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COLUMBINE LOGGING 
INC.RIGGED UP ON 12/09/2013 
MANNED 2-PERSON LOGGING 
WITH BLOODHOUND GAS 
CHROMATOGRAPH UNIT #0298 
COLUMBINE BEGAN LOGGING AT 
F/1,300' on 12/10/2013

100' Sample Interval

Drilled out of
Surface Casing
@ 08:35 hrs
12/10/2013

WT IN 8.60 / OUT 8.65
VIS IN 29.00 / 31.00

SHY SLTST: lt - med gy, mod sft, sl 
brit - smwt fri, vf gr, sb plty - plty, arg 
cmt; SHY SS: lt gy, tr s&p, mod frm, 
brit, vf gr, sb ang - sb blky, w srt, arg 
cmt, sl calc ip, tr ss 

SHY SLTST: lt - med gy, mod sft, sl 
brit - smwt fri, vf gr, sb plty - plty, arg 
cmt; SHY SS: lt gy, tr s&p, mod frm - 
frm, brit, vf gr, sb ang - sb blky, w 
srt, arg cmt, sl calc ip, tr ss 

MD: 1,439'  
TVD: 1,438.7'  
Inclination: 4.8 °  
Azimuth: 251.2°  
VS: 1.74' 

MD: 1,394'  
TVD: 1,393.84'  
Inclination: 4.2 °  
Azimuth: 255.4°  
VS: -1.77' 

MD: 1,301'  
TVD: 1,300.96'  
Inclination: 1.3 °  
Azimuth: 258.5°  
VS: -6.22' 

Bit #: 1 
Type: PDC 
Size: 8.75 
Depth In: 1,218 '  
Jets: 5X14 
S/N: JH0251

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

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

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

118u

78u

62u

156u

1,240

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 1400
GAMMA (api)0 100

85

64

76

Lithology Descriptions
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SHY SLTST: lt - med gy, mod sft, sl 
brit - smwt fri, vf gr, sb plty - plty, arg 
cmt; SHY SS: lt gy, tr s&p, mod frm, 
brit, vf gr, sb ang - sb blky, w srt, arg 
cmt, sl calc ip, tr ss 

SHY SLTST: med gy, mod sft - mod 
frm, sl brit - fri, vf gr, sb plty - plty, 
arg cmt; tr shy ss, sl calc thru

WT 8.70
VIS 33

SHY SLTST: lt - med gy, sft - mod 
frm, sl brit - fri, vf gr, sb plty - plty, 
arg cmt; tr shy ss, sl tr dissm pyr, sl 
calc thru

MD: 1,671'  
TVD: 1,669.67'  
Inclination: 6.4 °  

MD: 1,624'  
TVD: 1,622.92'  
Inclination: 5.6 °  
Azimuth: 227.4°  
VS: 18.06' 

MD: 1,579'  
TVD: 1,578.12'  
Inclination: 5.3 °  
Azimuth: 241.7°  
VS: 14.2' 

MD: 1,531'  
TVD: 1,530.33'  
Inclination: 5.4 °  
Azimuth: 248.5°  
VS: 9.86' 

MD: 1,486'  
TVD: 1,485.52'  
Inclination: 5.2 °  
Azimuth: 247.6°  
VS: 5.78' 

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

54u
C1: 97.1%
C2: 1.9%
C3: 0.9%
C4: 0.1%

96u

105u

59u

194u

73u

1,440

1,450

1,460

1,470

1,480

1,490

1,500

1,510

1,520

1,530

1,540

1,550

1,560

1,570

1,580

1,590

1,600

1,610

1,620

1,630

1,640

1,650

1,660

1,670

1,680

ROP (ft/hr)0 1400
GAMMA (api)0 100

70

63

67

87



WT IN 8.70 / OUT 8.70
VIS IN 33.00 / 31.00

SHY SLTST: lt - med gy, mod frm, sl 
brit - fri, vf gr, sb plty - plty, arg cmt; 
SS: off wh - lt gy, frm, brit, vf - f gr, sb 
ang - sb blky, mod w srt, arg cmt, 
spec wi sme glau, tr shy ss, tr lse 
pyr, sl calc ip

