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COLUMBINE LOGGING INC. 
RIGGED UP ON 6/24/2014 
MANNED 2-PERSON LOGGING 
WITH BLOODHOUND GAS 
CHROMATOGRAPH UNIT #0570 
COLUMBINE BEGAN LOGGING AT 
700' on 6/25/2014 @ 04:50 hrs

CLYST: lt gy, sft, sb blky, sl slty, non calc 

CLYST: lt gy, sft, sb blky, sl slty, non calc 

100' Sample Interval

MD: 723'  
TVD: 722.98'  
Inclination: 0.53 °  
Azimuth: 322.71°  
VS: 2.85' 

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

21u

18u
C1: 4.9%
C2: 2.2%
C3: 0.9%
C4: 92.0%

Bit #: 1 
Type: SMITH NB1516 
Size: 8.75" 
Depth In: 627 '  
Depth Out: 5,386'  
Jets: 5x14 
S/N: JHO251

GR (units)0 100

42

590
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620

630

640

650

660

670

680

690

700

710

720

730

740

750

760

770

780

790

800

810

ROP (ft/hr)0 15001150
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CLYST: lt gy, sft, sb blky, sl slty, non calc 
SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt SHY SS: lt gy-gy, 
pty s&p, mod frm - sft, vf gr-f gr, sb ang - 
sb rnd, mod w srt, arg cmt, sl calc

CLYST: lt gy, sft, sb blky, sl slty, non calc 
 SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc

MD: 814'  
TVD: 813.98'  
Inclination: 0.44 °  
Azimuth: 353.64°  
VS: 3.49' 

MD: 907'  
TVD: 906.98'  
Inclination: 0.62 °  
Azimuth: 340.81°  
VS: 4.29' 

MD: 1,000'  
TVD: 999.97'  
Inclination: 0.44 °  
Azimuth: 1.55°  
VS: 5.09' 

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

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

45u

16u
C1: 4.1%
C2: 2.1%
C3: 0.9%
C4: 92.8%

GR (units)0 100

GR (units)0 100

43

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 1500

ROP (ft/hr)0 1500

1150

1314



CLYST: lt gy, sft, sb blky, sl slty, non calc 
SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt

SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt CLYST: lt gy, sft, 
sb blky, sl slty, non calc

MD: 1,093'  
TVD: 1,092.97'  
Inclination: 0.35 °  
Azimuth: 348.72°  
VS: 5.72' 

MD: 1,186'  
TVD: 1,185.96'  
Inclination: 1.76 °  
Azimuth: 103.77°  
VS: 5.82' 

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

GAS (units)0 600
C1-C4 (PPM)0 60000

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

45u

80u

53u

60u

48u

GAS SCALE CHANGE
0-600u

50u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

GR (units)0 100

GR (units)0 100

37

38

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 1500

ROP (ft/hr)0 1500

1171

875



SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt SHY SS: lt gy-gy, 
pty s&p, mod frm - sft, vf gr-f gr, sb ang - 
sb rnd, mod w srt, arg cmt, sl calc 
CLYST: lt gy, sft, sb blky, sl slty, non

SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy, sl calc cmt

SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc SHY SLTST: lt gy-gy, frm, sb 
blky-blky, gritty, sdy, sl calc cmt

MD: 1,280'  
TVD: 1,279.82'  
Inclination: 4.13 °  
Azimuth: 109.04°  
VS: 4.96' 

MD: 1,372'  
TVD: 1,371.43'  
Inclination: 6.42 °  
Azimuth: 106.85°  
VS: 3.41' 

MD: 1,465'  

GAS (units)0 600
C1-C4 (PPM)0 60000

71u
C1: 96.8%
C2: 1.9%
C3: 0.9%
C4: 0.4%

137u

84u

166u

119u

112u

87u

GR (units)0 100

GR (units)0 100

35

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 1500

ROP (ft/hr)0 1500

292

1416



SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt SHY SS: lt gy-gy, 
pty s&p, mod frm - sft, vf gr-f gr, sb ang - 
sb rnd, mod w srt, arg cmt, sl calc 

MD: 1,465'  
TVD: 1,463.58'  
Inclination: 8.97 °  
Azimuth: 109.48°  
VS: 0.99' 

