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SS: lt to med gy, s&p, clr to trnsl, f to 
med gr, blky to sb blky, sb rndd to 
sb ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

SS: lt to med gy, s&p, clr to trnsl, f to 
med gr, blky to sb blky, sb rndd to 
sb ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

MD: 749'  
TVD: 749'  
Inclination: 0.31 °  
Azimuth: 167.16° 

MD: 839'  
TVD: 839'  
Inclination: 0.55 °  
Azimuth: 186.13° 

COLUMBINE LOGGING, INC.
ON LOCATION 12/2/13
MANNED 2-PERSON LOGGING
USING PASON GAS SYSTEM

DRILLED OUT OF SHOE
0200 HRS, 12/3/13

BEGIN 100' SAMPLES

Depth:       715'
WT            8.8
VIS             35
YP                7
pH            8.0
Cl-           700
Ca++      160

Depth:       715'

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

53u

52u

NO DATA FROM PASON

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

ROP (min/ft.)0 2000

ROP (min/ft.)0 2000GAMMA (api)0 200

70

Bit #: 2 
Type: SDi611 
Size: 8.75 
Depth In: 715 '  
S/N: JH3962

NO DATA FROM PASON

Lithology Descriptions

C4

C3
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Total Gas & Chromatograph
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SS: lt to med gy, s&p, clr to trnsl, f to 
med gr, blky to sb blky, sb rndd to 
sb ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

SS: lt to med gy, s&p, clr to trnsl, f to 
med gr, blky to sb blky, rnd to sb 
rnd to sb ang, lse gr, mod srt, mod 
sft, p cmt, arg mtx, abnt free gy cly, 
sl calc, mica

MD: 929'  
TVD: 928.99'  
Inclination: 0.43 °  
Azimuth: 199.07° 

MD: 1,019'  
TVD: 1,018.99'  
Inclination: 0.31 °  
Azimuth: 207.08° 

MD: 1,095'  
TVD: 1,094.99'  

Depth:       715'
WT            8.8
VIS             33
YP                7
pH            8.4
Cl-           600
Ca++      200

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

51u

50u

DROPPED OUT
GAS DATA

54u

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

1,090

1,100

ROP (min/ft.)0 2000
GAMMA (api)0 200

86

95

74

100

82

WOB      20
RPM       45
PP      2100
SPM     140



SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica
SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica, 
occ glau
SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

TVD: 1,094.99'  
Inclination: 0.27 °  
Azimuth: 169.31° 

MD: 1,190'  
TVD: 1,189.99'  
Inclination: 0.87 °  
Azimuth: 13.36° 

MD: 1,285'  
TVD: 1,284.98'  
Inclination: 0.12 °  
Azimuth: 161.55° 

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

59u

57u

79u

74u

74u

70u

62u

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

1,310

1,320

ROP (min/ft.)0 2000
GAMMA (api)0 200

74

82

97

95



SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica, 
occ glau

MD: 1,380'  
TVD: 1,379.98'  
Inclination: 0.16 °  
Azimuth: 104.84° 

MD: 1,475'  
TVD: 1,474.98'  
Inclination: 0.28 °  
Azimuth: 119.79° 

SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst
SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

GAS (units)0 100
C1-C4 (PPM)0 1000086u

96u

70u

80u

72u

84u

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

1,530

1,540

ROP (min/ft.)0 2000
GAMMA (api)0 200

78

61
87

97



WT 8.7 / VIS 28

MD: 1,570'  
TVD: 1,569.96'  
Inclination: 2.25 °  
Azimuth: 32.71° 

SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst
SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

MD: 1,760'  

SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst
SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

MD: 1,665'  
TVD: 1,664.87'  
Inclination: 2.67 °  
Azimuth: 10.02° 

SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst
SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

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

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

63u

85u

101u

GAS
SCALE
CHANGE

117u

53u

74u

98u

66u

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

1,750

1,760

ROP (min/ft.)0 2000
GAMMA (api)0 200

102

74

115

87



DRILLERS DEPTH CORRECTION

SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

MD: 1,950'  
TVD: 1,948.73'  
Inclination: 7.01 °  
Azimuth: 357.25° 

SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst
SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

