O

RESERVOIR GROUP

Scale: 5"/ 100
Measured Depth Log

Well Name Ruegge 3J-4H-N165

Location Sec. 4 T1N R65W

State Colorado County Weld
Country USA Rig Number Ensign 140
API Number 05123465620000 AFE # 16190986
Geographic Region Rockies Field Wattenberg
Spud Date 6/25/2018 Drilling Completed 6/27/2018

Surface Coordinates Lat/Long: 40.075253/-104.670809
SHL: Sec: 4 Twp: 1IN 65W
Footage: 705 FSL 2126 FWL

Bottom Hole Coordinates Proposed BHL: Sec: 4 Twp: 1N 65W
Footages: 460 FNL 2325 FWL

Ground Elevation 4,915 K.B. Elevation 4,938
Logged Interval 6,500 To 12,064' Total Depth 12,064'
Formation Codell

Type of Drilling Fluid Synthetic Oil Based Mud

Operator
Company Crestone Peak Resources

Address 370 17th Street #2170
Denver, CO 80202

CRESTONE PEAK

RESOURCES

Geologist Zone Color Coding

\.



Name JOhn Ready . Qil Condensate . Gas
Company Crestone Peak Resources Note B coe Bl Fressure
Address 370 17th Street #2170 Eror B weer ceal
Denver, CO 80202
\, J
N\
Other
Loggers: Brian Ferwerda / Nick Watkins
Services Provided: 2-Man Mudlogging / Geosteering
Equipment: ML-533
Contractor: Empirica, Reservoir Group
6360 West Sam Houston Pkwy N
Houston, Texas, 77041
J
w
Rock Types
“# UNKNOWN B DOLOMITE — —— SHALE GRAY R TILL
EEEEFEEEEN ANHYDRITE o o s CHERT IS SHALE COLORED e i BENTONITE
EEEEER GYPSUM N coAL SRR SILTSTONE ISR TUrF
FFFFFF saln T o+ T 3+ MARLSTONE L *:1 SANDSTONE R GNEOUS
B SIDERITE or LIMONITE == == = CHALK L 1’8 CONGLOMERATE EREEEEER METAMORPHIC
=TT LIMESTONE ————— SHALE i o, P BRECCIA ®a @ s 9 a CEMENT
J
w
Accessories
A F FOSSIL — ARGILLACEOUS ~~ GLAUCONITE .
Fossils Stringer
4 GASTROPOD # ARGILLITE GRAIN “» GYPSIFEROUS
ALGAE % OOLITE E BENTONITE % HEAVY MINERAL s ANHYDRITE STRINGER
= AMPHIPORA = OSTRACOD “,. BITUMENOUS SUBSTANCE K KAOLIN anmd BENTONITE STRINGER
7— BELEMNITE — PELECYPOD =+ BRECCIA FRAGMENTS T MARLSTONE mmmm COAL STRINGER
“™ BIOCLASTIC 0 PELLET 41 CALCAREOUS 3 MINERAL CRYSTALS mmmss DOLOMITE STRINGER
& BRACHOIPOD -+ PISOLITE ® CARBONACEOUS FLAKES & NODULES s GYPSUM STRINGER
“T~ BRYOZOA &I PLANT REMAINS 4 CHTDK = PHOSPHATE PELLETS I—I—T LIMESTONE STRINGER
% CEPHALOPOD % PLANT SPORES £ CHTLT F PYRITE -+ MARLSTONE (CALC) STRG
= CORAL % SCAPHOPOD == COAL - THIN BEDS H SALT CAST == MARLSTONE (DOL) STRG
i3 CRINOID m STROMATOPOROID = DOLOMITIC * SANDY =1 SANDSTONE STRINGER
%? ECHINOID ) + FELDSPAR #~ SILICEOUS —— SHALE STRINGER
Minerals
= FISH # FERRUGINOUS PELLET - SILTY == SILTSTONE STRINGER
(B FORAMINIFERA £ ANHYDRITIC = FERRUGINOUS ~ TUFFACEOUS
J

