Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

0—_
20
40
60
80
18:16 120
18:22 140—:

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

Rig: 522
Hook Load, Klb |reuicas@w dagsea. 1%=100units | Top Drive RPM, RPM [ Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50(0 5]0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr [Mud Weight In, Ib/galus [ROP - Average, ft/hr | GWEX Propane (lagged), %
0 5k|0 20018 11(0 20010 100
I 4
=
<
—
{

Andy McCarthy

Notes

0.00:Deviation Survey
0.00 ft, Deviation O deg,
Direction O deg
1.00:Rig Floor set Hole
Depth from 1.00 ft to
89.00 ft

1.00:Rig Floor set Bit
Position from 1.00 ft to
89.00 ft

89.00:Rig Floor set Bit
79.11 ft

ft
89.00:Rig Floor set Bit

0.00 ft
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Oct 8, 2018 4:22 PM

Position from 34.54 ft to

89.00:Connection @ 89.00

Position from 89.00 ft to



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Hook Load, klb

Depth in ft (1:200)

Oct 5, 2018

18:27

18:39 180 —
18:44 200 —
18:48 220 —
18:50 240 —
18:53 260 —
19:02 280 —

Electronic Drilling Recorder
Well Name: BCU 0993-21-04E

Rig: 522

Total Gas (GW) (lagged), 19%=100 Units

0 2k

0

Top Drive RPM, RPM

200

Pump Pressure, psi

Mud Volume, bbl

Bit Weight, klb

ROP - Fast (depth), min/ft

0 5

0

Top Drive Torque, kft:1bf

15k

Mud Weight Out, Ib/galus

Gain Loss, bbl

ROP - Average, ft/hr

0 200

Mud Weight In, Ib/galus

8 11

ROP - Average, ft/hr

GWEX Propane (lagged), %

?
é ]
o
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A

}
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Andy McCarthy

Notes

169.03:Connection @
169.03 ft

261.20:Connection @
261.20 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 5, 2018
19:05

19:10

19:12

19:21

19:24

19:26

19:30

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

300 —

320 —

340 —

360

380 —

400 —

420 —

o

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100
5 J 5
Y
] S [ S— [ S—
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Andy McCarthy

Notes

293.00:Deviation Survey
293.00 ft, Deviation 5.1

deg, Direction 64 deg

353.62:Connection @
353.62 ft

386.00:Deviation Survey
386.00 ft, Deviation 6.9

deg, Direction 84.9 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

?gcztssa’ 2018 440 __
19:41 460
19:43 480
19:46 500
19:49 520
19:55 540
19:58 560 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 0 2008 110 2000 100
S
= < =]

§

Andy McCarthy

Notes

446.09:Connection @
446.09 ft

478.00:Deviation Survey
478.00 ft, Deviation 9.6
deg, Direction 91 deg

538.68:Connection @

538.68 ft

571.00:Deviation Survey
571.00 ft, Deviation 12.5

deg, Direction 89 deg
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 5, 2018
20:01

20:04

20:06

20:14

20:17

20:20

20:23

20:26

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

580 —

600 —

620 —

640 —

660 —

680 —

50]0 5|0 15k (8 12(-100 100
TVD, ft ROP - Average, ftZhr [Mud weight In, Ib/galus [ROP - Average, ft/hr | GWEX Propane (lagged), %
0 5k |0 2008 11]0 200|0 100
é
- . . H

700 —

720 —
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Andy McCarthy

Notes

631.09:Connection @
631.09 ft

663.00:Deviation Survey
663.00 ft, Deviation 15.4

deg, Direction 88.4 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 5, 2018

20:33 740 t
20:36 760 —:
20:40 780
20:43 800
20:50 820
20:53 840
20:56 860 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k |0 200(8 110 2000 100
=
k
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.
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Andy McCarthy

Notes

724.75:Connection @
724.75 ft

756.00:Deviation Survey
756.00 ft, Deviation 18.5
deg, Direction 86 deg

817.30:Connection @
817.30 ft

849.00:Deviation Survey
849.00 ft, Deviation 21.4
deg, Direction 80 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 5, 2018
21:00

21:.03

21:10

21:14

21:18

21:21

21:24

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

880 —

900 —

920 —

940 —

960 —

980 —

1000 —

50|0 5|0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k |0 200(8 110 2000 100
E—’ = =]
4
P = 7 =
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Andy McCarthy

Notes

910.10:Connection @

910.10 ft

941.00:Deviation Survey

941.00 ft

, Deviation 24.5

deg, Direction 79.9 deg

1002.65:Connection @
1002.65 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 5, 2018

21:32 1020 t
21:35 1040
21:39 1060
21:42 1080
21:49 1100
21:53 1120
21:56 1140 —:

Electronic Drilling Recorder
Well Name: BCU 0993-21-04E

Location:

Rig: 522

Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 - 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100

TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100
i

g =

Al

AL

Andy McCarthy

Notes

1036.00:Deviation Survey
1036.00 ft, Deviation 27.9
deg, Direction 76.3 deg

1096.96:Connection @
1096.96 ft

1130.00:Deviation Survey
1130.00 ft, Deviation 31.9
deg, Direction 74 deg

Page 8 of 58

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

o
22:03 1180
22:09 1200
22:13 1220
22:17 1240
22:21 1260
22:23 1280 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb

Total Gas (GW) (lagged), 19%=100 Units

Top Drive RPM, RPM

Pump Pressure, psi

Mud Volume, bbl

0 40010 2k|0 200(0 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50(0 5]0 15k |8 12|-100 100
TVD, ft ROP - Average, ftZhr [Mud weight In, Ib/galus [ROP - Average, ft/hr | GWEX Propane (lagged), %
0 5k|0 200(8 1|0 200(0 100
i E-
‘% - = =
[
i
ke
L
3 -L e —
E ?

Andy McCarthy

Notes

1191.22:Connection @
1191.22 ft

1225.00:Deviation Survey
1225.00 ft, Deviation 36.6
deg, Direction 74.8 deg

1285.43:Connection @
1285.44 ft
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

22:32 1320
22:34 1340
22:36 1360
2243 1380
22:46 1400
22:48 1420
1440 E

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 0 2008 110 2000 100
I~
——
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Andy McCarthy

Notes

1319.00:Deviation Survey
1319.00 ft, Deviation 37.7
deg, Direction 75.6 deg

1379.49:Connection @
1379.49 ft

1413.00:Deviation Survey
1413.00 ft, Deviation 37.8
deg, Direction 75 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 5, 2018

22:52 1460 __
22:59 1480
23:02 1500
23:04 1520
23:07 1540
23:09 1560
23:17 1580 —:

Well Name: BCU 0993-21-04E

Electronic Drilling Recorder

Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 - 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100
:

Andy McCarthy

Notes

1473.66:Connection @
1473.66 ft

1508.00:Deviation Survey
1508.00 ft, Deviation 37.5
deg, Direction 75.1 deg

1539.00:Deviation Survey
1539.00 ft, Deviation 37.8
deg, Direction 74.3 deg

1568.03:Connection @
1568.03 ft

1569.95:Rig Floor set Bit
Position from 1569.96 ft to
1570.70 ft

Page 11 of 58
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

15:58 1620
16:01 1640
16:05 1660
16:10 1680
16:13 1700
16:16 1720 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100

|

i )
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Andy McCarthy

Notes

1599.09:Rig Floor set Bit
Position from 1535.03 ft to
1492.67 ft

1599.09:Rig Floor set Bit
Position from 355.31 ft to
296.92 ft

1621.00:Deviation Survey
1621.00 ft, Deviation 37.4
deg, Direction 74 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018
16:19

16:22

16:31

16:38

16:41

16:44

16:47

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 - 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100

5

am

Page 13 of 58

Andy McCarthy

Notes

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018

16:53 1880 t
16:56 1900
16:59 1920
17:02 1940
17:05 1960
17:16 1980
17:19 2000 —:

Electronic Drilling Recorder
Well Name: BCU 0993-21-04E

Rig: 522

Location:

Hook Load, klb
0 4000

Total Gas (GW) (lagged), 19%=100 Units

2k

0

2

Top Drive RPM, RPM

00

0

Pump Pressure, psi

5k

Mud Volume, bbl

0 1k

Bit Weight, klb
50]0

ROP - Fast (depth), min/ft

5

0

1

Top Drive Torque, kft:1bf

5k

8

Mud Weight Out, Ib/galus

12

-100

Gain Loss, bbl
100

TVD, ft

0

ROP - Average, ft/hr

200

8

Mud Weight In, Ib/galus

11

0

ROP - Average, ft/hr

200

GWEX Propane (lagged), %

0 100

T T N e P Ve Ny N B P vV S

S
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|
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Andy McCarthy

Notes

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018
17:22

17:25

17:32

17:35

17:38

17:41

17:43

17:50

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400 |0 - 2k|0 2000 5k |0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100

TVD, ft

ROP - Average, ft/hr

0 200

Mud Weight In, Ib/galus

8 11

ROP - Average, ft/hr

0 200

GWEX Propane (lagged), %

0 100

2020 —

2040 —

2060 —

2080 —

2100 —

2120 —

2140 —

2160 —

i

,V‘a‘,‘fﬂ*ﬁj vy

W

Andy McCarthy

Notes

2093.00:Deviation Survey
2093.00 ft, Deviation 35.6

deg, Direction 77.1 deg

2151.36:Connection @
2151.36 ft
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Operator: Laramie Energy

Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018

17:53 2180 t
17:56 2200
18:00 2220
18:03 2240
18:10 2260
18:13 2280
18:16 2300 —:

Electronic Drilling Recorder
Well Name: BCU 0993-21-04E

Rig: 522

Location:

Hook Load, klb
4000

0

Total Gas (GW) (lagged), 19%=100 Units

2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k |0 200(8 110 2000 100
[
:L
3
¥
K
- —
K
K
[

Andy McCarthy

Notes

2187.00:Deviation Survey
2187.00 ft, Deviation 34.8
deg, Direction 77 deg

2245.96:Connection @
2245.96 ft

2282.00:Deviation Survey
2282.00 ft, Deviation 34.3
deg, Direction 76.5 deg
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018
18:20

18:23

18:30

18:34

18:37

18:40

18:48

Electronic Drilling Recorder
Well Name: BCU 0993-21-04E

Location:

2320 —

2340 —

2360 —

2380 —

2400 —

2420 —

2440 —

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100
[ —— ‘i‘ [ ——
&
I
j= — —
I
I
£
¥
5
— e w— S i e—
i

Andy McCarthy

Notes

2339.95:Connection @
2339.95 ft

2376.00:Deviation Survey
2376.00 ft, Deviation 33.8

deg, Direction 76.8 deg

2434.10:Connection @
2434.10 ft
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018
18:51

18:54

18:57

19:01

19:13

19:24

19:27

Electronic Drilling Recorder
Well Name: BCU 0993-21-04E

Rig: 522

Location:

0

Hook Load, klb

40010

Total Gas (GW) (lagged), 19%=100 Units

2k

0

Top Drive RPM, RPM

200

0

Pump Pressure, psi

5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100
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Andy McCarthy

Notes

2528.36:Connection @
2528.36 ft
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Operator: Laramie Energy

Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018

19:30 2600 t
19:33 2620
19:41 2640
19:44 2660
19:47 2680
19:51 2700
19:59 2720 —:

Electronic Drilling Recorder

Andy McCarthy

Well Name: BCU 0993-21-04E Location:
Rig: 522
Hook Load, Klb |reuicas@w dagsea. 1%=100units | Top Drive RPM, RPM [ Pump Pressure, psi | Mud Volume, bbl
0 4000 - 2k (o 2000 5k{o 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galUs Gain Loss, bbl
50(0 5]0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k{o 200(8 11]0 2000 100
J
; — <] i <]
E
{
|
:
<
“r\g . ] j | ———

Notes

2622.73:Connection @
2622.73 ft

2660.00:Deviation Survey
2660.00 ft, Deviation 34
deg, Direction 79 deg

2716.85:Connection @
2716.85 ft
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Hook Load, klb

Depth in ft (1:200)

2002 274°t
20:05 2760
20:08 2780
20:12 2800
20:23 2820
20:32 2840
20:38 2860
20:41 2880 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

0

400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100

=

v

T

Andy McCarthy

Notes

2754.00:Deviation Survey
2754.00 ft, Deviation 33.2
deg, Direction 78 deg

2811.32:Connection @
2811.32 ft
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018
20:44

20:51

20:55

20:58

21:01

21:05

21:12

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400 |0 - 2k|0 2000 5k |0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100

TVD, ft

ROP - Average, ft/hr

0 200

Mud Weight In, Ib/galus

8 11

ROP - Average, ft/hr

0 200

GWEX Propane (lagged), %

0 100

2900 —

2920 —

2940 —

2960 —

2980 —

3000 —

3020 —

|

APy
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Andy McCarthy

Notes

2905.79:Connection @
2905.79 ft

2943.00:Deviation Survey
2943.00 ft, Deviation 36.1

deg, Direction 79.4 deg

3000.23:Connection @
3000.23 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018
21:16

21:20

21:24

21:31

21:35

21:39

21:43

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

3040 —

3060 —

3080 —

3100 —

3120 —

3140 —

3160 —

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100

:

F

L

9

§ = S — {
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Andy McCarthy

Notes

3038.00:Deviation Survey
3038.00 ft, Deviation 35
deg, Direction 79.3 deg

3094.49:Connection @
3094.49 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018

21:47 3180 __
21:55 3200
21:59 3220
22:03 3240
22:06 3260
22:10 3280
22:26 3300 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100
B £
i F
= 2
3
=
3
< 4
g -
Z <
S
2
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Andy McCarthy

Notes

3188.78:Connection @
3188.78 ft

3227.00:Deviation Survey
3227.00 ft, Deviation 34
deg, Direction 79.1 deg

3283.51:Connection @
3283.51 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

?zcztsi’ 2018 3320 __
22:37 3340
22:41 3360
22:50 3380
22:54 3400
22:57 3420
23:01 3440 —:

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100
E a
-
‘2
% |
| e < ]
+
& S
3+
&
3
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E S
S
b
3 -
3
h S
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4
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<
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q 1
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Andy McCarthy

Notes

3377.71:Connection @
3377.71 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy

Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018
23:04

23:12

23:16

23:20

23:23

23:27

23:38

23:42

Electronic Drilling Recorder

Well Name: BCU 0993-21-04E Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k |0 200|0 5k |0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

3460 —

3480 —

3500 —

3520 —

3540 —

3560 —

3580 —

3600 —

50|0 5]0 15k |8 12|-100 100

TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %

0 5k|0 2008 110 2000 100
¥
9
q
1
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Andy McCarthy

Notes

3471.63:Connection @
3471.63 ft

3565.54:Connection @
3565.54 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 6, 2018

23:45 3620 t
23:49 3640
23:57 3660
00:16 3700
00:19 3720
00:23 3740 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100

;
3
:
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p
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I 3
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b 3
3
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Andy McCarthy

Notes

3604.99:Deviation Survey
3605.00 ft, Deviation 33.7
deg, Direction 77.9 deg

3659.50:Connection @
3659.50 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Hook Load, klb

Depth in ft (1:200)

OO(()::tSZ)’ 2018 3760 __
00:34 3780
00:38 3800
00:42 3820
00:46 3840
00:56 3860
00:59 3880 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

0

400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12|-100 100

TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %

0 5k |0 200(8 110 2000 100
L
3

o = ﬁ < i

9
£
.
B
s
S
L

q'""‘\[vmmw Sy

y

R

Andy McCarthy

Notes

3753.95:Connection @
3753.95 ft

3794.00:Deviation Survey
3794.00 ft, Deviation 36.6
deg, Direction 78.3 deg

3847.99:Connection @
3848.00 ft

Page 27 of 58
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Operator: Laramie Energy

Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018

01:03 8900 t
01:07 3920
01:11 3940
01:19 3960
01:23 3980
01:26 4000
01:30 4020 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb

0

Total Gas (GW) (lagged), 19%=100 Units

40010 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

50|0 5

Top Drive Torque, kft:1bf

0 15k

Mud Weight Out, Ib/galus

8 12

Gain Loss, bbl
-100

100

TVD, ft

ROP - Average, ft/hr

5k |0 200

Mud Weight In, Ib/galus

8 11

ROP - Average, ft/hr

0 200

GWEX Propane (lagged), %

0 100

— SR

T

T
n
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Andy McCarthy

Notes

3942.19:Connection @
3942.19 ft

3983.00:Deviation Survey
3983.00 ft, Deviation 35.2
deg, Direction 78.1 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

ooffaé’ 2018 4040 __
01:42 4060
01:45 4080
01:49 4100
01:52 4120
02:04 4140
02:13 4160 —:

Electronic Drilling Recorder

Well Name
Rig: 522

: BCU 0993-21-04E

Location:

Andy McCarthy

Hook Load, klb

0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

Notes

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100
1
S
1
=
3

O

=

e

4036.68:Connection @
4036.69 ft

4078.00:Deviation Survey
4078.00 ft, Deviation 34.4
deg, Direction 78.1 deg

4130.58:Connection @
4130.58 ft

4172.00:Deviation Survey
4172.00 ft, Deviation 34.5
deg, Direction 74.2 deg

Page 29 of 58
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

0ozc:t177, 2018 4180 __
02:21 4200
02:24 4220
02:31 4240
02:35 4260
02:39 4280
02:43 4300
02:47 4320 E

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50]0 5|0 15k (8 12(-100 100
TVD, ft ROP - Average, ftZhr [Mud weight In, Ib/galus [ROP - Average, ft/hr | GWEX Propane (lagged), %
0 5k |0 2008 11]0 200|0 100
I
¢
L
3
{ i
K
Cl’
I
] ]
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Andy McCarthy

Notes

4226.25:Rig Floor set Bit
Position from 4226.25 ft to
4232.60 ft

4266.00:Deviation Survey
4266.00 ft, Deviation 33.9
deg, Direction 73.9 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018
03:02

03:06

03:09

03:14

03:24

03:28

03:34

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

4340 —

4360 —

4380 —

4400 —

4420 —

4440 —

4460 —

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100
¥ : 3
S
:LL}
[
1
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Andy McCarthy

Notes

4325.36:Connection @
4325.36 ft

4361.00:Deviation Survey

4361.00 ft, Deviation 33
deg, Direction 75.1 deg

4419.66:Connection @
4419.66 ft

4455.00:Deviation Survey
4455.00 ft, Deviation 32.1

deg, Direction 75.4 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018
03:40

03:45

03:55

04:01

04.05

04:10

04:18

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 - 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100

