RILOBITE
ESTING , INC.

DRILL STEM TEST REPORT

Prepared For:  TDI ,Inc

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

Engel North #3

21-15s-18w Ellis,KS
Start Date: 2017.07.22 @ 19:10:45
End Date:  2017.07.23 @ 01:21:54
Job Ticket #: 63003 DST#: 1

Trilobite Testing, Inc
1515 Commerce Parkway Hays, KS 67601
ph: 785-625-4778 fax: 785-625-5620

Printed: 2017.07.24 @ 14:48:47
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RILOBITE

DRILL STEM TEST REPORT

TDI ,Inc

ESTING , INC.

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3
Job Ticket: 63003 DST#:1

Test Start: 2017.07.22 @ 19:10:45

GENERAL INFORMATION:

Formation: LKC A-D
Deviated: No Whipstock: ft (KB) Test Type: Conventional Bottom Hole (Initial)
Time Tool Opened: 20:48:10 Tester: Ray Schw ager
Time Test Ended: 01:21:54 Unit No: 77
Interval: 3321.00 ft (KB) To  3370.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft (KB)
Total Depth: 3370.00 ft (KB) (TVD) 2027.00 ft (CF)
Hole Diameter: 7.88 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 8360 Inside
Press@RunDepth: 57.41psig @ 3334.00 ft (KB) Capacity: 8000.00 psig
Start Date: 2017.07.22 End Date: 2017.07.23 Last Calib.: 2017.07.23
Start Time: 19:10:45 End Time: 01:21:54 Time On Btm: 2017.07.22 @ 20:46:25
Time Off Btm: 2017.07.22 @ 23:53:39
TEST COMMENT: 45-IFP-wk to a gd bl 1/2" to 9" bl
45-ISIP-no bl bk
45-FFP-w k to a fr bl surface to 5" bl
45-FSIP-no bl bk
- Pressure vs. Time - PRESSURE SUMMARY
"“’“""T I I I Ll - Time Pressure| Temp Annotation
Je———— | 1 SN, 1- (Min.) (psig) | (degF)
bl I f I ] 0| 1558.79 106.55 | Initial Hydro-static
/f I I I ' 1= 2| 5229 | 106.10| Open To Flow (1)
[ I [ . 48 50.85 106.32 | Shut-In(1)
/ { | I | K % ;'“ 92 380.72 106.51 | End Shut-In(1)
. - / / : : | g{v 1.: 93 | 5442 | 106.42| Open To Flow (2)
- I I I ] = 138 57.41 106.47 | Shut-In(2)
N X | | | i 1 ¢ 183 | 33551 | 106.60| End Shut-In(2)
- : : l | 188 | 1530.98 | 106.98 | Final Hydro-static
J il B
/ / /| L%@’: 1
. ' |
i . | [ J | ‘ I
Z2 5l WA X7 i e (Haus) man
Recovery Gas Rates
Length (ft) Description Volume (bbl) Choke (inches) | Pressure (psig) Gas Rate (Mcf/d)
0.00 260' GIP 0.00
30.00 0&GCM 20%G20%060%M 0.42
20.00 0O&GCM 10%G30%060%M 0.28

Trilobite Testing, Inc

Ref. No: 63003

Printed: 2017.07.24 @ 14:48:47




RILOBITE

DRILL STEM TEST REPORT

TDI ,Inc
ESTING ’ INC 1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3
Job Ticket: 63003 DST#:1

Test Start: 2017.07.22 @ 19:10:45

GENERAL INFORMATION:

Formation:
Deviated:

Time Tool Opened:
Time Test Ended:

LKC A-D

No Whipstock:
20:48:10

01:21:54

ft (KB)

Test Type: Conventional Bottom Hole (Initial)
Tester: Ray Schw ager
Unit No: 77

Interval: 3321.00 ft (KB) To  3370.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft (KB)
Total Depth: 3370.00 ft(KB) (TVD) 2027.00 ft (CF)
Hole Diameter: 7.88 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 6751 Outside
Press@RunDepth: psig @ 3334.00 ft (KB) Capacity: 8000.00 psig
Start Date: 2017.07.22 End Date: 2017.07.23 Last Calib.: 2017.07.23
Start Time: 19:10:35 End Time: 01:21:44 Time On Btm:
Time Off Btm:
TEST COMMENT: 45-IFP-wk to a gd bl 1/2" to 9" bl
45-ISIP-no bl bk
45-FFP-wk to a fr bl surface to 5" bl
45-FSIP-no bl bk
o Pressure vs. Time PRESSURE SUMMARY
L] A R 5 Time Pressure| Temp Annotation
] (Min.) (psig) | (degF)
|'L=' T & N E‘
i v
72 Gl W T o Time (Hous) Bén
Recovery Gas Rates
Length (ft) Description Volume (bbl) Choke (inches) | Pressure (psig) Gas Rate (Mcf/d)
0.00 260' GIP 0.00
30.00 0O&GCM 20%G20%060%M 0.42
20.00 O&GCM 10%G30%060%M 0.28

