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COLUMBINE LOGGING, INC. 
RIGGED UP ON 06/8/2014 
MANNED 2-PERSON LOGGING 
WITH BLOODHOUND GAS 
CHROMATOGRAPH UNIT # 0715

Drilled Out of Surface
@ 19:01' MST 06/08/14

60% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc; 40% SHY SS: lt gy-wh, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc

Bit #: 2 
Type: MMD55M 
Size: 8.75 
Depth In: 661 ' 
Depth Out: 7,560 ' 
Jets: 5x16 
S/N: 12390328

GAS (units)0 400
C1-C4 (PPM)0 40000

100' SAMPLES

Gas Scale
0 - 400 units

LAG NOT WORKING

LAG NOT WORKING

620
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640

650
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700
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720

730

740

750

760

770

780

790

800

810

820

830

ROP (ft/hr)0 1200
GAMMA (api)0 200

Gamma Scale
0 - 200 API

ROP Scale
0 - 1200 ft/hr

101

97
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75% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc; 25% SHY SS: lt gy-wh, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc

65% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc; 35% SHY SS: lt gy-wh, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc

60% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc; 40% SHY SS: lt gy-wh, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc

WT: 8.6 / VIS: 27

MD: 976 ' 
TVD: 975.94 ' 
Inclination: 0.1 ° 
Azimuth: 276.4 ° 
VS: -3.05 '

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 400
C1-C4 (PPM)0 40000

LAG NOT WORKING

820

830

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

ROP (ft/hr)0 1200
GAMMA (api)0 200

ROP (ft/hr)0 1200
GAMMA (api)0 200

101

138



75% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc; 25% SHY SS: lt gy-wh, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc

75% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc; 25% SHY SS: lt gy-wh, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc

65% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc; 35% SHY SS: lt gy-wh, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc

MD: 1,238 ' 
TVD: 1,237.92 ' 
Inclination: 1.5 ° 
Azimuth: 228 ° 
VS: -1.92 '

MD: 1,143 ' 
TVD: 1,142.94 ' 
Inclination: 0.3 ° 
Azimuth: 190.9 ° 
VS: -2.96 '

MD: 1,066 ' 
TVD: 1,065.94 ' 
Inclination: 0.5 ° 
Azimuth: 173.7 ° 
VS: -2.99 '

GAS (units)0 400
C1-C4 (PPM)0 40000

LAG NOT WORKING

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

1,250

1,260

1,270

ROP (ft/hr)0 1200
GAMMA (api)0 200

101

122

117



60% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc; 40% SHY SS: lt gy-wh, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc

55% SLTY SH: lt-med gy, s&p, 
sft-frm, fri, sb plty, vf gr, sl slty tex, 
rthy lstr, non-sl calc; 45% SHY SS: lt 
gy-wh, blky, sl frm - sft, v f-f gr, sb 
rnd, mod-w srt, cly cmt, non-sl calc

WT: 8.4 / VIS: 27

MD: 1,430 ' 
TVD: 1,429.81 ' 
Inclination: 2.6 ° 
Azimuth: 1,429.81 ° 
VS: 3.51 '

MD: 1,336 ' 
TVD: 1,335.88 ' 
Inclination: 1.8 ° 
Azimuth: 229.3 ° 
VS: 0.31 '

GAS (units)0 400
C1-C4 (PPM)0 40000

LAG NOT WORKING

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

1,470

1,480

1,490

ROP (ft/hr)0 1200
GAMMA (api)0 200

06/09/14

113

94

117

122



90% SLTY SH: lt-med gy, s&p, 
sft-frm, fri, sb plty, vf gr, sl slty tex, 
rthy lstr, non-sl calc; 10% SHY SS: lt 
gy-wh, blky, sl frm - sft, v f-f gr, sb 
rnd, mod-w srt, cly cmt, non-sl calc

50% SLTY SH: lt-med gy, s&p, 
sft-frm, fri, sb plty, vf gr, sl slty tex, 
rthy lstr, non-sl calc; 50% SHY SS: lt 
gy-wh, blky, sl frm - sft, v f-f gr, sb 
rnd, mod-w srt, cly cmt, non-sl calc