N+hAar CvsyranhAle



Oil Show

[» DEAD
& EVEN
i1 QUESTIONABLE

i SPOTTED STAINING

Porosity

E EARTHY
B FENESTRAL

F FRACTURE
% INTERCRYSTALLINE
& INTEROOLITIC

~4 MoLDIC

0 ORGANIC
P PINPOINT

.+ VUGGY
Engineering

& BIT
Bl CASING

#| CONNECTION (LEFT)
= CONNECTION (RIGHT)
4FH CONNECTION GAS

J: CORE - LOST
B CORE - RECOVERED
»* DST INTERVAL

+
A FAULT

AL A | \)yIIIIJUIO

FORMATION TOP
4% GAS SHOW

MN DEPTH
fﬁ’ NORMAL FAULT

£ oiL sHow

& OVERTURNED STRATA

g REVERSE FAULT

] SIDEWALL CORE (LEFT)
I SIDEWALL CORE (RIGHT)
B SLIDE

SURVEY

{8 TRIP GAS
] WIRELINE TESTED - LEFT

[:;:}- WIRELINE TESTED - RT

Rounding

A ANGULAR
F ROUNDED
o SUBANG

7 SUBRND

Textures

ES BOUNDSTONE
iZ CHALKY

¥ CRYPTOXLN
E EARTHY

Fx FINELYXLN

G GRAINSTONE

L LITHOGRAPHIC
M= MICROXLN

= MUDSTONE
P= PACKSTONE

4= WACKESTONE

Sorting

"1 MODERATE
P POOR
L] WELL




Total Gas

GAS
ROP a2
| = c2 ——
ROP E Notes % Lith c3 Lithology Descriptions Images
GAMMA z| &
2l o c4 ——
2]
c5 ——
Pason Gas
F Pason-Gas-(units)
|Crestone Peak 0.65 6.5 65650
'Resources
- 6,460
'Ruegge 3J-4H-N165 |
9 5/E_3" Surface . L6470 |Bit# 1
|Casing @ 2,476' | | | Type: U516M
. . Size: 8 1/2
|Spud Date: 6/25/18 | Depth In: 2,476'
2 man Logging - 6,480 Depth out:.
|Began: 6/26/18 @ | | 12 064"
16,500 Hours: 35.7 hrs
6490 | Avg Ft/Hr: 365 '/hr]
‘All Depths | Jetgs_ 6x13 - SYSTEM CALIBRATED
:Correspond to S/N 37078 :1% Methane = 100 Units
'Driller's Pipe Tally | ’ 1-100% Methane = 10000 Units-|
- 6,500 L
ROA( 1 —— e (Yaits)
50 MW IN: 9.6+ :_:_ 00 1,000E4
wwoursr o= I
9. [t 1.5E3 LREA o TEBE6
8510 \\is ouT: 43 [ oe— Pasty 8§-138u
——— Bl {1 (i
= ] [
E { 6,520 —— L ,{
;\ ,i 530 —— 6500-6550 SH (60%):
)/ {\ ' T med gy, frm-brit, plty
< ) [ oe— \ ,sm-grty, It calc; SLTST
é (/ 6.540 |MD:6,544' —— \ (35%): gy-dk gy, frm-brit,
S = 1 7vD: 6,468.51' I blky, grty, calc; SST (5%):
$ INC: 0.92° [ oe— wh-It gy, fri, blky-sub ang,
AZM: 24.34° [abs sdy, calc
VS: -924.77' —
QAN 6:5%0 =
)/ e —
! [m— \
3 = t\
L WS 6,560 e 1l
./ [eme—
P IS [eme—
by, ————
) B 6,570 :::::
< ) [eme—
¢ ') i
( > 6,580 :E:E:
> R G 6550-6600 SH (70%):
2 ) Ty med gy, frm-brit, plty,
r<BEli 6,590 T sm-grty, It calc; SLTST
ﬁ; OB 26 e (30%): gy-dk gy, frm-brit,
< [ RPM: 0 ° ——— blky, grty, cale
4—%39@}.%@—% 8000 | spp: 108 S — Pasbalshsiisits|
0 (AP 50 SPP: 3,571psi EEEEEE 80 5\ﬁ566u BAMBES |
- 6,610 :::::: | Lebita) 15E4) || 1bEBES
e T
N\ e —n N
2/ Ee N\
A 6.620 = T\
%% ———_ \1\
e — \
< ) [er— = /
6,630 Cr \\
MD: 6,639 I 6600-6650 SH (80%):
6.640 ;r’\\l/g.se.s;’&og Cr med gy-gy, frm-brit,
¢ ' AZM: 357.1° Cr | plty,sm-grty,It calc; SLTST
\ V< .01 78" _ 1 (20%): av-dk av. frm-brit.
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6,650

6,660

6,670

6,680

6,690

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

6,860

MW IN: 9.6+
VIS IN: 44
MW OUT: 9.6
VIS OUT: 44

MD: 6,734
TVD: 6,656.04'
INC: 14.81°
AZM: 358.15°
VS: -897.35'