MD: 1,855'  
TVD: 1,854.32'  
Inclination: 5.81 °  
Azimuth: 357.79° 

MD: 1,760'  
TVD: 1,759.69'  
Inclination: 4.33 °  
Azimuth: 15.07° 

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

95u

71u

89u

97u

111u

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

1,970

1,980

ROP (min/ft.)0 2000
GAMMA (api)0 200

86

94

93

84

107

84



SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst
SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst
SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

MD: 2,196'  
TVD: 2,192.39'  
Inclination: 7.84 °  

MD: 2,106'  
TVD: 2,103.3'  
Inclination: 8.45 °  
Azimuth: 356.67° 

MD: 2,016'  
TVD: 2,014.19'  
Inclination: 7.66 °  
Azimuth: 354.56° 

WT 8.7 / VIS 28

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

82u

76u

83u

112u

104u

66u

91u

139u

66u

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

2,190

2,200

ROP (min/ft.)0 2000
GAMMA (api)0 200

110

86

97

84



SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst
SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst
SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica

MD: 2,376'  
TVD: 2,370.34'  
Inclination: 9.2 °  
Azimuth: 353.16° 

MD: 2,286'  
TVD: 2,281.44'  
Inclination: 8.77 °  
Azimuth: 352.76° 

TVD: 2,192.39'  
Inclination: 7.84 °  
Azimuth: 352.1° 

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

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

111u

94u

71u

62u

76u

141u

153u

60u

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

2,410

2,420

ROP (min/ft.)0 2000
GAMMA (api)0 200

ROP (min/ft.)0 2000
GAMMA (api)0 200

84

107

124

82

95



MD: 2,555'  
TVD: 2,547.07'  
Inclination: 8.66 °  
Azimuth: 356.92° 

SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica
SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica
SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

MD: 2,466'  
TVD: 2,459.16'  
Inclination: 9.38 °  
Azimuth: 1.96° 

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

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

60u

101u

88u

70u

159u

53u

124u

53u

56u

112

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

2,630

2,640

ROP (min/ft.)0 2000
GAMMA (api)0 200

ROP (min/ft.)0 2000
GAMMA (api)0 200

88

82

102

WOB      25
RPM       45
PP      2600
SPM     140



WT 8.8 / VIS 28

SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt,abnt lse gr, arg to sil mtx, sl 
calc, sl mica
SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

MD: 2,825'  
TVD: 2,813.86'  
Inclination: 8.31 °  
Azimuth: 0.27° 

SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica
SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

MD: 2,735'  
TVD: 2,724.85'  
Inclination: 8.69 °  
Azimuth: 4.25° 

MD: 2,645'  
TVD: 2,635.96'  
Inclination: 9.36 °  
Azimuth: 6.23° 

SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, blky to  sb blky, sb rnd to sb 
ang, mod srt, mod sft, p to mod 
cmt, arg to sil mtx, sl calc, sl mica
SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

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

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

62u

136u

45u

82u

90u

92u

94u

136u

46u

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

2,850

2,860

ROP (min/ft.)0 2000
GAMMA (api)0 200

ROP (min/ft.)0 2000
GAMMA (api)0 200

88

84

104

97



SHYSS: mgy, trnsl to op, v fgr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to shy sltst

MD: 3,005'  
TVD: 2,991.95'  
Inclination: 8.01 °  
Azimuth: 358.24° 

MD: 2,915'  
TVD: 2,902.89'  
Inclination: 8.55 °  
Azimuth: 357.22° 

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

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

136u

99u

113u

93u

125u

43u

32

53u

155u

33u

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

3,070

3,080

ROP (min/ft.)0 2000
GAMMA (api)0 200

80

99

70

97



SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh
SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica

MD: 3,095'  
TVD: 3,080.96'  
Inclination: 8.99 °  
Azimuth: 3.02° 

MD: 3,184'  
TVD: 3,168.94'  
Inclination: 8.38 °  
Azimuth: 3.73° 

MD: 3,274'  
TVD: 3,258.18'  
Inclination: 6.49 °  
Azimuth: 8.25° 

Depth:     3175'
WT       8.75
VIS          28
YP             3
pH         7.3
Cl-        700
Ca++ 2000

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

118u

90u

106u

30u

32u

129u

132u

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

3,290

3,300

ROP (min/ft.)0 2000
GAMMA (api)0 200

99

81

92

83

115

85



SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh
SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica

SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh
SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica

MD: 3,454'  
TVD: 3,436.98'  
Inclination: 7.3 °  
Azimuth: 0.55° 

MD: 3,364'  
TVD: 3,347.62'  
Inclination: 6.33 °  
Azimuth: 3.14° 

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

37u

61u

44u

112u

152u

30u

107u

157u

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

3,510

3,520

ROP (min/ft.)0 2000
GAMMA (api)0 200

115

132

90

109

94



SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh
SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica

SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh
SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica

MD: 3,544'  
TVD: 3,526.12'  
Inclination: 8.58 °  
Azimuth: 4.27° 

MD: 3,634'  
TVD: 3,614.9'  
Inclination: 10.31 °  
Azimuth: 357.61° 

MD: 3,723'  
TVD: 3,702.41'  
Inclination: 10.68 °  
Azimuth: 357.08° 

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

172u

175u

152u

23u

135u

26u

120u

52u

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

3,730

3,740

ROP (min/ft.)0 2000
GAMMA (api)0 200

109

72

64

77

83



SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

MD: 3,813'  
TVD: 3,790.77'  
Inclination: 11.21 °  
Azimuth: 358.36° 

MD: 3,903'  
TVD: 3,879'  
Inclination: 11.55 °  
Azimuth: 354.98° 

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

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

149u

23u

107u

27u

261u

127u

31u

GAS
SCALE
CHANGE

120u

188u

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

3,950

3,960

ROP (min/ft.)0 2000
GAMMA (api)0 200

64

86

83

61

79



SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

WT 8.4 / VIS 26

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

MD: 3,993'  
TVD: 3,967.25'  
Inclination: 11.09 °  
Azimuth: 353.1° 

MD: 4,083'  
TVD: 4,055.59'  
Inclination: 10.98 °  
Azimuth: 350.81° 

MD: 4,173'  
TVD: 4,144.23'  
Inclination: 8.9 °  
Azimuth: 351.13° 

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

31u

140u

137u

183u

46u

221u

213u

26u

106u

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

4,170

4,180

ROP (min/ft.)0 2000
GAMMA (api)0 200

101

106

87

106

87



WT 8.4 / VIS 26

Inclination: 8.9 °  
Azimuth: 351.13° 

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

MD: 4,262'  
TVD: 4,232.23'  
Inclination: 8.34 °  
Azimuth: 355.86° 

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

MD: 4,352'  
TVD: 4,321.29'  
Inclination: 8.24 °  
Azimuth: 355.09° 

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

215u

139u

27u

60u

276u

115u

54u

24u

150u

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

4,390

4,400

ROP (min/ft.)0 2000
GAMMA (api)0 200

114

101

81

89



SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

MD: 4,622'  

