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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

GLAUCONITE

FERRUGINOUS

FERRUGINOUS PELLET

FELDSPAR

DOLOMITIC
COAL - THIN BEDS
CHTLT
CHTDK
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CRINOID
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CEPHALOPOD
BRYOZOA
BRACHOIPOD
BIOCLASTIC
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8/17/2018Service 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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6700-6750 SLTY SH 
(70%): off wh-v lt gy-v lt 
gyshbn, occ med gy, 
predy sft-sb frm w 
hydrated water solu l fis 
gumbo ctngs, occ frm 
mod fis sb blky-blky slty 
sh ctngs grdg to v arg 
sltst, slty thru, occ sdy, vf 
lam, non calc; SLTST 
(30%): gy-dk gy, frm-sl 
hrd, blky, tr vf pyr, non 
calc

6750-6800 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

6800-6850 SLTY SH 
(50%): med gy-med 
gyshbn, dk gy, med 
frm-sl hd, sb blky-tab 
ctngs, sl slty thru, vf lam, 
tr mic pyr, non calc; 
SLTST (40%): gy-dk gy, 
frm-sl hrd, blky, non calc, 
rgh tex, tr pyr; SST (10%): 
offwht-lt gy, frm, blky, w 
cons gr sup cls cons wi 
arg-silc cmt, v f grnd grdg 
to slt

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

35u

MW IN: 9.45  
VIS IN: 45  
MW OUT: 9.5  
VIS OUT: 43

MD: 6,724'  
TVD: 6,660.98'  
INC: 12.22°  
AZM: 51.77°  
VS: -265.17'

MD: 6,818'  
TVD: 6,751.88'  
INC: 17.14°  
AZM: 46.76°  
VS: -247.23'

MW IN: 9.5  
VIS IN: 45  
MW OUT: 9.5  
VIS OUT: 43

WOB: 57.3klbs  
RPM: 0  
SPM: 196  
SPP: 4,303psi

Bit #: 1 
Type: U516M 
Size: 8 1/2 
Depth In: 2,449' 
Depth Out: 
10,763' 
Hours: 32.5 hrs  
Avg Ft/Hr: 256 '/hr 
Jets: 6x13 
S/N: 41713

6,640

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

6,840

6,850

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

Crestone Peak
Resources

Sam 3C-25H-M166

9 5/8" Surface 
Casing @ 2,449'

Spud Date: 8/17/18
2 man Logging 
Began: 8/17/18 @ 
6,800'

All Depths
Correspond to
Driller's Pipe Tally
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6850-6900 SLTY SH 
(775085%): 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 (50%): 
gy-dk gy, frm-brit, 
blky-plty, slty tex, non calc

6950-7000 SLTY SH 
(60%): gyshbn-lt gy, mot 
med gy, lam dk brn, sl 
frm-frm, stri, blky, splt ip, 
vf lam, occ slty, sl 
micmica, non-sl calc; 
SLTST (40%): med gy-dk 
gy, blky, frm-sl hrd, rgh 
tex, non calc, micmica

7000-7050 SLTY SH 
(50%): mod dk gy-v dk gy, 
tr gyshbn-lt gy, v rr blk, 
frm-v frm, sb plty, v f slty 
tex; SLTST (50%): gy-dk 
gy, frm-sl hrd, blky, non 
calc, rgh tex, tr pyr

6900-6950 SLTY SH 
(60%): med gy-med 
gyshbn, dk gy, med 
frm-sl hd, sb blky-tab 
ctngs, sl slty thru, vf lam, 
tr mic pyr, non calc; 
SLTST (30%): gy-dk gy, 
frm-sl hrd, blky, non calc, 
rgh tex, tr pyr; SST (10%): 
offwht-lt gy, frm, blky, w 
cons gr sup cls cons wi 
arg-silc cmt, v f grnd grdg 
to slt

6800-6850 SLTY SH 
(50%): med gy-med 
gyshbn, dk gy, med 
frm-sl hd, sb blky-tab 
ctngs, sl slty thru, vf lam, 
tr mic pyr, non calc; 
SLTST (40%): gy-dk gy, 
frm-sl hrd, blky, non calc, 
rgh tex, tr pyr; SST (10%): 
offwht-lt gy, frm, blky, w 
cons gr sup cls cons wi 
arg-silc cmt, v f grnd grdg 
to slt

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

30u

35u

MW IN: 9.5  
VIS IN: 45  
MW OUT: 9.5  
VIS OUT: 43

VIS OUT: 43

MD: 6,913'  
TVD: 6,840.53'  
INC: 25.27°  
AZM: 69.79°  
VS: -217.88'

WOB: 16.5klbs  
RPM: 0  
SPM: 202  
SPP: 3,442psi

MD: 7,007'  
TVD: 6,922.4'  
INC: 33.79°  
AZM: 88.07°  
VS: -172.74'

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

7,060

7,070

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



7050-7100 SLTY SH 
(70%): mod dk gy-v dk gy, 
tr gyshbn-lt gy, v rr blk, 
frm-v frm, sb plty, v f slty 
tex; SLTST (30%): gy-dk 
gy, frm-sl hrd, blky, non 
calc, rgh tex, tr pyr

7100-7150 SLTY SH 
(75%): v lt gy-lt gy, predy v 
sft w hydrated, sme sb 
frm, mod fis sb blky ctngs 
wi f lamn, sm arg-sl slty 
tex, non calc; SLTST 
(25%): gy-dk gy, occ v dk 
gy-blk, frm, brit, non calc, 
sl calc ip

