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RESERVOIR GROUP
Scale: 5"/ 100'
Measured Depth Log
Well Name Herren 1B-33H-H367
Location Sec. 33 T3N R67W
State Colorado County Weld
Country USA Rig Number Ensign 153
API Number 05-123-47728 AFE # 16191561
Geographic Region Rockies Field Wattenberg
Spud Date 12/3/2018 Drilling Completed 12/6/2018
Surface Coordinates Latitude: 40.183282

Longitude: -104.887065

SHL: Sec: 33 Twp: 3N 67W

Footage: 2257 FNL 368 FEL

Bottom Hole Coordinates Proposed BHL: Sec: 33 Twp: 3N 67W
Footages: 105 FNL 460 FWL
Ground Elevation 4,847 K.B. Elevation 4,870
Logged Interval 6,500 To 12,135 Total Depth 12,135’
Formation Niobrara C
Type of Drilling Fluid Synthetic Oil Based Mud
\, J
4 N
Operator
Company Crestone Peak Resources
Address 1801 California Street
Suite 2500
Denver, CO 80202
CRESTONE PEAK
RESOURCES
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Geologist Zone Color Coding
Name JOhn Ready . Qil Condensate . Gas
Company Crestone Peak Resources Note B coe B Fressure
Address 1801 California Street
Suite 2500 Error . Water Seal
Denver, CO 80202
RESOURCES
J \\
Other
Loggers: Byron Pitulski / Heather Davis / Shana Swirin-Miles
Services Provided: 2-Man Mudlogging / Geosteering
Equipment: ML-567
Contractor: Reservoir Group
6360 West Sam Houston Pkwy N
Houston, Texas, 77041
Start Date 12/03/2018
Release Date: 12/07/2018
Job #: 1810RK1812
Rock Types
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"Herren 1B-33H-H3677] [ ©4°
19 5/8" Surface Bit#: 1
rCasing @ 2,022——] [ 6470 |Type: U516M
Size: 8 1/2
'Spud Date:— Depth In: 2,037"
112/03/2018 | L6480 |Depth Out:
2 man Logging i 12,135"
L 6,490 Avg Ft/Hr:
FAll Depths————— 250.57 '/hr ——SYSTEM CALIBRATED —H|
| Correspond to Jets: 6x13 | | 1% Methane = 100 Units
-Driller's Pipe Tally-—| SIN: 44734 1100% Methane = 10000 Units |
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6,840
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6,860

KOP 6,663' MD

MD: 6,726'
INC: 22.1°
AZM: 346.53°
TVD: 6,393.77"
VS: 319.87"

MW IN: 9.9
VIS IN: 53
MW OUT: 9.9
VIS OUT: 47

MD: 6,773
INC: 23.73°
AZM: 334.4°
TVD: 6,437.08'
VS: 333.08'

WOB: 36klbs
RPM: 0

SPM: 164
SPP: 3,278psi

MD: 6,820
INC: 24.61°
AZM: 328.33°
TVD: 6,479.97"
VS: 348.91"

MD: 6,867
INC: 27.73°
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6600-6700 SLTY SH
(55%): med gy, mot It gy,
frm-v frm, sb blky-tab,
slty-sl sm tex, micmica;
SLTST (45%): dk gy-med
gy, tab-blky, frm-sl hrd,
rgh-slty tex, wk calc; tr SS

6700-6750 SLTY SH
(60%): med gy, mot It gy,
frm-v frm, sb blky-tab,
slty-sl sm tex, micmica;
SLTST (40%): dk gy-med
gy, tab-blky, frm-sl hrd,
rgh-slty tex, wk calc; tr SS

6750-6800 SLTY SH
(50%): med gy, mot It gy,
frm-v frm, sb blky-tab,
slty-sl sm tex, micmica;
SLTST (50%): dk gy-med
gy, tab-blky, frm-sl hrd,
rgh-slty tex, smewh calc;
tr SS

6800-6850 SLTY SH
(65%): med gy, mot It gy,
frm-v frm, sb blky-tab,
slty-sl sm tex, micmica;
SLTST (45%): dk gy-med
gy, tab-blky, frm-sl hrd,
rgh-slty tex, calc; tr SS




N AL

(

51
p:
X

oU

N

AN\ v

"\

*F

/-/v

vv..—-/v"‘\/\__/\,\

6,870

6,880

6,910
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6,960
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7,000

7,010

7,020

7,030

7,040

7,050

7,060

7,070

MLV vec. T L
TVD: 6,522.16'
VS: 367.08'

MD: 6,915
INC: 29.66°
AZM: 318.75°
TVD: 6,564.27"
VS: 388.13'

MW IN: 25

VIS IN: 0

MW OUT: 162
VIS OUT: 3,294

MD: 6,962
INC: 30.94°
AZM: 315.15°
TVD: 6,604.85'
VS: 410.38'

Mitten Marker 2
6987'MD/6626'TVD

WOB: 36.4klbs
RPM: 0

SPM: 162
SPP: 3,248psi

MD: 7,010
INC: 31.42°
AZM: 309.7°
TVD: 6,645.93'
VS: 434.29'

