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WeldCountyColoradoState

Sec. 25 T1N R66WLocation

Sam 3B-25H-M166Well Name
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BENTONITE STRINGER
ANHYDRITE STRINGER
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TUFFACEOUS

SILTY

SILICEOUS

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

GYPSIFEROUS
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FERRUGINOUS

FERRUGINOUS PELLET
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COAL - THIN BEDS
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METAMORPHIC
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TUFF
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CONGLOMERATE
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CHERT
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SIDERITE or LIMONITE
SALT
GYPSUM
ANHYDRITE
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Rock Types

Other

8/14/2018Service Start Date:

Empirica, Reservoir Group
6360 West Sam Houston Pkwy N
Houston, TX 77041

Contractor:

ML-522Equipment:

2-Man Mudlogging / GeosteeringServices Provided:

Brian Ferwerda / Nicholas WatkinsLoggers:

Denver, CO 80202
Address
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6950-7000 SLTY SH 
(75%): predy gy-gyshbn 
sb frm-frm mod fis sb 
blky-sb plty, abnt 
hydrated gumbo slty sh, 
thn lamn, slty arg tex, non 
calc; SLTST (25%): gy-dk 
gy, frm-brit, sb plty-plty, 
brit, occ v dk gy wi vugy 
silc vn, tr vf pyr, non calc

6900-6950 SLTY SH 
(60%): off wh-lt gy, occ lt 
gyshbn-med gy ip, sft-sb 
frm w hydrated ctngs, occ 
frm mod fis sb blky-blky 
slty sh, slty thru, occ sdy, 
vf lam, non calc; SLTST 
(40%): gy-dk gy, frm-brit, 
blky-plty, slty tex, non calc

7000-7050 SLTY SH 
(70%): predy lt gy sft-sb 
frm w hydrated water 
solu ctngs intbdd wi frm 
mod fis sb blky-blky med 
gy slty sh, non calc; 
SLTST (30%): gy-dk gy, 
frm-brit, blky-plty, slty tex, 
non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

SYSTEM CALIBRATED
1% Methane = 100 Units
100% Methane = 10000 Units

59u

MW IN: 9.4+  
VIS IN: 49  
MW OUT: 9.5  
VIS OUT: 48

MD: 6,913'  
TVD: 6,841.47'  
INC: 12.7°  
AZM: 23.03°  
VS: -266.88'

WOB: 25.3klbs  
RPM: 0  
SPM: 198  
SPP: 3,582psi

MD: 7,007'  
TVD: 6,931.27'  
INC: 21.36°  
AZM: 25.14°  
VS: -255.38'

Bit #: 1 
Type: U516M 
Size: 8 1/2 
Depth In: 2,428' 
Depth Out: 
12,115' 
Hours: 27.4 hrs  
Avg Ft/Hr: 354 '/hr 
Jets: 6x13 
S/N: 41638

6,840

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

Crestone Peak
Resources

Sam 3B-25H-M166

9 5/8" Surface 
Casing @ 2,428'

Spud Date: 8/13/18
2 man Logging 
Began: 8/14/18 @ 
6,900'

All Depths
Correspond to
Driller's Pipe Tally

ImagesLithology Descriptions
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C3 
C2 
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7000-7050 SLTY SH 
(70%): predy lt gy sft-sb 
frm w hydrated water 
solu ctngs intbdd wi frm 
mod fis sb blky-blky med 
gy slty sh, non calc; 
SLTST (30%): gy-dk gy, 
frm-brit, blky-plty, slty tex, 
non calc

7050-7100 SLTY SH 
(80%): med gy-lt gy sft-sb 
frm w hydrated water 
solu ctngs intbdd wi frm 
mod fis sb blky-blky med 
gy slty sh, non calc; 
SLTST (20%): gy-dk gy, 
frm-brit, blky-plty, slty tex, 
non calc

7100-7150 SLTY SH 
(85%): off wh-lt gy sft-sb 
frm w hydrated water 
solu ctngs intbdd wi frm 
mod fis sb blky-blky med 
gy slty sh, non calc; 
SLTST (15%): gy-dk gy, 
frm-brit, blky-plty, slty tex, 
non calc

7200-7250 SLTY SH 
(100%): pred dk gy, sme 
v dk gy-blk, frm, blky, sme 
plty, brit, sme v thnly lam, 
tr micmica, sm tex, non 
calc

7150-7200 SLTY SH 
(100%): gy-gyshbn wi sp 
blk lith incl, frm, brit, sb 
frm ip, med-hi fis blky-tab 
ctngs wi wxy lstr, slty arg 
tex, mod calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

80u

56u

Reconnect gas 
line to trap

165u

MW IN: 9.5  
VIS IN: 49  
MW OUT: 9.5  
VIS OUT: 47

MD: 7,102'  
TVD: 7,019.32'  
INC: 22.81°  
AZM: 33.05°  
VS: -237.78'

MD: 7,197'  
TVD: 7,105.53'  
INC: 27.38°  
AZM: 55.91°  
VS: -209.38'

WOB: 22.5klbs  
RPM: 0  
SPM: 162  
SPP: 2,768psi

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



7250-7300 SLTY SH 
(100%): gyshbn-med gy, 
mot lt gy, lam dk brn, 
blky-sb tab ctngs, sl 
frm-frm, stri, vf lam, sl slty 
tex, sl micmica, non-sl 
calc, mnr imbd/dissm 
mic pyr

