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RESERVOIR GROUP
Scale: 5"/ 100'
Measured Depth Log
Well Name Herren 1D-33H-H367
Location Sec. 33 T3N R67W
State Colorado County Weld
Country USA Rig Number Ensign 153
API Number 05-123-47730 AFE # 16191563
Geographic Region Rockies Field Wattenberg
Spud Date 12/13/2018 Drilling Completed 12/14/2018
Surface Coordinates Latitude: 40.183261
Longitude: -104.886586
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 4,848’ K.B. Elevation 4,871
Logged Interval 6,500 To 12,050 Total Depth 12,050’
Formation Niobrara B
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
\, J
rd DAY N\



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
\,
Other
Loggers: 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 12/13/2018
Release Date: 12/15/2018
Job #: 1812RK1813
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INC: 23.91°
AZM: 333.78°
TVD: 6,460.14'
VS: 128.08'

MD: 6,772
INC: 26.94°
AZM: 328.16°
TVD: 6,502.59'
VS: 14417

WOB: 16.9kIbs
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SPM: 168
SPP: 3,549psi

MD: 6,820
INC: 29.31°
AZM: 327.28°
TVD: 6,544.92'
VS: 162.95'

MW IN: 10.0+
VIS IN: 52
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VIS OUT: 46

MD: 6,867
INC: 32.3°
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6650-6700 SLTY SH
(80%): med gy, frm-v frm,
brit ip, sb blky-tab, slty-sl
sm tex; SLTST (20%): dk
gy-med gyshbn,
tab-blky-tr sb plty, frm-sl
hrd, rgh-slty tex, wk calc

6700-6750 SLTY SH
(50%): med gy, sme mot
It gy, frm-v frm-brit, sb
blky-tab, slty-sl sm tex;
SLTST (50%): med
gyshbn, sme dk gy,
tab-blky-sb plty, frm-s|
hrd, rgh-slty tex, wk calc

6750-6800 SLTY SH
(60%): med gy-mot It gy,
hrd-frm-brit, sb blky-tab,
slty-sl sm tex, micmica;
SLTST (40%): predy med [

_|gyshbn-dk gy, tab-blky, tr

sb plty, frm-sl hrd,
rgh-slty tex, wk calc

6800-6850 SLTY SH
(70%): gyshbn-mot It gy,
hrd-frm-brit, sb
blky-tab-sb plty, slty-sl
sm tex, micmica; SLTST
(30%): med gy-dk gy,
tab-blky, frm-sl hrd,
rgh-slty tex, wk calc
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VIS IN2 50
MW OUT: 10.1
VIS OUT: 47

MD: 7,104
INC: 45.66°
AZM: 309.88°
TVD: 6,764.95'
VS: 321

MD: 7,151
INC: 46.54°
AZM: 305.57°
TVD: 6,797.55'
VS: 353.86'

MD: 7,198
INC: 46.93°
AZM: 302.23°
TVD: 6,829.76'
VS: 387.55'

WOB: 18.3klbs
RPM: 0

SPM: 162
SPP: 3,503psi

MW IN: 10
VIS IN: 48
MW OUT: 10.1
VIS OUT: 46

12/14/2018

MD: 7,245
INC: 47.37°
AZM: 296.69°
TVD: 6,861.74'
VS: 421.81'

MD: 7,293
INC: 49.09°
AZM: 290.1°
TVD: 6,893.73'
VS: 457.57"

~—

~ 1

wird

4

/100

1,000LE4

(PPM)

N\

150

1.5E3 \\.Q.5E4
ey

1.5E5HE6

R

.
—
~

\'\.__ =\

1084u

1,000E4

150

1.5E3

1.5E5HE6

Yan

™N
N

LN
7\

L

—

943u-|

N7

NS

GAS

Lnits)
tAHS)

10

10U

1,000E4

C1-35

(PPM)

7050-7100 SH (100%):
gyshbn, mot med gy, frm,
brit ip, sb blky-sb plty,
slty-sm tex, non calc

7100-7150 SH (100%):
gyshbn, mot It-med gy,
frm-brit, sb blky-sb plty,
slty-sm tex, non calc

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

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

7250-7300 SH (100%):
mot med gy-gyshbn, tr dk
gy, frm-brit, sb blky-sb
plty, slty-sm tex, non calc
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7,510

7,520

MD: 7,340
INC: 50.58°
AZM: 282.72°
TVD: 6,924.07"
VS: 493.14'

MD: 7,387
INC: 53.44°
AZM: 279.64°
TVD: 6,953
VS: 529.27"

WOB: 25.7klbs
RPM: 0

SPM: 160
SPP: 3,662psi

MW IN: 10

VIS IN: 49

MW OUT: 10.0+
VIS OUT: 46

MD: 7,434
INC: 55.85°
AZM: 273.84°
TVD: 6,980.21"
VS: 565.88'

Sharon Springs
7,446'MD/6,987'TVD

MD: 7,482
INC: 58.32°
AZM: 269.18°
TVD: 7,006.3'
VS: 603.13'

MD: 7,529
INC: 61.39°
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7300-7350 SH (100%):
predy gyshbn, sme It gy,
tr dk gy, frm-brit, sb
blky-sb plty, slty-sm tex,
non calc, tr dissm pyr

7350-7400 SH (100%):
predy gyshbn, sme mot It
gy, frm-brit, sb blky-sb

sme dissm pyr

7400-7450 SH (100%):
gyshbn-dk gy, sme mot It
gy, frm-brit, sb blky-sb

plty, slty-sm tex, non calc,

sme dissm pyr

7450-7500 SH (100%):
dk gy-mot med gy,

frm-brit, sb blky-sb plty,
sme v thn lam, non calc
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AZM: 265.93°
TVD: 7,029.91'
VS: 639.56'

