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DOLOMITE STRINGER

COAL STRINGER
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ANHYDRITE STRINGER

Stringer
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PHOSPHATE PELLETS
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100' Sample Interval

COLUMBINE LOGGING INC. 
RIGGED UP ON 7/29/2014 
MANNED 2-PERSON LOGGING 
WITH BLOODHOUND GAS 
CHROMATOGRAPH UNIT #0570 
COLUMBINE BEGAN LOGGING AT 
639' on 7/30/2014 @ 06:30 hrs

CLYST: lt gy, sft, sb blky, sl slty, non calc 
, sl slty

CLYST: lt gy, sft, sb blky, sl slty, non 
calc, sl slty 

MD: 740'  
Inclination: 0.35 °  
Azimuth: 251.2°  
TVD: 739.98'  
VS: -4.21' 

MD: 647'  
Inclination: 0.09 °  
Azimuth: 331.91°  
TVD: 646.98'  
VS: -3.91' 

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

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

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

CO2 (percent)0 2

Bit #: 1 
Type: Smith SDi516 
Size: 8.75 
Jets: 5x16 
S/N: JH1864

GR (units)0 100

GR (units)0 400

GR (units)0 400

53

590

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

ROP (ft/hr)0 100

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

1082

Lithology Descriptions
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GR
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CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt gy-gy, pty s&p, mod frm 
- sft, vf gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc

CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt gy-gy, pty s&p, mod frm 
- sft, vf gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc

MD: 1,018'  
Inclination: 0.44 °  

MD: 927'  
Inclination: 0 °  
Azimuth: 41.7°  
TVD: 926.98'  
VS: -4.76' 

MD: 833'  
Inclination: 0.18 °  
Azimuth: 287.97°  
TVD: 832.98'  
VS: -4.62' 

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

CO2 (percent)0 2

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

CO2 (percent)0 2

65u

64u

GR (units)0 400

GR (units)0 400

68

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1,000

1,010

1,020

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

1099

1465



CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt gy-gy, pty s&p, mod frm 
- sft, vf gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc

CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt gy-gy, pty s&p, mod frm 
- sft, vf gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc

MD: 1,202'  
Inclination: 0.44 °  
Azimuth: 170.55°  
TVD: 1,201.97'  
VS: -4.65' 

MD: 1,111'  
Inclination: 0.62 °  
Azimuth: 180.04°  
TVD: 1,110.97'  
VS: -4.71' 

Inclination: 0.44 °  
Azimuth: 176°  
TVD: 1,017.98'  
VS: -4.74' 

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

CO2 (percent)0 2

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

CO2 (percent)0 2

GR (units)0 400

GR (units)0 400

69

66

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

1,170

1,180

1,190

1,200

1,210

1,220

1,230

1,240

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

1597

1184



CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt gy-gy, pty s&p, mod frm 
- sft, vf gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc SLTY SH: lt-dk gy, occ 
tan, sft-frm, sb blky-sb plty, gritty, tr sdy ip

CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt gy-gy, pty s&p, mod frm 
- sft, vf gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc SLTY SH: lt-dk gy, occ 
tan, sft-frm, sb blky-sb plty, gritty, tr sdy ip

Mud Wt: 8.75 / 30 Vis

CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt gy-gy, pty s&p, mod frm 
- sft, vf gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc 

MD: 1,387'  
Inclination: 0.53 °  
Azimuth: 241.91°  
TVD: 1,386.96'  
VS: -5.23' 

MD: 1,295'  
Inclination: 0.35 °  
Azimuth: 207.28°  
TVD: 1,294.97'  
VS: -4.73' 

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

CO2 (percent)0 2

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

CO2 (percent)0 2

78u
C1:100%
C2:.0%
C3:0%
C4:0%

GR (units)0 400

GR (units)0 400

65

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

1,390

1,400

1,410

1,420

1,430

1,440

1,450

1,460

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

1315

1350



CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt gy-gy, pty s&p, mod frm 
- sft, vf gr-f gr, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc 

CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt-med gy, pty s&p, frm - 
sft, vf gr-f gr, occ med grs, sb ang - sb 
rnd, mod w srt, arg cmt, sl calc 

MD: 1,665'  
Inclination: 4.31 °  
Azimuth: 299.57°  
TVD: 1,664.74'  
VS: -12.84' 