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

MD: 7,057
INC: 34.67°
AZM: 305.31°
TVD: 6,685.32'
VS: 459.46'
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6850-6900 SLTY SH
(70%): med gy, mot It gy,
frm-v frm, sb blky-tab,
slty-sl sm tex, micmica;
SLTST (30%): dk gy-med
gy, tab-blky, frm-sl hrd,
rgh-slty tex, calc; tr intbdd
SS

6900-6950 SLTY SH
(50%): med gy, mot It gy,
frm-v frm, sb blky-tab,
slty-sl sm tex, wk calc;
SLTST (50%): dk gy-med
gy, tab-blky, frm-sl hrd,
slty tex, sl calc

6950-7000 SLTY SH
(75%): med gy-gyshbn,
frm-sme hrd, sb blky-tab,
slty-sl sm tex, wk calc;
SLTST (25%): dk gy, blky,
frm-sl hrd, slty tex, sl calc

7000-7050 SLTY SH
(80%): med gy-gy, frm-sl
brit, sb blky-sb plty, slty-sl
sm tex, non calc; SLTST
(20%): medgy-dk gy, blky,
frm, slty tex, non-sl calc

7050-7100 SLTY SH
(90%): gyshbn-med gy,

frm-s| brit, sb blky-sb pity, |EEE————
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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

7,300

MD: 7,105
INC: 38.32°
AZM: 298.98°
TVD: 6,723.92'
VS: 487.85'

MW IN: 9.9
VIS IN: 52
MW OUT: 9.9
VIS OUT: 49

MD: 7,152
INC: 40.56°
AZM: 296.25°
TVD: 6,760.22'
VS: 517.69'

MD: 7,199
INC: 40.96°
AZM: 294.06°
TVD: 6,795.82'
VS: 548.36'

WOB: 35.9klbs
RPM: 0

SPM: 162
SPP: 3,224psi

MW IN: 9.9
VIS IN: 52
MW OUT: 9.9
VIS OUT: 50

MD: 7,246'
INC: 43.11°
AZM: 292.82°
TVD: 6,830.73'
VS: 579.78'

MD: 7,294
INC: 44.3°
AZM: 288.96°
TVD: 6,865.43'
VS: 612.76'
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1,000E4

CI1-C5

slty-sl sm tex, non caic;

SLTST (10%): medgy, tr
dk gy, blky-tab, frm, slty
tex, non-sl calc

7100-7150 SLTY SH
(90%): gyshbn-med gy,
frm-brit, sb blky-sb plty,
slty-sl sm tex, non calc;
SLTST (10%): medgy,
scat dk gy, blky-tab, frm,
slty tex, non-sl calc

7150-7200 SH (100%):
gyshbn, mot med gy, tr dk
gy, frm, brit ip, sb blky-sb
plty, slty-sl sm tex, non
calc

7200-7250 SH (100%):
gyshbn, mot med gy,
frm-brit, sb blky-sb plty, sl
sm-slty tex, non calc

7250-7300 SH (100%):
dk gy-gyshbn, mot med
gy, frm, brit ip, sb blky-sb
plty, sl sm-slty tex, non
calc
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MW IN: 9.9
VIS IN: 51
MW OUT: 9.9
VIS OUT: 49

MD: 7,341
INC: 44.08°
AZM: 288.87°
TVD: 6,899.13'
VS: 645.21'

MD: 7,388’
INC: 45.79°
AZM: 285.62°
TVD: 6,932.41"
VS: 677.94'

WOB: 22.3klbs
RPM: 25

SPM: 186
SPP: 4,148psi

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

MD: 7,435
INC: 48.3°
AZM: 281.57°
TVD: 6,964.44'
VS: 711.41'

Sharon Springs
7469'MD/6987'TVD

MD: 7,483'
INC: 49.83°
AZM: 277.88°
TVD: 6,995.89'
VS: 746.07"

MW IN: 9.9
VIS IN: 51
MW OUT: 9.9
VIS OUT: 48
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7300-7350 SH (100%):
dk gy-gyshbn, med gy,
hrd-frm, brit ip, sb blky-sb
plty, sme slty-sl sm tex,
non calc, rr dissm pyr

7350-7400 SH (100%):
dk gy-gyshbn, sme med
gy, hrd-frm-brit, sb
blky-sb plty, sme slty-s|
sm tex, non calc, tr dissm
pyr

7400-7450 SH (100%):
gyshbn-med gy, sme dk
gy, hrd-frm-brit, sb
blky-sb plty, sl slty tex, v
thnly lam, non calc, tr
dissm pyr

7450-7500 SLTY SH
(100%): med gy-dk gy,
mot gyshbn, frm-brit, tr
hrd, sb blky-sb plty, sme
v thnly lam, non calc
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INC: 51.46°
AZM: 277.44°
TVD: 7,025.7
VS: 780.41'

MD: 7,577
INC: 55.46°
AZM: 276.83°
TVD: 7,053.67"
VS: 815.97"

Niobrara
7583'MD/7057'TVD

WOB: 29.5klbs
RPM: 25

SPM: 186
SPP: 4,272psi

MW IN: 9.9
VIS IN: 49
MW OUT: 9.9
VIS OUT: 48

MD: 7,624
INC: 59.94°
AZM: 276.56°
TVD: 7,078.78'
VS: 853.28'

