
LITHOLOGY STRIP LOG

WellSight Systems
Scale 1:240 (5"=100') Imperial

Measured Depth Log

Well Name: Deporter 28-27-2H
API: 05-123-47488

Location: Weld Co., CO
License Number: Region: DJ Basin

Spud Date: 11/4/2019 Drilling Completed: 11/12/19
Surface Coordinates: 374 FNL 550 FEL T11N R66W S29

Bottom Hole
Coordinates:

980 FNL 600 FEL T11N R66W S27

Ground Elevation (ft): 5643' K.B. Elevation (ft): 5666'
Logged Interval (ft): 1558' To: 18400' Total Depth (ft): 18400'

Formation: Pierre-Codell
Type of Drilling Fluid: Oil/Brine 75/25

Printed by MudLog from WellSight Systems 1-800-447-1534 www.WellSight.com

OPERATOR

Company: Edge Energy 
Address: 1301 Washington Ave. Suite 300

Golden, CO
80401

GEOLOGIST

Name: Shane Nicklaus
Company: Field Geo Services

Address: 533 Bogart Lane, Unit A
Grand Junction, CO 81505

Comments

                                                                           LOGGED WITH DQ1072

Other Data

Smooth ROP (ft/hr)

GR
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C1-C10 (for WBM)

C1 (ppm)

C2 (ppm)

C3 (ppm)

C4 (ppm)

C5 (ppm)

C6 (ppm)

C7 (ppm)

Total Gas, % Gas

Total Gas (100 ppm = 1 unit)

Percent Gas

Normalized C1, C4, Ben/Tol

Normalized C1

Normalized C4

Normalized C7

Normalized Ben/Tol

Heavy/Light Ratios

10 x C2/C1 (R0)

1000 x C3/C1 (R1)

1000 x nC4/C1

Wetness, Balance

Wetness (Wh)

Balance (Bh)

D
e

p
th

Inorganics

Helium (ppm)

Hydrogen (ppm)

CO2(calc2) (ppm)

Paraffins, Naphthenes, Aromatics

Paraffins%

Naphthenes%

Aromatics%

Aromatic Species

Benzene (ppm)

Toluene (ppm)

Xylenes (ppm)

Water Sol Ratios

Ben/Tol

Ben/cC6

1000 x Ben/C1

Sulfur Species

Sulf/HC

SO (ppm)

SO2 (ppm)

CS2 (ppm)

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

FGS on location and rigged up on 
11/6/19.
Began logging from 1558 ft MD using 
DQ1072 at 13:33 MST on 11/7/2019.

MW 9.5+ Vis 100

Connection @ 1594'

MW 9.5 Vis 99

Connection @ 1684'

MW 9.5 Vis 87

Connection @ 1773'

Connection @ 1862'

MW 9.5 Vis 78

Connection @ 1952'

Connection @ 2041'

Connection @ 2131'

Connection @ 2220'

MW 9.5 Vis 75

Connection @ 2309'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

MW 9.4+ Vis 71

Connection @ 2398'

Connection @ 2487'

Connection @ 2576'

MW 9.4 Vis 71

Connection @ 2665'

Connection @ 2755'

MW 9.4 Vis 69

Connection @ 2845'

Connection @ 2933'

MW 9.4 vis 69

Connection @ 3023'

Connection @ 3113'

Connection @ 3202'

MW 9.4 Vis 68

Connection @ 3291'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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50
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00
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00

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Connection @ 3380'

MW 9.4 Vis 66

Connection @ 3470'

Connection @ 3559'

Midnight Depth
11/8/19

Connection @ 3649'

Connection @ 3738'

MW 9.4 Vis 66

Connection @ 3827'

Connection @ 3917'

MW 9.4+ Vis 68

Connection @ 4006'

MW 9.4 Vis 69

Connection @ 4095'

MW 9.4 Vis 68

Connection @ 4185'

Connection @ 4274'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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41
00
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43
00

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Connection @ 4364'

MW 9.4 Vis 70

Connection @ 4453'

Connection @ 4543'

Connection @ 4632'

MW 9.4 Vis 77

Connection @ 4721'

Connection @ 4810'

Connection @ 4900'

Connection @ 4989'

MW 9.4+ Vis 67

Connection @ 5078'

MW 9.4 Vis 65

Connection @ 5168'

Connection @ 5258'
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53
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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00
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00
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53
00

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Connection @ 5347'

