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COLUMBINE LOGGING INC.
RIGGED UP ON 09/16/2013
MANNED 2-PERSON LOGGING
WITH BLOODHOUND GAS
CHROMATOGRAPH UNIT #0624
BEGAN LOGGING ON 09/03/2013

SHY SS: wh - lt gy, fros - trnsl, s&p, 
vfg-fg, mod hd wi brit clus, sb ang - 
sb rd, calc cmt
SHY SLTST: lt - med gy, frm - hd, 
occ brit, sb rd - sb ang, slty - grty 
tex, v sl calc

MD: 2,122 ' 
TVD: 2,121.83 ' 
Inclination: 3.49 ° 
Azimuth: 170.01 °

MD: 2,027 ' 
TVD: 2,026.93 ' 
Inclination: 1.73 ° 
Azimuth: 147.02 °

09/17/2013
Mud Wt: 8.80
FVis: 28
PVis: 2
YP: 8
GELS: 3/4/5
API Filt: 18
CAKE: 1/0
pH: 8.6
Cl: 2000
Ca: 400

Bit #: 100  
Type: Smith MDiZ516  
Size: 8.75 " 
Jets: 5x14 

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

98u

218u

138u

166u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

1,940

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

2,140

2,150

GAMMA (units)0 100

GAMMA (units)0 150

GAMMA (units)0 150

85

102

ROP (min/ft.)0 100

ROP (min/ft.)0 2000

ROP (min/ft.)0 2000

1196

498

Lithology Descriptions
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SHY SS: wh - lt gy, fros - trnsl, s&p, 
vfg-fg, mod hd wi brit clus, sb ang - 
sb rd, calc cmt
SHY SLTST: lt - med gy, frm - hd, 
occ brit, sb rd - sb ang, slty - grty 
tex, v sl calc

SHY SS: wh - lt gy, fros - trnsl, s&p, 
vfg-fg, mod hd wi brit clus, sb ang - 
sb rd, calc cmt
SHY SLTST: lt - med gy, frm - hd, 
occ brit, sb rd - sb ang, slty - grty 
tex, v sl calc

MD: 2,217 ' 
TVD: 2,216.53 ' 
Inclination: 5.54 ° 
Azimuth: 165.32 °

MD: 2,312 ' 
TVD: 2,311.02 ' 
Inclination: 6.39 ° 
Azimuth: 159.42 °

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

176u

285u

288u

124u

241u

55u
C1: 98.5%
C2: 1.5%
C3: 0.0%
C4: 0.0%

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

2,360

2,370

GAMMA (units)0 150

91

91

ROP (min/ft.)0 2000

897

252

996



SHY SS: wh - lt gy, fros - trnsl, s&p, 
vfg-fg, mod hd wi brit clus, sb ang - 
sb rd, calc cmt
SHY SLTST: lt - med gy, frm - hd, 
occ brit, sb rd - sb ang, slty - grty 
tex, v sl calc

SHY SS: wh - lt gy, fros - trnsl, s&p, 
vfg-fg, mod hd wi brit clus, sb ang - 
sb rd, calc cmt
SHY SLTST: lt - med gy, frm - hd, 
occ brit, sb rd - sb ang, slty - grty 
tex, v sl calc

SHY SS: wh - lt gy, fros - trnsl, s&p, 
vfg-fg, mod hd wi brit clus, sb ang - 
sb rd, calc cmt

MD: 2,407 ' 
TVD: 2,405.27 ' 
Inclination: 7.94 ° 
Azimuth: 163.14 °

MD: 2,501 ' 
TVD: 2,498.17 ' 
Inclination: 9.6 ° 
Azimuth: 162.61 °

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

241u

316u

270u

362u

284u

11u
C1: 98.3%
C2: 1.7%
C3: 0.0%
C4: 0.0%

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

2,580

2,590

GAMMA (units)0 150

87

87

89

ROP (min/ft.)0 2000

1120

437

1195



SHY SS: wh - lt gy, fros - trnsl, s&p, 
vfg-fg, mod hd wi brit clus, sb ang - 
sb rd, calc cmt
SHY SLTST: lt - med gy, frm - hd, 
occ brit, sb rd - sb ang, slty - grty 
tex, v sl calc

SHY SS: lt gy, s&p, vfg, mod hd wi 
brit clus, sb ang - sb rd, calc cmt
SS:  wh - lt gy, fros - trnsl, speckl wi 
mica, f gr, hd brit clus, ang - sb ang, 
v calc cmt
SHY SLTST: lt - med gy, frm - hd, sb 
rd - sb blky, slty - grty tex, v sl calc