4480 —

4500 —

4520 —

4540 —

4560 —

4580 —

4600 —

Page 32 of 58

Andy McCarthy

Notes

4514.17:Connection @
4514.17 ft

4549.00:Deviation Survey
4549.00 ft, Deviation 30.9
deg, Direction 74.6 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018

04:34 4620 t
04:46 4640
04:50 4660
04:54 4680
04:58 4700
05:07 4720
05:11 4740 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb
0 50

ROP - Fast (depth), min/ft

0 5

Top Drive Torque, kft:1bf

0 15k

Mud Weight Out, Ib/galus

8 12

Gain Loss, bbl

-100 100

TVD, ft

ROP - Average, ft/hr

Mud Weight In, Ib/galus

11

ROP - Average, ft/hr

0 200

GWEX Propane (lagged), %

0 100

¥

T

Andy McCarthy

Notes

4608.14:Connection @
4608.14 ft

4644.00:Deviation Survey
4644.00 ft, Deviation 30.8
deg, Direction 76.9 deg

4702.36:Connection @
4702.36 ft

4738.00:Deviation Survey
4738.00 ft, Deviation 30
deg, Direction 77.7 deg

Page 33 of 58
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

005C:t175’ 2018 4760 __
05:18 4780
05:28 4800
05:32 4820
05:40 4840
05:47 4860
05:58 4880 —:

Electronic Drilling Recorder

Well Name:
Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100

TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %

0 5k|0 2008 110 2000 100
T

2
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Andy McCarthy

Notes

4796.67:Connection @
4796.67 ft

4833.00:Deviation Survey
4833.00 ft, Deviation 29.7
deg, Direction 78.8 deg

4890.79:Connection @
4890.79 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy

Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

ooétlz, 2018 4900 __
06:24 4920
06:29 4940
06:35 4960
06:39 4980
06:53 5000
06:59 5020
07:06 5040 E

Electronic Drilling Recorder
Well Name: BCU 0993-21-04E

Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %

0 5k|0 20018 11(0 20010 100

3

3

3

B

i

f

- P=— Y P=—

d

ii
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Andy McCarthy

Notes

4927.00:Deviation Survey
4927.00 ft, Deviation 30.1
deg, Direction 78.7 deg

4985.04:Connection @
4985.05 ft

5021.00:Deviation Survey
5021.00 ft, Deviation 29.6
deg, Direction 78.5 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018
07:12

07:24

07:39

07:42

07:46

07:53

08:15

Electronic Drilling Recorder

5060 —

5080 —

5100 —

5120 —

5140 —

5160 —

5180 —

Well Name: BCU 0993-21-04E Location:
Rig: 522
Hook Load’ Kl [rotaicas ewy daggeay, 196=100 units [ Top Drive RPM, RPM | Pump Pressure, psi Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galUs Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100
=
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Andy McCarthy

Notes

5079.25:Connection @
5079.25 ft

5116.00:Deviation Survey
5116.00 ft, Deviation 27.9

deg, Direction 76.5 deg

5173.58:Connection @
5173.58 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

0ogc:t271, 2018 5200 t
08:25 5220
08:29 5240
08:34 5260
08:42 5280
08:46 5300
08:52 5320 E

Electronic Drilling Recorder

Well Name:
Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb

0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100
=
3 - -
J
-
i
g
H
<
P
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Andy McCarthy

Notes

5210.00:Deviation Survey
5210.00 ft, Deviation 26.9
deg, Direction 76.5 deg

5267.96:Connection @
5267.96 ft

5304.00:Deviation Survey
5304.00 ft, Deviation 25.3
deg, Direction 76 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018
08:58

09:04

09:12

09:17

09:21

09:27

09:41

Electronic Drilling Recorder

5340 —

5360 —

Well Name: BCU 0993-21-04E Location:
Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
0 50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11)0 20010 100
k3
3
=
3
9 E

5380 —

5400

5420 —

5440 —

5460 —
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N
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Andy McCarthy

Notes

5362.15:Connection @
5362.15 ft

5398.00:Deviation Survey
5398.00 ft, Deviation 25.4

deg, Direction 76.3 deg

5456.33:Connection @
5456.33 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy

Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

OOgc:t576, 2018 5480__
10:03 5500
10:11 5520
10:18 5540
10:38 5560
10:48 5580
10:56 5600 —:

Electronic Drilling Recorder

Well Name: BCU 0993-21-04E Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 0 2k |0 200|0 5k |0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