MD: 1,710 ' 

MD: 1,616 ' 
TVD: 1,615.44 ' 
Inclination: 4.5 ° 
Azimuth: 243.5 ° 
VS: 14.46 '

MD: 1,523 ' 
TVD: 1,522.68 ' 
Inclination: 3.6 ° 
Azimuth: 249.8 ° 
VS: 8.3 '

GAS (units)0 400
C1-C4 (PPM)0 40000

LAG NOT WORKING

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

1,690

1,700

1,710

ROP (ft/hr)0 1200
GAMMA (api)0 200

06/09/14

126

113



90% SLTY SH: lt-med gy, s&p, 
sft-frm, fri, sb plty, vf gr, sl slty tex, 
rthy lstr, non-sl calc; 10% SHY SS: lt 
gy-wh, blky, sl frm - sft, v f-f gr, sb 
rnd, mod-w srt, cly cmt, non-sl calc

90% SLTY SH: lt-med gy, s&p, 
sft-frm, fri, sb plty, vf gr, sl slty tex, 
rthy lstr, non-sl calc; 10% SHY SS: lt 
gy-wh, blky, sl frm - sft, v f-f gr, sb 
rnd, mod-w srt, cly cmt, non-sl calc

MD: 1,804 ' 
TVD: 1,802.42 ' 
Inclination: 7.4 ° 
Azimuth: 236.6 ° 
VS: 31.57 '

WT: 8.5 / VIS: 27

MD: 1,710 ' 
TVD: 1,709.05 ' 
Inclination: 5.9 ° 
Azimuth: 237.7 ° 
VS: 22.09 '

MD: 1,898 ' 
TVD: 1,895.57 ' 
Inclination: 8 ° 
Azimuth: 236.2 ° 
VS: 42.47 '

GAS (units)0 400
C1-C4 (PPM)0 40000

LAG NOT WORKING

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

1,910

1,920

1,930

ROP (ft/hr)0 1200
GAMMA (api)0 200

115

103

122



65% SLTY SH: lt-med gy, s&p, 
sft-frm, fri, sb plty, vf gr, sl slty tex, 
rthy lstr, non-sl calc; 35% SHY SS: lt 
gy-wh, blky, sl frm - sft, v f-f gr, sb 
rnd, mod-w srt, cly cmt, non-sl calc

60% SLTY SH: lt-med gy, s&p, 
sft-frm, fri, sb plty, vf gr, sl slty tex, 
rthy lstr, non-sl calc; 40% SHY SS: lt 
gy-wh,clr, blky, sl frm - sft, v f-f gr, sb 
rnd, mod-w srt, cly cmt, non-sl calc

55% SHY SS: lt gy-wh, lt brn gy, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc; 
45% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc, occ ss

WT: 8.5 / VIS: 27

MD: 1,991 ' 
TVD: 1,987.62 ' 
Inclination: 8.4 ° 
Azimuth: 234 ° 
VS: 53.79 '

MD: 2,085 ' 
TVD: 2,080.67 ' 
Inclination: 7.9 ° 
Azimuth: 232.1 ° 
VS: 64.92 '

GAS (units)0 400
C1-C4 (PPM)0 40000

LAG NOT WORKING

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

2,130

2,140

2,150

ROP (ft/hr)0 1200
GAMMA (api)0 200

105

146



70% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc; 30% SHY SS: lt gy-wh, 
lt brn gy, blky, sl frm - sft, v f-f gr, sb 
rnd, mod-w srt, cly cmt, non-sl calc, 
occ ss

55% SHY SS: lt gy-wh, lt brn gy, 
blky, sl frm - sft, v f-f gr, sb rnd, 
mod-w srt, cly cmt, non-sl calc; 
45% SLTY SH: lt-med gy, sft-frm, fri, 
sb plty, vf gr, sl slty tex, rthy lstr, 
non-sl calc, occ ss

80% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 15% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non-sl calc; 5% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

MD: 2,178 ' 
TVD: 2,172.61 ' 
Inclination: 9.4 ° 
Azimuth: 232.8 ° 
VS: 76.51 '

