










































































Submit in Quadruplicate To:

MONTANA BOARD OF OIL AND GAS CONSERVATION
2535 ST. JOHNS AVENUE
BILLINGS, MONTANA 59102

FORM NO. 2 R 10/09 ARM 386.22.307, 601, 605,
1003, 1004, 1011, 1013,
1103, 1222, 1240, 1301,
13086, 1309, and 1417

SUNDRY NOTICES AND REPORT OF WELLS

Operator D & H Energy, LLC Lease Name:

Anderson
Address P.O. Box 716 Type (Private/State/Federal Tribal/Allotied):
City Shelby State MT Zip Code 59474 Private
Well Number:
Telephone 406-460-7400 Fax No. 1
Location of well (1/4-1/4 section and footage measurements): Unit Agreement Name:
Township 35 North, Range 1 West N/A

Section 26: NESE

1980' FSL 9990 FEL Field Name or Wildcat:
Kevin, East Nisku Oil Field

Township, Range, and Section:

AP| Number; Well Type (oil, gas, injection, other); | T35N, R1W, Sec. 26
25 | 101 | 22495 oil County:
State  County Well Toole

Indicate below with an X the nature of this notice, report, or other data:

Notice of Intention to Change Plans

Notice of Intention to Run Mechanical Integrity Test
Notice of Intention to Stimulate or to Chemically Treat
Notice of Intention to Perforate or to Cement

Notice of Intention to Abandon Weli

Notice of Intention to Pull or Alter Casing

Notice of Intention to Change Well Status
Supplemental Well History

Other (specify) Convert to Injection

Subsequent Report of Mechanical Integrity Test
Subsequent Report of Stimulation or Treatment
Subsequent Report of Perforation or Cementing
Subsequent Report of Well Abandonment

Subsequent Report of Pulled or Altered Casing
Subsequent Report of Drilling Waste Disposal
Subsequent Report of Production Waste Disposal
Subsequent Report of Change in Well Status
Subsequent Report of Gas Analysis (ARM 36.22.1222)

ERENEEREEN
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Describe Proposed or Completed Operations:
Describe planned or completed work in detail. Attach maps, well-bore configuration diagrams, analyses, or other Information as
necessary. Indicate the intended starting date for proposed operations or the completion date for completed operations.
1. Trip in hole with a casing scrapper.
2. Run a CBL to determine if there is adequate cement above and below propsed injection zone.
3. Pickup up a cast-iron bridge pluge run In hole and set at on tap of open hole and place enough cement to get plug back td to 2535.
4. Trip in hole with wirelien perforateing gun and perforate 2400-2435 with 4 or 6 shots per foot.
5. Pick up Baker AD-1 packer and trip in hole with 2 3/8 tubing and cirulate inhibited packer fiuid
6. Set Baker AD-1 packer at 2310' MD pack off wellhead and pressure test casing.
7. Perform MIT per MT BOGC guidelines,

hi j i .
BOARD USE ONLY this application is true and correct %
Approved S~/ prd i -

The undersigned hereby certifies that the information contained on

Date Date Signed (Agent)

Gary E. "Mac" McDermott, Permitting Agent for D & H

Ptint Name and Title
Name Title Telephone: 406-450-5577




SUPPLEMENTAL INFORMATION
NOTE: Additional information or attachments may be required by Rule or by special request.

Plot the location of the well or site that is the subject of this notice or report,

Range 1 West

Township 35 North

= o e —— — e — = —— — i ——
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BOARD USE ONLY CONDITIONS OF APPROVAL

The operator must comply with the following condition(s) of approval:

Failure to comply with the conditions of approval may void this permit.




*** Proof of Publication ***

HELENA INDEPENDENT RECORD
2222 Washington St

Helena, MT 59602

Ph: (406) 447-4000

D & H Energy, LLC

P.O. BOX 716
SHELBY MT 59474

ORDER NUMBER 104180

The undersigned, being duly sworn, deposes and says. That she is
the principal clerk of The Helena Independent Record, a newspaper of
general circulation published daily in the City of Helena, in the County
of Lewis & Clark, State of Montana, and has charge of the
Advertisements thereof

Mark below if certification for the State of Montana

| hereby certify that | have read sec. 18-7-204 and 18-7-205,
MCA, and subsequent revisions, and declare that the price or rate
charged the State of Montana for the publication for which claim is
made in printed copy in the amount of $ is not in excess of
the minimum rate charged any other advertiser for publication of
advertisement, set in the same size type and published for the same
number of insertipns, further certify thai, this ciaim is correct and just
in all respects, a 1v that payment or cr dit has not been received.

N EAZY
STATE OF MONTANA
County of Lewis & Clark

Onthisday of _ \M\Ooy - , 20 Sbefore me, the
undersigned, a Nofary Public for the State of Montana, personally
appeared R W v

known to me to be the person whose name is subscribed to the within
instrument and acknowledged to me that he/she executed same. IN
WITNESS WHEREOF, | have hereunto set my hand and affixed my
notarial seal the day and year first above written,

Section: Legal
Category: 0701 Legals Helena
PUBLISHED ON: 04/30/2022

TOTAL AD COST:
FILED ON:

115.84
4/30/2022

) R o\
. 2l % e | I R o
NOTARY PUBLIC for the State of Montana

Residing at Billings, MT

My commission expires: _ .\, I ¢

T
BEFORE THE BOARD gIL AND EilAS CONSERVATION OF
THE STATE OF MONTANA NOTICE OF HEARING CONCERN-
ING APPLIACTION FOR UIC PERMIT FOR INJECTION WELL
IN RE THE APPLICATION OF D & H ENERGY, LLC, FOR
HEARING OF ITS REQUEST FOR A UIC PERMIT TO
CONVERT THE ANDERSON No. 1 WELL,1880' FSL, 990' FEL
SEC 26, T35N, R1W TO AN INJECTION WELL FOR THE
PURPOSE OF DISPOSING OF EXEMPT EXPLORATION AND
PRODUCTION WASTES INTO THE MADISON FORMATION AT
A DEPTH OF 2400-2435 FEET. [TOOLE COUNTY, MONTANA)
D & H Energy, P.O. Box 186, Shelby, MT 58474, has applied for
a permit to convert the Anderson No. 1 well, 1980' FSL, 990°
FEL, Section 26, T35N, R1W, Toole County, MT to a watar
injection well for the purpose of injecting into the Madison
formation al a depth of 2400-2435 feet undeﬂying the Kevin East
Nisku Oil Field. The application will be heard by the Montana
Board of Oil and Gas Conservation at its scheduled June 16,
2022, hearing, beginning at 9:00 a.m., in the Montana Board of
Oil & Gas Conservation board hearing room, 2535 St. Johns
Avenue, Billings, Montana 59102.

An aquiler exemplion will be requested as part of the application
since the proposed Injection zone conlains water with less than
10,000 ppm total dissolved solids.

A copy of the compiete application is on file with the Montana
Board of Qil & Gas Conservalion, 2535 St. Johns Avenue,
Billings, Montana 59102.

April 30, 2022 MNAXLP

g
By LIC for the
*SEAL ) e donre
v i ing at Billings,
. 5 Tj My ng ng o
__Jurje 25,2023






Cardinal Oil, LLC

2650 Overland Avenue
Billings, MT 59102

BEFORE THE BOARD OF OIL AND GAS CONSERVATION
OF THE STATE OF MONTANA

June 16, 2022 — Docket ##-2022

Application for a Class Il Injection Well Permit

Allen 10-31-22-27-H1
Heath/Cox Ranch Formation
SESE, Section 22, T10N, R31E
Wildcat Rosebud, N Field
Rosebud County, Montana

Cardinal Oil, LLC requests to convert the existing Allen 10-31-22-27-H1 oil well into a Class Il water injection
well. The well is located within and upon SESE Quarter-Quarter, Section 22, Township 10 North, Range 31
East, Wildcat Rosebud, N Field, Rosebud County, Montana. The total measured depth of the well is ten
thousand two hundred eighteen feet (10,218’) with a true vertical depth of approximately five thousand two
hundred seven feet (5,207°). Produced water from nearby Heath oil wells will be re-injected into the Heath
formation via the lateral of the Allen 10-31-22-27-H1 well.

