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273Bloodhound Unit

14AColumbine Logging Computer

Well Site GeologistJordan Mccullugh

Geologist

1512 Larimer Street, Suite 1000
Denver, CO 80202

Address

Laramie Energy II, LLC.Company

Andy McCarthyName

Operator

1512 Larimer Street, Suite 1000
Denver, CO 80202

Address

Piceance Energy, LLC.Company

Scale: 5" / 100'
Measured Depth Log

Water BasedType of Drilling Fluid

RollinsFormation

8091'Total Depth8091'To1609'Logged Interval

7578'K.B. Elevation7556'Ground Elevation

SW NW SEC 28 T9S R93W 375FNL 871FWLBottom Hole Coordinates

N 39.251167 W 107.779619Surface Coordinates

9/17/2015Spud Date

Piceance BasinRegion

05-077-09770API Number

United StatesCountry

9/21/2015Drilling Completed

VegaField

Patterson 306Rig Number

MesaCountyColoradoState

SW NW SEC 28 T9S R93W 1522 FNL 1181 FWLLocation

Piceance 28-02WWell 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

DRILL STEM TEST

SURVEY

SLIDE

SIDEWALL CORE (RIGHT)

SIDEWALL CORE (LEFT)

CASING

REVERSE FAULT

OVERTURNED STRATA

NORMAL FAULT

MN DEPTH (RIGHT)

MN DEPTH

OIL SHOW

GAS SHOW

FORMATION TOP

FAULT

DST INTERVAL

CORE - RECOVERED

CORE - LOST

DOWN TIME GAS

TRIP GAS

CONNECTION GAS

CONNECTION (RIGHT)

CONNECTION (LEFT)

BIT CHANGE

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

SIDERITE

SANDY
SALT CAST
PYRITE
PHOSPHATE PELLETS
NODULES
MINERAL CRYSTALS
MICACEOUS
MARLSTONE
MARCASITE

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
SILTY SHALE

SILTSTONE
SHALY SILTSTONE
SHALY SANDSTONE

SHALE GRAY
SHALE COLORED
SHALE
SANDSTONE
SALT- PEPPER SAND
SALT
NO SAMPLE
METAMORPHIC
MARLSTONE

SIDERITE or LIMONITE
LIMESTONE
IGNEOUS
GYPSUM
GRANITE
DOLOMITIC LIMESTONE
DOLOMITE
CONGLOMERATE

COAL

CLAYSTONE
CLAY CHOKE SAND
CHERT
CHALK
CEMENT
BRECCIA
BENTONITE
ANHYDRITE

UNKNOWN

Rock Types

273Bloodhound Unit



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 1,632' 
TVD: 1,605' 
Inclination: 17.09°  
Azimuth: 345.56°

MD: 1,696' 
TVD: 1,666' 
Inclination: 16.61°  
Azimuth: 344.86°

9u

4u

51u

Bit #: 2
Type: T505
Size: 7.875"
Depth In: 1609'
Depth Out: 8091'
Hours: 47.75
Avg Ft/Hr: 138
Jets: 5x12
S/N: 7157850

1,550

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

1,700

1,710

1,720

1,730

1,740

1,750

1,760

ROP (min/ft)0 2

ROP (min/ft)0 2

One-Man Strip Logging
Rigged Up 9/18/15
Began Logging @ 1609'
@ 02:15 hrs MST on 9/19/15

WOB: 12.6 klbs
ROP: 350 ft/hr
SPP: 1622 psi
RPM: 52
Strokes: 49 spm

WOB: 8.3 klbs
ROP: 124 ft/hr
SPP: 1383 psi
RPM: 27
Strokes: 48 spm

0.25 min/ft

0.68 min/ft
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GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 1,790' 
TVD: 1,756' 
Inclination: 15.78°  
Azimuth: 344.68°

MD: 1,885' 
TVD: 1,848' 
Inclination: 15.07°  
Azimuth: 342.84°

MD: 1,980' 
TVD: 1,940' 