7150-7200 SLTY SH 
(90%): lt gy, predy sft, 
sme sb frm, mod fis sb 
blky ctngs wi f lamn, w 
hydrated & swelling, sm 
arg-sl slty tex, non calc;  
SLTST (10%): gy-dk gy, 
occ v dk gy-blk, frm, brit, 
occ wvy vugy lt gy silc vn 
ip, non calc, sl calc ip

7200-7250 SLTY SH 
(90%) pred lt- med gry wi 
sl bnshgy, v frm wi sme 
fis, v plty-sb blky, sm tex 
wi scat micmica, non-sl 
calc; SLTST (10%): gy-dk 
gy, frm-sl hrd, blky, non 
calc, rgh tex, tr pyr

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

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

64u

97u

83u

MW IN: 9.4  
VIS IN: 46  
MW OUT: 9.4  
VIS OUT: 46

MD: 7,102'  
TVD: 6,999.58'  
INC: 37.53°  
AZM: 86.75°  
VS: -117.42'

MD: 7,197'  
TVD: 7,073.17'  
INC: 40.91°  
AZM: 88.6°  
VS: -57.41'

WOB: 31.7klbs  
RPM: 0  
SPM: 202  
SPP: 3,531psi

MW IN: 9.7  
VIS IN: 47  
MW OUT: 9.5  
VIS OUT: 46

MD: 7,291'  

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

7,280

7,290

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



7400-7450 MRLST 
(70%): dk gy-dk gyshbn-v 
dk gy, sb frm-frm-hd, 
l-mod fis sb rd-sb blky 
ctngs, sm arg tex, sl slty 
tex ip, dul-wxy lstr, tr vf 
pyr, tr bent, hi calc; CHK 
(30%): dk gy wi f wh chky 
lamn & incl, frm, mod fis 
sb blky ctngs, hi calc

7300-7350 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, tr tn bent, mod calc

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

7350-7400 SLTY SH 
(100%): med-dk gy, occ lt 
gy, dk bnshgy, frm-v frm, 
sb plty, pred non calc, 
sm-v f slty tex, occ dissm 
pyr

7450-7500 MRLST 
(80%): v dk gy-dk gyshbn 
ip, frm-v frm, blky, v calc, 
rgh tex, mot-stri, sme fy 
lam, tr pp pyr; CHK 
(20%): dk gy-brn, com lt 
gy-mot, blky, sft, fri, chky 
tex, occ stri

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

70u

993u

MW IN: 9.6  
VIS IN: 46  
MW OUT: 9.6  
VIS OUT: 46

Niobrara
7421 MD/7212 TVD

Sharon Springs
7396 MD/7199 TVD

MD: 7,291'  
TVD: 7,139.14'  
INC: 49.83°  
AZM: 88.6°  
VS: 9.4'

MD: 7,385'  
TVD: 7,193.77'  
INC: 59.02°  
AZM: 88.25°  
VS: 85.74'

WOB: 31.1klbs  
RPM: 31  
SPM: 200  
SPP: 3,808psi

MD: 7,480'  
TVD: 7,241.04'  
INC: 61.3°  
AZM: 87.02°  
VS: 168.08'

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

7,500

7,510

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



7500-7550 MRLST 
(85%): gyshbn-dk gy, 
frm-hd, occ sft, predy brit, 
sm-sl slty tex, mod-hi 
calc; CHK (15%): lt gy-lt 
gyshbn, sft-sb frm-frm, 
sb blky, chky tex, tr-rr ptch 
pyr strg, med-hi calc

7550-7600 MRLST 
(80%): dk gy-dk gyshbn, 
sl hd-v frm, mod fis, sb 
blky-tab ctngs, sm arg 
tex, mod calc, tr pp mic 
pyr; CHK (20%): med 
brn-gyshbn, frm-sft, mod 
fis, tab-sb blky, tr free 
CHK, v calc

7600-7650 MRLST 
(85%): med-v dk gry, 
predy blky wi com lamn, v 
brit-hrd, micmica, hily 
calc; CHK (15%) pred 
ltgy-occ gyshbn wi sme 
com lt thn chky lamn, sb 
blky-blky, frm, rgh tex wi 
rr-pp pyr, hily calc

7650-7700 MRLST 
(90%): predy dk gyshbn, 
com dk gy wi brn marly 
incl, frm-brit ip mod fis sb 
blky-blky-tab ctngs, sl slty 
tex, mod calc; CHK 
(10%): dk gy wi vf lt gy 
chky lamn & f chky incl, 
l-mod fis sb rd-sb blky 
frm-sl brit ctngs, hi calc

7700-7750 MRLST (85%) 
med-pred dk gry,sl 
brit-hrd, v plty-plty, occ 
micmica wi sme pp-tr 
pyr, rr chk lam; CHK 
(15%): pred lt gy-lt brn, 
sme med gy-brn, rr lam, 
frm, sl sft ip,sb blky wi 
sme sl sb ang & rr plty, v 
calc, tr pp pyr

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

439u

240u

WOB: 37.4klbs  
RPM: 0  
SPM: 202  
SPP: 3,885psi

VIS OUT: 46

8/18/18

MD: 7,575'  
TVD: 7,282.49'  
INC: 66.93°  
AZM: 85.7°  
VS: 253.34'

MD: 7,670'  
TVD: 7,312.55'  
INC: 76.16°  
AZM: 90.27°  
VS: 343.28'

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

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

7,720

7,730

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



7700-7750 MRLST (85%) 
med-pred dk gry,sl 
brit-hrd, v plty-plty, occ 
micmica wi sme pp-tr 
pyr, rr chk lam; CHK 
(15%): pred lt gy-lt brn, 
sme med gy-brn, rr lam, 
frm, sl sft ip,sb blky wi 
sme sl sb ang & rr plty, v 
calc, tr pp pyr