MD: 1,558'  
TVD: 1,555.12'  
Inclination: 11.34 °  
Azimuth: 112.73°  
VS: -3.01' 

SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt CLYST: lt gy, sft, 
sb blky, sl slty, non calc

Mud Wt: 8.85 / 29 Vis

MD: 1,650'  
TVD: 1,645.03'  
Inclination: 13.1 °  
Azimuth: 110.98°  
VS: -7.92' 

GAS (units)0 600
C1-C4 (PPM)0 60000

97u

89u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

199u

227u

151u

GR (units)0 100

47

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 1500

1255

1315



SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt CLYST: lt gy, sft, 
sb blky, sl slty, non calc

SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt SHY SS: lt gy-gy, 
pty s&p, mod frm - sft, vf gr-f gr, sb ang - 
sb rnd, mod w srt, arg cmt, sl calc 
CLYST: lt gy, sft, sb blky, sl slty, non

MD: 1,744'  
TVD: 1,736.32'  
Inclination: 14.51 °  
Azimuth: 107.29°  
VS: -12.53' 

MD: 1,836'  
TVD: 1,825.62'  
Inclination: 13.28 °  
Azimuth: 105.18°  
VS: -16.03' 

GAS (units)0 600
C1-C4 (PPM)0 60000

161u

221u

82u

287u

85u

174u

110u
C1: 99.3%
C2: 0.7%
C3: 0.0%
C4: 0.0%

207u
C1: 100.0%

GR (units)0 100

44

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 1500

1227

1171



SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt SHY SS: lt gy-gy, 
pty s&p, mod frm - sft, vf gr-f gr, sb ang - 
sb rnd, mod w srt, arg cmt, sl calc 
CLYST: lt gy, sft, sb blky, sl slty, non

Mud Wt: 8.95 / 29 Vis

SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt SHY SS: lt gy-gy, 
pty s&p, mod frm - sft, vf gr-f gr, sb ang - 
sb rnd, mod w srt, arg cmt, sl calc, abnt 
cly

MD: 1,928'  
TVD: 1,915.03'  
Inclination: 13.98 °  
Azimuth: 105.7°  
VS: -19.15' 

MD: 2,023'  
TVD: 2,007.06'  
Inclination: 14.77 °  
Azimuth: 108.78°  
VS: -23.29' 

MD: 2,117'  
TVD: 2,098.03'  
Inclination: 14.42 °  
Azimuth: 111.77°  

GAS (units)0 600
C1-C4 (PPM)0 60000

234u

287u

107u

338u

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

116u
C1: 96.8%
C2: 1.9%
C3: 0.9%
C4: 0.4%

GR (units)0 100

46

43

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 1500

142

1171



SHY SLTST: lt gy-gy, frm, sb blky-blky, 
gritty, sdy, sl calc cmt SHY SS: lt gy-gy, 
pty s&p, mod frm - sft, vf gr-f gr, sb ang - 
sb rnd, mod w srt, arg cmt, sl calc, abnt 
cly

SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc, SHY SLTST: lt gy-gy, frm, 
sb blky-blky, gritty, sdy, sl calc cmt abnt 
cly

Azimuth: 111.77°  
VS: -28.65' 

MD: 2,211'  
TVD: 2,188.94'  
Inclination: 15.04 °  
Azimuth: 116.69°  
VS: -35.68' 

MD: 2,306'  
TVD: 2,280.8'  
Inclination: 14.51 °  
Azimuth: 116.87°  
VS: -43.81' 

GAS (units)0 600
C1-C4 (PPM)0 60000

112u

326u

369u

108u

207u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

GR (units)0 100

44

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 1500

976



SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc, SHY SLTST: lt gy-gy, frm, 
sb blky-blky, gritty, sdy, sl calc cmt abnt 
cly

SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc, SHY SLTST: lt gy-gy, frm, 
sb blky-blky, gritty, sdy, sl calc cmt abnt 
cly

SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc, SHY SLTST: lt gy-gy, frm, 
sb blky-blky, gritty, sdy, sl calc cmt abnt 
cly

MD: 2,400'  
TVD: 2,371.82'  
Inclination: 14.42 °  
Azimuth: 112.47°  
VS: -50.87' 

