
TILL
SILTY SHALE

SILTSTONE
SHALY SILTSTONE

SALT- PEPPER SAND
SALT
NO SAMPLE
METAMORPHIC

GRANITE
DOLOMITE
CONGLOMERATE

COAL

BRECCIA
BENTONITE
ANHYDRITE

UNKNOWN

Rock Types

Geologist

2385 S. LIPAN ST
DENVER, COLORADO 80223
(303) 289-7764

Address

COLUMBINE LOGGING, INC.Company

TERRY ACOMB; LIZ VAN DIEPENName

Operator

Noble Energy IncCompany

Scale: 5" / 100'
Measured Depth Log

Water/Mud/PolyType of Drilling Fl...

Niobrara "B" MarlFormation

12113'Total Depth6000'To1000'Logged Interval

4801'K.B. Elevation4777'Ground Elevation

Sec 29, T6N, R62W
267' FNL, 65' FWL

Surface Coordinates

5/4/2014Drilling Completed4/27/2014Spud Date

WattenbergFieldDJ BasinRegion

140184AFE #05-123-38675API Number

H&P 322Rig NumberUSACountry

WeldCountyColoradoState

Sec 29, T6N, R62WLocation

Wells Ranch AE30-69HNBWell Name



WELL

POOR

MODERATE

Sorting

WACKESTONE

PACKSTONE

MUDSTONE

MICROXLN

LITHOGRAPHIC

GRAINSTONE

FINELYXLN

EARTHY

CRYPTOXLN

CHALKY

BOUNDSTONE

Textures

SUBRND

SUBANG

ROUNDED

ANGULAR

Rounding

WIRELINE TESTED - RT

WIRELINE TESTED - LEFT

TRIP GAS

SURVEY

SLIDE

SIDEWALL CORE (RIGHT)

SIDEWALL CORE (LEFT)

REVERSE FAULT

OVERTURNED STRATA

OIL SHOW

NORMAL FAULT

MN DEPTH

GAS SHOW

FORMATION TOP

FAULT

DST INTERVAL

CORE - RECOVERED

CORE - LOST

CONNECTION GAS

CONNECTION (RIGHT)

CONNECTION (LEFT)

BIT

Engineering

VUGGY

PINPOINT

ORGANIC

MOLDIC

INTEROOLITIC

INTERCRYSTALLINE

FRACTURE

FENESTRAL

EARTHY

Porosity

SPOTTED STAINING

QUESTIONABLE

EVEN

DEAD

Oil Show

Other Symbols

SILTSTONE STRINGER

SHALE STRINGER
SANDSTONE STRINGER
MARLSTONE (DOL) STRG
MARLSTONE (CALC) STRG

LIMESTONE STRINGER
GYPSUM STRINGER
DOLOMITE STRINGER

COAL STRINGER
BENTONITE STRINGER
ANHYDRITE STRINGER

Stringer

TUFFACEOUS

SILTY

SILICEOUS
SANDY
SALT CAST
PYRITE
PHOSPHATE PELLETS
NODULES
MINERAL CRYSTALS
MARLSTONE
KAOLIN
HEAVY MINERAL

GYPSIFEROUS

GLAUCONITE

FERRUGINOUS

FERRUGINOUS PELLET

FELDSPAR
DOLOMITIC
COAL - THIN BEDS
CHTLT
CHTDK
CARBONACEOUS FLAKES
CALCAREOUS
BRECCIA FRAGMENTS
BITUMENOUS SUBSTANCE
BENTONITE