7750-7800 MRLST 
(85%): dk gy-dk gyshbn, 
sl hd-v frm, mod fis, sb 
blky-tab ctngs, sm arg 
tex, mod calc, tr pp mic 
pyr; CHK (15%): med 
brn-gyshbn, frm-sft, mod 
fis, tab-sb blky, tr free 
CHK, v calc

7900-7950 CHK (60%): 
med gy, gyshbn, sb tab 
ctngs, frm, brit, tr vf lam, 
hi calc, scat inoc fos 
frags; MRLST (40%): dk 
gy, dk gyshbn, sb tab-blky 
ctngs, brit, sl hd, tr CHK 
intbds, tr pp mic pyr, hi 
calc

7850-7900 MRLST 
(40%): med gy-dk gy, frm, 
brit, med-hi fis sb blky-sb 
plty ctngs, mod calc; CHK 
(60%): lt-med gy, sl brn 
hue ip, sb frm-frm, sb 
rd-sb blky, sm-sl slty tex, 
occ rgh tex wi rr-tr fos 
frags & forams, tr vf pyr, 
hi calc

7800-7850 MRLST 
(80%): med-v dk gry, 
predy blky wi com lamn, v 
brit-hrd, micmica, hily 
calc; CHK (20%) pred 
ltgy-occ gyshbn wi sme 
com lt thn chky lamn, sb 
blky-blky, v sft-sl frm, rgh 
tex wi rr-pp pyr, hily calc, 
scat cal

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

432u

568u

782u

WOB: 37klbs 
RPM: 31  
SPM: 200  
SPP: 4,214psi

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.8  
VIS OUT: 44

B Chalk
7837 MD/7344 TVD

MD: 7,859'  
TVD: 7,346.95'  
INC: 82.93°  
AZM: 88.69°  
VS: 529'

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

MD: 7,764'  
TVD: 7,332.4'  
INC: 79.45°  
AZM: 89.57°  
VS: 435.15'

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

7,940

7,950

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



7900-7950 CHK (60%): 
med gy, gyshbn, sb tab 
ctngs, frm, brit, tr vf lam, 
hi calc, scat inoc fos 
frags; MRLST (40%): dk 
gy, dk gyshbn, sb tab-blky 
ctngs, brit, sl hd, tr CHK 
intbds, tr pp mic pyr, hi 
calc

8000-8100 CHK (65%): 
med gy, gyshbn, sb tab 
ctngs, frm, brit, tr vf lam, 
hi calc, scat inoc fos 
frags; MRLST (35%): dk 
gy, dk gyshbn, sb tab-blky 
ctngs, brit, sl hd, tr CHK 
intbds, tr pp mic pyr, hi 
calc

7950-8000 CHK (80%): lt 
gyshbn, occ lt gy-dk gy wi 
occ chky incl, sft-sb 
frm-frm-brit, sb blky, tr vf 
pyr, scat mic fos frags, 
occ lse cal, hi calc; 
MRLST (20%): predy dk 
gy, occ med-dk gyshbn, 
frm-hd-brit, sm sl slty tex, 
rgh tex ip, 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

573u

598u

WOB: 35.7klbs  
RPM: 30  
SPM: 200  
SPP: 4,180psi

VIS OUT: 46

MD: 7,954'  
TVD: 7,353.86'  
INC: 88.73°  
AZM: 85.52°  
VS: 623.59'

MD: 8,048'  
TVD: 7,354.25'  
INC: 90.79°  
AZM: 86.4°  
VS: 717.36'

MD: 8,143'  
TVD: 7,353.02'  
INC: 90.7°  
AZM: 86.23°  
VS: 812.16'

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

8,160

8,170

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



8100-8200 CHK (75%): 
predy med gyshbn-med 
brn, sme dk brn, mot ip, 
occ stri, pred sft-sl frm, 
blky, hi calc, chky tex, tr-rr 
mic fos, scat pyrc nod; 
MRLST (25%): pred v dk 
gy, occ blk, frm-hrd, occ v 
hrd, blky, sme plty, calc-v 
calc, occ slty, tr pp pyr

8200-8300 CHK (70%): lt 
gyshbn, occ lt gy-dk gy wi 
occ chky incl, sft-sb 
frm-frm-brit, sb blky, tr vf 
pyr, hi calc; MRLST 
(30%): predy dk gy, occ 
med-dk gyshbn, 
frm-hd-brit, sm sl slty tex, 
rgh tex ip, mod calc

8300-8400 CHK (65%): 
med gy-dk gyshbn, sb 
blky ctngs, fri-frm, tr 
MRLST intbd, sm chky 
tex, mod-hi calc; MRLST 
(35%): dk gyshbn-dk gy, 
frm-sl hd, sb blky-ang 
ctngs, sl sm tex-rgh ip, 
com CHK intbd, 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

969u

405u

WOB: 39.6klbs  
RPM: 60  
SPM: 203  
SPP: 4,401psi

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.85  
VIS OUT: 44

MD: 8,237'  
TVD: 7,353.35'  
INC: 88.9°  
AZM: 87.55°  
VS: 906.02'

MD: 8,331'  
TVD: 7,355.79'  
INC: 88.11°  
AZM: 86.67°  
VS: 999.95'

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

8,380

8,390

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



8300-8400 CHK (65%): 
med gy-dk gyshbn, sb 
blky ctngs, fri-frm, tr 
MRLST intbd, sm chky 
tex, mod-hi calc; MRLST 
(35%): dk gyshbn-dk gy, 
frm-sl hd, sb blky-ang 
ctngs, sl sm tex-rgh ip, 
com CHK intbd, hi calc

