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MUD WT: 9.1/ VIS: 36 pH 10.1

Drilling with WBM

100' Lagged Samples Caught

Bloodhound Calibrated
Gas Bump from Trailer 1258u
Gas Bump from Trap 1025u

Conductor set to 123' MD, Started logging 
at 123' MD

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo 
occ v sl calc, SH: dk gy-blk, plty-sb 
plty, mod frm-frm, carb, non calc, 
nfsoc

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SH: dk gy-blk, plty-sb 
plty, mod frm-frm, carb, non calc, 
nfsoc

MD: 251'  
Inclination: 0.3°  
Azimuth: 248.9°  
TVD: 251'

MD: 159'  
Inclination: 0.3°  
Azimuth: 260.8°  
TVD: 159'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 100
C1-C4 (PPM)0 10000

GAS (units)0 250
C1-C4 (PPM)0 25000

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS DATA IMPORTED FROM 
IBALL GAS CHART

COLUMBINE LOGGING INC. 
RIGGED UP ON 1/20/2017, 2-MAN 

LOGGING WITH BLOODHOUND 
UNIT #313,  BEGAN LOGGING @ 

12:50 MST, ON 1/22/17

53u

53u

46u

69u

55u

59u

95u

135u

80

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

DRILLING DATA IMPORTED FROM 
PASON

150

24.8

541

11.8

DEPTH CORRECTION

542

DRILLING IN THE LARAMIE FRM

Bit #: 1 
Type: Smith Mi616 
Size: 12.25  
Depth In: 112' 
Depth Out: 1,004'  
Hours: 4.5 hrs  
Jets: 4X18  
S/N: JJ8187

395

Lithology Descriptions

DPHI 
DPOR 
R85O 
R20O 

C4 
C3 
C2 
C1 

GAS 
Total Gas & Chromatograph

% Lith

 D
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MUD WT: 9.0/ VIS: 36

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SH: dk gy-blk, plty-sb 
plty, mod frm-frm, carb, non calc, SS: 
wh-lt gy, rr clr-trnsl, vf-f gr, mod sft, sb 
rnd-sb ang, slty-cly mtx, p por; nfsoc

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SH: dk gy-blk, plty-sb 
plty, mod frm-frm, carb, non calc; 
nfsoc

MD: 342'  
Inclination: 0.1°  
Azimuth: 338° 
TVD: 342'

MD: 434'  
Inclination: 0.2°  
Azimuth: 23.5° 
TVD: 434'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

63u

68.1u  
C1: 90.7%  
C2: 0% 
C3: 0% 
C4: 9.3%

32.7u  
C1: 100%  
C2: 0% 

79u

166u

112u

125u

90u

74u

55u

71u

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

DEPTH CORRECTION

541

514

6.9

7.6

533

548

ROP: 535.5 ft/hr  
WOB: 13.1 klbs  
RPM: 74 RPM  
SPM#1: 89 spm  
SPM#2: 90 spm  
SPP: 1,248 PSI

ROP: 538.6 ft/hr  
WOB: 7.8 klbs 
RPM: 77 RPM  
SPM#1: 88 spm  

POSSIBLE 
FOX HILL TOP 
@ 313' MD



CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SH: dk gy-blk, plty-sb 
plty, mod frm-frm, carb, non calc, 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; nfsoc

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SH: dk gy-blk, plty-sb 
plty, mod frm-frm, carb, non calc, 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; nfsoc

MUD WT: 9.1/ VIS: 37

MD: 525'  
Inclination: 0.3°  
Azimuth: 187.9°  
TVD: 525'

MD: 616'  
Inclination: 0.2°  
Azimuth: 261.9°  
TVD: 616'

MD: 708'  
Inclination: 0.2°  
Azimuth: 200.7°  
TVD: 708'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

C2: 0% 
C3: 0% 
C4: 0%

54.9u  
C1: 99.7%  
C2: 0% 
C3: 0% 
C4: 0.3%

72u

85u

76u

67u

72u

46u

75u

76u

87u

85u

86u

490

500

510

520

530

540

550

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

534

6.6

599

537

595

586

RPM: 77 RPM  
SPM#1: 88 spm  
SPM#2: 88 spm  
SPP: 1,238 PSI

ROP: 586.1 ft/hr  
WOB: 9.8 klbs 
RPM: 73 RPM  
SPM#1: 89 spm  
SPM#2: 89 spm  
SPP: 1,626 PSI

8.1

POSSIBLE 
PIERRE FM 
TOP @ 532' MD



CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SH: dk gy-blk, plty-sb 
plty, mod frm-frm, carb, non calc, 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; nfsoc

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SH: dk gy-blk, plty-sb 
plty, mod frm-frm, carb, non calc, 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; nfsoc

MD: 799'  
Inclination: 0.4°  
Azimuth: 209.2°  
TVD: 798.99'

MD: 893'  
Inclination: 0.4°  
Azimuth: 228.1°  
TVD: 892.99'

MD: 949'  
Inclination: 0.4°  
Azimuth: 212.9°  
TVD: 948.99'

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

47u

49.6u  
C1: 100%  
C2: 0% 
C3: 0% 
C4: 0%

93u

50u

85u

86u

95u

92u

100u

58u

102u

111u

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

586

582

9.0

12.6

585

541

ROP: 534.7 ft/hr  
WOB: 11.8 klbs  
RPM: 74 RPM  
SPM#1: 88 spm  
SPM#2: 90 spm  
SPP: 1,780 PSI



MUD WT: 9.1/ VIS: 38 IN 
MUD WT: 9.2/ VIS: 42 OUT

Depth: 1,004  
Mud Weight: 9.3  
Viscosity: 45  
Yield Pt: 16  
Filter Cake: 32  
Solids: 7%  
pH: 9.2  
Chlorides: 8,100 mg/l

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

MD: 1,079'  
Inclination: 0.6°  
Azimuth: 209.5°  
TVD: 1,078.99'

MUD WT: 9.3/ VIS: 47 pH 9.2

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

Bit #: 2 
Type: Smith-KZ616 
Size: 8.75  
Depth In: 1,004'  
Depth Out: 8,273'  
Hours: 39.9 hrs  
Jets: 2X14, 4X15  
S/N: JK6194

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

TD SURFACE 1004' MD @ 16:51 MST on 
1/22/2017. RAN 1002' OF 9 5/8" CASING, 
CEMENTED, TESTED BOP, MADE UP 
7500' OF STANDS, RESMUMED 
DRILLING OF INTERMEDIATE @ 15:05 
MST ON 1/24/2017.

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

64u

57u

54.5u  
C1: 83.1%  
C2: 16.9%  
C3: 0% 
C4: 0%

56u

118u

131u

35u

188u

102u

930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

1,110

1,120

1,130

1,140

1,150

1,160

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

538

1/23-24/2017

DEPTH CORRECTION

394

414

4.3

DEPTH CORRECTION

379

ROP: 390.2 ft/hr  
WOB: 7.6 klbs 
RPM: 39 RPM  
SPM#1: 81 spm  
SPM#2: 84 spm  
SPP: 1,935 PSI

10



CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

MD: 1,173'  
Inclination: 0.5°  
Azimuth: 234.3°  
TVD: 1,172.98'

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc; SHY SS: lt gy, vf-f gr, 
mod srt, v sft-fri, mod cmt; SLTY SH: 
gy-dk gy, sb plty-sb blky, mic gr, slty 
tex, mod frm; nfsoc

MUD WT: 9.2/ VIS: 46 IN 
MUD WT: 9.2/ VIS: 42 OUT

MD: 1,361'  
Inclination: 0.5°  
Azimuth: 201.6°  
TVD: 1,360.98'

MD: 1,268'  
Inclination: 0.4°  
Azimuth: 212.7°  
TVD: 1,267.98'

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

44u

56.1u  
C1: 81.8%  
C2: 18.2%  
C3: 0% 
C4: 0%

99u

112u

127u

146u

136u

1,150

1,160

1,170

1,180

1,190

1,200

1,210

1,220

1,230

1,240

1,250

1,260

1,270

1,280

1,290

1,300

1,310

1,320

1,330

1,340

1,350

1,360

1,370

1,380

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

416

523

9.5

13

489

11.6

ROP: 279.8 ft/hr  
WOB: 3.3 klbs 
RPM: 64 RPM  
SPM#1: 81 spm  
SPM#2: 83 spm  
SPP: 1,328 PSI



CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc; SHY SS: lt gy, vf-f gr, 
mod srt, v sft-fri, mod cmt; SLTY SH: 
gy-dk gy, sb plty-sb blky, mic gr, slty 
tex, mod frm; nfsoc

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc; SHY SS: lt gy, vf-f gr, 
mod srt, v sft-fri, mod cmt; SLTY SH: 
gy-dk gy, sb plty-sb blky, mic gr, slty 
tex, mod frm; nfsoc

MD: 1,549'  
Inclination: 0.6°  
Azimuth: 234° 
TVD: 1,548.9'

MD: 1,455'  
Inclination: 0.5°  
Azimuth: 205.6°  
TVD: 1,454.97'

MUD WT: 9.1/ VIS: 44 IN 
MUD WT: 9.1/ VIS: 46 OUT

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

148u

86.7u  
C1: 100%  
C2: 0% 
C3: 0% 
C4: 0%

97u

146u

155u

168u

196u

1,370

1,380

1,390

1,400

1,410

1,420

1,430

1,440

1,450

1,460

1,470

1,480

1,490

1,500

1,510

1,520

1,530

1,540

1,550

1,560

1,570

1,580

1,590

1,600

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

625

17.3

594

14

ROP: 576.6 ft/hr  
WOB: 16.9 klbs  
RPM: 64 RPM  
SPM#1: 86 spm  
SPM#2: 85 spm  
SPP: 1,934 PSI



MD: 1,642'  
Inclination: 0.9°  
Azimuth: 234.8°  
TVD: 1,641.96'

SHY SS: lt gy, vf-f gr, mod srt, sft-mod 
frm, mod cmt, occ glau incl; CLYST: lt 
gy-gy, sm-slty tex, occ lith frag incl, sb 
blky-blky, v sft, v gumbo, occ v sl calc; 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; nfsoc

SHY SS: lt gy, vf-f gr, mod srt, sft-mod 
frm, mod cmt, occ glau incl; CLYST: lt 
gy-gy, sm-slty tex, occ lith frag incl, sb 
blky-blky, v sft, v gumbo, occ v sl calc; 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; nfsoc

MD: 1,736'  
Inclination: 0.8°  
Azimuth: 227.1°  
TVD: 1,735.95'

MUD WT: 9.1/ VIS: 46 IN 
MUD WT: 9.1/ VIS: 44 OUT

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

164.1u  
C1: 84.7%  
C2: 15.3%  
C3: 0% 
C4: 0%

196u

205u

202u

183u

185u

1,590

1,600

1,610

1,620

1,630

1,640

1,650

1,660

1,670

1,680

1,690

1,700

1,710

1,720

1,730

1,740

1,750

1,760

1,770

1,780

1,790

1,800

1,810

1,820

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

566

13.9

464

12.3

ROP: 333.5 ft/hr  
WOB: 7.8 klbs 
RPM: 64 RPM  
SPM#1: 84 spm  
SPM#2: 86 spm  
SPP: 1,879 PSI



MD: 1,830'  
Inclination: 0.8°  
Azimuth: 235.7°  
TVD: 1,829.94'

SHY SS: lt gy, vf-f gr, mod srt, sft-mod 
frm, mod cmt, occ glau incl; CLYST: lt 
gy-gy, sm-slty tex, occ lith frag incl, sb 
blky-blky, v sft, v gumbo, occ v sl calc; 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; nfsoc

SHY SS: lt gy, vf-f gr, mod srt, sft-mod 
frm, mod cmt, occ glau incl; CLYST: lt 
gy-gy, sm-slty tex, occ lith frag incl, sb 
blky-blky, v sft, v gumbo, occ v sl calc; 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; nfsoc

MD: 1,925'  
Inclination: 0.9°  
Azimuth: 240.8°  
TVD: 1,924.93'

MD: 2,018'  
Inclination: 0.7°  
Azimuth: 243.3°  
TVD: 2,017.92'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

101.4u  
C1: 79.3%  
C2: 20.7%  
C3: 0% 
C4: 0%

183u

155u

158u

159u

1,810

1,820

1,830

1,840

1,850

1,860

1,870

1,880

1,890

1,900

1,910

1,920

1,930

1,940

1,950

1,960

1,970

1,980

1,990

2,000

2,010

2,020

2,030

2,040

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

458

12.4

367

5.4

466

ROP: 250.9 ft/hr  
WOB: 6.7 klbs 
RPM: 64 RPM  
SPM#1: 85 spm  
SPM#2: 86 spm  
SPP: 1,838 PSI



CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

MD: 2,206'  
Inclination: 0.6°  
Azimuth: 213.7°  
TVD: 2,205.91'

MD: 2,112'  
Inclination: 0.4°  
Azimuth: 251° 
TVD: 2,111.92'

MUD WT: 9.1/ VIS: 44 IN 
MUD WT: 9.1/ VIS: 46 OUT

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 250
C1-C4 (PPM)0 25000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

40u

152.7u  
C1: 100%  
C2: 0% 
C3: 0% 
C4: 0%

47u

35u

175u

168u

181u

174u

199u

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,240

2,250

2,260

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

503

10.8

10.3

506

ROP: 406.9 ft/hr  
WOB: 6 klbs 
RPM: 63 RPM  
SPM#1: 85 spm  
SPM#2: 85 spm  
SPP: 2,016 PSI



MD: 2,301'  
Inclination: 0.8°  
Azimuth: 206° 
TVD: 2,300.91'

CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc, SLTY SH: gy-dk gy, sb 
plty-sb blky, mic gr, slty tex, mod frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; nfsoc

MD: 2,394'  
Inclination: 0.7°  
Azimuth: 194.7°  
TVD: 2,393.9'