188u

25u

7u

24u

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

1,920

1,930

1,940

1,950

1,960

1,970

1,980

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 13.0 klbs
ROP: 399 ft/hr
SPP: 1593 psi
RPM: 53
Strokes: 48 spm

WOB: 14.2 klbs
ROP: 472 ft/hr
SPP: 1576 psi
RPM: 53
Strokes: 48 spm

Strokes: 49 spm

0.08 min/ft

0.59 min/ft

0.17 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 1,980' 
TVD: 1,940' 
Inclination: 14.68°  
Azimuth: 342.48°

MD: 2,073' 
TVD: 2,030' 
Inclination: 14.11°  
Azimuth: 342.84°

MD: 2,170' 
TVD: 2,124' 
Inclination: 13.62°  
Azimuth: 342.48°

20u

30u

7u

90u

16u

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

2,160

2,170

2,180

2,190

2,200

ROP (min/ft)0 2

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 14.8 klbs
ROP: 365 ft/hr
SPP: 1620 psi
RPM: 54
Strokes: 50 spm

WOB: 14.4 klbs
ROP: 377 ft/hr
SPP: 1660 psi
RPM: 54
Strokes: 49 spm

0.25 min/ft

0.17 min/ft

0.25 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 2,265' 
TVD: 2,216' 
Inclination: 13.14°  
Azimuth: 340.99°

MD: 2,360' 
TVD: 2,309' 
Inclination: 14.24°  
Azimuth: 343.98°

MUD WT 8.9 VIS 27

15u

15u

19u

8u

6u

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

2,380

2,390

2,400

2,410

2,420

ROP (min/ft)0 2

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 15.8 klbs
ROP: 480 ft/hr
SPP: 1693 psi
RPM: 52
Strokes: 50 spm

WOB: 14.9 klbs
ROP: 364 ft/hr
SPP: 1690 psi
RPM: 53
Strokes: 49 spm

0.64 min/ft

0.17 min/ft

0.17 min/ft

0.49 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 2,455' 
TVD: 2,401' 
Inclination: 13.58°  
Azimuth: 342.66°

MD: 2,549' 
TVD: 2,492' 
Inclination: 15.47°  
Azimuth: 343.19°

MUD WT 8.85 VIS 28

27u

6u

8u

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

2,600

2,610

2,620

2,630

2,640

ROP (min/ft)0 2

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 13.2 klbs
ROP: 378 ft/hr
SPP: 1657 psi
RPM: 54
Strokes: 48 spm

WOB: 15.8 klbs
ROP: 359 ft/hr
SPP: 1726 psi
RPM: 53
Strokes: 49 spm

0.17 min/ft

0.61 min/ft

0.91 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 2,644' 
TVD: 2,583' 
Inclination: 15.47°  
Azimuth: 348.72°

MD: 2,739' 
TVD: 2,675' 
Inclination: 14.5°  
Azimuth: 348.28°

MD: 2,834' 
TVD: 2,767' 
Inclination: 13.58°  
Azimuth: 347.67°

72u

18u

12u

17u

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

2,820

2,830

2,840

2,850

2,860

ROP (min/ft)0 2

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 14.6 klbs
ROP: 439 ft/hr
SPP: 1728 psi
RPM: 55
Strokes: 49 spm

WOB: 13.3 klbs
ROP: 421 ft/hr
SPP: 1797 psi
RPM: 56
Strokes: 49 spm

WOB: 13.6 klbs
ROP: 467 ft/hr
SPP: 1715 psi
RPM: 56
Strokes: 49 spm

0.08 min/ft

0.17 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 3,024' 
TVD: 2,952' 
Inclination: 14.06°  
Azimuth: 344.15°

146u

MD: 2,928' 
TVD: 2,859' 
Inclination: 12.44°  
Azimuth: 347.05°

6u

33u

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

3,040

3,050

3,060

3,070

3,080

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 8.2 klbs
ROP: 323 ft/hr
SPP: 1760 psi
RPM: 55
Strokes: 50 spm

