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BENTONITE STRINGER
ANHYDRITE STRINGER

Stringer

TUFFACEOUS
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SILICEOUS

SANDY
SALT CAST
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FERRUGINOUS
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CHERT
CHALK

LIMESTONE
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GYPSUM
ANHYDRITE
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Rock Types

Loma CO 81524
(970) 260-5408

Address



100% SS: mgy, vf to f gr, mod sft 
to sft, sb blky, sb rnd to sb ang gr, 
p to mod srt, mod cmt, arg mtx, sl 
calc

MW 9.55 / VIS 75

100% SS: m-lt gy, vf to f gr, mod 
sft to frm, sb blky, sb rnd to sb 
ang gr, mod srt, mod cmt, arg 
mtx, sl calc

MD: 1,949'  
TVD: 1,849.44'  
Inclination: 24.8°  
Azimuth: 233.55°  
VS: 474.37'

MD: 1,855'  
TVD: 1,764.08'  
Inclination: 24.72°  
Azimuth: 234.71°  
VS: 441.74'

TERRAGUIDANCE 
TWO-MAN LOGGING
ON LOCATION 5/15/17

BEGAN LOGGING
1556 MDT, 5/17/17

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

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

100' Samples

Cleaning Gas Trap

49u

25u

Bit #: 1 
Type: AT505F 
Size: 8.5 
Depth In: 1,842' 
Jets: 5x15 
S/N: 7163674

1,770

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

1,990

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

Gamma Scale: 0 to 300api

ROP Scale: 0 to 1000 ft/hr

Gaps in Gamma result 
of high speed drilling

435 ft/hr

496 ft/hr

498 ft/hr

WOB: 10 Klbs 
ROP: 508 ft/hr  
Rotary: 100 rpm 
SPP: 2,315 psi  
Diff Press: 299 psi  
SPM#1: 79  
SPM#2: 84

116 api

Lithology Descriptions

C4 
C3 
C2 
C1 

GAS 
Total Gas & Chromatograph

% Lith

 D
ep

th
 L

ab
els 

ImagesInterp 
LithGAMMA 

ROP 
ROP



100% SS: lt - med gy, vf to f gr, 
mod sft to frm, sb rnd to sb ang 
gr, mod srt, mod cmt, arg mtx, sl 
calc

100% SS: lt - med gy, vf to f gr, 
mod sft to frm, sb blky to sb ang, 
mod srt, mod cmt, arg mtx, sl calc

MW 9.5 / VIS 74

MD: 2,135'  
TVD: 2,018.69'  
Inclination: 24.33°  
Azimuth: 233.41°  
VS: 538.91'

MD: 2,042'  
TVD: 1,933.98'  
Inclination: 24.45°  
Azimuth: 233.17°  
VS: 506.77'

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

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

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

81u

108u

61u
C1:  62.5%
C2:    8.1%
C3:  10.4%
C4:  19.0%

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

2,210

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

612 ft/hr

126 api



100% : lt - med gy, vf to f gr, frm, 
sb blky to sb ang, mod srt, mod 
cmt, arg mtx, tr calc

100% SS: lt - med gy, vf to f gr, 
frm, sb blky to sb ang, mod srt, 
mod cmt, arg mtx, tr sh

MD: 2,415'  
TVD: 2,274.37'  
Inclination: 24.29°  
Azimuth: 243.71°  
VS: 630.54'

MD: 2,321'  
TVD: 2,188.37'  
Inclination: 23.37°  
Azimuth: 237.24°  
VS: 601.66'

MW 9.45 / VIS 70

MD: 2,228'  
TVD: 2,103.37'  
Inclination: 24.51°  
Azimuth: 233.99°  
VS: 570.94'

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

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

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

80u

129u

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

2,430

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

WOB: 11 Klbs 
ROP: 694 ft/hr  
Rotary: 99 rpm 
SPP: 2,500 psi  
Diff Press: 502 psi  
SPM#1: 81  
SPM#2: 81

721 ft/hr

729 ft/hr

137 api



100% SS: lt - med gy, vf to f gr, 
frm, sb blky to sb ang, mod srt, 
mod cmt, arg mtx

100% SS: lt - med gy, vf to f gr, 
frm, sb blky to ang, mod srt, mod 
cmt, arg mtx

MW 9.3 / VIS 60

MW 9.4 / VIS 70

MD: 2,601'  
TVD: 2,443.97'  
Inclination: 23.96°  
Azimuth: 244.33°  
VS: 686.49'

MD: 2,508'  
TVD: 2,359.12'  
Inclination: 24.35°  
Azimuth: 241.94°  
VS: 658.67'

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

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

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

101u

111u

125u

95u
C1:  72.1%
C2:    7.3%
C3:    8.0%
C4:  12.7%

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

2,650

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

298 ft/hr

790 ft/hr



100% SS: med gy, vf to f gr, frm, 
sb blky to ang, mod srt, arg cmt, 
arg mtx, sl calc