0 5

Top Drive Torque, kft:1bf

0 15k

Mud Weight Out, Ib/galus

8 12

Gain Loss, bbl
-100

100

TVD, ft

ROP - Average, ft/hr

Mud Weight In, Ib/galus

8 11

ROP - Average, ft/hr

0 200

GWEX Propane (lagged), %

0 100

h

™

o\
v

N
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Andy McCarthy

Notes

5493.00:Deviation Survey
5493.00 ft, Deviation 22.6
deg, Direction 76.6 deg

5550.50:Connection @
5550.50 ft

5587.00:Deviation Survey
5587.00 ft, Deviation 21.6
deg, Direction 76.3 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

e
11:07 5640
11:17 5660
11:22 5680
11:27 5700
11:32 5720
11:45 5740
12:06 5760 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50]0 5|0 15k (8 12(-100 100
TVD, ft ROP - Average, ftZhr [Mud weight In, Ib/galus [ROP - Average, ft/hr | GWEX Propane (lagged), %
0 5k |0 2008 11]0 200|0 100
4
= =

I
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Andy McCarthy

Notes

5644.63:Connection @
5644.63 ft

5681.00:Deviation Survey
5681.00 ft, Deviation 19.6
deg, Direction 76.5 deg

5738.87:Connection @
5738.87 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018

12:11 5780 __
12:16 5800
12:21 5820
12:33 5840
12:40 5860
12:46 5880
12:54 5900 —:

Electronic Drilling Recorder

Well Name: BCU 0993-21-04E Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k |0 200|0 5k |0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100

Page 41 of 58

Andy McCarthy

Notes

5775.00:Deviation Survey
5775.00 ft, Deviation 19.1
deg, Direction 79 deg

5832.76:Connection @
5832.76 ft

5869.00:Deviation Survey
5869.00 ft, Deviation 18
deg, Direction 78.4 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018

13:01

13:12 5940 —
13:18 5960 —
13:23 5980 —
13:29 6000 —
13:35 6020 —
13:44 6040 —

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Hook Load, klb

0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

Pump Pressure, psi | Mud Volume, bbl

0 200

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

5920 —

50|0 5|0 15k
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 11
2 4 4
<§ é é
3
< <
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Andy McCarthy

Notes

5927.02:Connection @
5927.02 ft

5963.00:Deviation Survey
5963.00 ft, Deviation 16.7
deg, Direction 77.7 deg

6021.86:Connection @
6021.86 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018

13:50 6060 t
13:58 6080
14:04 6100
14:17 6120
14:24 6140
14:32 6160
14:39 6180 —:

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 - 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100
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T
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Andy McCarthy

Notes

6057.00:Deviation Survey
6057.00 ft, Deviation 15.2
deg, Direction 76.5 deg

6116.34:Connection @
6116.34 ft

6152.00:Deviation Survey
6152.00 ft, Deviation 14.5
deg, Direction 75.8 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018

14:47 6200 t
15:07 6220
15:17 6240
15:24 6260
15:29 6280
15:36 6300
15:56 6320 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Andy McCarthy

Hook Load, klb
0

400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

Notes

50|0 5|0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 0 200(8 1|0 200(0 100
=3 —L
= 3 3
S E
—

e

»

PYSPIUIY PR Y )

5k
L i
<
3

(a

AL

T g Y { T

6210.52:Connection @
6210.52 ft

6246.00:Deviation Survey
6246.00 ft, Deviation 12.4
deg, Direction 75.8 deg

6304.53:Connection @
6304.53 ft
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

e
16:08 6360
16:13 6380
16:54 6400
16:59 6420
17:06 6440
17:13 6460
17:20 6480 —:

Electronic Drilling Recorder

Well Name:
Rig: 522

BCU 0993-21-04E

Location:

Hook Load, klb
0 400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100

i

MAWM

P A el s nal e
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Andy McCarthy

Notes

6340.00:Deviation Survey
6340.00 ft, Deviation 10.5
deg, Direction 75.6 deg

6398.49:Connection @
6398.49 ft

6434.00:Deviation Survey
6434.00 ft, Deviation 9.4
deg, Direction 72.5 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018

17:41 6500 __
17:53 6520
18:01 6540
18:09 6560
18:17 6580
18:51 6600
19:05 6620 —:

Electronic Drilling Recorder

Well Name
Rig: 522

: BCU 0993-21-04E

Location:

Andy McCarthy

Hook Load, klb
0

400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

Notes

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100
-_
y =
= =
=
!:

RS

|

AN

v'mlf rw‘ — ' - g .,w'nw‘ -— "“,, m‘“v—-“"lw"y‘

A P A

A‘,

Alkh

6492.76:Connection @
6492.76 ft

6528.00:Deviation Survey
6528.00 ft, Deviation 8.3
deg, Direction 70.8 deg

6586.94:Connection @
6586.94 ft

6623.00:Deviation Survey
6623.00 ft, Deviation 7

Page 46 of 58

deg, Direction 77.8 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 7, 2018
19:14

19:24

19:30

19:44

19:53

20:01

20:08

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

6640 —

6660 —

6680 —

6700 —

6720 —

6740 —

6760 —

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100
<
ir
<
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Andy McCarthy