MW IN: 10.0+
VIS IN: 52

MW OUT: 10.0+
VIS OUT: 48

MD: 7,576
INC: 66.89°
AZM: 264.17°
TVD: 7,050.4'
VS: 676.62'

Niobrara
7,581'MD/7,052'TVD

WOB: 9.9klbs
RPM: 0

SPM: 162
SPP: 3,371psi

MD: 7,623
INC: 70.66°
AZM: 263.38°
TVD: 7,067.42'
VS: 714.54'

MD: 7,671
INC: 73.3°
AZM: 263.47°
TVD: 7,082.26'
VS: 753.91"

Niobrara B
7,690'MD/7,088'TVD

MD: 7,718’
INC: 74.97°
AZM: 263.82°
TVD: 7,095.11"
VS: 792.99'

MW IN: 10.0+
VIS IN: 49
MW OUT: 10.0
VIS OUT: 46
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7500-7550 SH (100%):
mot It gy-dk gy, tr gyshbn,
frm-brit, sb blky-sb plty,
sme v thn lam, non calc

7550-7600 CHK (70%):
mot It gy, sm gyshbn, sb
blky, sl frm-brit, tr MRLST
incl, sm chky tex, v calc;
MRLST (30%): dk gy-med
gy, frm, sb blky-sb ang, tr
intbd CHK, mod calc, tr
free pyr

7600-7650 CHK (80%):
mot It gy-gyshbn, sb blky,
sl frm-brit, tr MRLST incl,
sm chky tex, v calc;
MRLST (20%): med gy, tr
dk gy, frm, sb blky-sb
ang, tr intbd CHK, mod
calc, tr free pyr

7650-7700 MRLST
(55%): dk gy, frm, sb
blky-sb ang, tr intbd CHK,
mod calc; CHK (45%):
mot It gy-med gy, sb blky,
sl frm-brit, tr MRLST incl,
sm chky tex, v calc

7700-7750 CHK (60%):
mot It gy-med gy, sb blky,
frm-brit, tr MRLST incl,
sm chky tex, v calc;
MRLST (40%): dk gy,
frm-sl hrd, sb blky-sb
ang, tr intbd CHK, mod
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7,930

7,940

7,950

7,960

MD: 7,765
INC: 77.48°
AZM: 264.35°
TVD: 7,106.3'
VS: 832.63'

WOB: 29.5klbs
RPM: 0

SPM: 161
SPP: 3,706psi

MD: 7,812
INC: 80.86°
AZM: 266.37°
TVD: 7,115.13'
VS: 873.21"

MW IN: 10.1+
VIS IN: 52
MW OUT: 10.1
VIS OUT: 49

MD: 7,859
INC: 85.17°
AZM: 268.13°
TVD: 7,120.85'
VS: 914.93'

MD: 7,906
INC: 87.58°
AZM: 268.92°
TVD: 7,123.82'
VS: 957.34'

Curve Landed
@ 7,949' MD

MD: 7,954
INC: 90.22°
AZM: 268.48°
TVD: 7,124.74'
VS: 1,000.79'
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7750-7800 CHK (80%):
mot It gy, sme med gy, sb
blky, frm-brit, MRLST incl,
sm chky tex, v calc;
MRLST (20%): dk gy,
frm-sl hrd, sb blky-sb
ang, tr intbd CHK, mod
calc, tr free pyr

7800-7850 CHK (75%):
mot It gy, sme med gy, sb
blky-sb plty, frm-brit,
MRLST incl, sm chky tex,
v calc, tr dissm pyr;
MRLST (25%): dk gy,
frm-sl hrd, sb blky-sb
ang, tr intbd CHK, mod
calc, sme free pyr

7850-7900 CHK (70%):
mot It gy, sme mot med
gy, sb blky-sb plty,
frm-brit, MRLST incl, sm
chky tex, v calc, tr imbd
pyr; MRLST (30%): dk gy,
frm-hrd, sb blky-sb ang,
intbd CHK, mod calc




2 L
7 7,970
‘\ \ 7900-8000 CHK (90%):
() L7080 \‘ mot It gy, sb blky-sb plty,
{ { frm-brit, sme MRLST incl,
(\ \\ sm chky tex, v calc, tr
/ [ 7,990 21 imbd pyr; MRLST (10%):
! ] dk gy, frm-hrd, sb blky-sb
} WOB: 32.4kibs (I ang, sme intbd CHK,
/ [ 8000 |RPM:35 § mod calc
ROP (min/fty 5 ' SPM: 192 urlits)
UW SPP: 5,103psi ;:{}U 1,000LE4
(PP
() L 8010 ’1.$4 1.5E5E6
( ' [ 4
{ \
) N
) - 8,020 ANER
? /5 ' \\ \\ b
C [ { fiasau
MW IN: 10.1+ 1484u
)] \\ 8,030 |VISIN: 53 I} I} ]
) MW OUT: 10.1+
// VIS OUT: 48
} 8,040
( < MD: 8,049'
rd ) INC: 89.12°
(\ [ 8,050 |AZM: 270.5°
N TVD: 7,125.29'
| VS: 1,087.36'
/I
3 - 8,060
N
(
)
< - 8,070
<
/ ) )
) 8000-8100 CHK (65%):
- 8,080 ,/ ” mot lt-med gy, sb blky-sb
N\ /7 plty, sl frm-brit, sme
/( /, I' MRLST incl, sm chky tex,
) [ 8,000 /7 v calc, tr imbd pyr; MRLST
(/ / ,I (35%): dk gy, frm-hrd, sb
(' \\\ blky-sb ang, sme intbd
J L 8100 \\ \ CHK, mod calc
G (AFT) oU L\UU \\ 1,00UEA]
(GOIRY
- 8,110 1.!‘5E4 \‘ 1 5EBE6
( |
{ 1650u |
< 8,120 e
{ /
) &
8,130
} MD: 8,143 A
) 8,140 ||nC: 88.20
[d AZM: 272.08°
\I TVD: 7,127.49'
| VS: 1,174.16'
f - 8,150
D
({
D
‘\ - 8,160
\
[ |
) \
\‘ - 8,170
\/ )( | )l 8100-8200 CHK (80%):
\ J 1) mot med gy, sb blky-sb
)) - 8,180 l) I) plty, frm-brit, sme MRLST
) ) ) incl, sm chky tex, v calc, tr
f -} {imbd pyr; MRLST (20%): N
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Df\$ {min/ft)
ROR (minfit)

