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GEOLOGIC SERVICES PROVIDED BY COLUMBINE LOGGING, INC.
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WELLSITE GEOLOGISTS:

Geologist

NOBLE ENERGY, INC.Company

EVAN HOWELLName

Operator

1625 Broadway
Denver, CO 80202

Address

NOBLE ENERGY INC.Company
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BIT CHANGE

Engineering

Other Symbols

1625 Broadway
Denver, CO 80202

Address

NOBLE ENERGY, INC.Company



SS: lt to med gy, s&p, pred clr to 
trnsl, f to m gr, sbblky, sbrnd gr, sl 
sft, brit, mod srt, mod cmt, sil to arg 
mtx, sl calc, tr glau

SS: lt to med gy, s&p, pred clr to 
trnsl, f to m gr, sbblky, sbrnd gr, sl 
sft, brit, mod srt, mod cmt, sil to arg 
mtx, sl calc, abnt wh cly, tr glau

MD: 704'  
TVD: 703.98'  
INC: 0.7°  
AZM: 136.8° 

COLUMBINE LOGGING, INC.
ON LOCATION 6/8/14
MANNED 2-PERSON LOGGING
USING PASON GAS ANALYZER
DRILLED OUT OF SHOE
0821 HRS, 6/8/14

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

37u

33u

39u

540

560

570

580

590

600

610

620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

GAMMA (cps)0 200ROP (ft/hr)0 1000

Bit #: 2 
Type: SMITH 
SDi513  
Size: 8.75" 
Depth In: 594 '  
Jets: 8/12 
S/N: JJ2329
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SS: lt to med gy, s&p, pred clr to 
trnsl, f to m gr, sbblky, sbrnd gr, sl 
sft, brit, mod srt, mod cmt, sil to arg 
mtx, sl calc, abnt wh cly, tr glau

SS: lt to med gy, s&p, pred clr to 
trnsl, f to m gr, sbblky, sbrnd gr, sl 
sft, brit, mod srt, mod cmt, sil to arg 
mtx, sl calc, abnt wh cly, tr glau

SS: lt to med gy, s&p, pred clr to 
trnsl, f to m gr, sbblky, sbrnd gr, sl 
sft, brit, mod srt, mod cmt, sil to arg 
mtx, sl calc, abnt wh cly, tr glau

MD: 794'  
TVD: 793.97'  
INC: 0.7°  
AZM: 124.4° 

MD: 883'  
TVD: 882.96'  
INC: 0.6°  
AZM: 105.5° 

MD: 973'  
TVD: 972.96'  

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

40u

41u

44u

DRILLERS
DEPTH
CORRECTION

50u

740

750

760

770

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

GAMMA (cps)0 200ROP (ft/hr)0 1000

DRILLERS 
DEPTH 
CORRECTION



TVD: 972.96'  
INC: 0.3°  
AZM: 117.9° 

MD: 1,063'  
TVD: 1,062.96'  
INC: 0.7°  
AZM: 194.2° 

SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, sbblky, pred sbrnd gr, sl frm, 
mod srt, p  cmt, sil to arg mtx, abnt 
wh cly sl calc
SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky, sbrnd to sbang gr, mod sft 
to frm, mod srt, lam, sil to arg cmt, 
sl calc, slty, grdg to shy sltst, tr m to 
dk gy dns sh

SS: lt to mgy, s&p, clr to trnsl, f to 
mgr, sbblky, pred sbrnd gr, sl frm, 
mod srt, p cmt, sil to arg mtx, abnt 
wh cly sl calc
SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky, sbrnd to sbang gr, mod sft 
to frm, mod srt, lam, sil to arg cmt, 
sl calc, slty, grdg to shy sltst, tr m to 
dk gy dns sh

MD: 1,158'  
TVD: 1,157.95'  
INC: 0.9°  
AZM: 206.1° 

WT 8.4+ / VIS 28

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

55u

53u

52u

58u

58u

58u

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

1,110

1,120

1,130

1,140

1,150

1,160

1,170

1,180

1,190

1,200

GAMMA (cps)0 200

121

86

111

86

ROP (ft/hr)0 1000



SS: lt to med gy, s&p, pred clr to 
trnsl, f to m gr, sbblky, sbrnd gr, sl 
sft, brit, mod srt, mod cmt, sil to arg 
mtx, sl calc, sme wh cly, tr glau, tr 
shy ss, tr dk gy sh