Trilobite Testing, Inc

Ref. No: 63003

Printed: 2017.07.24 @ 14:48:48




RILOBITE DRILL STEM TEST REPORT TOOL DIAGRAM

TDI,Inc 21-15s-18w Ellis,KS
ESTING ! INC 1310 Bison Rd Engel North #3
Hays KS 67601-9696 Job Ticket: 63003 DST#: 1
ATTN: TomDenning , Herb D Test Start: 2017.07.22 @ 19:10:45
Tool Information
Drill Pipe: Length: 3328.00 ft Diameter: 3.80 inches Volume: 46.68 bbl Tool Weight: 2200.00 Ib
Heavy Wt. Pipe: Length: 0.00 ft Diameter: 0.00 inches Volume: 0.00 bbl Weight set on Packer: 25000.00 Ib
Drill Collar: Length: 0.00 ft Diameter: 0.00 inches Volume: 0.00 bbl Weight to Pull Loose: 60000.00 Ib
. ) ¢ Total Volume: 46.68 bbl Tool Chased 0.00 ft
Drill Pipe Above KB: 28.001t String Weight: Initial ~ 46000.00 I
Depth to Top Packer: 3321.00 ft Final  46000.00 Ib
Depth to Bottom Packer: ft
Interval betw een Packers: 49.00 ft
Tool Length: 70.00 ft
Number of Packers: 2 Diameter: 6.75 inches

Tool Comments:

Tool Description Length (ft) Serial No. Position Depth (ft) Accum. Lengths

Change Over Sub 1.00 3301.00

Shut In Tool 5.00 3306.00

Hydraulic tool 5.00 3311.00

Packer 5.00 3316.00 21.00 Bottom Of Top Packer
Packer 5.00 3321.00

Stubb 1.00 3322.00

Perforations 12.00 3334.00

Recorder 0.00 8360 Inside 3334.00

Recorder 0.00 6751 Outside 3334.00

Blank Spacing 33.00 3367.00

Bullnose 3.00 3370.00 49.00 Bottom Packers & Anchor

Total Tool Length: 70.00

Trilobite Testing, Inc Ref. No: 63003 Printed: 2017.07.24 @ 14:48:49




RILOBITE

DRILL STEM TEST REPORT

FLUID SUMMARY

ESTING , INC.

TDI ,Inc

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3
Job Ticket: 63003 DST#:1

Test Start: 2017.07.22 @ 19:10:45

Mud and Cushion Information

Mud Type: Gel Chem Cushion Type: Qil AP deg APl
Mud Weight: 9.00 Ib/gal Cushion Length: ft Water Salinity: ppm
Viscosity: 53.00 sec/qt Cushion Volume: bbl
Water Loss: 6.37 in® Gas Cushion Type:
Resistivity: ohm.m Gas Cushion Pressure: psig
Salinity: 3400.00 ppm
Filter Cake: 1.00 inches
Recovery Information
Recovery Table
Length Description Volume
ft bbl
0.00 | 260'GIP 0.000
30.00 | O&GCM 20%G20%060%M 0.421
20.00 [ O&GCM 10%G30%060%M 0.281
Total Length: 50.00 ft Total Volume: 0.702 bbl
Num Fluid Samples: 0 Num Gas Bombs: 0 Serial #:

Laboratory Name:

Laboratory Location:

Recovery Comments:

Trilobite Testing, Inc

Ref. No: 63003

Printed: 2017.07.24 @ 14:48:49




Serial # 8360

Inside

TDI,Inc

Engel North #3

DST Test Number: 1

[Lv]

8360 Pressure

Pressure vs. Time
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Trilobite Testing, Inc

Ref. No:

63003

Printed: 2017.07.24 @ 14:48:49




Serial # 6751

Outside

TDI,Inc

Engel North #3

DST Test Number: 1

[a]

6751 Pressure

Pressure vs. Time
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Trilobite Testing, Inc

Ref. No:

63003

Printed: 2017.07.24 @ 14:48:49




RILOBITE
ESTING , INC.

DRILL STEM TEST REPORT

Prepared For:  TDI ,Inc

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

Engel North #3

21-15s-18w Ellis,KS
Start Date: 2017.07.23 @ 19:20:21
End Date:  2017.07.23 @ 23:35:46
Job Ticket #: 63004 DST#: 2

Trilobite Testing, Inc
1515 Commerce Parkway Hays, KS 67601
ph: 785-625-4778 fax: 785-625-5620

Printed: 2017.07.24 @ 14:48:22
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RILOBITE

DRILL STEM TEST REPORT

ESTING , INC.