7300-7350 MRLST 
(80%): dk gy-v dk gy, 
frm-brit, med-hi fis blky 
ctngs, rr vf pyr; CHK 
(20%): lt gy-gy, sb 
frm-frm, rd-sb rd-sb blky 
l-mod fis ctngs, f wh chky 
incl, rr vf pyr, hi calc

7350-7400 MRLST 
(75%): dk gy-dk gyshbn, 
sl hd-v frm, mod fis, sb 
blky-tab ctngs, sm arg 
tex, mod calc, tr pp mic 
pyr; CHK (25%): med 
brn-gyshbn, frm-sft, mod 
fis, tab-sb blky, tr free 
CHK, v calc

7400-7450 MRLST 
(85%): pred med-sme dk 
gry, blky-sb blky, brit-sl 
hrd, hi calc, chky lam wi 
sme chky tex; CHK 
(15%): pred lt med 
gy-sme occ lt brn, sl 
sft-frm, blky, v-hi calc, v 
rr-occ pyrc nod wi sme tr 
pyr

7450-7500 MRLST 
(75%): med gy-dk gy-occ 
blk, frm-hd-brit, med fis 
sb blky-blky, sm-sl slty 
tex, mod calc; CHK 
(25%): lt gy-dk gy, tn hue 
thru, wxy lmst lstr, sb 
frm-frm-brit, hi fis, blky-sb 
plty-plty, chky tex, hi calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

395u

288u

MW IN: 9.5  
VIS IN: 48  
MW OUT: 9.5  
VIS OUT: 46

MD: 7,291'  
TVD: 7,187.19'  
INC: 32.08°  
AZM: 66.89°  
VS: -168.32'

MD: 7,385'  
TVD: 7,263.03'  
INC: 40.25°  
AZM: 71.55°  
VS: -116.33'

WOB: 31.2klbs  
RPM: 0  
SPM: 198  
SPP: 3,775psi

Sharon Springs
7300 MD/7195 TVD

Niobrara
7315 MD/7207 TVD

MD: 7,480'  
TVD: 7,331.36'  
INC: 47.77°  
AZM: 79.64°  
VS: -52.37'

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



7450-7500 MRLST 
(75%): med gy-dk gy-occ 
blk, frm-hd-brit, med fis 
sb blky-blky, sm-sl slty 
tex, mod calc; CHK 
(25%): lt gy-dk gy, tn hue 
thru, wxy lmst lstr, sb 
frm-frm-brit, hi fis, blky-sb 
plty-plty, chky tex, hi calc

7500-7550 MRLST 
(60%): dk gy-gyshbn ip, 
sb frm-frm, brit ip, blky, 
sm-sl slty arg tex, occ 
mot brn mrly incl ip, occ 
calc frac fill; CHK (40%): 
med gy, dk gy ip, tr lt gy, 
frm-brit, sb blky-blky 
ctngs, chky tex, occ 
foram, tr vf pyr, hi calc

7550-7600 CHK (65%): v 
lt gy-lt gy, med gy ip, 
sft-sb frm-frm mod fis sb 
blky-blky ctngs, sm 
chky-sl slty arg tex, hi 
calc; MRLST (35%): dk 
gy-blk wi occ brn marl 
incl, frm, brit, mod fis sb 
blky-blky ctngs, sm sl slty 
tex, mod calc

7600-7650 MRLST 
(70%): med gy-dk gy-occ 
blk, frm-hd-brit, med fis 
sb blky-blky, sm-sl slty 
tex, mod calc; CHK 
(30%): lt gy-dk gy, tn hue 
thru, wxy lmst lstr, sb 
frm-frm-brit, hi fis, blky-sb 
plty-plty, sm tex, hi calc

7650-7700 CHK (70%): lt 
gy-gyshbn-med gy wi occ 
f wh chky incl thru, frm, sb 
blky-blky ctngs, chky tex, 
rr-tr foram, tr fos frags, v 
calc; MRLST (30%): med 
gyshbn-dk gy, frm-brit, 
blky-sb blky, sm arg-sl 
slty tex, mod calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

415u

542u

WOB: 37.2klbs  
RPM: 0  
SPM: 202  
SPP: 4,092psi

MW IN: 9.5  
VIS IN: 45  
MW OUT: 9.5+  
VIS OUT: 42

VS: -52.37'

MD: 7,575'  
TVD: 7,392.65'  
INC: 52.03°  
AZM: 90.45°  
VS: 19.87'

MD: 7,670'  
TVD: 7,448.44'  
INC: 56.03°  
AZM: 93.35°  
VS: 96.66'

B Chalk
7549 MD/7376 TVD

C Chalk
7658 MD/7442 TVD

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



7700-7750 MRLST 
(75%): v dk gy-blk, 
frm-hd-brit, sm arg-sl slty 
tex, rr f wh chky incl ip, 
mod calc; CHK (25%): lt 
gy-med gy occ dk gy, sb 
frm-frm, blky, sm arg-sl 
slty tex, tr-rr vf pyr strg ip, 
hi calc 

7700-7800 MRLST 
(65%): dk gy-dk gyshbn, 
sl hd-v frm, mod fis, sb 
blky-tab ctngs, sm arg 
tex, mod calc, tr pp mic 
pyr; CHK (35%): med 
gy-lt gy, sme offwht, 
frm-sft, mod fis, tab-sb 
blky, tr free CHK, v calc