MD: 2,272 ' 
TVD: 2,265.3 ' 
Inclination: 9.8 ° 
Azimuth: 232.3 ° 
VS: 89.52 '

MD: 2,365 ' 

GAS (units)0 400
C1-C4 (PPM)0 40000

84u

163u

153u

58u

LAG NOT WORKING

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

2,350

2,360

2,370

ROP (ft/hr)0 1200
GAMMA (api)0 200

105

122

93



55% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 25% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc; 20% SHY SS: 
wh-lt gy, s&p, blky, frm, v f-f gr, sb 
rnd-ang, mod-w srt, cl sup, cly cmt, 
non calc

50% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc; 20% SHY SS: 
wh-lt gy, s&p, blky, frm, v f-f gr, sb 
rnd-ang, mod-w srt, cl sup, cly cmt, 
non calc

WT: 8.5 / VIS: 27

MD: 2,365 ' 
TVD: 2,356.84 ' 
Inclination: 10.5 ° 
Azimuth: 233.2 ° 
VS: 103.15 '

MD: 2,459 ' 
TVD: 2,449.32 ' 
Inclination: 10.1 ° 
Azimuth: 233.6 ° 
VS: 117.24 '

MD: 2,551 ' 
TVD: 2,539.93 ' 
Inclination: 9.9 ° 
Azimuth: 240.8 ° 
VS: 131.14 '

GAS (units)0 400
C1-C4 (PPM)0 40000

198u

193u

136u

218u

172u

117u

177u

220u

199u

59u

208u

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

2,570

2,580

2,590

ROP (ft/hr)0 1200
GAMMA (api)0 200

146

108



60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc; 10% SHY SS: 
wh-lt gy, s&p, blky, frm, v f-f gr, sb 
rnd-ang, mod-w srt, cl sup, cly cmt, 
non calc

70% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 15% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc; 15% SHY SS: 
wh-lt gy, s&p, blky, frm, v f-f gr, sb 
rnd-ang, mod-w srt, cl sup, cly cmt, 
non calc

MD: 2,641 ' 
TVD: 2,628.62 ' 
Inclination: 9.7 ° 
Azimuth: 239.4 ° 
VS: 144.87 '

MD: 2,730 ' 
TVD: 2,716.4 ' 
Inclination: 9.3 ° 
Azimuth: 236.8 ° 
VS: 157.79 '

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 400
C1-C4 (PPM)0 40000

223u

177u

247u

271u

201u

108u

283u

270u

293u

299u

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

2,790

2,800

2,810

ROP (ft/hr)0 1200
GAMMA (api)0 200

ROP (ft/hr)0 1200
GAMMA (api)0 200

117

97

113



50% SHY SS: wh-lt gy, s&p, blky, 
frm, v f-f gr, sb rnd-ang, mod-w srt, 
cl sup, cly cmt, non calc, 25% SLTY 
SH: lt-med gy, occ dk gy, sft-sl frm, 
sb plty-blky, vf gr, slty tex, sl cacl, 
25% SS: wh-lt gy, clr-trnsl, speckl 
blk, sb rnd-ang, p srt, w cons, f gr, 
non calc

50% SS: wh-lt gy, clr-trnsl, speckl 
blk, sb rnd-ang, p srt, w cons, f gr, 
non calc; 30% SHY SS: wh-lt gy, 
s&p, blky, frm, v f-f gr, sb rnd-ang, 
mod-w srt, cl sup, cly cmt, non calc; 
20% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl

WT: 8.6 / VIS: 27

MD: 2,820 ' 
TVD: 2,805.23 ' 
Inclination: 9.2 ° 
Azimuth: 235.8 ° 
VS: 170.3 '

MD: 2,910 ' 
TVD: 2,894.09 ' 
Inclination: 9 ° 
Azimuth: 234.8 ° 
VS: 182.48 '

MD: 2,999 ' 
TVD: 2,982.08 ' 
Inclination: 8.3 ° 
Azimuth: 233.7 ° 
VS: 193.8 '

