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COLUMBINE LOGGING INC. 
RIGGED UP ON 1/20/2014 
MANNED 2-PERSON LOGGING 
WITH BLOODHOUND GAS 
CHROMATOGRAPH UNIT #0298 
COLUMBINE BEGAN LOGGING AT 
700' on 1/21/2014

Mud Wt: 8.7 / Vis 27

Drilled out of
Surface Casing
@ 02:40 hrs
1/22/2014

SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc

SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc; SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy, v sl calc

MD: 741'  
TVD: 740.99'  
Inclination: 0.4 °  
Azimuth: 54.9°  
VS: 2.17' 

MD: 834'  
TVD: 833.99'  
Inclination: 0.5 °  
Azimuth: 6.3°  
VS: 2.41' 

100' Sample Interval

Bit #: 1 
Type: Smith MDi516 
Depth In: 700''  
Jets: 5x14

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

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

53u

130u

17u

21u

GR (units)0 100

GR (units)0 80

GR (units)0 80

52

54

640

660

670
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690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

200

585
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Mud Wt: 8.8 / Vis 27

SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc; SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy, v sl calc

MD: 927'  
TVD: 926.98'  
Inclination: 0.5 °  
Azimuth: 2.1°  
VS: 2.38' 

SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc; SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy, v sl calc

SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc; SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy, v sl calc

MD: 1,020'  
TVD: 1,019.98'  
Inclination: 0.6 °  
Azimuth: 346.5°  
VS: 2.18' 

Mud Wt: 8.7 / Vis 39

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

26u

35u

46u

37u

20u
C1:96.8%
C2:1.9%
C3:0.9%
C4:0.4%

58u

GR (units)0 80

66

74

72

840

850

860

870

880

890

900

910

920

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

ROP (ft/hr)0 1600

650

976

924



SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc; SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy, v sl calc

SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc; SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy, v sl calc

MD: 1,112'  
TVD: 1,111.97'  
Inclination: 0.7 °  
Azimuth: 345.3°  
VS: 1.81' 

MD: 1,205'  
TVD: 1,204.96'  
Inclination: 1.1 °  
Azimuth: 335.1°  
VS: 1.13' 

MD: 1,297'  

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

35u

35u

35u

22u

23u
C1:96.8%
C2:1.9%
C3:0.9%
C4:0.4%

22u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 80

64

58

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

1,250

1,260

1,270

1,280

1,290

1,300

ROP (ft/hr)0 1600

977

301



SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc; SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy, v sl calc

Mud Wt: 8.7 / Vis 30

SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, v sl calc; SHY SS: lt gy, tr s&p, 
mod frm - frm, brit, vf gr, sb ang - sb rnd, 
mod w srt, arg cmt, sl calc

MD: 1,297'  
TVD: 1,296.95'  
Inclination: 1.1 °  
Azimuth: 337°  
VS: 0.23' 

MD: 1,390'  
TVD: 1,389.92'  
Inclination: 1.4 °  
Azimuth: 334.5°  
VS: -0.81' 

MD: 1,483'  
TVD: 1,482.89'  
Inclination: 1.5 °  
Azimuth: 333.1°  
VS: -2.09' 

Mud Wt: 8.7 / Vis 30

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

GAS (units)0 300
C1-C4 (PPM)0 30000

Scale Change

41u

31u

34u

39u

39u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 80

63

64

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

1,470

1,480

1,490

1,500

1,510

1,520

ROP (ft/hr)0 1600

1033

200



SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, v sl calc; SHY SS: lt gy, tr s&p, 
mod frm - frm, brit, vf gr, sb ang - sb rnd, 
mod w srt, arg cmt, sl calc

SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, v sl calc; SHY SS: lt gy, tr s&p, 
mod frm - frm, brit, vf gr, sb ang - sb rnd, 
mod w srt, arg cmt, sl calc

MD: 1,576'  
TVD: 1,575.86'  
Inclination: 1.5 °  
Azimuth: 321.9°  
VS: -3.62' 

MD: 1,668'  
TVD: 1,667.83'  
Inclination: 1.5 °  
Azimuth: 309.8°  
VS: -5.48' 