MD: 2,495'  
TVD: 2,463.59'  
Inclination: 15.56 °  
Azimuth: 113.44°  
VS: -57.56' 

GAS (units)0 600
C1-C4 (PPM)0 60000

374u

285u

470u

329u

443u

140u

138u
C1: 97.1%
C2: 2.7%
C3: 0.1%
C4: 0.0%

GR (units)0 100

44

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 1500

94



SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc, SHY SLTST: lt gy-gy, frm, 
sb blky-blky, gritty, sdy, sl calc cmt abnt 
cly

SHY SS: lt gy-gy, pty s&p, mod frm - sft, 
vf gr-f gr, sb ang - sb rnd, mod w srt, arg 
cmt, sl calc, SHY SLTST: lt gy-gy, frm, 
sb blky-blky, gritty, sdy, sl calc cmt abnt 
cly

Mud Wt: 9.00 / 28 Vis

MD: 2,589'  
TVD: 2,554.41'  
Inclination: 14.33 °  
Azimuth: 114.32°  
VS: -64.52' 

MD: 2,684'  
TVD: 2,646.15'  
Inclination: 15.74 °  
Azimuth: 113.79°  
VS: -71.67' 

MD: 2,778'  
TVD: 2,736.69'  
Inclination: 15.48 °  
Azimuth: 113.44°  

GAS (units)0 600
C1-C4 (PPM)0 60000

377u

394u

142u

140u

230u

403u
C1: 97.2%
C2: 2.8%
C3: 0.0%
C4: 0.0%

GR (units)0 100

46

43

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 1500

920



SHY SS: lt gy- med gy, sl brn, occ pty 
wh, pty s&p, mod frm - brit, vf gr-f gr, sb 
ang - sb rnd, mod srt, arg cmt, tr glau, 
occ mica, v sl calc, SLTY SH: lt-dk gy, 
occ sl tan, sft-frm, sb blky-sb plty, gritty, tr 
sdy ip, v sl calc, SHY SLTST: lt gy-gy, 
frm, sb blky-blky, gritty, sdy, sl calc cmt

SHY SS: lt gy- med gy, sl brn, occ pty 
wh, pty s&p, mod frm - brit, vf gr-f gr, sb 
ang - sb rnd, mod srt, arg cmt, tr glau, 
occ mica, v sl calc, SLTY SH: lt-dk gy, 
occ sl tan, sft-frm, sb blky-sb plty, gritty, tr 
sdy ip, v sl calc, occ cly

Azimuth: 113.44°  
VS: -78.83' 

MD: 2,873'  
TVD: 2,828.28'  
Inclination: 15.3 °  
Azimuth: 113.17°  
VS: -85.84' 

Mud Wt: 8.75 / 29 Vis

MD: 2,967'  
TVD: 2,919.08'  
Inclination: 14.68 °  
Azimuth: 112.47°  
VS: -92.4' 

GAS (units)0 600
C1-C4 (PPM)0 60000

GAS (units)0 600
C1-C4 (PPM)0 60000

472u

405u

198u

143u

424u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

GR (units)0 100

GR (units)0 100

42

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 1500

ROP (ft/hr)0 1500

920

875



SHY SS: lt gy- med gy, sl brn, occ pty 
wh, pty s&p, mod frm - brit, vf gr-f gr, sb 
ang - sb rnd, mod srt, arg cmt, tr glau, 
occ mica, v sl calc, SLTY SH: lt-dk gy, 
occ sl tan, sft-frm, sb blky-sb plty, gritty, tr 
sdy ip, v sl calc, occ cly

SLTY SH: lt-dk gy, occ sl tan, sft-frm, sb 
blky-sb plty, gritty, tr sdy ip, v sl calc SHY 
SS: lt gy- med gy, sl brn, occ pty wh, pty 
s&p, mod frm - brit, vf gr-f gr, sb ang - sb 
rnd, mod srt, arg cmt, tr glau, occ mica, 
v sl calc, 

MD: 3,061'  
TVD: 3,010.07'  
Inclination: 14.42 °  
Azimuth: 110.98°  
VS: -98.34' 

MD: 3,156'  
TVD: 3,102.22'  
Inclination: 13.72 °  
Azimuth: 108.34°  
VS: -103.35' 