8400-8500 CHK (75%): 
predy gyshbn-med gy, 
sme lt gy, sb blky-sb ang 
ctngs, fri-frm, tr intbd 
MRLST, sm chky tex, 
calc; MRLST (25%): dk 
gyshbn-dk gy, frm-sl hd, 
sb blky-ang ctngs, sl 
sm-rgh tex, com intbd 
CHK, hi calc

8500-8600 CHK (65%): lt 
gy-med gy, frm, brit, mod 
fis sb blky-blky ctngs, 
slty-sl gt tex wi forams, vf 
pyr, hi calc; MRLST 
(35%): med gy-dk gy, frm, 
brit, sb ang-sb blky-blky 
ctngs, sl slty tex, com vf 
pyr, mod calc wi brn mrly 
resdl

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

303u

265u

320u

WOB: 36.1klbs  
RPM: 61  
SPM: 198  
SPP: 4,420psi

WOB: 38klbs 
RPM: 61  
SPM: 202  
SPP: 4,280psi

MW IN: 9.75  
VIS IN: 45  
MW OUT: 9.8  
VIS OUT: 44

MD: 8,520'  
TVD: 7,363.08'  
INC: 88.42°  
AZM: 89.22°  
VS: 1,188.61'

MD: 8,426'  
TVD: 7,359.58'  
INC: 87.32°  
AZM: 86.93°  
VS: 1,094.73'

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

8,600

8,610

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



8600-8700 CHK (55%): lt 
gy-med gy, frm, brit, mod 
fis sb blky-blky ctngs, 
slty-sl gt tex wi forams, vf 
pyr, hi calc; MRLST 
(45%): med gy-dk gy, frm, 
brit, sb ang-sb blky-blky 
ctngs, sl slty tex, com vf 
pyr, mod calc wi brn mrly 
resdl

8700-8800 MRLST 
(60%): med gy-dk 
gy-gyshbn ip, sb 
frm-frm-brit, l-mod fis sb 
rd-sb blky ctngs, sm 
arg-sl slty tex, rr vf pyr, tr 
bent, mod calc wi brn 
mrly resdl; CHK (40%): 
med gy, lt gy ip, frm, brit, 
mod fis sb blky-blky 
ctngs, sl slty tex, tr fos 
frags, 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

592u

305u

SPP: 4,280psi

WOB: 38klbs 
RPM: 60  
SPM: 201  
SPP: 4,360psi

MW IN: 9.8  

MD: 8,803'  
TVD: 7,370.66'  
INC: 88.33°  
AZM: 88.07°  
VS: 1,471.45'

MD: 8,709'  
TVD: 7,367.88'  
INC: 88.29°  
AZM: 88.78°  
VS: 1,377.53'

MD: 8,614'  
TVD: 7,365.41'  
INC: 88.73°  
AZM: 89.13°  
VS: 1,282.57'

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

8,820

8,830

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



8800-8900 MRLST 
(65%): med 
gy-gyshbn-dk gy, sb 
frm-frm-brit, sb rd-sb blky 
l-mod fis ctngs, sm 
arg-sl slty tex, rr vf pyr, 
mod calc wi brn mrly 
resdl; CHK (35%): med 
gy, lt gy ip, frm, brit, mod 
fis sb blky-blky ctngs, sl 
slty tex, tr fos frags, hi 
calc

8900-9000 MRLST 
(70%): dk gy, frm-hd, brit, 
mod fis sb ang-sb blky 
ctngs, sm arg-sl slty tex, 
tr vf pyr, tr bent, mod calc; 
CHK (30%): med gy, rr 
f-elong wh chky incl, 
frm-brit, mod fis sb 
blky-blky ctngs, sl slty tex, 
tr fos frags, 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

419u

426u

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

MD: 8,993'  
TVD: 7,376.84'  
INC: 86.57°  
AZM: 89.92°  
VS: 1,661.27'

WOB: 38klbs 
RPM: 61  
SPM: 200  
SPP: 4,340psi

MD: 8,899'  
TVD: 7,373.05'  
INC: 88.81°  
AZM: 87.9°  
VS: 1,567.37'

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.8  
VIS OUT: 44

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

9,040

9,050

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



9000-9100 MRLST 
(60%): med 
gy-gyshbn-dk gy, sb 
frm-frm-brit, sb rd-sb blky 
l-mod fis ctngs, sm 
arg-sl slty tex, rr vf pyr, 
mod calc wi brn mrly 
resdl; CHK (40%): med 
gy, lt gy ip, frm, brit, mod 
fis sb blky-blky ctngs, sl 
slty tex, tr fos frags, hi 
calc

9100-9200 MRLST 
(55%): med gy-dk gy, sb 
frm-frm, mod fis sb blky 
brit ctngs, sm arg-sl slty 
tex, tr vf pyr, mod calc wi 
brn mrly resdl; CHK 
(45%): lt gy-med gy wi 
com f wh chky lamn, frm, 
brit, mod fis sb blky-blky 
ctngs, sl slty tex, tr fos 
frags, 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

1953u

354u

835u

MW IN: 9.8  
VIS IN: 45  
MW OUT: 9.8  
VIS OUT: 44

WOB: 36klbs 
RPM: 60  
SPM: 200  
SPP: 4,650psi

MD: 9,183'  
TVD: 7,381.61'  
INC: 89.69°  
AZM: 89.83°  
VS: 1,851.18'

MD: 9,088'  
TVD: 7,380.52'  
INC: 88.99°  
AZM: 90.53°  
VS: 1,756.19'