100% SS: med gy, vf to f gr, frm, 
sb blky to ang, mod srt, arg cmt

MW 9.3 / VIS 65

60% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 40% SS: med 
gy, vf to f gr, frm, sb blky, mod srt, 
p cmt, arg mtx, sl calc, 

MD: 2,787'  
TVD: 2,613.42'  
Inclination: 24.42°  
Azimuth: 241.54°  
VS: 741.05'

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

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

84u

112u

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

2,870

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

WOB: 10 Klbs 
ROP: 444 ft/hr  
Rotary: 102 rpm 
SPP: 2,430 psi  
Diff Press: 424 psi  
SPM#1: 81  
SPM#2: 82

103 api

449 ft/hr

145 api

462 ft/hr

MD: 2,694'  
TVD: 2,528.77'  
Inclination: 24.54°  
Azimuth: 246.58°  
VS: 713.33'



70% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 30% SS: med 
gy, vf to f gr, frm, sb blky, mod srt, 
p cmt, arg mtx, sl calc, 

80% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 20% SS: med 
gy, vf to f gr, frm, sb blky, mod srt, 
p cmt, arg mtx, sl calc, 

MD: 2,973'  
TVD: 2,782.72'  
Inclination: 24.4°  
Azimuth: 223.43°  
VS: 806.21'

MD: 2,880'  
TVD: 2,698.07'  
Inclination: 24.61°  
Azimuth: 231.42°  
VS: 772.02'

MD: 3,066'  
TVD: 2,867.54'  
Inclination: 24.03°  
Azimuth: 221.64°  
VS: 841.47'

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

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

73u

132u

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

3,090

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

105 api

765 ft/hr

451 ft/hr

WOB: 4 Klbs 
ROP: 336 ft/hr  
Rotary: 102 rpm 
SPP: 2,467 psi  
Diff Press: 478 psi  
SPM#1: 83  
SPM#2: 80



90% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 10% SS: med 
gy, vf to f gr, frm, sb blky, mod srt, 
p cmt, arg mtx, sl calc, 

MD: 3,252'  
TVD: 3,039.12'  
Inclination: 23.02°  
Azimuth: 230.66°  
VS: 905.94'

90% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 10% SS: med 
gy, vf to f gr, frm, sb blky, mod srt, 
p cmt, arg mtx, sl calc, 

MD: 3,159'  
TVD: 2,953.17'  
Inclination: 21.9°  
Azimuth: 226.06°  
VS: 874.68'

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

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

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

131u

168u

109u

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

3,310

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

811 ft/hr

469 ft/hr

160 api



80% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 20% SHY SS: 
med gy, vf to f gr, frm, sb blky, 
mod srt, p cmt, arg mtx, sl calc, 

75% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 25% SHY SS: 
med gy, vf to f gr, frm, sb blky, 
mod srt, p cmt, arg mtx, sl calc, 

MW 9.3 / VIS 64

MD: 3,438'  
TVD: 3,208.69'  
Inclination: 24.57°  
Azimuth: 222.82°  
VS: 973.3'

MD: 3,345'  
TVD: 3,124.15'  
Inclination: 24.75°  
Azimuth: 229.72°  
VS: 938.53'

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

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

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

90u

108u

92u
C1:  60.8%
C2:  13.7%
C3:    9.4%
C4:  16.0%

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

3,530

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

502 ft/hr

491 ft/hr

125 api

102 api



50% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 50% SHY SS: 
med gy, vf to f gr, frm, sb blky, 
mod srt, p cmt, arg mtx, sl calc, 

70% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 30% SHY SS: 
med gy, vf to f gr, frm, sb blky, 
mod srt, p cmt, arg mtx, sl calc, 

MD: 3,717'  
TVD: 3,462.67'  
Inclination: 24.3°  
Azimuth: 219.8°  
VS: 1,083.14'

MD: 3,624'  
TVD: 3,378.01'  
Inclination: 24.63°  
Azimuth: 215.76°  
VS: 1,046.46'

MD: 3,531'  
TVD: 3,293.37'  
Inclination: 24.31°  
Azimuth: 216.89°  
VS: 1,009.47'

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

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

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

103u

97u

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

3,750

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

675 ft/hr

692 ft/hr



60% SHY SS: med gy, vf to f gr, 
frm, sb blky, mod srt, p cmt, arg 
mtx, sl calc, grdg to 40% SHY 
SLTST: m to dkgy, v sft, sbblky to 
sbplty, sl calc, rthy lstr, sdy, gt tex

70% SHY SS: med gy, vf to f gr, 
frm, sb blky, mod srt, p cmt, arg 
mtx, sl calc, grdg to 30% SHY 
SLTST: m to dkgy, v sft, sbblky to 
sbplty, sl calc, rthy lstr, sdy, gt tex

60% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to slty sh, 40% 
SHY SS: med gy, vf to f gr, frm, sb 
blky, mod srt, p cmt, arg mtx, sl 
calc