GAS (units)0 300
C1-C4 (PPM)0 30000

225u

166u

49u

225u

49u

209u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

155u

172u

GR (units)0 80

76

76

71

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

1,690

1,700

1,710

1,720

1,730

1,740

ROP (ft/hr)0 1600

764

920

876



SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc sme intbdd wi ss, glau; SHY 
SLTST: lt gy-gy, frm, sb blky-blky, gritty, 
sdy, v sl calc

Mud Wt: 8.8 / Vis 30

SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc sme intbdd wi ss, glau; SHY 
SLTST: lt gy-gy, frm, sb blky-blky, gritty, 
sdy, v sl calc

SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc sme intbdd wi ss, glau; SHY 
SLTST: lt gy-gy, frm, sb blky-blky, gritty, 
sdy, v sl calc

MD: 1,762'  
TVD: 1,761.79'  
Inclination: 1.9 °  
Azimuth: 298.1°  
VS: -7.96' 

MD: 1,854'  
TVD: 1,853.69'  
Inclination: 3.5 °  
Azimuth: 256.1°  
VS: -12.01' 

MD: 1,947'  
TVD: 1,946.41'  
Inclination: 5.4 °  
Azimuth: 242.6°  
VS: -18.29' 

Mud Wt: 8.8 / Vis 30

GAS (units)0 300
C1-C4 (PPM)0 30000

187u

109u

103u

68u

184u

184u

88u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 80
79

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

1,910

1,920

1,930

1,940

1,950

1,960

ROP (ft/hr)0 1600

145



SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc sme intbdd wi ss, glau; SHY 
SLTST: lt gy-gy, frm, sb blky-blky, gritty, 
sdy, v sl calc

Mud Wt: 8.65 / Vis 28

SLTY SH: lt - med gy, sme dk gy, mod 
frm, sft, sb blky - sb plty, arg cmt, sl calc 
SHY SLTST: lt - med gy, mod frm, sft, sb 
ang - sb plty, arg cmt,gritty SHY SS: lt 
gy, tr s&p, mod frm - frm, brit, vf gr, sb 
ang - sb rnd, mod w srt, arg cmt, sl calc 

SLTY SH: lt - med gy, sme dk gy, mod 
frm, sft, sb blky - sb plty, arg cmt, sl calc 
SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc

MD: 2,038'  
TVD: 2,036.91'  
Inclination: 6.6 °  
Azimuth: 231°  
VS: -25.49' 

MD: 2,130'  
TVD: 2,128.14'  
Inclination: 8.3 °  
Azimuth: 224.9°  
VS: -33.3' 

Mud Wt: 8.65 / Vis 28

GAS (units)0 300
C1-C4 (PPM)0 30000

97u

102u

56u

174u

157u

32u

83u
C1:96.8%
C2:1.9%
C3:0.9%
C4:0.4%

GR (units)0 80

69

81

73

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

2,130

2,140

2,150

2,160

2,170

2,180

ROP (ft/hr)0 1600

920

836

876



SLTY SH: lt - med gy, sme dk gy, mod 
frm, sft, sb blky - sb plty, arg cmt, sl calc

SLTY SH: lt - med gy, sme dk gy, mod 
frm, sft, sb blky - sb plty, arg cmt, sl calc, 
tr shy ss.

MD: 2,225'  
TVD: 2,221.97'  
Inclination: 9.7 °  
Azimuth: 218.5°  
VS: -41.77' 

MD: 2,319'  
TVD: 2,314.39'  
Inclination: 11.3 °  
Azimuth: 220.4°  
VS: -51.07' 

Mud Wt: 8.8 / Vis 29

GAS (units)0 300
C1-C4 (PPM)0 30000

72u

70u

36u

109u

24u

90u

22u

38u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 80

73

61

68

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

2,350

2,360

2,370

2,380

2,390

2,400

ROP (ft/hr)0 1600

296

837



SLTY SH: lt - med gy, sme dk gy, mod 
frm, sft, sb blky - sb plty, arg cmt, sl calc 
SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc

SLTY SH: lt - med gy, sme dk gy, mod 
frm, sft, sb blky - sb plty, arg cmt, sl calc 
SHY SS: lt gy, tr s&p, mod frm - frm, brit, 
vf gr, sb ang - sb rnd, mod w srt, arg cmt, 
sl calc