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

9,260

9,270

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



9200-9300 MRLST 
(55%): med gy-dk gy, 
mod fis sb frm-frm sb 
blky ctngs, sm arg-sl slty 
tex, tr vf pyr, mod calc; 
CHK (45%): lt gy-med gy, 
frm-brit, mod fis sb 
blky-blky ctngs wi thn 
chky lamn, sl slty tex, tr 
fos frags, hi calc

9300-9400 MRLST 
(65%): med 
gy-gyshbn-dk gy, sb 
frm-frm-brit, sb rd-sb blky 
l-mod fis ctngs, sm 
arg-sl slty tex, rr vf pyr, 
mod calc wi brn mrly 
resdl; CHK (35%): med 
gy, lt gy ip, frm, brit, mod 
fis sb blky-blky ctngs, sl 
slty tex, tr fos frags, hi 
calc

9400-9500 MRLST 
(60%): med 
gy-gyshbn-dk gy, sb 
frm-frm-brit, sb rd-sb blky 
l-mod fis ctngs, sm 
arg-sl slty tex, tr vf pyr, tr 
bent, mod calc wi brn 
mrly resdl; CHK (40%): 
med gy, lt gy ip, frm, brit, 
l-mod fis sb rd-sb 
blky-blky ctngs, sl slty tex, 
rr forams & tr fos frags, 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

1540u

656u

WOB: 39klbs 
RPM: 60  
SPM: 202  
SPP: 4,680psi

MD: 9,467'  
TVD: 7,382.92'  
INC: 89.69°  
AZM: 86.75°  
VS: 2,135.05'

MD: 9,373'  
TVD: 7,382.92'  
INC: 90.31°  
AZM: 88.16°  
VS: 2,041.14'

MD: 9,277'  
TVD: 7,382.52'  
INC: 89.21°  
AZM: 89.13°  
VS: 1,945.17'

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

9,480

9,490

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



9400-9500 MRLST 
(60%): med 
gy-gyshbn-dk gy, sb 
frm-frm-brit, sb rd-sb blky 
l-mod fis ctngs, sm 
arg-sl slty tex, tr vf pyr, tr 
bent, mod calc wi brn 
mrly resdl; CHK (40%): 
med gy, lt gy ip, frm, brit, 
l-mod fis sb rd-sb 
blky-blky ctngs, sl slty tex, 
rr forams & tr fos frags, hi 
calc

9500-9600 MRLST 
(60%): med gy-dk gy wi 
sp brn marl incl & o stn, 
frm-brit, sb frm ip, l-mod 
fis sb rd-sb blky ctngs, 
sm arg-sl slty tex, tr vf pyr, 
tr bent, mod calc wi brn 
mrly resdl; CHK (40%): 
med gy, lt gy ip, frm, brit, 
l-mod fis sb rd-sb 
blky-blky ctngs, sl slty tex, 
rr forams & tr fos frags, hi 
calc

9600-9700 MRLST 
(65%): med 
gy-gyshbn-dk gy, sb 
frm-frm-brit, sb rd-sb blky 
l-mod fis ctngs, sm 
arg-sl slty tex, tr vf pyr, tr 
bent, mod calc wi brn 
mrly resdl; CHK (35%): 
med gy, lt gy ip, frm, brit, 
l-mod fis sb rd-sb 
blky-blky ctngs, sl slty tex, 
rr forams & tr fos frags, 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

921u

462u

WOB: 37klbs 
RPM: 61  
SPM: 204  
SPP: 4,610psi

MW IN: 9.8  
VIS IN: 46  
MW OUT: 9.8  
VIS OUT: 44

MD: 9,656'  
TVD: 7,382.05'  
INC: 90.57°  
AZM: 88.6°  
VS: 2,323.99'

MD: 9,562'  
TVD: 7,382.84'  
INC: 90.4°  
AZM: 89.92°  
VS: 2,230.01'

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

9,700

9,710

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



9700-9800 MRLST 
(60%): med gy-dk gy wi 
sp brn marl incl & o stn, 
frm-brit, sb frm ip, l-mod 
fis sb rd-sb blky ctngs, 
sm arg-sl slty tex, tr vf pyr, 
rr bent, mod calc wi brn 
mrly resdl; CHK (40%): 
med gy, lt gy ip, frm, brit, 
l-mod fis sb rd-sb 
blky-blky ctngs, sl slty tex, 
rr forams, hi calc

9800-9900 CHK (55%): 
med gy-dk gy, frm, brit, 
mod fis sb blky-blky 
ctngs, slty-sl gt tex, tr vf 
pyr, rr forams, hi calc; 
MRLST (45%): med gy-dk 
gy, frm, brit, sb ang-sb 
blky-blky ctngs, sl slty tex, 
rr bent, mod calc wi brn 
mrly resdl

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

297u

1868u

462u

WOB: 40klbs 
RPM: 61  
SPM: 202  
SPP: 4,550psi

MD: 9,844'  
TVD: 7,379.78'  
INC: 90.79°  
AZM: 91.76°  
VS: 2,511.94'

MD: 9,750'  
TVD: 7,381.01'  
INC: 90.7°  
AZM: 91.24°  
VS: 2,417.98'

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

9,920

9,930

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



9900-10000 CHK (55%): 
med gy-occ dk gy, occ f 
wh chky incl & c free chk 
& forams, frm-brit mod fis 
sb blky-blky ctngs, slty-sl 
gt tex, tr vf pyr, hi calc; 
MRLST (45%): med gy-dk 
gy, frm, brit, sb ang-sb 
blky-blky mod fis ctngs, sl 
slty tex, com bent, mod 
calc wi brn mrly resdl