ARGILLITE GRAIN

ARGILLACEOUS

ANHYDRITIC

Minerals

STROMATOPOROID
SCAPHOPOD
PLANT SPORES
PLANT REMAINS
PISOLITE
PELLET
PELECYPOD
OSTRACOD
OOLITE

INOCERAMUS

GASTROPOD

FOSSIL

FORAMINIFERA

FISH
ECHINOID
CRINOID
CORAL
CEPHALOPOD
BRYOZOA
BRACHOIPOD
BIOCLASTIC
BELEMNITE
AMPHIPORA

ALGAE

Fossils

Accessories

WELDED TUFF
TUFF
TILL

SHALY SANDSTONE
SHALE GRAY
SHALE COLORED
SHALE
SANDSTONE
SALT- PEPPER SAND

MARLSTONE
SIDERITE or LIMONITE
LIMESTONE
IGNEOUS
GYPSUM
GRANITE

CLAYSTONE
CLAY CHOKE SAND
CHERT
CHALK
CEMENT
BRECCIA



80% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, 
arg-silc cmt, p srt, occ grdg to ss
20% SHY SLTST: med-dk gy, sft-fri, 
sb blky - blky, slty tex

COLUMBINE LOGGING INC. 
RIGGED UP ON 4/28/2014 
MANNED 2-PERSON LOGGING 
WITH BLOODHOUND GAS 
CHROMATOGRAPH UNIT #0315

MD: 1,107 ' 
TVD: 1,106.99 ' 
Inclination: 0.24 ° 
Azimuth: 254.55 ° 
VS: 1.25 '

Drilled out of casing @ 0400 hrs 
4/29/2014 Began Log at 1000' @ 
0500 hrs 4/29/2014

MD: 1,014 ' 
TVD: 1,013.99 ' 
Inclination: 0.31 ° 
Azimuth: 214.4 ° 
VS: 0.92 '

70% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, 
arg-silc cmt, p srt, occ grdg to ss
30% SHY SLTST: med-dk gy, sft-fri, 
sb blky - blky, slty tex

BHA # 1
Bit Size: 6.750
Manufacturer: Ulterra
Model: U516S
Serial Number: 18901
Nozzles: 7x13
Motor Number: 1
Manufacturer: Spidle
Model: Rocky Mountain King
Serial Number: SPI704-17
Bend: 1.5

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

28u

32u

24u
C1: 97%
C2:   2%
C3:   1%
C4:   0%

22u

970

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

ROP (ft/hr)0 1600

1204

Lithology Descriptions
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 D
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90% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, 
arg-silc cmt, p srt,
10% SHY SLTST: med-dk gy, sft-fri, 
sb blky - blky, slty tex

100% SHY SS: wh-lt gy, f-med gr, 
sb rd-sb ang, fr srt, fri, mod por, 
arg-silc cmt, p srt, tr glauc, scat shy 
sltst

MD: 1,294 ' 
TVD: 1,293.99 ' 
Inclination: 0.44 ° 
Azimuth: 253.93 ° 
VS: 2.31 '

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

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

38u

46u

24u
C1: 100%
C2:      0%
C3:      0%
C4:      0%

34u

25u

1,170

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

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

1063



100% SHY SS: wh-lt gy, f-med gr, 
sb rd-sb ang, fr srt, fri, mod por, 
arg-silc cmt, p srt, scat glauc, scat 
shy sltst

80% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, 
arg-silc cmt, p srtd, grdg to 20% 
SHY SLTST

MD: 1,575 ' 
TVD: 1,574.98 ' 
Inclination: 0.2 ° 
Azimuth: 247.79 ° 
VS: 3.91 '

MD: 1,480 ' 
TVD: 1,479.99 ' 
Inclination: 0.34 ° 
Azimuth: 248.13 ° 
VS: 3.5 '

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

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

46u

42u

22u
C1: 100%
C2:      0%
C3:      0%
C4:      0%

21u

1,390

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

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

753



50% SHY SLTST: lt-med gy, tr dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex, grd to

50% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr-p srt, fri, mod por, 
arg-silc cmt, grdg to 
50% SHY SLTST: lt-med gy, occ dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex

60% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr-p srt, fri, mod por, 
arg-silc cmt, grdg to 
40% SHY SLTST: lt-med gy, occ dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex

MD: 1,764 ' 
TVD: 1,763.98 ' 
Inclination: 0.62 ° 
Azimuth: 306.19 ° 
VS: 4.76 '

MD: 1,669 ' 
TVD: 1,668.98 ' 
Inclination: 0.36 ° 
Azimuth: 208.83 ° 
VS: 4.2 '