MD: 1,857'  
TVD: 1,853.82'  
Inclination: 9.6 °  
Azimuth: 190°  
VS: 34.54' 

MD: 1,764'  
TVD: 1,761.97'  
Inclination: 8.4 °  
Azimuth: 193.9°  
VS: 28.9' 

MD: 1,716'  
TVD: 1,714.38'  
Inclination: 6.6 °  
Azimuth: 211.1°  
VS: 25.57' 

Inclination: 6.4 °  
Azimuth: 217.2°  
VS: 21.96' 

SHY SLTST: lt - med gy, sft - mod 
frm, sl brit - fri, vf gr, sb plty - plty, 
arg cmt; SHY SS: lt gy, mod frm, 
brit, vf gr, sb ang - sb blky, w srt, arg 
cmt, tr ss, sl calc ip

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

66u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

48u
C1: 100.0%
C2: 0.0%

104u

140u

73u

75u

372u

106u

1,660

1,670

1,680

1,690

1,700

1,710

1,720

1,730

1,740

1,750

1,760

1,770

1,780

1,790

1,800

1,810

1,820

1,830

1,840

1,850

1,860

1,870

1,880

1,890

1,900

ROP (ft/hr)0 1400
GAMMA (api)0 100

77

83

87

81

59



WT 8.65
VIS 32

WT. 8.60
VIS 30

SHY SLTST: lt - med gy, mod frm -  
frm, sl brit - fri, vf gr, sb plty - plty, 
arg cmt; SHY SS: lt gy, mod frm - 
frm, brit, vf gr, sb ang - sb blky, w 
srt, arg cmt, spec wi sme glau; SS: 
off wh - lt gy, frm, brit, vf - f gr, sb 
ang - sb blky, mod w srt, arg cmt, 
spec wi sme glau, sl calc ip

SHY SLTST: lt - med gy, mod frm -  
frm, sl brit - fri, vf gr, sb plty - plty, 
arg cmt; SHY SS: lt gy, mod frm - 
frm, brit, vf -f gr, sb ang - sb blky, w 
srt, arg cmt, spec wi sme glau & 
carb flk; sl calc ip

MD: 2,042'  
TVD: 2,036.19'  
Inclination: 10.5 °  
Azimuth: 189.5°  
VS: 45.75' 

MD: 1,949'  
TVD: 1,944.58'  
Inclination: 9.3 °  
Azimuth: 190.5°  
VS: 40.03' 

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

C2: 0.0%
C3: 0.0%
C4: 0.0%

350u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

347u

172u

417u

117u

390u

1,880

1,890

1,900

1,910

1,920

1,930

1,940

1,950

1,960

1,970

1,980

1,990

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

2,090

2,100

2,110

2,120

ROP (ft/hr)0 1400
GAMMA (api)0 100

87

83

67

73



SHY SLTST: med - dk gy, mod frm - 
 frm, sl brit - fri, vf gr, sb plty - plty, 
arg cmt; SHY SS: lt - med gy,  frm, 
brit, vf -f gr, sb ang - sb blky, w srt, 
arg cmt; sl calc ip

WT IN 8.75 / OUT 8.75
VIS IN 30.00 / 28.00

MD: 2,320'  
TVD: 2,309.54'  
Inclination: 10.7 °  
Azimuth: 189.5°  
VS: 65.06' 

MD: 2,227'  
TVD: 2,218.09'  
Inclination: 10.3 °  
Azimuth: 193.5°  
VS: 58.58' 

MD: 2,135'  
TVD: 2,127.62'  
Inclination: 10.6 °  
Azimuth: 191.2°  
VS: 51.96' 

SHY SLTST: med - dk gy, mod frm - 
 frm, sl brit, vf gr, sb plty - plty, arg 
cmt; SHY SS: lt - med gy, mod frm - 
frm, brit, vf -f gr, sb ang - sb blky, w 
srt, arg cmt; sl calc ip