7800-7850 MRLST 
(50%): med gy-dk gy-occ 
blk, frm-hd-brit, med fis 
sb blky-blky, sm-sl slty 
tex, mod calc; CHK 
(50%): lt gy-offwht, wxy 
lmst lstr, sb frm-frm-brit, 
hi fis, blky-sb plty-plty, sm 
tex, hi calc

7850-7900 CHK (70%): 
wht ip- lt gy-gy, sb rnd, 
frm-fri-sft, dull-rthy, shky 
tex, calc; MRLST (30%): 
med gy-dk gy, sb 
rnd-blkgy, frm-hd, 
dull-rthy, v calc, occ slty, 
tr-rr pyrc nod

7900-7950 CHK (85%): 
off wh-lt gy wi occ-com 
wh chky incl, sft-sb frm, 
sb blky-blky, sm chk, tr vf 
pyr, hi calc; MRLST 
(15%): dk gy, frm, brit, sb 
blky, sl slty tex, occ brn 
marly incl, rr vf pyr, mod 
calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

457u

154u

193u

MW IN: 9.6+  
VIS IN: 47  
MW OUT: 9.5  
VIS OUT: 45

WOB: 33.4klbs  
RPM: 0  
SPM: 198  
SPP: 3,845psi

MD: 7,764'  
TVD: 7,496.69'  
INC: 62.18°  
AZM: 91.5°  
VS: 177.18'

D Chalk
7740 MD/7485 TVD

MD: 7,859'  
TVD: 7,536.4'  
INC: 68.38°  
AZM: 92.73°  
VS: 263.35'

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



8050-8100 LMST 
(100%): lt gy-tn-lt gyshbn, 
rr dk gy lmst, crpxln 
mudst, occ wkst, tr vf pyr, 
hi calc

7900-7950 CHK (85%): 
off wh-lt gy wi occ-com 
wh chky incl, sft-sb frm, 
sb blky-blky, sm chk, tr vf 
pyr, hi calc; MRLST 
(15%): dk gy, frm, brit, sb 
blky, sl slty tex, occ brn 
marly incl, rr vf pyr, mod 
calc

7950-8000 CHK (75%): v 
lt gy-lt gy, lt gyshbn-med 
gy ip, sft-sb frm-frm, sb 
blky-blky, tr c pyr strg, hi 
calc; MRLST (25%): dk 
gy-blk wi occ brn marl 
incl, frm, brit, mod fis sb 
blky-blky ctngs, sm sl slty 
tex, mod calc

8000-8050 LS (70%): 
tn-lt brn, frm, brit, ang 
ctngs, crpxln mudst, occ 
wkst, tr vf pyr, hi calc; 
CHK (30%): off wh-lt gy, 
sft-sb frm-frm-brit mod fis 
sb blky-blky ctngs, 
occ-com wh chky incl, sm 
chky-sl slty-sl gt tex, tr vf 
pyr, hi calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

576u

153u

WOB: 41.3klbs  
RPM: 30  
SPM: 202  
SPP: 4,538psi

MD: 7,954'  
TVD: 7,564.68'  
INC: 76.95°  
AZM: 95.28°  
VS: 353.67'

MD: 8,048'  
TVD: 7,583.79'  
INC: 79.59°  
AZM: 95.72°  
VS: 445.22'

MW IN: 9.7  
VIS IN: 46  
MW OUT: 9.6+  
VIS OUT: 45

Fort Hayes
8080 MD/7589 TVD

MD: 8,143'  
TVD: 7,598.59'  
INC: 82.49°  
AZM: 92.56°  

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



8100-8200LS (100%): lt 
gy-tn-lt brn, frm, brit, sb 
blky-blky, sme plty, crpxln 
mudst-mict, occ wkst, tr vf 
pyr, hi calc

8200-8300 LS (90%) 
med gry-tn wht ip, hd-brit, 
v ang-blky, cryptoxln tex, 
hi calc; SST (10%): pred 
med gy-dk gy brn, fri-sli fri 
gr sup clus cons wi arg & 
silc cmt, occ lt gy-gy mtx 
sup ss cons wi arg cmt, 
ply srtd vf-f sd grs, calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

303u

450u

WOB: 40.5klbs  
RPM: 31  
SPM: 201  
SPP: 4,577psi

MW IN: 9.8+  

Codell
8279 MD/7612 TVD

AZM: 92.56°  
VS: 538.75'

MD: 8,237'  
TVD: 7,608.45'  
INC: 85.47°  
AZM: 90.27°  
VS: 632.17'

MW IN: 9.8  
VIS IN: 45  
MW OUT: 9.7  
VIS OUT: 43

MD: 8,331'  
TVD: 7,614.61'  
INC: 87.01°  
AZM: 87.99°  
VS: 725.95'

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



8300-8400 SST (100%): 
lt gy-gy-gy-gyshbn-dk gy, 
p-mod srtd vf-f sd grs, 
predy frm-hd sli fri gr sup 
sst clus cons wi silc cmt 
wi com wh sd grs, com 
off wh-lt gy-gy sft-sb frm v 
arg sst, predy non calc, sl 
calc ip

8400-8500 SST (100%): 
dk gy-dk gy brn gr-mtx 
sup clus, occ lt gy-gy mtx 
sup sst, pred dk gy wi f 
sb rd qtz sd gr incl, p srtd 
vf-f sd grs, pred sb rd-rd 
sli fri gr sup ss clus cons 
wi silc & arg cmt, uncons 
ip, non calc 