Connection @ 5437'

Connection @ 5526'

MW 9.4 Vis 62

Connection @ 5616'

Connection @ 5705'

Connection @ 5795'

Connection @ 5884'

MW 9.4 Vis 62

Connection @ 5973'

Connection @ 6063'

MW 9.4 Vis 62

Connection @ 6152'

Connection @ 6242'

MW 9.4 Vis 61
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63
00

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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63
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Connection @ 6331'

Connection @ 6421'

Connection @ 6510'

MW 9.3+ Vis 61

Connection @ 6600'

Connection @ 6689'

Connection @ 6778'

Connection @ 6868'

Connection @ 6957'

MW 9.5 Vis 60

Connection @ 7047'

Connection @ 7136'

Connection @ 7225'

Connection @ 7315'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

MW 9.5 Vis 60

Connection @ 7404'

Connection @ 7493'

Connection @ 7582'

MW 9.5 Vis 61

Connection @ 7672'

Connection @ 7762'

MW 9.4+ Vis 60

Connection @ 7851'

Connection @ 7940'

MW 9.5 Vis 62

Connection @ 8030'

KOP @ 8048'

MW 9.4+ Vis 60

Connection @ 8119'

Connection @ 8208'

MW 9.5 Vis 61

Midnight Depth
11/9/19

Connection @ 8298'

MW 9.5 Vis 59
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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00
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00

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Sharon Springs
8374' MD
8308' TVD

Connection @ 8387'

MW 9.4+ Vis 59

Connection @ 8476'

MW 9.4+ Vis 60

Niobrara
8511' MD
8426' TVD

Niobrara A Marl
8514' MD
8429' TVD

Connection @ 8566'

MW 9.4+ Vis 58

Niobrara B Chalk
8604' MD
8500' TVD

Niobrara B Marl
8619' MD
8511' TVD

Connection @ 8655'

Niobrara C Chalk
8738' MD
8589' TVD
Connection @ 8744'

Niobrara C Marl
8796' MD
8621' TVD

MW 9.5 Vis 58

Niobrara D
8823' MD
8634' TVD

Connection @ 8834'

Connection @ 8923'

MW 9.5 Vis 59

Connection @ 9013'

Ft. Hayes
9036' MD
8703' TVD

Connection @ 9102'

Connection @ 9192'

Curve Landed @ 9196'

MW 9.5+ Vis 59

Connection @ 9281'

MW 9.5+ Vis 58

TOOH for Tool Comm Failure @ 9303' 
11:00 MST 11/9/19. BOB 1:15 MST 
11/10/19

MW 9.7 Vis 90

Power failure to agitator 9303-9550'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Power failure to agitator 9303-9550'

Codell
9306' MD
8725' TVD

Connection @ 9371'

MW 9.5 Vis 66

Connection @ 9461'

MW 9.5 Vis 64

Connection @ 9551'

Connection @ 9641'

MW 9.5 Vis 61

Connection @ 9730'

Connection @ 9819'

MW 9.4+ Vis 58

Connection @ 9908'

MW 9.5 Vis 59

Connection @ 9999'

Connection @ 10088'

MW 9.5 Vis 57

Connection @ 10178'

Connection @ 10267'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

MW 9.5 Vis 58

Connection @ 10356'

Connection @ 10445'

MW 9.5+ Vis 60

Connection @ 10534'

Connection @ 10623'

MW 9.6 Vis 59

Connection @ 10713'

Connection @ 10802'

MW 9.6 Vis 55

Connection @ 10892'

Connection @ 10981'

MW 9.6 Vis 55

Connection @ 11071'

Connection @ 11160'

Connection @ 11250'

MW 9.7 Vis 55
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Connection @ 11339'

Connection @ 11429'

Connection @ 11518'

MW 9.6 Vis 53

Connection @ 11607'

Connection @ 11697'

MW 9.6 Vis 56

Connection @ 11786'

Connection @ 11876'

MW 9.6 Vis 56

Connection @ 11965'

MW 9.6+ Vis 60

Connection @ 12054'

Connection @ 12144'

Connection @ 12233'

MW 9.6+ Vis 59

Connection @ 12322'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Connection @ 12412'

MW 9.7 Vis 60

Connection @ 12501'

Connection @ 12590'

MW 9.6+ Vis 60

Connection @ 12680'

Connection @ 12769'

MW 9.6 Vis 61

Connection @ 12858'