10000-10100 CHK 
(55%): med gy-occ dk gy, 
occ f wh chky incl & c free 
chk & forams, frm-brit 
mod fis sb blky-blky 
ctngs, slty-sl gt tex, tr vf 
pyr, hi calc; MRLST 
(45%): med gy-dk gy, frm, 
brit, sb ang-sb blky-blky 
mod fis ctngs, sl slty tex, 
com bent, mod calc wi 
brn mrly resdl

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

1012u

733u

WOB: 41klbs 
RPM: 60  
SPM: 201  
SPP: 4,640psi

MD: 10,128'  
TVD: 7,376.12'  
INC: 90.66°  
AZM: 89.3°  
VS: 2,795.88'

MD: 10,034'  
TVD: 7,377.31'  
INC: 90.79°  
AZM: 90.01°  
VS: 2,701.89'

MD: 9,939'  
TVD: 7,378.55'  
INC: 90.7°  
AZM: 90.8°  
VS: 2,606.9'

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

10,140

10,150

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



10100-10200 MRLST 
(60%): med gy-dk gy wi 
sp brn marl, frm-brit, sb 
frm ip, l-mod fis sb rd-sb 
blky ctngs, sm arg-sl slty 
tex, tr vf pyr, rr-occ bent, 
mod calc wi brn mrly 
resdl; CHK (40%): med 
gy, lt gy ip, frm, brit, l-mod 
fis sb rd-sb blky-blky 
ctngs, sl slty tex, rr 
forams, hi calc

10200-10300 MRLST 
(55%): med 
gy-gyshbn-dk gy, sb 
frm-frm-brit, sb rd-sb blky 
l-mod fis ctngs, sm 
arg-sl slty tex, tr vf pyr, tr 
bent, mod calc wi brn 
mrly resdl; CHK (45%): 
med gy, lt gy ip, frm, brit, 
l-mod fis sb rd-sb 
blky-blky ctngs, sl slty tex, 
rr forams & tr fos frags, hi 
calc

10300-10400 CHK 
(55%): med gy-dk gy wi f 
wh chky incl & thn chky 
lamn, frm-brit, mod fis sb 
blky-blky ctngs, slty-sl gt 
tex, rr vf pyr, hi calc; 
MRLST (45%): med gy-dk 
gy, frm, brit, sb ang-sb 
blky-blky mod fis ctngs, sl 
slty tex, com vf pyr thru, 
occ pyrc bent,  mod calc 
wi brn mrly resdl

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

1362u

638u

MW IN: 9.8  
VIS IN: 47  
MW OUT: 9.85  
VIS OUT: 43

WOB: 39klbs 
RPM: 71  
SPM: 204  
SPP: 4,740psi

MD: 10,318'  
TVD: 7,374.48'  
INC: 90.44°  
AZM: 89.39°  
VS: 2,985.86'

MD: 10,223'  
TVD: 7,375.21'  
INC: 90.44°  
AZM: 89.22°  
VS: 2,890.87'

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

10,360

10,370

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



10300-10400 CHK 
(55%): med gy-dk gy wi f 
wh chky incl & thn chky 
lamn, frm-brit, mod fis sb 
blky-blky ctngs, slty-sl gt 
tex, rr vf pyr, hi calc; 
MRLST (45%): med gy-dk 
gy, frm, brit, sb ang-sb 
blky-blky mod fis ctngs, sl 
slty tex, com vf pyr thru, 
occ pyrc bent,  mod calc 
wi brn mrly resdl

10400-10500 CHK 
(65%): med gy-dk gy wi 
occ wh chky incl, rr 
gyshbnm frm, brit, mod 
fis sb blky-blky ctngs, 
sm-sl slty tex rr yel o stn, 
rr forams, tr vf pyr, hi calc; 
MRLST (35%): med gy-dk 
gy-blk ip, sb frm-frm, brit, 
sb rd-sb blky-blky mod fis 
ctngs, sl slty tex, rr bent, 
mod calc wi brn mrly 
resdl

10500-10600 CHK 
(60%): med gy-dk gy, rr 
gyshbn ip, frm-brit, mod 
fis sb blky-blky ctngs, 
sm-sl slty tex, occ f wh 
chky incl ip, rr yel o stn, rr 
forams, rr vf pyr, tr fos 
frags, hi calc; MRLST 
(40%): med gy-dk gy-blk, 
sb frm-frm, brit ip, med-hi 
fis sb rd-sb blky-blky-sb 
plty ctngs, sl slty tex, rr 
bent, 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

1153u

1260u

597u

WOB: 41klbs 
RPM: 71  
SPM: 200  
SPP: 4,620psi

MW IN: 9.8  
VIS IN: 47  
MW OUT: 9.85  
VIS OUT: 45

MD: 10,507'  
TVD: 7,373.1'  
INC: 90.18°  
AZM: 88.51°  
VS: 3,174.82'

MD: 10,413'  
TVD: 7,373.68'  
INC: 90.53°  
AZM: 88.86°  
VS: 3,080.85'

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

10,580

10,590

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



10500-10600 CHK 
(60%): med gy-dk gy, rr 
gyshbn ip, frm-brit, mod 
fis sb blky-blky ctngs, 
sm-sl slty tex, occ f wh 
chky incl ip, rr yel o stn, rr 
forams, rr vf pyr, tr fos 
frags, hi calc; MRLST 
(40%): med gy-dk gy-blk, 
sb frm-frm, brit ip, med-hi 
fis sb rd-sb blky-blky-sb 
plty ctngs, sl slty tex, rr 
bent, mod calc