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 400
C1-C4 (PPM)0 40000

271u

252u

257u

136u

313u

263u

323u

45u

241u

281u

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

3,010

3,020

3,030

ROP (ft/hr)0 1200
GAMMA (api)0 200

ROP (ft/hr)0 1200
GAMMA (api)0 200

97

154

105



50% SHY SS: wh-lt gy, s&p, blky, 
frm, v f-f gr, sb rnd-ang, mod-w srt, 
cl sup, cly cmt, non calc; 40% SS: 
wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non 
calc; 10% SLTY SH: lt-med gy, occ 
dk gy, sft-sl frm, sb plty-blky, vf gr, 
slty tex, sl cacl

90% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 10% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non-sl calc, tr ss

WT: 8.6 / VIS: 27

60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 10% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

MD: 3,089 ' 
TVD: 3,071.08 ' 
Inclination: 8.8 ° 
Azimuth: 242.3 ° 
VS: 205.55 '

MD: 3,178 ' 
TVD: 3,159 ' 
Inclination: 9.1 ° 
Azimuth: 235.6 ° 
VS: 217.8 '

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 400
C1-C4 (PPM)0 40000

256u

35u

216u

343u

232u

196u

326u

323u

283u

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

3,230

3,240

3,250

ROP (ft/hr)0 1200
GAMMA (api)0 200

ROP (ft/hr)0 1200
GAMMA (api)0 200

122

105

123



90% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 10% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non-sl calc, tr ss

90% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 10% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non-sl calc, tr 
ss, tr sh

95% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 5% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non-sl calc, tr 
ss, tr sh

WT: 8.5 / VIS: 27

MD: 3,268 ' 
TVD: 3,248.04 ' 
Inclination: 7.7 ° 
Azimuth: 231.7 ° 
VS: 228.86 '

MD: 3,358 ' 
TVD: 3,337.19 ' 
Inclination: 8 ° 
Azimuth: 235.5 ° 
VS: 239.19 '

MD: 3,447 ' 
TVD: 3,425.31 ' 
Inclination: 8.2 ° 
Azimuth: 240.4 ° 
VS: 250.2 '

GAS (units)0 400
C1-C4 (PPM)0 40000

GAS (units)0 800
C1-C4 (PPM)0 80000

SCALE CHANGE
GAS 0-800u

299u

161u

388u

230u

123u

309u

325u

124u

267u

292u

168u

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

3,450

3,460

3,470

ROP (ft/hr)0 1200
GAMMA (api)0 200

101

125



95% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 5% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non-sl calc, tr sh

45% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 35% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc; 20% SHY SS: 
wh-lt gy, s&p, blky, frm, v f-f gr, sb 
rnd-ang, mod-w srt, cl sup, cly cmt, 
non calc

WT: 8.5 / VIS: 27

MD: 3,537 ' 
TVD: 3,514.52 ' 
Inclination: 6.9 ° 
Azimuth: 236 ° 
VS: 260.62 '

MD: 3,627 ' 
TVD: 3,603.98 ' 
Inclination: 5.7 ° 
Azimuth: 239.7 ° 
VS: 269.27 '

GAS (units)0 800
C1-C4 (PPM)0 80000

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

580u

518u

465u

234u

139u

506u

521u

502u

395u
2441u

SCALE CHANGE
GAS 0-2500u

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

3,670

3,680

3,690

ROP (ft/hr)0 1200
GAMMA (api)0 200

130

153



80% SS: wh-lt gy, clr-trnsl, speckl 
blk, sb rnd-ang, p srt, w cons, f gr, 
non calc; 15% SLTY SH: lt-med gy, 
occ dk gy, sft-sl frm, sb plty-blky, vf 
gr, slty tex, sl cacl; 5% SHY SS: 
wh-lt gy, s&p, blky, frm, v f-f gr, sb 
rnd-ang, mod-w srt, cl sup, cly cmt, 
non calc

MD: 3,716 ' 
TVD: 3,692.48 ' 
Inclination: 6.5 ° 
Azimuth: 234 ° 
VS: 277.47 '

MD: 3,806 ' 
TVD: 3,781.65 ' 
Inclination: 9 ° 
Azimuth: 236.1 ° 
VS: 287.84 '

