ﬁdﬂl‘ m’ 19590

Bo. 12,67k wes exscuted by the
Minister of this Department, on panalf of the Crowm, in 1956.

Document No. 52,92k, submitted by The Call-
fornis Standard Company covers a proposed expsnsion of the

There are, however, two new injectisn wells, 10=12-
10-28 and Calstan Paly 1028, which sre outaide the

of the pooled area established by agree-
sanis. In sdditlon, a Crowm well, withia the previously

pooled ares, uhmmﬂdunmhnwn. We have
checked these -t wo documetit.s againet ench other, and the wording
of both is {dentical excert where ciroumstances make this im-
possible,



JSRdb

Encse 2¢

Ce Co to: Mr. Je Ge Cowan, Q.Cc’
Deputy Minister;

Mr. M. J. Gobert,
Senior Petroleum Engineer.



INTER-DEPARTMENTAL
MEMORANDUM

m“r of H__in.. PROVINCE OF MANITOBA o !! . J’ Ql m. Q'c.l

Deputy Minister.

ATTENTION

Wa Obd - DATE weh 3. 1959.

Document No, 52,837 -
The Californis Standard Company.

Enclosed herswith, eight copies of the above-mentioned
document, together with Mr. R, R. MeDaniel's comments in respect to it,

supplisd at owr recuest.

This document provides that the Crown will allocate 1/8
of the production from the (alstan Daly Prov. 13-6-10-27 well to the in-
jestien wall, Calsten Daly 14=1~-10-28, on Mr. N, R, Williams properiy.

You will note Mr. MoDaniel is of the opinion that, while the Prov, 13-6
well will probably gain frem water imjected into the well on L.S. 16~1~10-28
and as the Crown's obligetion is only & woral one, it would be "prudent to
walt until® the effscts of the water flooding have been established.

This matter was first drawn to our attention by the com-
pany in November, 1956, at whish time we pointed out that the Frov, 13-6
well was outeide the pooled area, snd invited any comments which the company
cared to make. No reply was recelved to our request, and the above document
was recantly forwarded for approval.

If it is desided to approve the agreement, I would assume
that the authorization of the Iisutemant-Governor-in-Council should be ob~
tained in sccordance with the provision of Seotion 65(1) of "The Mines Act”.
Kindly advise if a Recommendatien-te~Council should be prepared, or if the
company should be advised in sccerdance with Mr, McDaniel's recommendation.

J5Rtlen

o CoCe Senior Petroleum Engineer,



McDANIEL CONSULTANTS LTD.
i and Efas KNesrwoir Evaluations

e B woDeasne., P ENG.

231 EioHTH AVE WEs
TR ErHOnt AMHERST B-1883 AVENLE WeGT.

CALGARY ALBERTA

February 17, 473

['irector of Manes,

Miles & ra.nch,.

Pe} rtment of Mines ard Natural Resocurces,
Raum &, - 464 droadwav Avenue,

Wiipipeg :, Manitoba.

Attertior Mr, J.S. Richards

iiear Sir,

In regard to the allotting of production from the
( a.8tas Daly Prov, No, .3-6 to the offsetting water injecticn
we. ir it-1-10-28W ] we would have the following commenrts.

In view of the fact that the No, 13-6 well was
drilied after the injection plan was put into effect we
{ee! there is only a moral obligation to relinquish a
share of the production. '

Although the effects of water injection on the
wel, ir No, 13-6 will be difficult to analyse it is evident
that 1f water flooding is found beneficial in this area of
t+e fie.d then this well will probably gain from injection
into the No. .6-1 well,

. In view of the fact that the effects of water
lcoding cannot as yet be established it might be pru-
dert te wait until such effects become evident before
ary sraring of the production is considered. It shou:d
e pointed out that the flood could fail in that either
water breakthrough might occur or that no effective
pressure maintenance will result,
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M.J. Gobert J. 3. Richards

Daly Water Flood Unit #3 January 11, 1957.

For the month d¢' November, 1956, The California Stondard
Company reported production for the Flood Unit shown above, made
up of the following wells -

Calstan Daly 2-14 Water injection
Calstsn Daly Trov. 1lb4-ll " n
Calstan Daly Frov. 3=14 011 production




Lo AUGUST 28 ' L. 45PM DT

RE CALSTEN ﬁALT WATER LIHE 2=ie=15=1
oAV f LLTTED FROM JACH TRUELL TATED ~AUGUST 27 IH UHICH HE STAES
TUOAT L TATT PRLALS FOIR THE ABROVE CALT UARTLER LINE AMD IT'T TIE IN WITH.
Vot 1ses HAVE PEETD FORUATDID UUDER JLPARATE COVER. UE HAVE
SR U TUTT CTHECSE T DATE ARD UDULD APPRECIATE YOUR CALLINT HIM AND
ST DT oTiEY UERE MAILED OR BOT.