MD: 1,253'  
TVD: 1,252.93'  
INC: 1.1°  
AZM: 204.9° 

SS: lt to med gy, s&p, pred clr to 
trnsl, f to m gr, sbblky, sbrnd gr, sl 
sft, brit, mod srt, mod cmt, sil to arg 
mtx, sl calc, sme wh cly, tr glau, tr 
bent, tr shy ss, tr dk gy sh

MD: 1,348'  
TVD: 1,347.92'  
INC: 1°  
AZM: 186° 

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

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

61u

69u

65u

68u

71u

69u

64u

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

1,330

1,340

1,350

1,360

1,370

1,380

1,390

1,400

1,410

1,420

GAMMA (cps)0 200

GAMMA (cps)0 200

121

81

116

86

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky to sbplty, sbrnd to sbang gr, 
mod sft to frm, mod srt, lam ip, sil 
to arg cmt, sl calc, slty, grdg to shy 
sltst, tr wh to lt gy m gr ss wi glau

MD: 1,537'  
TVD: 1,536.88'  
INC: 1.4°  
AZM: 165.8° 

SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky to sbplty, sbrnd to sbang gr, 
mod sft to frm, mod srt, lam ip, sil 
to arg cmt, sl calc, slty, grdg to shy 
sltst, occ wh to lt gy m gr ss wi glau

MD: 1,442'  
TVD: 1,441.9'  
INC: 1°  
AZM: 164.9° 

MD: 1,632'  
TVD: 1,631.87'  
INC: 0.9°  

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

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

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

64u

63u

66u

61u

66u

67u

72u

45u

GAS
SCALE
CHANGE

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

1,550

1,560

1,570

1,580

1,590

1,600

1,610

1,620

1,630

1,640

GAMMA (cps)0 200

GAMMA (cps)0 200

111

86

131

91

157

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky to sbplty, sbrnd to sbang gr, 
mod sft to frm, mod srt, lam ip, sil 
to arg cmt, sl calc, slty, grdg to shy 
sltst, occ wh to lt gy m gr ss wi glau

SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky to sbplty, sbrnd to sbang gr, 
mod sft to frm, mod srt, lam ip, sil 
to arg cmt, sl calc, slty, grdg to shy 
sltst, occ wh to lt gy m gr ss wi glau

INC: 0.9°  
AZM: 52° 

MD: 1,727'  
TVD: 1,726.82'  
INC: 2.7°  
AZM: 32.5° 

MD: 1,822'  
TVD: 1,821.63'  
INC: 4.5°  
AZM: 12.7° 

Depth:       1846'
WT          8.45
VIS             28
YP                1
pH             8.8
Cl-            900
Ca++       100

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

95u

97u

91u

105u

109u

111u

115u

67u

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

1,770

1,780

1,790

1,800

1,810

1,820

1,830

1,840

1,850

1,860

GAMMA (cps)0 200

GAMMA (cps)0 200

157

83

121

76

116

86

ROP (ft/hr)0 1000

ROP (ft/hr)0 1000



SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky, sbrnd to sbang gr, mod sft 
to frm, mod srt, lam, sil to arg cmt, 
sl calc, slty, grdg to shy sltst
SS: lt to mgy, s&p ip, clr to trnsl, f to 
mgr, sbblky, pred sbrnd gr, sl frm, 
mod srt, p cmt, sil to arg mtx, tr 
glau, sl calc

SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky, sbrnd to sbang gr, mod sft 
to frm, mod srt, lam, sil to arg cmt, 
sl calc, slty, grdg to shy sltst
SS: lt to mgy, s&p ip, clr to trnsl, f to 
mgr, sbblky, pred sbrnd gr, sl frm, 
mod srt, p cmt, sil to arg mtx, tr 
glau, sl calc

MD: 1,917'  
TVD: 1,916.26'  
INC: 5.7°  
AZM: 14.1° 

MD: 2,011'  
TVD: 2,009.84'  
INC: 5.1°  
AZM: 13.2° 

SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky, sbrnd to sbang gr, mod sft 
to frm, mod srt, lam, sil to arg cmt, 
sl calc, slty, grdg to shy sltst
SS: lt to mgy, s&p ip, clr to trnsl, f to 
mgr, sbblky, pred sbrnd gr, sl frm, 
mod srt, p cmt, sil to arg mtx, tr 
glau, sl calc