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

120u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

211u

54u

77u

74u

336u

249u

472u

2,100

2,110

2,120

2,130

2,140

2,150

2,160

2,170

2,180

2,190

2,200

2,210

2,220

2,230

2,240

2,250

2,260

2,270

2,280

2,290

2,300

2,310

2,320

2,330

2,340

ROP (ft/hr)0 1400
GAMMA (api)0 100

71

77

83

99

81



MD: 2,413'  
TVD: 2,400.93'  
Inclination: 10.6 °  
Azimuth: 189.5°  
VS: 71.09' 

MD: 2,506'  
TVD: 2,492.24'  
Inclination: 11.3 °  
Azimuth: 190.7°  
VS: 77.46' 

SHY SS: lt - med gy,  frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt; SHY SLTST: lt - med gy, mod 
frm -  frm, brit, vf gr, sb plty - plty, arg 
cmt; grdg to occ off wh - lt gy ss, sl 
calc ip

SHY SS: lt - med gy,  frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt; SS: off wh - lt gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, spec wi sme glau; grdg to SHY 
SLTST: lt - med gy, mod frm -  frm, 
brit, vf gr, sb plty - plty, arg cmt; sl 
calc ip

SHY SS: lt - med gy,  frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt; SS: off wh - lt gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, spec wi sme glau; grdg to SHY 
SLTST: lt - med gy, mod frm -  frm, 
brit, vf gr, sb plty - plty, arg cmt; sl 
calc ip

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

74u

454u

447u

52u

198u

213u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

2,320

2,330

2,340

2,350

2,360

2,370

2,380

2,390

2,400

2,410

2,420

2,430

2,440

2,450

2,460

2,470

2,480

2,490

2,500

2,510

2,520

2,530

2,540

2,550

2,560

ROP (ft/hr)0 1400
GAMMA (api)0 100

69

72

67

74



MD: 2,599'  
TVD: 2,583.6'  
Inclination: 10.3 °  
Azimuth: 183.1°  
VS: 82.86' 

MD: 2,692'  
TVD: 2,675.07'  
Inclination: 10.5 °  
Azimuth: 183.5°  
VS: 87.02' 

SHY SLTST: lt - med gy, mod frm -  
frm, brit, vf gr, sb plty - plty, arg cmt; 
grdg to SHY SS: lt - med gy, frm, 
brit, vf - f gr, sb ang - sb blky, mod w 
srt, arg cmt, sl calc ip

SHY SS: lt - med gy,  frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt; SHY SLTST: lt - med gy, mod 
frm -  frm, brit, vf gr, sb plty - plty, arg 
cmt; grdg to occ off wh - lt gy ss, sl 
calc ip

SHY SS: lt - med gy,  frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt; SHY SLTST: lt - med gy, mod 
frm -  frm, brit, vf gr, sb plty - plty, arg 
cmt; grdg to occ off wh - lt gy ss, sl 
calc ip

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

243u

417u

42u

148u

428u

44u
C1: 97.2%
C2: 2.5%
C3: 0.2%
C4: 0.0%

365u

2,540

2,550

2,560

2,570

2,580

2,590

2,600

2,610

2,620

2,630

2,640

2,650

2,660

2,670

2,680

2,690

2,700

2,710

2,720

2,730

2,740

2,750

2,760

2,770

2,780

ROP (ft/hr)0 1400
GAMMA (api)0 100

68

73

66

78



WT IN 8.65 / OUT 8.70
VIS IN 30.00 / 32.00

SHY SLTST: lt - med gy, mod frm -  
frm, brit, vf gr, sb plty - plty, arg cmt; 
grdg to SHY SS: lt - med gy, frm, 
brit, vf - f gr, sb ang - sb blky, mod w 
srt, arg cmt, sl calc ip

SHY SLTST: lt - med gy, mod frm -  
frm, brit, vf gr, sb plty - plty, arg cmt; 
grdg to SHY SS: lt - med gy, frm, 
brit, vf - f gr, sb ang - sb blky, mod w 
srt, arg cmt, sl calc ip

MD: 2,786'  
TVD: 2,767.46'  
Inclination: 10.7 °  
Azimuth: 183.8°  
VS: 91.4' 

MD: 2,880'  
TVD: 2,859.96'  
Inclination: 9.8 °  
Azimuth: 182.6°  
VS: 95.52' 