MD: 3,895 ' 
TVD: 3,869.46 ' 
Inclination: 9.7 ° 
Azimuth: 235.6 ° 
VS: 300.28 '

80% SS: wh-lt gy, clr-trnsl, speckl 
blk, sb rnd-ang, p srt, w cons, f gr, 
non calc; 10% SLTY SH: lt-med gy, 
occ dk gy, sft-sl frm, sb plty-blky, vf 
gr, slty tex, sl cacl; 10% SHY SS: 
wh-lt gy, s&p, blky, frm, v f-f gr, sb 
rnd-ang, mod-w srt, cl sup, cly cmt, 
non calc

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

442u

310u

239u

448u

464u

317u

487u

467u

449u

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

3,890

3,900

3,910

ROP (ft/hr)0 1200
GAMMA (api)0 200

65

93

80



70% SS: wh-lt gy, clr-trnsl, speckl 
blk, sb rnd-ang, p srt, w cons, f gr, 
non calc; 15% SLTY SH: lt-med gy, 
occ dk gy, sft-sl frm, sb plty-blky, vf 
gr, slty tex, sl cacl; 15% SHY SS: 
wh-lt gy, s&p, blky, frm, v f-f gr, sb 
rnd-ang, mod-w srt, cl sup, cly cmt, 
non calc

WT: 8.5 / VIS: 27

50% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 20% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

MD: 3,985 ' 
TVD: 3,958.18 ' 
Inclination: 9.7 ° 
Azimuth: 235.6 ° 
VS: 313.3 '

MD: 4,074 ' 
TVD: 4,046.01 ' 
Inclination: 8.9 ° 
Azimuth: 234.8 ° 
VS: 325.6 '

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

215u

464u

462u

389u

498u

524u

708u

689u

566u

494u

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

4,110

4,120

4,130

ROP (ft/hr)0 1200
GAMMA (api)0 200

113

124



60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 10% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

50% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 40% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 10% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 10% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

MD: 4,164 ' 
TVD: 4,135.05 ' 
Inclination: 7.8 ° 
Azimuth: 229.5 ° 
VS: 336.4 '

MD: 4,254 ' 
TVD: 4,224.12 ' 
Inclination: 8.7 ° 
Azimuth: 232.9 ° 
VS: 346.95 '

MD: 4,343 ' 
TVD: 4,312.19 ' 
Inclination: 7.9 ° 
Azimuth: 229.9 ° 
VS: 357.47 '

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

437u

284u

400u

454u

242u

419u

439u

525u

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

4,330

4,340

4,350

ROP (ft/hr)0 1200
GAMMA (api)0 200

130

98

158



60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 10% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

WT: 8.4 / VIS: 27

MD: 4,433 ' 
TVD: 4,401.28 ' 
Inclination: 8.4 ° 
Azimuth: 237 ° 
VS: 368.16 '

MD: 4,523 ' 
TVD: 4,490.21 ' 
Inclination: 9.3 ° 
Azimuth: 236.8 ° 
VS: 380.21 '

WT: 8.4 / VIS: 27

60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 10% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 10% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

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

391u

251u

436u

1322u

CLEANED OUT POSSUM 
BELLY

764u

451u

1627u

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

4,550

4,560

4,570

ROP (ft/hr)0 1200
GAMMA (api)0 200

93

142



MD: 4,612 ' 
TVD: 4,578.21 ' 
Inclination: 7.9 ° 
Azimuth: 234.7 ° 
VS: 391.65 '

MD: 4,702 ' 
TVD: 4,667.42 ' 
Inclination: 7.3 ° 
Azimuth: 227.9 ° 
VS: 401.38 '

WT: 8.45 / VIS: 28

MD: 4,792 ' 
TVD: 4,756.85 ' 
Inclination: 5.5 ° 

85% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 15% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc

60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 30% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 10% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

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

96u

474u

888u

280u

757u

532u

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

4,770

4,780

4,790

ROP (ft/hr)0 1200
GAMMA (api)0 200

109

93

97



Inclination: 5.5 ° 
Azimuth: 230.7 ° 
VS: 409.35 '