Notes

6681.25:Connection @
6681.25 ft

6717.00:Deviation Survey
6717.00 ft, Deviation 6.5

deg, Direction 78.6 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy

Contractor: Helmerich & Payne Drlg Co
Hook Load, klb

Depth in ft (1:200)

Oct 7, 2018

20:21 6780 t
20:29 6800
20:38 6820
20:47 6840
20:59 6860
21:21 6880
21:47 6900 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

0

400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

50

ROP - Fast (depth), min/ft

0 5

Top Drive Torque, kft:1bf

0 15k

Mud Weight Out, Ib/galus

8 12

Gain Loss, bbl
100

-100

TVD, ft

ROP - Average, ft/hr

0 200

Mud Weight In, Ib/galus

8 11

ROP - Average, ft/hr

GWEX Propane (lagged), %

0 100

1

5k

d&

Andy McCarthy

Notes

6775.73:Connection @
6775.73 ft

6811.00:Deviation Survey
6811.00 ft, Deviation 6
deg, Direction 75 deg

6870.24:Connection @
6870.24 ft

6905.00:Deviation Survey
6905.00 ft, Deviation 3.6

deg, Direction 90.5 deg
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Operator: Laramie Energy

Contractor: Helmerich & Payne Drlg Co
Hook Load, klb

Depth in ft (1:200)

-
22:08 6940
22:14 6960
22:31 6980
22:40 7000
22:50 7020
22:57 7040 —:

Electronic Drilling Recorder

Well Name:
Rig: 522

BCU 0993-21-04E

Location:

0

400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100

3

M

T

PN DA eyl 1|

/

Tl AT A0

Andy McCarthy

Notes

6964.39:Connection @
6964.39 ft

6999.00:Deviation Survey
6999.00 ft, Deviation 3.1
deg, Direction 104 deg
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Hook Load, klb

Depth in ft (1:200)

B
23116 7080
23:24 7100
23:35 7120
23:43 7140
23:54 7160
0011 7200 E

Electronic Drilling Recorder

Well Name:
Rig: 522

BCU 0993-21-04E

Location:

0

400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

Mud Volume, bbl

0 1k

Bit Weight, klb

50

ROP - Fast (depth), min/ft

0 5

Top Drive Torque, kft:1bf

0 15k

Mud Weight Out, Ib/galus

8 12

Gain Loss, bbl
100

-100

TVD, ft

5k

ROP - Average, ft/hr

0 200

Mud Weight In, Ib/galus

8 11

ROP - Average, ft/hr

0 200

GWEX Propane (lagged), %

0 100

:

Andy McCarthy

Notes

7058.69:Connection @
7058.69 ft

7094.00:Deviation Survey
7094.00 ft, Deviation 2.3
deg, Direction 103.9 deg

7152.90:Connection @
7152.90 ft

7188.00:Deviation Survey
7188.00 ft, Deviation 2.3
deg, Direction 107 deg

Page 50 of 58
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Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 8, 2018
00:22

00:35

00:48

00:57

01:07

01:17

01:27

Electronic Drilling Recorder

Well Name: BCU 0993-21-04E Location:

Rig: 522
Hook Load, Klb |reuicas@w dagsea. 1%=100units | Top Drive RPM, RPM [ Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl

50]0 5|0 15k (8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %

0 5k|0 20018 11)0 20010 100

7220 —

7240 —

7260 —

7280 —

7300 —

7320 —

7340 —

i A A
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Andy McCarthy

Notes

7247.15:Connection @
7247.15 ft

7282.00:Deviation Survey
7282.00 ft, Deviation 1.9

deg, Direction 112.6 deg

7341.38:Connection @
7341.38 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 8, 2018
01:40

01:48

01:56

02:04

02:21

02:32

02:40

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

7480 —

Rig: 522
Hook Load, Klb |reuicas@w dagsea. 1%=100units | Top Drive RPM, RPM [ Pump Pressure, psi | Mud Volume, bbl
0 400(0 - 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100
=
1

H 4
T

1
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Andy McCarthy

Notes

7435.68:Connection @
7435.68 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 8, 2018
02:49

03:00

03:14

03:25

03:34

03:42

03:54

Electronic Drilling Recorder

7500 —

7520 —

7540 —

7560 —

7580 —

7600 —

7620 —

Well Name: BCU 0993-21-04E Location:
Rig: 522
Hook Load, Kl [rotaicas ewy daggeay, 196=100 units [ Top Drive RPM, RPM | Pump Pressure, psi Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galUs Gain Loss, bbl
50(0 5|0 15k (8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11)0 20010 100
d
1
<
‘
T
JAm.
(E
[ —
p— T
—]
-
2
L
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Andy McCarthy