SHY SS: lt gy, s&p, vfg, mod hd wi 
brit clus, sb ang - sb rd, calc cmt
SHY SLTST: lt - med gy, frm - hd, sb 
rd - sb blky, slty - grty tex, v sl calc
SS:  wh - lt gy, fros - trnsl, speckl wi 
mica, f gr, hd brit clus, ang - sb ang, 
v calc cmt

MD: 2,691 ' 
TVD: 2,685.03 ' 
Inclination: 10.78 ° 
Azimuth: 161.74 °

MD: 2,786 ' 
TVD: 2,778.39 ' 
Inclination: 10.58 ° 

MD: 2,596 ' 
TVD: 2,591.69 ' 
Inclination: 10.66 ° 
Azimuth: 162.38 °

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

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

177u

247u

100u

240u

279u

22u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

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

2,800

2,810

GAMMA (units)0 150

GAMMA (units)0 150

85

83

89

ROP (min/ft.)0 2000

ROP (min/ft.)0 2000

689

1121

498

996

819



SHY SS: lt gy, s&p, vfg, mod hd wi 
brit clus, sb ang - sb rd, calc cmt
SHY SLTST: lt - med gy, frm - hd, sb 
rd - sb blky, slty - grty tex, v sl calc
SS:  wh - lt gy, fros - trnsl, speckl wi 
mica, f gr, hd brit clus, ang - sb ang, 
v calc cmt

Inclination: 10.58 ° 
Azimuth: 162.61 °

MD: 2,976 ' 
TVD: 2,965.65 ' 
Inclination: 8.58 ° 
Azimuth: 163.22 °

SHY SLTST: lt - med gy, frm - hd, sb 
rd - sb blky, slty - grty tex, v sl calc
SHY SS: lt gy-gy, s&p, vfg, mod hd 
wi brit clus, sb ang - sb rd, calc cmt
SS:  wh - lt gy, fros - trnsl, speckl wi 
mica, vf-f gr, hd brit clus, ang - sb 
ang, v calc cmt

MD: 2,881 ' 
TVD: 2,871.88 ' 
Inclination: 9.9 ° 
Azimuth: 156.32 °

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

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

426u

81u

315u

7u
C1: 98.3%
C2: 1.7%
C3: 0.0%
C4: 0.0%

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

3,020

3,030

GAMMA (units)0 150

GAMMA (units)0 150

95

89

98

ROP (min/ft.)0 2000

ROP (min/ft.)0 2000

819

747



MUD WT: 8.7/8.7  
VIS: 31/31 IN/OUT

SHY SS: lt gy-gy, s&p, vfg, mod hd 
wi brit clus, sb ang - sb rd, calc cmt
SS:  wh - lt gy, fros - trnsl, speckl wi 
mica, vf-f gr, hd brit clus, ang - sb 
ang, v calc cmt
SHY SLTST: lt - med gy, frm - hd, sb 
rd - sb blky, slty - grty tex, v sl calc

SHY SS: lt gy-gy, s&p, vfg, mod hd 
wi brit clus, sb ang - sb rd,occ rnd 
calc cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc
SS:  wh - lt gy, fros - trnsl, speckl wi 
mica, vf-f gr, hd brit clus, ang - sb 
ang, v calc cmt

MD: 3,071 ' 
TVD: 3,059.66 ' 
Inclination: 7.9 ° 
Azimuth: 164.13 °

MD: 3,166 ' 
TVD: 3,153.75 ' 
Inclination: 8.06 ° 
Azimuth: 164.33 °

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

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

432u

505u

391u

57u
C1: 97.3%
C2: 2.1%
C3: 0.5%
C4: 0.1%

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

3,240

3,250

GAMMA (units)0 150

GAMMA (units)0 150

125

102

95

ROP (min/ft.)0 2000

ROP (min/ft.)0 2000

717

498



SS:  wh - lt gy, clr-trnsl, fros - trnsl, 
speckl wi mica, vf-f gr, hd brit clus, 
ang - sb ang, v calc cmt
SHY SS: lt gy-gy, s&p, vfg, mod hd 
wi brit clus, sb ang - sb rd,occ rnd 
calc cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

MUD WT: 8.7/8.7  
VIS: 31/31 IN/OUT

SS:  wh - lt gy, clr-trnsl, fros - trnsl, 
speckl wi mica, vf-f gr, hd brit clus, 
ang - sb ang, v calc cmt
SHY SS: lt gy-gy, s&p, vfg, mod hd 
wi brit clus, sb ang - sb rd,occ rnd 
calc cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