BAMIATAPY

- 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

- 8,400

WOB: 34.8klbs
RPM: 70
SPM: 192
SPP: 5,169psi

MD: 8,238'
INC: 87.45°
AZM: 272.08°
TVD: 7,131.09'
VS: 1,262.35'

MW IN: 10.1+
VIS IN: 53

MW OUT: 10.1+
VIS OUT: 48

MD: 8,332
INC: 88.64°
AZM: 272.7°
TVD: 7,134.3'
VS: 1,349.8'

WOB: 33.1klbs
RPM: 70
SPM: 194
SPP: 5,078psi
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dk gy, frm-hrd, sb blky-sb
ang, sme intbd CHK,
mod calc

8200-8300 CHK (75%):
mot med gy, sb blky-sb
plty, frm-brit, sme MRLST
incl, sl sm chky tex, v
calc, rr imbd pyr; MRLST
(25%): dk gy, frm-hrd, sb
blky-sb ang, sme intbd
CHK, mod calc

8300-8400 CHK (80%):
mot med gy, sb blky-sb
plty, frm-brit, occ MRLST
incl, sl sm chky tex, v
calc, trimbd pyr; MRLST
(20%): dk gy, frm-hrd, sb
blky-sb ang, occ intbd
CHK, mod calc




o~

P e
S e

LN L
N AT A \_—

A~N\

N

ROP (min/t) 5

AP 50

N A~
NV N SNEVN NSRS — ~/

B R the o Ee e o MRS

NN

1

I~
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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: 8,427
INC: 91.14°
AZM: 272.96°
TVD: 7,134.48'
VS: 1,438.49'

MD: 8,521
INC: 90.92°
AZM: 272.96°
TVD: 7,132.79'
VS: 1,526.32'

MW IN: 10.2
VIS IN: 52
MW OUT: 10.2
VIS OUT: 48

WOB: 25.7klbs
RPM: 70
SPM: 192
SPP: 5,061psi

MD: 8,616
INC: 91.01°
AZM: 272.79°
TVD: 7,131.19'
VS: 1,615.04

1bE4 ) | .5SEDEG

1823u |

S g

10U, L,00UcA

$E4 1.5E5HE6

I

P
}él76u—

1,000E4

1.5E5HE6

4494944949449 49449 9999999449 99999999999999999499999999999999499 99999999499 949999949944 9994499444994 449 9444994499444 99444994449 9444 99444

8400-8500 CHK (65%):
mot It-med gy, sb blky-sb
plty, sl frm-brit, sme
MRLST incl, sm chky tex,
v calc, tr imbd pyr; MRLST,
(35%): dk gy, frm-hrd, sb
blky-sb ang, sme intbd
CHK, mod calc

8500-8600 CHK (70%):
mot It-med gy, sb blky-sb
plty, frm-brit, MRLST incl,
sm chky tex, v calc, occ
imbd pyr; MRLST (30%):
dk gy, frm-hrd, sb blky-sb
ang, intbd CHK, mod calc




) Lse30 | 00000 | et LA [ |
74 8,630 et l
( I
\( )
) - 8,640
’\ - 8,650
)
\
/
/ - 8,660
N J
< -
2 8,670 \ | 8600-8700 CHK (70%):
\ | | predy mot It-med gy, scatt
\\ med gyshbn, sb blky-sb
| plty, sl frm-brit, MRLST
- 8,680 -
\l \‘ \‘ 1832u Jincl, sl sm-grty chky, v

N » ) “E8 | calc, com imbd pyr;

( [ MRLST (30%): dk gy,

/ - 8,690 {

{\ ' frm-hrd, sb blky-sb ang,

] intbd CHK, mod calc, occ

I\ pyr nod

ROP {min/ft) 5] [ / gas funfs) |/
.} (AFT) oU MD 8,710' ’UF/l-CS f;a)/l L,00UcA
INC: 91.19°

(4 L 8,710 | azm: 272 520 1.3E3 1564 J | 15E%E6

} TVD: 7,129.39' !/ l/ (/ (/ ll

5 VS:1,702.69' (/ ‘/ ‘/ ‘I
(4 L NN NN

] 8,720 NN N\

\ NN N
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\) - 8,730 I
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2 ({ ({
- 8,740 0 X
\A \A
\\ AMA\
A\ \ A
- 8,750
Z
h