Niobrara B
7655'MD/7094'TVD

MD: 7,672
INC: 64.78°
AZM: 275.42°
TVD: 7,101.04'
VS: 893.03'

12/05/2018

MW IN: 9.9
VIS IN: 49
MW OUT: 9.9
VIS OUT: 48

MD: 7,719
INC: 67.76°
AZM: 275.95°
TVD: 7,119.95'
VS:933.17"
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7500-7550 SLTY SH
(100%): med gy-dk gy,
frm-brit, sb blky-sb plty,
sme v thnly lam, tr pyr
nod, non-sl calc; tr CHK,
tr MRLST

7550-7600 SLTY SH
(40%): med gy-dk gy, frm,
brit ip, sb blky-sb plty, v
thnly lam, non-sl calc;
CHK (35%): predy
gyshbn-It gy, mot, sb blky,
sl frm-brit, tr MRLST incl,
sm chky tex, v calc;
MRLST (25%): dk gy,
mot, sl hd-frm, sb blky-sb
ang, tr intbd CHK, mod
calc, tr pyr nod

7600-7650 CHK (60%):
mot It gy, sm gyshbn, sb
blky, sl frm-brit, tr MRLST
incl, sm chky tex, v calc;
MRLST (25%): dk gy, frm,
sb blky-sb ang, tr intbd
CHK, mod calc, tr mic
pyr; SLTY SH (40%): dk
gy, frm, brit ip, sb blky-sb
plty, v thnly lam, non calc

7650-7700 CHK (70%):
mot It gy, mot gyshbn, sb
blky-sb plty, frm- sl brit, tr
MRLST incl, sm chky tex,
v calc; MRLST (30%):
med gy-dk gy, frm-hrd, sb
blky-sb ang, tr intbd CHK,
mod calc

7700-7750 CHK (80%):
mot gyshbn, sme mot It
gy, sb blky-sb plty,
frm-brit, tr MRLST incl,
sm chky tex, v calc;
MRLST (20%): med gy, tr
dk gy, hrd-frm, sb blky, tr
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MD: 7,766
INC: 70.71°
AZM: 274.28°
TVD: 7,136.62'
VS: 974.02'

WOB: 49.5klbs
RPM: 0

SPM: 186
SPP: 4,205psi

Niobrara C
7811'MD/7150'TVD

MD: 7,813
INC: 73.56°
AZM: 273.93°
TVD: 7,151.03'
VS:1,015.3'

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

MD: 7,861
INC: 77.3°
AZM: 272.26°
TVD: 7,163.11"
VS: 1,057.84'

MD: 7,908'
INC: 81.39°
AZM: 271.99°
TVD: 7,171.8'
VS: 1,099.82'

MD: 7,955
INC: 84.86°
AZM: 271.64°
TVD: 7,177.42'
VS:1,142.12
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intbd CHK, mod calc

7750-7800 CHK (75%):
med gy, mot crm, sb
blky-sb plty, sl frm-brit,
MRLST incl, chky tex, v
calc; MRLST (25%): dk
gy, sme mot med gy,
hrd-frm, sb blky, intbd
CHK, mod calc

7800-7850 CHK (80%):
med gy, sme mot crm, sb
blky-sb plty, frm-brit,
MRLST incl, chky tex, v
calc; MRLST (20%): dk
gy, mot med gy, hrd, sb
blky, intbd CHK, mod calc

7850-7900 CHK (70%):
med gy, sme It gy, sb
blky, frm-v frm, brit ip,
MRLST incl, chky tex, v
calc; MRLST (30%): dk
gy, hrd-frm, sb blky, intbd
CHK, mod calc, rr pyr nod

7900-7950 CHK (75%):
med gy-It gy, sb blky,
frm-v frm, brit, MRLST
incl, chky tex, v calc;
MRLST (25%): dk gy, tr v
dk gy, frm, sb blky, intbd
CHK, mod calc
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(
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\
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(
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(
h
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{
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{
|
/
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\
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WOB: 41.9klbs
RPM: 9

SPM: 187
SPP: 4,284psi

Land Curve
8,009' MD

MW IN: 9.9+
VIS IN: 49
MW OUT: 9.9+
VIS OUT: 47

MD: 8,050
INC: 88.11°
AZM: 270.32°
TVD: 7,183.25'
VS: 1,227.5

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

MD: 8,144’
INC: 88.95°
AZM: 269.97°
TVD: 7,185.66'
VS: 1,311.52'

7950-8000 CHK (90%)):

—
|_——

predy It gy, sme mot med

™M\

gy, sb blky, frm-brit,

MRLST incl, sme v thn

MRLST lamn, sme chky

tex, v calc; MRLST (10%):

dk gy, frm, sb blky, intbd

CHK, mod calc, rr pyr nod

nits)
AHS)
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[229u |

et}

——
et

8000-8100 CHK (90%)):

med gy, mot It gy, sb blky,

frm-brit, MRLST incl, v thn

MRLST lamn, sme chky

tex, v calc; MRLST (10%):

dk gy, frm, sb blky, tr thn

CHK lamn, intbd CHK,

mod calc

1,000E4

(PPM)