MD: 2,414'  
TVD: 2,407.4'  
Inclination: 12.2 °  
Azimuth: 221.5°  
VS: -61.97' 

MD: 2,540'  
TVD: 2,530.26'  
Inclination: 13.4 °  
Azimuth: 220.6°  
VS: -77.74' 

MD: 2,603'  
TVD: 2,591.37'  
Inclination: 14.8 °  
Azimuth: 216.2°  
VS: -85.78' 

GAS (units)0 300
C1-C4 (PPM)0 30000

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

GAS (units)0 300
C1-C4 (PPM)0 30000

201u

22u

335u

355u

96u

268u

342u

252u
C1: 99.7%
C2: 0.3%
C3: 0.0%
C4: 0.0%

145u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GAS SCALE 
CHANGE

GR (units)0 80

GR (units)0 80

84

77

71

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

2,570

2,580

2,590

2,600

2,610

2,620

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

764

400

566



SLTY SH: lt - med gy, sme dk gy, mod 
frm, sft, sb blky - sb plty, arg cmt, sl calc 
SHY SS: lt gy, wh-op-trnsl grns, fr s&p, 
mod frm - frm, brit, vf gr, sb ang - sb rnd, 
mod w srt, arg cmt, sl calc, tr glau, tr lith 
frags

S&P SS: lt gy-wh, wh-op-trnsl grns, g s&p, 
med-f gr, ang-sl rd, mod p srt, fr-p cons, g 
por, mod calc cmt, tr glau, tr lith frags 
SLTY SH: lt - med gy, sme dk gy, sl frm - 
sft, sb blky - sb plty, arg cmt, sl calc

Mud Wt: 8.7 / Vis 29

MD: 2,698'  
TVD: 2,682.59'  
Inclination: 17.6 °  
Azimuth: 215.5°  
VS: -98.7' 

MD: 2,792'  
TVD: 2,771.75'  
Inclination: 19.3 °  
Azimuth: 215.4°  
VS: -113.03' GAS (units)0 500

C1-C4 (PPM)0 50000

278u

191u

342u

119u

353u

31u

286u

70u

242u
C1: 96.8%
C2: 1.9%
C3: 0.9%
C4: 0.4%

149u
C1:96.8%
C2:1.9%
C3:0.9%
C4:0.4%

GR (units)0 80

GR (units)0 80

71

56

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

2,790

2,800

2,810

2,820

2,830

2,840

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

428

916



S&P SS: lt gy-wh, wh-op-trnsl grns, g s&p, 
med-vf gr, ang-sl rd, mod p srt, fr-p cons, 
mod g por, mod calc cmt, tr glau, tr lith 
frags SLTY SH: sl lt-dk gy, sl frm - sft, sb 
blky - sb plty, arg cmt, sl calc

Mud Wt: 8.65 / Vis 28

S&P SS: lt-med wh, wh-op-trnsl grns, g 
s&p, vf-f gr, ang-sl rd, mod srt, mod 
cons-frm, mod g por, mod calc cmt, tr 
glau, tr lith frags SLTY SH: med-dk gy, sl 
frm - sft, sb blky - sb plty, arg cmt, sl calc

MD: 2,887'  
TVD: 2,861.22'  
Inclination: 20 °  
Azimuth: 214.3°  
VS: -128.12' 

MD: 2,982'  
TVD: 2,951.49'  
Inclination: 15.6 °  
Azimuth: 219.6°  
VS: -142.7' 

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

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

264u

311u

70u

351u

375u

331u

506u

256u
C1: 96.9%
C2: 2.5%
C3: 0.6%
C4: 0.0%

GR (units)0 80

GR (units)0 80

59

77

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

3,010

3,020

3,030

3,040

3,050

3,060

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

657

118



S&P SS: lt-med wh, wh-op-trnsl grns, g 
s&p, vf-f gr, ang-sl rd, mod srt, mod 
cons-frm, mod g por, mod calc cmt, tr 
glau, tr lith frags SLTY SH: med-dk gy, sl 
frm - sft, sb blky-blky, arg cmt, sl, tr sd, 
non calc