\
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Prepared by:
Danny Green
Engineering Consultant
Cardinal Oil, LLC

May 10, 2022
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List of Exhibits
Exhibit 1: Injection Permit Request Letter
Exhibit 2: Injection Conversion Sundry _ e
Exhibit 3: Application Contents and Reqwrements Information 6
Exhibit 4: Map of Area of Review T, |
Exhibit 5: MBOGC Map of Area of Review VR |
Exhibit 6: MBMG List of 3" Cat Creek Water Analyses in Musselshell and Rosebud Counties 17
Exhibit 7. MBMG Map of Area of Review________ 18
Exhibit 8: Allen 10-31-22-27-H1 GR/AIR/CND Open Hole StripLog 19
Exhibit 9: Allen 10-31-22-27-H1 Strip of HorizontalMud Log .~~~ 23

Exhibit 10: Allen 10-31-22-27-H1 Production Water Analysis 31
Exhibit 11: Allen 10-31-22-27-H1 Current Wellbore Diagram 32

Exhibit 12: Allen 10-31-22-27-H1 RCBL Strip Log__ T -
Exhibit 13: Allen 10-31-22-27-H1 Proposed Wellbore Dlagram e -
Exhibit 14: Flying Monkey 1H Production Water ANAlYSIS e NA

Exhibit 15: Montana Cadastral Map of Area of Review 39
Exhibit 16; Landowner Notification Letters R T -

Exhibit 17: Affidavit of Notification Mailing . 44
Exhibit 18: Legal Notice and Affidavit of Publication — Helena Independent Record _ e NA
Exhibit 19: Legal Notice and Affidavit of Publication — Forsyth Independent Press | NA
Exhibit 20: Pit Sundry with Attachments 45

T T .,
May 11, 2022 Allen 10-31-22-27-H1 Page 3



FORM NO. 2 R 10/08

Allen 10-31-22-27-H1 Class Il Injection Application
Exhibit 2: Injection Conversion Sundry
Docket ##-2022; June 16, 2022

Submit In Quadruplicate To:

MONTANA BOARD OF OIL AND GAS CONSERVATION
2535 ST. JOHNS AVENUE
BILLINGS, MONTANA 59102

ARM 36.22.307, 801, 605,
1003, 1004, 1011, 1013,
1103, 1222, 1240, 1301,
1306, 1309, and 1417

SUNDRY NOTICES AND REPORT OF WELLS

Operator  Cardinal Oil, LLC

Address 2650 Overland Avenue

City Billings State MT
Telephone 406-259-2580 Fax

Zip Code 59102

Lease Name:
Allen

Type (Private/State/Federal/Tribal/Allotted):
Private

Well Number: 1 24 99.27-H1

Location of well (1/4-1/4 section and footage measurements):

SESE, 242 FSL, 1253 FEL

Unit Agreement Name:
NA

Field Name or Wildcat:
Wildcat Rosebud, N

Township, Range, and Section:

APl Number:
25| 087 | 21750
State  County Well

Well Type (oil, gas, injection, other):

oil

T10N, R31E, Section 22

County:
Rosebud

Indicate below with an X the nature of this notice, report, or other data:

Notice of Intention to Change Plans

Notice of Intention to Run Mechanical Integrity Test
Notice of Intention to Stimulate or to Chemically Treat
Notice of Intention to Perforate or to Cement

Notice of Intention to Abandon Well

Notice of intention to Pull or Alter Casing

Notice of Intention to Change Well Status
Supplemental Well History

Other (specify) Notice of Intention, Convert to Injection

OKOO0O00000

Subsequent Report of Mechanical Integrity Test
Subsequent Report of Stimulation or Treatment
Subsequent Report of Perforation or Cementing
Subseguent Report of Well Abandonment

Subsequent Report of Pulled or Altered Casing
Subsequent Report of Drilling Waste Disposal
Subsequent Report of Production Waste Disposal
Subsequent Report of Change in Well Status
Subsequent Report of Gas Analysis (ARM 36.22.1222)

O0000000O0n

Describe Proposed or Completed Operations:
Describe planned or completed work in detail. Attach maps, well-bore configuration diagrams, analyses, or other information as
necessary. Indicate the intended starting date for proposed operations or the completion date for completed operations.

Cardinal, LLC requests to convert the Allen 10-31-22-27-H1 oil well into a Class Il injection well according the following

procedure:

1. MIRU service rig & support equipment. TOOH & LD 76 taper rod string & 2.00" RXBM pump. ND wellhead, NU BOP.

TOOH & LD 2-7/8" L-80 production tubing string & BHA.
2. MU 5.00"x15" seal assembly. PU & RIH with 3-1/2" IPC L-80 injection tubing. Circulate packer fluid, land seal
assembly in PBR of liner top at 4,297'. ND BOP, NU wellhead. Pressure test 3-1/2"x7" annulus to 800 psi for 15
minutes. Perform injection test at 4.0 bpm. RDMO service rig & support equipment.
3. Construct three 400 bbl tank water handling facility with 165T-5L triplex pump.

BOARD USE ONLY

Approved

Date

The undersigned hereby certifies that the information contained on

this application is true and caorrect:

5/11/2022 Sﬁwﬂm

Date Signed (Agent)

Danny Green, Engineering Consultant

Name Title

Print Name and Title

Telephone: 406-855-6208




SUPPLEMENTAL INFORMATION
NOTE: Additional information or attachments may be required by Rule or by special request.

Plot the location of the well or site that is the subject of this notice or report.

Range 35E
| &
| |
| |
| |
_______ !;_-_____ -____-__._i_______
| |
Township 10N ! /J\ !
—_— | 22 |
i pg i
| |
i |
_______ i_-___-_ -_-__._.-!._-_____
i |
i |
| °
BOARD USE ONLY CONDITIONS OF APPROVAL

The operator must comply with the following condition(s) of approval:

Failure to comply with the conditions of approval may void this permit.




o o Allen 10-31-22-27-H1 Class Il Injection Application /‘?:
Application for Injection |y hibit 3: Application Contents and Requirements <OUARDINAL
Docket ##-2022: June 16. 2022 oM i

Application Contents and Requirements Information

The following information is provided as justification in support of the application by Cardinal Oil, LLC to
convert the Allen 10-31-22-27-H1 Heath oil well into a Class Il injection well for the purpose of produced water
disposal. This report and associated exhibits are intended to satisfy the injection application requirements set
forth in Rule 36.22.1403, Administrative Rules of Montana.

1.0.0 (a) Location of Input Well

1.1.0 (a) Surface Location

242’ from the south line and 1,253’ from the east line

2,949’ KB; 2,923’ GL

Section 22, T10N, R31E

latitude 46.611583° north, longitude -107.800045° west (NAD-83)
Wildcat Rosebud N, Field

Rosebud County, Montana

1.2.0 (a) Bottom Hole Location

10,218’ TD; 5,207’ TVD

225’ from the south line and 732’ from the east line

Section 27, T10N, R31E

latitude 46.596933° north, longitude -107.798549° west (NAD-83)
Wildcat Rosebud N, Field

Rosebud County, Montana

2.0.0 (b) Identification of Wells within the Area of Review

The proposed area of review for Allen 10-31-22-27-H1 injection project is a 1,320’ radius encircling both the
surface and bottom hole locations with a 1,320’ offset from the lateral on either side to from a capsule shaped
area. There are no wellbores that penetrate the proposed injection zone within the area of review. Please
refer to Exhibits 4 and 5 for maps of the area review.

3.0.0 (¢) Location of Pipelines

No pipelines currentty run to the Allen 10-31-22-27-H1 well location, and no gathering system is planned as
part of this project. All injectate water will be hauled via truck to the proposed injection location.

_——__*__“
May 11, 2022 Allen 10-31-22-27-H1 Page 6
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4.0.0 (d) Producing Formations and Deepest Source of Drinking Water

4.1.0 (d) Producing Formations

The Allen 10-31-22-27-H1 well has produced 2,602 bbls of oil from the Heath formation since completion on
January 18, 2021. No other formations are, or have been, productive within the area of review.

4.2.0 (d) Deepest Potential Underground Sources of Drinking Water

The 3™ Cat Creek formation is commonly accepted as the deepest source of fresh water in the general area.
This zone was encountered a depth of 4,048’ in the Allen 10-31-22-27-H1 vertical wellbore. No wells are, or
were ever, completed in 3™ Cat Creek formation within the area of review. A list of water analyses was
compited from all the tests recorded by the Montana Bureau of Mines and Geology for the 3™ Cat Creek
formation in Rosebud and Musselshell Counties. Please refer to Exhibit 6 for a list of average 3™ Cat Creek
water characteristics in the two-county area.

4.3.0 (d) Location of Water Wells within the Area of Review

Based on a review of well records from the Montana Bureau of Mines and Geology, no water wells exist within
the area review of the Allen 10-31-22-27-H1 injection project. Please see Exhibit 7 for a map of water
resources within the project vicinity.

5.0.0 () Geologic, Reservoir, and Water Quality Characterization of Injection
Reservoir and Confining Formation

Tops, thicknesses, and lithological descriptions were derived from open hole and mud logs taken on the Allen
10-31-22-27-H1 well. Please refer to Exhibits 8 and 9 for open hole and mud strip logs.