{

> - 8,760
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) [ 6,770 8700-8800 CHK (70%):
/ predy mot It-med gy, scatt
\) | 1925, |med gyshbn, sb blky-sb
\ 5780 s { | e plty, sl frm-brit, MRLST

() e B incl, sl sm-grty chky, v

P s calc, com imbd pyr;

] 4 7gg |WOB: 34.4kbs = MRLST (30%): med-dk

|) [ RPM: 70 B gy, frm-hrd, sb blky-sb

{ :E'\pﬂ-:;%z ‘ - ang, intbd CHK, mod

f Fenebs == calc, tr pyr nod

ROP\(min/ft) 5 - 8,800 MD: 8,804" :: i GAs it
LI_, ‘ \”"\I/-I\’:ll) 50 INC: 9’1_230 :: T 10, WJ.I: OCLEA
AZM: 272.43° = J gcsepmy |/

) [ g.g10 |TVD: 7,127.4 £ is5es | || fseaf J1semee

{ VS: 1,790.23' / /

)\ f il {

(
¢ - 8,820
\ i
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() \\ \\ \\ \\ \
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4 | |
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‘( - 8,840
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ROP Yin/ft) 5

74P 50

|
{

NN

AP 50

NATT A2

T~ TN

T T [ ™M

- 8,850

- 8,860

- 8,870

- 8,880

- 8,890

- 8,900

- 8,910

- 8,920

- 8,930

- 8,940

- 8,950

- 8,960

g 970

- 8,980

- 8,990

- 9,000

9,010

9,020

9,030

- 9,040

- 9,050

- 9,060

—

MD: 8,898'
INC: 91.06°
AZM: 271.91°
TVD: 7,125.52'
VS: 1,877.59'

MD: 8,993
INC: 89.91°
AZM: 271.73°
TVD: 7,124.72"
VS: 1,965.67"

WOB: 32.7klbs
RPM: 71
SPM: 196
SPP: 5,362psi
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I
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8800-8900 CHK (75%):
predy mot It-med gy, occ
med gyshbn, sb blky-sb
plty, sl frm-brit, MRLST
incl, sl sm-grty chky, v
calc, com imbd pyr;
MRLST (25%): med-dk
gy, frm-hrd, sb blky-sb
ang, intbd CHK, mod
calc, occ pyr nod

8900-9000 CHK (75%):
predy mot It-med gyshbn,
sme crm, sb blky-sb plty,
sl brit-sft, MRLST incl, sl
sm-grty chky, v calc, com
imbd pyr; MRLST (25%):
med-dk gy, frm-hrd, sb
blky-sb ang, intbd CHK,
mod calc, occ pyr nod




9,070 I 9000-9100 CHK (85%):
:Z: __________ predy mot lt-med gyshbn,
:Z: sme crm, sb blky-sb plty,
- 9,080 i sl brit-sft, MRLST incl, sl
) MD: 9,088' T sm-grty chky, v calc, tr
V4 INC: 90.13° - imbd pyr; MRLST (15%):
[ 9,000 |A2M: 27191 :ZE Sy med-dk gy, frm-hrd, sh
Y ;%22’51;‘;'38 T )/ }/ }/ }/ blky-sb ang, scat intbd
<, T T /// 4 //I CHK, mod calc, occ pyr
/ 19,100 b ARR AN A | nod
ROP (min/tt) 5 ' o HH A funids) |
b = TES K

: QL N
: I \J.\ ] \ J.UL\ \ L,00UEA

GAT i

™o \ CLCHIRRM
9,110 - 150 15‘Ea 5E4 1.5E5E6
. Bt ] \

19,120 TE

- 9,130 s

-9,140 o

9,150 =

2029u-

"
9,160

-9,170 s

9100-9200 CHK (80%)):

predy mot It-med gyshbn,

MD: 9,182' TE

L 9,180 |INC: 89.47° e scat crm, blky-sb blky,

AZM: 271.82° el brit-sft, MRLST incl, sl

TVD: 7,125.01' e sm-grty chky, v calc, rr

VS: 2,140.95' -
9,190 T

imbd pyr; MRLST (20%):

med-dk gy, frm-hrd, sb

WOB: 36klbs o blky-sb ang, scat intbd

N~
444
{ B |

RPM: 70 B CHK, mod calc, tr pyr nod

- 9,200

SPM: 197 TES

N

ROP i)

SPP: 5,468psi

BAMNATAPY

1S
e

O0CLEA

]
WEESEG

9,210

9,220

MW IN: 10.2

VIS IN: 49

MW OUT: 10.2

L 9.230 |VISOUT: 46

- 9,240

9,250 EE

1527u

- 9,260

9,270

A I L~
™N—"T "V'\‘-"V\-\V/ NN~ \VE—/-\/’\VA\’ T -

—

- 9,280

MD: 9,277
INC: 89.82°
AZM: 271.82°
TVD: 7,125.6'
VS: 2,229.03'

1

=

9200-9300 CHK (85%):
predy mot It-med gyshbn,
scat crm, blky-sb blky, sl
brit-sft, MRLST incl, sl

sm-grty chky, v calc;,  |——
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ROP (tin/ft)
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L 9,290
L 9,300
19,310
19,320
19,330
L 9,340
L 9,350
L 9,360
L 9,370
L 9,380
L 9,390
L 9,400
19,410
L 9,420
19,430
L 9,440
"

L 9,450
L 9,460
L 9,470
L 9,480
L 9,490

- 9,500

MD: 9,371
INC: 89.91°
AZM: 271.64°
TVD: 7,125.82'
VS: 2,316.14'