MD: 1,573'  
Inclination: 2.81 °  
Azimuth: 307.13°  
TVD: 1,572.92'  
VS: -8.03' 

MD: 1,481'  
Inclination: 0.44 °  
Azimuth: 240.33°  
TVD: 1,480.96'  
VS: -5.93' 

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

CO2 (percent)0 2

42u

88u

4u

44u

60u

25u
C1:100%
C2:0%
C3:0%
C4:0%

GR (units)0 400

95

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

1,610

1,620

1,630

1,640

1,650

1,660

1,670

1,680

ROP (ft/hr)0 4000

682



CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt-med gy, pty s&p, frm - 
sft, vf gr-f gr, occ med grs, sb ang - sb 
rnd, mod w srt, arg cmt, sl calc 

CLYST: lt gy, sft, sb blky, sl slty, non 
calc; SHY SS: lt-med gy, pty s&p, frm - 
sft, vf gr-f gr, occ med grs, sb ang - sb 
rnd, mod w srt, arg cmt, sl calc 

MD: 1,850'  
Inclination: 6.95 °  
Azimuth: 285.33°  
TVD: 1,848.86'  
VS: -29.28' 

MD: 1,757'  
Inclination: 5.45 °  
Azimuth: 294.3°  
TVD: 1,756.41'  
VS: -19.83' 

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

CO2 (percent)0 2

109u

16u

138u

15u

66u

26u

14u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 400

79

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

1,830

1,840

1,850

1,860

1,870

1,880

1,890

1,900

ROP (ft/hr)0 4000

1315

764



CLYST: lt gy, sft, sb blky, sl slty, non calc 
SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc;SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy 

CLYST: lt gy, sft, sb blky, sl slty, non calc 
SHY SS: lt gy-gy, pty s&p, hrd - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc;SHY SLTST: lt-med 
gy, frm, sb blky-blky, gritty, sdy 

MD: 2,035'  
Inclination: 9.94 °  
Azimuth: 283.4°  
TVD: 2,031.82'  
VS: -55.8' 

MD: 1,943'  
Inclination: 8.53 °  
Azimuth: 283.05°  
TVD: 1,941.01'  
VS: -41.43' 

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

CO2 (percent)0 2

138u

174u

195u

16u

15u

18u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 400

73

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

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

ROP (ft/hr)0 4000

1394



CLYST: lt gy, sft, sb blky, sl slty, non calc 
SHY SS: lt gy-gy, pty s&p, hrd - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc;SHY SLTST: lt-med 
gy, frm, sb blky-blky, gritty, sdy 

CLYST: lt gy, sft, sb blky, sl slty, non calc 
SHY SS: lt gy-gy, pty s&p, hrd - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc;SHY SLTST: lt-med 
gy, frm, sb blky-blky, gritty, sdy 

MD: 2,316'  
Inclination: 8.44 °  
Azimuth: 282.69°  
TVD: 2,309'  
VS: -101.06' 

MD: 2,222'  
Inclination: 9.32 °  
Azimuth: 281.64°  
TVD: 2,216.12'  
VS: -86.87' 

MD: 2,128'  
Inclination: 9.85 °  
Azimuth: 278.65°  
TVD: 2,123.44'  
VS: -71.47' 

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

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

Scale Change

19u

55u

15u

119u

18u

55u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 400

81

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

2,270

2,280

2,290

2,300

2,310

2,320

2,330

2,340

ROP (ft/hr)0 4000

1255

1147



CLYST: lt gy, sft, sb blky, sl slty, non calc 
SHY SS: lt-med gy,  hrd - sft, vf gr-f gr, 
occ med grns, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc;SHY SLTST: lt-med gy, 
frm-hd, sb blky-blky, gritty, sdy 

CLYST: lt gy, sft, sb blky, sl slty, non calc 
SHY SS: lt-med gy,  hrd - sft, vf gr-f gr, 
occ med grns, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc;SHY SLTST: lt-med gy, 
frm-hd, sb blky-blky, gritty, sdy 

SHY SS: lt-med gy,  hrd - sft, vf gr-f gr, 
occ med grns, sb ang - sb rnd, mod w srt, 
arg cmt, sl calc CLYST: lt gy, sft, sb 
blky-blky, sl slty, non calc 