TDI ,Inc

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3
Job Ticket: 63004 DST#:2

Test Start: 2017.07.23 @ 19:20:21

GENERAL INFORMATION:

Formation: Arbuckle
Deviated: No Whipstock: ft (KB) Test Type: Conventional Bottom Hole (Reset)
Time Tool Opened: 20:44:16 Tester: Ray Schw ager
Time Test Ended: 23:35:46 Unit No: 77
Interval: 3590.00 ft (KB) To 3640.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft (KB)
Total Depth: 3640.00 ft (KB) (TVD) 2027.00 ft (CF)
Hole Diameter: 7.88 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 8360 Inside
Press@RunDepth: 560.39 psig @ 3604.00 ft (KB) Capacity: 8000.00 psig
Start Date: 2017.07.23 End Date: 2017.07.23 Last Calib.: 2017.07.23
Start Time: 19:20:21 End Time: 23:35:46 Time On Btm: 2017.07.23 @ 20:41:46
Time Off Btm: 2017.07.23 @ 21:48:16
TEST COMMENT: 15-IFP-BOB in 2 min
15-ISIP-no bl bk
15-FFP-BOB in 2 min
15-FSIP-no bl bk
- Pressure vs. Time - PRESSURE SUMMARY
20 e I Ll Time Pressure| Temp Annotation
2 ug }w (Min.) (psig) | (degF)
i T ] 0| 1763.48 109.00 | Initial Hydro-static
(- 1= 3| 21833 | 108.51| Open To Flow (1)
j | X 1. 17 | 436.86 | 111.65| Shut-In(1)
o S = 35| 1171.55 111.46 | End Shut-In(1
- K § 35 403.76 111.12] O "
e | 1= 3 . . pen To Flow (2)
F | 1 : 47 | 560.39 | 111.54| Shut-In(2)
- / | % l E 63 | 1171.30 111.57 | End Shut-In(2)
/ ' '\ l 1. 67 | 171046 | 111.19| Final Hydro-static
I,..H.ml ]
™ SSF dmey 1
i EEL.N
= | fprer——— =
: / e "‘ Q1
i PR I I ‘ ]
DO T - . Time (Hous) bl e
Recovery Gas Rates
Length (ft) Description Volume (bbl) Choke (inches) | Pressure (psig) Gas Rate (Mcf/d)
30.00 Mud 0.42
1054.00 Water 14.78

* Recovery from multiple tests

Trilobite Testing, Inc

Ref. No: 63004

Printed: 2017.07.24 @ 14:48:22




RILOBITE

DRILL STEM TEST REPORT

ESTING , INC.

TDI ,Inc

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3
Job Ticket: 63004

DST#:2

Test Start: 2017.07.23 @ 19:20:21

GENERAL INFORMATION:

Formation: Arbuckle
Deviated: No Whipstock:
Time Tool Opened: 20:44:16

Time Test Ended: 23:35:46

ft (KB) Test Type: Conventional Bottom Hole (Reset)
Tester: Ray Schw ager
Unit No: 77

Interval: 3590.00 ft (KB) To 3640.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft (KB)
Total Depth: 3640.00 ft(KB) (TVD) 2027.00 ft (CF)
Hole Diameter: 7.88 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 8678 Outside
Press@RunDepth: psig @ 3604.00 ft (KB) Capacity: 8000.00 psig
Start Date: 2017.07.23 End Date: 2017.07.23 Last Calib.: 2017.07.23
Start Time: 19:20:55 End Time: 23:35:55 Time On Btm:
Time Off Btm:
TEST COMMENT: 15-IFP-BOB in 2 min
15-ISIP-no bl bk
15-FFP-BOB in 2 min
15-FSIP-no bl bk
o Pressure vs. Time - PRESSURE SUMMARY
2R e Time Pressure| Temp Annotation
- g ™ (Min.) (psig) | (degF)
) R ; o~ 1 ..
” / | 3
] / PR
{ ¥ "s.,* % z
DO T i e Time (Hous) bin e
Recovery Gas Rates
Length (ft) Description Volume (bbl) Choke (inches) | Pressure (psig) Gas Rate (Mcf/d)
30.00 Mud 0.42
1054.00 Water 14.78
* Recovery from multiple tests