GAS (units)0 600
C1-C4 (PPM)0 60000

GAS (units)0 600
C1-C4 (PPM)0 60000

491u

150u

531u

369u

321u
C1: 98.9%
C2: 0.7%
C3: 0.4%
C4: 0.0%

GR (units)0 100

GR (units)0 100

40

43

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 1500

ROP (ft/hr)0 1500

92



SLTY SH: lt-dk gy, occ sl tan, sft-frm, sb 
blky-sb plty, gritty, tr sdy ip, v sl calc SHY 
SS: lt gy- med gy, sl brn, occ pty wh, pty 
s&p, mod frm - brit, vf gr-f gr, sb ang - sb 
rnd, mod srt, arg cmt, tr glau, v sl calc, 

SHY SS: lt gy- med gy, sl brn, occ pty 
wh, pty s&p, mod frm - brit, vf gr-f gr, sb 
ang - sb rnd, mod srt, arg cmt, grds ss ip, 
tr glau, v sl calc, SLTY SH: lt-dk gy, occ 
sl tan, sft-frm, sb blky-sb plty, gritty, tr sdy 
ip, v sl calc 

Mud Wt: 8.75 / 27 Vis

SHY SS: lt gy- med gy, pty s&p, mod frm 
- brit, vf gr-f gr, occ c gr, sb ang - sb rnd, 
mod srt, tr glau, arg cmt, sl calc, occ 
mica, SS: lt gy - wh, s&p, vf-f grn, sb rd-sb 
ang, mod w srt, frm-friable, tr glau, occ sl 
arg, sl calc SLTY SH: lt-dk gy, occ sl tan, 
sft-frm, sb blky-sb plty, gritty, tr sdy ip, v sl 
calc 

MD: 3,250'  
TVD: 3,193.85'  
Inclination: 12.05 °  
Azimuth: 103.95°  
VS: -106.66' 

MD: 3,345'  
TVD: 3,287.03'  
Inclination: 10.38 °  
Azimuth: 102.98°  
VS: -108.7' 

MD: 3,440'  
TVD: 3,380.3'  
Inclination: 11.52 °  
Azimuth: 108.34°  
VS: -111.41' 

GAS (units)0 600
C1-C4 (PPM)0 60000

GAS (units)0 600
C1-C4 (PPM)0 60000

532u

136u

530u

321u

445u
C1: 96.8%
C2: 1.9%
C3: 0.9%
C4: 0.4%

GR (units)0 100

GR (units)0 100

53

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 1500

ROP (ft/hr)0 1500

920

244



SHY SS: lt gy- med gy, pty s&p, mod frm 
- brit, vf gr-f gr, occ c gr, sb ang - sb rnd, 
mod srt, tr glau, arg cmt, sl calc, occ 
mica, SS: lt gy - wh, s&p, vf-f grn, sb rd-sb 
ang, mod w srt, frm-friable, tr glau, occ sl 
arg, sl calc

SHY SS: lt gy- med gy, pty s&p, mod frm 
- brit, vf gr-f gr, occ c gr, sb ang - sb rnd, 
mod srt, tr glau, arg cmt, sl calc, occ 
mica, SS: lt gy - wh, s&p, vf-f grn, sb rd-sb 
ang, mod w srt, frm-friable, tr glau, occ sl 
arg, sl calc SLTY SH: lt-dk gy, occ sl tan, 
sft-frm, sb blky-sb plty, gritty, tr sdy ip, v sl 
calc 

SHY SS: lt gy- med gy, pty s&p, mod frm 
- brit, vf gr-f gr, occ c gr, sb ang - sb rnd, 
mod srt, tr glau, arg cmt, sl calc, SS: lt 
gy - wh, s&p, vf-f grn, sb rd-sb ang, mod w 
srt, frm-friable, tr glau, occ sl arg, sl calc

MD: 3,534'  
TVD: 3,472.32'  
Inclination: 12.05 °  
Azimuth: 107.37°  
VS: -114.96' 

MD: 3,629'  
TVD: 3,565.06'  
Inclination: 13.01 °  
Azimuth: 107.11°  
VS: -118.56' 