MD: 2,505'  
Inclination: 8.62 °  
Azimuth: 280.41°  
TVD: 2,495.68'  
VS: -130.05' 

MD: 2,411'  
Inclination: 9.41 °  
Azimuth: 279°  
TVD: 2,402.85'  
VS: -115.53' 

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

261u

233u

326u

18u

211u

17u

106u
C1:97.7%
C2:2.3%
C3:0.0%
C4:0.0%

GR (units)0 400

82

73

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

2,490

2,500

2,510

2,520

2,530

2,540

2,550

2,560

ROP (ft/hr)0 4000

984



SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, sb ang - sb rnd, mod w srt, arg cmt, sl 
calc CLYST: lt gry, sft, sub-blky, non calc 
SLTY SH: lt-dk gy, sft-frm, sb blky-sb plty, 
gritty

SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SLTY SH: lt-dk gy, 
sft-frm, sb blky-sb plty, gritty

MD: 2,694'  
Inclination: 10.11 °  
Azimuth: 274.61°  
TVD: 2,681.93'  
VS: -161.94' 

MD: 2,600'  
Inclination: 10.2 °  
Azimuth: 275.31°  
TVD: 2,589.4'  
VS: -145.43' 

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

259u

286u

139u

159u

261u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 400

73

77

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

2,710

2,720

2,730

2,740

2,750

2,760

2,770

2,780

ROP (ft/hr)0 4000

798

1069



SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SLTY SH: lt-dk gy, 
sft-frm, sb blky-sb plty, gritty

MD: 2,978'  
Inclination: 10.99 °  
Azimuth: 277.95°  
TVD: 2,961.44'  
VS: -212.07' 

MD: 2,883'  
Inclination: 9.94 °  
Azimuth: 271.97°  
TVD: 2,868.02'  
VS: -194.91' 

MD: 2,789'  
Inclination: 10.11 °  
Azimuth: 274.08°  
TVD: 2,775.46'  
VS: -178.57' 

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

23u

15u

310u

16u

49u
C1:97.1%
C2:2.8%
C3:0.1%
C4:0.0%

GR (units)0 400

GR (units)0 400

74

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

2,930

2,940

2,950

2,960

2,970

2,980

2,990

3,000

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

1196



SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SLTY SH: lt-dk gy, 
sft-frm, sb blky-sb plty, gritty

MD: 3,167'  
Inclination: 6.77 °  
Azimuth: 267.93°  
TVD: 3,147.94'  
VS: -242.3' 

MD: 3,072'  
Inclination: 9.67 °  
Azimuth: 276.89°  
TVD: 3,053.92'  
VS: -228.78' 

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

470u

342u

334u

152u

27u

110u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 400

GR (units)0 400

79

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

3,150

3,160

3,170

3,180

3,190

3,200

3,210

3,220

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

1022



SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SLTY SH: lt-dk gy, 
sft-frm, sb blky-sb plty, gritty

MD: 3,355'  
Inclination: 9.94 °  
Azimuth: 281.64°  
TVD: 3,334.07'  
VS: -267.89' 

MD: 3,261'  
Inclination: 7.74 °  
Azimuth: 287.09°  
TVD: 3,241.2'  
VS: -253.89' 

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

334u

289u

238u

23u

75u

377u
C1:97.2%
C2:2.7%
C3:0.1%
C4:0.0%

277u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 400

GR (units)0 400

96

46

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

3,370

3,380

3,390

3,400

3,410

3,420

3,430

3,440

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

293

1150



SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SLTY SH: lt-dk gy, 
sft-frm, sb blky-sb plty, gritty

SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SLTY SH: lt-dk gy, 
sft-frm, sb blky-sb plty, gritty SS:lt-gy, 
frm,vf gr-f gr, rare med grns, sb ang-sb 
rnd, mod w srt, tr pyr

SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SS:lt-gy-trnsl, frm,vf 
gr-f gr, rare med grns, sb ang-sb rnd, mod 
w srt, tr pyr

MD: 3,639'  
Inclination: 13.72 °  
Azimuth: 278.12°  
TVD: 3,611.69'  
VS: -326.64' 

MD: 3,544'  
Inclination: 12.84 °  
Azimuth: 279.71°  
TVD: 3,519.23'  
VS: -305.09' 

MD: 3,450'  
Inclination: 11.7 °  
Azimuth: 280.06°  
TVD: 3,427.38'  
VS: -285.41' 