MUD WT: 9.0/ VIS: 46 IN MUD 
WT: 9.0/ VIS: 48 OUT

SLTY SH: med-dk gy, sb plty- plty, occ 
sb blky, mod frm-frm, slty-gt tex, non 
calc; SHY SLTST: lt gy- med gy, rthy- 
slty tex, sb plty- sb blky, occ plty, frm; 
SHY SS: lt gy, vf-f gr, mod srt, v sft-fri, 
mod cmt; CLYST: lt gy-gy, sm-slty tex, 
occ lith frag incl, sb blky-blky, v sft, v 
gumbo, occ v sl calc; nfsoc

SHY SLTST: lt gy- med gy, rthy- slty 
tex, sb plty- sb blky, occ plty, frm; 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; SHY SS: lt 
gy, vf-f gr, mod srt, v sft-fri, mod cmt; 
CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 250
C1-C4 (PPM)0 25000

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

184.3u  
C1: 96.9%  
C2: 3.1%  
C3: 0% 
C4: 0%

199u

186u

183u

195u

GAS SCALE CHANGE

184u

194u

2,250

2,260

2,270

2,280

2,290

2,300

2,310

2,320

2,330

2,340

2,350

2,360

2,370

2,380

2,390

2,400

2,410

2,420

2,430

2,440

2,450

2,460

2,470

2,480

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP: 490.5 ft/hr  
WOB: 9.3 klbs 
RPM: 63 RPM  
SPM#1: 86 spm  
SPM#2: 86 spm  
SPP: 2,066 PSI

521

11.4

9

522



MD: 2,489'  
Inclination: 0.7°  
Azimuth: 202° 
TVD: 2,488.89'

MD: 2,583'  
Inclination: 1°  
Azimuth: 171.5°  
TVD: 2,582.88'

MD: 2,677'  
Inclination: 1.3°  
Azimuth: 156.3°  
TVD: 2,676.86'

SHY SLTST: lt gy- med gy, rthy- slty 
tex, sb plty- sb blky, occ plty, frm; 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; SHY SS: lt 
gy, vf-f gr, mod srt, v sft-fri, mod cmt; 
CLYST: lt gy-gy, sm-slty tex, occ lith 
frag incl, sb blky-blky, v sft, v gumbo, 
occ v sl calc; nfsoc

SHY SLTST: lt gy- med gy, rthy- slty 
tex, sb plty- sb blky, occ plty, frm; 
SLTY SH: gy-dk gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; SHY SS: lt 
gy, vf-f gr, mod srt, v sft-fri, mod cmt; 
nfsoc

MUD WT: 9.0/ VIS: 48 IN 
MUD WT: 9.0/ VIS: 50 OUT

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

75.6u  
C1: 97%  
C2: 3% 
C3: 0% 
C4: 0%

194u

73u

204u

244u

237u

135u

236u

235.6u  
C1: 100%  
C2: 0% 

2,470

2,480

2,490

2,500

2,510

2,520

2,530

2,540

2,550

2,560

2,570

2,580

2,590

2,600

2,610

2,620

2,630

2,640

2,650

2,660

2,670

2,680

2,690

2,700

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

245

19.1

519

15.1

ROP: 489.5 ft/hr  
WOB: 12.8 klbs  
RPM: 64 RPM  

ROP: 465 ft/hr  
WOB: 10.9 klbs  
RPM: 64 RPM  
SPM#1: 86 spm  
SPM#2: 86 spm  
SPP: 2,143 PSI



SHY SS: lt gy, s&p ip, vf-f gr, mod srt, 
v sft-fri, blk spec, mod cmt; SHY 
SLTST: lt gy- med gy, rthy- slty tex, sb 
plty- sb blky, occ plty, frm; SLTY SH: 
gy-dk gy, sb plty-sb blky, mic gr, slty 
tex, mod frm; nfsoc

MD: 2,769'  
Inclination: 1.4°  
Azimuth: 115.6°  
TVD: 2,768.84'

MD: 2,865'  
Inclination: 1.2°  
Azimuth: 111.1°  
TVD: 2,864.81'

MUD WT: 9.0/ VIS: 47 IN 
MUD WT: 9.0/ VIS: 48 OUT

SHY SS: lt gy, s&p ip, vf-f gr, mod srt, 
v sft-fri, blk spec, mod cmt; SHY 
SLTST: lt gy- med gy, rthy- slty tex, sb 
plty- sb blky, occ plty, frm; SLTY SH: 
gy-dk gy, sb plty-sb blky, mic gr, slty 
tex, mod frm; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

179.7u  
C1: 75.3%  
C2: 24.7%  
C3: 0% 
C4: 0%

C1: 100%  
C2: 0% 
C3: 0% 
C4: 0%

209u

187u

116u

174u

2,690

2,700

2,710

2,720

2,730

2,740

2,750

2,760

2,770

2,780

2,790

2,800

2,810

2,820

2,830

2,840

2,850

2,860

2,870

2,880

2,890

2,900

2,910

2,920

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

316

13.3

RPM: 64 RPM  
SPM#1: 84 spm  
SPM#2: 85 spm  
SPP: 2,212 PSI

1/25/2017

ROP: 295.2 ft/hr  
WOB: 8.5 klbs 
RPM: 64 RPM  
SPM#1: 85 spm  
SPM#2: 85 spm  
SPP: 2,138 PSI

314

9



MD: 2,958'  
Inclination: 1.6°  
Azimuth: 100.5°  
TVD: 2,957.79'

MD: 3,052'  
Inclination: 1.5°  
Azimuth: 94.9° 
TVD: 3,051.75'

MUD WT: 9.0/ VIS: 48 IN 
MUD WT: 9.0/ VIS: 47 OUT

SLTY SH: gy-med gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; SHY SLTST: 
lt gy- med gy, rthy- slty tex, sb plty- sb 
blky, occ plty, frm; SHY SS: lt gy, s&p 
ip, vf-f gr, mod srt, v sft-fri, blk spec, 
mod cmt; nfsoc

SLTY SH: gy-med gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; SHY SLTST: 
lt gy- med gy, rthy- slty tex, sb plty- sb 
blky, occ plty, frm; SHY SS: lt gy, s&p 
ip, vf-f gr, mod srt, v sft-fri, blk spec, 
mod cmt; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

169.5u  
C1: 66%  
C2: 34%  
C3: 0% 
C4: 0%

100u

213u

206u

177u

80u

243u

2,910

2,920

2,930

2,940

2,950

2,960

2,970

2,980

2,990

3,000

3,010

3,020

3,030

3,040

3,050

3,060

3,070

3,080

3,090

3,100

3,110

3,120

3,130

3,140

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

415
9.6

196

8.3

12.8

ROP: 242.7 ft/hr  
WOB: 6.8 klbs 
RPM: 65 RPM  
SPM#1: 86 spm  
SPM#2: 86 spm  
SPP: 2,233 PSI



SLTY SH: gy-med gy, sb plty-sb blky, 
mic gr, slty tex, mod frm; SHY SLTST: 
lt gy- med gy, rthy- slty tex, sb plty- sb 
blky, occ plty, frm, tr shy ss; nfsoc

MD: 3,146'  
Inclination: 1.8°  
Azimuth: 96.1° 
TVD: 3,145.71'

SLTY SH: gy-med gy, sb plty-sb blky, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, rthy slty tex, sb plty-sb 
blky, occ plty, frm, occ shy ss; nfsoc

MUD WT: 9.1/ VIS: 50 IN 
MUD WT: 9.0/ VIS: 50 OUT

Depth: 3,246  
Mud Weight: 9.1  
Viscosity: 53  
Yield Pt: 17  
Filter Cake: 5.6  
Solids: 4%  
pH: 9 
Chlorides: 6,500 mg/l

MD: 3,241'  
Inclination: 1.8°  
Azimuth: 93.7° 
TVD: 3,240.67'

MD: 3,335'  
Inclination: 1.3°  
Azimuth: 81.4° 
TVD: 3,334.63'

MUD WT: 9.1/ VIS: 46 IN 
MUD WT: 9.1/ VIS: 45 OUT

SLTY SH: gy-med gy, sb plty-sb blky, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, rthy slty tex, sb plty-sb 
blky, mod frm-frm, tr shy ss; nfsoc

TOOH due to Tool failure 3246'MD @ 
02:30 MST on 1/25/2017. Resumed 
drilling @ 07:43 MST on 1/25/2017.

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

105u

232u

200u

199u

191u

104u

104.3u  
C1: 96.9%  
C2: 3.1%  
C3: 0% 
C4: 0%

3,130

3,140

3,150

3,160

3,170

3,180

3,190

3,200

3,210

3,220

3,230

3,240

3,250

3,260

3,270

3,280

3,290

3,300

3,310

3,320

3,330

3,340

3,350

3,360

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

417

12.8

248

245

246

173

2.1

4.7

ROP: 248.6 ft/hr  
WOB: 4.3 klbs 
RPM: 65 RPM  
SPM#1: 85 spm  
SPM#2: 83 spm  
SPP: 2,094 PSI

DEPTH CORRECTION



MUD WT: 9.1/ VIS: 47 IN 
MUD WT: 9.1/ VIS: 47 OUT

SLTY SH: gy-med gy, sb plty-sb blky, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, rthy slty tex, sb plty-sb 
blky, mod frm-frm, tr shy ss; nfsoc

SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, tr shy 
ss; tr fnt yel min flor, nsoc

SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, tr shy 
ss; tr fnt yel min flor, nsoc

MD: 3,429'  
Inclination: 1.5°  
Azimuth: 82.2° 
TVD: 3,428.6'

MUD WT: 9.1/ VIS: 47 IN 
MUD WT: 9.1/ VIS: 47 OUT

MD: 3,524'  
Inclination: 1.6°  
Azimuth: 84° 
TVD: 3,523.57'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

229u

231u

277u

256u

105u

280u

323u

268.8u  
C1: 95%  
C2: 5% 
C3: 0% 
C4: 0%

3,350

3,360

3,370

3,380

3,390

3,400

3,410

3,420

3,430

3,440

3,450

3,460

3,470

3,480

3,490

3,500

3,510

3,520

3,530

3,540

3,550

3,560

3,570

3,580

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

247

5.1

301

8.7
312

ROP: 296.3 ft/hr  
WOB: 8.2 klbs 
RPM: 65 RPM  
SPM#1: 84 spm  
SPM#2: 84 spm  
SPP: 2,200 PSI



MUD WT: 9.1/ VIS: 54 IN 
MUD WT: 9.1/ VIS: 48 OUT

SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, tr shy 
ss; tr fnt yel min flor, nsoc

SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SHY SS: 
lt gy-lt brn, occ clr-s&p, vf-f gr, sb 
ang-sb rnd, mod-p srt, mod cmtd, cly 
mtx, p-mod p por, sl calc; rr fnt yel 
min flor, nsoc

MD: 3,617'  
Inclination: 1.1°  
Azimuth: 76.3° 
TVD: 3,616.54'

MD: 3,713'  
Inclination: 0.9°  
Azimuth: 37.4° 
TVD: 3,712.53'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

323u

370u

298u

94u

312u  
C1: 98.1%  
C2: 1.6%  
C3: 0.3%  
C4: 0%

285u

288u

84u

3,570

3,580

3,590

3,600

3,610

3,620

3,630

3,640

3,650

3,660

3,670

3,680

3,690

3,700

3,710

3,720

3,730

3,740

3,750

3,760

3,770

3,780

3,790

3,800

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

296

312

8.1

8.7

ROP: 296.2 ft/hr  
WOB: 6 klbs 
RPM: 63 RPM  
SPM#1: 83 spm  
SPM#2: 82 spm  
SPP: 2,179 PSI

OBS  TOP OF 
SUSSEX @ 
3722' MD

314

296

297



SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SHY SS: 
lt gy-lt brn, occ clr-s&p, vf-f gr, sb 
ang-sb rnd, mod-p srt, mod cmtd, cly 
mtx, p-mod p por, sl calc; rr fnt yel 
min flor, nsoc

MUD WT: 9.2/ VIS: 50 IN 
MUD WT: 9.3/ VIS: 56 OUT

MD: 3,901'  
Inclination: 1.1°  
Azimuth: 357.5°  
TVD: 3,900.5'

MD: 3,994'  
Inclination: 0.9°  
Azimuth: 340.3°  
TVD: 3,993.49'

SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SHY SS: 
lt gy-lt brn, occ clr-s&p, vf-f gr, sb 
ang-sb rnd, mod-p srt, mod cmtd, cly 
mtx, p-mod p por, sl calc; rr fnt yel 
min flor, nsoc

RIG REPAIR AT 3954' MD 
@ 11:45 TO 12:45 MST

MUD WT: 9.2/ VIS: 50 IN 
MUD WT: 9.2/ VIS: 50 OUT

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

89u

277u

288u

286.4u  
C1: 96.7%  
C2: 2.3%  
C3: 0.2%  
C4: 0.8%

158u

283u

239u

3,790

3,800

3,810

3,820

3,830

3,840

3,850

3,860

3,870

3,880

3,890

3,900

3,910

3,920

3,930

3,940

3,950

3,960

3,970

3,980

3,990

4,000

4,010

4,020

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

6.0

ROP: 296.2 ft/hr  
WOB: 2.3 klbs 
RPM: 64 RPM  
SPM#1: 84 spm  
SPM#2: 83 spm  
SPP: 2,168 PSI

5.7

295

296

295

316



MD: 4,088'  
Inclination: 0.6°  
Azimuth: 338.9°  
TVD: 4,087.48'

MUD WT: 9.3/ VIS: 56 IN 
MUD WT: 9.3/ VIS: 56 OUT

SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SS: 
wh-lt gy-lt brn, vf-f gr, sb ang-sb rnd, 
mod-p srt, mod cmtd, cly mtx, p-mod 
p por, sl calc; rr fnt yel min flor, v lt bl 
difse cut, no stn

SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SHY SS: 
lt gy-lt brn, occ clr-s&p, vf-f gr, sb 
ang-sb rnd, mod-p srt, mod cmtd, cly 
mtx, p-mod p por, sl calc; rr fnt yel 
min flor, v lt bl difse cut, no stn

MD: 4,182'  
Inclination: 0.9°  
Azimuth: 319° 
TVD: 4,181.47'

SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SHY SS: 
lt gy-lt brn, occ clr-s&p, vf-f gr, sb 
ang-sb rnd, mod-p srt, mod cmtd, cly 
mtx, p-mod p por, sl calc;  rr fnt yel 
min flor, v lt bl difse cut, no stn

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

260u

248u

90u

280u

298u

89u

295u

312u

216.2u  
C1: 81.2%  
C2: 16%  
C3: 1.4%  
C4: 1.4%

4,010

4,020

4,030

4,040

4,050

4,060

4,070

4,080

4,090

4,100

4,110

4,120

4,130

4,140

4,150

4,160

4,170

4,180

4,190

4,200

4,210

4,220

4,230

4,240

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

345

533

ROP: 491.6 ft/hr  
WOB: 16.2 klbs  
RPM: 63 RPM  
SPM#1: 82 spm  
SPM#2: 81 spm  
SPP: 2,493 PSI

6.1

316

19.6

339

558

OBS TOP OF 
SHANNON SS 
@ 4216



SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SS: 
wh-lt gy-lt brn, vf-f gr, sb ang-sb rnd, 
mod-p srt, mod cmtd, cly mtx, p-mod 
p por, sl calc; rr fnt yel min flor, v lt bl 
difse cut, no stn

MUD WT: 9.3/ VIS: 52 IN 
MUD WT: 9.3/ VIS: 60 OUT

WATER LOSS 5.6 / pH 10.37

SHY SS: lt gy-lt brn, occ clr-s&p, vf-f 
gr, sb ang-sb rnd, mod-p srt, mod 
cmtd, cly mtx, p-mod p por, sl calc, 
SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SS: 
wh-lt gy-lt brn, vf-f gr, sb ang-sb rnd, 
mod-p srt, mod cmtd, cly mtx, p-mod 
p por, sl calc; rr fnt yel min flor, v lt bl 
difse cut, no stn

SHY SS: lt gy-lt brn, occ clr-s&p, vf-f 
gr, sb ang-sb rnd, mod-p srt, mod 
cmtd, cly mtx, p-mod p por, sl calc, 
SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SS: 
wh-lt gy-lt brn, vf-f gr, sb ang-sb rnd, 
mod-p srt, mod cmtd, cly mtx, p-mod 
p por, sl calc; rr fnt yel min flor, v lt bl 
difse cut, no stn

MD: 4,276'  
Inclination: 1.3°  
Azimuth: 302.2°  
TVD: 4,275.46'

MD: 4,371'  
Inclination: 1.3°  
Azimuth: 291.8°  
TVD: 4,370.43'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

107u

310u

304.6u  
C1: 90.2%  
C2: 9.8%  
C3: 0% 
C4: 0%

103u

332u

318u

278u

4,230

4,240

4,250

4,260

4,270

4,280

4,290

4,300

4,310

4,320

4,330

4,340

4,350

4,360

4,370

4,380

4,390

4,400

4,410

4,420

4,430

4,440

4,450

4,460

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

443

500

22.6

ROP: 470.3 ft/hr  
WOB: 16.8 klbs  
RPM: 65 RPM  
SPM#1: 83 spm  
SPM#2: 83 spm  
SPP: 2,709 PSI

13.9

23

519

497



SHY SS: lt gy-lt brn, occ clr-s&p, vf-f 
gr, sb ang-sb rnd, mod-p srt, mod 
cmtd, cly mtx, p-mod p por, sl calc, 
SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SS: 
wh-lt gy-lt brn, vf-f gr, sb ang-sb rnd, 
mod-p srt, mod cmtd, cly mtx, p-mod 
p por, sl calc; rr fnt yel min flor, v lt bl 
difse cut, no stn

MUD WT: 9.4/ VIS: 55 IN 
MUD WT: 9.4/ VIS: 54 OUT

MD: 4,465'  
Inclination: 1.8°  
Azimuth: 300.9°  
TVD: 4,464.4'

SHY SS: lt gy-lt brn, occ clr-s&p, vf-f 
gr, sb ang-sb rnd, mod-p srt, mod 
cmtd, cly mtx, p-mod p por, sl calc, 
SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SS: 
wh-lt gy-lt brn, vf-f gr, sb ang-sb rnd, 
mod-p srt, mod cmtd, cly mtx, p-mod 
p por, sl calc; rr fnt yel min flor, v lt bl 
difse cut, no stn

MD: 4,559'  
Inclination: 1.8°  
Azimuth: 286.7°  
TVD: 4,558.35'

SHY SS: lt gy-lt brn, occ clr-s&p, vf-f 
gr, sb ang-sb rnd, mod-p srt, mod 
cmtd, cly mtx, p-mod p por, sl calc, 
SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SS: 
wh-lt gy-lt brn, vf-f gr, sb ang-sb rnd, 
mod-p srt, mod cmtd, cly mtx, p-mod 
p por, sl calc; rr fnt yel min flor, v lt bl 
difse cut, no stn

MD: 4,653'  
Inclination: 1.9°  
Azimuth: 275.1°  
TVD: 4,652.3'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

315u

360u

343u

354.1u  
C1: 89.7%  
C2: 9.4%  
C3: 1% 
C4: 0%

207u

348u

311u

332u

4,450

4,460

4,470

4,480

4,490

4,500

4,510

4,520

4,530

4,540

4,550

4,560

4,570

4,580

4,590

4,600

4,610

4,620

4,630

4,640

4,650

4,660

4,670

4,680

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

518

386

12.5

417

ROP: 462.7 ft/hr  
WOB: 16.5 klbs  
RPM: 66 RPM  
SPM#1: 82 spm  
SPM#2: 83 spm  
SPP: 2,804 PSI

394

414

13.1



SHY SS: lt gy-lt brn, occ clr-s&p, vf-f 
gr, sb ang-sb rnd, mod-p srt, mod 
cmtd, cly mtx, p-mod p por, sl calc, 
SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SS: 
wh-lt gy-lt brn, vf-f gr, sb ang-sb rnd, 
mod-p srt, mod cmtd, cly mtx, p-mod 
p por, sl calc; rr fnt yel min flor, v lt bl 
difse cut, no stn

SHY SS: lt gy-lt brn, occ clr-s&p, vf-f 
gr, sb ang-sb rnd, mod-p srt, mod 
cmtd, cly mtx, p-mod p por, sl calc, 
SLTY SH: gy-med gy, occ lt brn, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SLTST: lt gy-med gy, rthy slty tex, 
sb plty-sb blky, mod frm-frm, SS: 
wh-lt gy-lt brn, vf-f gr, sb ang-sb rnd, 
mod-p srt, mod cmtd, cly mtx, p-mod 
p por, sl calc; rr fnt yel min flor, v lt bl 
difse cut, no stn

MD: 4,747'  
Inclination: 1.5°  
Azimuth: 286.2°  
TVD: 4,746.26'

SLTY SH: gy-med gy, sb plty-sb blky, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, rthy slty tex, sb plty-sb 
blky, mod frm-frm, occ grdg to shy ss; 
SHY SS: lt gy, occ clr-s&p, vf-f gr, sb 
ang-sb rnd, mod-p srt, mod cmtd, cly 
mtx, p-mod p por, v sl calc; nfsoc

MD: 4,841'  
Inclination: 1.5°  
Azimuth: 308° 
TVD: 4,840.23'

MUD WT: 9.4/ VIS: 54 IN 
MUD WT: 9.4/ VIS: 58 OUT

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

337.6u  
C1: 93.1%  
C2: 5.3%  
C3: 1.2%  
C4: 0.4%

338u

119u

343u

404u

398u

315.5u  
C1: 95.6%  
C2: 2.2%  

4,670

4,680

4,690

4,700

4,710

4,720

4,730

4,740

4,750

4,760

4,770

4,780

4,790

4,800

4,810

4,820

4,830

4,840

4,850

4,860

4,870

4,880

4,890

4,900

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

418

ROP: 390 ft/hr  
WOB: 16.6 klbs  
RPM: 64 RPM  
SPM#1: 80 spm  
SPM#2: 82 spm  
SPP: 2,946 PSI

393

421

392

12.9

12.5

ROP: 394 ft/hr  
WOB: 9.6 klbs 
RPM: 66 RPM  



MD: 4,936'  
Inclination: 1.8°  
Azimuth: 321.8°  
TVD: 4,935.19'

SLTY SH: gy-med gy, sb plty-sb blky, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, rthy slty tex, sb plty-sb 
blky, mod frm-frm, occ grdg to shy ss; 
SHY SS: lt gy, occ clr-s&p, vf-f gr, sb 
ang-sb rnd, mod-p srt, mod cmtd, cly 
mtx, p-mod p por, v sl calc; nfsoc

MUD WT: 9.4/ VIS: 49 IN 
MUD WT: 9.4/ VIS: 58 OUT

MD: 5,030'  
Inclination: 1.8°  
Azimuth: 326.6°  
TVD: 5,029.14'

MD: 5,124'  

SHY SLTST: lt gy-med gy, slty-gt tex, 
sb plty-sb blky, mod frm-frm, occ grdg 
to shy ss; SLTY SH: gy-med gy, sb 
plty-sb blky, mic gr, slty tex grdg to 
shy sltst, mod sft-mod frm, v sl calc; 
SHY SS: lt gy, tr clr-s&p, vf-f gr, sb 
ang-sb rnd, mod-p srt, mod cmtd, cly 
mtx, p-mod p por, v sl calc; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

404u

125u

358u

C2: 2.2%  
C3: 2.2%  
C4: 0%

409u

419u

144u

386.1u  
C1: 93.8%  
C2: 2.5%  
C3: 2.8%  
C4: 0.9%

4,890

4,900

4,910

4,920

4,930

4,940

4,950

4,960

4,970

4,980

4,990

5,000

5,010

5,020

5,030

5,040

5,050

5,060

5,070

5,080

5,090

5,100

5,110

5,120

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

419

18.6

418

12.9

ROP: 394 ft/hr  
WOB: 12.4 klbs  
RPM: 64 RPM  
SPM#1: 83 spm  
SPM#2: 82 spm  
SPP: 2,958 PSI

RPM: 66 RPM  
SPM#1: 84 spm  
SPM#2: 83 spm  
SPP: 2,932 PSI



MD: 5,124'  
Inclination: 1.7°  
Azimuth: 319° 
TVD: 5,123.1'

SLTY SH: gy-med gy, sb plty-sb blky, 
occ plty, mic gr, slty tex grdg to shy 
sltst, mod sft-mod frm, v sl calc; SHY 
SLTST: lt gy-med gy, slty-gt tex, sb 
plty-sb blky, mod frm-frm, occ grdg to 
shy ss; SHY SS: lt gy, tr clr-s&p, vf-f 
gr, sb ang-sb rnd, mod-p srt, mod 
cmtd, cly mtx, p-mod p por, v sl calc; 
nfsoc

MD: 5,219'  
Inclination: 1.2°  
Azimuth: 317.4°  
TVD: 5,218.07'

SLTY SH: gy-med gy, sb plty-sb blky, 
occ plty, mic gr, slty tex grdg to shy 
sltst, mod sft-mod frm, v sl calc; SHY 
SLTST: lt gy-med gy, slty-gt tex, sb 
plty-sb blky, mod frm-frm, occ grdg to 
shy ss; SHY SS: lt gy, tr clr-s&p, vf-f 
gr, sb ang-sb rnd, mod-p srt, mod 
cmtd, cly mtx, p-mod p por, tr glau 
incl, v sl calc; nfsoc

MD: 5,313'  
Inclination: 0.5°  
Azimuth: 300° 
TVD: 5,312.06'

MUD WT: 9.4/ VIS: 47 IN 
MUD WT: 9.4/ VIS: 49 OUT

MUD WT: 9.4/ VIS: 45 IN 
MUD WT: 9.4/ VIS: 46 OUT

SLTY SH: gy-med gy, sb plty-plty, mic 
gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm, tr shy ss; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 500
C1-C4 (PPM)0 50000

GAS (units)0 3000
C1-C4 (PPM)0 300000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

449u

GAS SCALE CHANGE

351u

265.3u  
C1: 82.4%  
C2: 11.2%  
C3: 6.5%  
C4: 0%

572u

503u

5,110

5,120

5,130

5,140

5,150

5,160

5,170

5,180

5,190

5,200

5,210

5,220

5,230

5,240

5,250

5,260

5,270

5,280

5,290

5,300

5,310

5,320

5,330

5,340

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

455

21

453

17.8

483
21.6

ROP: 486.5 ft/hr  
WOB: 21.3 klbs  
RPM: 64 RPM  
SPM#1: 81 spm  
SPM#2: 82 spm  
SPP: 3,048 PSI



MD: 5,408'  
Inclination: 0.2°  
Azimuth: 2.1° 
TVD: 5,407.06'

MD: 5,502'  
Inclination: 0.3°  
Azimuth: 216° 
TVD: 5,501.06'

SLTY SH: gy-med gy, sb plty-plty, mic 
gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm, tr shy ss; nfsoc

SLTY SH: gy-med gy, sb plty-occ plty, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm; nfsoc

SLTY SH: gy-med gy, sb plty-occ plty, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 3000
C1-C4 (PPM)0 300000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