MD: 4,532'  
TVD: 4,499.19'  
Inclination: 8.63 °  
Azimuth: 358.44° 

MD: 4,442'  
TVD: 4,410.26'  
Inclination: 9.11 °  
Azimuth: 0.94° 

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

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

35u

244u

126u

144u

120u

80u

271u

64u

30u

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

4,610

4,620

ROP (min/ft.)0 2000
GAMMA (api)0 200

ROP (min/ft.)0 2000
GAMMA (api)0 200

90

73

117
81

102



SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

MD: 4,802'  
TVD: 4,766.81'  
Inclination: 5.88 °  
Azimuth: 358.38° 

MD: 4,712'  
TVD: 4,677.48'  
Inclination: 8.06 °  
Azimuth: 2.3° 

MD: 4,622'  
TVD: 4,588.3'  
Inclination: 7.41 °  
Azimuth: 2.28° 

WT 8.5 / VIS 27

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

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

131u

283u

156u

227u

241u

32u

34u

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

4,830

4,840

ROP (min/ft.)0 2000
GAMMA (api)0 200

ROP (min/ft.)0 2000
GAMMA (api)0 200

104

12/4/13

83

86

WOB      22
RPM       45
PP      2800
SPM     140



SS: lt to m gy, s&p, clr to trnsl, f to m 
gr, blky to  sb blky, sb rnd to sb ang, 
mod srt, mod sft, p to mod cmt, arg 
to sil mtx, sl calc, sl mica
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty, grdg 
to slty sh

SLTY SH: med to dk gy, occ lt gy, gy 
brn, sb blky to sb plty, sft to sl firm, 
arg, sl calc, sl sdy ip, grdg to shy ss
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty

SLTY SH: med to dk gy, occ lt gy, gy 
brn, sb blky to sb plty, sft to sl firm, 
arg, sl calc, sl sdy ip, grdg to shy ss
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty

MD: 4,980'  
TVD: 4,943.84'  
Inclination: 5.83 °  
Azimuth: 5.2° 

MD: 4,891'  
TVD: 4,855.32'  
Inclination: 6.17 °  
Azimuth: 7.93° 

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

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

105u

153u

131u

210u

59u

34u

180u

31u

387u

30u

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

5,050

5,060

ROP (min/ft.)0 2000
GAMMA (api)0 200

ROP (min/ft.)0 2000
GAMMA (api)0 200

104

102

118

74

71

82

76



MD: 5,251'  
TVD: 5,214.21'  
Inclination: 1.26 °  
Azimuth: 16.29° 

SLTY SH: med to dk gy, occ lt gy, gy 
brn, sb blky to sb plty, sft to sl firm, 
arg, sl calc, sl sdy ip, grdg to shy ss
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty

MD: 5,161'  
TVD: 5,124.28'  
Inclination: 3.02 °  
Azimuth: 347.79° 

SLTY SH: med to dk gy, occ lt gy, gy 
brn, sb blky to sb plty, sft to sl firm, 
arg, sl calc, sl sdy ip, grdg to shy ss
SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty

MD: 5,070'  
TVD: 5,033.47'  
Inclination: 4.45 °  
Azimuth: 0.81° 

SHY SS: m gy, trnsl to op, v f gr, sb 
blky, mod srt, sft to sl firm, mod 
cem, pred arg mtx, sl calc, slty

Depth:     5075'
WT       8.45
VIS          29
YP             4
pH         9.8
Cl-        800
Ca++      60

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

67u

54u

177u

29u

70u

135u

176u

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

5,270

5,280

ROP (min/ft.)0 2000
GAMMA (api)0 200

112

115

95

120

76

97



SLTY SH: lt to med gy, occ dk gy, gy 
brn, sb blky to sb plty, occ plty, sft to 
sl firm, arg, sl calc with occ calc 
frag, sl sdy ip, grdg to shy ss

MD: 5,431'  
TVD: 5,394.2'  
Inclination: 1.26 °  
Azimuth: 191.16° 

MD: 5,341'  
TVD: 5,304.21'  
Inclination: 0.41 °  
Azimuth: 187.88° 

SLTY SH: lt to med gy, occ dk gy, gy 
brn, sb blky to sb plty, occ plty, sft to 
sl firm, arg, sl calc with occ calc 
frag, sl sdy ip, grdg to shy ss

WT 8.45 / VIS 29
GAS (units)0 500
C1-C4 (PPM)0 50000

56u

134u

122u

29u

24u

49u

115u

130u

23u

149u

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

5,490

5,500

ROP (min/ft.)0 2000
GAMMA (api)0 200

112

97

112

92



SLTY SH: lt to med gy, occ dk gy, gy 
brn, sb blky to sb plty, occ plty, sft to 
sl firm, arg, sl calc with occ calc 
frag, sl sdy ip, grdg to shy ss