1.5E4

1.5E5HE6

gas

Troubleshoot frozenT

line

8100-8200 CHK (90%):
predy It gy, sme mot med
gy, sb blky, frm-brit,

MRLST incl, sme v thn
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ROP (min/ft) 5

AP 50

T \f

- 8,190

- 8,200

- 8,210

- 8,220

- 8,230

- 8,240

- 8,250

- 8,260

- 8,270

- 8,280

- 8,290

- 8,300

:

— ‘V
=

N TN

,——vf‘\‘ /\\__//\ N ——
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P
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|
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RO (i) 5

1 N

8,310

8,320

- 8,330

- 8,340

- 8,350

- 8,360

- 8,370

- 8,380

- 8,390

- 8,400

WOB: 36.9klbs
RPM: 70
SPM: 202
SPP: 5,140psi

MD: 8,239
INC: 88.99°
AZM: 270.24°
TVD: 7,187.35'
VS: 1,396.42'

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

MD: 8,333
INC: 89.78°
AZM: 269.36°
TVD: 7,188.36'
VS: 1,480.21'

WOB: 35klbs
RPM: 70
SPM: 202
SPP: 5,222psi

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE EE K [ otatets

#'I:!I:!I:!I:!IIII i

L
GAS {units)
units)
T 100 1,000LE4
1 CI1-C5|(PPM)
1150 1§5E3 1.5E4 1.5BHE6
GAS {units)
units)
T 1 100 T,000E4
CL-C5|(PPM)
150 1BE3 1.5E4 1.5B%E6
/
|
|
A\
]
S {units)
units)
T 10 100 T,000E4
C4-C5((PPM)

MRLS 1 1lamn, Sme ChKy
tex, v calc; MRLST (10%):
dk gy, frm, sb blky, intbd
CHK, mod calc, rr pyr nod

8200-8300 CHK (70%):
predy It gy, sme mot med
gy, sb blky, frm-brit,
MRLST incl, sme v thn
MRLST lamn, sme chky
tex, v calc; MRLST (30%):
med-dk gy, frm, sb blky,
com intbd CHK, mod calc

8300-8400 CHK (70%):
predy It gy, sme mot med
gy, sb blky, frm-brit,
MRLST incl, sme v thn
MRLST lamn, sme chky
tex, v calc; MRLST (30%):
med-dk gy, frm, sb blky,
com intbdd CHK, mod
calc
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{min/ft)
{minfit)

(AFT)
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-\ (AFT)

TN T~

- 8,410

- 8,420

- 8,430

L 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

- 8,620

MD: 8,428’
INC: 89.3°
AZM: 268.65°
TVD: 7,189.12'
VS: 1,564.28'

MW IN: 9.9+
VIS IN: 48

MW OUT: 10
VIS OUT: 47

MD: 8,523
INC: 90.57°
AZM: 269.09°
TVD: 7,189.23'
VS: 1,648.25'

WOB: 38klbs
RPM: 70
SPM: 200
SPP: 5,162psi

MD: 8,617
INC: 90.26°
AZM: 268.65°
TVD: 7,188.55'
VS: 1,731.34'
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1,000E4

1.5E5HE6
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8300-8400 CHK (65%):
predy It gy, sme mot med
gy, offwht, sb blky,
frm-brit, MRLST incl, sme
v thn MRLST lamn, sme
chky tex, v calc; MRLST
(35%): med-dk gy, frm,
sb blky, com intbdd CHK,
mod calc

8500-8600 CHK (70%):
predy It gy, sme mot med
gy, offwht, sb blky,
frm-brit, MRLST incl, sme
v thn MRLST lamn, sme
chky tex, v calc; MRLST
(30%): med-dk gy, frm,
sb blky, com CHK lam,
calc




§ - 8,630 s
} L
/ -
/ -
(’ - 8,640 B2
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) L 8,650 Bt
C L
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A L
‘) - 8,660 ™
] T
) s
( MW IN: 9.9+ 212
( L 8670 |VISIN: 47 L
\ MW OUT: 9.9+ B
{ VIS OUT: 46 L 8600-8700 CHK (70%):
\ T ‘\\ predy It gy, offwht-sme
- 8,680 " N mot med gy, sb blky,
™ . \)\’ - frm-brit, MRLST incl, sme
{ " ™ 7l yd 737ui v thn MRLST lamn, sme
} - 8,690 s chky tex, v calc; MRLST
\\ ™ (30%): med-dk gy, frm,
] ™ sb blky, com CHK lam, hi
k ar
- 8,700 a1 calc
DAD (min/ft) 5 ! T GAE {unitd)
LI_,‘:.‘\ \““\I/-I\:ll) 50 : 0 WJ.I: 1,000LEA
¢ MD: 8,711 ™ CI-G5[(PPN)
\/ L8,710 | e 80.67° ™ 5E3 1.584 1.5EHE6
)| AZM: 268.04°
/ TVD: 7,188.44'
§ 8700 | VS 1814.02
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<
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(
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\
) - 8,760
/
{
)
( 8,770
(/
\ 8700-8800 CHK (75%): It
I\ - 8,780 i1 gy-offwht-sme mot med
¢ ) B 22 gy, sb blky, frm-brit,
\\ \\ BLs MRLST incl, sme v thn
8,790 i1 MRLST lamn, sme chky
) LN WOB: 31klbs i tex, v calc; MRLST (25%):
}) (\ RPM: 70 a med-dk gy, frm, sb blky,
Y / SPM:202 Bk com CHK lam, hi calc
8,800 |spp: 5,084psi T
(APT) 50 "': T 1 1,000 E4
L\) MD: 8,805' :: = cicsiPri
! L gg10 |INC:91.32° 1= —1150 1I5E3 194 1.5EBES
/\ T | Azm: 268.22° h=
7 TVD: 7,187.47" T
() VS: 1,896.53' ;Z \\ \ \\ \
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| T JI 1) ) )
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MW IN: 9.9
VIS IN: 46
MW OUT: 9.9
VIS OUT: 45