595.5u  
C1: 75.4%  
C2: 14.4%  
C3: 9.6%  
C4: 0.6%

804u

785u

563u

621u

789u

798

5,330

5,340

5,350

5,360

5,370

5,380

5,390

5,400

5,410

5,420

5,430

5,440

5,450

5,460

5,470

5,480

5,490

5,500

5,510

5,520

5,530

5,540

5,550

5,560

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP: 383.2 ft/hr  
WOB: 16 klbs 
RPM: 65 RPM  
SPM#1: 79 spm  
SPM#2: 79 spm  
SPP: 2,939 PSI

455

405

18.8

20.9



MD: 5,596'  
Inclination: 0.3°  
Azimuth: 217.4°  
TVD: 5,595.05'

MD: 5,690'  
Inclination: 0.6°  
Azimuth: 167.5°  
TVD: 5,689.05'

MUD WT: 9.3/ VIS: 47 IN 
MUD WT: 9.3/ VIS: 49 OUT

SLTY SH: gy-med gy, sb plty-occ plty, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm, tr shy ss, tr cly; nfsoc

MD: 5,783'  

SLTY SH: gy-med gy, sb plty-occ plty, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm, tr shy ss, tr cly; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 3000
C1-C4 (PPM)0 300000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

991.4u  
C1: 67.4%  
C2: 18.3%  
C3: 11.7%  
C4: 2.6%

1151u

543u

983u

1272u

868u

1653u

5,550

5,560

5,570

5,580

5,590

5,600

5,610

5,620

5,630

5,640

5,650

5,660

5,670

5,680

5,690

5,700

5,710

5,720

5,730

5,740

5,750

5,760

5,770

5,780

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

430

13.5

458

20.9

ROP: 440.6 ft/hr  
WOB: 17.7 klbs  
RPM: 64 RPM  
SPM#1: 79 spm  
SPM#2: 80 spm  
SPP: 3,063 PSI



MD: 5,783'  
Inclination: 1.1°  
Azimuth: 143.1°  
TVD: 5,782.04'

MD: 5,878'  
Inclination: 1.8°  
Azimuth: 139.6°  
TVD: 5,877.01'

SLTY SH: gy-dk gy, sb plty-occ plty, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc, tr shy sltst, tr 
shy ss, tr cly; nfsoc

SLTY SH: gy-dk gy, sb plty-occ plty, 
mic gr, slty tex grdg to shy sltst, mod 
sft-mod frm, v sl calc, tr shy sltst, tr 
shy ss, tr cly; nfsoc

MUD WT: 9.3/ VIS: 46 IN 
MUD WT: 9.4/ VIS: 49 OUT

MD: 5,972'  
Inclination: 2.1°  
Azimuth: 145° 
TVD: 5,970.96'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 3000
C1-C4 (PPM)0 300000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 3000
C1-C4 (PPM)0 300000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

1917u

2228u

2,015.3u  
C1: 60%  
C2: 17.7%  
C3: 17.2%  
C4: 5%

2104u

2381u

5,770

5,780

5,790

5,800

5,810

5,820

5,830

5,840

5,850

5,860

5,870

5,880

5,890

5,900

5,910

5,920

5,930

5,940

5,950

5,960

5,970

5,980

5,990

6,000

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

444

14.7

10.3

ROP: 369.1 ft/hr  
WOB: 9.5 klbs 
RPM: 64 RPM  
SPM#1: 79 spm  
SPM#2: 80 spm  
SPP: 3,014 PSI

420



MD: 6,067'  
Inclination: 2.3°  
Azimuth: 149.4°  
TVD: 6,065.89'

MUD WT: 9.4/ VIS: 46 IN 
MUD WT: 9.4/ VIS: 46 OUT

MUD WT: 9.5/ VIS: 46 IN 
MUD WT: 9.5/ VIS: 48 OUT

SLTY SH: gy-med gy, sb plty-occ plty, 
mic gr, slty tex, grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm, tr shy ss, tr cly; nfsoc

SLTY SH: gy-med gy, sb plty-occ plty, 
mic gr, slty tex, grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm, tr shy ss, tr cly; nfsoc

MD: 6,159'  
Inclination: 2.6°  
Azimuth: 144.1°  
TVD: 6,157.8'

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 3000
C1-C4 (PPM)0 300000

GAS (units)0 6000
C1-C4 (PPM)0 600000

GAS (units)0 3000
C1-C4 (PPM)0 300000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

2120u

628u

1782u

2110u

1,684.3u  
C1: 68.7%  
C2: 10.5%  
C3: 14.6%  
C4: 6.1%

593u

2342u

5,990

6,000

6,010

6,020

6,030

6,040

6,050

6,060

6,070

6,080

6,090

6,100

6,110

6,120

6,130

6,140

6,150

6,160

6,170

6,180

6,190

6,200

6,210

6,220

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

12

9.7

ROP: 221.5 ft/hr  
WOB: 9.3 klbs 
RPM: 63 RPM  
SPM#1: 80 spm  
SPM#2: 79 spm  
SPP: 2,788 PSI

238

212



MD: 6,252'  
Inclination: 1.8°  
Azimuth: 159.9°  
TVD: 6,250.73'

SLTY SH: gy-med gy, sb plty-plty, mic 
gr, slty tex, grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm, occ grdg to shy ss; 
nfsoc

SLTY SH: gy-med gy, sb plty-plty, mic 
gr, slty tex, grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm, occ grdg to shy ss; 
nfsoc

MD: 6,345'  
Inclination: 1.3°  
Azimuth: 159.2°  
TVD: 6,343.7'

MD: 6,438'  
Inclination: 1.5°  
Azimuth: 161.5°  

MUD WT: 9.5/ VIS: 45 IN 
MUD WT: 9.4/ VIS: 49 OUT

DPHI (decp) 0100

DPHI (decp) -0.10.3

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 6000
C1-C4 (PPM)0 600000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

2342u

140u

2377u

2,218.4u  
C1: 59.5%  
C2: 20.1%  
C3: 20.5%  
C4: 0%

73u

3127u

6,210

6,220

6,230

6,240

6,250

6,260

6,270

6,280

6,290

6,300

6,310

6,320

6,330

6,340

6,350

6,360

6,370

6,380

6,390

6,400

6,410

6,420

6,430

6,440

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

11

211

9.4

ROP: 210.3 ft/hr  
WOB: 10.9 klbs  
RPM: 64 RPM  
SPM#1: 80 spm  
SPM#2: 80 spm  
SPP: 2,937 PSI

211

1/26/2017



Inclination: 1.5°  
Azimuth: 161.5°  
TVD: 6,436.67'

MUD WT: 9.6/ VIS: 48 IN 
MUD WT: 9.5/ VIS: 49 OUT

SLTY SH: gy-med gy, sb plty-plty, mic 
gr, slty tex, grdg to shy sltst, mod 
sft-mod frm, v sl calc; SHY SLTST: lt 
gy-med gy, slty-gt tex, sb plty-sb blky, 
mod frm-frm, occ grdg to shy ss, mod 
abnt bent; bri yel min flor, mod bri 
difse, mod stmg, mod show

MD: 6,531'  
Inclination: 1.5°  
Azimuth: 168.7°  
TVD: 6,529.64'

MD: 6,623'  
Inclination: 1.8°  
Azimuth: 173.8°  
TVD: 6,621.6'

MRLST: gy-dk gy, mot, sb blky-sb plty, 
occ plty, mod sft-mod frm, calc-v calc
CHK: lt-med gy, sb blky-blky, mod sft, 
sm-wxy tex, v calc
SLTY SH: gy brn-dk gy, lt gy-gy ip, sb 
plty-sb blky, mod frm-frm, mic gr, slty 
tex, calc, com bent; tr yel-orng min 
flor, mod bri bl difse cut, mod show

MRLST: gy-med gy, mot, sb blky-sb 
plty, occ plty, mod sft-mod frm, mot ip, 
calc-v calc; CHK: med gy, occ lt gy, sb 
blky-blky, mod sft, sm-wxy tex, v calc,  
com inoc frags, tr pyr; mod bri bl difse 
cut, mod show

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 6000
C1-C4 (PPM)0 600000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 6000
C1-C4 (PPM)0 600000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

4397u
1,788.7u  
C1: 74.3%  
C2: 13.2%  
C3: 9.5%  
C4: 3%

5157u

5623u

5686u

6,430

6,440

6,450

6,460

6,470

6,480

6,490

6,500

6,510

6,520

6,530

6,540

6,550

6,560

6,570

6,580

6,590

6,600

6,610

6,620

6,630

6,640

6,650

6,660

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

36820.7

195

25.5

260

17.7

ROP: 346.9 ft/hr  
WOB: 15.9 klbs  
RPM: 63 RPM  
SPM#1: 79 spm  
SPM#2: 79 spm  
SPP: 3,116 PSI

OBS TOP OF 
NIOBRARA @ 
6524' MD

OBS TOP OF 
SHARON 
SPRINGS @ 
6497' MD



MUD WT: 9.6/ VIS: 48 IN 
MUD WT: 9.5/ VIS: 52 OUT

MD: 6,717'  
Inclination: 2.6°  
Azimuth: 181.9°  
TVD: 6,715.53'

Depth: 6,682  
Mud Weight: 9.6  
Viscosity: 58  
Yield Pt: 23  
Filter Cake: 32  
Solids: 10%  
pH: 9 
Chlorides: 5,000 mg/l

MD: 6,812'  
Inclination: 1.5°  
Azimuth: 180.5°  
TVD: 6,810.47'

MUD WT: 9.8/ VIS: 45 IN 
MUD WT: 9.8/ VIS: 47 OUT

MRLST: gy-med gy, mot, sb blky-sb 
plty, occ plty, mod sft-mod frm, mot ip, 
calc-v calc; CHK: med gy, occ lt gy, sb 
blky-blky, mod sft, sm-wxy tex, v calc,  
com inoc frags, tr pyr; mod bri bl difse 
cut, mod show

MRLST: gy-med gy, mot, sb blky-sb 
plty, occ plty, mod sft-mod frm, mot ip, 
calc-v calc; CHK: med gy, occ lt gy, sb 
blky-blky, mod sft, sm-wxy tex, v calc,  
com inoc frags, tr pyr; scat bri yel min 
flor, mod bri bl difse stmg cut, mod 
show

MUD WT: 9.8/ VIS: 49 IN 
MUD WT: 9.8/ VIS: 49 OUT

LS: lt gy-gy, brn-bf, sb blky-sb plty, 
mod frm-frm, wxy-mcxln tex, v calc, 
SS: gy-brn, v f-f gr, sb rnd-sb ang, ply 
srt, pred cons, uncons ip, brit clus, 
mod g-g por, occ grdg to shy ss, sl 
calc, SLTY SH: med- dk gy, sb 
plty-plty, fis ip, slty tex, mod frm-frm, sl 
calc; scat bri yel min flor, mod bri bl 
difse stmg cut, mod show

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 6000
C1-C4 (PPM)0 600000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

5271u

1419u

5184u

5,385.7u  
C1: 0% 
C2: 0% 
C3: 100%  
C4: 0%

3605u

3102u

4558u

3585u

6,650

6,660

6,670

6,680

6,690

6,700

6,710

6,720

6,730

6,740

6,750

6,760

6,770

6,780

6,790

6,800

6,810

6,820

6,830

6,840

6,850

6,860

6,870

6,880

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP: 233.1 ft/hr  
WOB: 18.9 klbs  
RPM: 65 RPM  
SPM#1: 80 spm  
SPM#2: 78 spm  
SPP: 3,236 PSI

291

17.6

87

246

7.8

OBS TOP 
OF FORT 
HAYS @ 
6801' MD

OBS TOP OF 
CARLISLE @ 
6839' MD

OBS TOP OF 
CODELL @ 
6825' MD



MD: 6,906'  
Inclination: 1.1°  
Azimuth: 191.8°  
TVD: 6,904.45'

RIG REPAIR AT 6964' MD 
@ 06:13 TO 08:20 MST

MUD WT: 9.8/ VIS: 47 IN 
MUD WT: 9.7/ VIS: 49 OUT

MUD WT: 9.8/ VIS: 47 IN 
MUD WT: 9.7/ VIS: 52 OUT

MD: 7,000'  
Inclination: 0.8°  
Azimuth: 216.9°  
TVD: 6,998.43'

MD: 7,093'  
Inclination: 1°  
Azimuth: 236.9°  
TVD: 7,091.41'

SLTY SH: med-dk gy, sb plty-plty, occ 
mot, slty tex, mod frm-frm, mod calc, 
mod abnt cal incl, SS: gy-brn, v f-f gr, 
sb rnd-sb ang, ply srt, pred cons, 
uncons ip, brit clus, mod g-g por, occ 
grdg to shy ss, sl calc, LS: brn-gy brn, 
occ bf, sb blky, mod frm-v sft, 
mcxln-wxy-sm tex, occ grdg to chk, v 
calc, tr inoc frags; scat bri yel min flor, 
lt bl difse stmg cut, no show

SLTY SH: med-dk gy, sb plty-plty, occ 
mot, slty tex, mod frm-frm, mod calc, 
mod abnt cal incl, SS: gy-brn, v f-f gr, 
sb rnd-sb ang, ply srt, pred cons, 
uncons ip, brit clus, mod g-g por, occ 
grdg to shy ss, sl calc, LS: brn-gy brn, 
occ bf, sb blky, mod frm-v sft, 
mcxln-wxy-sm tex, occ grdg to chk, v 
calc, tr inoc frags; scat bri yel min flor, 
lt bl difse stmg cut, no show

SLTY SH: med-dk gy, sb plty-sb blky, 
occ mot, slty tex, mod frm-frm, mod 
calc, tr cal incl, scat bent; scat bri yel 
min flor, mod bri bl difse stmg cut, no 
show

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 6000
C1-C4 (PPM)0 600000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