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

354u

415u

403u

152u

219u

227u
C1:96.6%
C2:2.8%
C3:0.4%
C4:0.2%

GR (units)0 400

GR (units)0 400

65

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

3,590

3,600

3,610

3,620

3,630

3,640

3,650

3,660

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

970



MD: 3,828'  
Inclination: 11.34 °  
Azimuth: 283.4°  
TVD: 3,796.04'  
VS: -367.69' 

MD: 3,733'  
Inclination: 12.93 °  
Azimuth: 278.3°  
TVD: 3,703.16'  
VS: -348.09' 

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

386u

375u

250u

273u

354u

340u
C1:97.9%
C2:1.1%
C3:0.8%
C4:0.2%

GR (units)0 400

100

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

3,810

3,820

3,830

3,840

3,850

3,860

3,870

3,880

ROP (ft/hr)0 4000

270

767



SLTY SH: lt-dk gy, sft-frm, sb blky-sb plty, 
gritty SHY SS: lt-med gy, mod frm - sft, vf 
gr-f gr, occ med grns, sb ang - sb rnd, 
mod w srt, arg cmt, sl calc SS:lt-gy-trnsl, 
frm,vf gr-f gr, rare med grns, sb ang-sb 
rnd, mod w srt, tr pyr

SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SS:lt-gy-trnsl, frm,vf 
gr-f gr, rare med grns, sb ang-sb rnd, mod 
w srt, glau

MD: 4,017'  
Inclination: 8.53 °  
Azimuth: 276.54°  
TVD: 3,982.21'  
VS: -399.45' 

MD: 3,922'  
Inclination: 9.85 °  
Azimuth: 282.69°  
TVD: 3,888.43'  
VS: -384.53' 

GAS (units)0 600
C1-C4 (PPM)0 60000

CO2 (percent)0 2

250u

319u

724u

119u

260u

171u

311u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 400

85

79

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

4,030

4,040

4,050

4,060

4,070

4,080

4,090

4,100

ROP (ft/hr)0 4000

800



SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SS:lt-gy-trnsl, frm,vf 
gr-f gr, rare med grns, sb ang-sb rnd, mod 
w srt, glau

SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SS:lt-gy-trnsl, frm,vf 
gr-f gr, rare med grns, sb ang-sb rnd, mod 
w srt, glau

MD: 4,299'  
Inclination: 6.16 °  
Azimuth: 275.14°  
TVD: 4,261.73'  
VS: -436.11' 

MD: 4,205'  
Inclination: 7.3 °  
Azimuth: 280.23°  
TVD: 4,168.38'  
VS: -425.21' 

MD: 4,111'  
Inclination: 8.09 °  
Azimuth: 281.82°  
TVD: 4,075.23'  
VS: -412.85' 

GAS (units)0 600
C1-C4 (PPM)0 60000

GAS (units)0 2000
C1-C4 (PPM)0 200000

CO2 (percent)0 2

719u

295u

359u

89u

Scale Change

276u
C1:94.4%
C2:2.4%
C3:2.2%
C4:1.0%

GR (units)0 400

74

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

4,250

4,260

4,270

4,280

4,290

4,300

4,310

4,320

ROP (ft/hr)0 4000

764

126



SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SS:lt-gy-trnsl, frm,vf 
gr-f gr, rare med grns, sb ang-sb rnd, mod 
w srt, glau

Mud Wt: 9.05 / 29 Vis

SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc

MD: 4,394'  
Inclination: 6.95 °  
Azimuth: 274.96°  
TVD: 4,356.11'  
VS: -446.91' 

MD: 4,489'  
Inclination: 8.27 °  
Azimuth: 281.64°  
TVD: 4,450.27'  
VS: -459.33' 

GAS (units)0 2000
C1-C4 (PPM)0 200000

CO2 (percent)0 2

530u

458u

464u

741u

94u

144u

96u
C1:98.9%
C2:0.2%
C3:0.2%
C4:0.7%

GR (units)0 400

83

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

4,470

4,480

4,490

4,500

4,510

4,520

4,530

4,540

ROP (ft/hr)0 4000

802



SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SLTY SH: lt-dk gy, 
sft-frm, sb blky-sb plty, gritty