5.1.0 (e) Top Confining Zone
5.1.1 (e) Stratigraphy and Geology

Upper Heath/Lower Tyler (Carboniferous Pennsylvanian Shale)

top: 5,170’ MD; 5,021’ TVD

gross thickness: 60’

lithological description: shale, dark red to dark grey, firm to soft, fissile, platy, sub blocky to blocky, slightly silty
in part, slightly calcareous

e e e e i s e T I —
May 11, 2022 Allen 10-31-22-27-H1 Page 7
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5.1.2 (e) Fracture Pressure

The bottom hole fracture pressure of the top confining zone (Upper Heath/Lower Tyler Shales) is given by the
equation below:

Pfrac = ngf
where:

Prac = bottom hole formation fracture pressure, psi
gf = fracture gradient, psi/ft
D¢ = formation depth, ft

therefore:

Piac = 0.80(5081) = 4,064.80 psi
5.2.0 (e) Injection Zone
5.2.1 (e) Stratigraphy and Geology

Van Dusen/Cox Ranch/Middle Heath (Carboniferous Pennsylvanian Dolostone)

top: 5,330 MD; 5,081’ TVD

gross thickness: 39'

lithological description: light to medium grey, soft to friable, mushy, microcrystalline, earthy, silty in part, trace
poor inter-crystalline porosity, very argillaceous, rare disseminated microcrystalline pyrite, scattered dull yellow
green fluorescence, moderate diffuse yellow green streaming cut; trace shale, dark to medium grey, firm to
friable, platy to sub platy, slightly dolomitic, trace silty

5.2.2 (e) Estimated Formation Pressure

The estimated reservoir pressure of the proposed injection zone is given by the equation below:

P, = Ps + 0.052p,Ds
Pw = 833YLw

where;:

P, = static bottom hole reservoir pressure, psi

Ps = static surface pressure, psi

pw = density of wellbore fluid, Ibs/gal

Dy = formation depth, ft

YLw = specific gravity of wellbore fluid, dimensionless

therefore:

p = 8.33(1.02) = 8.50 Ibs/gal
P, = 120+0.052(8.50)(5081) = 2,365.802 psi

!—_—_——————__—__—__—————_—__—_5_____—-______

May 11, 2022 Allen 10-31-22-27-H1 Page 8
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5.2.3 (e) Reservoir Characteristics

The pore volume available for injection in the Allen 10-31-22-27-H1 well is determined by the following
equations:

NP = 7758¢eAaeh
A = (2rehL|+3.14reh2)/43560

where:

N, = pore volume of injection formation, bbls

Aq. = areal extent of injection zone (area of review), acres

L, = lateral length, ft

ren = effective radius of wellbore (area of review radius), ft

¢. = effective porosity of injection zone (from open hole logs), %
h = thickness of injection zone, ft

therefore:

Ase = [2(1320)(5333)+3.14(13202))/43560 = 448.81 acres
N, = 7758(0.1412)(448.81)(39) = 19,173,950.5923 bbls

I

Based on the preceding calculations, Cardinal Oil, LLC anticipates a total injection volume of greater than
19,000,000 bbls throughout the life of the Allen 10-31-22-27-H1 injection well.

5.2.4 (e) Analysis of Production Water

Please refer to Exhibit 10 for a quantitative chemical analysis of Heath production water from the Allen 10-31-
22-27-H1 well.

6.0.0 (f)  Oil or Gas Bearing Formation

As discussed, the Allen 10-31-22-27-H1 well was completed in the Van Dusen member of the Middle Heath
formation. The top of the Cox Ranch/Van Dusen horizon was observed at 5,081’ TVD in the curve section of
the wellbore. Again, no wells are producing, or have ever produced, from the Middle Heath formation within
the area of review.

7.0.0 (g) Electronic Logs and Lithological Information

A GR/AIR/CND strip log of the proposed injection zone and confining member is available in Exhibit 8. A strip
of the mud log of the curve and landing section of Allen 10-31-22-27-H1 wellbore is included in Exhibit 9.
Additional lithological information, including full logs and mud log geology report, is on file with the Montana
Board of Oil and Gas Conservation.

e

May 11_, 2022 Allen 10-31-22-27-H1 Page 9
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8.0.0 (h) Wellbore Construction

8.1.0 (h) Existing Wellbore Configuration

The 9-5/8” surface casing on the Allen 10-31-22-27-H1 well is set at 630’. After coring, logging, and plugging
back the pilot hole, a 8-3/4" curve was drilled to target depth. The well was cased with 7” to the end of the
curve, and a 6" hole was drilled targeting the Van Dusen horizon. After losing a fish in the open hole lateral, a
whipstock was set at 4,487’ in the 7" intermediate casing, and a window was cut at 4,485". A 6” curve and
lateral were then drilled to a total depth of 10,218', where the lateral was lined with a 4-1/2” liner and
cemented. Presently, the well has 2-7/8” production tubing installed with 76 taper rod string and a 2.00" rod
insert pump. Please refer to Exhibit 11 for a current wellbore diagram of the Allen 10-31-22-27-H1 well.

8.1.1 (h) Casing Strings

surface: 9-5/8", 36.0#, J-55, LT&C set at 630’
intermediate: 7", 29.0#, P-110, LT&C set at 5,179' with window top at 4,485'
liner: 4-1/2", 11.6#, P-110, BT&C set at 10,080' with liner top at 4,297

8.1.2 (h) Cement Program

surface: cemented to surface with 200 sacks of Class C (Type Ill) cement
intermediate: cemented to 1,715 with 480 sacks of Class G cement
liner; cemented with 345 sacks of Class G cement

Please see Exhibit 12 for a strip of the radial cement bond log of the 7” intermediate casing.
8.2.0 (h) Proposed Wellbore Configuration

To convert the Allen 10-31-22-27-H1 well into an injector, the rod string and production tubing will be removed,
and 3-1/2", 9.3#, L-80 tubing will be installed as the injection string. The injection string will be internally
coated with chemically inert epoxy to prevent corrosion. The 3-1/2” tubing will be stung into the liner top polish
bore receptacle at 4,297’ via a nickel plated seal assembly. Exhibit 13 shows a proposed wellbore diagram for
the Allen 10-31-22-27-H1 injection well.

9.0.0 () Water Handling and Injection Hydraulics

The Allen 10-31-22-27-H1 injection well will primarily accommodate produced water from Heath horizontal
wells in the Wildcat Rosebud North and South Fields, located within 20 miles of the proposed injection site.

9.1.0 (i) Existing Source Wells

Well Name Location API No. Formation  Average Water Production
Flying Monkey 1H SWSW 14-10N-34E 25-087-21748 Middle Heath 111 bbls/day

Golden Monkey 1H  SESW 16-11N-34E  25-087-21746 Middle Heath 40 bbls/day

Spider Monkey #1H SESE 34-11N-34E  25-087-21744 Middle Heath 15 bbls/day

e el e
May 11, 2022 Allen 10-31-22-27-H1 Page 10
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9.2.0 (i) Analysis of Injected Fluids

Please refer to Exhibit 14 for a quantitative chemical analysis of representative injectate water from the Flying
Monkey 1H well.

9.3.0 (i) Potential Future Source Wells

Well Name Location API No. Formation  Average Water Production
Snow Monkey 1H SESE 20-10N-33E  25-087-21749 Middle Heath uncompleted well
9.4.0 (i) Maximum Surface Injection Pressure

The maximum surface injection pressure is calculated using the following equations:

Psmax - (Pfrac'Phydro)SF
Phydro = 0052p|Df
pi = 8.33yy,

where:

Psmax = maximum injection pressure at surface, psi

Piac = bottom hole formation fracture pressure, psi

Phyaro = hydrostatic pressure of injection fluid column, psi
SF = safety factor, dimensionless

p; = density of injection fluid, Ibs/gal

Yu = specific gravity of injection fluid, dimensionless

therefore:

p = 8.33(1.020) = 8.497 Ibs/gal
Phyaro = 0.052(8.497)(5081) = 2,245.009 psi
Pamax = (4064.80-2245.009)0.85 = 1,546.822 psi

Please note in the calculations above, frictional pressure loss in the injection string has been disregarded to
provide an additional safety margin. Based on the preceding calculations, Cardinal Oil, LLC requests a
maximum surface injection pressure of 1,500 psi for the Allen 10-31-22-27-H1 injection project.

w

May 11, 2022 Allen 10-31-22-27-H1 Page 11
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9.5.0 (i) Maximum Injection Rate

Cardinal Oil, LLC plans to install 3-1/2" internally coated injection string as part of this injection conversion
project. The maximum injection rate is derived by calculating the frictional pressure loss in the injection string
at the maximum surface injection pressure using the Darcy-Weisbach equations below:

max = {0 "[Psmax+0.43316yDic-Piryuil/0.0000115fy, L}
f = 0.25/log[(ks/3.7d)+(5.74/(Nre"°)]}
Nre = 7734[(yLdiVL)/u]

where:

Qmax = Maximum injection rate, bbls/day

d; = internal pipe diameter, in

Dis = depth of injection string, ft

yu = specific gravity of injection fluid, dimensionless
Pinjwr = bottom hole well face injection pressure, psi
f = Darcy friction factor, dimensionless

Lis = length of injection string, ft

ks = internal pipe roughness, in

Nre = Reynolds number, dimensionless

V. = fluid velocity, ft/sec

g = dynamic fluid viscosity, cP

therefore:

Nre = 7734[(1.020(2.832)(20.031))/1.20] = 372,922.832
f = 0.25/{log[(0.00006/3.7(2.832))+(5.74/(372922.832°)]3} = 0.01409
Quax = {2.832°1500+0.43316(1.020)(4297)-2700}/0.0000115(0.01414)(1.020)(4297)}"? = 13,385.468 bbls/day

Based on the calculations above, Cardinal Oil, LLC requests a maximum injection rate of 13,000 bbls/day for
this proposed injection project.