MD: 3,903'  
TVD: 3,632.27'  
Inclination: 24.53°  
Azimuth: 227.03°  
VS: 1,152.7'

MD: 3,810'  
TVD: 3,547.51'  
Inclination: 24.09°  
Azimuth: 225.37°  
VS: 1,118.32'

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

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

96u

105u

101u

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

3,970

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

338 ft/hr

449 ft/hr

350 ft/hr

158 api

140 api



60% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to slty sh, 40% 
SHY SS: med gy, vf to f gr, frm, sb 
blky, mod srt, p cmt, arg mtx, sl 
calc

70% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to slty sh, 30% 
SHY SS: med gy, vf to f gr, frm, sb 
blky, mod srt, p cmt, arg mtx, sl 
calc

80% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to slty sh, 20% 
SHY SS: med gy, vf to f gr, frm, sb 
blky, mod srt, p cmt, arg mtx, sl 
calc

MD: 4,182'  
TVD: 3,886.16'  

MW 9.2+ / VIS 65

MD: 4,089'  
TVD: 3,801.66'  
Inclination: 24.75°  
Azimuth: 236.65°  
VS: 1,218.07'

MD: 3,996'  
TVD: 3,717' 
Inclination: 24.17°  
Azimuth: 231.51°  
VS: 1,186.17'GAS (units)0 200

C1-C4 (PPM)0 20000

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

112u

130u

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

4,190

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

337 ft/hr

WOB: 10 Klbs 
ROP: 605 ft/hr  
Rotary: 104 rpm 
SPP: 2,875 psi  
Diff Press: 672 psi  
SPM#1: 83  
SPM#2: 81

337 ft/hr

137 api



60% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 40% SLTY SH: 
m to dkgy, sme gybrn ip, sbblky to 
sbplty, sft to sl frm, arg, sl calc ip, 
sdy ip

60% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, grdg to 40% SLTY SH: 
m to dkgy, sme gybrn ip, sbblky to 
sbplty, sft to sl frm, arg, sl calc ip, 
sdy ip

MD: 4,368'  
TVD: 4,055.25'  
Inclination: 24.32°  
Azimuth: 233.51°  
VS: 1,311.89'

MD: 4,275'  
TVD: 3,970.65'  
Inclination: 24.75°  
Azimuth: 237.03°  
VS: 1,280.34'

TVD: 3,886.16'  
Inclination: 24.65°  
Azimuth: 236.88°  
VS: 1,249.24'

MW 9.2+ / VIS 64

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

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

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

127u

128u

113u

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

4,410

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

664 ft/hr

440 ft/hr

119 api

132 api

5/18/17



80% SLTY SH: m to dkgy, sbblky 
to sbplty, sft to sl frm, arg, gt tex, 
rthy lstr, sl calc ip, sdy ip, grdg to 
20% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, occ lse wh cly

MD: 4,554'  
TVD: 4,224.58'  
Inclination: 24.51°  
Azimuth: 234.84°  
VS: 1,375.96'

70% SLTY SH: m to dkgy, sbblky 
to sbplty, sft to sl frm, arg, gt tex, 
rthy lstr, sl calc ip, sdy ip, grdg to 
30% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, occ lse wh cly

MD: 4,461'  
TVD: 4,139.95'  
Inclination: 24.48°  
Azimuth: 233.36°  
VS: 1,344'

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

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

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

201u

130u

126u

124u
C1:  59.9%
C2:  15.9%
C3:    9.4%
C4:  14.8%

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

4,630

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

708 ft/hr

587 ft/hr

173 api



MD: 4,833'  
TVD: 4,477.91'  
Inclination: 24.8°  
Azimuth: 224.04°  
VS: 1,477.35'

80% SLTY SH: m to dkgy, sbblky 
to sbplty, sft to sl frm, arg, gt tex, 
rthy lstr, sl calc ip, sdy ip, grdg to 
20% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, occ lse wh cly

MD: 4,740'  
TVD: 4,393.43'  
Inclination: 24.68°  
Azimuth: 228.92°  
VS: 1,442.5'

80% SLTY SH: m to dkgy, sbblky 
to sbplty, sft to sl frm, arg, gt tex, 
rthy lstr, sl calc ip, sdy ip, grdg to 
20% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, occ lse wh cly

MD: 4,647'  
TVD: 4,309.04'  
Inclination: 25°  
Azimuth: 231.17°  
VS: 1,408.65'

MW 9.3 / VIS 61

MW 9.3 / VIS 61

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

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

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

116u

211u

164u

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

4,850

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

625 ft/hr

663 ft/hr

134 api

150 api



90% SLTY SH: m to dkgy, sbblky 
to sbplty, sft to sl frm, arg, gt tex, 
rthy lstr, sl calc ip, sdy ip, grdg to 
10% SHY SS: med gy, vf , sl frm, 
sb blky, mod srt, p cmt, arg mtx, sl 
calc