Notes

7530.55:Connection @
7530.55 ft

7565.00:Deviation Survey
7565.00 ft, Deviation 0.5

deg, Direction 122.8 deg

7624.97:Connection @
7624.97 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

(C))4C:t185’ 2018 7640__
04:24 7660
04:32 7680
04:44 7700
05:00 7720
05:12 7740
05:26 7760 —:

Electronic Drilling Recorder

Well Name: BCU 0993-21-04E Location:

Rig: 522
Hook Load, Klb |reuicas@w dagsea. 1%=100units | Top Drive RPM, RPM [ Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl

50]0 5|0 15k (8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %

0 5k|0 20018 11)0 20010 100

A

T e

il
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Andy McCarthy

Notes

7659.00:Deviation Survey
7659.00 ft, Deviation 0.5
deg, Direction 124.2 deg

7719.26:Connection @
7719.26 ft

7754.00:Deviation Survey
7754.00 ft, Deviation 0.6
deg, Direction 167.9 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 8, 2018
05:37
05:45
06:05
06:14
06:23
06:33
06:41
07:03

Electronic Drilling Recorder

Well Name:

BCU 0993-21-04E

Location:

Andy McCarthy

Notes

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 - 2k|0 20010 5k|0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 20018 11(0 20010 100

7780 —

7800 —

7820 —

7840 —

7860 —

7880 —

7900 —

7920 —

id ""l ﬂﬂnm

A M

7813.36:Connection @
7813.37 ft

deg, Direction 144.4 deg

7907.20:Connection @
7907.20 ft

Page 55 of 58
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7847.99:Deviation Survey
7848.00 ft, Deviation 0.5



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 8, 2018

07:15 7940 t
07:26 7960
07:36 7980
07:44 8000
07:58 8020
08:06 8040
08:20 8060 —:

Electronic Drilling Recorder

Well Name: BCU 0993-21-04E Location:
Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k |0 200|0 5k |0 1k
Bit Weight, klb ROP - Fast (depth), min/ft | Top Drive Torque, kft-1bf Mud Weight Out, Ib/galus Gain Loss, bbl
50]0 5|0 15k (8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k |0 2008 11]0 200|0 100
9
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Andy McCarthy

Notes

7942.00:Deviation Survey
7942.00 ft, Deviation 0.6
deg, Direction 172.4 deg

8001.44:Connection @
8001.44 ft

8036.00:Deviation Survey
8036.00 ft, Deviation 0.2
deg, Direction 8.3 deg

Oct 8, 2018 4:22 PM



Operator: Laramie Energy

Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

Oct 8, 2018
08:40

08:51

09:01

09:14

09:23

09:36

09:59

Electronic Drilling Recorder

Well Name: BCU 0993-21-04E Location:

Rig: 522
Hook Load, Kkl [re cas@w dassen. 196=100units | Top Drive RPM, RPM | Pump Pressure, psi | Mud Volume, bbl
0 400(0 2k |0 200|0 5k |0 1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

8080 —

8100 —

8120 —

8140 —

8160 —

8180 —

8200 —

50|0 5|0 15k |8 12|-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k |0 200(8 110 2000 100
&= 1
4; 3
~ ~]
E 3
3 L
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3
3
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4
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Andy McCarthy

Notes

8095.57:Connection @
8095.58 ft

8131.00:Deviation Survey
8131.00 ft, Deviation 0.4

deg, Direction 319.3 deg

8190.18:Connection @
8190.18 ft

Oct 8, 2018 4:22 PM



Operator: Laramie Energy
Contractor: Helmerich & Payne Drlg Co

Depth in ft (1:200)

(13&113, 2018 8220 __
10:23 8240
10:28 8260
10:50 8280
11:15 8300
11:26 8320
11:35 8340 —:

Electronic Drilling Recorder

Well Name:

Rig: 522

BCU 0993-21-04E

Location:

Andy McCarthy

Hook Load, klb
0

400

Total Gas (GW) (lagged), 19%=100 Units

0 2k

Top Drive RPM, RPM

0 200

Pump Pressure, psi

0 5k

0

Mud Volume, bbl

1k

Bit Weight, klb

ROP - Fast (depth), min/ft

Top Drive Torque, kft:1bf

Mud Weight Out, Ib/galus

Gain Loss, bbl

Notes

50|0 5|0 15k |8 12(-100 100
TVD, ft ROP - Average, ft/hr |Mud Weight In, Ib/galus |ROP - Average, ft/hr | Gwex Propane (lagged), %
0 5k|0 2008 110 2000 100
3
1
1
E F
E
H
4
; 1 1
d 2
E
E
1
SN —

8225.00:Deviation Survey
8225.00 ft, Deviation 0.3
deg, Direction 37.3 deg

8284.59:Connection @
8284.60 ft

8319.00:Deviation Survey
8319.00 ft, Deviation 0.8
deg, Direction 10.8 deg
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