8500-8600 SST (80%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY SST 
(20%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

814u

424u

139u

MW IN: 9.8+  
VIS IN: 46  
MW OUT: 9.8  
VIS OUT: 45

WOB: 36.1klbs  
RPM: 0  
SPM: 200  
SPP: 3,777psi

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.8  
VIS OUT: 45

MD: 8,520'  
TVD: 7,625.37'  
INC: 88.46°  
AZM: 90.01°  
VS: 909.23'

MD: 8,426'  
TVD: 7,620.62'  
INC: 85.74°  
AZM: 87.72°  
VS: 815.39'

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



8700-8800 SST (90%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
non-l calc; LMST (10%): 
brn, frm-hd, blky-tab sm 
crpxln mudst, l-mod calc

8600-8700 SST (30%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY/ARG SST 
(30%): lt gy-med gy, 
sft-sb frm, p-mod srtd, 
mtx sup sst cons wi v arg 
cmt, slty-sdy thru, non 
calc

8500-8600 SST (80%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY SST 
(20%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

258u

268u

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.8  
VIS OUT: 45

WOB: 39klbs 
RPM: 0  
SPM: 198  
SPP: 3,670psi

WOB: 29klbs 
RPM: 60  
SPM: 204  
SPP: 4,430psi

MD: 8,709'  
TVD: 7,626.59'  
INC: 89.87°  
AZM: 90.01°  
VS: 1,098.22'

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.85  
VIS OUT: 45

MD: 8,614'  
TVD: 7,626.56'  
INC: 90.09°  
AZM: 89.83°  
VS: 1,003.22'

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



8900-9000 SST (90%): 
gy-dk gy, occ v dk gy, sb 
frm-frm mtx sup arg 
sst-frm-sli fri gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs grdg to 
slt, non-l calc; SLTST 
(10%): dk gy, frm-brit, plty, 
slc, occ arg strg grdg to 
shy sltst, non calc

8800-8900 SST (75%): 
gy-dk gy-occ v dk gy, 
frm-hd, mod srtd f-u f 
ang-sb ang-sb rd sd grs, 
sli fri gr sup sst clus 
cons wi silc cmt, non-l 
calc; LMST (25%): brn, 
frm-hd, blky-tab sm 
crpxln mudst, l-mod calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

1651u

538u

15' DTW

MD: 8,993'  
TVD: 7,619.72'  
INC: 91.23°  
AZM: 89.92°  
VS: 1,382.13'

WOB: 37klbs 
RPM: 60  
SPM: 201  
SPP: 4,600psi

MD: 8,899'  
TVD: 7,622.28'  
INC: 91.89°  
AZM: 90.09°  
VS: 1,288.16'

MD: 8,803'  
TVD: 7,625.3'  
INC: 91.71°  
AZM: 89.92°  
VS: 1,192.21'

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 (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



9100-9200 SST (80%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY SST 
(20%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

9000-9100 SST (75%): 
gy-dk gy, occ v dk gy, sb 
frm-frm mtx sup arg 
sst-frm-sli fri gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs grdg to 
slt, non-l calc; SLTST 
(25%): dk gy, frm-brit, plty, 
slc, occ arg strg grdg to 
shy sltst, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

449u

432u

329u

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.8  
VIS OUT: 45

WOB: 35klbs 
RPM: 61  
SPM: 202  
SPP: 4,580psi

MD: 9,183'  
TVD: 7,621.03'  
INC: 88.77°  
AZM: 89.83°  
VS: 1,572.1'

MD: 9,088'  
TVD: 7,619.36'  
INC: 89.21°  
AZM: 90.36°  
VS: 1,477.12'

9,020

9,030

9,040

9,050

9,060

9,070

9,080

9,090

9,100

9,110

9,120

9,130

9,140

9,150

9,160

9,170

9,180

9,190

9,200

9,210

9,220

9,230

9,240

9,250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



9300-9400 SST (70%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY SST 
(30%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

9200-9300 SST (75%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY/ARG SST 
(25%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

449u

339u

393u

WOB: 37klbs 
RPM: 61  
SPM: 204  
SPP: 4,730psi

MD: 9,467'  
TVD: 7,626.05'  
INC: 89.3°  

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.8  
VIS OUT: 45

MD: 9,373'  
TVD: 7,625.15'  
INC: 89.6°  
AZM: 90.09°  
VS: 1,762.05'

MD: 9,277'  
TVD: 7,623.41'  
INC: 88.33°  
AZM: 90.36°  
VS: 1,666.07'

9,240

9,250

9,260

9,270

9,280

9,290

9,300

9,310

9,320

9,330

9,340

9,350

9,360

9,370

9,380

9,390

9,400

9,410

9,420

9,430

9,440

9,450

9,460

9,470

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



9600-9700 SST (50%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt 
grdg down to sltst, vf-f-u f 
p srtd ang-sb ang-sb rd 
sd grs, tr vf pyr, mod calc; 
SHY SST (35%): lt 
gy-med gy, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc; SLST (15%): 
gy-dk gy, frm, brit, silc-occ 
sl arg, non calc

9500-9600 SST (50%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt 
grdg down to sltst, vf-f-u f 
p srtd ang-sb ang-sb rd 
sd grs, tr vf pyr, mod calc; 
SHY SST (35%): lt 
gy-med gy, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc; SLST (15%): 
gy-dk gy, frm, brit, silc-occ 
sl arg, non calc