WOB: 11.5 klbs
ROP: 57 ft/hr
SPP: 1809 psi
RPM: 57
Strokes: 50 spm

Strokes: 49 spm

0.58 min/ft

0.16 min/ft

1.08 min/ft

0.25 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

Removed damaged agitator

Installed new agitator

MD: 3,118' 
TVD: 3,043' 
Inclination: 13.89°  
Azimuth: 342.84°

MD: 3,213' 
TVD: 3,136' 
Inclination: 13.58°  
Azimuth: 341.52°

12u

86u

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

3,260

3,270

3,280

3,290

3,300

ROP (min/ft)0 2

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 17.2 klbs
ROP: 302 ft/hr
SPP: 1719 psi
RPM: 61
Strokes: 50 spm

WOB: 8.1 klbs
ROP: 313 ft/hr
SPP: 1749 psi
RPM: 61
Strokes: 50 spm

0.08 min/ft

0.33 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 3,308' 
TVD: 3,228' 
Inclination: 13.18°  
Azimuth: 341.34°

MD: 3,403' 
TVD: 3,321' 
Inclination: 12.39°  
Azimuth: 341.43°

MD: 3,498' 
TVD: 3,413' 
Inclination: 13.67°  
Azimuth: 344.15°

31u

16u

14u

MUD WT 8.9 VIS 28

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

3,480

3,490

3,500

3,510

3,520

ROP (min/ft)0 2

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 12.7 klbs
ROP: 67 ft/hr
SPP: 1434 psi
RPM: 0
Strokes: 50 spm

WOB: 15.3 klbs
ROP: 313 ft/hr
SPP: 1742 psi
RPM: 62
Strokes: 49 spm

0.17 min/ft

1.09 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 3,593' 
TVD: 3,506' 
Inclination: 14.02°  
Azimuth: 349.6°

MD: 3,688' 
TVD: 3,598' 
Inclination: 13.4°  
Azimuth: 349.78°

18u

6u

19u

MUD WT 8.95 VIS 28

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

3,700

3,710

3,720

3,730

3,740

ROP (min/ft)0 2

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 15.6 klbs
ROP: 303 ft/hr
SPP: 1787 psi
RPM: 62
Strokes: 49 spm

WOB: 15.6 klbs
ROP: 94 ft/hr
SPP: 1513 psi
RPM: 0
Strokes: 50 spm

0.16 min/ft

0.25 min/ft

0.16 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 3,783' 
TVD: 3,690' 
Inclination: 12.83°  
Azimuth: 348.37°

30u

8u

MD: 3,877' 
TVD: 3,782' 
Inclination: 12.08°  
Azimuth: 346.44°

176u

13u

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

3,920

3,930

3,940

3,950

3,960

ROP (min/ft)0 2

ROP (min/ft)0 2

ROP (min/ft)0 2

WOB: 10.3 klbs
ROP: 51 ft/hr
SPP: 1668 psi
RPM: 63
Strokes: 49 spm

WOB: 12.2 klbs
ROP: 312 ft/hr
SPP: 1769 psi
RPM: 62
Strokes: 49 spm

WOB: 13.3 klbs
ROP: 305 ft/hr
SPP: 1776 psi
RPM: 63
Strokes: 50 spm

0.42 min/ft

1.25 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 3,972' 
TVD: 3,875' 
Inclination: 14.02°  
Azimuth: 348.02°

MD: 4,067' 
TVD: 3,967' 
Inclination: 13.18°  
Azimuth: 347.14°

MD: 4,162' 
TVD: 4,060' 
Inclination: 12.96°  
Azimuth: 345.82°

35u

161u

17u

216u

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

4,140

4,150

4,160

4,170

4,180

ROP (min/ft)0 2

ROP (min/ft)0 4

ROP (min/ft)0 2

ROP (min/ft)0 2

Strokes: 49 spm

WOB: 16.5 klbs
ROP: 244 ft/hr
SPP: 1753 psi
RPM: 61
Strokes: 48 spm

WOB: 17 klbs
ROP: 257 ft/hr
SPP: 1755 psi
RPM: 64
Strokes: 50 spm

0.16 min/ft

0.33 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 4,257' 
TVD: 4,152' 
Inclination: 12.3°  
Azimuth: 345.47°