LGAGE O

ease TOO7LLL T Ui CHECIHD TITIH RID



MNR-C 21

PROVINCE OF MANITOBA

DEPARTMENT COF MINES AND NATURAL RESQURCES, WINNIPEG, CANADA

cCory

('\[‘I’il Zj, 1956|

ST He de 10w,

“he Jalifornia  tandard Commany,
153 = th ‘treet,

radon, danitobs,

@ar e ot

cer o aly ater Flood ‘nit #3

g you are aware, we have deferred answering; your
letter of March 15th, relative to the above water flood unit, until
we had an osoportunity of reviewing the problem as a whole, e bee
lieve that the agreement, as drawn, iz < ultable, provided that it
is mace clear that it terrinates a3 of thoe date that Daly 412 is
converted to a water injoction well, UWhen this conversion is cone
pleted, the Crown should have credited to laly 4-12 oneeeighth of the
priduction from Daly 13«1, if the above agreement is to remsin in
{orce,

I would also draw to your attention that this Jepurtment
hus not received any completed arreements in respect to the wost recent
2xpatision of the .ater Fleooiin: Project,

4B you are awure, 8i:< coples of the side a reeament, in
r:apoct to aly Crov, 3-lh, were cowpleted by the Crown several :wonths
520, but we have not received a copy completed by the other interestod
particss No copy of the main agreemsnt has been received, nor have
zlle sgreements, in respect to .caly Prov, 1=12, Daly 1lel2, und ‘aly
£3=12, veen (orwarded, 'e are particularly interested in #r., Haskett's
attitude in respect to the last two wells, bWould ou kindly advise
Lrvsiiately what progress= hzs boen :aide with these sgreecents,

“he copy of thu a:reement in respect to Plood Unit 3 is
roelorresd heprowith,

Yours very truly,

iichards,
HArector of Mines,

Jd .1lk

Gagistered

c.C. to: Mr. C. D, Mims, —7Mr. M, J. Gobert,
Vice=President, Producing, Senior Petroleum Fngineer.

The California Standard Company,
Calgnry, Alberta,
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November 1k, 1955.

Mr. Co D lﬂ.ﬂ,

Yice~President, Producing,

The California Standaxd Company,
Medioal Arts Bullding,

Calgary, Alberta.

Dear Mr. Mins:

The following comments are offered in reply to your letter
of Hovember Tth, relative to the terms of the "water Flooding Unitize~

tion Agresment®,

we reallse that Seotion Fourteen of the agresment stipulates
that all Operators ares subject to all laws, rsgulations, ete. of the
Province of Manitoba, but felt that the several phrases giving the oom-
pany the right to further expand the flood programme sould be interpreted
1o mean that the Minister of Mines and Natural Resources was, in advance,
giving the consent necessary under Seetion 196 of the Regwlations for any
such expansion. Wwe fesl that the agresment should make slear o all sube
scribers that this is not intended,

As you state, the internsl offset may mot be a factor if all
wells are drilled prior to the extension of the flooding units, However,
we fesl that, should the ccmpany olect to complate only a part of the
proposed programss, it should not be relieved of its intermal offset
obligation. We alsc belleve that the sompany should not be relioved of
its 4rill-out obligation.

we were not aware that the suggested method of sharing royalty
was a "standard practige of the Conservstlon Boards across ths three Pral-
ria Provinces® and would appresiate belng acvised where this practice has
been followed.

You will recall that the initiative in creating Flood Unit #3

was taken by you on May 2, 1955, because “we fesl that in fairness %o
Mr. N. R. Willisms and his assigns, we should inquire from you as to
whether you would be willing to have us form Flooding Unit No, 3%.

As previously stated, we feel thal the sggeptance will immediate-
1y create problems identical te that which nccessitated the sreation of
Flocd Umit No. 3. However, should you belisve that our propossl leads to




2euMr, C, D, ﬁm. Kovember 11'4’ 1955,

similar insquities we will be ploased to discuss the matter at anytime
which is mutually sonvenient.

We realise the difficulty in going back to the royalty holders
who have signed the original agreement, However, 1f the water flooding
is suecessful, as it sppears to be, it will not be long before other
operators are involved and, consequently, we feel that now is the time
to determine if our suggestions have any merit.

Youra very truly,

SRk

c.c. tot Mr. J. G, Cowan, Q.C.,
Deputy Minister,

c.c. to: Mr. M, J. Gobert,
Senior Petroleum Engineer.
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Director of Mines Mr. J. G, Cowan, Q.C.,
Deputy Minister,

Water Flooding Unitisation Agresment September 20, 1955.

Enclosed herewith, four copies of proposed lister Flooding
Unitization Agreement submitted by The Califormla Standard Company in re-
spect to a proposed expansion of the projest.