Trilobite Testing, Inc

Ref. No: 63004

Printed: 2017.07.24 @ 14:48:22




RILOBITE DRILL STEM TEST REPORT TOOL DIAGRAM

TDI,Inc 21-15s-18w Ellis,KS
ESTING ! INC 1310 Bison Rd Engel North #3
Hays KS 67601-9696 Job Ticket: 63004 DST#: 2
ATTN: TomDenning , Herb D Test Start: 2017.07.23 @ 19:20:21
Tool Information
Drill Pipe: Length: 3584.00 ft Diameter: 3.80 inches Volume: 50.27 bbl Tool Weight: 2200.00 Ib
Heavy Wt. Pipe: Length: 0.00 ft Diameter: 0.00 inches Volume: 0.00 bbl Weight set on Packer: 25000.00 Ib
Drill Collar: Length: 0.00 ft Diameter: 0.00 inches Volume: 0.00 bbl Weight to Pull Loose: 65000.00 Ib
. ) 1 ¢ Total Volume: 50.27 bbl Tool Chased 0.00 ft
Drill Pipe Above KB: 5.001t String Weight: Initial ~ 58000.00 I
Depth to Top Packer: 3590.00 ft Final  62000.00 Ib
Depth to Bottom Packer: ft
Interval betw een Packers: 50.00 ft
Tool Length: 71.00 ft
Number of Packers: 2 Diameter: 6.75 inches

Tool Comments:

Tool Description Length (ft) Serial No. Position Depth (ft) Accum. Lengths

Change Over Sub 1.00 3570.00

Shut In Tool 5.00 3575.00

Hydraulic tool 5.00 3580.00

Packer 5.00 3585.00 21.00 Bottom Of Top Packer
Packer 5.00 3590.00

Stubb 1.00 3591.00

Perforations 13.00 3604.00

Recorder 0.00 8360 Inside 3604.00

Recorder 0.00 8678 Outside 3604.00

Blank Spacing 33.00 3637.00

Bullnose 3.00 3640.00 50.00 Bottom Packers & Anchor

Total Tool Length: 71.00

Trilobite Testing, Inc Ref. No: 63004 Printed: 2017.07.24 @ 14:48:22




DRILL STEM TEST REPORT

FLUID SUMMARY

RILOBITE o
ESTING ! INC 1310 Bison Rd

Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3
Job Ticket: 63004 DST#:2
Test Start: 2017.07.23 @ 19:20:21

Mud and Cushion Information

Mud Type: Gel Chem Cushion Type: Qil AP deg APl
Mud Weight: 9.00 Ib/gal Cushion Length: ft Water Salinity: 30000 ppm
Viscosity: 50.00 sec/qt Cushion Volume: bbl
Water Loss: 6.78 in® Gas Cushion Type:
Resistivity: ohm.m Gas Cushion Pressure: psig
Salinity: 4800.00 ppm
Filter Cake: 1.00 inches
Recovery Information
Recovery Table
Length Description Volume
ft bbl
30.00 | Mud 0.421
1054.00 [ Water 14.785
Total Length: 1084.00 ft Total Volume: 15.206 bbl
Num Fluid Samples: 0 Num Gas Bombs: 0 Serial #:
Laboratory Name: Laboratory Location:

Recovery Comments: RW .21@75F

Trilobite Testing, Inc Ref. No: 63004

Printed: 2017.07.24 @ 14:48:23




Serial # 8360 Inside TDI,Inc Engel North #3 DST Test Number: 2
Pressure vs. Time
A [V ]
8360 Pressure 8360 Temperature
H ro-static H| 110
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Trilobite Testing, Inc

Ref. No: 63004

Printed: 2017.07.24 @ 14:48:23




Serial #: 8678

Outside

TDI,Inc

Engel North #3

DST Test Number: 2

8678 Pressure
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Trilobite Testing, Inc

Ref. No:

Printed: 2017.07.24 @ 14:48:23




RILOBITE
ESTING , INC.

DRILL STEM TEST REPORT

Prepared For:  TDI ,Inc

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

Engel North #3

21-15s-18w Ellis,KS

Start Date: 2017.07.24 @ 03:41:03
End Date: 2017.07.24 @ 09:55:42
Job Ticket #: 63005 DST# 3

Trilobite Testing, Inc
1515 Commerce Parkway Hays, KS 67601
ph: 785-625-4778 fax: 785-625-5620

Printed: 2017.07.24 @ 14:47:57
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RILOBITE

DRILL STEM TEST REPORT

ESTING , INC.