WOB: 35.4klbs
RPM: 71
SPM: 194
SPP: 5,393psi

MD: 9,465
INC: 89.3°
AZM: 271.56°
TVD: 7,126.47"
VS: 2,403.16'

MW IN: 10.2
VIS IN: 48
MW OUT: 10.2
VIS OUT: 45
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NMIRLS T (1970). MEd-0K
gy, frm-hrd, sb blky-sb
ang, scat intbd CHK,
mod calc, rr pyr nod

9300-9400 CHK (75%):
predy mot It-med gyshbn,
scat crm, blky-sb blky, sl
brit-sft, MRLST incl, sl
sm-grty chky, v calc;
MRLST (25%): med-dk
gy, frm-hrd, sb blky-sb
ang, scat intbd CHK,
mod calc, rr pyr nod

9400-9500 CHK (70%):
predy mot It-med gyshbn,
sme med gy, scat crm,
blky-sb blky, sl brit-sft,
MRLST incl, sl sm-grty
chky, v calc; MRLST
(30%): med-dk gy,
frm-hrd, sb blky-sb ang,
scat intbd CHK, mod
calc, tr pyr nod
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9,550 -
/ ’ - |
< MD: 9,560' T l|
< INC: 91.41° TR \
\} L 9,560 |AZM: 271.99° e \\ \‘ \‘ \\
\N TVD: 7,125.88' T - N
\) VS: 2,491.22" B § }
5 L 9,570 = 9500-9600 CHK (85%):
| T= predy mot It-med gyshbn,
)) I:::‘:‘:‘ :::: sme med gy, scat crm,
¢ L 9,580 b [ [ blky-sb blky, sl brit-sft,
Y ::: MRLST incl, sl sm-grty
k) BE L chky, v calc; MRLST
/ [ 9.500 IE:_ E:E = (15%): med-dk gy,
\, py T frm-hrd, sb blky-sb ang,
Il WOB: 35.7kibs py T al scat intbd CHK, mod
3 [ 9600 |RPM: 70 e l\ ‘l \ |‘ |l calc, tr pyr nod
ROH (minkt) 5 ' SPM: 197 AL As luni
L_,/‘) \/—\HI) 50 SPP: 5,458psi E : \A \lA
) - T
£ L 9,610 g
{ ! RS
) =
( o T8
\ ™
Al L 9,620 T
N ! qr T
l ™
} MW IN: 10.2 M
{ i VIS IN: 48 Tn
\ 9630 |\w ouT: 10.2 -
\5 g VIS OUT: 46 AL 31
{ M
5 9,640 e <
] = 7
\ o T8 ) )
) , T '
)( [ 9,650 |MD:9,654 Tn L
{ INC: 92.51° T \I ‘I
/ AZM: 269.8° T ¢ ¢
) TVD: 7,122.67' r \\
\) L o660 |VS:2577.74 T \
( ™ T
\ ™
{ ™
— L 9,670 ™ 9600-9700 CHK (65%):
VA ™ 3 predy mot med gyshbn,
> - T \ sme med gy, tr crm,
k) - 9,680 I Bl \\ \\ blky-sb blky, sl frm-brit,
| ™ T BRI MRLST incl, sl sm, chky,
\/ o T \\ v calc; MRLST (35%):
) L9690 L med-dk gy, frm-hrd, sb
\/ ' ™ T blky-sb ang, scat intbd
)I ™y CHK, mod calc, occ pyr
[ ™z nod, occ pp pyr
L 9,700 v
.Df“ﬁ§ (mint) 5 ' - unifs)
\ - (PRM) :
|\ [ 9710 il 15E4 SESES
\ il
| iy
)) o &
\) L 9,720 T
| \ il [ ]/1818u ]
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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

- 9,940

MD: 9,749
INC: 93.34°
AZM: 269.45°
TVD: 7,117.82
VS: 2,664.29'

WOB: 37.5klbs
RPM: 70
SPM: 194
SPP: 5,285psi

MD: 9,843'
INC: 94.13°
AZM: 269.09°
TVD: 7,111.7
VS: 2,749.61'

MW IN: 10.2
VIS IN: 47
MW OUT: 10.2
VIS OUT: 45

MD: 9,937
INC: 92.68°
AZM: 268.04°
TVD: 7,106.11"
VS: 2,834.48'
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9700-9800CHK (75%):
mot med gyshbn, It gy,
blky-sb blky, sl frm-brit,
MRLST incl, sl sm, chky,
v calc; MRLST (25%):
med-dk gy, frm-hrd, sb
blky-sb ang, scat intbd
CHK, mod calc, occ pp