In our opinion, gcertain phrases contained in the agreement
would give the company the right to further expand the flood programme with-
out further approval being received from this Department. ie would recom-
mend that these objectionsble phrases be eliminated, or be cqualified by
elauses requiring the approval of the Departmsnt. They are as follows:

1. Page 4 - The definition of water injection well includes
any well "in or near the pooled area". It is suggested
that the words "or near® be deleted.

2., Page L - The last paragraph of Section 1 gives the som-
pany the right toc add “"new or additional lease or interest
therein negessary to form additional flooding units wwe-7,
merely by filing such additions with this Department.

3. Page 5 ~ Section 3, paragraphs (1) and (2) repeat the right
of the operator to add additional leases which will becomme

part of the agreement,

4. Page 7 - Section 6, pemmits operator “in its scle discretion ---
to set up additional flooding units <<« and to add such parte
of additional leases to the pooled ares --- as may be neces-
sary to form sush additional flooding units.®

5. Page 10 - Section 12, grants operator permission to conclude

agreements with other companies to expand the flooding pro-
grame, '

The company may claim that Seetion li4 on page eleven gives us
all the assurance we require in respect to the above point, On the other hand,
it would appear that if the Minister signes this agreement, he has approved in
advange any expansion of the schems the company may desire,

In addition to the above points, it would appear that the pro-
vision that the company be relieved of all obligation to drill intermal offsets
goes too far, We can appreciste that the company might require additional time
to make up its mind in respect to the drilling of an injection or producing well,
but it is felt that there should not be a complete release from offset cbligations,



2=-Mr, J. Q. Gom, Q-c., Septembﬂr 20’ 1955.

It should also be pointed out that names of the wells as listed
in Section 4 do not agree with the official namof these wells.

The sharing of royalty, as suggested by the unitizastion agree-
ment, is for each producing well to contribute 1/8 of its production to each of
the surrounding injection wells, and retain 1/2 of the production., It is to be
noted that Plooding Units No. 2 and No. 3 are incomplete becaunse Calstan Daly
4=12, which is common to both units, has not yet been converted to an injection
well, You will recall that it was necessary to create Flooding Unit No. 3 in
order to correct an inequity to Mr. M. R. Williams who hclds the adjoining acre-
age. It is our opinion that the aoceptance of the company's proposal will
immediately create situations identical to that before Flood Unit No. 3 was
created, In order to eliminate these inequities, it is suggested that additional
Flood Units be created to include all wells adjagent to injection wells. Each
such adjacent well would contribute 1/8 of its production to the offsetting
injection well or wells.

Attentlon is particularly drawn to the wells on 13-12-10-28
and 7-11-10-28, which will have the benefit of injection wells on three sides,
byt will contribute nothing to these wells if the company's proposal is ac~
cepted. There are several other capes vwhere wells are receiving the benefit
of at least two injection wells.

Charts are enclosed setting out the present royalty division
and the additionsl units suggested by the company and the Mines Branch.

.

" - L-'_
/J/§ Riohards.

JSRilk

Encls.

c.c. to: Mr. M, J. Gobert,
Senior Petroleum Engineer,



The Californis Standard Uompeny,
vm’a' Manitoba.

Attention: Mr. Jo Go mn’

b q
WL AT

Dear Sim

In reply to your telsphone conversation
today, pmmiesion is granted to use salt water in

the Daly flood unifs

This permission is of temporary nature
and ¥lll be confirmed or denied as Soon as I s able
to get a guozum of the Board together.

Mkyauformuirluintothiamtw
before prosesding.

Yours very truly,

RJK/ o8



July 19, 1955.

RE: THE CALIFCRNIA STANDARD COMPARY
WATER FLOOD EXPANSION NO. 2,
DALY FIELD

The 0il and Natural Gas Conservetion Board,
¥Minea Branch, Province of Manitoba,
Winnipeg, Manitoba.

Gentlemens

Progo gal

The California Standard Company's pilot water flood in the Daly Field has
been in operation two years. HKesulte are encouraging. It is requested
that approval he given to the proposed Water Flood Bxpansion No. 2 for
the Daly Pield (see Figure 1, attached}.

The plan involves:

a) Drilling 6 new injection wellssy California Standard Daly Provinoe
6=-11, 10-11, 12-11, 14-11 and 16-11 in L®D's 6, 10, 12, 14, 16
respectively, of Section 11, Township 10, Range 26, W.P.M.; and
California 8tandard Daly 2-14 in LSD 2 of Section 14, Towmship 10,

' Range 28, W.P.M.

b} Converting to water injection wellss California Standard Daly 4-13
(4-13-10-28-WPM) and California Stendard Daly 8-14 (8-14-10-28-WPM.)

