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COLUMBINE LOGGING 
INC.RIGGED UP ON 10/20/2013 
MANNED 2-PERSON LOGGING 
WITH BLOODHOUND GAS 
CHROMATOGRAPH UNIT # 0715

STARTED DRILLING OUT OF 
SHOE @ 03:02 HRS 10/20/2013

WT: 8.5 / VIS:27

95% SHY SS: lt gy, wh, blky, sft, fri, 
vf - f gr, sb ang, mod srtg, arg mtx, v 
sl calc ip 5% SLT SH: med-dk gy, 
sb plty-blky sl frm-frm, fri-brit, rthy 
lstr, arg tex, v sl calc ip 

MD: 659 ' 
Inclination: 1.2 ° 
Azimuth: 75.4 ° 
TVD: 658.98 ' 
VS: 2.71 '

95% SHY SS: lt gy, wh, blky, sft, fri, 
vf - f gr, sb ang, mod srtg, arg mtx, v 
sl calc ip 5% SLT SH: med-dk gy, 
sb plty-blky sl frm-frm, fri-brit, rthy 
lstr, arg tex, v sl calc ip 

MD: 749 ' 
Inclination: 1.7 ° 
Azimuth: 123.4 ° 
TVD: 748.95 ' 
VS: 4.79 '

WT: 8.5 / VIS:27

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

BEGIN 100' SAMPLES

Gas Limits
0 - 800 units

169u

201u

176u

310u

374u

268u

210u

590

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

ROP (ft/hr)0 800
GAMMA (api)0 200

Gamma Limits
0 - 200 API

ROP Limits
0 - 800 ft/hr

76

103

Bit #: 2 
Type: SDI611 
Size: 8.75 
Depth In: 639' ' 
Jets: 3/13, 3/14 
S/N: JH3608
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100% SHY SS: wh, lt gy, blky, sft, fri, 
vf - f gr, sb ang, p-mod srtg, arg mtx, 
tr glau, v sl calc ip 

MD: 839 ' 
Inclination: 2.8 ° 
Azimuth: 169.9 ° 
TVD: 838.89 ' 
VS: 6.66 '

MD: 928 ' 
Inclination: 5 ° 
Azimuth: 186.3 ° 
TVD: 927.68 ' 
VS: 7.42 '

100% SHY SS: wh, lt gy, blky, sft, fri, 
vf - f gr, sb ang-sb rnd, p-mod srtg, 
arg mtx, tr glau, v sl calc ip 

MD: 1,018 ' 
Inclination: 5.5 ° 
Azimuth: 190.7 ° 
TVD: 1,017.3 ' 

WT: 8.4 / VIS:27

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

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

116u

131u
C1: 100%
C2: 0%
C3: 0%
C4  0%

210u

156u

145u

150u

116u

141u

134u

137u

136u

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

1,030

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

94

76



90% SHY SS: wh, lt gy, blky, sft, fri, 
vf - f gr, sb ang-sb rnd, p-mod srtg, 
arg mtx, tr glau, v sl calc ip 10% SS: 
wh, clr, blky, frm-hd, brit, f-med gr, 
sb ang-sb rnd, mod srtg, tr glau, v 
sl calc mtx ip 

Azimuth: 190.7 ° 
TVD: 1,017.3 ' 
VS: 7.28 '

MD: 1,107 ' 
Inclination: 7.9 ° 
Azimuth: 193.1 ° 
TVD: 1,105.68 ' 
VS: 6.48 '

MD: 1,205 ' 
Inclination: 8.6 ° 
Azimuth: 187 ° 
TVD: 1,202.67 ' 
VS: 5.93 '

WT: 8.4 / VIS:27

95% SHY SS: wh, lt gy, sb plty-blky, 
sft, fri, vf-f gr, sb ang-sb rnd, p-mod 
srtg, arg mtx, tr glau, v sl calc ip, 
grdg to sltst 5% SS: wh, clr, blky, 
frm-hd, brit, f-med gr, sb ang-sb 
rnd, mod srtg, tr glau, v sl calc mtx 
ip 