3892u

2,453.8u  
C1: 68.6%  
C2: 15.5%  
C3: 12.2%  
C4: 3.7%

3020u

5138u

4202u

4446u4,836.4u  
C1: 67.4%  
C2: 15.8%  

6,870

6,880

6,890

6,900

6,910

6,920

6,930

6,940

6,950

6,960

6,970

6,980

6,990

7,000

7,010

7,020

7,030

7,040

7,050

7,060

7,070

7,080

7,090

7,100

ROP (ft/hr)0 1000
WOB (klbs)0 100

WL-Gamma (api)0 300

195

227

238

246

17.1

14.4

278

ROP: 289 ft/hr  
WOB: 11.2 klbs  

ROP: 245 ft/hr  
WOB: 16.8 klbs  
RPM: 64 RPM  
SPM#1: 79 spm  
SPM#2: 79 spm  
SPP: 3,211 PSI

OBS TOP OF 
GREENHORN 
LS @ 6901' MD



MUD WT: 9.9/ VIS: 46 IN 
MUD WT: 9.8/ VIS: 48 OUT

SLTY SH: med-dk gy, sb plty-sb blky, 
occ mot, slty tex, mod frm-frm, mod 
calc, tr cal incl, scat bent; scat bri yel 
min flor, mod bri bl difse stmg cut, no 
show

SLTY SH: med-dk gy, sb plty-sb blky, 
occ mot, slty tex, mod frm-frm, mod 
calc, tr cal incl, scat bent, SS: gy-brn, 
occ wh-clr, v f-f gr, occ med gr, sb 
rnd-sb ang, ply-mod ply srt, pred 
cons, mod-w cmtd, predy sil cmt, shy 
ip, p-fr por; scat bri yel min flor, fnt lt bl 
difse cut, no show

SLTY SH: med-dk gy, sb plty-sb blky, 
occ mot, slty tex, mod frm-frm, mod 
calc, tr cal incl, scat bent, SS: gy-brn, 
occ wh-clr, v f-f gr, occ med gr, sb 
rnd-sb ang, ply-mod ply srt, pred 
cons, mod-w cmtd, predy sil cmt, shy 
ip, p-fr por; scat bri yel min flor, fnt lt bl 
difse cut, no show

MUD WT: 10.5/ VIS: 47 IN 
MUD WT: 10.5/ VIS: 49 OUT

MUD WT: 10.1/ VIS: 47 IN 
MUD WT: 10.1/ VIS: 47 OUT

MD: 7,186'  
Inclination: 1.2°  
Azimuth: 257° 
TVD: 7,184.4'

MD: 7,279'  
Inclination: 0.8°  
Azimuth: 266.6°  
TVD: 7,277.38'

SLTY SH: med-dk gy, sb plty-sb blky, 
occ mot, slty tex, mod frm-frm, mod 
calc, tr cal incl, scat bent, SS: wh-lt 
brn, brn-dk brn ip, f-med gr, occ v f gr, 
sb rnd-sb ang, ply-mod ply srt, pred 
cons, mod-w cmtd, predy sil cmt, shy 
ip, p-fr por; scat bri yel min flor, lt bl 
difse cut, tr dd o in sample

STARTED 50' SAMPLE INTERVAL

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 6000
C1-C4 (PPM)0 600000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

5130u

C2: 15.8%  
C3: 13.3%  
C4: 3.5%

4868u

4939u

1974u

2821u

4268u

2,458.7u  
C1: 65.9%  
C2: 16.2%  
C3: 12.3%  
C4: 5.6%

7,090

7,100

7,110

7,120

7,130

7,140

7,150

7,160

7,170

7,180

7,190

7,200

7,210

7,220

7,230

7,240

7,250

7,260

7,270

7,280

7,290

7,300

7,310

7,320

ROP (ft/hr)0 1000

ROP (ft/hr)0 500WOB (klbs)0 100
WL-Gamma (api)0 300

317

7.8

190

141

11.6

85

ROP: 289 ft/hr  
WOB: 11.2 klbs  
RPM: 63 RPM  
SPM#1: 78 spm  
SPM#2: 79 spm  
SPP: 3,164 PSI

ROP SCALE CHANGE

280

OBS 
X-BENT @ 
7126' MD

OBS TOP OF 
"D" SAND @ 
7238' MD

ROP: 119 ft/hr  
WOB: 6.5 klbs 
RPM: 40 RPM  
SPM#1: 71 spm  
SPM#2: 74 spm  
SPP: 2,621 PSI

OBS TOP OF 
"J" SAND @ 
7299' MD



MUD WT: 10.0/ VIS: 47 IN 
MUD WT: 10.0/ VIS: 49 OUT

SLTY SH: med-dk gy, sb plty-sb blky, 
occ mot, slty tex, mod frm-frm, mod 
calc, tr cal incl, scat bent, SS: wh-lt 
brn, brn-dk brn ip, f-med gr, occ v f gr, 
sb rnd-sb ang, ply-mod ply srt, pred 
cons, mod-w cmtd, predy sil cmt, shy 
ip, p-fr por; scat bri yel min flor, lt bl 
difse cut, tr dd o in sample

SLTY SH: med-dk gy, sb plty-sb blky, 
occ mot, slty tex, mod frm-frm, mod 
calc, slty-sdy ip, tr bent, sl calc, SS: lt 
brn-brn-dk brn, vf-f gr, occ med gr, sb 
rnd-sb ang, ply srt, pred cons, mod 
cmtd, sil-arg cmt, shy ip, p por, v sl 
calc; tr bri yel min flor, lt bl difse cut, 
no show

MUD WT: 9.9/ VIS: 45 IN 
MUD WT: 9.9/ VIS: 48 OUT

MUD WT: 9.9/ VIS: 45 IN 
MUD WT: 9.8/ VIS: 49 OUT

MD: 7,374'  
Inclination: 0.4°  
Azimuth: 289.7°  
TVD: 7,372.38'

MD: 7,468'  
Inclination: 0.4°  
Azimuth: 254.3°  
TVD: 7,466.38'

SLTY SH: med-dk gy, sb plty-sb blky, 
occ mot, slty tex, mod frm-frm, mod 
calc, tr cal incl, scat bent, SS: wh-cl, lt 
brn ip, f-med gr, occ vf gr, sb rnd-sb 
ang, ang ip, mod ply srt, pred cons, 
mod-w cmtd, predy sil cmt, p-fr por; 
scat bri yel min flor, lt bl difse stmg 
cut, occ o stn in samples

SLTY SH: med-dk gy, sb plty-sb blky, 
occ mot, slty tex, mod frm-frm, mod 
calc, slty-sdy ip, tr bent, sl calc, SS: lt 
brn-brn-dk brn, vf-f gr, occ med gr, sb 
rnd-sb ang, ply srt, pred cons, mod 
cmtd, sil-arg cmt, shy ip, p por, v sl 
calc; tr bri yel min flor, lt bl difse cut, 
no stn

SS: wh-cl, lt brn ip, f-med gr, occ vf gr, 
sb rnd-sb ang, ang ip, mod ply srt, 
pred cons, mod-w cmtd, predy sil 
cmt, p-fr por; SLTY SH: med-dk gy, sb 
plty-sb blky, occ mot, slty tex, mod 
frm-frm, mod calc, tr cal incl, scat 
bent; scat bri yel min flor, fnt lt bl difse 
stmg cut, no stn

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 6000
C1-C4 (PPM)0 600000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

1686u

2246u

1367u

2426u

2614u

1012u

2809u

1,731.2u  
C1: 69%  
C2: 15.5%  
C3: 9.9%  
C4: 5.5%

7,310

7,320

7,330

7,340

7,350

7,360

7,370

7,380

7,390

7,400

7,410

7,420

7,430

7,440

7,450

7,460

7,470

7,480

7,490

7,500

7,510

7,520

7,530

7,540

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 300

85

18

23.6

183

211

203

182

OBS TOP OF 
SKULL CREEK 
@ 7420' MD

OBS TOP OF 
DAKOTA SS 
@ 7453' MD

ROP: 182.9 ft/hr  
WOB: 12.1 klbs  
RPM: 66 RPM  
SPM#1: 78 spm  
SPM#2: 78 spm  
SPP: 3,168 PSI

OBS TOP OF 
LAKOTA SS @ 
7509' MD



MUD WT: 9.9/ VIS: 46 IN 
MUD WT: 9.8/ VIS: 48 OUT

SS: wh-cl, lt brn ip, f-med gr, occ vf gr, 
sb rnd-sb ang, ang ip, mod ply srt, 
pred cons, mod-w cmtd, predy sil 
cmt, p-fr por; SLTY SH: med-dk gy, sb 
plty-sb blky, occ mot, slty tex, mod 
frm-frm, mod calc, tr cal incl, scat 
bent; scat bri yel min flor, fnt lt bl difse 
stmg cut, no stn

MUD WT: 10/ VIS: 45 IN 
MUD WT: 10/ VIS: 48 OUT

SS: wh-cl, lt brn ip, f-med gr, occ vf gr, 
sb rnd-sb ang, ang ip, mod ply srt, 
pred cons, mod-w cmtd, predy sil 
cmt, p-fr por; SLTY SH: med-dk gy, sb 
plty-sb blky, occ mot, slty tex, mod 
frm-frm, mod calc, tr cal incl, abnt 
bent; abnt bri yel min flor, fnt lt bl difse 
stmg cut, no stn

MD: 7,562'  
Inclination: 0.2°  
Azimuth: 226.2°  
TVD: 7,560.37'

MUD WT: 9.9/ VIS: 45 IN 
MUD WT: 9.9/ VIS: 48 OUT

SH: lt gy- gy/bl, plty- sb plty, fis ip, wxy 
tex, sl calc; LS: lt gy- wh off wh, occ 
brn, plty-sb plty, mod frm-frm,  mcxln- 
cyxln tex, occ dolc; SLTY SH: med-dk 
gy, sb plty-sb blky, occ mot, slty tex, 
mod frm-frm, mod calc; nfsoc

MD: 7,655'  
Inclination: 0.4°  
Azimuth: 218.1°  
TVD: 7,653.37'

SH: lt gy- gy/bl, plty- sb plty, fis ip, wxy 
tex, sl calc; LS: lt gy- wh off wh, occ 
brn, plty-sb plty, mod frm-frm, mcxln- 
cyxln tex, occ dolc, tr slty sh; nfsoc

MD: 7,747'  
Inclination: 0.7°  
Azimuth: 194° 
TVD: 7,745.37'

SH: lt gy- gy/bl, plty- sb plty, fis ip, wxy 
tex, sl calc; LS: lt gy- wh off wh, occ 
brn, plty-sb plty, mod frm-frm,  mcxln- 
cyxln tex, occ dolc, tr slty sh, tr chk; 
nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 6000
C1-C4 (PPM)0 600000

GAS (units)0 2500
C1-C4 (PPM)0 250000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

2110u

1,181.3u  
C1: 70.5%  
C2: 15%  
C3: 11.2%  
C4: 3.3%

1946u

GAS SCALE CHANGE

1769u

1189u

7,530

7,540

7,550

7,560

7,570

7,580

7,590

7,600

7,610

7,620

7,630

7,640

7,650

7,660

7,670

7,680

7,690

7,700

7,710

7,720

7,730

7,740

7,750

7,760

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 300

22.1

ROP: 169.3 ft/hr  
WOB: 32.6 klbs  
RPM: 65 RPM  
SPM#1: 85 spm  
SPM#2: 84 spm  
SPP: 3,610 PSI

30.7

28.4

167

153

OBS TOP OF 
MORRISON @ 
7611' MD



MUD WT: 9.9/ VIS: 45 IN 
MUD WT: 9.9/ VIS: 47 OUT

MD: 7,841'  
Inclination: 1.1°  
Azimuth: 210.9°  
TVD: 7,839.36'

MUD WT: 9.8/ VIS: 46 IN 
MUD WT: 9.8/ VIS: 49 OUT

ANHY: wh-lt bf/brn, blky-amor, mas, v 
sft- mod frm, mcxln, non calc; LS: lt 
gy- wh off wh, occ brn, plty-sb plty, 
mod frm-frm, mcxln- cyxln tex; SH: lt 
gy- med gy, occ lt gy/bl, plty- sb plty, 
fis ip, wxy tex, sl calc; scat bri yel min 
flor, nsoc

SH: lt gy, occ gy/bl, plty- sb plty, fis ip, 
wxy tex, sl calc; LS: lt gy- wh off wh, 
occ brn, plty-sb plty, mod frm-frm, 
mcxln- cyxln tex; DOL: wh-clr, blky, 
mod frm, cyxln, suc tex, sl calc; scat 
bri yel min flor, nsoc

ANHY: wh-lt bf/brn, blky-amor, mas, v 
sft- mod frm, mcxln, non calc; LS: lt 
gy- wh off wh, occ brn, plty-sb plty, 
mod frm-frm, mcxln- cyxln tex, occ 
dolc; SH: lt gy-dk gy, plty- sb plty, wxy 
tex, sl calc; SS: red/brn- lt orng, occ 
clr, vf-med gr, sb rnd-sb ang, mod 
frm clus, w cmt, mod srt, p por; scat 
bri yel min flor, nsoc

DOL: red/brn, sb blky, cyxln, suc tex 
ip, frm-hd, sl calc; SS: red/brn- lt orng, 
occ clr, vf-med gr, sb rnd-sb ang, 
mod frm clus, w cmt, mod srt, p por; 
ANHY: wh-lt bf/brn, blky-amor, mas, v 
sft- mod frm, mcxln, non calc; SH: lt 
gy- gy brn, occ lt gy/bl, plty- sb plty, 
wxy tex, sl calc; scat bri yel min flor, 
nsoc