9.6.0 (i) Average Injection Rate

The estimated average injection rate for the Allen 10-31-22-27-H1 injection well is based on the proposed
injection pump design. Cardinal Oil, LLC intends to run a NOV 165T-5L triplex plunger pump as the primary
injection pump. This pump configuration will yield an instantaneous injection rate of about 6,426 bbls/day.

_———————-%-—__——._—___—___ﬁ“—_-——__—__-

May 11, 2022 Allen 10-31-22-27-H1 Page 12
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9.7.0 (i) Average Surface Injection Pressure

The average surface injection pressure is calculated by the following Darcy-Weisbach expression:

Paavg = Pinwr*[(0.00001 15fQu0s2y1iLis)/di]-(0.43316yuDse)
f = 0.25/{log[(ks/3.7d)*+(5.74/(Nr" )%}
Nre = 7734[(YL|d|V|_)/H]

where:

Psavg = average injection pressure at surface, psi
Qavg = average injection rate, bbls/day

d; = internal pipe diameter, in

D;s = depth of injection string, ft

Yu = specific gravity of injection fluid, dimensionless
Pinjwt = bottom hole well face injection pressure, psi
f = Darcy friction factor, dimensionless

Lis = length of injection string, ft

ks = internal pipe roughness, in

Nre = Reynolds number, dimensionless

V., = fluid velocity, ft/sec

p = dynamic fluid viscosity, cP

therefore:

Nre = 7734[(1.020(2.832)(9.615))/1.20] = 179,005.193
f = 0.25/{log[(0.00006/3.7(2.832))+(5.74/(178999.193°%)2) = 0.01605
Psavg = 2700+{(0.0000115(0.01605)(6426%)(1.020)(4297))/2.832°]-(0.43316(1.020)(4297)) = 984.87 psi

e e e e e ep——
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Application for Injection

10.0.0 (j) Land and Mineral Description

10.1.0 (j) Surface Ownership

Y} _
<IARDINAL

[« /0N &F ¥y

Please see Exhibit 15 for a map of surface ownership within the area of review the proposed Allen 10-31-22-
27-H1 injection project. The land ownership description within the area of review is as follows:

geocode: 23-1924-34-1-01-01-0000
S34, T10 N, R31 E, ACRES 320.5, E2
John Raymond Adams

PO Box 273

Melstone, MT 59054-0273

geocode: 29-1925-26-3-01-01-1480

S26, TI0N, R31 E, PT N2 S OF DIAGONAL LINE
FROM NW CRNR TO SE CRNR OF NE, SE, E2E2SW
John Raymond Adams

PO Box 273

Melstone, MT 59054-0273

geocode: 29-1925-26-3-02-01-0000
S26, T10 N, R31 E, W2SW, W2E2SW
Bergin Farm & Ranch LLC

PO Box 49

Melstone, MT 59054-0049

geocode: 29-1925-26-1-01-01-1160

S26, T10 N, R31 E, PT N2 NE OF DAIGONAL
LINE FROM NW CRNR TO SE CRNR

Eric B & Betty L Hjelvik Trustees

PO Box 313

Melstone, MT 59054-0313

geocode: 29-1925-35-1-01-01-1636
S35, T1I0ON, R31 E, ALL LESS CANAL
John Raymond Adams

PO Box 273

Melstone, MT 59054-0273

geocode: 29-1925-22-4-01-01-1274

S22, T10N, R31 E, SE, LESS 16 AC IN NWSE,
W2NW

Dustin K Allen

PO Box 244

Melstone, MT 59054-0244

geocode: 29-1925-27-1-01-01-1628
S27, T10 N, R31 E, ALL LESS CANAL
Bergin Farm & Ranch LLC

PO Box 49

Melstone, MT 59054-0049

geocode: 29-1925-23-1-01-01-1476
S23, T10 N, R31 E, N2, SW

Eric B & Betty L Hjelvik Trustees
PO Box 313

Melstone, MT 59054-0313

Pursuant to Rule 36.22.1410, Administrative Rules of Montana, Cardinal Oil, LLC has notified, in writing, all the
surface owners within the area of review. Exhibits 16 through 19 contain additional information about
notifications, including published public notices, for the Allen 10-31-22-27-H1 injection project.

10.2.0 (j) Leasehold Owners

All minerals, relative to the Heath formation, are leased within the area of review, and a list of leasehold

owners is given below:

Cardinal Oil, LLC
2650 Overland Avenue
Billings, MT 59102

May 11, 2022

Allen 10-31-22-27-H1

Bluebird Energy, LLC
2650 Overland Avenue
Billings, MT 59102
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Exhibit 4: Map of Area of Review

Docket ##-2022; June 16, 2022
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Exhibit 5: MBOGC Map of Area of Review i
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Allen 10-31-22-27-H1 Class Il Injection Application
Exhibit 6: MBMG List of 3rd Cat Creek Water
Analyses in Musselshell and Rosebud Counties
Docket ##-2022; June 16, 2022
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Allen 10-31-22-27-H1 Class Il Injection Application
Exhibit 7: MBMG Map of Area of Review
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Disclaimer

THE USE OF AND RELIANCE UPON THIS RECORDED-DATA BY THE HEREIN NAMED COMPANY (AND ANY OF ITS AFFILIATES,
PARTNERS, REPRESENTATIVES, AGENTS, CONSULTANTS AND EMPLOYEES) IS SUBJECT TO THE TERMS AND CONDITIONS
AGREED UPON BETWEEN SCHLUMBERGER AND THE COMPANY, INCLUDING: (a) RESTRICTIONS ON USE OF THE RECORDED-
DATA; (b) DISCLAIMERS AND WAIVERS OF WARRANTIES AND REPRESENTATIONS REGARDING COMPANY'S USE AND RELIANCE
UPON THE RECORDED-DATA; AND (c) CUSTOMER'S FULL AND SOLE RESPONSIBILITY FOR ANY INFERENCE DRAWN OR
DECISION MADE IN CONNECTION WITH THE USE OF THIS RECORDED-DATA.
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ortware version
Acquisition System

Version

Maxwell 2020.1

10.1.205256.3100

Run Name Pass Objectlve Direction | Top Bottom Start Stop DSC Mode |Depth Shift |Include
Parallel Data
1A Log[4]:Up Up 40.70 ft 5378.40ft [11-Nov-2020 |11-Nov-2020 |ON 2.00ft No
10:30:14 AM | 12:12:11 PM

All depths are referenced to toolstring zero

Well:Allen 10-31-22-27-H1

1A: Log[4]:Up:S010

Index Unit: ft  Index

Company:Cardinal Oil LLC

Description: HGNS standard resolution porosities for Platform Express  Format: Log ( TripleCombo-5)  Index Scale: 5 in per 100 ft
Type: Measured Depth ~ Creation Date: 11-Nov-2020 13:28:13

Channel Source Sampling
AMF AIT-M:AMIS:AMIS 12in
AT20 AIT-M:AMIS:AMIS 3in
AT30 AIT-M:AMIS:AMIS 3in
‘ATB0 AIT-M:AMIS:AMIS 3in
‘AT90 AIT-M:AMIS:AMIS 3in
‘CALI HDRS-H:HRCC-H:HRCC-H 1in
iDPHZ HDRS-H:HRMS-H:HRGD-H 2in
GR EDTC-B:EDTC-B:EDTC-B  6in
NPOR HGNS-H:HGNS-H:HGNS-H  6in
PEFZ HDRS-H:HRMS-H:HRGD-H 2in
RX0Z HDRS-H:HRMS-H:HRGD-H 2in
STIT DepthCorrection Gin
.TENS WLWorkflow Bin
TIME_1800 WLWorkflow 0.1in
}TIME_1900 - Time Marked every 60.00 (s)
Array Inductron Two Foot Resrstrvrty A90
(AT90) AIT-M
0.2 ohm.m 2000
Array Induction Two Foot Resistivity AG0
(AT60) AIT-M [
0.2 ohm.m 2000
|
Array Induction Two Foot Resistivity A3 | ————
(AT30) AIT-M Standard Resolution
_____________ Formation
0.2 ohm.m 20001 phetoelectric Factor
{PEFZ) HDRS-H [
Array Induction Two Foot Resistivity A20  [— — — —
_____ (AT20) AIT-M_ ) 10] '
Stuck Tool [g ohm.m 0000 ot v / /
Indicator, % 7 / /// 9?3 Effect/ /
T0tal (STIT) | jnyaded Formation Resistivity filtered at 18 Standard Resolution Densny Porosrty (DPHZ)
0 ft 50 inches (RXOZ) HDRS-H HDRS-H
Gamma Ray (ECGR_EDTC) EDTC-B Cable |0 S B ol i
0 gAPI 150 I?E;Ig)] Array Induction Mud Resistivity Fully Calibrated Enhanced Thermal Neutron Porosity in
Caliper (HCAL) HDRS-H %, [ (BMP)AITM e s caLiioloay (NPOR HONSH.
P e 0.02 ohm.m 200/0.3 m3/m3 0.1
6 in 16 Ibf Page 20
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ENERGY