SLTY SH: med-dk gy, sft-sl frm, sb 
blky-blky, wxy-sl rthy, non calc, mod tr sd 
S&P SS: lt-med wh, sl op-trnsl grns, g 
s&p, f gr, ang-sb rd, mod w srt, mod 
cons-frm, mod g por, mod calc cmt, tr 
glau, tr lith frags

SLTY SH: med-dk gy, sft-sl frm, sb 
blky-blky, wxy-sl rthy, non calc, tr sd S&P 
SS: lt-med wh, sl op-trnsl grns, g s&p, f gr, 
ang-sb rd, mod w srt, mod cons-frm, mod 
g por, mod calc cmt, tr glau, tr lith frags

Mud: IN 8.75 /  27, OUT  8.75 /  26

MD: 3,076'  
TVD: 3,042.24'  
Inclination: 14.6 °  
Azimuth: 221.9°  
VS: -156.41' 

MD: 3,171'  
TVD: 3,134.24'  
Inclination: 14.3 °  
Azimuth: 225.9°  
VS: -170.74' 

MD: 3,265'  
TVD: 3,225.41'  
Inclination: 13.9 °  

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

181u

240u

100u

444u

397u

294u

328u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 80

63

62

69

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

3,230

3,240

3,250

3,260

3,270

3,280

ROP (ft/hr)0 1600

800

325

250



SLTY SH: med-dk gy, sft-sl frm, sb 
blky-blky, wxy-sl rthy, non calc, mod tr sd 
S&P SS: lt-med wh-crm, op-trnsl grns, 
s&p, vf-f gr, ang-sb rd, mod w srt, mod 
cons-frm, mod g por, mod calc cmt, tr 
glau, tr lith frags

Mud: IN 8.7 / 28, OUT 8.75 / 27

SLTY SH: med-dk gy, sft-sl frm, sb 
blky-blky, wxy-grty, non calc, mod sdy, tr 
pyr S&P SS: lt wh-crm, sl op-trnsl grns, g 
s&p, vf-f gr, ang-sb rd, mod w srt, mod 
cons-frm, mod g por, mod calc cmt, tr 
glau, tr lith frags

Inclination: 13.9 °  
Azimuth: 228.7°  
VS: -185.65' 

MD: 3,360'  
TVD: 3,317.55'  
Inclination: 14.3 °  
Azimuth: 223.6°  
VS: -200.35' 

MD: 3,455'  
TVD: 3,409.73'  
Inclination: 13.7 °  
Azimuth: 225.2°  
VS: -214.41' 

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

218u

229u

393u

433u

80u

78u

103u

100u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 80

68

GR 
SCALE

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

3,450

3,460

3,470

3,480

3,490

3,500

ROP (ft/hr)0 1600

702

732



Mud: IN 8.7 / 27, OUT 9 / 26

SLTY SH: med-dk gy, sft-frm, sb plty-sb 
blky, sl wxy-grty, non calc, mod sdy, tr pyr 
S&P SS: lt wh-crm, sl op-trnsl grns, g s&p, 
vf-f gr, ang-sb rd, mod w srt, mod 
cons-frm, mod g por, mod calc cmt, tr 
glau, tr lith frags

SLTY SH: med-dk gy, sft-frm, sb plty-sb 
blky, sl wxy-grty-rthy, non calc, mod sdy, 
tr pyr S&P SS: wh-crm, op-trnsl grns, g 
s&p, vf-f gr, ang-sb rd, mod w srt, mod 
cons-frm, mod g por, mod calc cmt, tr 
glau, tr lith frags, tr cal

MD: 3,550'  
TVD: 3,501.85'  
Inclination: 14.6 °  
Azimuth: 229.9°  
VS: -229.63' 

MD: 3,644'  
TVD: 3,592.75'  
Inclination: 14.9 °  
Azimuth: 232.6°  
VS: -246.43' 

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

198u

358u

330u

153u

102u

187u

200u

272u
C1:94.2%
C2:3.1%
C3:2.7%
C4:0.0%

GR (units)0 80

GR (units)0 150

GR (units)0 150

SCALE
CHANGE
0-150

79

84

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

3,670

3,680

3,690

3,700

3,710

3,720

ROP (ft/hr)0 1600

200

700



SLTY SH: med-dk gy, sft-frm, plty-sb blky, 
grty-rthy, non calc, mod sdy, tr pyr S&P 
SS: wh-sl crm, sl op-trnsl grns, g s&p, vf-f 
gr, ang-sb rd, mod w srt, mod cons-frm, 
mod g por, mod calc cmt, tr glau, tr lith 
frags, tr cal