MD: 8,900
INC: 91.71°
AZM: 267.34°

TVD: 7,184.96'

VS: 1,979.61'

MD: 8,994
INC: 92.37°
AZM: 269.36°

TVD: 7,181.61"

VS: 2,062.24'

WOB: 40klbs
RPM: 70
SPM: 200
SPP: 5,238psi
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8800-8900 CHK (85%): It
gy-offwht-sme mot med
gy, sb blky, frm-brit, occ
MRLST incl, sme v thn
MRLST lamn, sme chky
tex, v calc; MRLST (15%):
med-dk gy, frm, sb blky,
com CHK lam, hi calc

8900-9000 CHK (65%): It
gy-offwht-sme mot med
gy, blky-sb blky, frm-brit,
occ MRLST incl, sme v
thn MRLST lamn, sme
chky tex, v calc; MRLST
(35%): med-dk gy, frm,
sb blky, com CHK lam, hi
calc
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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
F9,210
F 9,220
F 9,230
F 9,240

- 9,250

9,260

9,270

- 9,280

MD: 9,089
INC: 91.63°
AZM: 269.71°
TVD: 7,178.3'
VS: 2,146.67"

MD: 9,184
INC: 90.35°
AZM: 271.64°

VS: 2,231.99'

WOB: 38klbs
RPM: 70
SPM: 202
SPP: 5,290psi

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

MD: 9,278’
INC: 88.99°
AZM: 270.76°
TVD: 7,177.19'
VS: 2,316.79'

=
by

9000-9100 CHK (60%): It

gy-offwht-sme mot med

gy, blky-sb blky, frm-brit,

occ MRLST incl, sme v

thn MRLST lamn, sme

chky tex, v calc; MRLST

(40%): med-dk gy, frm,

 EEEEEEEEEEEEEEEEEEE

sb blky, com CHK intbds,

mod calc

1,000E4

1.5E5HE6

9100-9200 CHK (75%): It

-

gy-offwht-sme mot med

gy, blky-sb blky, frm-brit,

sme v thn MRLST lamn,

TVD: 7,176.65'

sme chky tex, v calc;

MRLST (25%): med-dk

gy, frm, sb blky, com CHK

intbds, mod calc

nits)
AHS)

10U

1,000E4

PM)

1.5E4

1.5E5HE6

1087u |

T\

9200-9300 CHK (70%): It
gy-offwht-sme mot med
gy, blky-sb blky, frm-brit,

sme v thn MRLST lamn, m



N/ T~

OP-(min/ft)
P-{minfit)

(APT)
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ROP-(min/ft)
ROP-(minfit)

(AFT)

BN
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P-(min/ft)
P-{minfit)

(AFT)

g

9,290

- 9,300

9,310

9,320

- 9,330

- 9,340

j9,350

- 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

- 9,500

MD: 9,373
INC: 88.46°
AZM: 270.59°

TVD: 7,179.31"

VS: 2,402.1'

WOB: 37klbs
RPM: 70
SPM: 199
SPP: 5,226psi

MD: 9,467
INC: 88.77°
AZM: 270.32°

TVD: 7,181.58'

VS: 2,486.35'

1,000LE4

1.5E5HE6
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1,000E4

i

sme chky tex, v calc;
MRLST (30%): med-dk
gy, frm, sb blky, com CHK
intbds, mod calc

9300-9400 CHK (85%): It
gy-offwht-sme mot med
gy, blky-sb blky, frm-brit,
sme v thn MRLST lamn,
sme chky tex, v calc;
MRLST (15%): med-dk

gy, frm, sb blky, com CHK |

intbds, mod-hi calc

9400-9500 CHK (80%): It
gy-offwht-sme mot med
gy, blky-sb blky, frm-brit,
sme v thn MRLST lamn,
sme chky tex, v calc;
MRLST (20%): med-dk
gy, frm, sb blky, com CHK
intbds, mod-hi calc, tr pp
pyr incl