MD: 4,881 ' 
TVD: 4,845.18 ' 
Inclination: 8.5 ° 
Azimuth: 242.6 ° 
VS: 418.83 '

60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 20% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 20% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

MD: 4,971 ' 
TVD: 4,934.08 ' 
Inclination: 9.5 ° 
Azimuth: 236.8 ° 
VS: 431.37 '

WT: 8.5 / VIS: 27

85% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 15% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc

WT: 8.45 / VIS: 28

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

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

1063u

444u

535u

365u

1154u

375u

339u

325u

168u

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

4,990

5,000

5,010

ROP (ft/hr)0 1200
GAMMA (api)0 200

ROP (ft/hr)0 1200
GAMMA (api)0 200

130

117



95% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 5% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc

WT: 8.5 / VIS: 27

WT: 8.5 / VIS: 27

MD: 5,150 ' 
TVD: 5,110.23 ' 
Inclination: 10.2 ° 
Azimuth: 237.6 ° 
VS: 458.6 '

MD: 5,240 ' 
TVD: 5,199.05 ' 

60% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 20% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc; 20% 
SS: wh-lt gy, clr-trnsl, speckl blk, sb 
rnd-ang, p srt, w cons, f gr, non calc

MD: 5,060 ' 
TVD: 5,021.71 ' 
Inclination: 10.6 ° 
Azimuth: 233.9 ° 
VS: 444.65 '

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

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

1068u

235u

1666u

1084u

878u

1768u

1251u

342u

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

5,210

5,220

5,230

ROP (ft/hr)0 1200
GAMMA (api)0 200

ROP (ft/hr)0 1200
GAMMA (api)0 200

113

105

133



95% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 5% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc

TVD: 5,199.05 ' 
Inclination: 8.4 ° 
Azimuth: 237.9 ° 
VS: 471.36 '

MD: 5,330 ' 
TVD: 5,288.01 ' 
Inclination: 9 ° 
Azimuth: 242.5 ° 
VS: 483.56 '

95% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 5% SS: wh-lt gy, clr-trnsl, 
speckl blk, sb rnd-ang, p srt, w 
cons, f gr, non calc

80% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 20% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc

WT: 8.5 / VIS: 27

MD: 5,419 ' 
TVD: 5,375.89 ' 
Inclination: 9.2 ° 
Azimuth: 242 ° 
VS: 496.4 '

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

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

1788u

1626u

1168u

1784u

2116u

462u

508u

2034u

505u

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

5,430

5,440

5,450

ROP (ft/hr)0 1200
GAMMA (api)0 200

ROP (ft/hr)0 1200
GAMMA (api)0 200

114

134

6/10/14

122



95% SLTY SH: med-dk gy, occ lk 
gy, sft-sl frm, sb plty-blky, vf gr, slty 
tex, non-sl calc; 5% SHY SS: wh-lt 
gy, blky, frm, v f-f gr, sb rnd-ang, 
mod-w srt, non-sl calc

80% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
sl cacl; 20% SHY SS: wh-lt gy, s&p, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, cl sup, cly cmt, non calc

MD: 5,509 ' 
TVD: 5,464.72 ' 
Inclination: 9.3 ° 
Azimuth: 240.8 ° 
VS: 509.5 '

80% SLTY SH: lt-med gy, occ dk gy, 
sft-sl frm, sb plty-blky, vf gr, slty tex, 
non-sl calc; 20% SHY SS: wh-lt gy, 
blky, frm, v f-f gr, sb rnd-ang, mod-w 
srt, non-sl calc

MD: 5,599 ' 
TVD: 5,553.74 ' 
Inclination: 7.6 ° 
Azimuth: 241.4 ° 
VS: 521.45 '

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

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

2221u

2028u

1402u

436u

SCALE CHANGE
GAS 0-3000u

2474u

490u

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

5,650

5,660

5,670

ROP (ft/hr)0 1200
GAMMA (api)0 200

126

89

113



95% SLTY SH: med-dk gy, occ lk 
gy, sft-sl frm, sb plty-blky, vf gr, slty 
tex, non-sl calc; 5% SHY SS: wh-lt 
gy, blky, frm, v f-f gr, sb rnd-ang, 
mod-w srt