MD: 5,019'  
TVD: 4,646.73'  
Inclination: 24.82°  
Azimuth: 206.38°  
VS: 1,552.16'

MD: 4,926'  
TVD: 4,562.31'  
Inclination: 24.92°  
Azimuth: 216.69°  
VS: 1,513.96'

80% SLTY SH: m to dkgy, sbblky 
to sbplty, sft to sl frm, arg, gt tex, 
rthy lstr, sl calc ip, sdy ip, grdg to 
10% SHY SLTST: m to dkgy, v sft, 
sbblky to sbplty, sl calc, rthy lstr, 
sdy, gt tex, occ lse wh cly, 10% 
SHY SS: med gy, vf , sl frm, sb 
blky, mod srt, p cmt, arg mtx, sl 
calc

100% SLTY SH: m to dkgy, sbblky 
to sbplty, sft to sl frm, arg, gt tex, 
rthy lstr, sl calc ip, sdy ip, grdg to 
shy ss

MW 9.3 / VIS 61

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

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

106u

116u

159u

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

5,070

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

596 ft/hr

572 ft/hr

282 ft/hr

136 api

136 api

WOB: 17 Klbs 
ROP: 558 ft/hr  
Rotary: 102 rpm 
SPP: 2,974 psi  
Diff Press: 640 psi  
SPM#1: 81  
SPM#2: 81



100% SLTY SH: m to dkgy, sbblky 
to sbplty, sft to sl frm, arg, gt tex, 
rthy lstr, sl calc ip, sdy ip, grdg to 
shy ss

60% SHY SS: lt- med gy, vf-f gr, 
sft-sl frm, sb blky, mod srt, p cmt, 
arg mtx, sl calc, abnt lse cly, 40% 
SLTY SH: m to dkgy, sbblky to 
sbplty, sft to sl frm, arg, gt tex, rthy 
lstr, sl calc ip, sdy ip

MD: 5,112'  
TVD: 4,731.53'  
Inclination: 23.66°  
Azimuth: 207.82°  
VS: 1,590.06'

MD: 5,204'  
TVD: 4,816.07'  
Inclination: 22.91°  
Azimuth: 219.15°  
VS: 1,625.3'

Shannon/Sussex Top
5235' MD / 4845' TVD

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

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

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

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

179u

233u

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

5,290

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

503 ft/hr

276 ft/hr

145 api

151 api



MW 9.3 / VIS 62

70% SHY SS: lt- med gy, vf-f gr, 
sft-sl frm, sb blky, mod srt, p cmt, 
arg mtx, sl calc, abnt lse cly, 30% 
SLTY SH: m to dkgy, sbblky to 
sbplty, sft to sl frm, arg, gt tex, rthy 
lstr, sl calc ip, sdy ip

80% SHY SS: lt- med gy, vf-f gr, 
sft-sl frm, sb blky, mod srt, p cmt, 
arg mtx, sl calc, abnt lse cly, 20% 
SLTY SH: m to dkgy, sbblky to 
sbplty, sft to sl frm, arg, gt tex, rthy 
lstr, sl calc ip, sdy ip

MD: 5,297'  
TVD: 4,901.09'  
Inclination: 24.98°  
Azimuth: 226.45°  
VS: 1,660.02'

MD: 5,390'  
TVD: 4,985.36'  
Inclination: 25.06°  
Azimuth: 227.26°  
VS: 1,695.14'

MD: 5,483'  
TVD: 5,069.53'  
Inclination: 25.27°  
Azimuth: 228.65°  
VS: 1,730.11'

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

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

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

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

GAS SCALE CHANGE

142u

261u
C1:  68.5%
C2:  11.7%
C3:    7.0%
C4:  12.7%

239u

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

5,510

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

407 ft/hr

543 ft/hr

122 api

88 api

102 api



60% SHY SS: lt- med gy, vf-f gr, 
sft-sl frm, sb blky, mod srt, p cmt, 
arg mtx, sl calc, abnt lse cly, 40% 
SLTY SH: med to dkgy, sbblky to 
sbplty, sft to sl frm, arg, gt tex, rthy 
lstr, sl calc ip, sdy ip

60% SLTY SH: med to dkgy, 
sbblky to sbplty, sft to sl frm, arg, 
gt tex, rthy lstr, sl calc ip, sdy ip 
40% SHY SS: lt-med gy, vf-f gr, 
sft-sl frm, sb blky, mod srt, p cmt, 
arg mtx, sl calc, abnt lse cly

MD: 5,576'  
TVD: 5,153.78'  
Inclination: 24.85°  
Azimuth: 229.46°  
VS: 1,764.58'

MD: 5,669'  
TVD: 5,238.13'  
Inclination: 24.96°  
Azimuth: 231.53°  
VS: 1,798.36'