¢} Drilling new producing wells and forming the appropriate units for
preration of royalty interests to the injection wells and producing
wells,

d) Bxtending the water injection lines from California Standard Daly
Province 8-11 to serve new wells 6-11, 10~11, 12~11 and 14-11,
and from California 8tandard Daly 12-12 to Berve new wells 16-11,
4-13, 2-14 and 8-14.

e) Enlarging the injection plant at California Standard Daly 15-1 to
handle approximately 3,000 bbls/day of water. .

It must be remembered that the proposed flood area is largely undseveloped

and thus an exploration problem. There are indications that part of the

Ml ssissippian limestone section becomes dolomitized, tight and non~oil
saturated, to the north, Development drilling will be cautious and slight
modi fications in the proposed five-spots may be neceassary if a tight section
is developed, )




—~Results of Pilot Flood

1, Water Injection History

Initial Current Cumulative

Injection Date on Injection Rate Injection Rate Inj. at June

Nell Injection bbls/day bbls/day  30/55 - bbls.
# C,8.Daly 10-18 July 14, 1953 400 30 55,142
C.S.Daly 14-1 July 17, 1953 600 120 177,542
¢.S.Daly Prov, 2-12 July 11, 1953 350 160 208,132
¢.8.Daly 16=1  July 20, 1953 650 60 89,879
¢.8.Daly Prov. 8-11 Nov. 27, 1954 350 200 5%,975
¢.8.Daly Prov. 6-12 Dec. 6, 1954 400 240 52,008
C.8.Daly 12-12 Dec. 6, 1954 750 140 44,391
950 681,039

% C.8. - California Standard

2. Water Flood 0il Production

Since the first moderate expansion of the pilot flood took place (conversion
to water injection of 8-11, 6-12 and 12-12}, some significant effects have
ocourred, Daly 3-12 has increased to 173 bbls/day from a previous high of
115 bbls/day and from a rate before flooding of 60 bbls/day. Daly 5-12,

the other central producing well, has increased to 45 bbls/day from a rate
of 27 bbls/day before Water Flood Unit No. 2 was formed. Some effect has
also been felt at Daly 1-11, 7-12 and 11-12 from the additional injection
wells. The original five-spot central producing well, Daly 15-1, is up

to 44 bbls/day from 7 bbls/day at start of injection. Water breakthrough
has not oceurred in any producing wells to date.

Current status of the 15 wells in the pilot flood area (see Figure 1)
is as followss

Cumulative Production Current Production
Well to June 30, 1955 Rate (June, 1955)
No. bbls, bbls/day
C.S. Daly 10-14 3,416 ”
C.S. Daly 13~1 21,469 19
C.8. Daly 14-1 10,897 *
C.S. Daly 15-1 32,662 44
C.S, Daly 16-1 0 *
C.8. Daly Prov, 1-11 34,487 47
¢.8. Daly Prov. 8-ll1 17,737 »
¢.8. Daly Prov. 2-12 21,148 *
¢.8, Daly Prov, 3-12 101,241 173
C.8. Daly Prov. 4-~12 68,128 62
C.8, Daly Prov., 5-12 374555 45
¢.8. Daly Prov., 6-12 11,197 *
C.S. Daly Prov. 7-12 27,766 14
C.8. Daly 11-12 21,092 21
C.S. Daly 12-12 8,441 »
Totals 417,2%6 425

# Water Injection Wells




B

' *gure 2 shows a plot of the total production rate of the 15 wells in the
pilot water flood area since December, 1952. The repid decline in the -
production rate was arrested by the inception ¢f Water Flood TUnit No. 1
in July of 1953, Figuyre 3 compares the average production rate over the
1% wells to an avarage*ﬁ%ulina curve, which was calculated from 7% wolls
pepresenting floodable acreage in the Daly Field. Wells in the south west
partion of the fiaid, which are affected by a natural water drive, were
excluded from the calculations for the average decline curve.

Discussion

The maximum efficient rate of production should be considered the amount

the well will produce, Fluid withdrawal from the reservoir in the flood
area will not likely excesd the fluid injection. Considering the area
affected by the water flood (the 15 wells 1listed under 2, Water Flood 0il
Production), the total oil productlon ix 425 bbl—s/dny and the total water
injection is 950 bbla/day. Using the analogy of a water drive reserveir,

the fluid replacement efficiency =% reservoir conditions (applying formation
volume factor for oil and water compressibility) is 210%. This means not
only is the original reservoir pressure being maintained, but in fact the
pressure is being increased. In the 80 acre five-spot unit centred by 3-12,
1t 18 estimated that 250 bbls/day of water is being injected and 173 bbls/day
of 0il is being withdrawn for a fluid replacement efficiency of 130%. Thi.q‘ -
congiders that most of the water injected into 14-1 and 2-12 flows toward '
3«12 due to the higher permeability zome, as indicated by a Carter Analyzey
Study conducted for us by California Research Corporationm.