MD: 2,975'  
TVD: 2,953.66'  
Inclination: 9.2 °  
Azimuth: 185.4°  
VS: 99.57' 

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

GAS (units)0 1000
C1-C4 (PPM)0 100000

156u
C1: 98.3%
C2: 1.6%
C3: 0.1%
C4: 0.0%

156u

446u

673u

409u

GAS Scale Change

40u

2,760

2,770

2,780

2,790

2,800

2,810

2,820

2,830

2,840

2,850

2,860

2,870

2,880

2,890

2,900

2,910

2,920

2,930

2,940

2,950

2,960

2,970

2,980

2,990

3,000

ROP (ft/hr)0 1400
GAMMA (api)0 100

69

76

71

95



SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip ; grdg to SHY SLTST: 
lt - med gy, mod frm -  frm, brit, vf gr, 
sb plty - plty, arg cmt; SS: off wh -gy, 
frm, brit, vf -med gr, sb ang - sb 
blky, mod srt

SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip ; grdg to SHY SLTST: 
lt - med gy, mod frm -  frm, brit, vf gr, 
sb plty - plty, arg cmt; SS: off wh -gy, 
frm, brit, vf -med gr, sb ang - sb 
blky, mod srt

MD: 3,069'  
TVD: 3,046.41'  
Inclination: 9.5 °  
Azimuth: 193.1°  
VS: 104.87' 

MD: 3,164'  
TVD: 3,140.1'  
Inclination: 9.6 °  
Azimuth: 193.5°  
VS: 111.36' 

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

307u
C1: 98.1%
C2: 1.8%
C3: 0.1%
C4: 0.0%

177u

780u

351u

512u

194u

168u

912u

2,980

2,990

3,000

3,010

3,020

3,030

3,040

3,050

3,060

3,070

3,080

3,090

3,100

3,110

3,120

3,130

3,140

3,150

3,160

3,170

3,180

3,190

3,200

3,210

3,220

ROP (ft/hr)0 1400
GAMMA (api)0 100

ROP (ft/hr)0 1400
GAMMA (api)0 100

194

93

78

81



SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip ; grdg to SHY SLTST: 
lt - med gy, mod frm -  frm, brit, vf gr, 
sb plty - plty, arg cmt; SS: off wh -gy, 
frm, brit, vf -med gr, sb ang - sb 
blky, mod srt

SS: off wh -gy, frm, brit, vf -med gr, 
sb ang - sb blky, mod srt; SHY SS: 
lt - med gy, frm, brit, vf - f gr, sb ang 
- sb blky, mod w srt, arg cmt, sl calc 
ip ; grdg to SHY SLTST: lt - med gy, 
mod frm -  frm, brit, vf gr, sb plty - 
plty, arg cmt

MD: 3,258'  
TVD: 3,232.68'  
Inclination: 10.3 °  
Azimuth: 192.8°  
VS: 118.01' 

MD: 3,353'  
TVD: 3,326.08'  
Inclination: 10.8 °  
Azimuth: 193.7°  
VS: 125.17' 

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

171u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

Gas drop due to shaker 
screen change

470u

887u

338u

1,074u

912u

663u

3,200

3,210

3,220

3,230

3,240

3,250

3,260

3,270

3,280

3,290

3,300

3,310

3,320

3,330

3,340

3,350

3,360

3,370

3,380

3,390

3,400

3,410

3,420

3,430

3,440

ROP (ft/hr)0 1400
GAMMA (api)0 100

ROP (ft/hr)0 1400
GAMMA (api)0 100

78

100

49

69



WT IN 8.80
VIS IN 28.00

SS: off wh -gy, frm, brit, vf -med gr, 
sb ang - sb blky, mod srt; grdg to 
SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip; grdg to SHY SLTST: 
lt - med gy, mod frm -  frm, brit, vf gr, 
sb plty - plty, arg cmt

SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip;SS: off wh -gy, frm, 
brit, vf -med gr, sb ang - sb blky, 
mod srt;  SHY SLTST: lt - med gy, 
mod frm -  frm, brit, vf gr, sb plty - 
plty, arg cmt