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

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

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

285u

147u

149u

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

5,730

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

392 ft/hr

502 ft/hr

116 api

129 api

424 ft/hr

505 ft/hr



90% SLTY SH: med to dkgy, 
sbblky to sbplty, sft to sl frm, arg, 
gt tex, rthy lstr, sl calc ip, sdy ip 
10% SHY SS: lt-med gy, vf-f gr, 
sft-sl frm, sb blky, mod srt, p cmt, 
arg mtx, sl calc, abnt lse cly

IN MW 9.3 VIS 63   
OUT MW 9.3 VIS 65

MD: 5,762'  
TVD: 5,322.45'  
Inclination: 24.96°  
Azimuth: 234.29°  
VS: 1,831.33'

MD: 5,855'  
TVD: 5,406.77'  
Inclination: 24.95°  
Azimuth: 237.09°  
VS: 1,863.24'

100% SLTY SH: med to dkgy, 
sbblky to sbplty, sft to sl frm, arg, 
gt tex, rthy lstr, sl calc ip, slty txt; tr 
shy ss

100% SLTY SH: med to dkgy, 
sbblky to sbplty, sft to sl frm, arg, 
gt tex, rthy lstr, sl calc ip, slty txt

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

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

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

121u

104u

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

5,950

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

509 ft/hr

465 ft/hr

120 api

123 api

132 api

522 ft/hr



MD: 5,949'  
TVD: 5,492.04'  
Inclination: 24.83°  
Azimuth: 239.67°  
VS: 1,894.29'

MD: 6,042'  
TVD: 5,576.39'  
Inclination: 24.97°  
Azimuth: 239.33°  
VS: 1,924.55'

100% SLTY SH: med to dkgy, 
sbblky to sbplty, sft to sl frm, arg, 
gt tex, rthy lstr, sl calc ip, slty txt

100% SLTY SH: med to dk gy, sb 
blky to sb plty, sft to sl frm, arg, 
gritty tex, rthy, sl calc, slty txt

MD: 6,135'  
TVD: 5,660.77'  
Inclination: 24.77°  
Azimuth: 241.82°  
VS: 1,954.31'

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

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

136u

162u

145u

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

6,170

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

480 ft/hr

105 api

430 ft/hr

502 ft/hr

WOB: 12 Klbs 
ROP: 296 ft/hr  
Rotary: 105 rpm 
SPP: 2,969 psi  
Diff Press: 383 psi  
SPM#1: 82  
SPM#2: 80



90% SLTY SH: med to dk gy, sb 
blky to sb plty, sl frm, arg, gritty 
tex, rthy, sl calc; 10% SHY SLT: dk 
gy, sb plty, frm, arg mtx

80% SLTY SH: med to dk gy, sb 
blky to sb plty, sl frm, arg, gritty 
tex, rthy, sl calc; 20% SHY SLT: 
med to dk gy, sb plty to plty, frm, 
arg mtx

MD: 6,228'  
TVD: 5,745.27'  
Inclination: 24.63°  
Azimuth: 247.13°  
VS: 1,982.07'

MD: 6,321'  
TVD: 5,829.69'  
Inclination: 24.99°  
Azimuth: 243.99°  
VS: 2,009.44'

IN MW 9.3 VIS 66   
OUT MW 9.45 VIS 66

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

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

156u

186u

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

6,390

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

520 ft/hr

126 api

133 api

313 ft/hr

109 api



MD: 6,415'  
TVD: 5,914.85'  
Inclination: 25.13°  
Azimuth: 240.6°  
VS: 2,038.93'

MD: 6,508'  
TVD: 5,999.14'  
Inclination: 24.9°  
Azimuth: 235.89°  
VS: 2,069.84'

MD: 6,601'  
TVD: 6,083.49'  
Inclination: 24.91°  

70% SLTY SH: med dk gy to med 
gy, sb blky, sl frm, arg, gritty tex, 
rthy, sl calc; 30% SHY SLT: med 
to dk gy, sb plty to plty, frm, arg 
mtx

75% SLTY SH: dk gy to med gy, 
sb blky, sl frm, arg, gritty tex, rthy; 
25% SHY SLT: med gy, sb plty to 
plty, frm, arg mtx

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

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

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

139u

120u
C1:  36.5%
C2:  24.3%
C3:  13.0%
C4:  26.3%

152u

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

6,610

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

370 ft/hr

130 api

500 ft/hr

491 api



Inclination: 24.91°  
Azimuth: 236.8°  
VS: 2,101.43'

MD: 6,694'  
TVD: 6,167.84'  
Inclination: 24.91°  
Azimuth: 238.69°  
VS: 2,132.44'

MD: 6,788'  
TVD: 6,253.11'  
Inclination: 24.89°  
Azimuth: 233.41°  
VS: 2,164.45'

75% SLTY SH: dk gy, sb blky to 
sb plty, frm, arg, gritty tex, rthy; 
25% SHY SLT: med gy, sb blky, 
sft, arg mtx, gritty, rthy