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

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

124u
C1: 100%
C2: 0%
C3: 0%
C4  0%

136u

158u

133u

157u

137u

94u

157u

137u

147u

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

1,250

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

83

81



100% SHY SS: wh, lt gy, blky, sft-sl 
frm, fri, vf - f gr, sb ang-sb rnd, 
p-mod srtg, arg mtx, tr glau, v sl 
calc ip 

MD: 1,299 ' 
Inclination: 9 ° 
Azimuth: 190.7 ° 
TVD: 1,295.57 ' 
VS: 5.62 '

MD: 1,393 ' 
Inclination: 8.7 ° 
Azimuth: 180 ° 
TVD: 1,388.45 ' 
VS: 6.18 '

90% SHY SS: wh, lt gy, blky, sft-sl 
frm, fri, vf - f gr, sb ang-sb rnd, 
p-mod srtg, arg mtx, tr glau, v sl 
calc ip 10% SLTY SH: lt gy, sb 
plty-blky, sft-sl frm, shy tex, arg mtx, 
intbdd with shy ss 

90% SLTY SH: lt gy, sb plty-blky, 
sft-sl frm, shy tex, arg mtx 10% SHY 
SS: wh, lt gy, blky, sft-sl frm, fri, vf - f 
gr, sb ang-sb rnd, p-mod srtg, arg 
mtx, tr glau, v sl calc ip, intbdd wi 
slty sh 

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

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

97u

96u

153u
C1: 100%
C2: 0%
C3: 0%
C4  0%

144u

145u

140u

101u

167u

poly-flow line blocked

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

1,470

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

71

94



70% SLTY SH: lt gy, sb plty-blky, 
sft-sl frm, shy tex, arg mtx 30% SHY 
SS: wh, lt gy ip, blky, sft-sl frm, fri, vf 
- f gr, sb ang-sb rnd, p-mod srtg, 
arg mtx, tr glau, v sl calc ip, grdg to 
ss 

60% SLTY SH: lt gy, sb plty-blky, 
sft-sl frm, shy tex, arg mtx 40% SHY 
SS: wh, lt gy ip, blky, sft-sl frm, fri, vf 
- f gr, sb ang-sb rnd, p-mod srtg, 
arg mtx, tr glau, v sl calc ip, grdg to 
ss 

90% SHY SS: wh, lt gy, blky, sft-sl 
frm, fri, vf - f gr, sb ang-sb rnd, 
p-mod srtg, arg mtx, tr glau, v sl 
calc ip 10% SLTY SH: lt gy, sb 
plty-blky, sft-sl frm, shy tex, arg mtx, 
intbdd with shy ss 

WT: 8.4 / VIS:27

MD: 1,487 ' 
Inclination: 7 ° 
Azimuth: 176.3 ° 
TVD: 1,481.57 ' 
VS: 8.26 '

MD: 1,582 ' 
Inclination: 7.2 ° 
Azimuth: 179.8 ° 
TVD: 1,575.84 ' 
VS: 10.22 '

MD: 1,676 ' 
Inclination: 5.6 ° 
Azimuth: 174.7 ° 
TVD: 1,669.25 ' 
VS: 12.05 '

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

159u
C1: 100%
C2: 0%
C3: 0%
C4  0%

160u

156u

258u

252u

197u

212u

159u

334u

186u

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

1,690

ROP (ft/hr)0 800
GAMMA (api)0 200

98

80

103



80% SHY SS: wh, lt gy, blky, sft-sl 
frm, fri, vf - f gr, sb ang-sb rnd, 
p-mod srtg, v sl calc mtx, tr glau 
20% SLTY SH: lt gy-off wh, sb 
plty-blky, sft-sl frm, fri, slty tex, arg 
mtx 

85% SLTY SH: lt gy-gy, off wh ip, sb 
plty-blky, sft-sl frm, fri, slty tex, arg 
mtx 15% SHY SS: wh, lt gy, blky, 
sft-sl frm, fri, vf - f gr, sb ang-sb rnd, 
p-mod srtg, v sl calc mtx, tr glau 

VS: 12.05 '

MD: 1,770 ' 
Inclination: 6 ° 
Azimuth: 182.9 ° 
TVD: 1,762.77 ' 
VS: 13.49 '