SHY SS: lt-med gy, mod frm - sft, vf gr-f 
gr, occ med grns, sb ang - sb rnd, mod w 
srt, arg cmt, sl calc SLTY SH: lt-dk gy, 
sft-frm, sb blky-sb plty, gritty

SLTY SH: lt-dk gy, sft-frm, sb blky-sb plty, 
gritty SHY SS: lt-med gy, mod frm - sft, vf 
gr-f gr, occ med grns, sb ang - sb rnd, 
mod w srt, arg cmt, sl calc 

MD: 4,583'  
Inclination: 8.27 °  
Azimuth: 280.06°  
TVD: 4,543.3'  
VS: -472.61' 

MD: 4,678'  
Inclination: 9.23 °  
Azimuth: 281.64°  
TVD: 4,637.19'  
VS: -486.8' 

GAS (units)0 2000
C1-C4 (PPM)0 200000

CO2 (percent)0 2

464u

1612u

618u

1749u

156u

146u

206u

1024u
C1:85.1%
C2:4.3%
C3:5.3%
C4:5.3%

GR (units)0 400

72

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

4,690

4,700

4,710

4,720

4,730

4,740

4,750

4,760

ROP (ft/hr)0 4000

800

298



SLTY SH: lt-dk gy, sft-frm, sb blky-sb plty, 
gritty SHY SS: lt-med gy, mod frm - sft, vf 
gr-f gr, occ med grns, sb ang - sb rnd, 
mod w srt, arg cmt, sl calc 

SLTY SH: lt-dk gy, sft-frm, sb blky-sb plty, 
gritty, rthy 

MD: 4,772'  
Inclination: 9.94 °  
Azimuth: 283.05°  
TVD: 4,729.88'  
VS: -502.08' 

MD: 4,867'  
Inclination: 9.85 °  
Azimuth: 270.04°  
TVD: 4,823.48'  
VS: -518.2' 

MD: 4,961'  
Inclination: 7.47 °  
Azimuth: 264.59°  
TVD: 4,916.4'  
VS: -532.32' 

GAS (units)0 2000
C1-C4 (PPM)0 200000

CO2 (percent)0 2

726u

1247u

206u

1002u

443u

604u
C1:88.3%
C2:4.3%
C3:5.1%
C4:2.3%

GR (units)0 400

83

85

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

4,910

4,920

4,930

4,940

4,950

4,960

4,970

4,980

ROP (ft/hr)0 4000

770

681



SLTY SH: lt-dk gy, sft-frm, sb blky-sb plty, 
gritty, rthy 

SLTY SH: lt-dk gy, sft-frm, sb blky-sb plty, 
gritty, rthy 

Mud Wt: 9.25 / 34 Vis

MD: 5,056'  
Inclination: 7.65 °  
Azimuth: 267.75°  
TVD: 5,010.57'  
VS: -544.79' 

MD: 5,151'  
Inclination: 6.86 °  
Azimuth: 273.55°  
TVD: 5,104.81'  
VS: -556.77' 

GAS (units)0 2000
C1-C4 (PPM)0 200000

GAS (units)0 8000
C1-C4 (PPM)0 800000

GAS (units)0 2000
C1-C4 (PPM)0 200000

CO2 (percent)0 2

CO2 (percent)0 2

781u

1034u

404u

229u

1067u
C1:89.9%
C2:2.4%
C3:6.4%
C4:1.4%

GR (units)0 400

GR (units)0 400

77

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

5,130

5,140

5,150

5,160

5,170

5,180

5,190

5,200

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

682



MD: 5,313'  
Inclination: 7.91 °  
Azimuth: 292.89°  
TVD: 5,265.43'  
VS: -577.13' 

MD: 5,246'  
Inclination: 7.74 °  
Azimuth: 286.74°  
TVD: 5,199.05'  
VS: -568.56' 

SLTY SH: lt-dk gy, sft-frm, sb blky-sb plty, 
gritty, rthy 

TOOH FOR BHA #2 @ 5360' MD
LOG CONTINUES ON MPLOT
Rainbow LC28-79-1HNA Horz

MD: 5,339'  
Inclination: 8.35 °  
Azimuth: 293.42°  
TVD: 5,291.16'  
VS: -580.51' 