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

121u

108u

112u

101u

75u

121u

123u
81u

118u

99u

63u

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

1,990

2,000

2,010

2,020

2,030

2,040

2,050

2,060

2,070

2,080

GAMMA (cps)0 200

116

81

131

91

ROP (ft/hr)0 1000



SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

MD: 2,104'  
TVD: 2,102.41'  
INC: 5.9°  
AZM: 15.2° 

MD: 2,194'  
TVD: 2,191.86'  
INC: 6.8°  
AZM: 21.4° 

MD: 2,284'  
TVD: 2,281.29'  
INC: 6.1°  
AZM: 19° 

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

74u

82u

99u

126u

64u

129u

108u

119u

147u

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

2,210

2,220

2,230

2,240

2,250

2,260

2,270

2,280

2,290

2,300

GAMMA (cps)0 200

116

81

121

86

ROP (ft/hr)0 1000



SHY SLTST: m - dk gy, sft - frm, 
sbblky - sbplty, slty - shy tex, v sl 
calc; SHY SS: m to lt gy, trnsl to op, 
vf to f gr, sbblky to sbplty clus, 
sbang to sbrnd, mod srt, p to mod 
cmt, pred arg mtx, v sl calc, tr glau, 
slty ip; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

AZM: 19° 

MD: 2,374'  
TVD: 2,370.82'  
INC: 5.6°  
AZM: 29.6° 

SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

MD: 2,464'  
TVD: 2,460.42'  
INC: 5.3°  
AZM: 32.1° 

WT 8.5 / VIS 30

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

97u67u

80u

121u

106u

174u

105u

120u

78u

154u

165u

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

2,430

2,440

2,450

2,460

2,470

2,480

2,490

2,500

2,510

2,520

GAMMA (cps)0 200

141

66

121

91

ROP (ft/hr)0 1000



SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

MD: 2,554'  
TVD: 2,549.94'  
INC: 6.5°  
AZM: 37.4° 

WT 8.5 / VIS 30

MD: 2,643'  
TVD: 2,638.3'  
INC: 7.2°  
AZM: 30.9° 

MD: 2,733'  

SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

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

130u

173u

123u

128u

76u

136u

135u

87u

170u

182u

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

2,650

2,660

2,670

2,680

2,690

2,700

2,710

2,720

2,730

2,740

GAMMA (cps)0 200

126

86

121

91

ROP (ft/hr)0 1000



SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky to sbplty, sbrnd to sbang gr, 
mod sft to frm, mod srt, arg cmt, sl 
calc, slty, grdg to slty sh

SS: wh to mgy, clr to trnsl, s&p ip, sl 
mics, f to mgr, sbblky, pred sbang 
gr, sl frm, mod srt, p to mod cmt, sil 
to arg mtx, sl calc, sl tr glau
SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky, lam ip, sbrnd to sbang gr, 
mod sft to frm, mod srt, arg cmt, sl 
calc, tr pyr, slty, grdg to shy sltst, 
occ m gy plty sh

MD: 2,733'  
TVD: 2,727.59'  
INC: 7.2°  
AZM: 31.3° 

MD: 2,823'  
TVD: 2,816.82'  
INC: 7.9°  
AZM: 22° 

SS: wh to mgy, clr to trnsl, s&p ip, sl 
mics, f to mgr, sbblky, pred sbang 
gr, sl frm, mod srt, p to mod cmt, sil 
to arg mtx, sl calc, sl tr glau
SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky, lam ip, sbrnd to sbang gr, 
mod sft to frm, mod srt, arg cmt, sl 
calc, tr pyr, slty, grdg to shy sltst, 
occ m gy plty sh

MD: 2,913'  
TVD: 2,906.05'  
INC: 7.1°  
AZM: 19.4° 

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

146u

130u

80u

80u

134u

119u

165u

141u

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

2,870

2,880

2,890

2,900

2,910

2,920

2,930

2,940

2,950

2,960

GAMMA (cps)0 200

106

111

76

141

91

ROP (ft/hr)0 1000



SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky to sbplty, sbrnd to sbang gr, 
mod sft to frm, mod srt, arg cmt, sl 
calc, slty, grdg to slty sh
SS: wh to mgy, clr to trnsl, f to mgr, 
sbblky, pred sbang gr, sl frm, mod 
cmt