GAS (units)0 600
C1-C4 (PPM)0 60000

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

GAS (units)0 600
C1-C4 (PPM)0 60000

473u

144u

593u

GAS SCALE CHANGE
0-1000u

473u
C1: 97.1%
C2: 2.6%
C3: 0.2%
C4: 0.0%

GR (units)0 100

GR (units)0 100

30

41

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 1500

ROP (ft/hr)0 1500

877



Mud Wt: 8.75 / 29 Vis

MD: 3,723'  
TVD: 3,656.92'  
Inclination: 11.43 °  
Azimuth: 107.64°  
VS: -122.08' 

MD: 3,818'  
TVD: 3,750.33'  
Inclination: 9.58 °  
Azimuth: 104.3°  
VS: -124.77' 

SHY SS: lt gy- med gy, sl brn, occ pty 
wh, pty s&p, mod frm - brit, vf gr-f gr, sb 
ang - sb rnd, mod srt, arg cmt, grds ss ip, 
tr glau, v sl calc, SLTY SH: lt-dk gy, occ 
sl tan, sft-frm, sb blky-sb plty, gritty, tr sdy 
ip, v sl calc 

SHY SS: lt gy- med gy, pty s&p, mod frm 
- brit, vf gr-f gr, occ c gr, sb ang - sb rnd, 
mod srt, tr glau, arg cmt, sl calc, SS: lt 
gy - wh, s&p, vf-f grn, sb rd-sb ang, mod w 
srt, frm-friable, tr glau, occ sl arg, sl calc

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

143u

421u

729u

150u

920u

144u

702u
C1: 97.9%
C2: 2.0%
C3: 0.1%
C4: 0.0%

GR (units)0 100

37

40

39

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 1500

390



MD: 3,913'  
TVD: 3,844.3'  
Inclination: 7.21 °  
Azimuth: 100.08°  
VS: -126.06' 

SHY SS: lt gy- med gy, sl brn, occ pty 
wh, pty s&p, mod frm - brit, vf gr-f gr, sb 
ang - sb rnd, mod srt, arg cmt, grds ss ip, 
tr glau, v sl calc, SLTY SH: lt-dk gy, occ 
sl tan, sft-frm, sb blky-sb plty, gritty, tr sdy 
ip, v sl calc 

SHY SS: lt gy- med gy, sl brn, occ pty 
wh, pty s&p, mod frm - brit, vf gr-f gr, sb 
ang - sb rnd, mod srt, arg cmt, grds ss ip, 
tr glau, v sl calc, SLTY SH: lt-dk gy, occ 
sl tan, sft-frm, sb blky-sb plty, gritty, tr sdy 
ip, v sl calc 

Mud Wt: 8.75 / 29 Vis

MD: 4,007'  
TVD: 3,937.74'  
Inclination: 5.36 °  
Azimuth: 100.08°  
VS: -126.58' 

MD: 4,102'  
TVD: 4,032.41'  
Inclination: 4.13 °  

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

501u

113u

630u

301u

357u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

150u
C1: 93.4%
C2: 4.0%

GR (units)0 100

45

43

50

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 1500



Mud Wt: 8.75 / 33 Vis

Inclination: 4.13 °  
Azimuth: 108.52°  
VS: -127.48' 

MD: 4,196'  
TVD: 4,126.19'  
Inclination: 3.69 °  
Azimuth: 104.56°  
VS: -128.53' 

MD: 4,291'  
TVD: 4,221'  
Inclination: 3.52 °  
Azimuth: 99.9°  
VS: -129.07' 

SS: med gy-wh, s&p, vf-med grn, sb rd-sb 
ang, mod p srt, frm-friable, occ glau, sl 
arg, sl calc, SHY SS: lt gy-med gy, pty 
s&p, mod frm-brit, vf gr-f gr, sb ang-sb 
rnd, mod srt, arg cmt, grds shy ss ip, tr 
glau, v sl calc, SHY SLTST: lt gy-med 
gy, frm, sb blky-sb plty, gritty, sdy, sl calc 
cmt, abnt cly, SLTY SH: lt gy-dk gy, frm, 
sb blky-sb plty, gritty, tr sdy ip, v sl calc