75% SLTY SH: med dk gy to dk 
gy, sb blky to blky, frm, arg, gritty 
tex, rthy; 25% SHY SLT: med gy, 
sb blky, sft, arg mtx, rthy

IN MW 9.45 VIS 64   
OUT MW 9.4 VIS 64

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

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

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

107u

120u

217u

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

6,830

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

376 ft/hr

151 api

143 api

370 ft/hr

200 ft/hr



75% SLTY SH: med dk gy, sb blky 
to blky, frm to hd, arg, gritty tex, 
rthy; 25% SHY SLT: med gy to 
med dk gy, sb blky, sft, arg mtx, 
rthy

80% SLTY SH: dk gy, blky to plty, 
frm to hd, arg, gritty tex, rthy; 20% 
SHY SLT: med gy, sb blky, sft, arg 
mtx, rthy

90% SLTY SH: dk gy to med dk 
gy, plty, hd, arg, gritty tex, rthy; 
10% SHY SLT: med gy, sb blky to 
blky, sft, arg mtx, rthy

MD: 6,881'  
TVD: 6,337.49'  
Inclination: 24.87°  
Azimuth: 228.34°  
VS: 2,198.05'

MD: 6,974'  
TVD: 6,421.83'  
Inclination: 24.99°  
Azimuth: 231.17°  
VS: 2,232.1'

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

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

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

86u

76u

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

7,050

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

WOB: 8 Klbs 
ROP: 251 ft/hr  
Rotary: 100 rpm 
SPP: 3,230 psi  
Diff Press: 543 psi  
SPM#1: 82  
SPM#2: 82

371 ft/hr

135 api

494 ft/hr

128 api

373 ft/hr



90% SLTY SH: dk gy to med dk 
gy, plty, hd, arg, gritty tex, rthy; 
10% SHY SLT: med gy, sb blky to 
blky, sft, arg mtx, rthy

95% SLTY SH: dk gy, sb blky to 
plty, hd, arg, gritty tex, rthy; 5% 
SHY SLT: med gy, sb blky to blky, 
sft, arg mtx, rthy

MD: 7,067'  
TVD: 6,506.1'  
Inclination: 25.06°  
Azimuth: 231.16°  
VS: 2,265.81'

MD: 7,160'  
TVD: 6,590.38'  
Inclination: 24.95°  
Azimuth: 228.84°  
VS: 2,299.88'

MD: 7,253'  
TVD: 6,674.7'  
Inclination: 24.96°  
Azimuth: 229.97°  
VS: 2,334.1'

100% SLTY SH: med dk gy to dk 
gy, blky to sb ang, hd to frm, arg, 
gritty tex, rthy, non calc

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

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

66u

63u

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

7,270

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

136 api

377 ft/hr

139 api

372 ft/hr

117 api



IN MW 9.55 VIS 66   
OUT MW 9.45 VIS 68

100% SLTY SH: dk gy, blky, hd to 
frm, arg, gritty tex, rthy

100% SLTY SH: med to dk gy, 
blky, hd to frm, arg, sl gritty tex, 
rthy

MD: 7,346'  
TVD: 6,758.96'  
Inclination: 25.1°  
Azimuth: 229.75°  
VS: 2,368.26'

MD: 7,440'  
TVD: 6,844.14'  
Inclination: 24.97°  
Azimuth: 225.27°  
VS: 2,403.55'

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

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

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

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

56u

55u

79u

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

7,490

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

376 ft/hr

377 ft/hr

171 api

138 api

156 api

144 api



100% SLTY SH: med dk to dk gy, 
blky to sb rnd, frm to sft, arg, sl 
gritty tex, rthy

MD: 7,533'  
TVD: 6,928.48'  
Inclination: 24.95°  
Azimuth: 217.15°  
VS: 2,440.08'

MD: 7,626'  
TVD: 7,013.39'  
Inclination: 23.18°  
Azimuth: 218.46°  
VS: 2,476.21'

100% SLTY SH: med dk gy, blky 
to sb plty, frm to sft, arg, sl gritty 
tex, rthy

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

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

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

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

89u
C1:  21.3%
C2:  32.1%
C3:  15.2%
C4:  31.3%

66u

Gas Scale Change
0 - 500 units

124u

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

7,710

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

417 ft/hr

129 api

469 ft/hr

136 api

165 api

456 ft/hr

150 api



MD: 7,720'  
TVD: 7,099.29'  
Inclination: 24.8°  
Azimuth: 226.4°  
VS: 2,511.46'

MD: 7,812'  
TVD: 7,182.8'  
Inclination: 24.83°  
Azimuth: 230.21°  
VS: 2,545.47'

100% SLTY SH: dk gy, blky to sb 
rnd, frm to hd, rr sft, arg, sl gritty 
tex, rthy