MD: 3,003'  
TVD: 2,995.23'  
INC: 8.3°  
AZM: 20.1° 

SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc

MD: 3,092'  
TVD: 3,083.43'  
INC: 7.1°  
AZM: 15.4° 

WT 8.5 / VIS 30

SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

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

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

131u

170u

143u

GAS 
SCALE
CHANGE

91u

193u

152u

154u

203u

96u

89u

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

3,090

3,100

3,110

3,120

3,130

3,140

3,150

3,160

3,170

3,180

GAMMA (cps)0 200

81

86

126

131

94

ROP (ft/hr)0 1000



SHY SLTST: m gy, sft - frm, sbblky - 
sbplty, slty - shy tex, aren ip, sl calc, 
SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, sl calc, tr glau, grd to slty 
sh, tr ss; rr bent

SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

MD: 3,182'  
TVD: 3,172.72'  
INC: 7.3°  
AZM: 22.6° 

MD: 3,272'  
TVD: 3,262.01'  
INC: 7.1°  
AZM: 19.5° 

MD: 3,362'  
TVD: 3,351.32'  
INC: 7.1°  
AZM: 21.6° 

WT 8.55 / VIS 29

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

188u

238u

220u

189u

86u
136u

256u

170u

168u

99u

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

3,310

3,320

3,330

3,340

3,350

3,360

3,370

3,380

3,390

3,400

GAMMA (cps)0 200

131u

86

101

152

ROP (ft/hr)0 1000

ROP (ft/hr)0 500

ROP (ft/hr)0 1000



SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

MD: 3,452'  
TVD: 3,440.67'  
INC: 6.7°  
AZM: 21.9° 

MD: 3,542'  
TVD: 3,530.03'  
INC: 7°  
AZM: 20.2° 

SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

WT 8.6 / VIS 29

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

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

174u

230u

336u

252u

212u

101u

216u

193u

81u 211u

289u

390u

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

3,530

3,540

3,550

3,560

3,570

3,580

3,590

3,600

3,610

3,620

GAMMA (cps)0 200

GAMMA (cps)0 200

152

152

106

146

96

ROP (ft/hr)0 1000

ROP (ft/hr)0 500

ROP (ft/hr)0 500

ROP
SCALE
CHANGE

6/9/14



SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

WT 8.6 / VIS 29

MD: 3,811'  
TVD: 3,795.85'  
INC: 9.5°  
AZM: 29.1° 

MD: 3,722'  
TVD: 3,708.08'  
INC: 9.6°  
AZM: 26.6° 

SS: wh to mgy, clr to trnsl, s&p, f to 
mgr, sbblky, pred sbang gr, sl frm 
to brit, mod cmt, occ glau, occ bent
SHY SS: mgy, trnsl to op, vf to f gr, 
sbblky to sbplty, sbrnd to sbang gr, 
mod sft to frm, mod srt, arg cmt, sl 
calc, slty, grdg to slty sh,SHY 
SLTST: m - dk gy, sft - frm, sbblky - 
sbplty, slty - shy tex, v sl calc, rr bent

MD: 3,632'  
TVD: 3,619.2'  
INC: 8.5°  
AZM: 25° 

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

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

200u

251u

153u

95u

227u

269u

187u

262u

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

3,750

3,760

3,770

3,780

3,790

3,800

3,810

3,820

3,830

3,840

GAMMA (cps)0 200

GAMMA (cps)0 200

100

70

110

76

ROP (ft/hr)0 500

ROP (ft/hr)0 500



SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

WT 8.5 / VIS 32

SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg to SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc; SS: lt - med gy, pred clr - 
trnsl, f gr, sbblky, sbrnd gr, sft, fri, 
mod srt, mod cmt, sil to arg mtx, sl 
calc ip

MD: 3,991'  
TVD: 3,973.86'  
INC: 7.8°  
AZM: 23° 

MD: 3,901'  
TVD: 3,884.75'  
INC: 8.4°  
AZM: 23.6° 

SS: lt - med gy, pred clr - trnsl, f gr, 
sbblky, sbrnd gr, sft, fri, mod srt, 
mod cmt, sil to arg mtx, sl cal
SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc 