MD: 4,352' 
TVD: 4,245' 
Inclination: 14.11°  
Azimuth: 344.15°

327u

98u

129u

36u

MUD WT 8.9 VIS 28

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

4,360

4,370

4,380

4,390

4,400

ROP (min/ft)0 2

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP SCALE CHANGE

WOB: 13.5 klbs
ROP: 240 ft/hr
SPP: 1715 psi
RPM: 62
Strokes: 50 spm

WOB: 13.1 klbs
ROP: 283 ft/hr
SPP: 1727 psi
RPM: 62
Strokes: 52 spm

0.16 min/ft

0.17 min/ft

2.42 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 250
C1-C5 (units)0 250

MD: 4,447' 
TVD: 4,337' 
Inclination: 13.36°  
Azimuth: 343.36°

MD: 4,541' 
TVD: 4,429' 
Inclination: 13.05°  
Azimuth: 342.66°

85u

62u

77u

MUD WT 8.85 VIS 28

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

4,580

4,590

4,600

4,610

4,620

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 18 klbs
ROP: 351 ft/hr
SPP: 1760 psi
RPM: 63
Strokes: 50 spm

WOB: 18.9 klbs
ROP: 146 ft/hr
SPP: 1728 psi
RPM: 65
Strokes: 48 spm

0.75 min/ft

0.25 min/ft

1.75 min/ft



GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 250
C1-C5 (units)0 250

GAS (units)0 2500
C1-C5 (units)0 2500

MD: 4,636' 
TVD: 4,521' 
Inclination: 14.28°  
Azimuth: 346.09°

MD: 4,731' 
TVD: 4,613' 
Inclination: 13.4°  
Azimuth: 344.68°

MD: 4,826' 
TVD: 4,706' 
Inclination: 12.26°  
Azimuth: 343.36°

GAS SCALE CHANGE

32u

318u

86u

93u

80u

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

4,800

4,810

4,820

4,830

4,840

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 20.1 klbs
ROP: 162 ft/hr
SPP: 1572 psi
RPM: 61
Strokes: 51 spm

WOB: 16.4 klbs
ROP: 395 ft/hr
SPP: 1708 psi
RPM: 62
Strokes: 49 spm

0.16 min/ft

0.17 min/ft

0.25 min/ft



GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

MD: 4,921' 
TVD: 4,799' 
Inclination: 11.29°  
Azimuth: 343.27°

MD: 5,016' 
TVD: 4,892' 
Inclination: 12.08°  
Azimuth: 348.72°

344u

MUD WT 8.8 VIS 28

MUD WT 8.8 VIS 27

191u

483u

132u

50u

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

5,020

5,030

5,040

5,050

5,060

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 19.9 klbs
ROP: 408 ft/hr
SPP: 1726 psi
RPM: 59
Strokes: 49 spm