pyr

9800-9900 CHK (80%):
predy med gyshbn, It gy,
mot-sl stri, blky-sb blky,
sl frm-brit, tr MRLST incl,
sl sm, chky, v calc;
MRLST (20%): med-dk
gy, frm-hrd, sb blky-sb
ang, tr intbd CHK, mod
calc, occ pp pyr
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t - 9,950 s I
( % /
7 - [1f
] i 3 |
{ 9,960 L 1
( BEE LU ELNIELY
0 : I
( [ 9970 ™ [
§ ' B2 yAVAIW A/
) T A D
( ™ Aatit 7 9900-10000 CHK (70%):
\\ 9,980 s ( /( /( /{ gyshbn, mot-sl stri, sb
{ B Iy blky, sl frm, tr MRLST
<\ E < < < < ( lamn, sm chky tex, v calc;
5 [ 9,990 w NANEL WA MRLST (30%): dk gy-dk
\ : AR gyshbn, mot, sl hd-frm,
)/ WOB: 34kibs : \\ \\ \\ \\ \ sb blky, tr intbd CHK,
! [ 10,000|RPM: 71 o RN IA mod calc
ROP (.".Jn/ft) 5 ' SPM: 194 :: \eab funithy VL
G }V'\"U 50 SPP: 5,328psi = J.U\ \ J.UX \ J.‘Uuul.l:q
< = A e O & |
ms Soey ).
X 10,010 ™ ' : 2036u]
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} I) 10,020 T
\ it
| MD: 10,032' il
) [ 10 030/ INC: 91.19° T
L " Azm: 268.22° T
\ TVD: 7,102.91' =
) VS: 2,920.05' T
(> 10,040 e
R e
) e
4 =
} L 10,050 T
( il
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‘\ 10,060 T
) L 10,070 E: : ‘
( = 1 / 10000-10100 CHK
/) L l) {l {l ‘} {l (80%): med gyshbn,
\ 10.080 e T2 7 mot-stri, sb blky, frm-brit,
) L= AL ] I
5 T PRI tr MRLST lamn, sm chky
| o VARV (TAY 4 tex, mod calc; MRLST
N 10,050 i 1] (20%): dk gy-dk gyshbn,
1 ’ b= ANV mot, sl hd-frm, sb blky-sb
( i - WIINTN N plty, tr intod CHK, mod
) : \\ \ \ \ calc
N [ 10,200 bt 1 |.f
™ ; o 1625u |
() (\ : C1-C5|(HPM)
T 15E3 S5E4 1.5E5E6
’ C 10,110 s \ \
II ( ™ | [
4 ) :
) i T
{ 101201y 10,126 L {
\( INC: 90.31° T
\ AZM: 269.01° B2
) [ 10.130|TVD: 7,101.67' L
{ " lvs: 3,005.1° L
2 s )
{ : [
) L 10,140 L ]
g ’ T ) |
) ™
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5\ 10,150 s
\ ™
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\ T
)/ 10,160 L
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7 10,170 ™ T T ]
// ™ /( /{ /( /{/{ 10100-10200 CHK
b ™ ARV (70%): med gyshbn,
L 10,180 s // / f mot-stri, sb blky, frm-brit,
il A 1T tr MRLST lamn, sm chky
Bl | |\ |\ |\ I\ tex, mod calc; MRLST
} [ 10,190 E \\\ \\ \\ (30%): dk gy-dk gyshbn,
[§ T N TN mot, sl hd-frm, sb blky-sb
)\ WOB: 53kibs 2l > > /\ /\ S @g | Plty, trintbd CHK, mod
RPM: 0 T calc
t - 10,200/ sp: 196 R I\ ,,‘AQ uflw 1549u-
% SPP: 5’074p5i : J.Ul ‘.uu, 1,000E4
fl \) . I}C)Lw‘!’iw ) [
10.210 T 1.6E3 156E4 SEBHE6
< ' L VI I H
\ e LS| A
‘\ MD: 10,221' Bl \}\ \\ \\\\
C [ 10.990|INC: 89.03° ™ SN TINTNN
\ “Y I AZM: 270.76° . ANTTN TN
() TVD: 7,102.22' T VIV \\
) VS: 3,091.93' ikl {
[/ L 10,230 " )
| ’ - Y.
MW IN: 10.2 Bl -
‘\ VIS IN: 46 B, %
/ MW OUT: 10.2 -
{ -10,240| VIS OUT: 44 Bls
( % \T
{ e
) L 10,250 T3
Y ' i
/l ikl
{ il
(\ 110,260 ™
7/ ikl
| s
) iz
‘/ 110,270 iz
\) 2l 10200-10300 CHK
| 2l (80%): med gyshbn,
{ - 10,280 2l mot-stri, sb blky, frm-brit,
(\ Bt tr MRLST lamn, sm chky
/ ity 2463u |tex, mod calc; MRLST
{( 410,290 Bls ; (l 48+ (20%): dk gy-dk gyshbn,
{ il ) mot, sl hd-frm, sb blky-sb
\\ 2y / / / / / plty, tr intbd CHK, mod
i L B - L L/ |/ calc
P“\,D (min/tt) 5 10:300 P [ fns oits) f /
G (APY) 50 7 TEEREe 10 10 1,000LE4
) T 1 crobeai
(\ 10,310 | MD: 10,315 ™ e | 1|€E3 I\ 1.{5\E4|\ 1.5E5E6
|5 INC: 89.08° T o \\ \\ \\ \\
AZM: 270.32° T
S TVD: 7,103.77 ™ (RERER
() [10.3201ys: 317827 T e T Tt
Y T
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10,340 ™ -T-T
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] w e
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\ : n_-"—
[ T A
/\ L 10,360 = T
) nTEE
/ By 10300-10400 CHK
( - 10,370 B2 E:E:E i (65%): predy mot med
Ji B2 ::::: gyshbn, sme med gy, tr
§ T T crm, blky-sb blky, sl
3 L 10,380 T frm-brit, MRLST incl, sl
/ ! TErL
1 T TImer ] 2098u-{sm, chky, v calc; MRLST
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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
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oU

ANEGH N~~~

10,580

10,590

10,600

WOB: 35.9klbs
RPM: 70
SPM: 194
SPP: 5,347psi

MD: 10,409
INC: 89.47°
AZM: 269.18°
TVD: 7,104.96'
VS: 3,264.09'