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

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

338u

321u

180u
103u

217u

415u

177u

318u

461u

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

3,970

3,980

3,990

4,000

4,010

4,020

4,030

4,040

4,050

4,060

GAMMA (cps)0 200

GAMMA (cps)0 200

126

66

131

81

ROP (ft/hr)0 500

ROP (ft/hr)0 500



Depth:       4281'
WT            8.5
VIS             30
YP                1
pH            8.6
Cl-           900
Ca++      100

MD: 4,081'  
TVD: 4,063.08'  
INC: 7.3°  
AZM: 27.3° 

SHY SS: m to lt gy, trnsl to op, vf to f 
gr, sbblky to sbplty clus, sbang to 
sbrnd, mod srt, p to mod cmt, pred 
arg mtx, v sl calc, tr glau, slty ip, 
grdg SHY SLTST: m - dk gy, sft - 
frm, sbblky - sbplty, slty - shy tex, v 
sl calc 

MD: 4,261'  
TVD: 4,241.87'  

SHY SLTST: m to dkgy, sft to sl frm, 
sbblky to sbplty, v sl calc, sdy ip, 
grdg to ss 
SS: lt to mgy, pred clr to trnsl, f gr, 
sbblky, sbrnd gr, sft, fri, mod srt, 
mod cmt, sil to arg mtx, sl calc

SHY SLTST: m to dkgy, sft to sl frm, 
sbblky to sbplty, v sl calc, sdy ip, 
grdg to ss 
SS: lt to mgy, pred clr to trnsl, f gr, 
sbblky, sbrnd gr, sft, fri, mod srt, 
mod cmt, sil to arg mtx, sl calc

WT 8.55 / VIS 30

MD: 4,171'  
TVD: 4,152.41'  
INC: 6.6°  
AZM: 27.1° 

MD 4236', 0423 HRS
TOOH, X/O MOTOR, BIT
TIH, RESUMED DRILLING
1638 HRS

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

GAS (units)0 2000
C1-C4 (PPM)0 200000

294u

230u213u

256u

239u

299u

172u

GAS
SCALE
CHANGE

210u

388u

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

4,190

4,200

4,210

4,220

4,230

4,240

4,250

4,260

4,270

4,280

GAMMA (cps)0 200

131

131

81

91

86

ROP (ft/hr)0 500

Bit #: 2 
Depth Out: 
4,236 '  
Hours: 20  hrs 

Bit #: 3 
Type: SMITH 
SDi513  
Size: 8.75 
Depth In: 4,236 '  
Jets: 8/12 
S/N: JH5907



TVD: 4,241.87'  
INC: 6°  
AZM: 21.9° 

MD: 4,351'  
TVD: 4,331.39'  
INC: 5.9°  
AZM: 14.1° 

MD: 4,440'  
TVD: 4,419.83'  
INC: 6.9°  
AZM: 12.4° 

SHY SLTST: m to dkgy, sft to sl frm, 
sbblky to sbplty, v sl calc, sdy ip, 
grdg to ss 
SS: lt to mgy, pred clr to trnsl, f gr, 
sbblky, sbrnd gr, sft, fri, mod srt, 
mod cmt, sil to arg mtx, sl calc

SHY SLTST: m to dkgy, sft to sl frm, 
sbblky to sbplty, v sl calc, sdy ip, 
grdg to ss
SS: lt to mgy, pred clr to trnsl, f gr, 
sbblky, sbrnd gr, sft, fri, mod srt, 
mod cmt, sil to arg mtx, sl calc

WT 8.55 / VIS 30

GAS (units)0 2000
C1-C4 (PPM)0 200000

388u

459u

1953u

178u

487u

435u

557u

574u

Depth:       4471'
WT          8.45
VIS             28
YP                1
pH            8.8
Cl-           900
Ca++      100

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

4,410

4,420

4,430

4,440

4,450

4,460

4,470

4,480

4,490

4,500

GAMMA (cps)0 200

152

141

81

126

86

ROP (ft/hr)0 500



MD: 4,530'  
TVD: 4,509.11'  
INC: 7.6°  
AZM: 13.4° 

SHY SLTST: m to dkgy, sft to sl frm, 
sbblky to sbplty, v sl calc, sdy ip, 
grdg to ss 
SS: lt to mgy, pred clr to trnsl, f gr, 
sbblky, sbrnd gr, sft, fri, mod srt, 
mod cmt, sil to arg mtx, sl calc