WOB: 19 klbs
ROP: 176 ft/hr
SPP: 1662 psi
RPM: 60
Strokes: 49 spm

WOB: 20.7 klbs
ROP: 185 ft/hr
SPP: 1640 psi
RPM: 58
Strokes: 48 spm

0.68 min/ft

1.59 min/ft



GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

197u

MD: 5,110' 
TVD: 4,984' 
Inclination: 11.69°  
Azimuth: 348.46°1074u

122u

2019u

MD: 5,205' 
TVD: 5,077' 
Inclination: 10.77°  
Azimuth: 347.93°

421u

MUD WT 8.8 VIS 28

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

5,220

5,230

5,240

5,250

5,260

5,270

5,280

ROP (min/ft)0 4

ROP (min/ft)0 4

Strokes: 48 spm

WOB: 21 klbs
ROP: 135 ft/hr
SPP: 1709 psi
RPM: 58
Strokes: 49 spm

WOB: 0 klbs
ROP: 0 ft/hr
SPP: 1419 psi
RPM: 59
Strokes: 50 spm

0.16 min/ft

0.67 min/ft

0.25 min/ft



GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

MD: 5,300' 
TVD: 5,171' 
Inclination: 9.67°  
Azimuth: 346.61°

MD: 5,395' 
TVD: 5,264' 
Inclination: 10.24°  
Azimuth: 354.96°

MD: 5,490' 
TVD: 5,358' 
Inclination: 9.14°  
Azimuth: 356.28°

2410u

78u

138u

MUD WT 8.85 VIS 27

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

5,420

5,430

5,440

5,450

5,460

5,470

5,480

5,490

5,500

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 20.7 klbs
ROP: 196 ft/hr
SPP: 1829 psi
RPM: 59
Strokes: 49 spm

WOB: 33.7 klbs
ROP: 41 ft/hr
SPP: 1504 psi
RPM: 0
Strokes: 50 spm

0.44 min/ft

1.93 min/ft

0.34 min/ft



GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

MD: 5,585' 
TVD: 5,452' 
Inclination: 8.53°  
Azimuth: 356.99°

MD: 5,680' 
TVD: 5,546' 
Inclination: 6.33°  
Azimuth: 1.64°

297u

2203u

191u

1091u

490u

MUD WT 8.8 VIS 27

MUD WT 8.85 VIS 27

5,490

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

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 35.9 klbs
ROP: 38 ft/hr
SPP: 1522 psi
RPM: 0
Strokes: 50 spm

WOB: 19.4 klbs
ROP: 150 ft/hr
SPP: 1681 psi
RPM: 57
Strokes: 50 spm

0.75 min/ft

0.34 min/ft

1.42 min/ft

9/19/15

9/20/15



GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

MD: 5,774' 
TVD: 5,639' 
Inclination: 5.27°  
Azimuth: 358.13°

MD: 5,869' 
TVD: 5,734' 
Inclination: 4.44°  
Azimuth: 355.4°

186u

68u

501u

798u

MUD WT 8.89 VIS 27

5,710

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

5,870

5,880

5,890

5,900

5,910

5,920

5,930

5,940

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 20.3 klbs
ROP: 172 ft/hr
SPP: 1655 psi
RPM: 59
Strokes: 49 spm

WOB: 20.4 klbs
ROP: 237 ft/hr
SPP: 1808 psi
RPM: 58
Strokes: 49 spm

0.49 min/ft

0.44 min/ft

0.42 min/ft



GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 2500
C1-C5 (units)0 2500

GAS (units)0 4000
C1-C5 (units)0 4000

MD: 5,964' 
TVD: 5,829' 
Inclination: 3.52°  
Azimuth: 354.79°

MD: 6,059' 
TVD: 5,924' 
Inclination: 2.77°  
Azimuth: 350.13°

MD: 6,153' 
TVD: 6,017' 
Inclination: 2.68°  
Azimuth: 7.79°

481u

MUD WT 8.9 VIS 27

190u

2550u

148u

5,930

5,940

5,950

5,960

5,970

5,980

5,990

6,000

6,010

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

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 20.2 klbs
ROP: 211 ft/hr
SPP: 1868 psi
RPM: 60
Strokes: 50 spm