MUD WT: 9.8/ VIS: 50 IN 
MUD WT: 9.8/ VIS: 53 OUT

ANHY: lt bf/brn, blky-amor, mas, v sft- 
mod frm, mcxln, non calc; DOL: 
red/brn, sb blky, cyxln, suc tex ip, 
frm-hd, sl calc; SS: red/brn- lt orng, 
occ clr, vf-med gr, sb rnd-sb ang, 
mod frm clus, w cmt, mod srt, p por; 
SH: red-red/brn, occ lt gy- lt gy/bl, plty- 
sb plty, slty tex, sl calc; SLTST: 
red/brn, sb plty-sb blky, gt tex, mod 
frm-brit, non calc; abnt bri yel min flor, 
nsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 2500
C1-C4 (PPM)0 250000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

1155u

1100u

922u

826u

691.3u  
C1: 80.4%  
C2: 11.2%  
C3: 7% 
C4: 1.4%

706u

7,750

7,760

7,770

7,780

7,790

7,800

7,810

7,820

7,830

7,840

7,850

7,860

7,870

7,880

7,890

7,900

7,910

7,920

7,930

7,940

7,950

7,960

7,970

7,980

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 300

121

135

27.9

167

34.3

ROP: 138.8 ft/hr  
WOB: 19.6 klbs  
RPM: 63 RPM  
SPM#1: 80 spm  
SPM#2: 80 spm  
SPP: 3,310 PSI

OBS TOP OF 
ENTRADA @ 
7885' MD

OBS TOP OF 
LYKINS @ 
7929' MD



MUD WT: 9.7/ VIS: 47 IN 
MUD WT: 9.7/ VIS: 50 OUT

ANHY: lt bf/brn, blky-amor, mas, v sft- 
mod frm, mcxln, non calc; DOL: 
red/brn, sb blky, cyxln, suc tex ip, 
frm-hd, sl calc; SS: red/brn- lt orng, 
occ clr, vf-med gr, sb rnd-sb ang, 
mod frm clus, w cmt, mod srt, p por; 
SH: red-red/brn, occ lt gy- lt gy/bl, plty- 
sb plty, slty tex, sl calc; SLTST: 
red/brn, sb plty-sb blky, gt tex, mod 
frm-brit, non calc; abnt bri yel min flor, 
nsoc

MUD WT: 9.8/ VIS: 47 IN 
MUD WT: 9.8/ VIS: 61 OUT

SH: red-red/brn, occ lt gy- lt gy/bl, plty- 
sb plty, slty tex, sl calc; SLTST: 
red/brn, sb plty-sb blky, gt tex, mod 
frm-brit, non calc; ANHY: lt bf/brn, 
blky-amor, mas, v sft- mod frm, 
mcxln, non calc; scat bri yel min flor, 
nsoc

MD: 8,028'  
Inclination: 1.1°  
Azimuth: 249.8°  
TVD: 8,026.32'

MUD WT: 9.7/ VIS: 46 IN 
MUD WT: 9.7/ VIS: 49 OUT

SLTST: red/brn, sb plty-sb blky, gt-slty 
tex, mod frm-brit, non calc; SH: 
red-red/brn, occ lt gy- lt gy/bl, plty- sb 
plty, slty tex, sl calc; ANHY: lt bf/brn, 
blky-amor, mas, v sft- mod frm, 
mcxln, non calc; scat bri yel min flor, 
nsoc

MD: 8,121'  
Inclination: 0.9°  
Azimuth: 229.7°  
TVD: 8,119.31'

Depth: 8,140  
Mud Weight: 9.7  
Viscosity: 52  
Yield Pt: 22  
Filter Cake: 32  
Solids: 10%  
pH: 8.2  
Chlorides: 3,200 mg/l

SH: red-red/brn, occ lt gy-lt gy/bl, 
plty-sb plty, slty tex, sl calc; SLTST: 
red/brn, sb plty-sb blky, gt tex, mod 
frm-brit, non calc; ANHY: lt bf/brn, 
blky-amor, mas, v sft- mod frm, 
mcxln, non calc; scat bri yel min flor, 
nsoc

MUD WT: 9.7/ VIS: 47 IN 
MUD WT: 9.7/ VIS: 53 OUT

SH: red-red/brn, occ lt gy- lt gy/bl, plty- 
sb plty, slty tex, sl calc; SLTST: 
red/brn, sb plty-sb blky, gt tex, mod 
frm-brit, non calc; ANHY: lt bf/brn, 
blky-amor, mas, v sft- mod frm, 
mcxln, non calc; scat bri yel min flor, 
nsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 2500
C1-C4 (PPM)0 250000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 2500
C1-C4 (PPM)0 250000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

629u

FIXING FROZEN GAS LINE

593u

986u

585.1u  
C1: 73.3%  
C2: 12.9%  
C3: 10.5%  
C4: 3.2%

690u

502u

770u

7,970

7,980

7,990

8,000

8,010

8,020

8,030

8,040

8,050

8,060

8,070

8,080

8,090

8,100

8,110

8,120

8,130

8,140

8,150

8,160

8,170

8,180

8,190

8,200

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 300

1/27/2017

36.6

133

ROP: 66.5 ft/hr  
WOB: 39.8 klbs  
RPM: 62 RPM  
SPM#1: 73 spm  
SPM#2: 72 spm  
SPP: 2,966 PSI

38.4
92

99



LARGE AMOUNT OF UP HOLE 
SLOUGHING COMING OVER 
SHALE SHAKER

TOOH FOR BIT 8273' MD @ 09:35MST 
ON 1/27/2017. RESUMED DRILLING @ 
22:34 MST ON 1/27/17.

Sample at 8250-8273' MD was 95% 
up hole sloughing of gray to black 
shales and bentonite.

SH: red-red/brn-orng, gy-blk, abnt 
bent, plty-sb plty, slty tex, sft-frm, sl 
calc; SLTST: red/brn, sb plty-sb blky, 
gt tex, mod frm-brit, non calc; ANHY: lt 
bf/brn, blky-amor, mas, v sft-mod frm, 
mcxln, non calc; abnt bri yel min flor, 
nsoc  NOTE: gy, blk & bent are from 
up hole.

MD: 8,215'  
Inclination: 0.6°  
Azimuth: 242.9°  
TVD: 8,213.3'

MD: 8,308'  
Inclination: 0.9°  
Azimuth: 203.4°  
TVD: 8,306.29'

MUD WT: 9.9/ VIS: 53 IN 
MUD WT: 9.9/ VIS: 59 OUT

MUD WT: 9.8/ VIS: 47 IN 
MUD WT: 9.8/ VIS: 46 OUT

MUD WT: 9.7/ VIS: 45 IN 
MUD WT: 9.8/ VIS: 50 OUT

MD: 8,401'  
Inclination: 1.4°  
Azimuth: 172.8°  
TVD: 8,399.28'

SH: red-red/brn, occ lt gy- lt gy/bl, plty- 
sb plty, slty tex, sl calc; ANHY: wh- lt 
orng/brn, blky-amor, mas, v sft- mod 
frm, mcxln, non calc;  SLTST: red/brn, 
sb plty-sb blky, gt tex, mod frm-brit, 
non calc; nfsoc

SLTST: red/brn, sb plty-sb blky, gt tex, 
mod frm-brit, non calc; SH: 
red-red/brn, occ lt gy- lt gy/bl, plty- sb 
plty, sm-slty tex, sl calc; ANHY: wh- lt 
orng/brn, blky-amor, mas, v sft- mod 
frm, mcxln, non calc; nfsoc

SH: red-red/brn, occ lt gy- lt gy/bl, 
plty-sb plty, sm-slty tex, sl calc; 
SLTST: red/brn, sb plty-sb blky, gt tex, 
mod frm-brit, non calc; ANHY: wh- lt 
orng/brn, blky-amor, mas, v sft-mod 
frm, mcxln, non calc; SS: lt pnk-clr, 
vf-f, mod-w srt, sb rnd, aren, gr sup, 
arkc, mod por; nfsoc

ANHY: wh- off wh, bf-brn, blky-amor, 
mas, v sft- mod frm, mcxln, non calc; 
SH: red-red/brn, occ lt gy-lt gy/bl, plty- 
sb plty, sm-slty tex, sl calc; SLTST: 
red/brn, sb plty-sb blky, gt tex, mod 
frm-brit, non calc; SS: lt pnk-clr, vf-f, 
mod-w srt, sb rnd, aren, gr sup, arkc, 
mod por, tr sa; nfsoc

DPHI (decp) 0100

DPHI (decp) -0.10.3

GAS (units)0 2500
C1-C4 (PPM)0 250000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 2500
C1-C4 (PPM)0 250000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

640.6u  
C1: 85%  
C2: 6.7%  
C3: 7.3%  
C4: 1.1%

1101u

3189u

523u

589u

1195u

8,190

8,200

8,210

8,220

8,230

8,240

8,250

8,260

8,270

8,280

8,290

8,300

8,310

8,320

8,330

8,340

8,350

8,360

8,370

8,380

8,390

8,400

8,410

8,420

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 300

CAMP GEN DOWN
39

199

21.6

1/28/2017

ROP: 73.1 ft/hr  
WOB: 18.4 klbs  
RPM: 62 RPM  
SPM#1: 79 spm  
SPM#2: 79 spm  
SPP: 3,198 PSI

Bit #: 3 
Type: Smith Z616 
Size: 8.75  
Depth In: 8,273'  
Depth Out: 8,501'  
Hours: 8.6 hrs  
Jets: 2X14, 4X15  
S/N: JK6193

34.5

OBS TOP OF 
FORELLE @ 
8280' MD

OBS TOP OF 
MINNEKAHTA 
@ 8342' MD



ANHY: wh- off wh, bf-brn, blky-amor, 
mas, v sft-mod frm, mcxln, non calc; 
SH: red-red/brn, occ lt gy- lt gy/bl, plty- 
sb plty, sm-slty tex, sl calc; SLTST: 
red/brn, sb plty-sb blky, gt tex, mod 
frm-brit, non calc, SS: lt pnk-clr, vf-f, 
mod-w srt, sb rnd, aren, gr sup, arkc, 
mod por, tr sa; nfsoc

SS: lt pnk-clr-red, vf-f, occ med gr, 
fr-mod srt, sb rnd-sb ang, p-mod 
cmtd, predy cly mtx, tt-p por, non calc; 
nfsoc

MD: 8,446'  
Inclination: 1.4°  
Azimuth: 167.7°  
TVD: 8,444.26'

MUD WT: 9.9/ VIS: 50 IN 
MUD WT: 9.9/ VIS: 53 
OUT

REACHED INTERMEDIATE CASING 
POINT OF 8501' MD (LYONS SS) @ 08:40 
MST ON 1/28/17.  TOOH, RAN WIRE LINE 
LOGS, TIH TO CLEAN UP TIGHT SPOTS, 
TOOH LAYING DOWN 4.5" PIPE, RAN 7" 
CASING AND SET AT 8499' MD, 
CEMENTED CASING IN TWO STAGES, 
BUILT 4" STANDS, TIH RESUMED 
DRILLING @ 16:58 MST ON 2/2/17.

MUD WT: 9.1/ VIS: 31, pH 9.0 IN 
MUD WT: 9.4/ VIS: 34, pH 9.1 OUT

SS: lt pnk- clr, occ wh, vf-f gr, occ med 
gr, sb rnd-rnd, mod srt, pred cons, 
uncons ip, mod por, non calc, tr anhy; 
nfsoc

SS: pred clr/trnsl, occ lt pnk-wh, vf-f 
gr, sb rnd-rnd, pred uncons, 
mod-mod g por, non calc, tr anhy, tr 
shy strgs; nfsoc

MD: 8,591'  
Inclination: 1.5°  
Azimuth: 156.4°  
TVD: 8,589.22'

SS: pred lt pnk/orng-wh, occ clr/trnsl, 
vf-f gr, sb rnd-rnd, pred cons, mod 
por, non calc; SLTST: red/orng, sb 
plty-sb blky ip, slty tex, occ grdg to slty 
sh, non-sl calc; SH: 
red/orng-brn/orng, sb plty-plty, mod 
frm, sm-rthy tex, non calc; nfsoc

MUD WT: 9.0/ VIS: 33 IN 
MUD WT: 9.1/ VIS: 33 OUT 
pH 9.2

STARTED 25' SAMPLE INTERVAL @ 
8525' MD

ANHY: wh- off wh, bf-brn, blky-amor, 
mas, v sft- mod frm, mcxln, non calc; 
SH: red-red/brn, occ lt gy-lt gy/bl, plty- 
sb plty, sm-slty tex, sl calc; SLTST: 
red/brn, sb plty-sb blky, gt tex, mod 
frm-brit, non calc; SS: lt pnk-clr, vf-f, 
mod-w srt, sb rnd, aren, gr sup, arkc, 
mod por, tr sa; nfsoc

STARTED DRILLING 5' TO 8' SECTIONS 
AND CIRCULATING BOTTOMS UP, FOR 
THE LYONS SS

DPHI (decp) 0100

DPHI (decp) -0.10.3

R85O (OHMM)0 100

R85O (OHMM)0 1000

R20O (OHMM)0 100

R20O (OHMM)0 1000

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 200
C1-C4 (PPM)0 20000

GAS (units)0 2500
C1-C4 (PPM)0 250000

R20O (OHMM)0 100
R85O (OHMM)0 100
DPOR (PERC) -1030
DPHI (decp) 0100

GAS (units)0 200
C1-C4 (PPM)0 20000

R20O (OHMM)0 1000
R85O (OHMM)0 1000
DPOR (PERC) -1030
DPHI (decp) -0.10.3

374u

433u

283u

354.4u  
C1: 79.1%  
C2: 9.7%  
C3: 8% 
C4: 3.2%

GAS TEST 1829u

372u

GAS SCALE CHANGE

148u

RES SCALE CHANGE

DENSITY SCALE CHANGE

8,410

8,420

8,430

8,440

8,450

8,460

8,470

8,480

8,490

8,500

8,510

8,520

8,530

8,540

8,550

8,560

8,570

8,580

8,590

8,600

8,610

8,620

8,630

8,640

WL-Gamma (api)0 300

WL-Gamma (api)0 350

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 300

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 350

180

25.4

116

1/28-2/2/2017

ROP: 46.8 ft/hr  
WOB: 17.7 klbs  
RPM: 64 RPM  
SPM#1: 77 spm  
SPM#2: 78 spm  
SPP: 2,892 PSI