WT IN 8.80
VIS IN 27.00

SHY SLTST: lt - med gy, mod frm -  
frm, brit, vf gr, sb plty - plty, arg cmt; 
SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip; SS: off wh -gy, frm, 
brit, vf -med gr, sb ang - sb blky, 
mod srt

MD: 3,448'  
TVD: 3,419.43'  
Inclination: 10.6 °  
Azimuth: 191.9°  
VS: 132.3' 

MD: 3,542'  
TVD: 3,511.7'  
Inclination: 11.4 °  
Azimuth: 191.9°  
VS: 139.28' 

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 1000
C1-C4 (PPM)0 100000

433u

228u

268u

231u

509u
C1: 97.3%
C2: 2.3%
C3: 0.2%
C4: 0.2%

914u

239u

3,420

3,430

3,440

3,450

3,460

3,470

3,480

3,490

3,500

3,510

3,520

3,530

3,540

3,550

3,560

3,570

3,580

3,590

3,600

3,610

3,620

3,630

3,640

3,650

3,660

ROP (ft/hr)0 1400
GAMMA (api)0 100

ROP (ft/hr)0 1400
GAMMA (api)0 100

71

65

72

81

79



SHY SLTST: lt - med gy, mod frm -  
frm, brit, vf gr, sb plty - plty, arg cmt; 
SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip; SS: off wh -gy, frm, 
brit, vf -med gr, sb ang - sb blky, 
mod srt

SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip; SHY SLTST: lt - med 
gy, mod frm -  frm, brit, vf gr, sb plty - 
plty, arg cmt; tr SS: off wh -gy, frm, 
brit, vf -med gr, sb ang - sb blky, 
mod srt

SHY SLTST: lt - med gy, mod frm -  
frm, brit, vf gr, sb plty - plty, arg cmt; 
SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip

MD: 3,637'  
TVD: 3,604.95'  
Inclination: 10.6 °  
Azimuth: 188.6°  
VS: 145.88' 

MD: 3,731'  
TVD: 3,697.39'  
Inclination: 10.3 °  
Azimuth: 187.2°  
VS: 151.41' 

MD: 3,826'  
TVD: 3,790.94'  
Inclination: 9.8 °  
Azimuth: 184.7°  
VS: 156.26' 

GAS (units)0 1000
C1-C4 (PPM)0 100000

GAS (units)0 4000
C1-C4 (PPM)0 400000

269u

715u

705u

403u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

GAS Scale Change

184u

3,640

3,650

3,660

3,670

3,680

3,690

3,700

3,710

3,720

3,730

3,740

3,750

3,760

3,770

3,780

3,790

3,800

3,810

3,820

3,830

3,840

3,850

3,860

3,870

3,880

ROP (ft/hr)0 1400
GAMMA (api)0 100

71

88

71

84



MD: 3,920'  
TVD: 3,883.54'  
Inclination: 10 °  
Azimuth: 186.1°  
VS: 160.83' 

SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip; SHY SLTST: lt - med 
gy, mod frm -  frm, brit, vf gr, sb plty - 
plty, arg cmt

SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip

MD: 4,015'  
TVD: 3,977.14'  
Inclination: 9.7 °  
Azimuth: 185.2°  
VS: 165.5' 

GAS (units)0 4000
C1-C4 (PPM)0 400000

945u

87u

1,186u

444u
C1: 99.6%
C2: 0.4%
C3: 0.0%
C4: 0.0%

741u

1,176u

1,199u

3,860

3,870

3,880

3,890

3,900

3,910

3,920

3,930

3,940

3,950

3,960

3,970

3,980

3,990

4,000

4,010

4,020

4,030

4,040

4,050

4,060

4,070

4,080

4,090

4,100

ROP (ft/hr)0 1400
GAMMA (api)0 100

87

75

81

67



SHY SLTST: lt - med gy, mod frm -  
frm, brit, vf gr, sb plty - plty, arg cmt; 
SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip

SHY SLTST: lt - med gy, mod frm -  
frm, brit, vf gr, sb plty - plty, arg cmt; 
SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip

MD: 4,109'  
TVD: 4,069.76'  
Inclination: 9.9 °  
Azimuth: 185.8°  
VS: 170.05' 

MD: 4,204'  
TVD: 4,163.39'  
Inclination: 9.6 °  
Azimuth: 187.9°  
VS: 174.99' 

MD: 4,298'  
TVD: 4,256.12'  
Inclination: 9.3 °  
Azimuth: 189.6°  
VS: 180.2' 

GAS (units)0 4000
C1-C4 (PPM)0 400000

1,238u

1,023u

1,275u

141u
C1: 95.5%
C2: 2.3%
C3: 1.6%
C4: 0.7%

85u

340u

211u

272u

114u
C1: 93.7%
C2: 2.9%
C3: 2.5%
C4: 0.9%

4,080

4,090

4,100

4,110

4,120

4,130

4,140

4,150

4,160

4,170

4,180

4,190

4,200

4,210

4,220

4,230

4,240

4,250

4,260

4,270

4,280

4,290

4,300

4,310

4,320

ROP (ft/hr)0 1400
GAMMA (api)0 100

72

62

74

81

77



SHY SS: lt - med gy, frm, brit, vf - f 
gr, sb ang - sb blky, mod w srt, arg 
cmt, sl calc ip; SS: off wh -gy, frm, 
brit, vf -med gr, sb ang - sb blky, 
mod srt; SHY SLTST: med-dk gy, 
mod frm -  frm, brit, vf gr, sb plty - 
plty, arg cmt

WT IN 8.75
VIS IN 28.00

MD: 4,393'  
TVD: 4,349.9'  
Inclination: 9.1 °  
Azimuth: 194.2°  
VS: 186.11' 

MD: 4,487'  
TVD: 4,442.61'  
Inclination: 9.9 °  
Azimuth: 194°  
VS: 192.7' 

SHY SLTST: lt - med gy, mod frm, 
brit, vf gr, sb ang - sb plty, arg cmt; 
SLTY SH: lt - med gy, sme dk gy, 
mod frm, brit, vf gr, sb ang - sb plty, 
arg cmt; tr shy ss, sl calc ip, tr fos 
frags

GAS (units)0 4000
C1-C4 (PPM)0 400000

1,391u

375u

243u
C1: 93.1%
C2: 2.8%
C3: 3.3%
C4: 0.9%

421u

1,222u

391u

4,300

4,310

4,320

4,330

4,340

4,350

4,360

4,370

4,380

4,390

4,400

4,410

4,420

4,430

4,440

4,450

4,460

4,470

4,480

4,490

4,500

4,510

4,520

4,530

4,540

ROP (ft/hr)0 1400
GAMMA (api)0 100

71

75

69

79



VIS IN 28.00

MD: 4,582'  
TVD: 4,536.3'  
Inclination: 9.1 °  
Azimuth: 191°  
VS: 198.97' 

SHY SLTST: lt - med gy, mod frm, 
brit, vf gr, sb ang - sb plty, arg cmt; 
SLTY SH: lt - med gy, sme dk gy, 
mod frm, brit, vf gr, sb ang - sb plty, 
arg cmt; tr shy ss, sl calc ip

SHY SLTST: lt - med gy, mod frm, 
brit, vf gr, sb ang - sb plty, arg cmt; 
SLTY SH: lt - med gy, sme dk gy, 
mod frm, brit, vf gr, sb ang - sb plty, 
arg cmt; tr shy ss, sl calc ip

SLTY SH: lt - med gy, sme dk gy, 
mod frm, brit, vf gr, sb ang - sb plty, 
arg cmt; tr shy ss, sl calc ip, tr fos 
frags; SHY SLTST: lt - med gy, mod 
frm, brit, vf gr, sb ang - sb plty, arg 
cmt

MD: 4,677'  
TVD: 4,630.06'  
Inclination: 9.5 °  
Azimuth: 197°  
VS: 205.47' 