WOB: 22.1klbs
RPM: 0

SPM: 180
SPP: 3,154psi

MD: 6,829
TVD: 6,746.63'
INC: 20.13°
AZM: 2.02°
VS: -868.85'
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1,000E4
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800-8E3
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Blky,gin;/:calc va v

6650-6700 SH (90%):
med gy-gy, frm-brit,
plty,sm-grty,It calc; SLTST
(10%): gy-dk gy, frm-brit,
blky,grty,calc ip

6700-6750 SH (90%): dk
gy-med gy, frm-brit, plty,
sm-grty, o ip, It calc;
SLTST(10%): dk gy-md
gy, frm-brit, blky, grty tex,
calc

6750-6800 SH (95%): dk
gy-med gy, frm-brit,
plty,sm-grty, mic mics, o
ip, It calc; SLTST(5%): dk
gy-md gy, frm-brit,
ang-sub ang, grty tex,
calc

6800-6850 SH (95%): dk
gy-med gy, frm-brit,
plty,sm-grty, mic mics, o
ip, It calc; SLTST(tr): dk
gy-md gy, frm-brit,
ang-sub ang, grdg to slt
tex, calc
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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

MW IN: 9.6
VIS IN: 44
MW OUT: 9.6
VIS OUT: 42

MD: 6,923
TVD: 6,833.13'
INC: 25.84°
AZM: 2.37°
VS: -832.18'

WOB: 22.2klbs
RPM: 213.9

SPM: 154

SPP: 2,550psi
Sharon Springs
6997 MD/6898 TVD

MD: 7,018

TVD: 6,916.41"

INC: 31.6°

AZM: 360°

VS: -786.56'
Niobrara

7026 MD/6923 TVD

MW IN: 9.7
VIS IN: 44
MW OUT: 9.6
VIS OUT: 42

R R e e R e e e e e I I I e I T T A I e R R B B B R R R R R R R R R R A N N N N R R RN RN RE NN

RARARRARARARRRRARAR AR AR AR AR AR AR AR AR AR ARARRRRARARARARRARARARRARARARRRRARRRRN
A34943434343339343333343333334333333333333333333333333 )0 00 PE L EEEEEEEE L EEE R E L L E L L L L L L]

|

"
!
!
!
!
H
4]
!
!
H
— 4 146U—
:f A\
s \\
4 \\
— Y
_,_ chd {units)
"y \ 10 100 1,00UEA]
_t chckirrmy
-3 1563 1564 1.5E5E6
o Pasol S (Units)
4 8 80 800-8E3|
!
H
4]
!
!
=i
)
]
!
!
!
!
!
-4
!
!
!
=i
4
!
!
o]
!
!
)
Y
! | 488 [121u ||
— /
-4 |
!
!
!
::- {‘lQ nnlite)
: 10 100 1,000 E4
- (S4B ois (321V)
= 15E3 1564 1.5E5E6
= Pason\\G (units) \
2 f 1) G
= ]
= ] /1
= ( (K
= N\ N\ \
- N \ \
= { { | )
= | | | /
= —7
-1 N TS
= N\ \
= )
= /L
- )
i Vi
g l |
a5 \ \
= \ \
i \
\
\
- |
o J
i 2 <BE_103u
i | | |
-] ] | /
- i Y i 1t

6850-6900 SH (95%): dk
gy-med gy, frm-brit,
plty,sm-grty, mic mics, o
ip, It calc; BENT(tr):
yel-wh, fri, ang, cly tex

6900-6950 SH (95%): dk
gy-med gy, frm-brit,
plty,sm-grty, mic mics, o
ip, It calc; BENT(tr):
yel-wh, fri, ang, cly tex

6950-7000 SH (95%): dk
gy-med gy, frm-brit,
plty-blky, sm-grty tex, mic
mics, o ip, It calc;
BENT(tr): yel-wh, fri, ang,
cly tex

7000-7050 CHK (60%) It
gy, fri, rd-sub ang, chky
tex, hi calc; MRLST (40%)
md gy, brit, ang, rthy, hi
calc