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

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

50u

55u

48u

28u
C1: 97%
C3:   2%
C4:   1%
C5:   0%

42u

1,610

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

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

1205



50% SHY SLTST: lt-med gy, tr dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex, grd to
50% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, arg 
cmt

70% SHY SLTST: lt-med gy, tr dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex, grd to

MD: 2,049 ' 
TVD: 2,048.7 ' 
Inclination: 5.06 ° 
Azimuth: 347.69 ° 
VS: 10.1 '

MD: 1,954 ' 
TVD: 1,953.92 ' 
Inclination: 2.84 ° 
Azimuth: 330.3 ° 
VS: 7.93 '

60% SHY SLTST: lt-med gy, tr dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex, grd to
40% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, arg 
cmt

MD: 1,859 ' 
TVD: 1,858.97 ' 
Inclination: 0.94 ° 
Azimuth: 264.81 ° 
VS: 5.96 '

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

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

46u

72u

38u
C1: 100%
C2:      0%
C3:      0%
C4:      0%

52u

1,830

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

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

1004

602



MUD WT 8.5 VIS 27

50% SHY SLTST: lt-med gy, tr dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex, grd to
50% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, arg 
cmt

MD: 2,239 ' 
TVD: 2,237.52 ' 
Inclination: 7.42 ° 
Azimuth: 358.53 ° 
VS: 12.1 '

60% SHY SLTST: lt-med gy, tr dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex, grd to
40% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, arg 
cmt

MD: 2,144 ' 
TVD: 2,143.22 ' 
Inclination: 6.44 ° 
Azimuth: 356.88 ° 
VS: 11.45 '

70% SHY SLTST: lt-med gy, tr dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex, grd to
30% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, arg 
cmt

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

26u

64u
C1: 100%
C2:      0%
C3:      0%
C3:      0%

93u

64u

57u

2,050

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

ROP (ft/hr)0 1600

1004



60% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, arg 
cmt, grdg to
40% SHY SLTST: lt-med gy, occ dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex

50% SHY SLTST: lt-med gy, tr dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex, grd to
50% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, arg 
cmt

MD: 2,428 ' 
TVD: 2,424.71 ' 
Inclination: 8.26 ° 
Azimuth: 356.34 ° 
VS: 13.5 '

MD: 2,333 ' 
TVD: 2,330.67 ' 
Inclination: 8.04 ° 
Azimuth: 358.54 ° 
VS: 12.65 '

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

89u

94u

26u
C1: 100%
C2:      0%
C3:      0%
C4:      0%

116u

2,270

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

ROP (ft/hr)0 1600

785



MUD WT 8.6 VIS 28

60% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, arg 
cmt, grdg to
40% SHY SLTST: lt-med gy, occ dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex

50% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, arg 
cmt, grdg to
50% SHY SLTST: lt-med gy, occ dk 
gy, sft-fri, sb blky-blky, occ sb plty, 
slty tex

MD: 2,712 ' 
TVD: 2,704.52 ' 
Inclination: 10 ° 
Azimuth: 352.61 ° 
VS: 18.98 '

MD: 2,618 ' 
TVD: 2,612.04 ' 
Inclination: 10.61 ° 
Azimuth: 353.32 ° 
VS: 16.63 '

MD: 2,523 ' 
TVD: 2,518.54 ' 
Inclination: 9.74 ° 
Azimuth: 356.01 ° 
VS: 14.75 '

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

52u

114u

101u

50u
C1: 98%
C2:   2%
C3:   0%
C4:   0%

52u
C1: 100%
C2:      0%
C3:      0%
C4:      0%

118u

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

2,670

2,680

2,690

2,700

2,710

2,720

2,730

ROP (ft/hr)0 1600

951



80% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, 
arg-silc cmt, occ grdg to ss, grdg to
20% SHY SLTST: lt-med gy, sft-fri, 
sb blky-blky, occ sb plty, slty tex

70% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srt, fri, mod por, 
arg-silc cmt, grdg to
30% SHY SLTST: lt-med gy, sft-fri, 
sb blky-blky, occ sb plty, slty tex

70% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srtd, fri, mod por, 
arg-silc cmt, occ shy sltst, grdg to

MD: 2,902 ' 
TVD: 2,891.64 ' 
Inclination: 9.46 ° 
Azimuth: 356.92 ° 
VS: 21.66 '

MD: 2,807 ' 
TVD: 2,798.05 ' 
Inclination: 10.26 ° 
Azimuth: 357.94 ° 
VS: 20.64 '

VS: 18.98 '

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

117u

66u

51u
C1: 99%
C2:   1%
C3:   0%
C4:   0%

87u

111u

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

2,890

2,900

2,910

2,920

2,930

2,940

2,950

ROP (ft/hr)0 1600

1129



70% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srtd, fri, mod por, 
arg-silc cmt, occ shy sltst, grdg to
30% SS: wh, op, trnsl, s&p, sb 
rd-sb ang, mod-p srtd, mod hd, 
mod por, silc cmt

60% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srtd, fri, mod por, 
arg-silc cmt, occ shy sltst, grdg to
40% SS: wh, op, trnsl, s&p, sb 
rd-sb ang, mod-p srtd, mod hd, 
mod por, silc cmt

60% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srtd, fri, mod por, 
arg-silc cmt, grdg to
30% SS: wh, op, trnsl, s&p, sb 
rd-sb ang, mod-p srtd, mod hd, 
mod por, silc cmt, scat slty sh

MD: 3,092 ' 
TVD: 3,078.7 ' 
Inclination: 9.55 ° 
Azimuth: 357.98 ° 
VS: 22.49 '

MD: 2,997 ' 
TVD: 2,985.18 ' 
Inclination: 10.68 ° 
Azimuth: 1.48 ° 
VS: 22.14 '

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

122u

106u

65u
C1: 100%
C2:     0%
C3:     0%
C4:     0%

96u

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

3,110

3,120

3,130

3,140

3,150

3,160

3,170

ROP (ft/hr)0 1600

1073



MUD WT 8.8 VIS 28

60% SLTY SH: med gy, sft-fri, sb 
blky-sb plty, occ plty, slty tex,
40% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srtd, fri, mod por, arg 
cmt

50% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srtd, fri, mod por, 
arg-silc cmt, grdg to ss
30% SLTY SH: pred med gy, occ lt 
gy, sft-fri, sb plty, occ plty, slty tex

MD: 3,377 ' 
TVD: 3,360.79 ' 
Inclination: 6.92 ° 
Azimuth: 340.25 ° 

MD: 3,282 ' 
TVD: 3,266.45 ' 
Inclination: 6.59 ° 
Azimuth: 338.12 ° 
VS: 28.05 '

MD: 3,187 ' 
TVD: 3,172.39 ' 
Inclination: 9.51 ° 
Azimuth: 349.93 ° 
VS: 24.42 '

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

125u

106u

58u

72u
C1: 97%
C2:   2%
C3:   1%
C4:   0%

75u

71u

126u

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

3,330

3,340

3,350

3,360

3,370

3,380

3,390

ROP (ft/hr)0 1600

602



70% SLTY SH: med gy, sft-fri, sb 
blky-sb plty, occ plty, slty tex,
30% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srtd, fri, mod por, arg 
cmt

MD: 3,566 ' 
TVD: 3,548.44 ' 
Inclination: 7.73 ° 
Azimuth: 358.33 ° 
VS: 35.43 '

40% SLTY SH: med gy, sft-fri, sb 
blky-sb plty, occ plty, slty tex,
30% SHY SS: wh-lt gy, f-med gr, sb 
rd-sb ang, fr srtd, fri, mod por, arg 
cmt,
30% SS: wh, op, trnsl, s&p, sb 
rd-sb ang, mod-p srtd, mod hd, 
mod por, silc cmt, tr glauc

MD: 3,471 ' 
TVD: 3,454.17 ' 
Inclination: 6.4 ° 
Azimuth: 356 ° 
VS: 34.67 '