MD: 3,260 ' 
TVD: 3,246.78 ' 
Inclination: 8.34 ° 
Azimuth: 163.25 °

MD: 3,450 ' 
TVD: 3,435.38 ' 
Inclination: 5.63 ° 
Azimuth: 161.69 °

MD: 3,355 ' 
TVD: 3,340.94 ' 
Inclination: 6.89 ° 
Azimuth: 162.46 °

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

362u

266u

314u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

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

3,460

3,470

GAMMA (units)0 150

111

67

79

ROP (min/ft.)0 2000

717

690



SS:  wh - lt gy, clr-trnsl, fros - trnsl, 
speckl wi mica, vf-f gr, hd brit clus, 
ang - sb ang, v calc cmt
SHY SS: lt gy-gy, s&p, vfg, mod hd 
wi brit clus, sb ang - sb rd,occ rnd 
calc cmt

SS:  wh - lt gy, clr-trnsl, fros - trnsl, 
speckl wi mica, vf-f gr, hd brit clus, 
ang - sb ang, v calc cmt
SHY SS: lt gy-gy, s&p, vfg, mod hd 
wi brit clus, sb ang - sb rd,occ rnd 
calc cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

MUD WT: 8.8/8.6  
VIS: 31/30 IN/OUT

MD: 3,545 ' 
TVD: 3,530.06 ' 
Inclination: 3.67 ° 
Azimuth: 159.93 °

SHY SS: lt gy, s&p, vfg, mod hd wi 
brit clus, sb ang - sb rd, calc cmt
SS:  wh - lt gy, clr-trnsl, fros - trnsl, 
speckl wi mica,f gr, hd brit clus, ang 
- sb ang, v calc cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

MD: 3,640 ' 
TVD: 3,624.82 ' 
Inclination: 4.5 ° 
Azimuth: 175.42 °

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

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

295u

SCALE CHANGE

297u

104u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

307u
C1: 99.3%
C2: 0.7%

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

3,680

3,690

GAMMA (units)0 150

76

83

83

ROP (min/ft.)0 2000

689

854

718



MUD WT: 8.8/8.6  
VIS: 29/30 IN/OUT

SHY SS: lt gy, s&p, vfg, mod hd wi 
brit clus, sb ang - sb rd, calc cmt
SS:  wh - lt gy, clr-trnsl, fros - trnsl, 
speckl wi mica,f gr, hd brit clus, ang 
- sb ang, v calc cmt

MD: 3,735 ' 
TVD: 3,719.37 ' 
Inclination: 6.6 ° 
Azimuth: 173.65 °

MD: 3,830 ' 
TVD: 3,813.96 ' 
Inclination: 4.06 ° 
Azimuth: 149.8 °

SHY SS: lt gy-m gy, s&p, vfg, sl-mod 
hd wi brit clus, sb ang - sb rd, calc 
cmt
SS:  wh - lt gy, clr-trnsl, fros, speckl 
wi mica,f gr, hd brit clus, ang - sb 
ang, v calc cmt

SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

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

306u

451u

441u

C2: 0.7%
C3: 0.0%
C4: 0.0%

134u
C1: 100.0%
C2: 0.0%

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

3,900

3,910

GAMMA (units)0 150

104

95

ROP (min/ft.)0 2000

284

779

664



SHY SS: lt gy, s&p, vfg-fg,mod hd wi 
brit clus, sb ang - sb rd, calc cmt
SS:  wh - lt gy, clr-trnsl, fros, speckl 
wi mica,vf-f gr, hd brit clus, ang - sb 
ang, v calc cmt

SHY SS: lt gy-m gy, s&p, vfg, mod 
hd wi brit clus, sb ang - sb rd, calc 
cmt
SS:  wh - lt gy, clr-trnsl, fros, speckl 
wi mica,f gr, hd brit clus, ang - sb 
ang, v calc cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

MD: 3,925 ' 
TVD: 3,908.85 ' 
Inclination: 1.34 ° 
Azimuth: 155.37 °

MD: 4,020 ' 
TVD: 4,003.84 ' 
Inclination: 0.32 ° 
Azimuth: 168.76 °

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

460u

483u

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

538u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

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

4,120

4,130

GAMMA (units)0 150

100

93

93

ROP (min/ft.)0 2000

398

815

560



SHY SS: lt gy, s&p, vfg-fg, mod hd 
wi brit clus, sb ang - sb rd, calc cmt
SS:  wh - lt gy, clr-trnsl, fros, speckl 
wi mica,f gr, hd brit clus, ang - sb 
ang, v calc cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

SHY SS: lt gy-m gy, s&p, vfg, mod 
hd wi brit clus, sb ang - sb rd, calc 
cmt
SS:  wh - lt gy, clr-trnsl, fros, speckl 
wi mica,f gr, hd brit clus, ang - sb 
ang, v calc cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