The 425 bbla/day production credited to the existing flood pattern of 15
injection and produeing wells indicates an average of 28 belefday per well
which is certainly far from an excessive rate.

The pilot flood %o date has indicated safficiewtly satisfactery results to
provide a basis for a further water floeding extession. Our presext
injection plant, located at Daly 15-1, can be readily enlarged W handle
about 3,000 btbis. of wwter per day. Salt water productien, especisily in
the south-weskt part of the fidld, is becoming a probles and ita use in
water flooding would seive disposal whils providing e supplementary water

supply.

Lonelusions

1. Primary production of wells in the major portiog of the Daly Meld,
omelmding the sowth-west ares, doclime rapidly.

2, I$ is estamted that wmter flooding, without s primary productien phage,
will give double the recoyery that is currently expect®d for Qaly wells
by primary means,




4.

-4~

Capscity of the present injection plant at Daly 15~1 cen be doubled by
increasing the electric motor on the injection pump from 50 H.P. to

100 H.P., adding another filter and changing the manifolding as
required.

The salt water disposal problem is tdaken care of by using produced
salt water for Plooding. Laboratory tests indicate that produced

salt water can be satisfactorily inhibited to prevent corrosion and
permit its use,

Respectfully submitted,

THE CALIFORNIA STANDARD COMPANY

O L
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IN PILOT WATER FLOOD AREA

(10-1A13-1,14-1,15-1,16 -1,1- 11,8 -11,2-12,3-12,4-12,5-12,6-12,7-12,11-1 2,12-12,)
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Director of Mines Mr. J. G. Cowan, Q.C.,
Deputy Minister,

Proposed Flooding Unit Ne. 3. June 30, 1955,

In reply to your m morandum of Jume 27th, relative to
the above mentioned subject, I have to ndvise that it was not our
intention to reopen the matter of royalty divieions, which form
part of the agreements in respect to Flooding Unita No. 1 and No. 2
but that the matter of royalty division should be reviewed before
any new agreements were concluded, in respect to any expansion of
the present flooding area.

J. ?’j ards,

JSR:lk

\> c.c, to: Mr, M. J, Gobert,
Senior Peiroleum Engineer,



Director of Mines. Mr. J. G. Cowan, Q.C.,
Deputy Minister,

The California Standard Company, June 8th, 1955.
Flcoding Unit No. 3.

This will acimowledge receipt of your reply, dated May 6th to
Mr, C. D, Mims' letter of May 2nd, relative to the above subject,

Our reply has been deferrsd until Mr. Kinsley had an opportu-
nity to prepare an estimate of the recovery which would have been obtained
from the Daly 3=12 well, had the floodin; not besn carried out, Mr. Kins-
ley's estimate and commenta are quoted in full,

"The Califormia Standard Comrany has suggested that Flood Unit #3,
which is now a physical fact, be formed for aseounting purposes. In the
interest of equity, the unit should be formed and the agreement backdated
to December 1, 1954.

"From the inception of Flood Units #1, in August, and #2,
in December, 1954, to the end of May, 1955, the Calstan Daly/#f3=l2 well
has benefitied by an estimated inerease in produstion of 48,000 bbls.
(Table 1). Since [lood Unit #2 was formed the Crown has received, from
the 3-12 well, nearly $6,000 of Royalty payment of which appraximately $730
would have gone te Mr, Williams, the lessor of the Califomia Standard
#illiams lease #1187 nad Flood Unit No., 3 been in December 1, 1954. (Table
11 enslosed),

"Deeline curves constructed show that the #3-12 well would have
produced about 23,000 bbls,, under norual methods, between July 1, 1953 and
May 31, 1955, while the actual production was 70,832 bbls, Between July 1,
1953 and December 1, 1954, the comparable figures are about 19,000 bbls,
and actual 51,538, Thus about 32,000 bbls, of increased producticn was
caused by Flood Unit #1 and Units 1 & 2 combined to inorease production
by about 15,000 bbls.

"Under the present system of Flood Unita, wellas offsetiing injee-
tion wells outside the Flood pattern may benefit from the flood but cone
tribute nothing to the cost. As was noted previously (memo to J. S. Righ~
ards, Mar. 29/55), a new approach to Flood Unit allocation of oil production
should be made. Since the present units, 1 & 2, have been agreed to, the
4=12 well conversion approved in prineipel, the Flood Unit #3 a physical
fact, there is probably no legal grounds for change but if any future Flood
Units are created, consideration should be given %o an alteration in alloca-
tion of production from welle offsetting injection wells,®



2~ Mr. J. G. Cowan, Q.C., June 8th, 1955.