LABORATORIES

" Teust our People. Trust our Data,

S eyl b con

Billings, M1 800,735.4488 - Casper, wy 888.235.0515
Gillette, WY B66.686.7175 « Helena, M1 877.472.0111

LABORATORY ANALYTICAL REPORT

Company: Cardinal Oil Report Date: 4/6/2021

Project: PW Allen 10-31-22-27-H1 Date Received: 4/2/2021

Location: NOT GIVEN Collection Date: 4/1/2021

Laboratory ID: B21040189-001 Matrix: Water

Sample ID: Allen 10-31-22-27-1H Swab Tank Water

CATIONS mg/L megq/L ANIONS mg/L meq/L

Calcium 160 7.98 Bicarbonate 1,169 19.15

Magnesium 33 2.72 Carbonate <1 <0.08

Potassium 23 0.58 Hydroxide <1 <0.06

Sodium 4,306 187.28 Chloride 2,055 57.97

Iron, Dissolved 0.76 0.03 Sulfate 6,500 135.33

Barium, Dissolved <0.1 <0.01

Strontium, Dissolved 6.48 0.15

SUM + 4,528 198.74 SUM - 9,724 21245

Solids Sample Conditions

Total Dissolved Solids, Calc 13,700 mg/L Temperature, °F 68 °F

Total Solids, NaCl equivalents 10,171 mg/L pH, s.u. 8.24 s.u. H

Chloride as NaCl 3,388 mg/L Accuracy 4.06 Sigma

NaCl % of Total Dissolved Solids 18.6 % Cation/Anion Balance -3.36 %

Other Properties

Calcium Hardness as CaCO;, 399 mg/L lonic Strength 0.279 u

Magnesium Hardness as CaCQ, 136 mg/L Specific Gravity, Calc. 1.008 g/cc

Total Hardness as CaCO, 535 mg/L Resistivity, 68°F 0.655 ohm meter

Microbiological Scaling Conditions

Sulfate Reducing Bacteria NA col/mL CaCO3: Yes CaS0O4: No

BaSO4: Yes Sr804: Yes
Water Analysis Pattern Probable Mineral Residue, Dry
Compound | mg/L

NaCl 2,551

Na n 0 Cl Na2504 11,155
CaS04 0
CaCo03 399

Ca " " HCO; MgS04 0
KCI 43
SrS0O4 14

Mg a [ S0, BaSO4 0
NaHCO3 710
MgCQO3 115

Fe ! Co; CaCi2 0
MgCl2 0

5 -4 h —‘:’» -2 -; 4] 1 2 3__ 4

Log of the ions meq/L value

Allen 10-31-22-27-H1 Class Il Injection Application
Exhibit 10: Allen 10-31-22-27-H1 Production Water
Analysis

Docket ##-2022; June 16, 2022

E - Estimated value. Result exceeds the instrument upper
quantitation limit, Therefore Schlumberger Gen-9 Value

Appears.

H - Analysis performed past recommended holding time.

NA - Not Analyzed

Page 31
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630"

1718

4136
4137

4245'
4297

4485'

Top of
Whipstork
al 4,487

LBotlnm of
Window al
4495

CIBF at
4503'

5407

RIZY, 9710
T, 9258°;
57787 8757";
[B284° 8273' B259
TTHE, 7759
T0r, 7244
EFY 6744
BRI, 6244,
5T61" 5745

9691
9240
8742

7743
7227,
6728
6228
5728

9677
9226",
8728";
. 8243
rar;
72117
6712;
6212',
5712";

9661
9210"

8710
8227
77100
71954
6696"
6196",
5694";

9645"
9194
B654°,
B211*
7695
7179,
6679,
6180";
5680°,

WELL: Allen 10-31-22-27-H1  FIELD:
A
LOCATION: 242'FSL, 1253 FEL, SESE Sec. 22, T10N, R31E, Rosebud Co., MT
Latitude: 46,611583; Longitude: -107.800045
8-5/8"
ACCTG #: API NO: 25-087-21750-00-00
MT PERMIT #: 32556
ELEVATION: Ka: 2,949’ STATUS:  Shut In Producer (Rod Lift)
GL 2,923 H2S: TBD
SPUD DATE:  11/05/20 CMP DATE: 1/18/2021
ROTARY TD: 10,218 PBTD: 10,068' (WS Sub)
WELLHEAD:  C-22-BP SOW 9-5/8"x11"-5M, TC 11"-5Mx7-1/16"-10M, 7-1/16"-10M B1 adapter
TOC SURF CSG: 15 jts of 9-5/8", 36#, J-55, LT&C sel al 630'. Cmt'd lo surface with 200 sx Class C
CBL 12/12/2020 (12-1/4" borehole). Cement to surface.
PROD CSG: 117 jts of 7", 29#, P-110, LT&C set at 5,179'. Cmt'd with 480 sx Class G
(TOC @ 1,715'). Full returns. Window at 4,485' to 4,495'
LINER: 4-1/2", 11.64, P-110, BT&C csg sel al 10,080",
Liner Top sel al 4,297
Cmi'd with 345 sx Class G.
OPEN HOLE:  Pilot Hole TD al 5,407', Plugged Back 1o 4,466'
Casing Detail Date Run: 11/14/20) Rods/Pump Date Run: 5/25/21
Size/Grade/Description Run Deplh Size/Grade/Descriplion Length
7". 294, P-110 BTC 5179'] 1-1/2"x30" polish rod 30°
1 -7/8"x8' KD rod sub 8
1-7/8"x6' KD rod sub 6'
1-7/8"x4' KD rod sub 4"
68 - 7/8" KD rods 1700
Tubing Detail Date Run: 4/14/21 92 - 3/4" KD rods 2300
Size/Grade/Description Deplh (Top) 3 -1-1/2" K bar 82.5'
125 jts 2-7/8" L-80 tubing 1.50"x24’ RXBM rod pump 24
2-7/8" SSMSN 4136
7"x2-7/8" ATA TAC 4137"
SN 2-7/8"x4" L-80 tubing sub
TAC 4-1/2"x17' desander
4-1/2"x2-7/8" XO Lift Type: Rod Lift
EOT 2 jls 4-1/2" 11.6# P-110 liner (bull plugged) Pump Unit: H#N/A
Liner Top EOT 4245 SPM x SL: #N/A
Last Dyno Date: H#N/A
Window Top Pump Effic. = #N/A
PIP = #NIA psi

Allen 10-31-22-27-H1 Class Il Injection Application
Exhibit 11: Current Wellbore Diagram
Docket ##-2022: June 16, 2022

Wildcat Rosebud, N é@[ﬁb}m,ﬂ

Updated: 4/28/2022

Heaih/Van Dusen Top
al 5,390' MD; 5,095' TVD
Liner Ruplured at 7,915

Pilot Hole TD

9629

9178

0678"
8194'
7679°
71863,
6663

6164

5664',

280 Snls of Perfs (3 SPF x 1) al 10046 10032"; 10016"; 10000 9980 9967, 9951 9935" 9919': 9907'; 9886, 9871 9855"; U838, 0822, 9BOG"; 5700", 9773, 9758' 9742,

96157 9597'; 9581 9555'; 9544"; 9532"; 9516", 9500’ 34B4' B46B; 9452" 9436", 9424'; 9403 9387 9371"; 9355 9339";

9164 9145 9129' 9113’ 9087 9082’ 9065" 9049, 803", 90 16", 9000 884", BIGB' 895D BYIG, BI19'; BAO4'. BBBE

B662'; BE46", BE30", BE14". 8596 8581"; 8565 B549" 8533 8517 ; 8500 8485 8466"; 8451, 0434", 8420"; B404", BIBB’

8178', 8162 #146', 8130', 8099, BU91", BOBU, BOEE', BU4Y’ 8033 B017* 7998, 7969", 7944", 7932"; 7920"; 7904', 7888,

7663 7646" 7627, 7614", 7598

7082
6583:6567": 6550' 6534" 6518 6502 6486" 6470, 6454'; 6438 ; 6422'; 6405"; 6389', EI7T', 6357,

7585 7586 7562'; 7534'; 7518’ 7501"; 74B5"; 7467". 7453 7437, 7422'. 74057, 7389":

7145, 7130, 7115, 7096 7066 7050". 7034, 7018°, 7002'; 6986, 6970", 6952', 6937 , 6921", 905", GABY' 6873

6647 6631"; 6615"; 6599";

6148’ 6131", 8115, 6099', B083":6067"; 6051"; 6035, 6019" 6002"; 5966, 5970° 5954 5938"; 5922' 596", 5890'; 5874", 5857';

5648, 6632 5616" 5598' 5583’ 5567 5551 5533, 5520' 5503, 5487"; 5471 5454', 5438', 5422'. 5406', 5390"

9323
8874'";
8370
7872,
7372;
6857,

11 Frac Plugs al 9565: 9413 9250, 9021°; 8928"; 767", 8606'; B443'; 283", B107'; 7953

i |

Top of Fish al 7,905,
7", 29# al 3.58"x3 D0"x2' wash pipe
5,179' MD 3.63"x3 00"x3' wash over shoe
5,095 TVD wilh two finger baskets
64.10° Inc

9307
885%";
B356';
7856',
7356
6841";
6341%

5841%;

TD 6" Hole a|
10,218' MD; 5,207 TVD
88.80° Inc, 180.90° Az|

EERERRA RN RN N

4-1/2" Liner al

9290,
8839 8823". 8807', 879",
B340°; B323" B307
7840 7824' 7808 7791
73407
6824'; 6B0B'; 6792", 6776";
6325', 6309 6293 6276';

5825, 5809', 5793', 5777";

By: Danny Green

7324', 7306, 7202, 7276'

10,080' MD
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subject to our general terms and conditions set out in our current Price Schedule.