100% SLTY SH: dk gy, blky to sb 
plty, frm to hd, arg, sl gritty tex, rthy

IN MW 9.6+ VIS 78 / 
OUT MW 9.6+ VIS 75

MD: 7,906'  
TVD: 7,268.11'  
Inclination: 24.85°  
Azimuth: 228.06°  
VS: 2,580'

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

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

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

GAS BUSTER ON

REPAIR TOP DRIVE

44u

22u

87u

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

7,930

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

469 ft/hr

5/19-20/2017

140 api

163 api

292 ft/hr



100% SLTY SH: dk gy, blky to sb 
plty, frm to hd, arg, sl gritty tex, 
rthy, tr bent wi pyr

MD: 7,999'  
TVD: 7,352.31'  
Inclination: 25.41°  
Azimuth: 232.41°  
VS: 2,614.13'

100% SLTY SH: dk gy, blky to sb 
plty, frm to hd, arg, sl gritty tex, 
rthy, tr bent wi pyr

MD: 8,092'  
TVD: 7,435.65'  
Inclination: 27.51°  
Azimuth: 218.54°  
VS: 2,651.41'

65% MRLST: med - dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 35% CHK: medgy, pred sft, 
sb blky, wxy-rthy-sl stri tex, slty, rr 
bent

80% MRLST: med - dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 20% CHK: medgy, pred sft, 
sb blky, wxy-rthy-sl stri tex, slty, rr 
bent

Niobrara Top Faulted

65% SLTY SH: gy, dk gy, sb 
blky-sb plty, occ plty-sl fiss, sl 
sft-sl frm, occ hd, slty, w-mod srt, 
sl stri, sl calc, rr bent; 25% 
MRLST: med - dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 10% CHK: medgy, pred sft, 
sb blky, wxy-rthy-sl stri tex, slty

A Chalk Top 8027' MD / 7377' TVD

A Marl Top 8055' MD / 7402' TVD

Sharon Springs Top Faulted

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

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

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

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

87u

Gas Scale Change
0 - 1000 units

75u

548u

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

8,150

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

WOB: 19 Klbs 
ROP: 419 ft/hr  
Rotary: 105 rpm 
SPP: 3,750 psi  
Diff Press: 681 psi  
SPM#1: 80  
SPM#2: 81

139 api

297 api

472 ft/hr

200 ft/hr



IN MW 9.7 VIS 75 / 
OUT MW 9.6+ VIS 77

80% MRLST: med - dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 20% CHK: medgy, pred sft, 
sb blky, wxy-rthy-sl stri tex, slty, rr 
bent MD: 8,186'  

TVD: 7,516.72'  
Inclination: 33.42°  
Azimuth: 205.88°  
VS: 2,697.85'

100% MRLST: med - dk gy, frm, 
sb blky-sb plty, slty, mot-stri tex v 
calc, rr bent

MD: 8,279'  
TVD: 7,591.92'  
Inclination: 38.6°  
Azimuth: 203.97°  
VS: 2,752.31'

85% MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 15% CHK: medgy, pred sft, 
sb blky, wxy-rthy-sl stri tex, slty, rr 
bent 

65% CHK: medgy, pred sft, sb 
blky, wxy-rthy-sl stri tex, slty; 35% 
MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; v rr bent 

KOP - 8186' MD

B Chalk Top 8250' MD / 7569' TVD

55% MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 45% CHK: medgy, pred sft, 
sb blky, wxy-rthy-sl stri tex, slty, v rr 
bent 

B Marl Top 8322' MD / 7624' TVD

IN MW 9.6 VIS 63 / 
OUT MW 9.6 VIS 65

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

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

206u

592u

8,130

8,140

8,150

8,160

8,170

8,180

8,190

8,200

8,210

8,220

8,230

8,240

8,250

8,260

8,270

8,280

8,290

8,300

8,310

8,320

8,330

8,340

8,350

8,360

8,370

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

147 api

300 ft/hr

140 api

203 ft/hr



MD: 8,372'  
TVD: 7,659.7'  
Inclination: 47.71°  
Azimuth: 204.03°  
VS: 2,815.71'

MD: 8,465'  
TVD: 7,717.16'  
Inclination: 55.89°  
Azimuth: 202.23°  
VS: 2,888.63'

IN MW 9.5+ VIS 61 / 
OUT MW 9.5+ VIS 58

65% MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 35% CHK: medgy, pred sft, 
sb blky, wxy-rthy-sl stri tex, slty

85% MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 15% CHK: medgy, pred sft, 
sb blky, wxy-rthy-sl stri tex, slty

60% MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 40% CHK: lt gy-medgy, pred 
sft, sb blky, wxy-rthy-sl stri tex, slty

MD: 8,558'  
TVD: 7,762.5'  
Inclination: 65.7°  
Azimuth: 197.88°  
VS: 2,969.68'

95% MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 5% CHK: medgy, pred sft, 
sb blky, wxy-rthy-sl stri tex, slty, rr 
bent 