10600-10700 CHK 
(70%): lt gyshbn, occ lt 
gy-dk gy wi occ chky incl, 
sft-sb frm-frm-brit, sb 
blky, tr vf pyr, hi calc; 
MRLST (30%): predy dk 
gy, occ med-dk gyshbn, 
frm-hd-brit, sm sl slty tex, 
rgh tex ip, mod calc

10700-10800 CHK 
(60%): med gy-dk 
gy-gyshbn frm-brit, sb 
blky-blky mod fis ctngs, 
sm-sl slty tex, occ f wh 
chky incl ip, rr yel o stn, rr 
forams, rr vf pyr, tr fos 
frags, hi calc; MRLST 
(40%): med gy-dk gy-blk, 
sb frm-frm, brit ip, med-hi 
fis sb rd-sb blky-blky-sb 
plty ctngs, sl slty tex, rr 
bent, 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

440u

265u

MD: 10,697'  
TVD: 7,371.12'  
INC: 90.88°  
AZM: 87.99°  
VS: 3,364.73'

MD: 10,602'  
TVD: 7,372.4'  
INC: 90.66°  
AZM: 88.25°  
VS: 3,269.79'

WOB: 40klbs 
RPM: 70  
SPM: 200  
SPP: 4,670psi

MW IN: 9.8  
VIS IN: 45  
MW OUT: 9.85  
VIS OUT: 44

TOOH after 
motor failure 
16:00hrs 8/18/18

8/19/18

MD: 10,791'  
TVD: 7,368.56'  

Bit #: 2 
Type: U516M 
Size: 8 1/2 
Depth In: 10,763' 
Depth Out: 
11,835' 
Hours: 4.8 hrs  
Avg Ft/Hr: 223 '/hr 
Jets: 6x13 
S/N: 36052

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

10,800

10,810

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



10900-11000 CHK 
(60%): med gy-dk gy- wi f 
wh chky incl & occ yel o 
stn, frm-brit, sb rd-sb blky 
l-mod fis ctngs, sm 
arg-sl slty tex, wxy-dul rthy 
lstr, rr vf pyr, hi calc; 
MRLST (40%): med gy-dk 
gy, frm-brit, med-hi fis sb 
rd-sb blky-blky-sb plty 
ctngs, sl slty tex, mod 
calc wi brn mrly resdl

10800-10900 MRLST 
(60%): med gy-dk 
gy-gyshbn wi sp brn marl 
& occ yel o stn, 
frm-brit-crunchy, sb frm 
ip, l-mod fis sb rd-sb blky 
ctngs, sm arg-sl slty tex, 
tr vf pyr, tr bent, mod calc 
wi brn mrly resdl; CHK 
(40%): med gy-dk gy wi rr 
wh chky incl, l-mod fis sb 
rd-sb blky-blky ctngs, sl 
slty tex, rr forams, 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

363u

231u

WOB: 37klbs 
RPM: 70  
SPM: 202  
SPP: 4,710psi

MD: 10,980'  
TVD: 7,367.6'  
INC: 88.29°  
AZM: 90.97°  
VS: 3,647.53'

MD: 10,886'  
TVD: 7,366.45'  
INC: 90.31°  
AZM: 89.92°  
VS: 3,553.55'

TVD: 7,368.56'  
INC: 92.24°  
AZM: 87.11°  
VS: 3,458.61'

WOB: 36klbs 
RPM: 71  
SPM: 201  
SPP: 4,720psi

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

11,020

11,030

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



11100-11200 CHK 
(50%): med gy-dk gy, f wh 
chky incl ip, 
frm-brit-crunchy, sb rd-sb 
blky l-mod fis ctngs, sm 
arg-sl slty tex, wxy-dul rthy 
lstr, rr vf pyr, hi calc; 
MRLST (50%): dk gy-v dk 
gy, frm, crunchy-brit, sb 
frm ip, mod fis sb 
blky-blky ctngs, sm arg-sl 
slty tex, tr vf pyr, rr tn bent, 
mod calc wi brn mrly 
resdl

11000-11100 CHK 
(55%): med gy-dk gy- wi f 
wh chky incl & occ yel o 
stn, frm-brit, sb rd-sb blky 
l-mod fis ctngs, sm 
arg-sl slty tex, wxy-dul rthy 
lstr, rr vf pyr, hi calc; 
MRLST (35%): med gy-dk 
gy, frm-brit, med-hi fis sb 
rd-sb blky-blky-sb plty 
ctngs, sl slty tex, mod 
calc wi brn mrly resdl

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

608u

252u

491u

MW IN: 9.9  
VIS IN: 51  
MW OUT: 10.0  
VIS OUT: 49

WOB: 37klbs 
RPM: 70  
SPM: 200  
SPP: 4,730psi

MD: 11,169'  
TVD: 7,376.67'  
INC: 86.05°  
AZM: 90.27°  
VS: 3,836.29'

MD: 11,075'  
TVD: 7,371.24'  
INC: 87.32°  
AZM: 90.09°  
VS: 3,742.45'

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

11,240

11,250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



11400-11500 CHK 
(65%): predy lt gy, med gy 
ip, com f wh chky incl, 
mod fis, sb blky-blky, 
frm-brit, crunchy ip, sm-sl 
slty tex, rr yel o stn, rr vf 
pyr, hi calc; MRLST 
(35%): dk gy-v dk gy, 
frm-hd, brit, med-hi fis sb 
blky-blky-sb plty ctngs, sl 
slty tex, rr wh bent, rr yel o 
stn, mod calc

11300-11400 CHK 
(55%): lt gy, med gy ip, 
mod fis sb blky-blky 
ctngs, frm-brit-crunchy ip, 
sm-sl slty tex, com f wh 
chky incl thru, rr yel o stn, 
rr vf pyr, hi calc; MRLST 
(45%): dk gy-v dk gy, 
frm-hd, brit, med-hi fis sb 
blky-blky-sb plty ctngs, sl 
slty tex, rr wh bent, rr yel o 
stn, mod calc