Allinterpretations are opinions based on inferences from electrical or other measurements and we cannot and do not guarantee the accuracy or correctness
of any interpretation, and we shall not, except in the case of gross or willful negligence on our part, be liable or responsible for any loss, costs, damages, or
expenses incurred or sustained by anyone resulting from any interpretation made by any of our officers, agents or employees. These interpretations are also

Comments

Allen 10-31-22-27-H1 Class 1l Injection Application
Exhibit 12: RCBL Strip Log

Docket ##-2022; June 16, 2022

Radial Cement Bond Log i1s Not Depth Correlated

Thank you for using KLX Energy Services

KLX Crew: W. Yates

T el Gall e lle PV elme Aol F A e

J. Ramsey
~ Sensor | Offset (ft) Schematic Descripion ~ lLength (ft)] O.D. (in) Weight (Ib
ErrCt 19.55 o
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BHI EMP_Src BOREID BOt | EMP CASEOD CASEIHCK | CASEWGH | MAXAMPL MINAMPL |
in degF in in Ib/ft mv mv '
TEMP 8.75 240 7 0.408 29 62.1651 1 i
= i
MINATTN PERFS PPT SRFTEMP TDEPTH
db/ft usec degF ft :
0.8 No 0] 0 0] |
4297.00 ft - Bottom
CASEOD CASETHCK | CASEWGHT
[ n in Ib/ft
45 0.25 11.6

Variable Description

BHTEMP_Src : BHTEMP Input Source Selector
BOREID : Borehole 1.D.

BOTTEMP : Bottom Hole Temperature
CASEOD : Casing O.D.

MINAMPL : Minimum Amplitude
MINATTN : Minimum Attenuation
PERFS : Perforation Flag

PPT : Predicted Pipe Time
CASETHCK : Casing Thickness SRFTEMP : Surface Temperature |
CASEWGHT : Casing Weight TDEPTH : Total Depth [
MAXAMPL : Maximum Amplitude i

'.‘ Energy Services
Database File

Dataset Pathname
Presentation Format
Dataset Creation

Main Pass

cardinal12-12-20.db
pass12.1

rcblkix

Sat Dec 12 13:17:54 2020

Charted by Depth in Feet scaled 1:240
3 FtTravel Time LTEN 0 AMP (mV) 100|200 VDL (usec) 1200|0 AMPS1 150(1 CementMap 8
380 (usec) 280/0 (Ib1000[0 AMPx10 (mV) 10 0 B |
9 coL | 0
Gamma Ray
0 (GAPI) 150
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630"

1715

4206
4297
4312
4485

Top of
Whipstock
al 4,487

Boltom of
Window al
4495'

CIBP at
4503'

5407'

f121° 9710 9691
[WiTa 9258',
[#7175" B757
n2da 8273
FITe, 7759,
TR 7244,
GG 6744
6304, 8244,

5761 6745 5728

9240';
8742;
8259,
7743
7227
6728
5228';

9677
9226
8726',
8243

2T
721717
6712
62124
5712

9661"; 3645 8629 ;

9210
ano;
B227";
7710
7195
6696
6196
5684%

8184"
8694'; 8678"
82171,
7695"
7179,
6679
6180
5880

WELL: Allen 10-31-22-27-H1  FIELD:
oitic
LOCATION: 242' FSL, 1253' FEL, SESE Sec. 22, T10N, R31E, Rosebud Co., MT
Latitude: 46.611583; Longitude: -107.800045
8-5/8*
ACCTG #: API NO: 25-087-21750-00-00
MT PERMIT #: 32556
ELEVATION: KB: 2,949 STATUS: PROPOSED
GL: 2,923 H2S: TBD
SPUD DATE:  11/05/20 CMP DATE: 1/18/2021
ROTARY TD: 10,218’ PBTD: 10,068' (WS Sub)
WELLHEAD:  C-22-BP SOW 9-5/8"x11"-6M, TC 11"-5Mx7-1/16"-10M, 7-1/16"-10M B1 adapter
TOC SURF CSG: 15 jls of 9-5/8", 36#, J-55, LT&C set at 630'. Cmt'd to surface with 200 sx Class C
CBL 12/12/2020 (12-1/4" borehole). Cement to surface
PROD CSG: 117 jts of 7", 29%, P-110, LT&C set at 5,179". Cmt'd with 480 sx Class G
(TOC @ 1.715"). Full returns. Window at 4,485' to 4,495
LINER: 4-1/2", 11.6#, P-110, BT&C csg sel at 10,080
Liner Top set at 4,297",
Cmi'd with 345 sx Class G.
OPEN HOLE:  Pilot Hole TD at 5,407, Plugged Back to 4,466"

lCasing Datail Date Run: 11/14/20 Rods/Pump Date Run: NA
|SizeiGradel Dascription Run Depth Size/Grade/Descriplion Length
7", 29#%, P-110. BTC 5179 1-1/2"x30' polish rod 30
1-7/8"x8' KD rod sub 8
1 - 7/8"x6' KD rod sub 6"
1-7/8"x4' KD rod sub 4"
68 - 7/8" KD rods 1700’
Tubing Detail Date Run: TBD 92 - 3/4" KD rods 2300'
Size/Grade/Description Depth (Top) 3-1-1/2" K bar B2.5'
129 jts 3-1/2" IPC L-80 tubing 1,50"x24' RXBM rod pump 24'
5-3/4"x0.50' no-go sub 4296"
5.00"x15' Ni plaled seal assembly
EOT 4312"
Pump Type: quintuplex
No-Go #1 Pump NOV 165T-5L
Liner Top Plungers: 3.50"
EQCT
Window Top #2 Pump: #N/A
Plungers: HN/A

Allen 10-31-22-27-H1 Class Il Injection Application
Exhibit 13: Proposed Wellbore Diagram
Docket ##-2022; June 16, 2022

/-"'9
Wildcat Rosebud, N (mofw

Heath/Van Dusen Top
at 5,390' MD; 5,085 TVD

Pilot Hole TD

9178

B8194";

7679

7163,
6663;

B164

5664°,

210 Sets of Pers (3 SPF x 1') al 10D46"; 10032'; 10016 10000 ; 9980 ; BIS7"; 9951, 9935 9819 9907 9BHG ; 9871'; 9855"; 0838"; 9822'; BAOE'; 9700°, 977 Y758" 9742

9815'; 9597", 9581 9555'; 9544"; 9532'; 9516";

9164°, 8145'. 9129". 8113' 9097 9082, 9065

8662"; 8646"; 8630"; 8614, B596° B5B1'; B565"

8178 162" B146'; 8130", 8099, B0B1"; BOBD'

7663 7646" 7627', 7614, 7598, 7585'; 7566";

7145, 7130, 7115, 7098 7082 . 7066; 7050":

6647’ 6831", 6615', 6599

614B’ 131", 6115'; 6099',

5648', 5632 5616 5598’ 5581 5567 5551,

7" 29# al 3.58"x3.00"x2" wash pipe
5,179' MD 3.63"x3.00"x3" wash over shoe
5,095' TVD with lwo linger baskets

64.10° Inc

65836567 6550° 6534° G518 6502 6486" 6470'; 6454", 6438"; 6422 6405, 6389, 6373; 6357"; 6341, 6325', 6309 6293" 6276";
6083',6067"; 6051"; 6035, 6019', 6002'; 5986"; 5970' 5354 5938 ; 522" 5906'; 5890'; 5874'; 5B57"; 5841, 5825', 5809', 5793, 5777

Updaled: 5/11/2022  By: Danny Green
TD 6" Hole at

10,218' MD; 5,207 TVD
88.80° Inc, 180.90° Az

11 Frac Plugs a1 95659413 ; 9250'; 9091, 8928": 8767"; 8606"; B443", 8283'; 8107, 795"
Liner Ruptured a1 7,915
i i | 2R REAR LLIELY
s i e e ’ L .
4-1/2" Liner @t
10,080' MD

Top of Fish al 7,905

9500, 9484' 9468'; 9452"; 9436, 9424 9403 ; 9397"; 9371'; 9355'; 9339'; 9323"; 9307"; 9250";