() L 9,510 1.5EHE6
S
{
L 9,520
L 9,530 -
) “ — -
\( L 9,540 = 877u—|
{
)
() L 9,550 T
) I::
(\ MD: 9,561' T
\ [ INC: 88.99° T ]
\ 9980 | A7m: 270 68° BE
\/ TVD: 7,183.42' T
) VS: 2,570.64' B
\/ L 9,570 B
) 9500-9600 CHK (85%): It
B gy-offwht-sme mot med
- 9,580 — gy, blky-sb blky, frm-brit,
|l T sme v thn MRLST lamn,
\ p T sme chky tex, v calc;
/) - 9590 — MRLST (15%): med-dk
\, = \‘ l‘ gy, frm, sb blky, com CHK
{ WOB: 38Klbs T ] \ \ intbds, mod-hi calc, tr pp
T [9.600 |RPM: 70 ™o NTRNEEL YRR A pyr nod
AP (min/tt) SPM: 201 AL VN SRy
APty 50 . . T s T 100 1,000E4
(7 SPP: 5,314psi e \\ *V\ Cl-C‘(PPM)\\l
/ L 9610 T - 150 N 1583 3564 \ N\LSESE6
) ' T VL
N ™ T W -
| ™ T 1)
\) 9,620 ™ T 1.
{ T
\ s
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N - 9,630 T o M
> al ™ T clic e,
T s SN\ \2203u ]
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) ™ T | W T \
/ £ L)
) (9650 |\ p: 9,656 2l EZ ] I
() INC: 88.86° T i )
/ AZM: 270.24° T I
\ [ 9.660 |TVD:7,185.2 T
2 VS: 2,655.79' T s
\ s
L ™ T2
- - 9,670 T s
{ E = 9600-9700 CHK (65%): It
\ ™ T- gy-offwht-sme mot med
/ 9,680 T ;
[ ' T i gy, blky-sb blky, frm-brit,
(I iz ::: sme v thn MRLST lamn,
{ iz :: sme chky tex, v calc;
) r 9,690 iz = MRLST (35%): predy dk
\\ T ::: gy, hd-frm, sb blky, sme
I, iz ::: CHK intbds, mod-hi cal
L 9,700 Bligh: =
ROP (min/ft) 5 ' o units
G (AFT) oU 100 I 1 UrEA
/ (PP'\& (ll 2
L 1.5 SEBE6
/‘ 9,710 ) 5 ))
\ ) )
/ MW IN: 9.9+ o4
‘) 9,720 |VISIN: 47 ()()
( MW OUT: 9.9+ L
33\—.4 VIS OUT: 45 \I\ a8
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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

- 9,940

N\

MD: 9,750
INC: 90.04°
AZM: 268.83°
TVD: 7,186.1'
VS: 2,739.38'

WOB: 38klbs
RPM: 70
SPM: 202
SPP: 5,412psi

MD: 9,844’
INC: 90.7°
AZM: 268.65°
TVD: 7,185.5'
VS: 2,822.37"

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

MD: 9,939
INC: 90.97°
AZM: 267.6°
TVD: 7,184.11"
VS: 2,905.75'

colu_|

o

-

=1

T4 150

.SEHE6

T
2880u |

TN

ULEA

1|5BEE6

) 8
[

134580 |

™
™
™
™
-
i
™
™
™
™
™
-
i
T -
-
i
™
™
™
™
™
-
i
™
™
™
™
™
-
i
T -
-
i
™
™
™
™
™
-
i
™
™
™
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
s
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
Phor

T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T
T

9700-9800 CHK (80%): It
gy-offwht-sme mot med
gy, blky-sb blky, frm-brit,
sme v thn MRLST lamn,
sme chky tex, v calc;
MRLST (20%): predy dk
gy, hd-frm, sb blky, sme
CHK intbds, mod-hi cal

9800-9900 CHK (85%):
predy It gy-offwht-sme
mot med gy, blky-sb blky,
frm-brit, sme v thn
MRLST lamn, sme chky
tex, v calc; MRLST (15%):
predy dk gy, hd-frm, sb
blky, abnt CHK intbds,
mod-hi cal
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ol Y\ frm-brit, sme v thn
ol J - MRLST lamn, sme chky
) [ 9990 ol tex, v calc; MRLST (40%):
{ ol predy dk gy, hd-frm, sb
) \év;),\i' ggklbs ol blky, abnt CHK intbds,
ROP (i) 51 %% spw 200 g - AAS funits) mod-hi cal
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\ T I sme v thn MRLST lamn,
() Bl - = sme chky tex, v calc;
- 10,090 T B \
S LS MRLST (50%): predy dk
{ Bl 2 = = gy, hd-frm, sb blky, abnt
S W s CHK intbds, mod-hi cal,
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) 2 | 10100-10200 CHK
; il (80%): predy It gy,
s L 10,180 Bt offwht-sme mot med gy,
( 2l blky-sb blky, frm-brit, sme
\\ Bl ] v thn MRLST lamn, sme
A [ 10.190 Bl — - chky tex, v calc; MRLST
8 ' s /A 7/ 2686u(20%): dk gy, hd-frm, sb
) WOB: 39kibs :' - <( {{ blky, apnt CHK |ntt_)ds,
N/ M. 0200 RPM: 0 M \N '\ mod-hi cal, tr pp mic pyr
i ' . - AN\ dad Naibey N
SPM: 201 ] its)
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) ) 15E3 564\ |\1.5E%E6
—/ t 10,210
\
<
b MD: 10,222'
) L 10,220 | INC: 91.36°
o/ AZM: 268.04°
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\ VS: 3,152.52" K
\( 110,230
|
\
)
S 110,240
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| raf d blky-sb blky, frm-brit, sme
,( // /// v thn MRLST lamn, sme
[ [ 10290 Pat { chky tex, v calc; MRLST
= m T T & | (20%): dk gy, hd-frm, sb
r(l \‘ \‘ \‘ 794U | plky, abnt CHK intbds,
() 10,300 - (\ \L \ |\ mod-hi cal, tr pp mic pyr
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tex, v calc; MRLST (15%):