MD: 4,305 ' 
TVD: 4,288.81 ' 
Inclination: 1.2 ° 
Azimuth: 80.33 °

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

399u

460u

596u
C1: 100.0%
C2: 0.0%
C3: 0.0%
C4: 0.0%

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

4,340

4,350

GAMMA (units)0 150

87

87

89

89

ROP (min/ft.)0 2000

664

747

664



SHY SS: lt gy, s&p, vfg, mod hd wi 
brit clus, sb ang - sb rd, calc cmt
SS:  wh - lt gy, clr-trnsl, speckl wi 
mica,f gr, hd brit clus, ang - sb ang, 
v calc cmt

MD: 4,495 ' 
TVD: 4,478.74 ' 
Inclination: 2.06 ° 
Azimuth: 109.18 °

MD: 4,400 ' 
TVD: 4,383.79 ' 
Inclination: 1.57 ° 
Azimuth: 103.14 °

SHY SS: lt gy-m gy, s&p, vfg, mod 
hd wi brit clus, sb ang - sb rd, calc 
cmt
SS:  wh - lt gy, clr-trnsl, fros, speckl 
wi mica,f gr, hd brit clus, ang - sb 
ang, v calc cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

SHY SS: lt gy-m gy, s&p, vfg, mod 
hd wi brit clus, sb ang - sb rd, calc 
cmt

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

658u

645u

712u

167u
C1: 92.8%
C2: 3.7%
C3: 2.8%
C4: 0.7%

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

4,560

4,570

GAMMA (units)0 150

91

95

91

111

ROP (min/ft.)0 2000

597

690

664



MD: 4,590 ' 
TVD: 4,573.68 ' 
Inclination: 2.17 ° 
Azimuth: 80.21 °

MD: 4,685 ' 
TVD: 4,668.65 ' 
Inclination: 1.49 ° 
Azimuth: 324.19 °

SHY SS: lt gy-m gy, s&p, vfg, mod 
hd wi brit clus, sb ang - sb rd, calc 
cmt
SHY SLTST: lt - med gy, frm - sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc
SS:  wh - lt gy, clr-trnsl, fros, speckl 
wi mica,f gr, hd brit clus, ang - sb 
ang, v calc cmt

SHY SS: lt gy-m gy, s&p, vfg-fg, mod 
hd wi brit-sl frm clus, sb ang - sb 
rd, calc cmt
SHY SLTST: lt - med gy, frm, sb rd - 
sb blky, slty - grty tex, v sl calc
SS:  wh - lt gy, clr-trnsl, fros, speckl 
wi mica,f gr, hd brit clus, ang - sb 
ang, v calc cmt

MD: 4,780 ' 
TVD: 4,763.62 ' 
Inclination: 1.6 ° 
Azimuth: 327.8 °

SHY SS: lt gy-m gy, s&p, vfg, mod 
hd wi brit-clus, sb ang - sb rd, calc 
cmt

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

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

SCALE CHANGE

903u

321u

385u
C1: 91.8%
C2: 3.2%
C3: 4.4%
C4: 0.6%

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

4,780

4,790

GAMMA (units)0 150

100

94

ROP (min/ft.)0 2000

640

147

640



MUD WT: 9.2/9.1  
VIS: 39/38 IN/OUT

SHY SLTST: lt - med gy, frm-sl hd, 
sb rd - sb blky, slty - grty tex, v sl 
calc

SHY SLTST: lt - med gy, occ dk gy, 
frm-sl hd, sb rd - sb blky, slty - grty 
tex, v sl calc

MD: 4,875 ' 
TVD: 4,858.58 ' 
Inclination: 1.53 ° 
Azimuth: 341.12 °

MD: 4,968 ' 
TVD: 4,951.56 ' 
Inclination: 0.77 ° 
Azimuth: 331.52 °

SHY SS: lt gy-m gy, s&p, vfg, mod 
hd wi brit-clus, sb ang - sb rd, calc 
cmt
SHY SLTST: lt - med gy, frm, sb rd - 
sb blky, slty - grty tex, v sl calc

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

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

1785u

1322u

1380u

464u
C1: 85.9%
C2: 5.3%
C3: 5.8%
C4: 3.0%

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

5,000

5,010

GAMMA (units)0 150

GAMMA (units)0 150

96

98

105

ROP (min/ft.)0 2000

ROP (min/ft.)0 2000

4/17/13

4/18/13

640

543

560



See Corresponding Horizontal Log 
Fiscus Federal LD 23-78HN

MD: 5,025 ' 
TVD: 5,008.56 ' 
Inclination: 0.77 ° 
Azimuth: 331.52 °

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

Wellsite Geological 
Services Provided by 
Columbine Logging

TD Vertical @ 5,025' 
MD
on 09/18/2013 @ 
00:30 hrs MDT

1218u

5,000

5,010

5,020

5,030

5,040

5,050

5,060

5,070

5,080

5,090

GAMMA (units)0 150

94

ROP (min/ft.)0 2000