9400-9500 SST (65%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY/ARG SST 
(35%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

312u

338u

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.8  
VIS OUT: 45

WOB: 37klbs 
RPM: 61  
SPM: 200  
SPP: 4,700psi

MD: 9,656'  
TVD: 7,628.84'  
INC: 90.04°  
AZM: 89.66°  
VS: 2,045.02'

MD: 9,562'  
TVD: 7,627.76'  
INC: 88.64°  
AZM: 90.53°  
VS: 1,951.03'

TVD: 7,626.05'  
INC: 89.3°  
AZM: 90.45°  
VS: 1,856.05'

9,460

9,470

9,480

9,490

9,500

9,510

9,520

9,530

9,540

9,550

9,560

9,570

9,580

9,590

9,600

9,610

9,620

9,630

9,640

9,650

9,660

9,670

9,680

9,690

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



9800-9900 SST (45%): 
dk gy-v dk gy, mod srtd 
slty-vf sd grs grdg to 
sltst-arg sltst, f sd grs ip, 
sb frm-frm mtx sup arg 
sst, l-mod calc wi incr arg 
cmt grdg to shy sst; SHY 
SST (40%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc; 
SLST (15%): gy-dk gy, 
frm, brit, silc-occ sl arg, 
non calc

9700-9800 SST (60%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt 
grdg down to sltst, vf-f-u f 
p srtd ang-sb ang-sb rd 
sd grs, tr vf pyr, mod calc; 
SHY SST (30%): lt 
gy-med gy, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc; SLST (10%): 
gy-dk gy, frm, brit, silc-occ 
sl arg, non calc

9600-9700 SST (50%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt 
grdg down to sltst, vf-f-u f 
p srtd ang-sb ang-sb rd 
sd grs, tr vf pyr, mod calc; 
SHY SST (35%): lt 
gy-med gy, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc; SLST (15%): 
gy-dk gy, frm, brit, silc-occ 
sl arg, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

278u

210u

281u

WOB: 39klbs 
RPM: 60  
SPM: 202  
SPP: 4,780psi

MD: 9,844'  
TVD: 7,629.32'  
INC: 90.7°  
AZM: 89.39°  
VS: 2,233.01'

MD: 9,750'  
TVD: 7,629.35'  
INC: 89.34°  
AZM: 90.71°  
VS: 2,139.01'

9,680

9,690

9,700

9,710

9,720

9,730

9,740

9,750

9,760

9,770

9,780

9,790

9,800

9,810

9,820

9,830

9,840

9,850

9,860

9,870

9,880

9,890

9,900

9,910

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



10000-10100 SST (65%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY/ARG SST 
(35%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

9900-10000 SST (55%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt 
grdg down to sltst, vf-f-u f 
p srtd ang-sb ang-sb rd 
sd grs, tr vf pyr, mod calc; 
SHY SST (30%): lt 
gy-med gy, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc; SLST (15%): 
gy-dk gy, frm, brit, silc-occ 
sl arg, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

220u

234u

278u

WOB: 39klbs 
RPM: 60  
SPM: 202  
SPP: 4,850psi

MW IN: 9.85  
VIS IN: 47  
MW OUT: 9.9  
VIS OUT: 47

MD: 10,128'  
TVD: 7,627.73'  

MD: 10,034'  
TVD: 7,628.7'  
INC: 89.78°  
AZM: 91.41°  
VS: 2,422.98'

MD: 9,939'  
TVD: 7,628.63'  
INC: 90.13°  
AZM: 90.71°  
VS: 2,328'

9,900

9,910

9,920

9,930

9,940

9,950

9,960

9,970

9,980

9,990

10,000

10,010

10,020

10,030

10,040

10,050

10,060

10,070

10,080

10,090

10,100

10,110

10,120

10,130

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



10200-10300 SST (80%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-p-mod srtd ang-sb 
ang-sb rd sd grs, tr vf 
pyr-pyr intbdd strg, l-mod 
calc; SHY SST (20%): lt 
gy-med gy, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc

10100-10200 SST (70%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY SST 
(30%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

236u

200u

MW IN: 9.85  
VIS IN: 47  
MW OUT: 9.9  
VIS OUT: 47

WOB: 31klbs 
RPM: 60  
SPM: 200  
SPP: 4,470psi

MD: 10,318'  
TVD: 7,623.71'  
INC: 91.06°  
AZM: 90.53°  
VS: 2,706.92'

MD: 10,223'  
TVD: 7,625.57'  
INC: 91.19°  
AZM: 89.83°  
VS: 2,611.94'

TVD: 7,627.73'  
INC: 91.41°  
AZM: 89.3°  
VS: 2,516.97'

10,120

10,130

10,140

10,150

10,160

10,170

10,180

10,190

10,200

10,210

10,220

10,230

10,240

10,250

10,260

10,270

10,280

10,290

10,300

10,310

10,320

10,330

10,340

10,350

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



10500-10600 SST (70%): 
gy-dk gy-v dk gy, p-mod 
srtd vf sd grs grdg to slt, 
frm-sli fri gr-mtx sup sst 
clus cons wi silc cmt-arg 
mtx sup cmt ip, non-mod 
calc; SHY SST (30%): 
predy lt gy, med gy ip, wh 
lamn ip, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc

10400-10500 SST (70%): 
gy-dk gy-v dk gy, p-mod 
srtd vf sd grs grdg to slt, 
frm-sli fri gr-mtx sup sst 
clus cons wi silc cmt-arg 
mtx sup cmt ip, non-mod 
calc; SHY SST (30%): 
predy lt gy, med gy ip, wh 
lamn ip, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc

10300-10400 SST (80%): 
gy-dk gy, occ v dk gy, 
frm-sli fri predy gr sup sst 
clus cons wi silc cmt, 
vf-f-p-mod srtd ang-sb 
ang-sb rd sd grs, tr vf 
pyr-pyr intbdd strg, l-mod 
calc; SHY SST (20%): lt 
gy-med gy, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

227u

174uMW IN: 9.8  
VIS IN: 47  
MW OUT: 9.8  
VIS OUT: 47

8/15/18

MD: 10,507'  
TVD: 7,622.17'  
INC: 89.47°  
AZM: 89.39°  
VS: 2,895.85'

MD: 10,413'  
TVD: 7,622.28'  
INC: 90.66°  
AZM: 92.29°  
VS: 2,801.87'

10,340

10,350

10,360

10,370

10,380

10,390

10,400

10,410

10,420

10,430

10,440

10,450

10,460

10,470

10,480

10,490

10,500

10,510

10,520

10,530

10,540

10,550

10,560

10,570

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



10700-10800 SST (80%): 
gy-dk gy, p-mod srtd vf-f 
sd grs grdg to slt ip, pred 
gr-mtx sup sst clus cons 
wi silc-arg cmt, slty 
intbds ip, non-mod calc; 
SHY SST (20%): predy lt 
gy, med gy ip, sft-sb frm, 
mtx sup v arg sst, 
slty-sdy, non calc-l calc

10600-10700 SST (75%): 
gy-dk gy-v dk gy, occ lt gy 
arg sst grdg to shy sst, 
p-mod srtd vf-f sd grs 
grdg to slt, sb frm-frm-sli 
fri gr-mtx sup sst clus 
cons wi silc cmt-arg mtx 
sup cmt ip, non-mod 
calc; SHY SST (25%): 
predy lt gy, med gy ip, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

10500-10600 SST (70%): 
gy-dk gy-v dk gy, p-mod 
srtd vf sd grs grdg to slt, 
frm-sli fri gr-mtx sup sst 
clus cons wi silc cmt-arg 
mtx sup cmt ip, non-mod 
calc; SHY SST (30%): 
predy lt gy, med gy ip, wh 
lamn ip, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

190u

207u

181u

MW IN: 9.8  
VIS IN: 47  
MW OUT: 9.8  
VIS OUT: 47

MD: 10,792'  
TVD: 7,625.12'  

MD: 10,697'  
TVD: 7,623.63'  
INC: 89.47°  
AZM: 88.69°  
VS: 3,085.82'

WOB: 38klbs 
RPM: 60  
SPM: 202  
SPP: 4,920psi

MD: 10,602'  
TVD: 7,622.9'  
INC: 89.65°  
AZM: 89.13°  
VS: 2,990.84'

10,560

10,570

10,580

10,590

10,600

10,610

10,620

10,630

10,640

10,650

10,660

10,670

10,680

10,690

10,700

10,710

10,720

10,730

10,740

10,750

10,760

10,770

10,780

10,790

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



10900-11000 SST (95%): 
off wh-lt gy-dk gy-v dk gy, 
p-mod srtd vf-f sd grs 
grdg to slt ip, sb frm-frm 
mtx sup sst clus cons wi 
arg cmt grdg to shy sst 
ip, gr sup sli fri gr sup 
ss-sltst clus cons wi silc 
cmt, non-mod calc; SHY 
SST (5%): lt gy, sft-sb frm 
mtx sup v arg sst, slty-sdy 
ip, non calc-sl calc

10800-10900 SST (90%): 
off wh-lt gy-dk gy-v dk gy, 
p-mod srtd vf-f sd grs 
grdg to slt ip, sb frm-frm 
mtx sup sst clus cons wi 
arg cmt grdg to shy sst 
ip, gr sup sli fri gr sup 
ss-sltst clus cons wi silc 
cmt, non-mod calc; SHY 
SST (10%): predy lt gy, 
med gy ip, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc

10700-10800 SST (80%): 
gy-dk gy, p-mod srtd vf-f 
sd grs grdg to slt ip, pred 
gr-mtx sup sst clus cons 
wi silc-arg cmt, slty 
intbds ip, non-mod calc; 
SHY SST (20%): predy lt 
gy, med gy ip, sft-sb frm, 
mtx sup v arg sst, 
slty-sdy, non calc-l calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

214u

176u

WOB: 39klbs 
RPM: 61  
SPM: 201  
SPP: 4,920psi

MW IN: 9.9  
VIS IN: 48  
MW OUT: 9.9  
VIS OUT: 47

MD: 10,981'  
TVD: 7,626.21'  
INC: 89.43°  
AZM: 89.3°  
VS: 3,369.71'

MD: 10,886'  
TVD: 7,625.95'  
INC: 90.26°  
AZM: 88.69°  
VS: 3,274.73'

WOB: 37klbs 
RPM: 60  
SPM: 202  
SPP: 4,930psi

TVD: 7,625.12'  
INC: 88.73°  
AZM: 87.9°  
VS: 3,180.77'