MW IN: 10.2
VIS IN: 46
MW OUT: 10.2
VIS OUT: 44

MD: 10,504
INC: 89.74°
AZM: 268.57°
TVD: 7,105.62'
VS: 3,350.24'

MD: 10,598
INC: 89.82°
AZM: 269.8°
TVD: 7,105.98'
VS: 3,435.68'

WOB: 36.2klbs
RPM: 70
SPM: 195
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=y, s UiRy-ouU dlly,
scat intbd CHK, mod
calc, occ pyr nod, occ pp

pyr

10400-10500 CHK
(90%): predy mot med
gyshbn, sme med gy, tr
crm, blky-sb blky, sl

sm, chky, v calc; MRLST
(10%): med-dk gy,
frm-hrd, sb blky-sb ang,
scat intbd CHK, mod
calc, occ pyr nod, occ pp

pyr

10500-10600 CHK

(60%): gyshbn, mot-s|
stri, sb blky, sl frm, tr
MRLST lamn, sm chky
tex, v calc; MRLST (40%):
dk gy-dk gyshbn, mot,
hd-frm, sb blky, tr intbd
CHK, mod calc, occ pyr
nod
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LK. 9,555 pPol

MD: 10,693'
INC: 89.17°
AZM: 269.36°
TVD: 7,106.82
VS: 3,522.31"

MW IN: 10.3
VIS IN: 46

MW OUT: 10.2+
VIS OUT: 44

MD: 10,787
INC: 89.43°
AZM: 268.83°
TVD: 7,107.96'
VS: 3,607.69'

WOB: 27.1klbs
RPM: 70
SPM: 195
SPP: 5,570psi
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10600-10700 CHK
(80%): predy mot med
gyshbn, sme med gy, tr
crm, blky-sb blky, sl
frm-brit, MRLST incl, sl
sm, chky, v calc; MRLST
(20%): dk gy-dk gyshbn,
mot, hd-frm, sb blky, tr
intbd CHK, mod calc, tr
pyr nod

10700-10800 CHK
(85%): predy mot med
gyshbn, sme med gy, tr
crm, blky-sb blky, sl
frm-brit, MRLST incl, sl
sm, chky, v calc; MRLST
(15%): dk gy-dk gyshbn,
mot, hd-frm, sb blky, tr
intbd CHK, mod calc, tr
pyr nod




(\ L 10,830 \I \ ‘I
|
|
\
\\ L 10,840
/
)
/
( L 10,850
)
{ &
)/ 10,860 | 1956u
|
\
. \
~ () L 10,870
{ ] f 10800-10900 CHK
[\ MD: 10,882' | | (80%): predy mot med
I) 10,880 |NCZ_89-25° . \‘ \ \‘ gyshbn, sme med gy,
\ :"\Z/g: 7261%;‘;4 \ blky-sb biky, sl frm-brit,
? vs: 5’6'94_0'1. MRLST incl, sl sm, chky,
£ L 10,890 v calc; MRLST (20%): dk
N\ gy, mot, hd-frm, sb blky, tr
< intbd CHK, mod calc, rr
¢ - 10,900 _ pyr nod
G (AFT) oU 10 100 1,p0urEA]
{ CI-CH (PP
(\ [ 10.910 1.5E3l‘ 1.5E] 14E%E6
// MW IN: 10.3 |
( VIS IN: 46
{ [ MW OUT: 10.3
< 109201\, ouT: 44
))
(
AN L 10,930
/ 3
\ /
) JTT 1) T1)
{ avAwayi
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) [CUNLV O ¢
/ \\ '\
- - 10,950 e -
) & |
— s3]
~ I [
- 10,960 \\
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2 10,970 // // // //
7/ MD: 10,977' A4 J/
) INC: 89.03° | [N /I
\ AZM: 269.8° )74V AW A 10900-11000 CHK
}/ 10,980 | TVD: 7,110.3'7' «\\ (\ (\ (\ (90%): mot med
\\ VS: 3,780.42 \}\ \\ \\ gyshbn-med gy, blky-sb
\ WIN TV blky, sl frm-brit, MRLST
5 10,990 \\\ A incl, sl sm, chky, v calc;
e ) MRLST (10%): dk gy,
\| WOB: 33.6klbs mot, hd-frm, sb blky, tr
(h 11,000 ggmf Ee intbd CHK, mod calc
¥ A A ° SPP: 5,463psi S
’J (AFT) oU 10 1Q0 [L,OUULEA
L\‘ 1-35|(PRM)
‘) L 11010 1.6E3 1.5E4 | . SEHEL
)
)
MW IN: 10.3
\| 11,020 |vIS IN: 46
{ MW OUT: 10.3+
5 VIS OUT: 44
\\ L 11,030
{
)
{
L 11,040
o 88 ||
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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

11,260

MD: 11,071
INC: 88.95°
AZM: 269.53°
TVD: 7,112.03'
VS: 3,866.18'

MD: 11,166
INC: 87.85°
AZM: 269.01°
TVD: 7,114.68'
VS: 3,952.56'

WOB: 37.7klbs
RPM: 70
SPM: 193
SPP: 5,534psi

MW IN: 10.3
VIS IN: 47

MW OUT: 10.3+
VIS OUT: 44

MD: 11,261
INC: 87.63°
AZM: 270.41°
TVD: 7,118.43'
VS: 4,039.21'
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11000-11100 CHK
(85%): mot med gy-med
gyshbn, blky-sb blky, sl
frm-brit, MRLST incl, sme
sm, chky, v calc; MRLST
(15%): dk gy, hd-frm, sb
blky, tr intbd CHK, mod
calc