MD: 1,864 ' 
Inclination: 6.9 ° 
Azimuth: 184.7 ° 
TVD: 1,856.18 ' 
VS: 14.19 '

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

232u
C1: 100%
C2: 0%
C3: 0%
C4  0%

254u

190u

243u

107u

352u

217u

329u

241u

441u

173u

273u

234u
C1: 97%
C2: 3%

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

1,910

ROP (ft/hr)0 800
GAMMA (api)0 200

74

80



WT: 8.4 / VIS:27

90% SHY SS: wh, lt gy, op grs, blky, 
sft-sl frm, fri, vf - f gr, sb ang-sb rnd, 
p-mod srtg, v sl calc mtx, tr glau, 
grdg to ss 10% SLTY SH: lt gy, off 
wh, sb plty-blky, sft-sl frm, fri, slty 
tex, arg mtx 

MD: 1,958 ' 
Inclination: 7.1 ° 
Azimuth: 181.2 ° 
TVD: 1,949.48 ' 
VS: 15.14 '

60% SLTY SH: lt gy, lt bnshgy, off 
wh, sb plty-blky, sft-sl frm, fri, slty 
tex, arg mtx 40% SHY SS: wh, lt gy, 
op grs ip, blky, sft-sl frm, fri, vf - f gr, 
sb ang-sb rnd, p-mod srtg, v sl calc 
mtx, tr glau, grdg to ss ip 

MD: 2,053 ' 
Inclination: 8.1 ° 
Azimuth: 182.4 ° 
TVD: 2,043.64 ' 
VS: 16.41 '

70% SLTY SH: lt gy, lt bnshgy, off 
wh, sb plty-blky, sft-sl frm, fri, slty 
tex, arg mtx 30% SHY SS: wh, lt gy, 
op grs ip, blky, sft-sl frm, fri, vf - f gr, 
sb ang-sb rnd, p-mod srtg, v sl calc 
mtx, tr glau, grdg to ss ip, intbdd wi 
slty sh 

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

329u

181u

560u

198u

309u

340u

201u

241u

435u

133u

294u

183u

228u

C2: 3%
C3: 0%
C4  0%

201u
C1: 99%
C2: 1%
C3: 0%
C4  0%

202u

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

2,130

ROP (ft/hr)0 800
GAMMA (api)0 200

112

90



70% SLTY SH: lt gy, lt bnshgy, off 
wh, sb plty-blky, sft-sl frm, fri, slty 
tex, arg mtx 30% SHY SS: wh, lt gy, 
op grs ip, blky, sft-sl frm, fri, vf - f gr, 
sb ang-sb rnd, p-mod srtg, v sl calc 
mtx, tr glau, grdg to ss ip, intbdd wi 
slty sh 

MD: 2,147 ' 
Inclination: 8.3 ° 
Azimuth: 173.8 ° 
TVD: 2,136.68 ' 
VS: 18.65 '

WT: 8.4 / VIS:27

95% SLTY SH: lt gy-gy, lt bnshgy, 
sb plty-blky, occ plty, sft-sl frm, fri, 
slty tex, arg mtx 5% SHY SS: wh, lt 
gy, blky, sft-sl frm, fri, vf - f gr, sb 
ang-sb rnd, p-mod srtg, v sl calc 
mtx

MD: 2,240 ' 
Inclination: 7.9 ° 
Azimuth: 164.3 ° 
TVD: 2,228.76 ' 
VS: 22.79 '

MD: 2,333 ' 
Inclination: 6.8 ° 
Azimuth: 166.4 ° 
TVD: 2,321 ' 
VS: 27.33 '

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

359u

262u

467u

267u

285u

321u

324u

370u

364u

276u
C1: 96%
C2: 2%
C3: 1%
C4  0%

589u

280u

301u

220u

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

2,350

ROP (ft/hr)0 800
GAMMA (api)0 200

94

98

107



80% SLTY SH: lt gy-gy, lt bnshgy, 
plty-sb blky, sft-sl frm, fri, slty tex, 
arg mtx 20% SHY SS: wh, lt gy, blky, 
sft-sl frm, fri, vf-f gr, sb ang-sb rnd, 
p-mod srtg, v sl calc mtx, grdg to ss 
ip