PARKMAN FM. TOP

S&P SS: wh s&p, op-com trnsl grns, vf-f 
gr, sb ang-rd, mod w srt, mod cons-frm, g 
por, v calc cmt, tr glau, tr lith frags, tr cal 
SLTY SH: med brn-dk gy, sft-mod hd, sb 
blky, grty-rthy, non calc, mod sdy, tr pyr, 
tr arg

Mud: IN 8.7 / 26, OUT 8.75 / 27

MD: 3,739'  
TVD: 3,684.63'  
Inclination: 14.6 °  
Azimuth: 224°  
VS: -262.47' 

MD: 3,833'  
TVD: 3,775.39'  
Inclination: 15.6 °  
Azimuth: 224°  
VS: -277.33' 

MD: 3,928'  
TVD: 3,866.64'  
Inclination: 16.7 °  
Azimuth: 223.6°  

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

328u

212u

292u

24u

23u

127u

67u
C1:92.2%
C2:3.1%
C3:4.2%
C4:0.5%

GR (units)0 150

95

70

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

3,890

3,900

3,910

3,920

3,930

3,940

ROP (ft/hr)0 1600

680

681



S&P SS: wh s&p, com trnsl grns-sl op, vf-f 
gr, sb ang-rd, mod w srt, mod cons-frm, 
grn sup, g por, v calc cmt, tr glau, tr lith 
frags SLTY SH: med-dk gy, sl frm-mod 
hd, sb blky, grty-rthy, non calc, mod sdy, 
tr pyr, tr arg

S&P SS: wh-fros s&p, com trnsl grns-sl 
op, vf-f gr, sb ang-rd, mod w srt, mod 
cons-frm, grn sup, g por, v calc cmt, tr 
glau, tr lith frags SLTY SH: med-dk gy, sl 
frm-mod hd, sb plty-sl blky, grty-rthy, non 
calc, sl sdy, tr pyr, tr arg

Mud: IN 8.75 / 28, OUT 9.05 / 27

Azimuth: 223.6°  
VS: -293.29' 

SLTY SH: med brn-med-dk gy, sft-sl frm, 
plty-sl blky, sl wxy-grty, non calc, mod sdy 
S&P SS: wh-fros s&p, trnsl-sl op, vf-f gr, sb 
ang-rd, mod w srt, frm, grn sup, g por, v 
calc cmt, tr glau, tr lith frags

MD: 4,023'  
TVD: 3,957.34'  
Inclination: 17.9 °  
Azimuth: 222.4°  
VS: -310.02' 

MD: 4,117'  
TVD: 4,047.11'  
Inclination: 16.6 °  
Azimuth: 224.3°  
VS: -326.66' 

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

310u

120u

212u

56u

310u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

341u

GR (units)0 150

58

60

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

4,110

4,120

4,130

4,140

4,150

4,160

ROP (ft/hr)0 1600

707

201



SLTY SH: med brn-med-dk gy, sft-sl frm, 
plty-sl blky, sl wxy-grty, non calc, mod sdy 
S&P SS: wh-fros s&p, trnsl-sl op, vf-f gr, sb 
ang-rd, mod w srt, frm, grn sup, g por, v 
calc cmt, tr glau, tr lith frags

SLTY SH: med brn-dk gy, sft-sl frm, plty-sl 
blky, wxy-grty, non calc, mod sdy S&P 
SS: wh-fros s&p, trnsl-sl op, vf-f gr, sb 
ang-rd, mod w srt, frm-hd, grn sup, g por, 
v calc cmt, tr glau, tr lith frags, tr cal

SLTY SH: med-dk gy, sft-mod frm, plty-sb 
blky, sl wxy-grtty, non calc, tr pyr SHY 
SS: dk gy-med brn, f gr, sb ang-rd, mod 
srt, p-mod cons, p-mod por, sl calc cmt, 
tr glau, tr lith frags S&P SS: wh-trnsl-fros, 
vf-f gr, v rd-sb rd, mod w srt, g cons, g por, 
calc cmt, tr glau, tr lith frags