The other members of the Conservation Board and I are in agree-
ment with Nr. Kinsley's comments which may be summarised as followsi

(1) In equity, Mr. Williams should be paid his royalty from
Decelmber 1, 1954, as if Flooding Unit No. 3 had been formed
at that time, Mr. Mims suggested date of May lst does not
appear logical beecauss, if any redress is proper, it should
date at least from the commencement of the progeas creating
the reason for the redresa which is Flooding Unit No. 2.

(2) That the whole matter of royalty division, and the posaible
inconelusion of wells adjiacent to flooding wells but outeide
the flooding units, as presently constituted, should be
reconasidered before the approval of any expansion of the
flooding programme.

c.c. to: Mr, M, J. Gobert,
Senior Petroleum Engzineer,



JABLE 1T

Value of Royalty pald by Leaseholder
and distribution of Royalty if Unit #3
formed with Unit #2

Wells Royalty 1/8 Share to 1/8 Share to £ Share to
Month-Year d on $ (A) Willlams Prov, lease #9 Prov, lLease #31
Dec./54 2856 957 120 120 717
Jan, /55 2602 831 104 104 624
Feb, /55 2773 849 106 106 637
Mar,/55 3292 963 120 120 720
Apr./55 3434 1004 125 125 754
May /55 —4287 - 51" —321 437 ~240
Totals 19,24 5,858 732 732 1y 394

(A) = approximate



June 7th, 1955,

Mr. Je Fn H)SB,

Chief Enginesr,

The California Standard Company,
Medical Arts Bullding,

Calgary, Alberta,.

Dear Mr. Rosst

Many thanks for your report on the Daly Pilot iater
Flood. The results to date are quite encouraging, and we are
looking forward to the results of your ineering study being
conducted to determine if application should be made for an
extension to the present fRidd units, :

Have you prepared any estisates of the recovery and
life expectancy of the wells presently affected by the water
injection? The fact that the Daly Province 3-12 well has a
rapidly increasing rate of production makes us fsel that cone
slderation should be given to placing M.P.R.'s on water f£lcod
wells, Consequently, we would apprediate regeiving your estimate
of the maximum effieient rates of produation for the present
floed unit wells,

Yours very truly,

JSR/1k

¢.c. to: Mr. M. J. Gobert,
Senior Petroleum Engineer,
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INTER-DEPARTMENTAL

MEMORANDUM

Mr, J.G. Cowan FROVINGE OF MANITORA o Mr, J.S. Richards

FRO Devuty Minister
ATTENTION
California Standard Company October 28th, 1954.

SUBJECT

DATE

Re Daly Weter Flood Agreenent

I am returning herewith a letter dated Octocber 25th addressed
to the Board, and also the accompanying statement.

In discussion with Mr., How yesterday it was agreed that so
far as S?ction 11 is concerned the agreement would include only
the 5.E.%.

Mr, How further stated that after communicating with
Calgary they advised him that there was no intention of making
Cal, Stan. Daly 1~11 2 water injection well. I note that the
August production from this well was 1320 barrels., It would appear
difficult for us to justify authorizing the conversion of such a
well to a water injection well,

The Minister has had an opportunity of perusing the agree-
ment and subject to the deletion of the three quarters in section 11
it is satisfactory to him.

I have suggested to Mr, How that the other interested

parties should execute the asgreement before it is submitted to us
for the Minister's signature.

J.G. Cowan

T e

DEPAHTPE)ifH()F MINES‘i
& NATURAL QEFCMJRCES[

®T 29 1954

LDLE‘?(}TOR OF MINES
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Qaotober 25, 1954,

PROPOSAL FOR EXPANSION « DALY PILOT WATER FLOOD

the pilot water flood has been in operation over fiftsen mcnths.

This report presents the results to date; the significance of these results)
the conclusions which imist be drawn and a proposal to expand the pilot

water flood,

Results %o Date

1.

2e

S

4.

Se

6.

Te

e

Daily production at 15«1 has inoreased from 7 barvels per day to %38
barrels per dey,.

Dely 3«12 hes inoreased from 62 barrels per day to 120 barrels per day.

Daly 4-12 production inoreased from 75 barrels per day to 90 barrels
per dey and is ourrently 75 barrels per day.

Smaller production increases have been noted at 13«1, 5«12, snd 6=12
(see rate oumulative ocurves attached),

Although not conclusively established, we believe the effect of the

flood is sterting to be felt at 12«1, 1«11 and 7=12, Te low compres
sibility of the oil and oonnate water acoounts for the repressuring of ‘
a rather extensive area, Assuming 50' of pay it only tekes approximately
8000 barrels of water to raise the formstion pressure in 40 acres from
1000 pounds to 2100 pounds,

he total daily water injection has ded ined from 2000 barrels per day
to T30 barrels per day.

