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Drilling w/ LSND

100' LAGGED SAMPLE INTERVAL

COLUMBINE LOGGING RIGGED 
UP ON 08/01/13 MANNED 
2-PERSON w/ PASON EDR GAS 
CHROMATOGRAPH UNIT #1447

BEGIN LOGGING F/ 5000' MD 
@ 0352hrs ON 08/01/13

MD: 5,051 ' 
TVD: 4,983.23 ' 
Inclination: 2.8 ° 
Azimuth: 329.3 °

SHY SS: lt gy - med gy, occ offwht, s&p, 
vf - f gr, sb rd - sb ang, mod srt, mod sft 
- firm, fri ip, arg cmt, non calc, tr glau 
incl, mod mica frag, grdg to SLTST: 
med gy, occ dk gy, sft - med firm, v f 
grn, sb plty - sb blky, arg - slty tex, tr biot 
incl, sl sdy ip, v sl calc, tr ss, tr dull 
orng-brn mnrl flor, slow diffuse, tr fast 
stmg, dull bl wh cut, no stn or od

MD: 5,145 ' 
TVD: 5,077.14 ' 
Inclination: 2.3 ° 
Azimuth: 321.6 °

SHY SS: lt gy - med gy, occ offwht, s&p, 
vf - f gr, sb rd - sb ang, mod srt, mod sft 
- firm, fri ip, arg cmt, non calc, tr glau 
incl, mod mica frag, grdg to SLTST: 
med gy, occ dk gy, sft - med firm, v f 
grn, sb plty - sb blky, arg - slty tex, tr biot 
incl, sl sdy ip, v sl calc, tr ss, tr dull 
orng-brn mnrl flor, slow diffuse, tr fast 
stmg, dull bl wh cut, no stn or od

GAS (units)0 800
C1-C4 (PPM)0 80000

643u

232u
C1 66.7%
C2   5.2%
C3   7.8%
C4 20.3%

112u

4,940

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

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

ROP from Pason

Gamma from 
Cathedral

95

582

Lithology Descriptions

C4

C3
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C1
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Total Gas & Chromatograph
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SHY SS: lt gy - med gy, occ offwht, s&p, 
vf - f gr, sb rd - sb ang, mod srt, mod sft 
- firm, fri ip, arg cmt, non calc, tr glau 
incl, mod mica frag, grdg to SLTST: 
med gy, occ dk gy, sft - med firm, v f 
grn, sb plty - sb blky, arg - slty tex, tr biot 
incl, sl sdy ip, v sl calc, tr ss, tr dull 
orng-brn mnrl flor, slow diffuse, tr fast 
stmg, dull bl wh cut, no stn or od

MD: 5,240 ' 
TVD: 5,172.08 ' 
Inclination: 1.8 ° 
Azimuth: 291.4 °

SLTY SH:  dk - med gy, mod sft - frm, 
sb plty, occ plty, slty tex, non calc, 
SLTST: med gy, occ dk gy, sft - mod 
firm, sb blky - sb plty, arg - slty tex, occ 
biot incl, sl sdy ip, v sl calc, intlam ss 
ip, tr shy ss, com pyr, no mnrl flor, v 
slow diffuse, tr stmg, dull bl cut, no stn 
or od

MD: 5,334 ' 
TVD: 5,266.05 ' 
Inclination: 1.4 ° 
Azimuth: 332.8 °

SLTY SH:  dk - med gy, mod sft - hd, sb 
plty, occ plty, slty tex, non calc, SLTST: 
med gy, occ dk gy, sft - mod firm, sb 
blky - sb plty, arg - slty tex, occ biot incl, 
sl sdy ip, v sl calc, intlam tr ss, com pyr, 
no mnrl flor, v slow diffuse, tr stmg, dull 
bl cut, no stn or od