MD: 4,212'  
TVD: 4,138.8'  
Inclination: 13.7 °  
Azimuth: 222.9°  
VS: -341.61' 

MD: 4,306'  
TVD: 4,230.44'  
Inclination: 12 °  
Azimuth: 226.4°  
VS: -354.44' 

Mud: IN 8.7 / 26, OUT 8.75 / 28

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

75u

25u

45u

132u

341u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

1055u

158u
C1:96.8%
C2:1.9%

1/23/14

GR (units)0 150

71

83

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

4,330

4,340

4,350

4,360

4,370

4,380

ROP (ft/hr)0 1600

676

211



SLTY SH: med-dk gy, sft-mod frm, plty-sb 
blky, sl wxy-grtty, non calc, tr pyr SHY 
SS: dk gy-med brn, f gr, sb ang-rd, mod 
srt, p-mod cons, p-mod por, sl calc cmt, 
tr glau, tr lith frags S&P SS: wh-trnsl-fros, 
vf-f gr, v rd-sb rd, mod w srt, g cons, g por, 
calc cmt, tr glau, tr lith frags

MD: 4,401'  
TVD: 4,323.21'  
Inclination: 12.9 °  
Azimuth: 229.1°  
VS: -367.91' 

MD: 4,496'  
TVD: 4,415.77'  
Inclination: 13.1 °  
Azimuth: 227.1°  
VS: -382.05' 

Mud: IN 8.65 / 27, OUT 8.7 / 27

SLTY SH: med-dk gy, sft-mod frm, plty-sb 
blky, sl wxy-grtty, non calc, tr pyr SHY 
SS: dk gy-med brn, f gr, sb ang-rd, mod 
srt, p-mod cons, p-mod por, sl calc cmt, 
tr glau, tr lith frags S&P SS: wh-trnsl-fros, 
vf-f gr, v rd-sb rd, mod w srt, g cons, g por, 
calc cmt, tr glau, tr lith frags

MD: 4,590'  
TVD: 4,507.23'  
Inclination: 13.6 °  

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

GAS (units)0 5000
C1-C4 (PPM)0 500000

321u

Scale Change

433u

253u

1315u

234u

115u

349u

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

173u
C1:100.0%
C2:0.0%
C3:0.0%
C4:0.0%

GR (units)0 150

69

71

59

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

4,550

4,560

4,570

4,580

4,590

4,600

ROP (ft/hr)0 1600

173

651

207



SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, p-mod por, sl calc 
cmt, tr glau, tr lith frags S&P SS: 
wh-trnsl-fros, vf-f gr, v rd-sb rd, mod w srt, 
g cons, g por, calc cmt, tr glau, tr lith 
frags

SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt, tr glau, 
tr lith frags S&P SS: wh-trnsl-fros, vf-f gr, v 
rd-sb rd, mod w srt, g cons, g por, calc 
cmt, tr glau, tr lith frags

Inclination: 13.6 °  
Azimuth: 225.2°  
VS: -395.85' 

MD: 4,684'  
TVD: 4,598.64'  
Inclination: 13.4 °  
Azimuth: 227.8°  
VS: -409.91' 

MD: 4,779'  
TVD: 4,691.63'  
Inclination: 10.1 °  
Azimuth: 233.1°  
VS: -423.19' 

GAS (units)0 5000
C1-C4 (PPM)0 500000

GAS (units)0 5000
C1-C4 (PPM)0 500000

Frozen Gas Line

525u

GR (units)0 150

GR (units)0 150

76

66

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

4,770

4,780

4,790

4,800

4,810

4,820

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

627

195

593



SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt, tr glau, 
tr lith frags 

SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt, tr glau, 
tr lith frags 

MD: 4,874'  
TVD: 4,785.34'  
Inclination: 8.8 °  
Azimuth: 236.1°  
VS: -434.75' 

MD: 4,968'  
TVD: 4,878.38'  
Inclination: 7.6 °  
Azimuth: 229.6°  
VS: -444.45' 