SHY SS: lt to mgy, f gr, sbblky, 
sbrnd gr, sft, fri, mod srt, mod cmt, 
sil to arg mtx, sl calc
SHY SLTST: m to dkgy, sft to sl frm, 
sbblky to sbplty, v sl calc, sdy ip

MD: 4,620'  
TVD: 4,598.24'  
INC: 8.4°  
AZM: 17.5° 

MD: 4,710'  
TVD: 4,687.24'  
INC: 8.7°  

GAS (units)0 2000
C1-C4 (PPM)0 200000

295u
402u

552u

309u

240u

564u

252u

539u

490u

199u

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

4,630

4,640

4,650

4,660

4,670

4,680

4,690

4,700

4,710

4,720

GAMMA (cps)0 200

123

91

116

86

ROP (ft/hr)0 500



SHY SS: lt to mgy, f gr, sbblky, 
sbrnd gr, sft, fri, mod srt, mod cmt, 
sil to arg mtx, sl calc
SHY SLTST: m gy to gy brn, sft, 
sbblky to sbplty clus, shy tex, sl to 
mod calc, rr bent

SHY SS: lt to mgy, f gr, sbblky, 
sbrnd gr, sft, fri, mod srt, mod cmt, 
sil to arg mtx, sl calc
SHY SLTST: m gy to gy brn, sft, 
sbblky to sbplty clus, shy tex, sl to 
mod calc, rr bent

INC: 8.7°  
AZM: 19.8° 

MD: 4,799'  
TVD: 4,775.3'  
INC: 8°  
AZM: 29.4° 

MD: 4,889'  
TVD: 4,864.6'  
INC: 6.2°  
AZM: 27.5° 

GAS (units)0 2000
C1-C4 (PPM)0 200000

515u

287u

654u

150u

653u

162u

569u

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

4,850

4,860

4,870

4,880

4,890

4,900

4,910

4,920

4,930

4,940

GAMMA (cps)0 200

126

86

131

86

ROP (ft/hr)0 500



SHY SS: lt to mgy, f gr, sbblky, 
sbrnd gr, sft, fri, mod srt, mod cmt, 
sil to arg mtx, sl calc
SHY SLTST: m gy to gy brn, sft, 
sbblky to sbplty clus, shy tex, sl to 
mod calc, rr bent

WT 8.9 / VIS 38

MD: 4,979'  
TVD: 4,953.93'  
INC: 7.8°  
AZM: 24.9° 

SHY SLTST: m gy to gy brn, sft, 
sbblky to sbplty clus, shy tex, sl to 
mod calc
SHY SS: lt to mgy, f gr, sbblky, 
sbrnd gr, sft, fri, mod srt, mod cmt, 
sil to arg mtx, sl calc, rr bent

MD: 5,069'  
TVD: 5,043.25'  
INC: 6.3°  
AZM: 21.4° 

SHY SLTST: m gy to gy brn, sft, 
sbblky to sbplty clus, shy tex, sl to 
mod calc
SHY SS: lt to mgy, f gr, sbblky, 
sbrnd gr, sft, fri, mod srt, mod cmt, 
sil to arg mtx, sl calc, rr bent

GAS (units)0 2000
C1-C4 (PPM)0 200000

370u

213u

169u

1752u

612u

640u

227u

209u

265u

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

5,070

5,080

5,090

5,100

5,110

5,120

5,130

5,140

5,150

5,160

GAMMA (cps)0 200

136

126

86

146

86

ROP (ft/hr)0 500



WT 9.05 / VIS 39

 SHY SLTST: m gy, sft - frm, sbblky - 
sbplty, slty - shy tex, aren ip, sl calc

SHY SS: lt to mgy, f gr, sbblky, 
sbrnd gr, sft, fri, mod srt, mod cmt, 
sil to arg mtx, sl calc, rr bent

MD: 5,159'  
TVD: 5,132.74'  
INC: 5.9°  
AZM: 19.9° 

SHY SLTST: m gy to gy brn, sft, 
sbblky to sbplty clus, shy tex, sl to 
mod calc
SHY SS: lt to mgy, f gr, sbblky, 
sbrnd gr, sft, fri, mod srt, mod cmt, 
sil to arg mtx, sl calc, tr bent