Recent attampts to inorease injectivity by fracturing 161 snd 1l0=l4
have yielded very little inorease,

A Carter Analyser study made by C.K,C, indicatez that:
(») 15-1 W11 inorease graduslly during the next yesr
%o approximately 50 to 70 barrela per day,

(b} that approximately a total of 70 barrsls per day
of water is converging on 15«1 from the 4 injection
wells,

No water breakthrough has been noted in eny of the producing wells
adjacent to the pilot flood,



Olgoussion

Sinoe the injected water is not following radial behavior as in
homogensous sands it is necessary to revise our predictions of the behavior
of the 80 acre 5 spot, the initial assumptlons were that 1/4 of the total
wator injected {.e. 1/4 of 2000 barrels per deay was moving in the direotion
of 15-1. Instead of this only 1/10 of the total water {njected is approache
ing 15«1 or sbout 70 barrels per day., This meansthat the time required to
determine recovery efficiency in the 80 acre 5 spot to breakthrough, is
greatly extended,

In addition it is estimated that a large portion of the injected
water (spproximately 500 barrels per day) is moving into the higher
permeabilitvy area 3«12, 4=12, eto, The significance of this is illustrated
in the attuched map B-6752-1 which shows the theoretloal flood fronta,

This suggests that water breskthrough can be expected at 3«12 within the
next year, his type of water drive ig similar to a steggered line drive
in which water breakthrough is followed by a rapid inoreese in W,O.R, 's
and oll production onsequently declines rapidly,

Conolusions

(a) In order to confirm reocovery effisiency in the 80 acre 5 spot %o
breskthrough (by the most oconeervative prediction, Stiles method)
approximately 2£ years additional time will be required, Cumulative
production 15«1 at September %0, 1954, barrels.

(b) Te nonradigal behavior of the injected water suggests that the floode
ing pattern should be altered to take advantage of the heterogeneity of
the producing formation,

(6j It is highly probable that Daly 3-12 production will drop rapidly
should water breakthrough ccour as a result of the unbalanoced pattern
ourrently influencing 312,

(d, Te production rete of the J=12, 4«12, lell and 5=-12 cen be increased
substantially by addition of water drive from the weet,

Reoonmendationg

It is recommended that the Daly Pilot Flood be expanded to include
the followlang injection wellg;

o=12
12-12
8=11
This limited expansion isproposed in order tos

(1) oontain the flood front advence in & westerly direction to
prevent 3«12 going towater prematurely,

(2) inorease production in the better permeability area.
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Predicted Results of Pilot Water Flood Expansion

Pollowing filleup and pressurization the average injection rates
are estimated ag followsy -

Effective in Better Porm, Area

ldel 210 175
3=11 200 165
2.12 210 160
612 150 115
12-12 i) 12
820 v/d 630 b/d

Based on these injection rates the future production is esiimated
an followsy

Qurrent Delly Bast. Puture Flood Ket Gain
Well Production Production b/d
13=1 24 24 -
1-11 51 65 14
F=12 115 305 188
4=12 T2 112 40
5-12 - N, 126 22
296 63%0 534
S=11 14 -
6el2 18 -
12-12 8 -
40 lost prod'n 40
294
12-1 11 20 9
2=11 6 10 4
7-12 14 2% 11
11-12 __!._f;i________ 25 T
49 80 31
TOTALS m/a 10 b/ 323 b/d

The production rates were estimated by » material balanoce
oonsideration and must be mcdified for time lag., Frog the 3«12 decline
ourve it was agsumed that the net gsin would be 50% complste in 6 months,
75% complete in 1 year, and 100% complete in 1% years,

Sinoce water breakthrough is anticipated at 3«12 in one yeur's
time 1t was further assumed that 4«12 would be oonverted to injection in
one year's time, This would mean a loss in production st that time of
approximetely 110 b/d. However, with 4«12 on injeotion the 110 b/d Joss
would be made up by inoreases in lell, 5e12, 13«1 snd 3~12,

LF pea T 7

The produoction inorease by expanding the flood is estimated as

followss
Yoar Net Inorease in Produoction
1 140 b/a
2 200 b/d
3 325 b/a
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Mr. Je 8. Richards, Chairman’
The 0il end Natural Gas Conservation Board,

e Province of Manitoba,

WINNIFEG, Menitoba.
Dear Mr. Richards:

I wish to acknowledge receipt of your letter of
January 28, 1954, end inform you that I have requested our
Engineering Division to submit the report on the Daly water
injection project as you have requested at the earliest
practical dete. '

Yours very truly,

C. D. MIMS

CDM:DMe

MY

et e - 8Bt ,.._... *
DESARTMINT OF MINES |
& AT AL ROSOURCES |

JAN 30 1954 ﬂi
DIREGTOR OF MIES |




Vi rhebiner CALGARY. ALBERTA
MRODUCING

February 10th, 1954,

Mr. Jo 8. Richards,

Chairmen,

The 0il and Natural Gas Conservation Board,
Department of Mines and Natural Resources,
Mines Branch,

Winnipeg, Manitoba.