70% SLTY SH: lt gy-dk gy, lt bnshgy, 
plty-sb blky, sft, fri, slty tex, arg mtx 
25% SHY SS: wh, lt gy, sft-sl frm, fri, 
f gr, sb ang-sb rnd, p-mod srtg, v sl 
calc mtx, grdg to ss ip 5% SS: 
wh-clr, v frm, blky, p srt, sl calc mtx, 
scat glau

75% SHY SS: wh, lt gy, sft-sl frm, fri, 
f gr, sb ang-sb rnd, p-mod srtg, v sl 
calc mtx 25% SS: wh-clr, v frm, blky, 
p srt, sl calc mtx, scat glau

WT: 8.4 / VIS:27

MD: 2,426 ' 
Inclination: 7 ° 
Azimuth: 179.4 ° 
TVD: 2,413.33 ' 
VS: 30.14 '

MD: 2,519 ' 
Inclination: 8.4 ° 
Azimuth: 197.4 ° 
TVD: 2,505.5 ' 
VS: 29.81 '

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

307u

310u

329u

430u

273u

490u

450u

359u

370u
C1: 94%
C2: 5%
C3: 2%
C4  0%

345u

513u

205u

507u

369u

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

2,570

ROP (ft/hr)0 800
GAMMA (api)0 200

94

85



WT: 8.4 / VIS:27

90% SS: wh-clr,lt gy, v frm, blky, p 
srt, sl calc mtx, scat glau 10% SHY 
SS: wh, lt gy, sft-sl frm, fri, f gr, sb 
ang-sb rnd, p-mod srtg, v sl calc 
mtx 

90% SLTY SH: med-dk gy, sft, 
sbplty, arg mtx 10% SS: wh-clr,lt gy, 
v frm, blky, p srt, sl calc mtx, scat 
glau

MD: 2,608 ' 
Inclination: 8.9 ° 
Azimuth: 197.2 ° 
TVD: 2,593.49 ' 
VS: 27.57 '

MD: 2,698 ' 
Inclination: 10.4 ° 
Azimuth: 195.4 ° 
TVD: 2,682.21 ' 
VS: 25.32 '

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

393u

207u

340u

404u

386u

322u

166u

50u

118u

283u

189u

358u
C1: 98%
C2: 2%
C3: 0%
C4  0%

381u

188u

365u

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

2,790

ROP (ft/hr)0 800
GAMMA (api)0 200

85

67



MD: 2,787 ' 
Inclination: 10.4 ° 
Azimuth: 194.9 ° 
TVD: 2,769.75 ' 
VS: 23.23 '

WT: 8.45 / VIS:26

80% SHY SS: lt gy, sft, sb blky-sb 
ang, p srt, sl calc mtx, scat glau 
20% SLTY SH: med-dk gy, sft, sb 
plty, arg mtx 

MD: 2,877 ' 
Inclination: 9 ° 
Azimuth: 187 ° 
TVD: 2,858.46 ' 
VS: 22.29 '

MD: 2,966 ' 
Inclination: 8.1 ° 
Azimuth: 183.3 ° 
TVD: 2,946.47 ' 
VS: 22.85 '

70% SHY SS: lt gy, sft, sb blky-sb 
ang, p srt, sl calc mtx, scat glau 
30% SLTY SH: med-dk gy, sft, sb 
plty, arg mtx 

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

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

446u

463u

395u

284u

426u

388u

372u
C1: 94%
C2: 3%
C3: 2%
C4  1%

255u

337u

223u

238u

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

3,010

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

98

89



WT: 8.45 / VIS:26

MD: 3,056 ' 
Inclination: 7.2 ° 
Azimuth: 178.7 ° 
TVD: 3,035.67 ' 
VS: 24.21 '

70% SLTY SH: med-dk gy, sft, v f gr, 
sb plty, arg mtx 30% SHY SS: lt gy, 
sft, sb blky-sb ang, p srt, sl calc mtx 

MD: 3,145 ' 
Inclination: 7.5 ° 
Azimuth: 175.4 ° 
TVD: 3,123.94 ' 
VS: 26.32 '