MD: 5,249'  
TVD: 5,222.28'  
INC: 5.6°  
AZM: 18.6° 

MD: 5,338'  
TVD: 5,310.84'  
INC: 5.8°  
AZM: 22.8° 

WT 8.9 / VIS 38

GAS (units)0 2000
C1-C4 (PPM)0 200000

539u

671u

293u

219u

389u

288u

259u

549u

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

5,290

5,300

5,310

5,320

5,330

5,340

5,350

5,360

5,370

5,380

GAMMA (cps)0 200

131

146

96

136

102

141
106

ROP (ft/hr)0 500

6/10/14



SHY SLTST: m gy to gy brn, sft, 
sbblky to sbplty clus, shy tex, sl to 
mod calc
SHY SS: lt to mgy, f gr, sbblky, 
sbrnd gr, sft, fri, mod srt, mod cmt, 
sil to arg mtx, sl calc, rr bent

SLTY SH: med to sl dk gy, sb blky to 
sb plty, occ plty, sft to sl frm, arg, 
mod calc ip, sdy ip, grdg to shy sltst
SHY SLTST: m gy, sft, sbblky to 
sbplty, sl calc, grdg to shy ss

MD: 5,428'  
TVD: 5,400.3'  
INC: 6.8°  
AZM: 27.7° 

MD: 5,518'  
TVD: 5,489.86'  
INC: 4.5°  
AZM: 17.3° 

WT 9.2 / VIS 39

WT 9.35 / VIS 38

GAS (units)0 2000
C1-C4 (PPM)0 200000

323u

728u

875u

382u

326u

485u

903u

238u

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

5,510

5,520

5,530

5,540

5,550

5,560

5,570

5,580

5,590

5,600

GAMMA (cps)0 200

136

96

121

91

ROP (ft/hr)0 500



SLTY SH: m to sl dkgy, sbblky to 
sbplty, occ plty, sft to sl frm, arg, 
mod calc ip, sl sdy ip, grdg to shy 
ss

SLTY SH: m to sl dkgy, sbblky to 
sbplty, occ plty, sft to sl frm, arg, 
mod calc ip, tr bent, sl sdy ip, grdg 
to shy ss

MD: 5,787'  
TVD: 5,757.88'  
INC: 2.2°  
AZM: 45.2° 

MD: 5,698'  
TVD: 5,669.02'  
INC: 4.3°  
AZM: 25.9° 

MD: 5,608'  
TVD: 5,579.43'  
INC: 6.6°  
AZM: 16° 

Depth:       5706'
WT            9.5
VIS             37
YP                8
pH          10.1
Cl-           900
Ca++        80

GAS (units)0 2000
C1-C4 (PPM)0 200000

GAS (units)0 2000
C1-C4 (PPM)0 200000

396u

1733u

499u

384u

1374u

363u

1245u

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

5,730

5,740

5,750

5,760

5,770

5,780

5,790

5,800

5,810

5,820

GAMMA (cps)0 200

GAMMA (cps)0 200

96

126

126

101

ROP (ft/hr)0 500

ROP (ft/hr)0 500



SLTY SH: m to sl dkgy, sbblky to 
sbplty, occ plty, sft to sl frm, arg, 
mod calc ip, tr bent, sl sdy ip, grdg 
to shy ss

SLTY SH: m to sl dkgy, sbblky to 
sbplty, occ plty, sft to sl frm, arg, 
mod calc ip, tr bent, sl sdy ip, grdg 
to shy ss

MD: 5,967'  
TVD: 5,937.82'  
INC: 2°  
AZM: 194.3° 

MD: 5,877'  
TVD: 5,847.85'  
INC: 1.3°  
AZM: 175.3° 

WT 9.75 / VIS 38

SLTY SH: m to dkgy, sbblky to 
sbplty, occ plty, sft to sl frm, arg, 
mod calc ip, sl sdy ip, grdg to shy 
ss, sl tr bent

GAS (units)0 2000
C1-C4 (PPM)0 200000

GAS (units)0 2000
C1-C4 (PPM)0 200000

725u

1597u

617u

1671u

2093u

2102u

472u

600u

1738u

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

5,950

5,960

5,970

5,980

5,990

6,000

6,010

6,020

6,030

6,040

GAMMA (cps)0 200

GAMMA (cps)0 200

152

101

106

ROP (ft/hr)0 500

ROP (ft/hr)0 500



MD: 6,057'  
TVD: 6,027.72'  
INC: 3.3°  
AZM: 209.4° 

WT 9.8 / VIS 38

SLTY SH: m to dkgy, sbblky to 
sbplty, occ plty, sft to sl frm, arg, 
mod calc ip, sl sdy ip, grdg to shy 
ss, sl tr bent
SS: lt to mgy, pred clr to trnsl, f to 
mgr, sbblky, sbrnd to sbang gr, sl 
sft, fri, mod srt, p cmt, sil to arg mtx, 
sl calc