MD: 5,520'  
TVD: 5,483.19'  
Inclination: 0.52 °  
Azimuth: 297.32° 

SLTY SH: med to dk gy, occ lt gy, gy 
brn, sb blky to sb plty, occ plty, sft to 
sl firm, arg, sl calc with occ calc 
frag, sl sdy ip, grdg to shy ss

MD: 5,700'  
TVD: 5,663.18'  
Inclination: 0.51 °  
Azimuth: 237.29° 

MD: 5,610'  
TVD: 5,573.19'  
Inclination: 0.51 °  
Azimuth: 231.39° 

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

144u

207u

188u

28u

319u

347u

35u

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

5,710

5,720

ROP (min/ft.)0 2000
GAMMA (api)0 200

109

92

115

94



SLTY SH: med to dk gy, occ lt gy, gy 
brn, sb blky to sb plty, occ plty, sft to 
sl firm, arg, sl calc with occ calc 
frag, sl sdy ip, grdg to shy ss

WT 8.8 / VIS 36

WT 9.1 / VIS 36

SLTY SH: med to dk gy, sb blky to 
sb plty, occ plty, firm, arg, sl calc, sl 
sdy ip, grdg to shy ss
SS: wh- mgy, clr to trnsl , s&p ip,  f 
to mgr, sb blky, fr srt, sl firm to  brit, 
arg to sil mtx

MD: 5,880'  
TVD: 5,843.18'  
Inclination: 0.59 °  
Azimuth: 194.78° 

MD: 5,835'  
TVD: 5,798.18'  
Inclination: 0.55 °  
Azimuth: 217.79° 

MD: 5,790'  
TVD: 5,753.18'  
Inclination: 0.53 °  
Azimuth: 231.32° 

MD: 5,925'  
TVD: 5,888.17'  
Inclination: 1.43 °  
Azimuth: 155.28° 

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

352u

322u

410u

45u

126u

288u

46u

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

5,930

5,940

ROP (min/ft.)0 2000
GAMMA (api)0 200

117

94

115

86

116



WT 9.1 / VIS 36

SLTY SH: med to dk gy, sb blky to 
sb plty, occ plty, firm, arg, sl calc, sl 
sdy ip, grdg to shy ss
SS: wh- mgy, clr to trnsl , s&p ip,  f 
to mgr, sb blky, fr srt, sl firm to  brit, 
arg to sil mtx

MD: 5,970'  
TVD: 5,933.12'  
Inclination: 3.9 °  
Azimuth: 116.82° 

WT 9.5 / VIS 36

MD: 6,015'  
TVD: 5,977.88'  
Inclination: 7.66 °  
Azimuth: 105.36° 

SLTY SH: med to dk gy, sb blky to 
sb plty, occ plty, firm, arg, sl calc, sl 
sdy ip, grdg to shy ss
SS: wh- mgy, clr to trnsl , s&p ip,  f 
to mgr, sb blky, fr srt, sl firm to  brit, 
arg to sil mtx

MD: 6,060'  
TVD: 6,022.34'  
Inclination: 10.13 °  
Azimuth: 101.98° 

SLTY SH: med to dk gy, sb blky to 
sb plty, occ plty, firm, arg, sl calc, sl 
sdy ip, grdg to shy ss
SS: wh- mgy, clr to trnsl , s&p ip,  f 
to mgr, sb blky, fr srt, sl firm to  brit, 
arg to sil mtx

MD: 6,105'  
TVD: 6,066.51'  
Inclination: 11.94 °  
Azimuth: 104.82° 

THANK YOU FOR CHOOSING
 COLUMBINE LOGGING, INC.
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LOG CONTINUES ON FILE: 
NCLP PC AA04-67-1HNL 
Horiz.mplot
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WOB      22
RPM       45
PP      3300
SPM     138