Azimuth: 340.25 ° 
VS: 32.2 '

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

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

47u

179u

125u
C1: 100%
C2:     0%
C3:     0%
C4:     0%

19u

125u

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

3,550

3,560

3,570

3,580

3,590

3,600

3,610

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

401



MUD WT 8.5 VIS 27

80% SS: wh, op, trnsl, s&p, sb 
rd-sb ang, mod-p srtd, mod hd, 
mod por, silc cmt, tr glauc, occ grdg 
to shy ss,
20% SLTY SH: med gy, sft-fri, sb 
blky-sb plty, occ plty, slty tex

MD: 3,756 ' 
TVD: 3,736.36 ' 
Inclination: 8.66 ° 
Azimuth: 0.99 ° 
VS: 37.88 '

60% SS: wh, op, trnsl, s&p, sb 
rd-sb ang, mod-p srtd, mod hd, 
mod por, silc cmt, tr glauc, grdg to 
shy ss,
30% SLTY SH: med gy, sft-fri, sb 
blky-sb plty, occ plty, slty tex

MD: 3,661 ' 
TVD: 3,642.46 ' 
Inclination: 8.8 ° 
Azimuth: 352.51 ° 
VS: 36.81 '

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

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

133u

98u

160u
C1: 100%
C2:     0%
C3:     0%
C4:     0%

46u

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

3,770

3,780

3,790

3,800

3,810

3,820

3,830

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

953



MD: 4,041 ' 
TVD: 4,019.58 ' 
Inclination: 2.73 ° 
Azimuth: 24.43 ° 

70% SHY SS: lt gy, f-med gr, sb 
rd-sb ang, p-mod srtd, fri, mod por, 
pred arg cmt, grdg to
30% SS: wh, op, trnsl, s&p, sb 
rd-sb ang, mod-p srtd, mod hd, 
mod por, silc cmt, scat slty sh, occ 
glauc, tr pyr

MD: 3,946 ' 
TVD: 3,924.78 ' 
Inclination: 4.73 ° 
Azimuth: 19.14 ° 
VS: 33 '

60% SHY SS: lt gy, f-med gr, sb 
rd-sb ang, p-mod srtd, fri, mod por, 
pred arg cmt, grdg to
40% SS: wh, op, trnsl, s&p, sb 
rd-sb ang, mod-p srtd, mod hd, 
mod por, silc cmt, scat slty sh, occ 
glauc, tr pyr

MD: 3,851 ' 
TVD: 3,830.38 ' 
Inclination: 7.95 ° 
Azimuth: 17.24 ° 
VS: 36.05 '

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

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

71u

142u

125u

158u
C1: 97%
C2:   2%
C3:   1%
C4:   0%

129u

23u

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

3,990

4,000

4,010

4,020

4,030

4,040

4,050

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

502



MUD WT 8.5 VIS 27

85% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
15% SHY SS: wh - lt gy, occ s&p, f 
gr, sb rd- sb ang, fr srt, fri, mod por, 
arg cmt

MD: 4,232 ' 
TVD: 4,210.52 ' 
Inclination: 0.73 ° 
Azimuth: 185.51 ° 
VS: 28.01 '

75% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
25% SHY SS: wh - lt gy, occ s&p, f 
gr, sb rd- sb ang, fr srt, fri, mod por, 
arg cmt

MD: 4,137 ' 
TVD: 4,115.52 ' 
Inclination: 1.24 ° 
Azimuth: 78.14 ° 
VS: 28.96 '

70% SHY SS: lt gy, f-med gr, sb 
rd-sb ang, p-mod srtd, fri, mod por, 
arg cmt,
30% SLTY SH: med gy, sft-fri, sb 
blky-sb plty, occ plty, slty tex, abnt 
ss, abnt glauc, occ pyr

Azimuth: 24.43 ° 
VS: 30.88 '