GAS (units)0 800
C1-C4 (PPM)0 80000

161u

155u
C1 59.6%
C2   2.8%
C3   7.4%
C4 30.2%

242u

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

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

440

109



SLTY SH:  dk - med gy, mod sft - hd, sb 
plty, occ plty, slty tex, non calc, SLTST: 
med gy, occ dk gy, sft - mod firm, sb 
blky - sb plty, arg - slty tex, occ biot incl, 
sl sdy ip, v sl calc, intlam tr ss, com pyr, 
no mnrl flor, v slow diffuse, sl tr stmg, 
no cut, no stn or od

WT IN 10.3 / 10.0 OUT
VIS IN 35 / 34 OUT

MD: 5,429 ' 
TVD: 5,361.02 ' 
Inclination: 1.5 ° 
Azimuth: 345.1 °

WT IN 10.3 / 10.3 OUT
VIS IN 35 / 34 OUT

MD: 5,524 ' 
TVD: 5,455.98 ' 
Inclination: 2.4 ° 
Azimuth: 65.2 °

SLTY SH:  dk - med gy, mod sft - hd, sb 
plty, occ plty, slty tex, non calc, SHY SS: 
lt gy - lt gy brn, occ offwht, vf - f gr, sb rd 
- sb ang, mod srt, sft, fri-brit, sl calc, 
com glau & mica incl, grdg to SLTST: 
med - lt gy, sft - mod frm, sb blky - blky, 
arg - slty tex, occ biot incl, v sl calc, 
intlam ss, tr pyr, tr dull orng-brn mnrl 
flor, slow diffuse, slow stmg, dull bl wh 
cut, no stn or od

GAS (units)0 800
C1-C4 (PPM)0 80000

285u

199u
C1 61.1%
C2   1.7%
C3   8.3%
C4 28.9%

267u

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

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

622

96

392



MD: 5,619 ' 
TVD: 5,550.9 ' 
Inclination: 2.2 ° 
Azimuth: 73.6 °

MD: 5,713 ' 
TVD: 5,644.86 ' 
Inclination: 0.9 ° 
Azimuth: 52.3 °

SLTY SH:  dk - med gy, mod sft - hd, sb 
plty, occ plty, slty tex, non calc, tr mica 
incl, grdg to sltst ip, tr intlam ss, tr pyr, tr 
dull orng-brn mnrl flor, slow diffuse, 
slow stmg, dull bl wh cut, no stn or od

WT IN 10.6 / 10.5 OUT
VIS IN 36 / 36 OUT

MD: 5,807 ' 
TVD: 5,738.85 ' 
Inclination: 1.4 ° 

SLTY SH:  dk - med gy, mod sft - hd, sb 
plty, occ plty, slty tex, non calc, grdg to 
SLTST: med - lt gy, sft - mod frm, sb 
blky - blky, arg - slty tex, occ biot incl, v 
sl calc, intlam ss, tr pyr, tr dull orng-brn 
mnrl flor, slow diffuse, tr slow stmg, 
dull bl wh cut, no stn or od

GAS (units)0 800
C1-C4 (PPM)0 80000

GAS (units)0 800
C1-C4 (PPM)0 80000

398u

358u
C1 69.1%
C2   2.8%
C3   6.8%
C4 20.3%

499u

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

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

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

581

92



Inclination: 1.4 ° 
Azimuth: 334.9 °

MD: 5,902 ' 
TVD: 5,833.81 ' 
Inclination: 2.6 ° 
Azimuth: 65 °

WT IN 10.6 / 10.5 OUT
VIS IN 36 / 37 OUT

SLTY SH:  dk - med gy, mod sft - hd, sb 
plty, occ plty, slty tex, non calc, grdg to 
SLTST: med - lt gy, sft - mod frm, sb 
blky - blky, arg - slty tex, sdy ip, occ biot 
incl, v sl calc, tr pyr, no mnrl flor, slow 
diffuse, tr slow stmg, dull bl wh cut, no 
stn or od