11100-11200 CHK
(85%): mot It gy-med gy,
tr med gyshbn, blky-sb
blky, sl frm-brit, MRLST
incl, sme sm, chky, v
calc; MRLST (15%): v dk
gy, hd-frm, sb blky, tr
intbd CHK, mod calc, tr
imbd pyr
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11,280
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11,420
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11,430

11,440

11,450

11,460

11,470

11,480

MD: 11,355
INC: 86.44°
AZM: 270.24°
TVD: 7,123.29'
VS: 4,125.31"

WOB: 27.3klbs
RPM: 70
SPM: 188
SPP: 5,433psi

MW IN: 10.3+
VIS IN: 46
MW OUT: 10.3
VIS OUT: 44

MD: 11,450
INC: 85.65°
AZM: 269.36°
TVD: 7,129.84'
VS: 4,211.88'
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11200-11300 CHK
(80%): mot It gy-mot med
gy, blky-sb blky, sl
frm-brit, MRLST incl, sme
sm, chky, v calc; MRLST
(20%): v dk gy-dk gy,
hd-frm, sb blky, tr intbd
CHK, mod calc

11300-11400 CHK
(80%): mot It gy-mot med
gy, blky-sb blky, frm-brit,
MRLST incl, sl sm, chky,

v calc; MRLST (20%): dk §
tr N
.‘ b

gy, mot, hd-frm, sb blky,
intbd CHK, mod calc

11400-11500 CHK
(60%): mot med gy, sme
mot It gy, blky-sb blky,
frm-brit, MRLST incl, sl
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/
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<
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\
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)
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(
)
\
I) 11,690
/
4
T 11,700
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MW IN: 10.4+
VIS IN: 48
MW OUT: 10.4
VIS OUT: 44

MD: 11,544
INC: 86.75°
AZM: 270.24°
TVD: 7,136.07"
VS: 4,297.56'

WOB: 31.8klbs
RPM: 70
SPM: 189
SPP: 5,565psi

MD: 11,639
INC: 88.9°
AZM: 271.82°
TVD: 7,139.68'
VS: 4,385.08'
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sm, chky, v calc; MRLST
(40%): dk gy-v dk gy, mot,
hd-frm, sb blky, tr intbd
CHK, mod calc

11500-11600 CHK

(80%): predy mot med
gy-mot It gy, blky-sb blky,
frm-brit, MRLST incl, sl
sm, chky, v calc; MRLST
(20%): v dk gy-dk gy, mot,
hd-frm, sb blky, tr intbd
CHK, mod calc

11600-11700 CHK
(75%): predy mot med
gy-mot It gy, blky-sb blky,
frm-brit, MRLST incl, sl
sm, chky, v calc, sme
imbd cal; MRLST (25%):
v dk gy, mot, hd-frm, sb
blky, tr intbd CHK, mod
calc
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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
"
11,900
11,910

11,920

MW IN: 10.4
VIS IN: 49
MW OUT: 10.4
VIS OUT: 45

MD: 11,733
INC: 91.54°
AZM: 271.64°
TVD: 7,139.32"
VS: 4,472.17

WOB: 36.5klbs
RPM: 70
SPM: 188
SPP: 5,562psi

MD: 11,828
INC: 91.27°
AZM: 270.85°
TVD: 7,136.99'
VS: 4,559.87"

MD: 11,923
INC: 90.92°
AZM: 270.24°

TVD: 7,135.17"
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N\ 1685u
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11700-11800 CHK

(70%): predy mot med
gy-mot It gy, sme med
gyshbn, blky-sb blky,
frm-brit, MRLST incl, sl
sm, chky, v calc, tr imbd
cal; MRLST (30%): v dk
gy, mot, hd-frm, sb blky, tr
intbd CHK, mod calc, tr
dissm pyr

11800-11900 CHK

(85%): predy med
gyshbn, mot med gy,
blky-sb blky, frm-brit,
MRLST incl, sl sm, chky,
v calc; MRLST (15%): dk
gy, mot, hd-frm, sb blky, tr
intbd CHK, mod calc
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ROP-(min/ft) 5
ROP-(minfit)

G AP 50

12,010

12,020

12,030

12,040

12,050

12,060

12,070

L1929 nan

11,930

11,940

11,950

11,960

11,970

11,990

Vo. 4,047.10

MD: 11,980
INC: 90.84°

11,980 |AZM: 270.59°

TVD: 7,134.3'
VS: 4,699.44'

WOB: 35.4klbs
RPM: 70

12,000 | spMm: 188

SPP: 5,560psi

Projection to Bit

MD: 12,050
INC: 90.84°
AZM: 270.59°
TVD: 7,133.27"
VS: 4,763.76'

Total Depth of
12,050' MD
Reached on
12/14/2018 @
23:15 MST

pum——
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11900-12000 CHK

(75%): predy mot med gy,

mot med gyshbn, blky-sb

blky, frm-brit, MRLST incl,

sl sm, chky, v calc;

MRLST (25%): dk gy,

| & ||
1588y |intbd CHK, mod calc,

mot, hd-frm, sb blky, tr

sme dissm pyr
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12000-12050 CHK

(85%): predy mot med gy,

tr mot med gyshbn,

blky-sb blky, frm-brit,

MRLST incl, sl sm, chky,

v calc; MRLST (15%): dk

gy, mot, hd-frm, sb blky, tr

intbd CHK, mod calc