WOB: 20.6 klbs
ROP: 231 ft/hr
SPP: 1814 psi
RPM: 60
Strokes: 48 spm

WOB: 19.8 klbs
ROP: 106 ft/hr
SPP: 1692 psi
RPM: 59
Strokes: 49 spm

0.59 min/ft

0.76 min/ft

2.49 min/ft

0.57 min/ft



GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

Azimuth: 7.79°

MUD WT 8.95 VIS 27

MUD WT 8.85 VIS 27

MD: 6,248' 
TVD: 6,112' 
Inclination: 2.37°  
Azimuth: 6.83°

1243u

2393u

237u

1685u

212u

1154u

277u

MD: 6,343' 
TVD: 6,207' 
Inclination: 1.45°  
Azimuth: 26.87°

MUD WT 8.85 VIS 28

6,150

6,160

6,170

6,180

6,190

6,200

6,210

6,220

6,230

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

ROP (min/ft)0 4

ROP (min/ft)0 4

Strokes: 50 spm

WOB: 21.3 klbs
ROP: 101 ft/hr
SPP: 1752 psi
RPM: 60
Strokes: 50 spm

0.50 min/ft

WOB: 19.4 klbs
ROP: 81 ft/hr
SPP: 1580 psi
RPM: 58
Strokes: 51 spm

0.66 min/ft

0.41 min/ft



GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

MD: 6,438' 
TVD: 6,302' 
Inclination: 0.97°  
Azimuth: 9.03°

MD: 6,553' 
TVD: 6,397' 
Inclination: 0.53°  
Azimuth: 0.77°

3008u

456u

2117u

1273u

657u

MUD WT 8.8 VIS 27

6,370

6,380

6,390

6,400

6,410

6,420

6,430

6,440

6,450

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

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 19.7 klbs
ROP: 138 ft/hr
SPP: 1786 psi
RPM: 61
Strokes: 50 spm

WOB: 21.6 klbs
ROP: 105 ft/hr
SPP: 1621 psi
RPM: 65
Strokes: 51 spm

1.16 min/ft

0.50 min/ft

0.33 min/ft



GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

MD: 6,722' 
TVD: 6,586' 
Inclination: 0.13°  
Azimuth: 52.44°

MD: 6,817' 
TVD: 6,681' 

MD: 6,628' 
TVD: 6,492' 
Inclination: 0.35°  
Azimuth: 39.61°

2982u

795u

1585u

389u

6,590

6,600

6,610

6,620

6,630

6,640

6,650

6,660

6,670

6,680

6,690

6,700

6,710

6,720

6,730

6,740

6,750

6,760

6,770

6,780

6,790

6,800

6,810

6,820

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 21.1 klbs
ROP: 215 ft/hr
SPP: 1739 psi
RPM: 60
Strokes: 50 spm

WOB: 21.1 klbs
ROP: 178 ft/hr
SPP: 1815 psi
RPM: 60
Strokes: 51 spm

0.42 min/ft

1.33 min/ft

0.34 min/ft



GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

MD: 7,007' 
TVD: 6,871' 
Inclination: 0.88°  
Azimuth: 222.07°

MD: 6,912' 
TVD: 6,776' 
Inclination: 0.75°  
Azimuth: 227.87°

TVD: 6,681' 
Inclination: 0.44°  
Azimuth: 236.31°2176u

2419u

660u

2764u

1514u

MUD WT 8.85 VIS 27

6,810

6,820

6,830

6,840

6,850

6,860

6,870

6,880

6,890

6,900

6,910

6,920

6,930

6,940

6,950

6,960

6,970

6,980

6,990

7,000

7,010

7,020

7,030

7,040

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 21.1 klbs
ROP: 129 ft/hr
SPP: 1709 psi
RPM: 60
Strokes: 50 spm

WOB: 22.4 klbs
ROP: 108 ft/hr
SPP: 1701 psi
RPM: 59
Strokes: 51 spm

1.00 min/ft

0.34 min/ft

0.48 min/ft



GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

MD: 7,103' 
TVD: 6,967' 
Inclination: 1.8°  
Azimuth: 274.74°

MD: 7,198' 
TVD: 7,062' 
Inclination: 2.33°  
Azimuth: 250.64°

1549u

426u

2445u

471u

2592u

875u

MUD WT 8.9 VIS 31

7,030

7,040

7,050

7,060

7,070

7,080

7,090

7,100

7,110

7,120

7,130

7,140

7,150

7,160

7,170

7,180

7,190

7,200

7,210

7,220

7,230

7,240

7,250

7,260

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 16.6 klbs
ROP: 77 ft/hr
SPP: 1863 psi
RPM: 60
Strokes: 49 spm