11200-11300 MRLST 
(65%): dk gy-v dk gy, frm, 
crunchy-brit, sb frm ip, 
mod fis sb blky-blky 
ctngs, sm arg-sl slty tex, 
tr vf pyr, rr tn bent, mod 
calc wi brn mrly resdl; 
CHK (35%): med gy-dk 
gy wi rr f wh chky incl, 
crunchy-brit, frm, l-mod 
fis sb rd-sb blky-blky 
ctngs, sl slty tex, rr 
forams, 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

896u

408u
MW IN: 9.9  
VIS IN: 47  
MW OUT: 10.0  
VIS OUT: 46

WOB: 39klbs 
RPM: 70  
SPM: 200  
SPP: 4,630psi

MD: 11,453'  
TVD: 7,384.81'  
INC: 90.48°  
AZM: 90.97°  
VS: 4,120.02'

MD: 11,359'  
TVD: 7,385.31'  
INC: 90.13°  
AZM: 90.8°  
VS: 4,026.03'

MD: 11,264'  
TVD: 7,382.68'  
INC: 86.7°  
AZM: 90.8°  
VS: 3,931.1'

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

11,460

11,470

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



11600-11700 MRLST 
(65%): dk gy-v dk gy, 
frm-hd, brit, med-hi fis sb 
blky-blky-sb plty ctngs, sl 
slty tex, rr wh bent, rr yel o 
stn, mod calc; CHK 
(35%): predy lt gy, med gy 
ip, com f wh chky incl, 
mod fis, sb blky-blky, 
frm-brit, crunchy ip, sm-sl 
slty tex, rr yel o stn, rr vf 
pyr, hi calc

11500-11600 MRLST 
(50%): dk gy-v dk gy, 
frm-hd, med-hi fis sb 
blky-blky ctngs, sm-sl slty 
tex, occ wh bent, mod 
calc wi brn mrly resdl; 
CHK (50%): predy lt gy, 
med gy ip, com f wh chky 
incl thru, mod fis, sb 
blky-blky, frm-brit, crunchy 
ip, sm-sl slty tex, rr vf pyr, 
hi calc

11400-11500 CHK 
(65%): predy lt gy, med gy 
ip, com f wh chky incl, 
mod fis, sb blky-blky, 
frm-brit, crunchy ip, sm-sl 
slty tex, rr yel o stn, rr vf 
pyr, hi calc; MRLST 
(35%): dk gy-v dk gy, 
frm-hd, brit, med-hi fis sb 
blky-blky-sb plty ctngs, sl 
slty tex, rr wh bent, rr yel o 
stn, 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

525u

271u

WOB: 33klbs 
RPM: 70  
SPM: 200  
SPP: 4,730psi

MD: 11,643'  
TVD: 7,381.72'  
INC: 90.79°  
AZM: 90.45°  
VS: 4,309.98'

MD: 11,549'  
TVD: 7,383.37'  
INC: 91.23°  
AZM: 90.45°  
VS: 4,216'

MW IN: 9.9  
VIS IN: 47  
MW OUT: 9.95  
VIS OUT: 45

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

11,680

11,690

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250



11800-11835 CHK 
(55%): dk gy wi f wh chky 
incl & forams, lt gy ip, 
frm-brit mod fis sb 
blky-blky ctngs, sm-sl slty 
tex, occ wh sp forams, rr 
vf pyr, hi calc; MRLST 
(45%): dk gy-v dk gy wi sp 
brn marl incl & rr yel o 
stn, frm-hd, brit, crunchy 
ip, med-hi fis sb blky-blky 
ctngs, sl slty tex, com 
wh-tn bent, mod calc wi 
brn mrly resdl

11700-11800 MRLST 
(50%): dk gy-v dk gy, 
frm-hd, med-hi fis sb 
blky-blky ctngs, sm-sl slty 
tex, occ wh bent, mod 
calc wi brn mrly resdl; 
CHK (50%): predy lt gy, 
med gy ip, com f wh chky 
incl thru, mod fis, sb 
blky-blky, frm-brit, crunchy 
ip, sm-sl slty tex, rr vf pyr, 
hi calc

11600-11700 MRLST 
(65%): dk gy-v dk gy, 
frm-hd, brit, med-hi fis sb 
blky-blky-sb plty ctngs, sl 
slty tex, rr wh bent, rr yel o 
stn, mod calc; CHK 
(35%): predy lt gy, med gy 
ip, com f wh chky incl, 
mod fis, sb blky-blky, 
frm-brit, crunchy ip, sm-sl 
slty tex, rr yel o stn, rr 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

338u

380u

236u

WOB: 33klbs 
RPM: 70  
SPM: 202  
SPP: 4,360psi

MW IN: 9.85  
VIS IN: 47  
MW OUT: 9.9  
VIS OUT: 46

MD: 11,774'  
TVD: 7,382.08'  
INC: 89.03°  
AZM: 87.63°  
VS: 4,440.93'

MD: 11,737'  
TVD: 7,381.57'  
INC: 89.39°  
AZM: 87.81°  
VS: 4,403.96'

Reach TD @ 
13:35hrs on 
8/19/18

*Bit Projection*

MD: 11,835'  
TVD: 7,383.11'  
INC: 89.03°  
AZM: 87.63°  
VS: 4,501.87'

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

ROP (min/ft)0 1
GAMMA (API)70 250

ROP (min/ft)0 1
GAMMA (API)70 250