85% SLTY SH: med-dk gy, sft, v f gr, 
sb plty, arg mtx 15% SHY SS: lt gy, 
sft, sb blky-sb ang, p srt, sl calc 
mtx, tr dissm pyr 

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

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

414u

306u

499u

702u

400u
C1: 94%
C2: 4%
C3: 2%
C4  0%

708u

240u

390u

365u

358u

166u

133u

420u

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

3,230

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

76

112



100% SLTY SH: med-dk gy, mod 
frm, v f gr, sb plty-plty, arg mtx, sl 
calc

MD: 3,235 ' 
Inclination: 7.1 ° 
Azimuth: 184.5 ° 
TVD: 3,213.22 ' 
VS: 27.87 '

WT: 8.45 / VIS:26

100% SLTY SH: med-dk gy, mod 
frm, v f gr, sb plty-plty, arg mtx, sl 
calc, tr dissm pyr

MD: 3,325 ' 
Inclination: 7.3 ° 
Azimuth: 188 ° 
TVD: 3,302.51 ' 
VS: 28.15 '

MD: 3,414 ' 
Inclination: 7.5 ° 
Azimuth: 195.2 ° 
TVD: 3,390.77 ' 
VS: 27.35 '

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

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

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

385u

490u

158u

670u

375u
C1: 92%
C2: 5%
C3: 3%
C4  0%

New Gas Limits
0 - 3000 units

448u

420u

132u

270u

315u

176u

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

3,450

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

89

103



100% SLTY SH: med-dk gy, mod 
frm, v f gr, sb plty-sb rd, arg mtx, sl 
calc, tr dissm pyr

100% SLTY SH: med-dk gy, mod 
frm, v f gr, sb plty-sb rd, arg mtx, sl 
calc, scat cal

70% SS: wh-clr, mod frm, fri, med 
gr, sb ang-sb rd, sl calc 30% SLTY 
SH: med-dk gy, mod frm, v f gr, sb 
plty-sb rd, arg mtx, sl calc

MD: 3,504 ' 
Inclination: 8.1 ° 
Azimuth: 192.3 ° 
TVD: 3,479.93 ' 
VS: 26.07 '

MD: 3,594 ' 
Inclination: 7.3 ° 
Azimuth: 187.3 ° 
TVD: 3,569.12 ' 
VS: 25.6 '

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

385u
C1: 89%
C2: 5%
C3: 5%
C4  2%

1123u

635u

223u

373u

820u

1176u

850u

425u

504u

319u

1046u

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

3,670

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

10/21/2013

112

80



85% SHY SS: lt-med gy, frm, fri, f gr, 
sb blky-sb ang, sl calc 15% SS: 
wh-clr, mod frm, fri, med gr, sb 
ang-sb rd, sl calc

MD: 3,683 ' 
Inclination: 9 ° 
Azimuth: 186.8 ° 
TVD: 3,657.22 ' 
VS: 25.74 '

95% SHY SS: lt-med gy, frm, fri, f gr, 
sb blky-sb ang, sl calc 5% SS: 
wh-clr, mod frm, fri, med gr, sb 
ang-sb rd, sl calc

MD: 3,773 ' 
Inclination: 9.6 ° 
Azimuth: 188.4 ° 
TVD: 3,746.04 ' 
VS: 25.75 '

MD: 3,863 ' 
Inclination: 8.8 ° 
Azimuth: 182.9 ° 
TVD: 3,834.88 ' 
VS: 26.23 '

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

675u
C1: 93%
C2: 3%
C3: 3%
C4  1%

507u

866u

622u

566u

658u

379u

860u

994u

760u

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

3,890

ROP (ft/hr)0 800
GAMMA (api)0 200

80

71

80



WT: 8.35 / VIS:26

75% SHY SS: lt-med gy, frm, fri, f gr, 
sb blky-sb ang, sl calc 20% SLTY 
SH: med-dk gy, mod frm, v f gr, sb 
plty-plty, arg mtx, sl calc 5% SS: 
wh-clr, mod frm, fri, med gr, sb 
ang-sb rd, sl calc

MD: 3,952 ' 
Inclination: 8.8 ° 
Azimuth: 181.2 ° 
TVD: 3,922.83 ' 
VS: 27.56 '