GAS (units)0 5000
C1-C4 (PPM)0 500000

GAS (units)0 5000
C1-C4 (PPM)0 500000

3667u

1322u

1012u

112u

279u

4186u

4250u
C1:74.1%
C2:7.0%
C3:13.3%
C4:5.6%

4250u

GR (units)0 150

GR (units)0 150

79

70

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

4,990

5,000

5,010

5,020

5,030

5,040

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

164

148



SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt, tr glau, 
SS: wh-trnsl-fros, s&p, vf-f gr, v rd-sb rd, 
mod w srt, g cons, calc cmt, tr glau, bent 

MD: 5,063'  
TVD: 4,972.71'  
Inclination: 6.1 °  
Azimuth: 218.5°  
VS: -451.4' 

Mud Wt: 8.7 / 28

SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt, tr glau, 
SS: wh-trnsl-fros, s&p, vf-f gr, v rd-sb rd, 
mod w srt, g cons, calc cmt, tr glau, bent 

SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt, tr ss, 
Inoc frag 

MD: 5,158'  
TVD: 5,067.33'  
Inclination: 4 °  
Azimuth: 222.9°  
VS: -456.02' 

GAS (units)0 5000
C1-C4 (PPM)0 500000

GAS (units)0 5000
C1-C4 (PPM)0 500000

2134u

1961u

118u

198u

2312u

2492u

136u
C1:82.5%
C2:6.7%
C3:7.8%
C4:3.0%

GR (units)0 150

GR (units)0 150

70

73

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

5,210

5,220

5,230

5,240

5,250

5,260

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

558

236



SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt, tr ss, 
Inoc frag 

SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt, tr ss, 
Inoc frag 

SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt, tr ss, 
slty sh 

Mud Wt: 8.7 / 27

MD: 5,253'  
TVD: 5,162.21'  
Inclination: 1.6 °  
Azimuth: 244°  
VS: -459.1' 

MD: 5,348'  
TVD: 5,257.2'  
Inclination: 0.3 °  
Azimuth: 129.6°  
VS: -460' 

MD: 5,442'  
TVD: 5,351.2'  
Inclination: 0.3 °  
Azimuth: 122.9°  
VS: -459.58' 

GAS (units)0 5000
C1-C4 (PPM)0 500000

307u

3611u

1264u

4200u

1774u

2502u

256u

2926u
C1:82.2%
C2:7.4%
C3:8.0%
C4:2.5%

GR (units)0 150

78

71

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

5,430

5,440

5,450

5,460

5,470

5,480

ROP (ft/hr)0 1600

586

586



SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt SLTY 
SH: med brn-dk gy, sft-sl frm, plty-sl blky, 
wxy-grty, non calc, mod sdy 

SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt SLTY 
SH: med brn-dk gy, sft-sl frm, plty-sl blky, 
wxy-grty, non calc, mod sdy 

MD: 5,537'  
TVD: 5,446.2'  
Inclination: 0.6 °  
Azimuth: 196°  
VS: -459.44' 

MD: 5,632'  
TVD: 5,541.2'  
Inclination: 0.2 °  
Azimuth: 166.8°  
VS: -459.46' 

GAS (units)0 5000
C1-C4 (PPM)0 500000

4047u

3758u

1156u

2262u

1381u

2481u
C1:77.6%
C2:9.2%
C3:9.3%
C4:3.9%

GR (units)0 150

69

80

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

5,650

5,660

5,670

5,680

5,690

5,700

ROP (ft/hr)0 1600

558

298



SHY SS: dk gy-med brn, f gr, sb ang-rd, 
mod srt, p-mod cons, sl calc cmt SLTY 
SH: med brn-dk gy, sft-sl frm, plty-sl blky, 
wxy-grty, non calc, mod sdy 

SLTY SH: med brn-dk gy, sft-sl frm, plty-sl 
blky, wxy-grty, non calc, mod sdy SHY 
SS: dk gy-med brn, f gr, sb ang-rd, mod 
srt, p-mod cons, sl calc cmt 

MD: 5,727'  
TVD: 5,636.19'  
Inclination: 0.6 °  
Azimuth: 208.9°  
VS: -459.59' 

MD: 5,821'  
TVD: 5,730.18'  
Inclination: 1.6 °  
Azimuth: 202.7°  
VS: -460.14' 