Bit #: 4 
Type: Smith MSi613  
Size: 6.12  
Depth In: 8,501'  
Jets: 6X14  
S/N: JK8878

138

17.5

OBS TOP OF 
BLAINE @ 
8443' MD

GAMMA SCALE CHANGE

OBS TOP OF 
LYONS @ 
8500' MD

OBS TOP OF 
L SATANKA @ 
8631' MD



MUD WT: 9.0/ VIS: 36 IN 
MUD WT: 9.0/ VIS: 34 OUT 
pH 9.0

MUD WT: 9.0/ VIS: 39 IN 
MUD WT: 9.0/ VIS: 36 OUT 
pH 8.9

SLTST: red/orng, sb plty-sb blky ip, 
slty tex, occ grdg to slty sh, non-sl 
calc; SH: red/orng-brn/orng, sb 
plty-plty, mod frm, sm-rthy tex, non 
calc; SHY SS: pnk/lt red, vf gr, sb 
rnd-sb ang, lam, mod srt, tt, non calc, 
occ grdg to ss; nfsoc

MUD WT: 9.0/ VIS: 33 IN 
MUD WT: 9.1/ VIS: 33 OUT 
pH 9.1

SLTST: red/orng, sb plty-sb blky ip, 
slty tex, occ grdg to slty sh, non-sl 
calc; SH: red/orng-brn/orng, sb 
plty-plty, mod frm, sm-rthy tex, non 
calc; SHY SS: pnk/lt red, vf gr, sb 
rnd-sb ang, lam, mod srt, tt, non calc; 
SS: pred lt pnk/orng-wh, occ clr/trnsl, 
vf-f gr, sb rnd-rnd, pred cons, mod 
por, non calc; nfsoc

MUD WT: 8.9/ VIS: 34 IN 
MUD WT: 9.0/ VIS: 33 OUT 
pH 9.0

MD: 8,687'  
Inclination: 1.3°  
Azimuth: 155° 
TVD: 8,685.19'

MD: 8,782'  
Inclination: 0.9°  
Azimuth: 159.2°  
TVD: 8,780.17'

SLTST: red/orng, sb plty-sb blky ip, 
slty tex, occ grdg to slty sh, non-sl 
calc; SH: red/orng-brn/orng, sb 
plty-plty, mod frm, sm-rthy tex, non 
calc; SHY SS: pnk/lt red, vf gr, sb 
rnd-sb ang, lam, mod srt, tt, non calc, 
occ grdg to ss; nfsoc

SH: red/orng-brn/orng, sb plty-plty, 
mod frm, rthy tex, non calc; SLTST: 
red/orng, sb plty-sb blky ip, slty tex, 
occ grdg to slty sh, non-sl calc; 
ANHY: wh-lt orng/brn, amor, v sft, 
sm-rthy tex, non calc; nfsoc

MUD WT: 8.9/ VIS: 39 IN 
MUD WT: 8.9/ VIS: 36 OUT 
pH 8.7

SH: red/orng-brn/orng, sb plty-plty, 
mod frm, rthy tex, non calc; SLTST: 
red/orng, sb plty-sb blky ip, slty tex, 
occ grdg to slty sh, non-sl calc; 
ANHY: wh-lt orng/brn, amor, v sft, 
sm-rthy tex, non calc, tr dol; lt yel min 
flor, nsoc

GAS (units)0 200
C1-C4 (PPM)0 20000

R20O (OHMM)0 1000
R85O (OHMM)0 1000
DPOR (PERC) -1030
DPHI (decp) -0.10.3

GAS (units)0 200
C1-C4 (PPM)0 20000

R20O (OHMM)0 1000
R85O (OHMM)0 1000
DPOR (PERC) -1030
DPHI (decp) -0.10.3

145u

149u

146u  
C1: 96.8%  
C2: 1.9%  
C3: 0.9%  
C4: 0.4%

162u

144u

146u

8,630

8,640

8,650

8,660

8,670

8,680

8,690

8,700

8,710

8,720

8,730

8,740

8,750

8,760

8,770

8,780

8,790

8,800

8,810

8,820

8,830

8,840

8,850

8,860

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 350

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 350

157

17.2

ROP: 91.2 ft/hr  
WOB: 17.4 klbs  
RPM: 58 RPM  
SPM#1: 86 spm  
SPM#2: 0 spm  
SPP: 2,654 PSI

147

19.8

2/3/2017
120

21.7



SH: red/orng-brn/orng, sb plty-plty, 
mod frm, rthy tex, non calc; SLTST: 
red/orng, sb plty-sb blky ip, slty tex, 
occ grdg to slty sh, non-sl calc; 
ANHY: wh-lt orng/brn, amor, v sft, 
sm-rthy tex, non calc, tr dol; lt yel min 
flor, nsoc

ANHY: wh-lt orng/brn, amor, v sft, 
sm-rthy tex, non calc; SH: 
red/orng-brn/orng, sb plty-plty, mod 
frm, rthy tex, non calc; SLTST: 
red/orng, sb plty-sb blky ip, slty tex, 
occ grdg to slty sh, non-sl calc, tr dol; 
lt yel min flor, nsoc

MD: 8,878'  
Inclination: 0.7°  
Azimuth: 156.8°  
TVD: 8,876.16'

MUD WT: 9.0/ VIS: 40 IN 
MUD WT: 9.0/ VIS: 40 OUT 
pH 8.7

MUD WT: 8.9/ VIS: 42 IN 
MUD WT: 8.9/ VIS: 40 OUT 
pH 8.4

MD: 8,973'  
Inclination: 0.7°  
Azimuth: 93.1° 
TVD: 8,971.15'

DOLC LS: wh-off wh, sb blky, 
mcxln-cyxln, mod frm-frm, sm-wxy tex, 
occ mot, sl- v calc; SH: 
red/orng-brn/orng, sb plty-plty, mod 
frm, rthy tex, non calc; SLTST: 
red/orng, sb plty-sb blky ip, slty tex, 
occ grdg to slty sh, non-sl calc; 
ANHY: wh-lt orng/brn, amor, v sft, 
sm-rthy tex, non calc; lt yel min flor, 
nsoc

LS: wh-off wh, occ crm, mcxln, sm 
tex, sft-mod sft, v calc, DOLC LS: 
wh-off wh, sb blky, mcxln-cyxln, mod 
frm-frm, sm-wxy tex, occ mot, sl- v 
calc, SH: red/orng-brn/orng, sb 
plty-plty, mod frm, rthy tex, non calc, 
SLTST: red/orng, sb plty-sb blky ip, 
slty tex, occ grdg to slty sh, non-sl 
calc; nfsoc

LS: wh-off wh, occ crm, mcxln, sm 
tex, sft-mod sft, v calc; DOLC LS: 
wh-off wh, sb blky, mcxln-cyxln, mod 
frm-frm, sm-wxy tex, occ mot, sl-v 
calc; SH: red/orng-brn/orng, sb 
plty-plty, mod frm, rthy tex, non calc; 
DOL: mky wh-wh, occ purp, pred suc 
tex, cyxln, frm-mod hd, plty-sb plty, p 
por, sl calc; nfsoc

MD: 9,069'  
Inclination: 0.8°  
Azimuth: 69.8° 
TVD: 9,067.15'

Depth: 9,011  
Mud Weight: 8.9  
Viscosity: 46  
Yield Pt: 16  
Filter Cake: 0  
Solids: 3.6%  
pH: 8.7  
Chlorides: 2,700 mg/l

GAS (units)0 200
C1-C4 (PPM)0 20000

R20O (OHMM)0 1000
R85O (OHMM)0 1000
DPOR (PERC) -1030
DPHI (decp) -0.10.3

150u

140u

140.3u  
C1: 100%  
C2: 0% 
C3: 0% 
C4: 0%

138u

138u

139u

8,850

8,860

8,870

8,880

8,890

8,900

8,910

8,920

8,930

8,940

8,950

8,960

8,970

8,980

8,990

9,000

9,010

9,020

9,030

9,040

9,050

9,060

9,070

9,080

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 350

ROP: 86.1 ft/hr  
WOB: 21.3 klbs  
RPM: 62 RPM  
SPM#1: 72 spm  
SPM#2: 0 spm  
SPP: 2,440 PSI

95

21.5

171

20.5

OBS TOP OF 
WOLFCAMP 
@ 8944' MD

OBS TOP OF 
AMAZON @ 
9015' MD

OBS TOP OF 
COUNCIL GROVE



LS: wh-off wh, occ crm, mcxln, sm 
tex, sft-mod sft, v calc; DOLC LS: 
wh-off wh, sb blky, mcxln-cyxln, mod 
frm-frm, sm-wxy tex, occ mot, sl-v 
calc; SH: red/orng-brn/orng, sb 
plty-plty, mod frm, rthy tex, non calc; 
DOL: mky wh-wh, occ purp, pred suc 
tex, cyxln, frm-mod hd, plty-sb plty, p 
por, sl calc; nfsoc

LS: wh-off wh, occ crm, mcxln, sm 
tex, sft-mod sft, v calc; DOLC LS: 
wh-off wh, sb blky, mcxln-cyxln, mod 
frm-frm, sm-wxy tex, occ mot, sl-v 
calc; SH: red/orng-brn/orng, sb 
plty-plty, mod frm, rthy tex, non calc; 
DOL: mky wh-wh, occ purp, pred suc 
tex, cyxln, frm-mod hd, plty-sb plty, p 
por, sl calc; nfsoc

MUD WT: 9.2/ VIS: 42 IN 
MUD WT: 9.1/ VIS: 42 OUT 
pH 8.6/8.4

MUD WT: 8.9/ VIS: 44 IN 
MUD WT: 9.1/ VIS: 42 OUT 
pH 8.8/8.4

MD: 9,164'  
Inclination: 0.7°  
Azimuth: 87.2° 
TVD: 9,162.14'

MUD WT: 9.0/ VIS: 43 IN 
MUD WT: 9.0/ VIS: 44 OUT 
pH 8.8/9.0

LS: wh-lt pnk, occ off wh-crm, mcxln, 
sm tex, sft-mod sft, sb blky, v calc; 
DOLC LS: wh-off wh-lt pnk, sb blky, 
mcxln-cyxln, mod frm-frm, sm-wxy tex, 
occ mot, sl-v calc; SH: red/orng, sb 
plty-plty, mod frm, rthy tex, non calc; 
DOL: mky wh-wh, occ purp, pred suc 
tex, cyxln, frm-mod hd, plty-sb plty, p 
por, sl calc; nfsoc

LS: wh-lt pnk, occ off wh-crm, mcxln, 
sm tex, sft-mod sft, sb blky, v calc; 
DOLC LS: wh-off wh-lt pnk, sb blky, 
mcxln-cyxln, mod frm-frm, sm-wxy tex, 
occ mot, sl-v calc; SH: red/orng, sb 
plty-plty, mod frm, rthy tex, non calc; 
DOL: mky wh-wh, occ purp, pred suc 
tex, cyxln, frm-mod hd, plty-sb plty, p 
por, sl calc; nfsoc

MUD WT: 9.0/ VIS: 44 IN 

LS: wh-lt gy-crm, mcxln, sm-wxy tex, 
mod sft-mod frm, sb plty-sb blky, v 
calc; DOLC LS: wh-off wh-lt pnk, sb 
blky, mcxln-cyxln, mod frm-frm, 
sm-wxy tex, occ mot, sl-v calc; SH: 
red/orng, sb plty-plty, mod frm, rthy 
tex, non calc; nfsoc

GAS (units)0 200
C1-C4 (PPM)0 20000

R20O (OHMM)0 1000
R85O (OHMM)0 1000
DPOR (PERC) -1030
DPHI (decp) -0.10.3

139u

137.3u  
C1: 96.8%  
C2: 1.9%  
C3: 0.9%  
C4: 0.4%

106u

87u

74.3u  
C1: 96.8%  
C2: 1.9%  

133u

123u

9,070

9,080

9,090

9,100

9,110

9,120

9,130

9,140

9,150

9,160

9,170

9,180

9,190

9,200

9,210

9,220

9,230

9,240

9,250

9,260

9,270

9,280

9,290

9,300

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 350

ROP: 69.3 ft/hr  
WOB: 21.2 klbs  
RPM: 58 RPM  
SPM#1: 0 spm  
SPM#2: 72 spm  
SPP: 2,439 PSI

93

77

77

75

19.2

85

COUNCIL GROVE
9085' MD

OBS TOP OF 
ADMIRE
9263' MD

ROP: 47.4 ft/hr  
WOB: 18.4 klbs  
RPM: 60 RPM  
SPM#1: 75 spm  
SPM#2: 0 spm  
SPP: 2,355 PSI



MUD WT: 9.0/ VIS: 44 IN 
MUD WT: 9.1/ VIS: 43 OUT 
pH 8.8/9.1

MUD WT: 9.0/ VIS: 43 IN 
MUD WT: 9.1/ VIS: 43 OUT 
pH 8.8/9.0

LS: wh-lt gy-crm, mcxln, sm-wxy tex, 
sft-mod sft, sb plty-sb blky, v calc; 
DOLC LS: wh-off wh-lt pnk, sb blky, 
mcxln-cyxln, mod frm-frm, sm-wxy tex, 
occ mot, sl-v calc; SH: red/orng, sb 
plty-plty, mod frm, rthy tex, non calc; 
nfsoc

LS: wh-lt gy-crm, mcxln, sm-wxy tex, 
mod sft-mod frm, sb plty-sb blky, v 
calc; DOLC LS: wh-off wh-lt pnk, sb 
blky, mcxln-cyxln, mod frm-frm, 
sm-wxy tex, occ mot, sl-v calc; SH: 
red/orng, sb plty-plty, mod frm, rthy 
tex, non calc; nfsoc