WOB: 16 klbs
ROP: 194 ft/hr
SPP: 1625 psi
RPM: 58
Strokes: 49 spm

WOB: 18.9 klbs
ROP: 39 ft/hr
SPP: 1555 psi
RPM: 58
Strokes: 49 spm

1.00 min/ft

0.39 min/ft

0.25 min/ft



GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

MD: 7,292' 
TVD: 7,156' 
Inclination: 2.33°  
Azimuth: 245.8°

MD: 7,387' 
TVD: 7,251' 
Inclination: 2.15°  
Azimuth: 237.19°

875u

2378u

MUD WT 9.10 VIS 41

906u

MUD WT 9.20 VIS 55

MD: 7,482' 

1811u

1018u

7,250

7,260

7,270

7,280

7,290

7,300

7,310

7,320

7,330

7,340

7,350

7,360

7,370

7,380

7,390

7,400

7,410

7,420

7,430

7,440

7,450

7,460

7,470

7,480

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 20.9 klbs
ROP: 124 ft/hr
SPP: 2307 psi
RPM: 60
Strokes: 49 spm

WOB: 21.4 klbs
ROP: 134 ft/hr
SPP: 2037 psi
RPM: 61
Strokes: 50 spm

Strokes: 49 spm

0.85 min/ft

0.34 min/ft

0.92 min/ft



GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

MD: 7,577' 
TVD: 7,441' 
Inclination: 2.55°  
Azimuth: 239.56°

MD: 7,672' 
TVD: 7,536' 
Inclination: 3.12°  
Azimuth: 257.58°

MD: 7,482' 
TVD: 7,346' 
Inclination: 2.2°  
Azimuth: 231.92°

1922u

983u

2363u

889u

MUD WT 9.40 VIS 60

MUD WT 9.5 VIS 60

7,470

7,480

7,490

7,500

7,510

7,520

7,530

7,540

7,550

7,560

7,570

7,580

7,590

7,600

7,610

7,620

7,630

7,640

7,650

7,660

7,670

7,680

7,690

7,700

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 19.1 klbs
ROP: 203 ft/hr
SPP: 2199 psi
RPM: 60
Strokes: 49 spm

WOB: 20.8 klbs
ROP: 112 ft/hr
SPP: 2203 psi
RPM: 61
Strokes: 48 spm

0.50 min/ft

0.58 min/ft



GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

2157u

MD: 7,861' 
TVD: 7,725' 
Inclination: 2.37°  
Azimuth: 263.82°

MD: 7,766' 
TVD: 7,630' 
Inclination: 2.86°  
Azimuth: 260.75°

889u

1915u

1462u

MUD WT 9.5 VIS 60

MUD WT 9.60 VIS 60

7,690

7,700

7,710

7,720

7,730

7,740

7,750

7,760

7,770

7,780

7,790

7,800

7,810

7,820

7,830

7,840

7,850

7,860

7,870

7,880

7,890

7,900

7,910

7,920

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 22.9 klbs
ROP: 149 ft/hr
SPP: 2281 psi
RPM: 59
Strokes: 49 spm

WOB: 22.1 klbs
ROP: 49 ft/hr
SPP: 2196 psi
RPM: 59
Strokes: 50 spm

1.07 min/ft

0.17 min/ft



GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

GAS (units)0 4000
C1-C5 (units)0 4000

MD: 7,956' 
TVD: 7,819' 
Inclination: 2.24°  
Azimuth: 260.22°

1796u

Thank you for using Columbine Logging, Inc.

1796u

1052u

7,910

7,920

7,930

7,940

7,950

7,960

7,970

7,980

7,990

8,000

8,010

8,020

8,030

8,040

8,050

8,060

8,070

8,080

8,090

8,100

8,110

8,120

8,130

8,140

ROP (min/ft)0 4

ROP (min/ft)0 4

ROP (min/ft)0 4

WOB: 23.4 klbs
ROP: 73 ft/hr
SPP: 2223 psi
RPM: 58
Strokes: 50 spm

1.52 min/ft

1.07 min/ft

TD @ 8091' @ 02:30 MST on 9/21/2015

WOB: 25.3 klbs
ROP: 53 ft/hr
SPP: 2207 psi
RPM: 60
Strokes: 49 spm

9/21/15

9/20/15

0.76 min/ft