SLTY SH:  dk - med gy, mod sft - hd, sb 
plty, occ plty, slty tex, non calc, tr mica 
incl, grdg to sltst ip, tr intlam ss, tr pyr, tr 
dull orng-brn mnrl flor, slow diffuse, 
slow stmg, dull bl wh cut, no stn or od

MD: 5,996 ' 
TVD: 5,927.6 ' 
Inclination: 4.9 ° 
Azimuth: 57.7 °

GAS (units)0 800
C1-C4 (PPM)0 80000

GAS (units)0 800
C1-C4 (PPM)0 80000

669u

495u

HOLE DEPTH RESET

350u
C1 61.0%
C2   2.7%
C3   7.3%
C4 29.0%

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

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

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

601

122



WT IN 10.5 / 10.5 OUT
VIS IN 36 / 36 OUT

SLTY SH: med gy - dk gy, mod sft - hd, 
sb plty - plty, arg mtx, slty - rthy tex, non 
calc, SHY SS: gy brn - offwht, sl trnsl, 
s&p, vf - f gr, sb rd - sb ang, mod w srt, 
sft - hrd, fri, mod glau & mica incl, calc 
ip, intlam w sltst, tr dissm pyr, com dull 
orng-brn mnrl flor, slow diffuse, tr slow 
stmg, dull bl wh cut, no stn or od

MD: 6,091 ' 
TVD: 6,022.39 ' 
Inclination: 2.7 ° 
Azimuth: 38.7 °

SLTY SH: med gy - dk gy, mod sft - hd, 
sb plty - plty, arg mtx, slty - rthy tex, non 
calc, SHY SS: gy brn - offwht, sl trnsl, 
s&p, vf - f gr, sb rd - sb ang, mod w srt, 
sft - hrd, fri, mod glau & mica incl, calc 
ip, intlam w sltst, tr dissm pyr, com dull 
orng-brn mnrl flor, slow diffuse, tr slow 
stmg, dull bl wh cut, no stn or od

Resumed drilling @ 
0820 hrs on 8/28/13

TOOH for curve assembly at 
6240' MD @ 1539hrs on 8/1/13

MD: 6,185 ' 
TVD: 6,116.33 ' 
Inclination: 1.4 ° 
Azimuth: 5.8 °

MUD DATA
WT 10.6
FV 40
PV 15
YP 10
Sol 11.0
pH 8.3
Chl 800

MD: 6,216 ' 
TVD: 6,147.32 ' 
Inclination: 1.2 ° 
Azimuth: 350.9 °

MD: 6,248 ' 
TVD: 6,179.32 ' 
Inclination: 1.2 ° 
Azimuth: 344 °

GAS BUSTER ON HOLE

GAS (units)0 800
C1-C4 (PPM)0 80000

GAS (units)0 800
C1-C4 (PPM)0 80000

644u

521u

8/2/13

397u
C1 69.5%
C2   8.2%
C3   5.5%
C4 16.8%

509u

8/1/13

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

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

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

487

501

563



SLTY SH:  dk - med gy, mod sft - hd, sb 
plty, occ plty, slty tex, non calc, grdg to 
SLTST: lt - med gy, sft - mod frm, sb 
blky - blky, arg - slty tex, com biot incl, 
intlam ss, tr pyr, tr dull orng-brn mnrl 
flor, slow diffuse, tr slow stmg, dull bl 
wh cut, no stn or od