MD: 4,042 ' 
Inclination: 7.6 ° 
Azimuth: 178.5 ° 
TVD: 4,011.91 ' 
VS: 29.28 '

90% SHY SS: lt gy, bnshgy, frm, fri, f 
gr, sb blky-blky, sl calc 10% SLTY 
SH: med gy, mod frm, v f gr, sb 
plty-sb blky, arg mtx, sl calc

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

778u
C1: 89%
C2: 4%
C3: 5%
C4  2%

307u

1247u

371u

1285u

474u

1618u

1168u

1464u

365u

1743u

1204u

1030u

328u

1015u
C1: 84%
C2: 8%

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

4,110

ROP (ft/hr)0 800
GAMMA (api)0 200

87

94



MD: 4,132 ' 
Inclination: 6.1 ° 
Azimuth: 176.1 ° 
TVD: 4,101.27 ' 
VS: 31.19 '

60% SS: wh-clr, lt gy, mod frm-sl 
hd, brit, f-med gr, sb ang-sb rd, sl 
calc mtx, tr glau 40% SHY SS: lt gy, 
bnshgy, frm, fri, f gr, sb blky-blky, sl 
calc arg mtx 

80% SS: wh-clr, lt gy, mod frm-sl 
hd, brit, f-med gr, sb ang-sb rd, sl 
calc mtx 20% SHY SS: lt gy, bnshgy, 
frm, fri, f gr, sb blky-blky, sl calc arg 
mtx 

MD: 4,221 ' 
Inclination: 7.1 ° 
Azimuth: 181 ° 
TVD: 4,189.68 ' 
VS: 32.78 '

MD: 4,311 ' 
Inclination: 7.1 ° 
Azimuth: 182.8 ° 
TVD: 4,278.99 ' 
VS: 33.9 '

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

C2: 8%
C3: 6%
C4  2%

1383u

1291u

683u

353u

477u

840u

395u

1072u

753u

1115u

954u
C1: 88%
C2: 7%
C3: 5%
C4  1%

860u

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

4,330

ROP (ft/hr)0 800
GAMMA (api)0 200

79

94



85% SS: wh-clr, lt gy, mod frm-sl 
hd, brit, f-med gr, sb ang-sb rd, sl 
calc mtx, tr glau 15% SHY SS: lt gy, 
bnshgy, frm, fri, f gr, sb blky-sb ang, 
sl calc arg mtx, tr Inoc fos frags 

75% SHY SS: lt bnshgy, lt gy, sl 
frm-frm, fri, f gr, sb blky-blky, sl calc 
arg mtx 25% SS: wh-clr, lt gy, mod 
frm-sl hd, brit, f-med gr, sb ang-sb 
rd, sl calc mtx,, occ intbdd wi shy 
ss, tr glau 

WT: 8.4 / VIS:26

MD: 4,400 ' 
Inclination: 6.5 ° 
Azimuth: 180.7 ° 
TVD: 4,367.36 ' 
VS: 34.98 '

MD: 4,490 ' 
Inclination: 7.6 ° 
Azimuth: 181.7 ° 
TVD: 4,456.68 ' 
VS: 36.21 '

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

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

1331u

1047u

646u

1479u

5132u

1196u

4750u

New Gas Limits
0 - 8000 units

1628u

4108u

2543u

1484u

2365u

1250u

954u
C1: 88%
C2: 7%
C3: 5%
C4  1%

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

4,550

ROP (ft/hr)0 800
GAMMA (api)0 200

85

89



95% SHY SS: lt gy, bnshgy, frm, fri, f 
gr, sb blky-blky, sl calc mtx 5% 
SLTY SH: bnshgy, frm, v f gr, sb 
plty-sb blky, arg mtx, sl calc ip

100% SHY SS: lt gy, bnshgy, frm, fri, 
f gr, sb blky-blky, sl calc mtx, grdg to 
ss ip, tr dissm pyr, tr glau 

MD: 4,580 ' 
Inclination: 7.9 ° 
Azimuth: 188.4 ° 
TVD: 4,545.86 ' 
VS: 36.75 '

WT: IN 8.4, OUT 8.5 / VIS:27

MD: 4,669 ' 
Inclination: 7.2 ° 
Azimuth: 186.6 ° 
TVD: 4,634.09 ' 
VS: 36.78 '