TDI ,Inc

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3
Job Ticket: 63005

Test Start: 2017.07.24 @ 03:41:03

DST#:3

GENERAL INFORMATION:

Formation: LKC H-J
Deviated: No Whipstock: ft (KB) Test Type: Conventional Straddle (Reset)
Time Tool Opened: 05:30:28 Tester: Ray Schw ager
Time Test Ended: 09:55:42 Unit No: 77
Interval: 3420.00 ft (KB) To 3506.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft (KB)
Total Depth: 3641.00 ft (KB) (TVD) 2027.00 ft (CF)
Hole Diameter: 7.88 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 8360 Inside
Press@RunDepth: 25.27 psig @ 3424.00 ft (KB) Capacity: 8000.00 psig
Start Date: 2017.07.24 End Date: 2017.07.24 Last Calib.: 2017.07.24
Start Time: 03:41:03 End Time: 09:55:42 Time On Btm: 2017.07.24 @ 05:28:13
Time Off Btm: 2017.07.24 @ 08:34:42
TEST COMMENT: 45-IFP-w k bl thru-out 1/2" to 1 1/2" bl
45-1SIP-no bl
45-FFP-no bl
45-FSIP-no bl
o Prossure vs. Time o PRESSURE SUMMARY
20 e i I I Ll = m Time Pressure| Temp Annotation
- ‘ . ! % ] (Min.) (psig) | (degF)
\ I | T §7 E 0| 1730.82 106.82 | Initial Hydro-static
- } : I 1- 3| 2522 | 106.74| Open To Flow (1)
g | I | %ﬁ f ] 48 33.36 107.36 | Shut-In(1)
B i I i E N 91 249.22 107.61 | End Shut-In(1)
g ﬁ | ! | E% § O 92| 2757 | 107.54| Open To Flow (2)
3 f’ f i | | ﬁw B 138 | 2527 | 107.67 | Shut-In(2)
- \ I | ' i I % 182 180.07 107.77 | End Shut-In(2)
: / j{ } : I k 1.° 187 | 1640.03 | 108.17 | Final Hydro-static
1§ ! | | ;
AN RINE T
AN / <. } 1.
24 hon il M7 o e (Haus) o
Recovery Gas Rates
Length (ft) Description Volume (bbl) Choke (inches) | Pressure (psig) Gas Rate (Mcf/d)
20.00 Mud 0.28

* Recovery from multiple tests

Trilobite Testing, Inc

Ref. No: 63005

Printed: 2017.07.24 @ 14:47:57




RILOBITE

DRILL STEM TEST REPORT

TDI ,Inc

ESTING , INC.

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3

Job Ticket: 63005

DST#:3

Test Start: 2017.07.24 @ 03:41:03

GENERAL INFORMATION:

Formation: LKC H-J
Deviated: No Whipstock:
Time Tool Opened: 05:30:28
Time Test Ended: 09:55:42

ft (KB)

Test Type: Conventional Straddle (Reset)
Tester: Ray Schw ager
Unit No: 77

Interval: 3420.00 ft (KB) To 3506.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft (KB)
Total Depth: 3641.00 ft(KB) (TVD) 2027.00 ft (CF)
Hole Diameter: 7.88 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 6751 Outside
Press@RunDepth: psig @ 3424.00 ft (KB) Capacity: 8000.00 psig
Start Date: 2017.07.24 End Date: 2017.07.24 Last Calib.: 2017.07.24
Start Time: 03:40:34 End Time: 09:54:49 Time On Btm:
Time Off Btm:
TEST COMMENT: 45-IFP-w k bl thru-out 1/2" to 1 1/2" bl
45-ISIP-no bl
45-FFP-no bl
45-FSIP-no bl
o Pressure vs. Time - PRESSURE SUMMARY
r TR = Time Pressure| Temp | Annotation
. ﬁf ﬁ% 1_ | Mn) | (psig) | (degPF)
=n : i%; : o5
g 7 ﬁ {Ig 1.3
é BN
24 o il N7 o Time (Hous) e
Recovery Gas Rates
Length (ft) Description Volume (bbl) Choke (inches) | Pressure (psig) Gas Rate (Mcf/d)
20.00 Mud 0.28

* Recovery from multiple tests

Trilobite Testing, Inc Ref. No: 63005

Printed: 2017.07.24 @ 14:47:57




RILOBITE

DRILL STEM TEST REPORT

ESTING , INC.