dk gy, hd-frm, sb blky,

WOB: 38klbs I

[ 10,400 [RPM: 70 e CHK intbds, mod-hi cal
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tAHS)
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L
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10400-10500 CHK

L~ YT
q
I

- 10,480 T

1945u_|med gy, blky-sb blky, frm,

=l
l

brit ip, sme v thn MRLST

10,490 e

== & (80%): It gy, sme mot
\\

\

| WA |

\‘ lamn, chky tex, v calc;

Ny MRLST (20%): dk gy,

J hd-frm, sb blky, CHK

= 10’500 MD: 10'505l b i ‘ il’ltde, mOd Cal

by

min/ft) 5 T

INC: 90.53°

I

(AFT) oU L,00UcA

AZM: 270.32°
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584 1.5EBE6
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1
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{ - 10,540
)
{

10,550

10,560
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( 8 10500-10600 CHK

A
{ 2691u | (85%): predy It gy, mot

10,580

med gy, tr offwht, blky-sb

blky, frm-brit, tr v thn

MRLST lamn, sme chky

10,590

tex, v calc; MRLST (15%):

MD: 10,600

dk gy, hd-frm, sb blky,

INC: 91.19°
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CHK intbds, mod-hi cal

- 10,600| AZM: 269.97°
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{minfit)

Lnits)
tAHS)

TVD: 7,178.28'
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10,770

10,780

10,790
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10,810

10,820

10,620

10,630

10,640

10,650

10,660

10,670

10,680

10,690

10,700

10,610 [\woB: 39.9kIbs

RPM: 70
SPM: 197
SPP: 5,435psi

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

MD: 10,694
INC: 91.45°
AZM: 269.18°
TVD: 7,176.11"
VS: 3,571.34'

MD: 10,789
INC: 90.48°
AZM: 269.53°
TVD: 7,174.51"
VS: 3,655.67"

WOB: 36.7klbs
RPM: 70
SPM: 198
SPP: 5,431psi
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/I ) (90%): predy mot med gy,
It gy-tr offwht, blky-sb blky,
frm-brit, v thn MRLST
lamn, chky tex, v calc;
MRLST (10%): dk gy, hd,
sb blky, intbd CHK, mod
cal, sme pyr nod
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\\ \‘ \\ A (80%): predy mot med gy,
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brit ip, v thn MRLST lamn,
chky tex, v calc; MRLST
(20%): dk gy, tr v dk gy,
hd, sb blky, intbd CHK,
[ 1] / / mod cal, tr pyr nod
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11,020

11,030

11,040

MD: 10,883
INC: 90.53°
AZM: 269.09°
TVD: 7,173.68'
VS: 3,739.1'

MW IN: 10
VIS IN: 46
MW OUT: 10
VIS OUT: 45

MD: 10,978
INC: 91.1°
AZM: 269.09°
TVD: 7,172.33'
VS: 3,823.23'

WOB: 34.5klbs
RPM: 70
SPM: 198
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10800-10900 CHK

(75%): mot med gy, It gy-
sme offwht, sb blky, frm,
brit ip, v thn MRLST lamn,
chky tex, v calc; MRLST
(25%): dk gy, tr v dk gy,
hd, sb blky, intbd CHK,
mod cal

10900-11000 CHK
(65%): mot med gy, sme
dk gy, sb blky, frm-brit,
sme v thn MRLST lamn,
chky tex, v calc; MRLST
(35%): dk gy-v dk gy, hd,
sb blky, intbd CHK, mod
cal
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VIS IN: 46
MW OUT: 10
VIS OUT: 45

MD: 11,073
INC: 91.01°
AZM: 271.03°
TVD: 7,170.58'
VS: 3,908.09'

MD: 11,167
INC: 90.18°
AZM: 272.79°
TVD: 7,169.61"
VS: 3,993.38'

WOB: 36.8klbs
RPM: 70
SPM: 197
SPP: 5,491psi

MW IN: 10+
VIS IN: 46
MW OUT: 10
VIS OUT: 45

MD: 11,262'
INC: 89.03°
AZM: 274.37°
TVD: 7,170.26'
VS 4 080 72"
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11000-11100 CHK

(70%): mot med gy-dk gy,
sb blky, frm-brit, sme v
thn MRLST lamn, chky
tex, v calc; MRLST (30%):
dk gy, tr v dk gy, hd, sb
blky, intbd CHK, mod cal