80% SHY SS: lt gy, bnshgy, frm, fri, f 
gr, sb blky-blky, sl calc mtx, tr glau 
20% SLTY SH: bnshgy, med gy ip, 
frm, v f gr, sb plty-sb blky, arg mtx, sl 
calc ip

MD: 4,759 ' 
Inclination: 5.6 ° 
Azimuth: 176.1 ° 

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

1250u

2064u

1341u

1946u

1589u

1845u

977u

1647u

1786u

1837u

1671u

1613u
C1: 82%
C2: 8%
C3: 7%
C4  3%

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

4,770

ROP (ft/hr)0 800
GAMMA (api)0 200

94

87



WT: IN 8.4, OUT 8.5 / VIS:27

Azimuth: 176.1 ° 
TVD: 4,723.53 ' 
VS: 37.77 '

100% SHY SS: lt gy, bnshgy, sb 
blky-blky, frm, fri, sl calc mtx, tr glau 

MD: 4,849 ' 
Inclination: 5.5 ° 
Azimuth: 184 ° 
TVD: 4,813.11 ' 
VS: 38.92 '

MD: 4,938 ' 
Inclination: 6.9 ° 
Azimuth: 198.8 ° 
TVD: 4,901.59 ' 
VS: 38.16 '

90% SHY SS: bnshgy, lt gy,sl 
frm-frm, fri-brit, f gr, sb blky-blky, sl 
calc arg mtx 10% SS: wh-clr, lt gy, 
mod frm, brit, f-med gr, sb ang-sb 
rd, sl calc mtx, tr glau 

WT: IN 8.4, OUT 8.5 / VIS:27

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

1786u

2541u

1349u

1721u

1370u

2371u

2935u

2306u

1632u

393u

435u

1845u
C1: 80%
C2: 8%
C3: 8%
C4  4%

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

4,990

ROP (ft/hr)0 800
GAMMA (api)0 200

98

85

85



MD: 5,028 ' 
Inclination: 8.4 ° 
Azimuth: 196.3 ° 
TVD: 4,990.79 ' 
VS: 36.13 '

100% SHY SS: lt gy, bnshgy, sb 
blky-blky, frm, fri, f gr, sl calc mtx, tr 
glau, occly grdg to ss 

MD: 5,117 ' 
Inclination: 7.7 ° 
Azimuth: 189.4 ° 
TVD: 5,078.91 ' 
VS: 34.98 '

MD: 5,207 ' 

90% SLTY SH: lt gy -gy, bnshgy, sl 
frm-frm, sb plty-sb blky, occ plty, 
slty-arg tex, v sl calc 10% SHY SS: lt 
gy, bnshgy, frm, fri, f gr, sb blky-blky, 
sl calc mtx, occly grdg to ss, rr glau, 
tr pyr 

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

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

1021u

2422u

2169u

1921u

2748u

2024u

2016u

2251u

2409u

1977u
C1: 78%
C2:  9%
C3: 10%
C4  3%

1604u

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

5,210

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

98

85



90% SLTY SH: lt gy-gy, bnshgy, sl 
frm-frm, plty-sb blky, slty-arg tex, v sl 
calc 10% SHY SS: lt gy, bnshgy, 
frm, fri, f gr, sb blky-blky, sl calc mtx, 
occly grdg to ss, rr glau, tr pyr 

WT: IN 8.5, OUT 8.6 / VIS:40

100% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slty-arg tex, v sl calc

MD: 5,207 ' 
Inclination: 8 ° 
Azimuth: 190.5 ° 
TVD: 5,168.07 ' 
VS: 34.49 '

MD: 5,297 ' 
Inclination: 6.9 ° 
Azimuth: 190.7 ° 
TVD: 5,257.31 ' 
VS: 33.89 '

MD: 5,386 ' 
Inclination: 6.1 ° 
Azimuth: 189.8 ° 
TVD: 5,345.73 ' 
VS: 33.43 '