TDI ,Inc

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3

Job Ticket: 63005

DST#:3

Test Start: 2017.07.24 @ 03:41:03

GENERAL INFORMATION:

Formation: LKC H-J
Deviated: No Whipstock:
Time Tool Opened: 05:30:28
Time Test Ended: 09:55:42

ft (KB)

Test Type: Conventional Straddle (Reset)
Tester: Ray Schw ager
Unit No: 77

Interval: 3420.00 ft (KB) To 3506.00 ft (KB) (TVD) Reference Hevations: 2037.00 ft (KB)
Total Depth: 3641.00 ft(KB) (TVD) 2027.00 ft (CF)
Hole Diameter: 7.88 inchesHole Condition: Fair KB to GR/CF: 10.00 ft
Serial #: 8678 Below (Straddle)
Press@RunDepth: psig @ 3514.00 ft (KB) Capacity: 8000.00 psig
Start Date: 2017.07.24 End Date: 2017.07.24 Last Calib.: 2017.07.24
Start Time: 03:40:14 End Time: 09:53:59 Time On Btm:
Time Off Btm:
TEST COMMENT: 45-IFP-w k bl thru-out 1/2" to 1 1/2" bl
45-ISIP-no bl
45-FFP-no bl
45-FSIP-no bl
o Prossure vs. Time o PRESSURE SUMMARY
2R e + ™ Time Pressure| Temp Annotation
. 4 {1_ | ™n) | (psig) | (degP)
* m A w0
- ! S
R ""-...____L 'ii _ a
2 ﬁ 1.3
g o 'k 7 i [~ §
ELl f ; i I TF-
: I P ]
24 o il N7 o Time (Hous) yu
Recovery Gas Rates
Length (ft) Description Volume (bbl) Choke (inches) | Pressure (psig) Gas Rate (Mcf/d)
20.00 Mud 0.28

* Recovery from multiple tests

Trilobite Testing, Inc

Ref. No: 63005

Printed: 2017.07.24 @ 14:47:57




RILOBITE DRILL STEM TEST REPORT TOOL DIAGRAM

TDI,Inc 21-15s-18w Ellis,KS
ESTING ! INC 1310 Bison Rd Engel North #3
Hays KS 67601-9696 Job Ticket: 63005 DST#:3
ATTN: TomDenning , Herb D Test Start: 2017.07.24 @ 03:41:03
Tool Information
Drill Pipe: Length: 3421.00 ft Diameter: 3.80 inches Volume: 47.99 bbl Tool Weight: 2200.00 Ib
Heavy Wt. Pipe: Length: 0.00 ft Diameter: 0.00 inches Volume: 0.00 bbl Weight set on Packer: 25000.00 Ib
Drill Collar: Length: 0.00 ft Diameter: 0.00 inches Volume: 0.00 bbl Weight to Pull Loose: 55000.00 Ib
. ) ¢ Total Volume: 47.99 bbl Tool Chased 0.00 ft
Drill Pipe Above KB: 22.001t String Weight: Initial ~ 46000.00 I
Depth to Top Packer: 3420.00 ft Final  46000.00 Ib
Depth to Bottom Packer: 3506.00 ft
Interval betw een Packers: 86.00 ft
Tool Length: 245.00 ft
Number of Packers: 3 Diameter: 6.75 inches

Tool Comments:

Tool Description Length (ft) Serial No. Position Depth (ft) Accum. Lengths

Change Over Sub 1.00 3400.00

Shut In Tool 5.00 3405.00

Hydraulic tool 5.00 3410.00

Packer 5.00 3415.00 21.00 Bottom Of Top Packer
Packer 5.00 3420.00

Stubb 1.00 3421.00

Perforations 3.00 3424.00

Recorder 0.00 8360 Inside 3424.00

Recorder 0.00 6751 Outside 3424.00

Blank Spacing 65.00 3489.00

Perforations 13.00 3502.00

Blank Off Sub 1.00 3503.00

Blank Spacing 3.00 3506.00 86.00 Tool Interval
Packer 5.00 3511.00

Stubb 1.00 3512.00

Perforations 2.00 3514.00

Recorder 0.00 8678 Below 3514.00

Blank Spacing 127.00 3641.00

Bullnose 3.00 3644.00 138.00 Bottom Packers & Anchor

Total Tool Length: 245.00

Trilobite Testing, Inc Ref. No: 63005 Printed: 2017.07.24 @ 14:47:58




RILOBITE

DRILL STEM TEST REPORT

FLUID SUMMARY

ESTING , INC.

TDI ,Inc

1310 Bison Rd
Hays KS 67601-9696

ATTN: Tom Denning , Herb D

21-15s-18w Ellis,KS

Engel North #3
Job Ticket: 63005 DST#:3

Test Start: 2017.07.24 @ 03:41:03

Mud and Cushion Information

Mud Type: Gel Chem Cushion Type: Qil AP deg APl
Mud Weight: 9.00 Ib/gal Cushion Length: ft Water Salinity: ppm
Viscosity: 50.00 sec/qt Cushion Volume: bbl
Water Loss: 6.79in° Gas Cushion Type:
Resistivity: ohm.m Gas Cushion Pressure: psig
Salinity: 4800.00 ppm
Filter Cake: 1.00 inches
Recovery Information
Recovery Table
Length Description Volume
ft bbl
20.00 [ Mud 0.281
Total Length: 20.00ft Total Volume: 0.281 bbl
Num Fluid Samples: 0 Num Gas Bombs: 0 Serial #:

Laboratory Name:

Laboratory Location:

Recovery Comments:

Trilobite Testing, Inc

Ref. No: 63005

Printed: 2017.07.24 @ 14:47:58




Serial # 8360 Inside TDI,Inc Engel North #3 DST Test Number: 3

Pressure vs. Time
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Serial # 6751

Outside

TDI,Inc

Engel North #3

DST Test Number: 3

[a]

6751 Pressure

Pressure vs. Time

[a]
6751 Temperature
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Trilobite Testing, Inc

Ref. No:

63005

Printed: 2017.07.24 @ 14:47:58




Serial #. 8678 Below (Stradiile)

Engel North #3 DST Test Number: 3

[e ]
8678 Pressure

Pressure vs. Time

[o]
8678 Temperature
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RILOBITE
ESTING inc.

1515 Commerce Parkway » Hays, Kansas 67601 NO. 63003

Test Ticket

Well Name & No. ___/=, nap/ /Dméji :d Test No. / Date _J ~ 2-2.,'/ )
Company T/) Z_ 7-4 <. Elevation é Q 2 KB & 627 GL
Address __1 310 6 1 5%&’ ol -
Co.Rep/ Geo._ifLL_/)m ACJS Rig So uﬂ LQMJ/‘ ¢ q l
Location: Sec. ___A | Twp. __/ S 7 Rge.__/ g w Co. _ /= =// (LS State

Interval Tested 3 3 2|— 3370 Zone Tested LK (- /9 - 0

Anchor Length 49 Drill Pipe Aun __ I3 3 AT Mudwt. _ .

Top Packer Depth 3 3 l é Drilt Collars Run _— Vis 5 3

Bottom Packer Depth____ A3 (32X | Wt Pipe Run — WL R4

Total Depth 3 g7 Chiorides ___3¢/30 ppm System  LCM A

Blow Description 7",('/0 - w (a /( @_@i@’%— “73 4'8_1_014)

TSI~ Vo Blad

E£L .~ Weal Tor Z4e Blod syefyce 7o 5" Blav)

FSTP = No Llmd

‘Lé Feet ofﬂp

%fas %0il Swater Yemud
Rec___ 0 Festot D v & CM AO ugas A O ol swater D %4mu
Rec lO Feetof_ D ¥ & C /VI IO wgas 30 i _swater b O%mud
Rec Feet of %qas %o0il Yewater Y%emud
Rec Feet of %gas %o0il Y%water %mud
Rec Total 50 BHT _/O&  Gravi ~  APIRW__—— @__~ °F Chlorides ____ ppm
(A) Initial Hydrostatic / 5 5 ? E?Te: 1050 T-On Lecation o
(B) First Initial Flow S Q Jars TStarted ____/ é /&
(G) First Final Flow 50 O Safety Joint Topen__265.50
(D) Initial Shut-In 390 Q Circ Sub Truled___ A3 SO
(E) Second Initial Flow 5 (I/ O Hoysly Standby Tou ‘ = \
(F) Second Final Fiow 52 Miteage_ L& A7~ 1950 Gomments
(G) Final Shut-in 339 O Sampler
(H) Final Hydrostatic ) 530 Q Straddle Q Ruined Shale Packer

Q Shale Packer O Rulned Packer
Initial Open 4/ 5 Q Extra Packer Q Extra Copies
Initial Shut-In 4(5 O Extra Recorder SubTotal 0
Final Flow 4/5 Q Day Standby Total 1069.50
Final Shut-in [1/5 Q Accessibility MP/DST Disc't
Sub Total __1069.50

Approved By

Our Representative ﬂl) 7 m% yég&/
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RILOBITE

Test Ticket

Address __/ /o 8;&&0.& ék#,& é 2@0,- 9L9L

CES ESTING inc. o
- ¥ ' 1515 Commerce Parkway » Hays, Kansas 67601 NO. 63004
410 g
Well Name & No. éngé A&ﬁﬂ I\B Test No. Date 2 -3~/ 7
Company_ J DT The Elevation_2 O 2 ? ke_R 0 27 GL

Co. Rep / Geo. ”’OQJ) De X2 ]

Ro_SouTZwW /Ao_]_t_‘; /

Location: Sec. _}\l Twp. [/ s g Rge. /5 - Co. ZZ tS State é; |

Interval Tested 535 i o ~3é4e Zone Tested _ﬁg_é_u_c_&q
Anchor Length So Drili Pipe Run __3.5. 9’V Mudwe _ 7. 3
Top Packer Depth 3585 Drilt Coflars Run — Vis S o
Bottom Packer Depth 3896 Wt. Pipe Run - WL 4 &
Total Depth 34 ’/0 Chlorjdes ‘yg o0 ppm System LCM / S
Blow Descripon _Z£Z 80 6 1 11 ” IAIB.