LS: wh-lt gy-crm, mcxln, sm-wxy tex, 
sft-mod sft, sb plty-sb blky, v calc; 
DOLC LS: wh-off wh-lt pnk, sb blky, 
mcxln-cyxln, mod frm-frm, sm-wxy tex, 
occ mot, sl-v calc; SH: red/orng, sb 
plty-plty, mod frm, rthy tex, non calc; 
nfsoc

LS: wh-lt gy-crm, mcxln, sm-wxy tex, 
sft-mod sft, sb plty-sb blky, v calc; 
DOLC LS: wh-off wh-lt pnk, sb blky, 
mcxln-cyxln, mod frm-frm, sm-wxy tex, 
occ mot, sl-v calc; tr SH: red/orng, sb 
plty-plty, mod frm, rthy tex, non calc; 
nfsoc

MUD WT: 8.9/ VIS: 46 IN 
MUD WT: 9.0/ VIS: 47 OUT 
pH 9.0/8.7

MUD WT: 9.0/ VIS: 43 IN 
MUD WT: 9.1/ VIS: 43 OUT 
pH 8.7/9.2

MD: 9,355'  
Inclination: 0.4°  
Azimuth: 120.4°  
TVD: 9,353.13'

MD: 9,450'  
Inclination: 0.7°  
Azimuth: 106.3°  
TVD: 9,448.12'

LS: wh-lt gy-crm lt pnk, mcxln, sm-wxy 
tex, sft-mod sft, sb plty-sb blky, v calc; 
SH: red/orng, sb plty-plty, mod frm, 
rthy tex, non calc; DOLC LS: wh-off 
wh-lt pnk, sb blky, mcxln-cyxln, mod 
frm-frm, sm-wxy tex, occ mot, sl-v 
calc; nfsoc

GAS (units)0 200
C1-C4 (PPM)0 20000

R20O (OHMM)0 1000
R85O (OHMM)0 1000
DPOR (PERC) -1030
DPHI (decp) -0.10.3

75u

73u

C2: 1.9%  
C3: 0.9%  
C4: 0.4%

75u

76u

68u

67u

71u  
C1: 96.8%  
C2: 1.9%  
C3: 0.9%  
C4: 0.4%76u

9,290

9,300

9,310

9,320

9,330

9,340

9,350

9,360

9,370

9,380

9,390

9,400

9,410

9,420

9,430

9,440

9,450

9,460

9,470

9,480

9,490

9,500

9,510

9,520

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 350

80

75

21.2

79

79

75

ROP: 75.6 ft/hr  
WOB: 17.8 klbs  
RPM: 62 RPM  
SPM#1: 71 spm  
SPM#2: 0 spm  
SPP: 2,366 PSI

SPP: 2,355 PSI

OBS TOP 
OF VIRGIL
9307' MD

OBS TOP OF 
LOWER 
VIRGIL
9453' MD



LS: wh-lt gy-crm lt pnk, mcxln, sm-wxy 
tex, sft-mod sft, sb plty-sb blky, v calc; 
SH: red/orng, sb plty-plty, mod frm, 
rthy tex, non calc; DOLC LS: wh-off 
wh-lt pnk, sb blky, mcxln-cyxln, mod 
frm-frm, sm-wxy tex, occ mot, sl-v 
calc; nfsoc

LS: wh-lt gy-crm lt pnk, mcxln, sm-wxy 
tex, sft-mod sft, sb plty-sb blky, v calc; 
SH: red/orng, sb plty-plty, mod frm, 
rthy tex, non calc; nfsoc

LS: wh-lt gy-crm lt pnk, mcxln, sm-wxy 
tex, sft-mod sft, sb plty-sb blky, v calc; 
SH: red/orng, sb plty-plty, mod frm, 
rthy tex, non calc; SHY SS: lt pnk/orng, 
red/brn, tr cl, vf-med gr, sb rnd-sb 
ang, p srt, mod cmtd, calc-arg cmt, p 
por, arkc ip, calc, SLTST: red/orng, sb 
plty-sb blky ip, slty tex, occ grdg to slty 
sh, sl calc; nfsoc

MD: 9,546'  
Inclination: 0.7°  
Azimuth: 101.8°  
TVD: 9,544.12'

MD: 9,641'  
Inclination: 0.8°  
Azimuth: 139.2°  
TVD: 9,639.11'

MUD WT: 8.9/ VIS: 46 IN 
MUD WT: 9.0/ VIS: 46 OUT 
pH 9.5/8.9

LS: wh-lt gy-crm lt pnk, mcxln, sm-wxy 
tex, sft-mod sft, sb plty-sb blky, v calc; 
SH: red/orng, sb plty-plty, mod frm, 
rthy tex, non calc, tr cal; SLTST: 
red/orng, sb plty-sb blky ip, slty tex, 
occ grdg to slty sh, sl calc, tr shy ss; 
nfsoc

SLTST: red/orng, sb plty-sb blky ip, 
slty tex, occ grdg to slty sh, sl calc; 
LS: wh-lt gy-crm lt pnk, mcxln, sm-wxy 
tex, sft-mod sft, sb plty-sb blky, v calc; 
SH: red/orng, sb plty-plty, mod frm, 
rthy tex, non calc, tr cal; nfsoc

MD: 9,736'  
Inclination: 0.9°  
Azimuth: 129.4°  

GAS (units)0 200
C1-C4 (PPM)0 20000

R20O (OHMM)0 1000
R85O (OHMM)0 1000
DPOR (PERC) -1030
DPHI (decp) -0.10.3

81u

78u

62.3u  
C1: 96.8%  
C2: 1.9%  
C3: 0.9%  
C4: 0.4%

68u

65u

63u

9,510

9,520

9,530

9,540

9,550

9,560

9,570

9,580

9,590

9,600

9,610

9,620

9,630

9,640

9,650

9,660

9,670

9,680

9,690

9,700

9,710

9,720

9,730

9,740

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 350

66

18.70

25.9

78

ROP: 49.8 ft/hr  
WOB: 17.6 klbs  
RPM: 64 RPM  
SPM#1: 0 spm  
SPM#2: 72 spm  
SPP: 2,672 PSI

OBS TOP OF 
MISSOURI 
CARB
9616' MD

OBS TOP OF 
MISSOURI 
FOUNTAIN
9689' MD



MUD WT: 8.9/ VIS: 46 IN 
MUD WT: 8.9/ VIS: 46 OUT 
pH 9.3/9.1

Azimuth: 129.4°  
TVD: 9,734.1'

SLTST: red/orng, gy-med gy, sb 
plty-sb blky ip, blky ip slty tex, occ 
grdg to slty sh, sl calc; SS: wh-let gy, 
occ clr, vf -med gr, ply srt, sb rnd-rnd, 
tr cgl, slty mtx, p por; LS: wh-lt gy-crm 
lt pnk, mcxln, sm-wxy tex, sft-mod sft, 
sb plty-sb blky, v calc; SH: red/orng, 
sb plty-plty, mod frm, rthy tex, non 
calc, tr cal;  nfsoc

MUD WT: 8.9/ VIS: 47 IN 
MUD WT: 8.9/ VIS: 50 OUT 
pH 8.9

LS: wh-off wh, lt gy-bf, sb plty-plty, 
mod frm, mcxln, wxy tex, v calc; 
SLTST: brn-brn/red, vf gr, lam ip, sb 
blky, occ grdg to shy sltst, sl- non 
calc; SH: red- red/orng, mic gr, sb 
plty-plty, occ grdg to shy ss, non-sl 
calc; CGL: brn- red/brn, occ lt gy-med 
gy, vf-c gr, ply srt, mod por, gr sup 
mtx, v sl calc; lt yel min flor, nsoc

MD: 9,832'  
Inclination: 1.1°  
Azimuth: 108.8°  
TVD: 9,830.08'

MD: 9,927'  
Inclination: 0.9°  
Azimuth: 78.6° 
TVD: 9,925.07'

LS: wh-off wh, lt gy-bf, sb plty-plty, 
mod frm, mcxln, wxy tex, v calc; 
SLTST: brn-brn/red, vf gr, lam ip, sb 
blky, occ grdg to shy sltst, sl- non 
calc; SH: red- red/orng, mic gr, sb 
plty-plty, occ grdg to shy ss, non-sl 
calc; SS: wh-clr, occ s&p, vf gr, mod 
srt, mod por, gr sup mtx, v sl calc; lt 
yel min flor, nsoc

LS: wh-off wh, lt gy-bf, sb plty-plty, 
mod frm, mcxln, wxy tex, v calc; 
SLTST: brn-brn/red, vf gr, lam ip, sb 
blky, occ grdg to shy sltst, sl- non 
calc; SH: red- red/orng, mic gr, sb 
plty-plty, occ grdg to shy ss, non-sl 
calc; CGL: brn- red/brn, occ lt gy-med 
gy, vf-c gr, ply srt, mod por, gr sup 
mtx, v sl calc; lt yel min flor, nsoc

GAS (units)0 200
C1-C4 (PPM)0 20000

R20O (OHMM)0 1000
R85O (OHMM)0 1000
DPOR (PERC) -1030
DPHI (decp) -0.10.3

62u

61u

PUMPS DOWN

60u

PUMPS DOWN

61u

9,730

9,740

9,750

9,760

9,770

9,780

9,790

9,800

9,810

9,820

9,830

9,840

9,850

9,860

9,870

9,880

9,890

9,900

9,910

9,920

9,930

9,940

9,950

9,960

ROP (ft/hr)0 500
WOB (klbs)0 100

WL-Gamma (api)0 350

2/4/2017

58

68

0

19.6

125

ROP: 39.6 ft/hr  
WOB: 21 klbs 
RPM: 60 RPM  
SPM#1: 0 spm  
SPM#2: 0 spm  
SPP: 2,753 PSI

OBS TOP OF 
DESMONIAN 
FOUNTAIN
9839' MD



MUD WT: 8.9/ VIS: 51 IN 
MUD WT: 8.9/ VIS: 50 OUT 
pH 9.0/8.7

LS: wh-off wh, lt gy-bf, sb plty-plty, 
mod frm, mcxln, wxy tex, v calc; 
SLTST: brn-brn/red, vf gr, lam ip, sb 
blky, occ grdg to shy sltst, sl- non 
calc; SH: red- red/orng, mic gr, sb 
plty-plty, occ grdg to shy ss, non-sl 
calc; CGL: brn- red/brn, occ lt gy-med 
gy, vf-c gr, ply srt, mod por, gr sup 
mtx, v sl calc; lt yel min flor, nsoc

SS: wh-clr, occ s&p, vf gr, mod srt, 
mod por, gr sup mtx, v sl calc

MUD WT: 8.9/ VIS: 53 IN 
MUD WT: 8.9/ VIS: 54 OUT 
pH 8.7/8.5

SH: red- red/orng, mic gr, sb plty-plty, 
occ grdg to shy ss, non-sl calc; 
SLTST: brn-brn/red, vf gr, lam ip, sb 
blky, occ grdg to shy sltst, sl- non 
calc; LS: wh-off wh, lt gy-bf, sb 
plty-plty, mod frm, mcxln, wxy tex, v 
calc; SS: wh-clr, occ s&p, vf gr, mod 
srt, mod por, gr sup mtx, v sl calc, tr 
cht; tr lt yel min flor, nsoc

Depth: 10,021  
Mud Weight: 8.9  
Viscosity: 53  
Yield Pt: 31  
Filter Cake: 6.8  
Solids: 3.6%  
pH: 8.9  
Chlorides: 2,800 mg/l

MD: 10,022'  
Inclination: 0.8°  
Azimuth: 91.9° 
TVD: 10,020.06'

SH: dk red-red/orng, bl/gn-lt gy, mic 
gr, sb plty-plty, occ grdg to shy ss-slty 
sh, non-sl calc; SLTST: brn-brn/red, vf 
gr, lam ip, sb blky, occ grdg to shy 
sltst, sl- non calc; LS: wh-off wh, lt 
gy-bf, sb plty-plty, mod frm, mcxln, wxy 
tex, v calc; SS: wh-clr, occ lt red, vf-f 
gr, occ med gr, mod srt, f-p por, cly 
mtx, v sl calc; nfsoc

MUD WT: 8.9/ VIS: 49 IN 
MUD WT: 9.0/ VIS: 51 OUT 
pH 8.8/9.1

REACHED TD OF 10119' MD @ 07:05 
MST ON 2/4/2017.

SH: dk red-red/orng, bl/gn-lt gy, mic 
gr, sb plty-plty, occ grdg to shy ss-slty 
sh, non-sl calc; SLTST: brn-brn/red, vf 
gr, lam ip, sb blky, occ grdg to shy 
sltst, sl- non calc; LS: wh-off wh, lt 
gy-bf, sb plty-plty, mod frm, mcxln, wxy 
tex, v calc; SS: wh-clr, occ lt red, vf-f 
gr, occ med gr, mod srt, f-p por, cly 
mtx, v sl calc; nfsoc

GAS (units)0 200
C1-C4 (PPM)0 20000

R20O (OHMM)0 1000
R85O (OHMM)0 1000
DPOR (PERC) -1030
DPHI (decp) -0.10.3

60u

60u

60u

62u

61u

61.7u  
C1: 96.8%  
C2: 1.9%  
C3: 0.9%  
C4: 0.4%

63u

THANK YOU FOR USING 
COLUMBINE LOGGING!
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ROP: 74.4 ft/hr  
WOB: 14.1 klbs  
RPM: 62 RPM  
SPM#1: 72 spm  
SPM#2: 0 spm  
SPP: 2,428 PSI

MD: 10,119'  
Inclination: 0.8°  
Azimuth: 88.2° 
TVD: 10,117.05'