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

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

2523u

2646u

2219u

2526u

2070u
2180u
C1: 78%
C2: 10%
C3: 8%
C4  3%

2613u

1102u

2339u

2327u

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

5,430

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

107



WT: IN 8.65, OUT 8.7 / VIS:34

100% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slty-arg tex, v sl calc

MD: 5,476 ' 
Inclination: 6.9 ° 
Azimuth: 185.6 ° 
TVD: 5,435.15 ' 
VS: 33.45 '

100% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slty-arg tex, v sl calc

WT: IN 9.2, OUT 9.2 / VIS:34

MD: 5,565 ' 
Inclination: 6.6 ° 
Azimuth: 195.6 ° 
TVD: 5,523.54 ' 
VS: 32.94 '

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

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

1887u

3161u

2406u

3116

2351u

1821u
C1: 75%
C2: 13%
C3: 8%
C4  3%

2162u

1916u

2882u

2780u

772u

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

5,650

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

112

94



WT: IN 9.35, OUT 9.35 / VIS:34

100% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slty-arg tex, v sl calc

100% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slty-arg tex, v sl calc

WT: IN 9.35, OUT 9.35 / VIS:35

100% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slty-arg tex, v sl calc

MD: 5,655 ' 
Inclination: 6 ° 
Azimuth: 200.7 ° 
TVD: 5,613 ' 
VS: 31.16 '

MD: 5,745 ' 
Inclination: 5.5 ° 
Azimuth: 183.5 ° 
TVD: 5,702.55 ' 
VS: 30.42 '

MD: 5,834 ' 
Inclination: 4.4 ° 
Azimuth: 177.7 ° 
TVD: 5,791.22 ' 
VS: 31.32 '

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

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

2351u

2040u

2042u

3418u

3457u

3204u

3095u

4175u

3048u

3198u
C1: 79%
C2: 13%
C3: 8%
C4  1%

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

5,870

ROP (ft/hr)0 800
GAMMA (api)0 200

ROP (ft/hr)0 800
GAMMA (api)0 200

89

94



100% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slky tex

100% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slky tex

WT: IN 9.4, OUT 9.4 / VIS:36

MD: 5,924 ' 
Inclination: 4 ° 
Azimuth: 177.7 ° 
TVD: 5,880.98 ' 
VS: 32.46 '

MD: 6,014 ' 
Inclination: 2.9 ° 
Azimuth: 182.8 ° 
TVD: 5,970.81 ' 
VS: 33.2 '

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

3401u

3861u

4371u

4751u

4303u

2165u
C1: 77%
C2: 14%
C3: 8%
C4  1%

4386u

3880u

2038u

3052u

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

6,090

ROP (ft/hr)0 800
GAMMA (api)0 200

85

112



100% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slty tex

WT: IN 9.7, OUT 9.7 / VIS:38

MD: 6,103 ' 
Inclination: 1.8 ° 
Azimuth: 187.9 ° 
TVD: 6,059.74 ' 
VS: 33.38 '

MD: 6,193 ' 
Inclination: 1.1 ° 
Azimuth: 186.3 ° 
TVD: 6,149.71 ' 
VS: 33.4 '

MD: 6,283 ' 
Inclination: 0.8 ° 
Azimuth: 183.6 ° 
TVD: 6,239.69 ' 
VS: 33.46 '

95% SLTY SH: lt gy-gy, mod frm, 
plty-sb blky, slty tex 5% SHY 
SS:wh-lt gy, s&p, frm, fri, f gr, sb 
plty-sb blky, sl calc  

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

3159u

3605u

2915u

4680u

4311u
C1: 77%
C2: 14%
C3: 7%
C4  2%

4251u

4814u

4297u

5086u

4227u

4468u
C1: 76%
C2: 16%

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

6,230

6,240

6,250

6,260

6,270

6,280

6,290

6,300

6,310

ROP (ft/hr)0 800
GAMMA (api)0 200

103

94

10/22/2013



LOG CONTINUES ON FILE:
Loeffler K1-66-1HN_Horiz.mplot

THANK YOU FOR CHOOSING
COLUMBINE LOGGING, INC.

4630u

TD VERTICAL
SECTION @
6318' MD
10/22/2013 @
01:27 MST

C2: 16%
C3: 8%
C4  1%

6,290

6,300

6,310

6,320

6,330

6,340

6,350

6,360