TP No Blad

[FP- _BoB (D 2 min)

F5TP- N6 Ay
Rec_ 36 Festof_#"] L{J _%gas %oil %water Y%mud
Rec z O 5 2 Feet of _u.)# 7;& %gas %oil %water %mud
Rec Feet of _%aas %o0il Ywater S%emud
Rec_ . Feet of _%gas %oil Ywater %mud
Rec Feet of %qas %ail Yewater %mud
RecTotal | O &Y it _ [ ey T arirw. 2 @ 2 JT°F Chiorides 20D gom

(AY Inital Hydrostatic__ | WA
(B) First Initial Flow AlT
(C) First Final Flow 43¢
(D) Inftial Shut-In vl
(E) Second Initial Flow L/ 0\3
(F) Second Final Flow 5 QO
(G) Final Shut-In [{7]

|70

(H) Final Hydrostatic

Initial Open / \4

Initial Shut-In } v§
Final Flow / 5

Final Shut-In l é

Approved By

o Fost 1050

Q Jars

Q Salety Joint

QO Circ Sub

Q Hourly Standby

hﬁ‘leage ‘Z.ART' 19.50

Sampler,

Straddle,

Shale Packer

Extra Recorder

Day Standby

Q
Q
Q
O Extra Packer
Q
Q
Qa

Accassibility

Sub Total 1069.50

Our neoresemaﬁ%% 440%

T-On Lecation [ 9&5
TStarted ___/ 71O
Topen____ 2044
Thuled__2 | 45
T-Out 233S
Comments

O Ruined Shale Packer
O Ruined Packer

QO Extra Copies
Sub Total 0
Total 1069.50

MP/DST Disc't

hadk
%oq
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RILOBITE

Test Ticket

ESTING inc.
, 1515 Commerce Parkway - Hays, Kansas 67601 NO. 63005

Woell Name & No. ﬁig ? e L /A 29& TA #3 Test No. 3 Date __ 7~ A y"/ )

company___ 7 QL , Thc Elevaon A0 32 k8 _ A02 7 aL

Address 3[o [RY-) .@ o ’ - 9é 7@

Co. Rep / Geo. /‘/Pae Oe thex Rig .{ ﬂ / o/ e /

Location: Sec. _,ll Twp. / s g Rge. /T “ Co. ZQZ >4 Stateé
Interval Tested 3 5/-;3 - 3 5 ob Zone Tested /7/ = J— Lg < ]
Anchor Length gﬁ Orilt Pipe Run 3 yv?\ \ Mud Wi, 9. 3
Top Packer Depth __ 3 Y20 -3 ;/ /S Drill Collars Run — Vis S o
Bottom Packer Depth LY Oé: Wt. Pipe Run - WL é e 8
Total Depth 344/ Chlorides Y$0O pomsystem  LoM /=
Blow Description —EL@&K&M@M uw

TP - 00 flow
FFP - No Blow
£ ST No Blow
; Feet of Yy %qas %e0il Y%water Yemud
Rec_________ Feetof %qgas %oil Yewater Yemud
Rec Feet of %gas %e0il Yewater Y%mud
Rec Feet of _%gas %oil Y%water Yemud
Rec Feet of %gas %oil %water %mud
RecTotal A O BHT _JD7  Gravi — APIRW__— _@____~"F Chlorides " opm
(A) Initial Hydrostatic____/ 7:3© ?T:st 1050 T-0n Location _0 705
(B) First Initial Flow ,;5 Q Jars T-Started a3 Yo
(C) First Final Flow 33 Q Safsty Joint T-Open DS G
(D) Initial Shut-In 2% Q cire Sub weued O FAS
(E) Second Initial Flow l 7 O Hourly Standby Fou o ?5Vq )
(F) Second Final Flow ___ -9 %::age 2L AT 1950 Comments §
(G) Final Shut-In /80 Q Sampler :
(9 Final Hycrostatc___{ ¢p J0 “é:d'e 600 Q Ruined Shale Packer
O Shale Packer Q Ruined Packer
Initial Open #4 O BExtra Packer O Extra Coples
Initial Shut-In L/\g O Extra Recorder Sub Total 0
Final Flow LL5 0O Day Standby Total 1669.50
Final Shut-In 45 Q Accessibility MP/DST Disc't
Sub Total 1669.50

Approved By ‘/{An‘t

;o‘(

Our Reoresentative /& f % ’%
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