11100-11200 CHK

(60%): med gy-It gy, sb
blky-sb plty, frm-brit, sme
v thn MRLST lamn, chky
tex, v calc; MRLST (40%):
v dk gy-dk gy, hd-v hrd, sb
blky, intbd CHK, mod cal
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MW IN: 10.1
VIS IN: 46

MW OUT: 10
VIS OUT: 45

MD: 11,356
INC: 88.64°
AZM: 276.74°

TVD: 7,172.17"

VS: 4,168.33'

WOB: 30.9klbs
RPM: 70
SPM: 196
SPP: 5,293psi

MD: 11,451
INC: 89.03°
AZM: 276.56°

TVD: 7,174.11"

VS: 4,257.53'
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11200-11300 CHK
(75%): predy med gy-It
gy, sb blky-sb plty,
frm-brit, tr vthn MRLST
lamn, chky tex, v calc;
MRLST (25%): v dk gy-dk
gy, hd, sb blky, intbd
CHK, mod cal

11300-11400 CHK
(70%): predy med gy-It
gy, tr dk gy, sb blky-sb
plty, frm-brit, tr v thn
MRLST lamn, chky tex, v
calc; MRLST (30%): dk
gy, hd, sb blky, intbd
CHK, mod cal

11400-11500 CHK
(60%): predy med gy-dk
gy, sme It gy, sb blky,

frm-brit, chky tex, v calc; —
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VS: 4,346.76' )
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11,570

11500-11600 CHK

11,580

(65%): predy dk gy-med

7 4H8 | gy, mot It gy, sb blky,

/ |
/ #2091u | frm-brit, chky tex, v calc;

11,590

J )/ MRLST (35%): dk gy-v dk

WOB: 34.7klbs
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NN CHK, mod cal, tr mic pyr

L 11,600 | SPM: 196
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ROP (fnin/t) 5 SPP: 5,456psi
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CI1-C5|(PRM)

150 1.5E3 1.5E4 1BESE6

- 11,610| Mw IN: 10.1

VIS IN: 46

MW OUT: 10.1

VIS OUT: 45 1646u

11,620
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11,630

MD: 11,640

INC: 88.02°

N~
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AZM: 277.27°

TVD: 7,177.33' 1342u |

VS: 4,435.23'
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11,660

11,670

N,
411,680 I\ \\\ 48E__  |11600-11700 CHK

709u(50%): predy dk gy-med

gy, sb blky, frm-brit, sme

hrd, chky tex, v calc;

11,690

MRLST (50%): v dk gy,

hd, sb blky, intbd CHK,

~ ] —
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11,870

11,880

11,890

11,900

11,910

11,920

MD: 11,735'
INC: 87.14°
AZM: 276.13°

TVD: 7,181.34'

VS: 4,524.4'

MW IN: 10.1
VIS IN: 45
MW OUT: 10.1
VIS OUT: 43

WOB: 38klbs
RPM: 70
SPM: 192
SPP: 5,582psi

MD: 11,829
INC: 86.44°
AZM: 275.95°
TVD: 7,186.6'
VS: 4,612.18'

MW IN: 10.1
VIS IN: 44
MW OUT: 10.1
VIS OUT: 43

MD: 11,924
INC: 86.35°
AZM: 274.19°

TVD: 7.192.57'
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11700-11800 CHK
(65%): dk gy-med gy, sb
blky, frm-brit, chky tex,
intbd MRLST, v calc;
MRLST (35%): v dk gy-dk
gy, hd, sb blky, intbd
CHK, mod cal

11800-11900 CHK
(80%): dk gy-med gy,
sme mot It gy, sb blky,
frm-brit, chky tex, intbd
MRLST, v calc; MRLST
(20%): dk gy, hd, sb blky,
intbd CHK, mod cal
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12,140

VS: 4,700.28'

WOB: 28.1klbs
RPM: 70
SPM: 195
SPP: 5,393psi

MD: 12,018
INC: 88.11°
AZM: 274.98°
TVD: 7,197.12
VS: 4,787.23'

MW IN: 10.1
VIS IN: 44
MW OUT: 10.1
VIS OUT: 43

MD: 12,065'
INC: 87.89°
AZM: 274.63°
TVD: 7,198.76'
VS: 4,830.8'

Projection to Bit
MD: 12,135

INC: 87.89°
AZM: 274.63°
TVD: 7,201.33"
VS: 4,895.6'

Total Depth of
12,135' MD
Reached on
12/06/2018 @
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11900-12000 CHK
(90%): predy offwht, mot
med-It gy, sb blky,
frm-brit, chky tex, intbd
MRLST, v calc; MRLST
(10%): dk gy, hd-frm, sb
blky, intbd CHK, mod cal

12000-12100 CHK

(85%): predy offwht, mot
med gy, sb blky, frm, brit
ip, chky tex, intbd MRLST,
v calc; MRLST (15%): dk
gy, hd, sb blky, intbd
CHK, mod cal

12100-12135 CHK
(90%): offwht, mot med
gy, sb blky, frm-brit, chky
tex, intbd MRLST, v calc;
MRLST (10%): dk gy,
hd-sme frm, sb blky,
intbd CHK, mod cal