GAS (units)0 2000
C1-C4 (PPM)0 200000

GAS (units)0 8000
C1-C4 (PPM)0 800000

CO2 (percent)0 2

GAS (units)0 8000
C1-C4 (PPM)0 800000

CO2 (percent)0 2

2026u
C1:85.7%
C2:3.6%
C3:8.0%
C4:2.7%

GAS SCALE CHANGE
0-8000u

1116u

1853u

1466u

1135u
C1:85.7%
C2:3.6%

GR (units)0 400

GR (units)0 400

77

77

90

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

5,350

5,360

5,370

5,380

5,390

5,400

5,410

5,420

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

266

657



SLTY SH:lt-dk gy, 
frm-hd,rthy-gritty,blky-sb blky,tr pyr, tr sd

SLTY SH: med-dk gy, frm-hd,rthy-gritty,sb 
plty-sb blky,tr pyrnon-calc

MD: 5,434'  
Inclination: 12.93 °  
Azimuth: 290.25°  
TVD: 5,384.51'  
VS: -596.82' 

MD: 5,529'  
Inclination: 19.79 °  
Azimuth: 295°  
TVD: 5,475.61'  
VS: -621.4' 

MD: 5,623'  
Inclination: 25.68 °  
Azimuth: 296.41°  
TVD: 5,562.27'  
VS: -654.09' 

GAS (units)0 8000
C1-C4 (PPM)0 800000

CO2 (percent)0 2

GAS (units)0 8000
C1-C4 (PPM)0 800000

CO2 (percent)0 2

1798u

2126u

C2:3.6%
C3:8.0%
C4:2.7%

2231u
C1:82.1%
C2:7.3%
C3:8.3%
C4:2.4%

GR (units)0 400

GR (units)0 400

85

96

84

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

5,570

5,580

5,590

5,600

5,610

5,620

5,630

5,640

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

368



SLTY SH: med-dk gy, frm-hd,rthy-gritty,sb 
plty-sb blky,non-calc, tr pyr

SLTY SH: med-dk gy, frm-hd,rthy-gritty,sb 
plty-sb blky,non-calc, tr pyr

SLTY SH: med-dk gy, frm-hd,rthy-gritty,sb 
plty-sb blky,non-calc, tr pyr

VS: -654.09' 

MD: 5,718'  
Inclination: 33.59 °  
Azimuth: 298.87°  
TVD: 5,644.78'  
VS: -695.61' 

MD: 5,812'  
Inclination: 41.06 °  
Azimuth: 302.03°  
TVD: 5,719.48'  
VS: -744.63' 

GAS (units)0 8000
C1-C4 (PPM)0 800000

CO2 (percent)0 2

GAS (units)0 8000
C1-C4 (PPM)0 800000

CO2 (percent)0 2

AGITATOR UNPLUGGED
NO GAS DATA

2567u

1246u

1154u

2460u

2341u
C1:85.7%
C2:3.6%
C3:8.0%
C4:2.7%

GR (units)0 400

GR (units)0 400

81

100

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

5,790

5,800

5,810

5,820

5,830

5,840

5,850

5,860

ROP (ft/hr)0 4000

ROP (ft/hr)0 4000

409

314

399



SLTY SH: med-dk gy, frm-hd,rthy-gritty,sb 
plty-sb blky,non-calc, tr pyr

SLTY SH: med-dk gy, frm-hd,rthy-gritty,sb 
plty-sb blky,non-calc, tr pyr

MD: 5,907'  
Inclination: 42.12 °  
Azimuth: 310.64°  
TVD: 5,790.59'  
VS: -795.3' 

MD: 6,002'  
Inclination: 47.04 °  
Azimuth: 315.74°  
TVD: 5,858.26'  
VS: -843.78' 

GAS (units)0 8000
C1-C4 (PPM)0 800000

CO2 (percent)0 2

1601u

2825u

2619u

3519u

2654u
C1:79.5%
C2:11.4%
C3:7.0%
C4:4.1%

GR (units)0 400

95

117

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

6,010

6,020

6,030

6,040

6,050

6,060

6,070

6,080

ROP (ft/hr)0 4000

399

271

244



MD: 6,096'  
Inclination: 59 °  
Azimuth: 325.23°  
TVD: 5,914.78'  
VS: -891' 

LOG CONTINUES ON MPLOT
Rainbow LC28-79-1HNA Horz

4700u

159

6,070

6,080

6,090

6,100

6,110

6,120

6,130

6,140

6,150

6,160