Degr Mr. Richards:

Further to our letter of January 29th, 1954, we
enclose herswith two copies of the report on the Daly Pilot
Water Flood Project as requested in your letter of January
28th, 1954.

If there is any further information you require
regarding the above please advise.

Yours very truly,

Encl. /

[P —

| LEPARTMENT OF Mi <", |
& MATURML PESOUR -

"EB 11 19

| CIRECTTR OF MINES




INTERIM REFPORT
PIIOT WATER FLOOD PROJECT
DALY FIELD, MANTTOBA

HISTORY

Construction of the Pilot plant started during the last week in May,
1953, and was ready for operation around the first week in July. The total cost
of the Pilot Flood project, including the drilling of injection well 16-1, is
approximately $165,000,

Injection water was obtained from a surface slough in the South East
quarter of Section 1, and wes pumped through a 3" pipeline using & centrifugal
pump &t the slough. A wooden pier extends out into the water to permit cleaning
of the suction screen. At the plant rew water enters a 1000 barrel settling tank
which is baffled in order to permit preliminary sedimentation. Calcium hypochlorite
is injected prior to the tank to eliminate bacteria, and a residual chlorine of 0.2
Pepelnta is maintained. Currently Calgon is being added to the water to prevent
carbonate plugging of the hypochlorite sclution tubes. From the settling tank
the water 1s pumped through three anthracite filters with the object of maintaining
the turbidity less than 5 p.pems The water is then metered prior to storing in a
1000 barrel surge tank, from which the high pressure National F-90 pump takes
suctions On the discharge side of the pump, the water passes through a manifold
located at the plant, and is carried to the wells through 2" seamless steel lines.
Wellhead equipment consists of & check valve, streainer, and a 4" master valve.

The Piloet Flood was put into operation after completion of the 4th

injection well in the 80 acre five spot. The four injection wells are Daly 2-12,
Dely 14«1, Daly 10~lA, and Daly 16~l. The central producing well is Daly 15-l.
Water injection was started into Daly 2«12 on July 1llth, Daly 10-1A and Daly 14=1
on July 17th, and finally Dely 16=1 on July 20th, The original plant injection
rete was approximately 2000 barrels per day, decreasing to a current rate, seven
months later, of approximately 800 barrels per day (see Fig. 1). Individual well
injection retes are shown grephically in figures 2, 3, 4, 5. The plant pressure
was increased from 950 psi. to 1080 psi. This is considered a maximum pressure
in order to remain helow the over-burden pressure.

The Pilot Water Flood has indicated some results to date as is illustrated
by production curves for Daly 15~1 and the offset wells (see Figures 6, 7, 8, 9, 10,
11}. Daly 15«1 has risen from an original 11 barrels per day at the start of the
Flood to a current 34 barrels per dey, an increass of 300%. Dely 3=12 production
has gone up from 65 barrels per day to a current 110 barrels per day, for an
increase of 70%. This is undoubtedly & result of better permeability in the vieinity
of Daly 3-~12, and indicates some directional preference, but should not be viewed
with undue slarm.

To February 4th, 1954, a total of 242,929 barrels have been injected
into the four injection wells.

OFERATION

Contimied operation during the cold weather was made poszible by an
adequate winterization program, which included the installation of a stesm generator,
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insulating the water plant end wellheads, as well as burying the injection lines
six feet deep.

The operating costs for the three months, October, November, December,
1953, averaged $5,800 per month. Since we were unable to obtain water from the
slough in the South East quarter of Section 1 after January 7th, we have now
resorted to trucking water from the Dam at the Springvele school. This will
probably incresse operating costs by epproximately 50%.

During the fall of 1953, a shallow water well drilling progrem was
undertaken, Fourteen wells were drilled at an expenditure of $12,500, but proved
unsuccessful. Since that time the Jurassic sand at Daly 2~=1 was opened and
attempts made to evaluete it from the standpoint of water productivity. Consider-
able difficulties have been encountered due to the unconsolidated nature of the
sand. Owing to the fineness of the Jurassic sand (some sand passes %25 mesh
screen) special completion technique has been made necessary. Completlon was
attempted during December, but due to the mechanical difficulties and the cold
weather, has been temporarily suspended. It is anticipated that work shall be
resumed following moderation of the weather.

STATUS OF PILOT FLOOD PROJECT

It is too early to draw any definite conclusions concerning the success
of the Pilot Flood project. We anticipate a contimued incresse in the production
of Daly 15-1 during 1954, Barring any unforseen delays, the success of the Pilot
Flood project may be ascertained during the current year, although Pilot Floods in
the past in other areas have taken longer then 18 months ‘o ewvaluate.
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