WT 9.9 / VIS 37

SLTY SH: m to dkgy, sbblky to 
sbplty, occ plty, sft to sl frm, arg, 
mod calc ip, sdy ip, grdg to shy ss, 
sl tr bent

MD: 6,236'  
TVD: 6,206'  
INC: 10.4°  
AZM: 49.2° 

MD: 6,191'  
TVD: 6,161.48'  
INC: 6.4°  
AZM: 64.3° 

SLTY SH: m to dkgy, sbblky to 
sbplty, occ plty, sft to sl frm, arg, 
mod calc ip, sl sdy ip, grdg to shy 
ss, tr pyr, sl tr bent
SS: lt to mgy, pred clr to trnsl, f to 
mgr, sbblky, sbrnd to sbang gr, sl 
sft, fri, mod srt, p cmt, sil to arg mtx, 
sl calc

MD: 6,146'  
TVD: 6,116.63'  
INC: 3.2°  
AZM: 109.4° 

MD: 6,102'  
TVD: 6,072.67'  
INC: 2.1°  
AZM: 168° 

GAS (units)0 2000
C1-C4 (PPM)0 200000

GAS (units)0 2000
C1-C4 (PPM)0 200000

511u

893u

609u

1756u

705u

609u

467u

305u

6,020

6,030

6,040

6,050

6,060

6,070

6,080

6,090

6,100

6,110

6,120

6,130

6,140

6,150

6,160

6,170

6,180

6,190

6,200

6,210

6,220

6,230

6,240

6,250

6,260

GAMMA (cps)0 200

GAMMA (cps)0 200

86

131

86

126

81

121

ROP (ft/hr)0 500

ROP (ft/hr)0 500



SLTY SH: m to dkgy, sbblky to 
sbplty, occ plty, sft to sl frm, arg, 
mod calc ip, sdy ip, grdg to shy ss, 
sl tr bent
SS: lt to mgy, pred clr to trnsl, f to 
mgr, sbblky, sbrnd to sbang gr, sl 
sft, fri, mod srt, p cmt, sil to arg mtx, 
sl calc

BEGIN 30' SAMPLES
60' DESCRIPTIONS

LOG CONTINUES ON FILE:
Resolute E25-63-1HN Horiz.mplot

WT 10.1 / VIS 37

SLTY SH: m to dkgy, sbplty to plty, 
sft to sl frm, arg, mod calc ip, sdy ip, 
grdg to shy ss, tr bent
SS: lt to mgy, pred clr to trnsl, f to 
mgr, sbblky, sbrnd to sbang gr, sl 
sft, fri, mod srt, p cmt, sil to arg mtx, 
sl calc, tr glau

MD: 6,416'  
TVD: 6,379.48'  
INC: 20.4°  
AZM: 78° 

MD: 6,371'  
TVD: 6,336.95'  
INC: 17.8°  
AZM: 69.4° 

MD: 6,326'  
TVD: 6,293.77'  
INC: 14.9°  
AZM: 60° 

SLTY SH: m to dkgy, sbplty to plty, 
sft to sl frm, arg, mod calc ip, sdy ip, 
grdg to shy ss, tr bent
SS: pred mgy, sme lt gy, pred clr to 
trnsl, f to mgr, sbblky, sbrnd to 
sbang gr, sl sft, fri, mod srt, p cmt, 
sil to arg mtx, sl calc

MD: 6,281'  
TVD: 6,250.07'  
INC: 12.8°  
AZM: 51.9° 

GAS (units)0 2000
C1-C4 (PPM)0 200000

787u

1780u

THANK YOU FOR CHOOSING
COLUMBINE LOGGING, INC.

1196u

1364u491u

6,240

6,250

6,260

6,270

6,280

6,290

6,300

6,310

6,320

6,330

6,340

6,350

6,360

6,370

6,380

6,390

6,400

6,410

6,420

6,430

6,440

6,450

GAMMA (cps)0 200

13181

ROP (ft/hr)0 500


