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100' SAMPLES

Mud Wt. 8.7/ Vis. 27

Mud Wt. 8.6/ Vis. 26

80% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC, GRD TO
15% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,

40% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX, GRD TO,
40% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
20% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

COLUMBINE LOGGING INC
RIGGED UP ON 07/26/2013
MANNED 2-PERSON LOGGING
WITH BLOODHOUND GAS
CHROMATOGRAPH UNIT #0314
BEGAN ON 7/28/13

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

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 2500
C1-C4 (PPM)0 250000

503u

220u

53u

2,440

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

2,650

2,660

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 2,521 ' 
TVD: 2,516.65 ' 
Inclination: 13.2 ° 
Azimuth: 219.6 °

MD: 2,616 ' 
TVD: 2,608.57 ' 
Inclination: 16 ° 
Azimuth: 221.2 °

Lithology Descriptions
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Mud Wt. 8.7/ Vis. 27

15% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
5% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX

65% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC, GRD TO
25% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
10% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX

40% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX, GRD TO,
40% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
20% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

GAS (units)0 2500
C1-C4 (PPM)0 250000

501u

514u

454u

213u

140u

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

2,870

2,880

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 2,711 ' 
TVD: 2,699.25 ' 
Inclination: 18.7 ° 
Azimuth: 212.8 °

MD: 2,806 ' 
TVD: 2,789.53 ' 
Inclination: 17.6 ° 
Azimuth: 210.9 °



50% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX, GRD TO,
40% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
10% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

70% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX, GRD TO,
25% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
5% SS: WH- LT GY, S&P, MED F- C 
GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 2500
C1-C4 (PPM)0 250000

PASON DOWN

SCALE CHANGE
GAS 0-800u

736u

479u

270u

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

3,090

3,100

ROP (ft/hr)0 1000
GAMMA (units)0 100

PASON DOWN

MD: 2,996 ' 
TVD: 2,971.55 ' 
Inclination: 15.7 ° 
Azimuth: 212.6 °

MD: 3,092 ' 
TVD: 3,063.84 ' 



90% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX, GRD TO,
5% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
5% SS: WH- LT GY, S&P, MED F- C 
GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

60% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
30% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX,
10% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

GAS (units)0 2500
C1-C4 (PPM)0 250000

Change out shacker screens

883u

667u

44u

593u

MD 3175'
MW: 8.7
FV: 27
YP: 4
pH: 8.5
GELS: 1/2/3

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

3,310

3,320

ROP (ft/hr)0 1000
GAMMA (units)0 100

TVD: 3,063.84 ' 
Inclination: 13.7 ° 
Azimuth: 211.4 °

MD: 3,187 ' 
TVD: 3,156.62 ' 
Inclination: 11.1 ° 
Azimuth: 215.7 °

MD: 3,282 ' 
TVD: 3,250.31 ' 
Inclination: 7.9 ° 
Azimuth: 216.5 °



60% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX, GRD TO,
40% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,

70% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX, GRD TO,
20% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
10% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

GAS (units)0 2500
C1-C4 (PPM)0 250000

Change out shacker screens

887u

362u

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

3,530

3,540

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 3,377 ' 
TVD: 3,344.72 ' 
Inclination: 4.8 ° 
Azimuth: 203.5 °

MD: 3,472 ' 
TVD: 3,439.52 ' 
Inclination: 2.5 ° 
Azimuth: 181 °



90% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC, GRD TO,
5% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
5% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX

85% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC, GRD TO,
10% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG, 
5% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC

75% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC, GRD TO,
20% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,

Mud Wt. 8.8/ Mud Vis. 27

GAS (units)0 2500
C1-C4 (PPM)0 250000

743u

708u

663u

64u

579u

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

3,750

3,760

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 3,567 ' 
TVD: 3,534.47 ' 
Inclination: 1.1 ° 
Azimuth: 159 °

MD: 3,661 ' 
TVD: 3,628.44 ' 
Inclination: 2.5 ° 
Azimuth: 53.9 °

MD: 3,756 ' 



20% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC,
5% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG MTX

60% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC, GRD TO,
40% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC

70% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
20% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG,
10% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC 

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 2500
C1-C4 (PPM)0 250000

Scale Change

786u

1170u

63u

966u

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

3,970

3,980

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 3,756 ' 
TVD: 3,723.32 ' 
Inclination: 3.3 ° 
Azimuth: 27.7 °

MD: 3,851 ' 
TVD: 3,818.15 ' 
Inclination: 3.7 ° 
Azimuth: 28.7 °

MD: 3,946 ' 
TVD: 3,912.97 ' 
Inclination: 3.2 ° 
Azimuth: 26.5 °



60% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
40% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC 

60% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
30% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG,
10% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC 

Mud Wt. 8.9/ Mud Vis. 34

GAS (units)0 2500
C1-C4 (PPM)0 250000

847u

84u

355u

63u

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

4,190

4,200

ROP (ft/hr)0 1000
GAMMA (units)0 100



50% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
40% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG,
10% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC 

70% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
20% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC,
10% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 2500
C1-C4 (PPM)0 250000

1045u

1341u

1246u

915u

97u

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

4,410

4,420

ROP (ft/hr)0 1000
GAMMA (units)0 100

ROP (ft/hr)0 1000
GAMMA (units)0 100



60% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
20% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC,
20% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG

50% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
30% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG,
20% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 2500
C1-C4 (PPM)0 250000