9049, 9033, 9016, B0DO"; 8984"; A6’ BI50 8936 BY19' BI04’ 8RB 8B74"; 8855 BBIY; 8823, B0T', B79T,

B549'; 8533 8517"; BS00'; B485'; 8468, 851", B434’, 8420"; B404'; B3IBE', B37Q"; B3SE'; BIA0": §323'; 8307

BOG6", 8049’ BO33; BO17', 7898 7869'; 7944, 7932"; 7920, 7904", 7888" 7872, 7B56", 7840’, 7824° 7808 77941

7552', 7534', 7518, 7501", 7dBS'; 74867 7453, 7437 7422'. 7405, 7389 7372 7356'; 7340'; 7324'; 1306"; 7282"; 7276

7034 7018 7002 ; 6986'; 6970", 695", 6937 6921, 6905'; 6889, 873’ 6857 6841"; 6824' 6BO8"; 6792', 6776'

5533 5520° 5503'. 5467, 5471", 5454'. 5438, 5422 5406 5350
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Allen 10-31-22-27-H1 Class |l Injection Application
Exhibit 15: Montana Cadastral Map
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é@}{[)[ NAL Cardinal Qil, LLC

N e 2650 Overland Avenue
Billings, MT 59102
406-259-2580

May 3, 2022

Dustin K. Allen Allen 10-31-22-27-H1 Class |l Injection Application
PO Box 244 Exhibit 16: Landowner Notification Letters
Melstone, MT 59054-0244 Docket ##-2022: June 16, 2022

Re:  Allen 10-31-22-27-H1 Notice of Application for a Class 1l Injection Well Permit
SESE-Section 22-T10N-R31E

Dear Mr. Allen,

Cardinal Oil, LLC proposes to convert the existing Allen 10-31-22-27-H1 oil well into a Class |l water injection
well. The well is located within and upon SESE Quarter-Quarter, Section 22, Township 10 North, Range 31
East, Wildcat Rosebud, N Field, Rosebud County, Montana.

The Allen 10-31-22-27-H1 is a horizontal Heath well that was completed on 1/18/2021. The well was drilled to
a total measured depth of ten thousand two hundred eighteen feet (10,218’) with a true vertical depth of
approximately five thousand two hundred seven feet (5,207’). The well is currently uneconomic to produce,
and Cardinal Qil, LLC is seeking utility in the wellbore. Produced water from nearby Heath oil wells will be re-
injected into the Heath formation via the lateral of the Allen 10-31-22-27-H1 well. Considering that the total
dissolved solids of the Heath production water is greater than ten thousand parts per million (10,000 ppm), an
aquifer exemption will not be requested as part of this application.

In accordance with Rule 36.22.1410, Administrative Rules of Montana, this letter hereby provides notice to the
surface and mineral owners or lessees of the area of review of the proposed injection application. Pursuant to
Rule 36.22.1409, Administrative Rules of Montana, the Montana Board of Qil and Gas Conservation will hold a
public hearing upon the application of Cardinal Oil, LLC for a Class Il underground injection permit for the well
described above. The hearing will be conducted at the Montana Board of Oil and Gas Conservation Hearing
Room at 2535 St. Johns Avenue, Billings, Montana at nine o’clock in the morning (9:00 AM) on June 16, 2022.
If you have any questions, concerns, or would like additional information regarding the proposed operations,
please contact Danny Green with Cardinal Oil, LLC at 406-855-6208 or George Hudak with the Montana
Department of Natural Resources & Conservation, Board of Qil and Gas Conservation at 406-656-0040.

Sincerely,

m—mwy Ty
Danny Green
Engineering Consultant
Cardinal Qil, LLC
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7
<ICARDINAL Cardinal Oil, LLC
o Lic 2650 Overland Avenue
Billings, MT 59102
406-259-2580

May 3, 2022

Eric B & Betty L Hjelvik Trustees
PO Box 313
Melstone, MT 59054-0313

Re:  Allen 10-31-22-27-H1 Notice of Application for a Class Il Injection Well Permit
SESE-Section 22-T10N-R31E

Dear Mr. & Mrs. Hjelvik,

Cardinal Qil, LLC proposes to convert the existing Allen 10-31-22-27-H1 oil well into a Class |l water injection
well. The well is located within and upon SESE Quarter-Quarter, Section 22, Township 10 North, Range 31
East, Wildcat Rosebud, N Field, Rosebud County, Montana.

The Allen 10-31-22-27-H1 is a horizontal Heath well that was completed on 1/18/2021. The well was drilled to
a total measured depth of ten thousand two hundred eighteen feet (10,218’) with a true vertical depth of
approximately five thousand two hundred seven feet (5,207’). The well is currently uneconomic to produce,
and Cardinal Qil, LLC is seeking utility in the wellbore. Produced water from nearby Heath oil wells will be re-
injected into the Heath formation via the lateral of the Allen 10-31-22-27-H1 well. Considering that the total
dissolved solids of the Heath production water is greater than ten thousand parts per million (10,000 ppm), an
aquifer exemption will not be requested as part of this application.

In accordance with Rule 36.22.1410, Administrative Rules of Montana, this letter hereby provides notice to the
surface and mineral owners or lessees of the area of review of the proposed injection application. Pursuant to
Rule 36.22.1409, Administrative Rules of Montana, the Montana Board of Oil and Gas Conservation will hold a
public hearing upon the application of Cardinal Qil, LLC for a Class Il underground injection permit for the well
described above. The hearing will be conducted at the Montana Board of Oil and Gas Conservation Hearing
Room at 2535 St. Johns Avenue, Billings, Montana at nine o'clock in the morning (9:00 AM) on June 16, 2022.
If you have any questions, concerns, or would like additional information regarding the proposed operations,
please contact Danny Green with Cardinal Qil, LLC at 406-855-6208 or George Hudak with the Montana
Department of Natural Resources & Conservation, Board of Qil and Gas Conservation at 406-656-0040.

Sincerely,

Danny Green
Engineering Consultant
Cardinal Oil, LLC
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(%[{[)IMIJ Cardinal Oil, LLC

i tiLc 2650 Overland Avenue
Billings, MT 59102
406-259-2580

May 3, 2022

John Raymond Adams
PO Box 273
Melstone, MT 59054-0273

Re:  Allen 10-31-22-27-H1 Notice of Application for a Class Il Injection Well Permit
SESE-Section 22-T10N-R31E

Dear Mr. Adams,

Cardinal Qil, LLC proposes to convert the existing Allen 10-31-22-27-H1 oil well into a Class Il water injection
well. The well is located within and upon SESE Quarter-Quarter, Section 22, Township 10 North, Range 31
East, Wildcat Rosebud, N Field, Rosebud County, Montana.

The Allen 10-31-22-27-H1 is a horizontal Heath well that was completed on 1/18/2021. The well was drilled to
a total measured depth of ten thousand two hundred eighteen feet (10,218’) with a true vertical depth of
approximately five thousand two hundred seven feet (5,207'). The well is currently uneconomic to produce,
and Cardinal Oil, LLC is seeking utility in the wellbore. Produced water from nearby Heath oil wells will be re-
injected into the Heath formation via the lateral of the Allen 10-31-22-27-H1 well. Considering that the total
dissolved solids of the Heath production water is greater than ten thousand parts per million (10,000 ppm), an
aquifer exemption will not be requested as part of this application.

In accordance with Rule 36.22.1410, Administrative Rules of Montana, this letter hereby provides notice to the
surface and mineral owners or lessees of the area of review of the proposed injection application. Pursuant to
Rule 36.22.1409, Administrative Rules of Montana, the Montana Board of Qil and Gas Conservation will hold a
public hearing upon the application of Cardinal Oil, LLC for a Class Il underground injection permit for the well
described above. The hearing will be conducted at the Montana Board of Oil and Gas Conservation Hearing
Room at 2535 St. Johns Avenue, Billings, Montana at nine o'clock in the morning (9:00 AM) on June 16, 2022,
If you have any questions, concerns, or would like additional information regarding the proposed operations,
please contact Danny Green with Cardinal Oil, LLC at 406-855-6208 or George Hudak with the Montana
Department of Natural Resources & Conservation, Board of Qil and Gas Conservation at 406-656-0040.

Sincerely,

Danny Green
Engineering Consultant
Cardinal Oil, LLC

e S —
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Wiy

& %}{D]M[/ Cardinal Oil, LLC

o LEC 2650 Overland Avenue
Billings, MT 59102
406-259-2580

May 3, 2022

William Bergin

Bergin Farm & Ranch, LLC
PO Box 49

Melstone, MT 59054-0049

Re:  Allen 10-31-22-27-H1 Notice of Application for a Class Il Injection Well Permit
SESE-Section 22-T10N-R31E

Dear Mr. Bergin,

Cardinal Oil, LLC proposes to convert the existing Allen 10-31-22-27-H1 oil well into a Class Il water injection
well. The well is located within and upon SESE Quarter-Quarter, Section 22, Township 10 North, Range 31
East, Wildcat Rosebud, N Field, Rosebud County, Montana.

The Allen 10-31-22-27-H1 is a horizontal Heath well that was completed on 1/18/2021. The well was drilled to
a total measured depth of ten thousand two hundred eighteen feet (10,218’) with a true vertical depth of
approximately five thousand two hundred seven feet (5,207°). The well is currently uneconomic to produce,
and Cardinal Oil, LLC is seeking utility in the wellbore. Produced water from nearby Heath oil wells will be re-
injected into the Heath formation via the lateral of the Allen 10-31-22-27-H1 well. Considering that the total
dissolved solids of the Heath production water is greater than ten thousand parts per million (10,000 ppm), an
aquifer exemption will not be requested as part of this application.