GAS BUSTER ON HOLE

WT IN 11.3 / 11.0 OUT
VIS IN 40 / 40 OUT

MD: 6,342 ' 
TVD: 6,272.88 ' 
Inclination: 10.7 ° 
Azimuth: 102.9 °

WT IN 10.8 / 10.6 OUT
VIS IN 43 / 46 OUT

MD: 6,311 ' 
TVD: 6,242.23 ' 
Inclination: 6.2 ° 
Azimuth: 101.6 °

WT IN 11.0 / 10.9 OUT
VIS IN 42 / 41 OUT

MD: 6,374 ' 
TVD: 6,304.13 ' 
Inclination: 14.2 ° 
Azimuth: 104.9 °

MD: 6,279 ' 
TVD: 6,210.31 ' 
Inclination: 1.7 ° 
Azimuth: 70.4 °

MD: 6,405 ' 
TVD: 6,333.99 ' 
Inclination: 16.9 ° 
Azimuth: 105.7 °

WT IN 11.5 / 11.3 OUT
VIS IN 41 / 42 OUT

MD: 6,438 ' 
TVD: 6,365.47 ' 
Inclination: 18.5 ° 
Azimuth: 103.7 °

SLTY SH:  dk - med gy, mod sft - hd, sb 
plty, occ plty, slty tex, non calc, grdg to 
sltst ip, sme pyr, no mnrl flor, mod fast 
diffuse, tr stmg, dull bl wh cut, no stn or 
od

SLTY SH:  dk - med gy, sft - mod hd, sb 
plty, occ plty, slty - sl rthy tex, sl sdy ip, 
non calc, grdg to sltst ip, sme pyr, no 
mnrl flor, fast diffuse, tr fast stmg, dull 
bl wh cut, no stn or od

MD: 6,469 ' 

GAS (units)0 800
C1-C4 (PPM)0 80000

430u

213u

312u

468u

230u
C1 62.5%
C2  11.5%
C3    5.2%
C4 20.8%

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

6,460

6,470

6,480

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

90

104

166



MD: 6,469 ' 
TVD: 6,394.77 ' 
Inclination: 19.6 ° 
Azimuth: 101.8 °

MD: 6,501 ' 
TVD: 6,424.91 ' 
Inclination: 19.7 ° 
Azimuth: 99.9 °

MD: 6,532 ' 
TVD: 6,454.17 ' 
Inclination: 18.9 ° 
Azimuth: 99.7 °

WT IN 11.3 / 11.3 OUT
VIS IN 43 / 41 OUT

SLTY SH:  dk - med gy, sft - mod hd, sb 
plty, occ plty, slty - sl rthy tex, sl sdy ip, 
non calc, grdg to sltst ip, sme pyr, no 
mnrl flor, fast diffuse, tr fast stmg, dull 
bl wh cut, no stn or od

MD: 6,564 ' 
TVD: 6,484.51 ' 
Inclination: 18.2 ° 
Azimuth: 97.7 °

MD: 6,595 ' 
TVD: 6,514.01 ' 
Inclination: 17.6 ° 
Azimuth: 97.3 °

MD: 6,627 ' 
TVD: 6,544.33 ' 
Inclination: 19.6 ° 
Azimuth: 94 °

MD: 6,658 ' 
TVD: 6,573.13 ' 
Inclination: 23.8 ° 
Azimuth: 90.5 °

SLTY SH:  dk - med gy, sft - mod hd, sb 
plty, occ plty, slty - sl rthy tex, sl sdy ip, 
sl calc, grdg to sltst ip, no mnrl flor, fast 
diffuse, tr fast stmg, dull bl wh cut, no 
stn or od

MD: 6,690 ' 
TVD: 6,602.04 ' 
Inclination: 27 ° 
Azimuth: 88.6 °

GAS (units)0 800
C1-C4 (PPM)0 80000

324u
C1 57.7%
C2   3.9%
C3    7.4%
C4 30.9%

580u

696u

6,460

6,470

6,480

6,490

6,500

6,510

6,520

6,530

6,540

6,550

6,560

6,570

6,580

6,590

6,600

6,610

6,620

6,630

6,640

6,650

6,660

6,670

6,680

6,690

6,700

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

144

136

117



WT IN 11.5 / 11.4 OUT
VIS IN 44 / 46 OUT

Thank You for using 
Columbine Logging, Inc.

501u

REFER TO QUALLS 3C-28H 
HORIZONTAL FOR INC >27.0

6,680

6,690

6,700

6,710

6,720

6,730