983u

699u

1652u

1387u

MD 4600'
MW: 8.9
FV: 33
YP: 6
pH: 8.5
GELS: 3/4/5

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

4,630

4,640

ROP (ft/hr)0 1000
GAMMA (units)0 100

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 4,420 ' 
TVD: 4,386.67 ' 
Inclination: 1.4 ° 
Azimuth: 17.5 °

MD: 4,515 ' 
TVD: 4,481.64 ' 
Inclination: 1.4 ° 
Azimuth: 23.5 °

MD: 4,610 ' 
TVD: 4,576.58 ' 
Inclination: 2.5 ° 
Azimuth: 47 °



60% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
30% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG,
10% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

40% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, GRD TO,
40% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG,
20% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

Mud Wt. 8.9/ Mud Vis. 30

60% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, 
30% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC

GAS (units)0 2500
C1-C4 (PPM)0 250000

GAS (units)0 5000
C1-C4 (PPM)0 500000

GAS (units)0 2500
C1-C4 (PPM)0 250000

1658u

142u

1820u

1627u

Scale Change

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

4,850

4,860

ROP (ft/hr)0 1000
GAMMA (units)0 100

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 4,705 ' 
TVD: 4,671.49 ' 
Inclination: 2.6 ° 
Azimuth: 63.4 °

MD: 4,800 ' 
TVD: 4,766.38 ' 
Inclination: 3 ° 
Azimuth: 74.5 °



30% SS: WH- LT GY, S&P, MED F- 
C GR, SB RD, MOD SRT, P POR, 
ARG CMT, SL CALC
10% SHY SLTST: LT-MEDGY, OCC 
DK GY, F-VFG, SB RD- SB ANG, 
MOD SRT, ARG,
TR INOC

60% SHY SLTST: M-DKGY, F-VFG, 
SB RD- SB ANG, MOD SRT, ARG,
40% SHY SS: MEDGY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, 

90% SHY SLTST: DK GY, F-VFG, 
SB RD- SB ANG, MOD SRT, ARG,
10% SHY SS: LT-MED GY, F-MED F 
GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, 

Mud Wt. 9.2/ Mud Vis. 28

GAS (units)0 5000
C1-C4 (PPM)0 500000

GAS (units)0 5000
C1-C4 (PPM)0 500000

2485u

724u

1837u

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

5,070

5,080

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 4,895 ' 
TVD: 4,861.26 ' 
Inclination: 3 ° 
Azimuth: 43.5 °

MD: 4,990 ' 
TVD: 4,956.16 ' 
Inclination: 2.6 ° 
Azimuth: 39.1 °



90% SHY SLTST: DK GY, F-VFG, 
SB RD- SB ANG, MOD SRT, ARG,
10% SHY SS: DK GY, F-MED F GR, 
SUB RD - SB ANG, MOD-P SRT, 
ARG CMT, SL CALC, 

95% SHY SLTST: DK GY, F-VFG, 
SB RD- SB ANG, MOD SRT, ARG,
5% SHY SS: DK GY,TR WH, F-MED 
F GR, SUB RD - SB ANG, MOD-P 
SRT, ARG CMT, SL CALC, 

Mud Wt. 9.2/ Mud Vis. 30

GAS (units)0 5000
C1-C4 (PPM)0 500000

2443u

2717u

2572u

3230u

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

5,290

5,300

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 5,085 ' 
TVD: 5,051.1 ' 
Inclination: 1.4 ° 
Azimuth: 16.4 °

MD: 5,180 ' 
TVD: 5,146.08 ' 
Inclination: 0.9 ° 
Azimuth: 1.2 °



90% SHY SLTST: DK GY, F-VFG, 
SB RD- SB ANG, MOD SRT, ARG,
10% SHY SS: DK GY,TR WH, 
F-MED F GR, SUB RD - SB ANG, 
MOD-P SRT, ARG CMT, SL CALC, 

100% SHY SLTST: M-DK GY, VF-V 
VFG, SB RD- SB ANG, MOD SRT, 
ARG,

GAS (units)0 5000
C1-C4 (PPM)0 500000

3230u

3207u

3335u

3655u

3831u

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

5,510

5,520

ROP (ft/hr)0 1000
GAMMA (units)0 100

MD: 5,370 ' 
TVD: 5,336.07 ' 
Inclination: 0.4 ° 
Azimuth: 108.2 °



100% SHY SLTST: M-DK GY, VF-V 
VFG, SB RD- SB ANG, MOD SRT, 
ARG,

100% SHY SLTST: DK GY, VF-V 
VFG, SB RD- SB ANG, MOD SRT, 
ARG,

Mud Wt. 9.5/ Mud Vis. 31

GAS (units)0 5000
C1-C4 (PPM)0 500000

3395u

4120u

1660u

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

5,730

5,740

ROP (ft/hr)0 1000
GAMMA (units)0 100



TD VERTICAL @ 5814' MD
07/29/2013  08:58 MST

THANK YOU FOR USING
COLUMBINE LOGGING INC.

100% SHY SLTST: DK GY, VF-V 
VFG, SB RD- SB ANG, MOD SRT, 
ARG

LOG CONTINUES ON FILE:
TREBOR B11-68-1HN 
HORIZONTAL.mplot

GAS (units)0 5000
C1-C4 (PPM)0 500000

4272u

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

ROP (ft/hr)0 1000
GAMMA (units)0 100