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

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

58u

48u
31u
C1: 100%
C2:      0%
C3:      0%
C4:      0%

137u

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

4,210

4,220

4,230

4,240

4,250

4,260

4,270

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

903



MUD WT 8.55 VIS 27

90% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
10% SHY SS: wh - lt gy, occ s&p, f 
gr, sb rd- sb ang, fr srt, fri, mod por, 
arg cmt

MD: 4,423 ' 
TVD: 4,401.5 ' 
Inclination: 0.53 ° 
Azimuth: 215.94 ° 
VS: 28.39 '

MD: 4,328 ' 
TVD: 4,306.51 ' 
Inclination: 0.81 ° 
Azimuth: 184.64 ° 
VS: 28.1 '

85% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
15% SHY SS: wh - lt gy, occ s&p, f 
gr, sb rd- sb ang, fr srt, fri, mod por, 
arg cmt

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

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

GAS SCALE CHANGE

174u

143u

24u
C1: 100%
C2:      0%
C3:      0%
C4:      0%

183u

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

4,430

4,440

4,450

4,460

4,470

4,480

4,490

ROP (ft/hr)0 1600

697

786



85% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
15% SHY SS: wh - lt gy, occ s&p, f 
gr, sb rd- sb ang, fr srt, fri, mod por, 
arg cmt

90% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
10% SHY SS: wh - lt gy, occ s&p, f 
gr, sb rd- sb ang, fr srt, fri, mod por, 
arg cmt

MD: 4,614 ' 
TVD: 4,592.49 ' 
Inclination: 0.56 ° 
Azimuth: 238.53 ° 
VS: 29.54 '

MD: 4,518 ' 
TVD: 4,496.49 ' 
Inclination: 0.85 ° 
Azimuth: 201.65 ° 
VS: 28.89 '

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

255u

269u

210u

82u
C1: 100%
C2:      0%
C3:      0%
C4:      0%188u

261u

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

4,650

4,660

4,670

4,680

4,690

4,700

4,710

ROP (ft/hr)0 1600

4/30/14

786

722



90% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
10% SHY SS: wh - lt gy, occ s&p, f 
gr, sb rd- sb ang, fr srt, fri, mod por, 
arg cmt

90% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
10% SHY SS: wh - lt gy, occ s&p, f 
gr, sb rd- sb ang, fr srt, fri, mod por, 
arg cmt

MUD WT 8.6 VIS 28

MD: 4,900 ' 
TVD: 4,878.47 ' 
Inclination: 0.68 ° 
Azimuth: 18.62 ° 
VS: 28.73 '

MD: 4,805 ' 
TVD: 4,783.48 ' 
Inclination: 1.17 ° 
Azimuth: 136.2 ° 
VS: 29.58 '

MD: 4,710 ' 
TVD: 4,688.48 ' 
Inclination: 0.34 ° 
Azimuth: 216.96 ° 
VS: 30.1 '

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

325u

251u

101u
C1: 93%
C2:   3%
C3:   3%
C4:   1%

100u
C1: 92%
C2:   3%
C3:   4%
C4:   0%

321u

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

4,870

4,880

4,890

4,900

4,910

4,920

4,930

ROP (ft/hr)0 1600

686



85% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
15% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr ss, v slty

75% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
25% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr ss, v slty

70% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
30% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr ss, v slty

MUD WT 8.65 VIS 27

MD: 5,092 ' 
TVD: 5,070.46 ' 
Inclination: 0.46 ° 
Azimuth: 184.72 ° 
VS: 28.15 '

MD: 4,996 ' 
TVD: 4,974.47 ' 
Inclination: 0.62 ° 
Azimuth: 156.29 ° 
VS: 28.34 '

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

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

GAS SCALE CHANGE

307u

299u

342u
C1: 95%
C2:   1%
C3:   4%
C4:   0%

369u

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

5,090

5,100

5,110

5,120

5,130

5,140

5,150

ROP (ft/hr)0 1600

623



50% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
50% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr ss, v slty

50% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        
50% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr ss, v slty

MD: 5,283 ' 
TVD: 5,261.46 ' 
Inclination: 0.64 ° 
Azimuth: 238.35 ° 
VS: 28.92 '