C Chalk Top 8389' MD / 7671' TVD

IN MW 9.5 VIS 63 / 
OUT MW 9.5 VIS 60

C Marl Top 8422' MD / 7692' TVD

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

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

713u

550u

469u

226u
C1:  38.3%
C2:  24.8%
C3:  15.0%
C4:  22.0%

8,350

8,360

8,370

8,380

8,390

8,400

8,410

8,420

8,430

8,440

8,450

8,460

8,470

8,480

8,490

8,500

8,510

8,520

8,530

8,540

8,550

8,560

8,570

8,580

8,590

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

179 api

246 ft/hr

78 api

153 api

176 ft/hr

70 api



60% CHK: gy-medgy, pred sft, sb 
blky, wxy-rthy-sl stri tex, slty; 40% 
MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v calc

MD: 8,648'  
TVD: 7,794.03'  
Inclination: 73.27°  
Azimuth: 194.52°  
VS: 3,053.69'

IN MW 9.5+ VIS 60 / 
OUT MW 9.5+ VIS 56

55% CHK: gy-medgy, pred sft, sb 
blky, wxy-rthy-sl stri tex, slty; 45% 
MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v calc

IN MW 9.5+ VIS 56 / 
OUT MW 9.5+ VIS 55

85% MRLST: med-dk gy, frm, sb 
blky-sb plty, slty, mot-stri tex v 
calc; 15% CHK: lt gy-medgy, pred 
sft, sb blky, wxy-rthy-sl stri tex, slty

100% LS: beige-crm-tn-bf, mod 
sft-occ frm, brit, sb plty-sb blky, 
occ plty-fis, sm tex, occ sl gritty 
xlam slt, micxln, v calc

100% LS: beige-crm-tn-bf, mod 
sft-occ frm, brit, sb plty-sb blky, 
occ plty-fis, sm tex, occ sl gritty 
xlam slt, micxln, v calc, tr SS

Fort Hayes Top 8726' MD / 7815' TVD

MD: 8,738'  
TVD: 7,817.36'  
Inclination: 76.68°  
Azimuth: 190.77°  
VS: 3,139.85'

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

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

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

469u

357u

304u

8,570

8,580

8,590

8,600

8,610

8,620

8,630

8,640

8,650

8,660

8,670

8,680

8,690

8,700

8,710

8,720

8,730

8,740

8,750

8,760

8,770

8,780

8,790

8,800

8,810

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

70 api

122 api

278 ft/hr

119 api

100 ft/hr

21 api



MD: 8,918'  
TVD: 7,841.34'  
Inclination: 86.98°  
Azimuth: 184.38°  
VS: 3,313.57'

80% LS: beige-crm-tn-bf, mod 
sft-occ frm, brit, sb plty-sb blky, 
occ plty-fis, sm tex, occ sl gritty 
xlam slt, micxln, v calc; 20% SS: 
gy-dk gy, sft-mod hd, v f gr, sb 
plty-sb blky, fr srt, fr por, sl calc 
cmt, tr slty incl ip;

IN MW 9.5+ VIS 54 / 
OUT MW 9.5+ VIS 55

MD: 8,828'  
TVD: 7,833.36'  
Inclination: 82.84°  
Azimuth: 187.35°  
VS: 3,226.71'

100% SS: gy-dk gy, sft-mod hd, v f 
gr, sb plty-sb blky, fr srt, fr por, 
calc cmt, tr slty incl ip

MD: 9,008'  
TVD: 7,843.5'  
Inclination: 90.28°  
Azimuth: 182.61°  
VS: 3,399.77'

IN MW 9.5+ VIS 56 / 
OUT MW 9.5+ VIS 55

100% SS: gy-dk gy, sft-mod hd, v f 
gr, sb plty-sb blky, fr srt, fr por, 
calc cmt, tr slty incl ip

100% SS: gy-dk gy, sft-mod hd, v f 
gr, sb plty-sb blky, fr srt, fr por, 
calc cmt, tr slty incl ip

Projection to Bit
1148 MDT - 5/20/2017

Codell Top 8868' MD / 7837' TVD

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

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

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

658u

610u

8,790

8,800

8,810

8,820

8,830

8,840

8,850

8,860

8,870

8,880

8,890

8,900

8,910

8,920

8,930

8,940

8,950

8,960

8,970

8,980

8,990

9,000

9,010

9,020

9,030

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

ROP (ft/hr)0 1000
GAMMA (units)0 300

80 ft/hr

19 api

114 api

123 api

491 ft/hr

WOB: 24 Klbs 
ROP: 446 ft/hr  
Rotary: 100 rpm 
SPP: 3,837 psi  
Diff Press: 694 psi  
SPM#1: 82  



VS: 3,399.77'

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

Thank you for using Terra 
Guidance LLC

9,010

9,020

9,030

9,040

9,050

9,060

ROP (ft/hr)0 1000
GAMMA (units)0 300

SPM#1: 82  
SPM#2: 81