Midnight Depth
11/11/19

Connection @ 12947'

MW 9.6+ Vis 62

Connection @ 13037'

Gas Line Frozen 1AM -7AM

Connection @ 13127'

MW 9.6+ Vis 60

Connection @ 13216'

MW 9.6+ Vis 62

Connection @ 13306'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

MW 9.6 Vis 62

Connection @ 13395'

Connection @ 13485'

MW 9.6 Vis 60

Connection @ 13574'

MW 9.6+ Vis 62

Connection @ 13663'

MW 9.5+ Vis 62

Connection @ 13753'

Replace Gas Line 7AM

Connection @ 13842'

Connection @ 13931'

Connection @ 14021'

Connection @ 14110'

MW 9.5 Vis 60

Connection @ 14199'

Connection @ 14288'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

MW 9.6 Vis 57

Connection @ 14378'

MW 9.6 Vis 57

Connection @ 14467'

Connection @ 14557'

Connection @ 14646'

MW 9.6 Vis 62

Connection @ 14735'

Connection @ 14825'

MW 9.6 Vis 62

Connection @ 14914'

MW 9.6+ Vis 62

Connection @ 15004'

Replace Frozen Gas Line @ 15000'

Connection @ 15093'

MW 9.7 Vis 59

Connection @ 15183'

MW 9.6+ Vis 55

Connection @ 15273'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Connection @ 15362'

MW 9.6 Vis 55

Connection @ 15452'

Connection @ 15541'

MW 9.6+ Vis 55

Connection @ 15630'

MW 9.6+ Vis 54

Connection @ 15720'

MW 9.6 Vis 56

Connection @ 15808'

Midnight Depth
11/12/19

Connection @ 15898'

Connection @ 15987'

Connection @ 16076'

MW 9.6+ Vis 53

Connection @ 16166'

Connection @ 16255'

MW 9.6 Vis 53
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Connection @ 16344'

MW 9.6 Vis 53

Connection @ 16434'

MW 9.6+ Vis 54

Connection @ 16523'

Connection @ 16612'

MW 9.7 Vis 54

Connection @ 16702'

Connection @ 16791'

MW 9.7 Vis 54

Connection @ 16881'

Frozen Gas Line @ 16880'

Connection @ 16970'

MW 9.7 Vis 55

Connection @ 17059'

Connection @ 17148'

MW 9.7 Vis 55

Connection @ 17237'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

0 Smooth ROP (ft/hr) 500
0 GR 200

Connection @ 17327'

MW 9.7 Vis 56

Connection @ 17416'

Connection @ 17506'

MW 9.7 Vis 57

Connection @ 17595'

Connection @ 17685'

MW 9.7 Vis 58

Connection @ 17774'

Connection @ 17863'

MW 9.7 Vis 59

Connection @ 17952'

Connection @ 18042'

MW 9.7+ Vis 58

Connection @ 18131'

MW 9.7+ Vis 58

Connection @ 18221'

MW 9.7+ Vis 59

Connection @ 18310'
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C6 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C7 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C8 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C9 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C10 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1



0 Smooth ROP (ft/hr) 500
0 GR 200

MW 9.7+ Vis 59

TD @ 18400' on 11/12/19 @ 16:04 MST

18
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C1 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C2 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C3 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C4 (ppm)
0.01 0.1 1 10 1000 1e4 1e5 1e6

C5 (ppm)

0 Total Gas (100 ppm = 1 unit) 1000
0 Percent Gas 100

0 Normalized C1 100
0 Normalized C4 100
0 Normalized C7 100
0 Normalized Ben/Tol 100

0 10 x C2/C1 (R0) 100
0 1000 x C3/C1 (R1) 100
0 1000 x nC4/C1 200

Wetness (Wh)
1 10 100 1000

Balance (Bh)
1 10 100 1000

18
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0
18
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0 Helium (ppm) 100
0 Hydrogen (ppm) 30000
0 CO2(calc2) (ppm) 10000

20 Paraffins% 75
20 Naphthenes% 75
0 Aromatics% 50

0 Benzene (ppm) 10
0 Toluene (ppm) 10
0 Xylenes (ppm) 10

0 Ben/Tol 1
0 Ben/cC6 1
0 1000 x Ben/C1 10

0 Sulf/HC 50
0 SO (ppm) 1
0 SO2 (ppm) 1
0 CS2 (ppm) 1