SHY SS: lt gy-med gy, pty s&p, mod 
frm-brit, vf gr-f gr, sb ang-sb rnd, mod srt, 
arg cmt, grds shy ss ip, tr glau, v sl calc, 
SHY SLTST: lt gy-med gy, frm, sb blky-sb 
plty, gritty, sdy, sl calc cmt, abnt cly, 
SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SS: med gy-wh, 
s&p, vf-med grn, sb rd-sb ang, mod p srt, 
frm-friable, occ glau, sl arg, sl calc

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

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

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

GAS SCALE CHANGE
0-2000u

144u

668u

200u

863u

C2: 4.0%
C3: 1.6%
C4: 0.9%

473u
C1: 92.3%
C2: 4.2%
C3: 2.3%
C4: 1.3%

GR (units)0 100

51

46

43

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 1500



MD: 4,385'  
TVD: 4,314.81'  
Inclination: 3.78 °  
Azimuth: 96.12°  
VS: -129.15' 

MD: 4,479'  
TVD: 4,408.61'  
Inclination: 3.78 °  
Azimuth: 89.71°  
VS: -128.69' 

SHY SS: lt gy-med gy, pty s&p, mod 
frm-brit, vf gr-f gr, sb ang-sb rnd, mod srt, 
arg cmt, grds shy ss ip, tr glau, v sl calc, 
SHY SLTST: lt gy-med gy, frm, sb blky-sb 
plty, gritty, sdy, sl calc cmt, abnt cly, 
SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SS: med gy-wh, 
s&p, vf-med grn, sb rd-sb ang, mod p srt, 
frm-friable, occ glau, sl arg, sl calc

SHY SS: lt gy-med gy, pty s&p, mod 
frm-brit, vf gr-f gr, sb ang-sb rnd, mod srt, 
arg cmt, grds shy ss ip, tr glau, v sl calc, 
SHY SLTST: lt gy-med gy, frm, sb blky-sb 
plty, gritty, sdy, sl calc cmt, abnt cly, 
SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SS: med gy-wh, 
s&p, vf-med grn, sb rd-sb ang, mod p srt, 
frm-friable, occ glau, sl arg, sl calc

SHY SS: lt gy-med gy, pty s&p, mod 
frm-brit, vf gr-f gr, sb ang-sb rnd, mod srt, 
arg cmt, grds shy ss ip, tr glau, v sl calc, 
SHY SLTST: lt gy-med gy, frm, sb blky-sb 
plty, gritty, sdy, sl calc cmt, abnt cly, 
SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc

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

87u

978u

664u

948u

330u

752u

907u

651u
C1: 91.9%
C2: 4.2%
C3: 3.2%
C4: 0.8%

GR (units)0 100

44

46

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 1500



Mud Wt: 8.75 / 33 Vis

MD: 4,574'  
TVD: 4,503.44'  
Inclination: 2.99 °  
Azimuth: 88.21°  
VS: -127.9' 

SHY SS: lt gy-med gy, pty s&p, mod 
frm-brit, vf gr-f gr, sb ang-sb rnd, mod srt, 
arg cmt, grds shy ss ip, tr glau, v sl calc, 
SHY SLTST: lt gy-med gy, frm, sb blky-sb 
plty, gritty, sdy, sl calc cmt, abnt cly, 
SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc

SHY SS: lt gy-med gy, pty s&p, mod 
frm-brit, vf gr-f gr, sb ang-sb rnd, mod srt, 
arg cmt, grds shy ss ip, tr glau, v sl calc, 
SHY SLTST: lt gy-med gy, frm, sb blky-sb 
plty, gritty, sdy, sl calc cmt, abnt cly, 
SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc

MD: 4,669'  
TVD: 4,598.32'  
Inclination: 2.9 °  
Azimuth: 81.62°  
VS: -126.87' 

SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SHY SS: lt 
gy-med gy, pty s&p, mod frm-brit, vf gr-f 
gr, sb ang-sb rnd, mod srt, arg cmt, grds 
shy ss ip, tr glau, v sl calc, SHY SLTST: 
lt gy-med gy, frm, sb blky-sb plty, gritty, 
sdy, sl calc cmt, abnt cly