10,780

10,790

10,800

10,810

10,820

10,830

10,840

10,850

10,860

10,870

10,880

10,890

10,900

10,910

10,920

10,930

10,940

10,950

10,960

10,970

10,980

10,990

11,000

11,010

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



11100-11200 SST (80%): 
gy-dk gy, p-mod srtd vf-f 
sd grs grdg to slt ip, pred 
gr-mtx sup sst clus cons 
wi silc-arg cmt, slty 
intbds ip, mod calc; SHY 
SST (20%): predy lt gy, 
med gy ip, sft-sb frm, mtx 
sup v arg sst, slty-sdy, l 
calc

11000-11100 SST (90%): 
gy-dk gy, p-mod srtd vf-f 
sd grs grdg to slt ip, pred 
gr-mtx sup sst clus cons 
wi silc-arg cmt, slty 
intbds ip, mod calc; SHY 
SST (10%): predy lt gy, 
med gy ip, sft-sb frm, mtx 
sup v arg sst, slty-sdy, l 
calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

263u

223u

SPP: 4,920psi

MD: 11,170'  
TVD: 7,626.13'  
INC: 90.04°  
AZM: 88.69°  
VS: 3,563.99'

WOB: 37klbs 
RPM: 61  
SPM: 204  
SPP: 5,040psi

MW IN: 9.9  
VIS IN: 48  
MW OUT: 9.9  
VIS OUT: 47

MD: 11,075'  
TVD: 7,626.42'  
INC: 90.31°  
AZM: 88.6°  
VS: 3,469'

11,000

11,010

11,020

11,030

11,040

11,050

11,060

11,070

11,080

11,090

11,100

11,110

11,120

11,130

11,140

11,150

11,160

11,170

11,180

11,190

11,200

11,210

11,220

11,230

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



11200-113000 SST 
(80%): gy-dk gy, occ v dk 
gy, sb frm-frm mtx sup 
arg sst-frm-sli fri gr sup 
sst clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs grdg to 
slt, non-l calc; SLTST 
(20%): dk gy, frm-brit, plty, 
slc, occ arg strg grdg to 
shy sltst, non calc

11300-114000 SST 
(85%): gy-dk gy-v dk gy, 
sb frm-frm-brit, vf-f-u f p 
srtd ang-sb ang-sb rd sd 
grs grdg to sltst, mod 
calc, non-sl calc ip; 
SLTST (15%): dk gy, 
frm-brit, plty, slc, 
non-mod calc 

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

212u

193u

217u

MD: 11,359'  
TVD: 7,627.73'  
INC: 88.9°  
AZM: 89.22°  
VS: 3,752.96'

WOB: 37klbs 
RPM: 60  
SPM: 202  
SPP: 5,050psi

MW IN: 9.95  
VIS IN: 47  
MW OUT: 10.0  
VIS OUT: 47

MD: 11,265'  
TVD: 7,626.46'  
INC: 89.56°  
AZM: 88.86°  
VS: 3,658.98'

MW IN: 9.9  
VIS IN: 48  
MW OUT: 9.9  
VIS OUT: 47

11,220

11,230

11,240

11,250

11,260

11,270

11,280

11,290

11,300

11,310

11,320

11,330

11,340

11,350

11,360

11,370

11,380

11,390

11,400

11,410

11,420

11,430

11,440

11,450

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



11400-11500 SST (50%): 
gy-dk gy-v dk gy, p-mod 
srtd vf sd grs grdg to slt, 
frm-sli fri gr-mtx sup sst 
clus cons wi silc cmt-arg 
mtx sup cmt ip, non-mod 
calc; SLTST (35%): dk gy, 
frm-brit, plty, slc, 
non-mod calc; SHY SST 
(15%): predy lt gy, med gy 
ip, wh lamn ip, sft-sb frm, 
mtx sup v arg sst, 
slty-sdy, non calc

11500-11600 SLST 
(55%): gy-dk gy, frm, brit, 
silc-occ sl arg, non calc; 
SST (30%): dk gy-v dk gy, 
mod srtd slty-vf sd grs 
grdg to sltst-arg sltst, f sd 
grs ip, sb frm-frm mtx 
sup arg sst, l-mod calc 
wi incr arg cmt grdg to 
shy sst; SHY SST (15%): 
lt gy-med gy, sft-sb frm, 
mtx sup v arg sst, 
slty-sdy, non calc

11600-11700 SLTST 
(75%): gy-dk gy, frm, brit, 
silc-occ sl arg, non calc; 
SST (15%): gy-dk gy, occ 
v dk gy, frm-sli fri predy gr 
sup sst clus cons wi silc 
cmt grdg down to sltst, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY SST 
(10%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3299u

181u

MD: 11,549'  
TVD: 7,629.29'  
INC: 89.3°  
AZM: 87.99°  
VS: 3,942.9'

WOB: 40klbs 
RPM: 60  
SPM: 200  
SPP: 5,016psi

MD: 11,644'  
TVD: 7,630.89'  
INC: 88.77°  
AZM: 87.55°  
VS: 4,037.84'

MD: 11,454'  
TVD: 7,628.67'  
INC: 89.96°  
AZM: 88.07°  
VS: 3,847.94'