GAS (units)0 4000
C1-C4 (PPM)0 400000

2,049u

663u

518u

533u

1,243u

1,870u

657u
C1: 93.8%
C2: 1.8%
C3: 3.9%
C4: 0.5%

4,520

4,530

4,540

4,550

4,560

4,570

4,580

4,590

4,600

4,610

4,620

4,630

4,640

4,650

4,660

4,670

4,680

4,690

4,700

4,710

4,720

4,730

4,740

4,750

4,760

ROP (ft/hr)0 1400
GAMMA (api)0 100

74

67

76

99

12/11/13



SLTY SH: lt - med gy, sme dk gy, 
mod frm, brit, vf gr, sb ang - sb plty, 
arg cmt; tr shy ss, sl calc ip, tr fos 
frags; SHY SLTST: lt - med gy, mod 
frm, brit, vf gr, sb ang - sb plty, arg 
cmt

WT IN 8.90
VIS IN 38.00

SLTY SH: lt - med gy, sme dk gy, 
mod frm, brit, vf gr, sb ang - sb plty, 
arg cmt; tr shy ss, sl calc ip; SHY 
SLTST: lt - med gy, mod frm, brit, vf 
gr, sb ang - sb plty, arg cmt

SLTY SH: lt - med gy, sme dk gy, 
mod frm, brit, vf gr, sb ang - sb plty, 
arg cmt; tr shy ss, sl calc ip; SHY 
SLTST: lt - med gy, mod frm, brit, vf 
gr, sb ang - sb plty, arg cmt

MD: 4,960'  
TVD: 4,908.77'  
Inclination: 9.2 °  
Azimuth: 192.3°  
VS: 224.51' 

MD: 4,866'  
TVD: 4,816.2'  
Inclination: 10.8 °  
Azimuth: 189.1°  
VS: 218.5' 

MD: 4,771'  
TVD: 4,722.73'  
Inclination: 9.8 °  
Azimuth: 192.1°  
VS: 212.26' 

GAS (units)0 4000
C1-C4 (PPM)0 400000

2,628u

2,108u

1,314u

3,495u

990u
C1: 87.6%
C2: 4.8%
C3: 6.5%
C4: 1.1%

4,740

4,750

4,760

4,770

4,780

4,790

4,800

4,810

4,820

4,830

4,840

4,850

4,860

4,870

4,880

4,890

4,900

4,910

4,920

4,930

4,940

4,950

4,960

4,970

4,980

ROP (ft/hr)0 1400
GAMMA (api)0 100

72

83

76

75

72



WT IN 9.10
VIS IN 39.00

SHY SLTST: lt - med gy, mod frm, 
brit, vf gr, sb ang - sb plty, arg cmt; 
SLTY SH: lt - med gy, sme dk gy, 
mod frm, brit, vf gr, sb ang - sb plty, 
arg cmt; tr shy ss, sl calc ip

SHY SLTST: lt - med gy, mod frm, 
brit, vf gr, sb ang - sb plty, arg cmt; 
SLTY SH: lt - med gy, sme dk gy, 
mod frm, brit, vf gr, sb ang - sb plty, 
arg cmt; tr shy ss, sl calc ip

TD @ 5,140' MD
12/11/2013 @ 02:58 hrs

Thank you for choosing
Columbine Logging Inc.

TOOH FOR BHA #2
LOG CONTINUES ON MPLOT
"TIMBRO STATE
LD16-65HN(HORZ)"

MD: 5,055'  
TVD: 5,002.44'  
Inclination: 10 °  
Azimuth: 194.4°  
VS: 231.06' 

Azimuth: 192.3°  
VS: 224.51' 

GAS (units)0 4000
C1-C4 (PPM)0 400000

2,062u

2,892u

3,599u

1,838u

900u

1,426u
C1: 82.9%
C2: 5.0%
C3: 9.5%
C4: 2.6%

4,960

4,970

4,980

4,990

5,000

5,010

5,020

5,030

5,040

5,050

5,060

5,070

5,080

5,090

5,100

5,110

5,120

5,130

5,140

5,150

5,160

5,170

5,180

5,190

5,200

ROP (ft/hr)0 1400
GAMMA (api)0 100

71

90

71

115



Columbine Logging Inc.

GAS (units)0 4000
C1-C4 (PPM)0 400000

5,180

5,190

5,200

5,210

ROP (ft/hr)0 1400
GAMMA (api)0 100