MD: 5,187 ' 
TVD: 5,165.46 ' 
Inclination: 0.25 ° 
Azimuth: 227.52 ° 
VS: 28.32 '

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

GAS (units)0 4000
C1-C4 (PPM)0 400000

GAS SCALE CHANGE

991u

981u

706u

640u
C1: 85%
C2:   5%
C3:   7%
C4:   3%

1316u

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

5,310

5,320

5,330

5,340

5,350

5,360

5,370

ROP (ft/hr)0 1600

572



75% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr ss, v slty
25% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy        

90% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr ss, v slty
10% SHY SLTST: lt gy, sft-fri, sb 
blky - blky, aren - slty tex, sdy       

MUD WT 8.75 VIS 28

MD: 5,474 ' 
TVD: 5,452.45 ' 
Inclination: 0.35 ° 
Azimuth: 125.08 ° 
VS: 29.07 '

MD: 5,379 ' 
TVD: 5,357.45 ' 
Inclination: 0.89 ° 
Azimuth: 178.91 ° 
VS: 29.34 '

GAS (units)0 4000
C1-C4 (PPM)0 400000

1098u

1263u

827u
C1: 82%
C2:   6%
C3:   8%
C4:   3%

62u

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

5,530

5,540

5,550

5,560

5,570

5,580

5,590

ROP (ft/hr)0 1600

502



100% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr ss, v slty

MUD WT 8.95 VIS 33

100% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr ss, v slty

MD: 5,761 ' 
TVD: 5,739.43 ' 
Inclination: 0.5 ° 
Azimuth: 140.7 ° 
VS: 26.81 '

MD: 5,666 ' 
TVD: 5,644.44 ' 
Inclination: 0.68 ° 
Azimuth: 118.84 ° 
VS: 27.58 '

GAS (units)0 4000
C1-C4 (PPM)0 400000

GAS (units)0 4000
C1-C4 (PPM)0 400000

2033u

2961u

1790u
C1: 77%
C2:   8%
C3: 10%
C4:   5%

2521u

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

5,750

5,760

5,770

5,780

5,790

5,800

5,810

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

583



MUD WT 9.3 VIS 36

TD Vertical @ 5868' MD; 0400 hrs 
4/30/2014

TOOH For Directional BHA at 
5,868' MD

100% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr sh

100% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr sh, occ grdg 
to shy ss

MD: 5,808 ' 
TVD: 5,786.43 ' 
Inclination: 0.49 ° 
Azimuth: 107.06 ° 
VS: 26.49 '

MD: 5,943 ' 
TVD: 5,921.38 ' 
Inclination: 2.92 ° 
Azimuth: 262.3 ° 
VS: 29.33 '

100% SLTY SH: lt-med gy, sft-fri, sb 
blky-sb plty, slty tex, tr sh, grdg to 
shy ss

LOG CONTINUED ON:
WELLS RANCH 
AE30-69HNB(HORZ).mplot

Thank You For Choosing
Columbine Logging Inc.

MD: 5,990 ' 
TVD: 5,968.16 ' 
Inclination: 7.72 ° 
Azimuth: 265.09 ° 
VS: 33.66 '

BHA # 2
Bit Size: 6.750
Manufacturer: HDBS
Model: MMD55M
Serial Number: 12447711
Nozzles: 5x16
Motor Number: 2
Manufacturer: Sperry Drilling
Model: SperryDrill
Serial Number: 675-0109
Bend: 2

GAS (units)0 4000
C1-C4 (PPM)0 400000

GAS (units)0 4000
C1-C4 (PPM)0 400000

1898u

417u

471u
C1: 88%
C2:   2%
C3:   8%
C4:   3%

1627u

681u

5,790

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

ROP (ft/hr)0 1600

ROP (ft/hr)0 1600

301



Thank You For Choosing
Columbine Logging Inc.

GAS (units)0 4000
C1-C4 (PPM)0 400000

6,010

6,020

6,030

6,040

6,050

6,060

ROP (ft/hr)0 1600