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

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

GAS SCALE CHANGE
0-2500u

2134u

1771u

398u

1183u

386u

907u

295u

780u
C1: 96.4%
C2: 0.4%
C3: 1.1%
C4: 2.1%

GR (units)0 100

41

43

43

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 1500



MD: 4,763'  
TVD: 4,692.21'  
Inclination: 2.46 °  
Azimuth: 76.79°  
VS: -125.53' 

MD: 4,857'  
TVD: 4,786.14'  
Inclination: 2.11 °  
Azimuth: 75.56°  
VS: -124.19' 

SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SHY SLTST: lt 
gy-med gy, frm, sb blky-sb plty, gritty, sdy, 
sl calc cmt, abnt cly, SHY SS: lt gy-med 
gy, pty s&p, mod frm-brit, vf gr-f gr, sb 
ang-sb rnd, mod srt, arg cmt, grds shy ss 
ip, tr glau, v sl calc

SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SHY SLTST: lt 
gy-med gy, frm, sb blky-sb plty, gritty, sdy, 
sl calc cmt, abnt cly, SHY SS: lt gy-med 
gy, pty s&p, mod frm-brit, vf gr-f gr, sb 
ang-sb rnd, mod srt, arg cmt, grds shy ss 
ip, tr glau, v sl calc

Mud Wt: 9.20 / 33 Vis

MD: 4,952'  
TVD: 4,881.08'  
Inclination: 1.76 °  
Azimuth: 70.9°  
VS: -122.9' 

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

1250u

760u

129u

120u

1302u

179u

1050u
C1: 96.9%
C2: 0.0%
C3: 2.8%
C4: 0.2%

GR (units)0 100

43

52

47

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 1500



SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SHY SLTST: lt 
gy-med gy, frm, sb blky-sb plty, gritty, sdy, 
sl calc cmt, abnt cly, SHY SS: lt gy-med 
gy, pty s&p, mod frm-brit, vf gr-f gr, sb 
ang-sb rnd, mod srt, arg cmt, grds shy ss 
ip, tr glau, v sl calc

SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SHY SLTST: lt 
gy-med gy, frm, sb blky-sb plty, gritty, sdy, 
sl calc cmt, abnt cly, SHY SS: lt gy-med 
gy, pty s&p, mod frm-brit, vf gr-f gr, sb 
ang-sb rnd, mod srt, arg cmt, grds shy ss 
ip, tr glau, v sl calc

MD: 5,046'  
TVD: 4,975.06'  
Inclination: 1.06 °  
Azimuth: 59.56°  
VS: -121.73' 

MD: 5,141'  
TVD: 5,070.04'  
Inclination: 0.79 °  
Azimuth: 68.61°  
VS: -120.88' 

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

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

2175u

156u

1471u

1689u

2068u

268u

1695u

1365u
C1: 85.0%
C2: 5.6%
C3: 5.8%
C4: 3.7%

GR (units)0 100

GR (units)0 100

46

45

46

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 1500

ROP (ft/hr)0 1500



Mud Wt: 9.20 / 50 Vis

MD: 5,330'  
TVD: 5,258.97'  
Inclination: 1.49 °  
Azimuth: 113.35°  
VS: -122.19' 

MD: 5,235'  
TVD: 5,164.02'  
Inclination: 2.02 °  
Azimuth: 119.68°  
VS: -121.2' 

SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SHY SLTST: lt 
gy-med gy, frm, sb blky-sb plty, gritty, sdy, 
sl calc cmt

SLTY SH: lt gy-dk gy, frm, sb blky-sb plty, 
gritty, tr sdy ip, v sl calc, SHY SLTST: lt 
gy-med gy, frm, sb blky-sb plty, gritty, sdy, 
sl calc cmt

THANK YOU FOR USING 
COLUMBINE LOGGING INC

TOOH FOR BHA #2 @ 5386' MD
6/25/14 21:16 MST
LOG CONTINUES ON MPLOT
"RICO LC29-72-1HNA(Horz)"

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

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

469u

2337u

638u

1373u

2025u
C1: 81.8%
C2: 6.7%
C3: 7.5%
C4: 4.0%

GR (units)0 100

GR (units)0 100

48

48

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

ROP (ft/hr)0 1500

ROP (ft/hr)0 1500

6/26/2014