MD: 5,916'  
TVD: 5,825.13'  

Mud Wt: 8.8 / 28

GAS (units)0 5000
C1-C4 (PPM)0 500000

3970u

4353u

1634u

1499u

3689u
C1:78.3%
C2:8.4%
C3:9.1%
C4:4.2%

GR (units)0 150

73

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

5,870

5,880

5,890

5,900

5,910

5,920

ROP (ft/hr)0 1600

502



SLTY SH: med brn-dk gy, sft-sl frm, plty-sl 
blky, wxy-grty, non calc, sl sdy, tr pyr, ss

TVD: 5,825.13'  
Inclination: 1.9 °  
Azimuth: 207.4°  
VS: -461.07' 

MD: 6,010'  
TVD: 5,919.07'  
Inclination: 2.1 °  
Azimuth: 212.9°  
VS: -462.38' 

SLTY SH: med brn-dk gy, sft-sl frm, plty-sl 
blky, wxy-grty, non calc, sl sdy, tr pyr, ss

MD: 6,105'  
TVD: 6,014.04'  
Inclination: 0.7 °  
Azimuth: 195.8°  
VS: -463.24' 

GAS (units)0 5000
C1-C4 (PPM)0 500000

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

2526u

2824u

971u

475u

Scale Change

4200u

1670u

1339u
C1:73.0%
C2:12.0%
C3:9.2%
C4:5.8%

GR (units)0 150

75

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

6,090

6,100

6,110

6,120

6,130

6,140

ROP (ft/hr)0 1600

408



SLTY SH: med brn-dk gy, sft-sl frm, plty-sl 
blky, wxy-grty, non calc, sl sdy, tr pyr, ss

SLTY SH: med brn-dk gy, sft-sl frm, plty-sl 
blky, wxy-grty, non calc, sl sdy, tr pyr, ss

SLTY SH: med brn-dk gy, sft-sl frm, plty-sl 
blky, wxy-grty, non calc, mod sdy SHY 
SS: dk gy-med brn, f gr, sb ang-rd, mod 
srt, p-mod cons, sl calc cmt 

MD: 6,200'  
TVD: 6,109.03'  
Inclination: 1 °  
Azimuth: 196.2°  
VS: -463.47' 

MD: 6,294'  
TVD: 6,203.02'  
Inclination: 0.6 °  
Azimuth: 200.9°  
VS: -463.73' 

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

5341u

4856u

5804u

2954u

2587u

5216u
C1:69.9%
C2:14.9%
C3:10.1%
C4:5.1%

GR (units)0 150

91

71

6,120

6,130

6,140

6,150

6,160

6,170

6,180

6,190

6,200

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

ROP (ft/hr)0 1600

400

392



SLTY SH: med brn-dk gy, sft-sl frm, plty-sl 
blky, wxy-grty, non calc, mod sdy SHY 
SS: dk gy-med brn, f gr, sb ang-rd, mod 
srt, p-mod cons, sl calc cmt 

SLTY SH: med brn-dk gy, sft-sl frm, plty-sl 
blky, wxy-grty, non calc, mod sdy SHY 
SS: dk gy-med brn, f gr, sb ang-rd, mod 
srt, p-mod cons, sl calc cmt 

MD: 6,389'  
TVD: 6,298.02'  
Inclination: 0.8 °  
Azimuth: 182°  
VS: -463.8' 

MD: 6,483'  
TVD: 6,392.01'  
Inclination: 0.8 °  
Azimuth: 162.6°  
VS: -463.48' 

Mud Wt: 9.10 / 29

TD @ 6530' MD
01/23/2014 @ 13:03 hrs

TOOH FOR BHA #2
LOG CONTINUES ON MPLOT
"HONEY BADGER
J31-64-1HN_HORZ"

Thank you for choosing
Columbine Logging Inc.

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

3052u

5438u

5400u

3739u
C1:70.9%
C2:14.8%
C3:9.4%
C4:4.9%

GR (units)0 150

76

6,340

6,350

6,360

6,370

6,380

6,390

6,400

6,410

6,420

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

ROP (ft/hr)0 1600

366



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

GR (units)0 150

6,560

6,570

6,580

6,590

6,600

6,610

ROP (ft/hr)0 1600