MD: 5,688 ' 
TVD: 5,641.92 ' 
Inclination: 8 ° 
Azimuth: 241.6 ° 
VS: 532.4 '

MD: 5,778 ' 
TVD: 5,731.2 ' 
Inclination: 6.5 ° 
Azimuth: 236.1 ° 
VS: 542.48 '

WT: 8.5 / VIS: 27

100% SLTY SH: med-dk gy, occ lk 
gy, sft-sl frm, sb plty-blky, vf gr, slty 
tex, non-sl calc, tr pyr, tr shy ss

MD: 5,868 ' 
TVD: 5,820.71 ' 
Inclination: 5.4 ° 
Azimuth: 232 ° 
VS: 550.36 '

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

1888u

2334u

2623u

2361u

2239u1304u

1730u

630u

747u

2479u

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

5,870

5,880

5,890

ROP (ft/hr)0 1200
GAMMA (api)0 200

113

126



100% SLTY SH: med-dk gy, occ lk 
gy, sft-sl frm, sb plty-blky, vf gr, slty 
tex, non-sl calc, tr pyr, tr shy ss

100% SLTY SH: med-dk gy, occ lk 
gy, sft-sl frm, sb plty-blky, vf gr, slty 
tex, non-sl calc, tr pyr, tr shy ss

MD: 5,957 ' 
TVD: 5,909.4 ' 
Inclination: 4.2 ° 
Azimuth: 241.4 ° 
VS: 556.77 '

MD: 6,047 ' 
TVD: 5,999.19 ' 
Inclination: 3.6 ° 
Azimuth: 230.2 ° 
VS: 562.03 '

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

3170u

1949u

1092u

2636u

2930u

2645u

1365u

1725u

770u

485u

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

6,090

6,100

6,110

ROP (ft/hr)0 1200
GAMMA (api)0 200

134

149

113



95% SLTY SH: med-dk gy, occ lk 
gy, sft-sl frm, sb plty-blky, vf gr, slty 
tex, non-sl calc; 5% SHY SS: wh-lt 
gy, blky, frm, v f-f gr, sb rnd-ang, 
mod-w srt, non-sl calc

100% SLTY SH: med-dk gy, occ lk 
gy, sft-sl frm, sb plty-blky, vf gr, slty 
tex, non-sl calc, tr pyr, tr shy ss

MD: 6,137 ' 
TVD: 6,089.06 ' 
Inclination: 2.9 ° 
Azimuth: 272.2 ° 
VS: 566.58 '

MD: 6,226 ' 
TVD: 6,178.01 ' 
Inclination: 0.6 ° 
Azimuth: 290.6 ° 
VS: 569.24 '

MD: 6,316 ' 
TVD: 6,268 ' 
Inclination: 0.7 ° 
Azimuth: 276.4 ° 
VS: 570.21 '

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

1325u

1861u

2425u

1598u

1451u

2623u

2263u

1943u
1680u

2646u

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

6,230

6,240

6,250

6,260

6,270

6,280

6,290

6,300

6,310

6,320

6,330

ROP (ft/hr)0 1200
GAMMA (api)0 200

126

101

122



80% SLTY SH: med-dk gy, occ lk 
gy, sft-sl frm, sb plty-blky, vf gr, slty 
tex, non-sl calc; 20% SHY SS: wh-lt 
gy, blky, frm, v f-f gr, sb rnd-ang, 
mod-w srt, non-sl calc

MD: 6,361 ' 
TVD: 6,313 ' 
Inclination: 0.7 ° 
Azimuth: 271.9 ° 
VS: 570.76 '

Log Continues on
Tahoma E22-69HC_Horizontal

Thank you for using
Columbine Logging, Inc.

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

2646u

2655u

2497u

TD @ 6381' MD
06/10/14 @ 08:39 MST

6,320

6,330

6,340

6,350

6,360

6,370

6,380

6,390

6,400

6,410

ROP (ft/hr)0 1200
GAMMA (api)0 200

93