In accordance with Rule 36.22.1410, Administrative Rules of Montana, this letter hereby provides notice to the
surface and mineral owners or lessees of the area of review of the proposed injection application. Pursuant to
Rule 36.22.1409, Administrative Rules of Montana, the Montana Board of Oil and Gas Conservation will hold a
public hearing upon the application of Cardinal Oil, LLC for a Class Il underground injection permit for the well
described above. The hearing will be conducted at the Montana Board of Oil and Gas Conservation Hearing
Room at 2535 St. Johns Avenue, Billings, Montana at nine o'clock in the morning (9:00 AM) on June 16, 2022.
If you have any questions, concerns, or would like additional information regarding the proposed operations,
please contact Danny Green with Cardinal Oil, LLC at 406-855-6208 or George Hudak with the Montana
Department of Natural Resources & Conservation, Board of Oil and Gas Conservation at 406-656-0040.

Sincerely,

CD:OW S,
Danny Green
Engineering Consultant
Cardinal Oil, LLC
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Affidavit of Landowner Notification by Mail

Board of Oil and Gas Conservation of the State of Montana
2535 St. Johns Avenhue
Billings, MT 59102

Application for a Class Il Injection Well Permit
Cardinal Oil, LLC
Allen 10-31-22-27-H1
SESE, Section 22, Township 10 North, Range 31 East
Wildcat Rosebud N, Field
Rosebud County, Montana

I, Danny Green, Engineering Consuitant for Cardinal Oil, LLC do hereby certify that all current operators, lease
owners, and surface owners within the area of review of the above referenced application for injection have
been sent notification to their respective mailing addresses according to the Musselshell and Rosebud
Counties records listed below:

John Raymond Adams
PO Box 273
Melstone, MT 59054-0273

Dustin K. Allen
PO Box 244
Melstone, MT 59054-0244

Bergin Farm & Ranch, LLC
PO Box 49
Melstone, MT 59054-0049

Eric B. & Betty L. Hjelvik Trustees
PO Box 313
Melstene, MT 59054-0313

This affidavit is made to comply with Rules 36.22.1403 and 36.22.1410, Administrative Rules of Montana.

| ==
L\
I ANNRAAL A ) TR,

(Affiant's é'ignature)

State of Montana

County of Yellowstone

Alien 10-31-22-27-H1 Class I Injection Application
Exhibit 17: Affidavit of Notification Mailing
Docket ##-2022; June 16, 2022

On May 4™, 2022, known to me to be the person described in and who executed the foregoing instrument,
personally appeared before me and acknowledged that (s)he executed the same as a free act and deed.

PR

BR

I
/

Notary Public T
state of __ 1V \rvlepna County of i | ] Bk { s
My Commission expires [ JL AL AL JM
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FORM NO. 23 R 10/09 Submit in triplicate to: ARM 36.22.307

36.22.1226
MONTANA BOARD OF OIL AND GAS CONSERVATION e
2535 ST. JOHNS AVENUE
BILLINGS, MONTANA 59102
(406) 656-0040

Application For Permit To Construct Or Operate An Earthen Pit Or Pond
(Production Facility Only)

Lease Name:
New pit [ | Existing pit [X] Allen 10-31-22-27-H1
Lease Type (Private/State/Federal):
Operator Cardianl Oil, LLC Private
Unit Name: NA
Address 2650 Overland Avenue Field or Area: Wildcat Rosebud. N
City Billings State MT Zip Code 59102 County: Rosebud
Location of Pit-
Telephone: (406 )  259-2580  Fax: ( ) Township, Range, Section, 1/4 1/4:
T10N, R31E, Section 22, SESE

Describe the purpose of the earthen pit or pond (if temporary, indicate anticipated time pit will be in use):
As part of the proposed Allen 10-31-22-27-H1 injection conversion, the existing lined pit will be used to stage
production water prior to injection.

Allen 10-31-22-27-H1 Class Il Injection Application
Exhibit 20: Pit Sundry with Attachments
Docket ##-2022; June 16, 2022

AP # of Well Associated With This Pit: 25 | 087 | 21750 Number of Wells Using Pit: 3
Average water inflow: 166 bbls./day Maximum pit volume: 13449 bbls.

Describe type and origin of fluids, name and location of source wells, producing formations, and approximate fluid volume
contributed by each well: (Use additional sheets if necessary)

Well Name Location AP! No. Formation Average Water Production
Flying Monkey 1H SWSW 14-10N-34E  25-087-21748 Middle Heath 111 bbls/day

Golden Monkey 1H SESW 16-11N-34E 25-087-21746 Middle Heath 40 bbls/day

Spider Monkey #1H  SESE 34-11N-34E 25-087-21744 Middle Heath 15 bbis/day

Provide a copy of full water analysis with application for new pits only. Board may require a water analysis for existing pits. The water analysis must
include the date and source of sample (treater, wellhead, pit, etc.), and the name, address, and telephone numbers of laboratories. Standard
methods must be used for all collection and testing of samples.

BOARD USE ONLY

Signed (Agent) chb%

Approved (Date) Permit Expires
Typed Name and Title Danny Green
By CONDITIONS OF APPROVAL N .
ON REVERSE. Engineering Consultant
Title Date May 11, 2022
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SUPPLEMENTAL INFORMATION

Attach the following information to this permit application:

FOR NEW PITS: Attach diagrams of a top view and two side views of the pit or pond. The diagrams must show the
length, width, depth, cut and fill, maximum fluid level, area of topsoil stockpile, and the height and width of berms.
Identify the location of additional items such as fences, liners, monitoring wells, tanks, lines, siphons, or other
equipment if used. Diagrams need not be prepared by an engineer or surveyor.

FOR EXISTING PITS: Attach color 3"x 5" (or larger) photographs of existing pit or pond. Indicate the date photographs
were taken and name and address of the photographer. All photographs must accurately portray the size and condition
of the earthen pit or pond at the time this application is submitted.

Describe the type and amount of material or liner used, if any, to seal the pit or pond. If a synthetic liner is used, indicate

the liner thickness (mils), bursting strength, tensile strength, tear strength, puncture resistance, hydrostatic resistance,

or attach the manufacturer's specification sheet to this application.

The pit is lined with a 20 mil woven reinforced, high density polyethylene liner. Please refer to the attached data sheet
for technical specifications of the pit liner. Before the pit is used to retain injectate, the drill cuttings compartment of
the pit will be solidified and closed. Additionally, the tear in the liner near the surface of the southwest corner of the
reserve pit will be repaired. The pit will be repaired and reconstructed according to Rules 36.22.1207, 36.22.1226 and
36.22.1227, Administrative Rules of Montana. Please see the attached pictures for further details of the existing
reserve pit condition.

Describe the proposed method of treatment and/or disposal of the liquid and solid contents upon abandonment of the

pit or pond:

To abandon and close the staging pit, the pit will first be drained of all liquids. Fluid recovered from the pit will be
injected down the Allen 10-31-22-27-H1 well. Any solid waste remaining will be solidified with fly ash. The edges of the
liner will be cut, and the residual solids will be buried in place. The well pad and disturbance area will then be
reclaimed according to MBOGC guidelines.

NOTE: The Operator must comply with all applicable federal, state, county, and local laws and regulations concerning
the handling, treatment, and disposal of wastes.

NAME OF SURFACE OWNER: Dustin K Allen

SURFACE OWNER CONTACTED (date): w022

This pit or pond was previously permitted by NA (operator(s)) on the
day of , Attach a copy(ies) of the previous permit(s).
BOARD USE ONLY CONDITIONS OF APPROVAL

The operator must comply with the following condition(s):

Failure to comply with conditions of approval may void this permit.
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Allen 10-31-22-27-H1 Pit Photographs

R
south edge of pad, center of location, panoramic looking north May 4, 2022 2650 Overland Avenue
Danny Green Billings, MT 59102
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north edge of reserve pit, looking southwest at liner tear May 4, 2022 2650 Overland Avenue
Danny Green Billings, MT 59102



h edge of reserve pit, looking southwest, zoomed in at liner tear ~ May 4,2022° 650 Overland Avenue

Danny Green Billings, MT 59102
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west corner of cuttings pit, looking northeast May 4, 2022
Danny Green Billings, MT 59102




southwest corner of cuttings pit, panoramic looking northeast May 4, 2022 2650 Overland Avenue
Danny Green Billings, MT 59102

northwest corner of cuttings pit, looking southeast

May 4, 2022 2650 Overland Avenue
Danny Green Billings, MT 59102
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May 4, 2022 2650 Overland Avenue
Danny Green Billings, MT 58102




southeast corner of pad, panoramic looking northwest May 4, 2022 2650 Overland Avenue
Danny Green Billings, MT 59102
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southeast corner of pad, looking northwest May 4, 2022 2650 Overland Avenue

Danny Green Billings, MT 59102
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