11,440

11,450

11,460

11,470

11,480

11,490

11,500

11,510

11,520

11,530

11,540

11,550

11,560

11,570

11,580

11,590

11,600

11,610

11,620

11,630

11,640

11,650

11,660

11,670

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



11700-11800 SLTST 
(75%): dk gy, frm-brit, plty, 
slc, occ arg strg grdg to 
shy sltst, non calc; SST 
(15%): gy-dk gy, occ v dk 
gy, sb frm-frm mtx sup 
arg sst-frm-sli fri gr sup 
sst clus cons wi silc cmt, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs grdg to 
slt, non-l calc; SHY SST 
(10%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

11800-11900 SLTST 
(65%): gy-dk gy, frm, brit, 
silc-occ sl arg, non calc 
SST (25%): gy-dk gy, 
p-mod srtd vf-f sd grs 
grdg to slt ip, pred gr-mtx 
sup sst clus cons wi 
silc-arg cmt, slty intbds 
ip, mod calc; SHY SST 
(10%): predy lt gy, med gy 
ip, sft-sb frm, mtx sup v 
arg sst, slty-sdy, l calc

11600-11700 SLTST 
(75%): gy-dk gy, frm, brit, 
silc-occ sl arg, non calc; 
SST (15%): gy-dk gy, occ 
v dk gy, frm-sli fri predy gr 
sup sst clus cons wi silc 
cmt grdg down to sltst, 
vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SHY SST 
(10%): lt gy-med gy, 
sft-sb frm, mtx sup v arg 
sst, slty-sdy, non calc

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

253u

102u

WOB: 36.2klbs  
RPM: 61  
SPM: 200  
SPP: 4,912psi

MD: 11,832'  
TVD: 7,631.21'  
INC: 90.75°  
AZM: 90.53°  
VS: 4,225.8'

MD: 11,738'  
TVD: 7,631.86'  
INC: 90.04°  
AZM: 88.95°  
VS: 4,131.8'

MW IN: 9.9+  
VIS IN: 46  
MW OUT: 10.0  
VIS OUT: 45

11,660

11,670

11,680

11,690

11,700

11,710

11,720

11,730

11,740

11,750

11,760

11,770

11,780

11,790

11,800

11,810

11,820

11,830

11,840

11,850

11,860

11,870

11,880

11,890

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



11800-11900 SLTST 
(65%): gy-dk gy, frm, brit, 
silc-occ sl arg, non calc 
SST (25%): gy-dk gy, 
p-mod srtd vf-f sd grs 
grdg to slt ip, pred gr-mtx 
sup sst clus cons wi 
silc-arg cmt, slty intbds 
ip, mod calc; SHY SST 
(10%): predy lt gy, med gy 
ip, sft-sb frm, mtx sup v 
arg sst, slty-sdy, l calc

11900-12000 SLTST 
(75%): gy-dk gy, frm, brit, 
silc-occ sl arg, non calc; 
SST (10%): gy-dk gy, occ 
v dk gy, frm-sli fri predy gr 
sup sst clus cons wi silc 
cmt, vf-f-u f p srtd ang-sb 
ang-sb rd sd grs, tr vf pyr, 
mod calc; SH (10%): lt 
gy-med gy, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc

12000-12115 SLTST 
(75%): gy-dk gy, frm, brit, 
silc-occ sl arg, non calc; 
SH (20%): predy lt gy, 
med gy ip, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc; SST (5%): gy-dk 
gy-v dk gy arg sst grdg to 
shy sst, p-mod srtd vf-f 
sd grs grdg to slt, sb 
frm-frm-sli fri gr-mtx sup 
sst clus cons wi silc 
cmt-arg mtx sup cmt ip, 
non-mod calc, scat tn 
BENT

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

189u

145u

90u

163u

113u

228u

236u

MD: 11,927'  
TVD: 7,629.9'  
INC: 90.84°  
AZM: 91.24°  
VS: 4,320.76'

WOB: 37.5klbs  
RPM: 61  
SPM: 200  
SPP: 4,954psi

MD: 12,022'  
TVD: 7,628.94'  
INC: 90.31°  
AZM: 90.89°  
VS: 4,415.73'

MD: 12,051'  
TVD: 7,628.86'  
INC: 90°  
AZM: 90.62°  
VS: 4,444.72'

11,880

11,890

11,900

11,910

11,920

11,930

11,940

11,950

11,960

11,970

11,980

11,990

12,000

12,010

12,020

12,030

12,040

12,050

12,060

12,070

12,080

12,090

12,100

12,110

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250

ROP (min/ft)0 1
GAMMA (API)0 250



12000-12115 SLTST 
(75%): gy-dk gy, frm, brit, 
silc-occ sl arg, non calc; 
SH (20%): predy lt gy, 
med gy ip, sft-sb frm, mtx 
sup v arg sst, slty-sdy, 
non calc; SST (5%): gy-dk 
gy-v dk gy arg sst grdg to 
shy sst, p-mod srtd vf-f 
sd grs grdg to slt, sb 
frm-frm-sli fri gr-mtx sup 
sst clus cons wi silc 
cmt-arg mtx sup cmt ip, 
non-mod calc, scat tn 
BENT

GAS (units)
1 10 100 1,0001E4

C1-C5 (PPM)
150 1.5E3 1.5E4 1.5E51.5E6

Pason Gas
0.4 4 40 400 4E3

MD: 12,115'  
TVD: 7,628.86'  
INC: 90°  
AZM: 90.62°  
VS: 4,503.36'

TD Well @ 
08:15hrs 
8/15/2018

*Bit Projection*

12,100

12,110

12,120

12,130

12,140

12,150

ROP (min/ft)0 1
GAMMA (API)0 250