7050-7100 CHK (50%) It

v fri rdeciih ana ~chlyv
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e ! s w T o < ( md gy, brit, ang, rthy tex,
S— it 1 o = PP hi calc pyr (tr) gran
s R T e NI\ {
g ROP-(m\ T _:—:—:— : AQ (units)
0 GAMMA TH‘,: : ::::::: : T 10 1 100 ll 1,000LE4
MD: 7,112' eI C C’RPPM) ]
TVD: 6,995.45' o Fmieieel 160 \1.5E3A 1564 | || 1.585E6
INC: 33.93° B S _PasonjGys (units)
AZM: 0.44° ™R T N D il
VS: -735.69' T R \
BAE - o
MW IN: 9.8 w e
VIS IN: 43 o eEEa
gy ||| & MW OUT: 9.7+ -
Y, . g (
:///’/////////,,r VIS OUT: 42 gl
G s s
= EEed 7100-7150 CHK (70%) It
B gy, fri, rd-sub ang, chky
B tex, o, hi calc; MRLST
B I ) (30%) md gy, brit, ang,
B 3 rthy tex, hi calc
E T T h)
O TEEe s ,
| R s ( \
? < B Chalk whEe s \ \
w R A Y
7155 MD/7030 TVD | T -2=2="=T—_. () ()}
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B e e tex, o, hi calc; MRLST
C=) o §EE s (25%) dk gy, brit, ang, rthy
o o e e r=y £ ] i) f
\é‘/;)'\?:gjk'bs T EaGE =5, [ tex, hi calc
. T SEeEaeeEe
SPM: 154 T TodEe P Y4
SPP: 2,284psi : : : I':—: T 10 100 ( 1,000LE4
. LS i g5/ PRV |\
MD: 7,207 ™ T T 1-T=T1150 1.569 1564 |\| 158%E6
TVD: 7,070.35' TE = TEo i Paspn Ehs (units)| |
INC: 41.88° T 7w T-T-"dos8 8 80 800_8E3 |
AZM: 1.67° T T o Tl
VS: -677.38' T TR
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MW IN-9.75 R T 4 [ 7200-7250 MRLST (70%)
VIS IN: 43 T o \ | dk gy, brit, ang, rthy tex, hi
MW OUT: 9.75 T o TR ) Y .
VIS OUT: 41 T i m e \\ \\\‘ l‘ calc; _CHK (30%) med dk
I T \ It | gy, fri, sub ang, chky tex,
T T — = .
= U EmEl A o, hi calc
C Chalk gL ™ i i \ 7
7248 MD/7100 TVD | T0 v T o ] \ \‘ |\
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MW OUT: 9.7 S I \
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WIS =
E B E i /{ 7250-7300 MRLST (80%)
™ E = E o ‘\ dk gy, brit, ang, rthy tex, hi
C Marl T T e ) { calc, xIn pyr; CHK (20%)
7298 MD/7134TVD | T o T v =] ‘\ \ ‘\ med dk gy, fri, sub ang,
T T o] \‘ \ \l chky tex, o, hi calc
™ E s E —E—,I \I \
MD: 7,302 L B AN Y afe
s~ = A~~~ PR an 5 Y 7 (0] 7100 /1,000LE4
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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

7,520

Tvu. (,100.04
INC: 49.57°
AZM: 1.05°
VS: -609.42'

D Chalk
7343 MD/7162 TVD

MW IN: 9.7
VIS IN: 43
MW OUT: 9.75
VIS OUT: 41

MD: 7,397
TVD: 7,191.54'
INC: 59.68°
AZM: 0.88°
VS: -532.06'

WOB: 10klbs
RPM: 0

SPM: 156
SPP: 2,540psi

MW IN: 9.7
VIS IN: 43
MW OUT: 9.7
VIS OUT: 40

MD: 7,491
TVD: 7,230.46'
INC: 71.32°
AZM: 359.65°
VS: -446.68'

Fort Hays
7515 MD/7237 TVD
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7300-7350 MRLST
(85%): dk gy-dk gyshbn,
occ med gyshbn, frm, brit
ip, mod fis sb ang-sb
blky ctngs, sl slty-sl gt tex,
occ brn mrly incl, rr vf
pyr-c pyr strg, tr bent,
mod calc wi brn mrly
resdl; 15% CHK: It
gy-med gy, sb frm-frm,
brit ip, | fis sb rd ctngs, sl

sty tex, rr forams, tr vf pyr (8%

hi calc

7350-7400 CHK (65%):
predy off wh-It gy sft-sb
frm mod fis sb blky-blky
ctngs, occ frm-crunchy It
gy wi f wh chky incl, sm
chky-sl slty-sl gt tex, f
lamn, tr vf pyr, hi calc;
MRLST (35%): dk gy, frm,
brit, I-mod fis sb ang-sb
blky ctngs, sl slty tex, occ
brn marly incl, rr vf pyr,
mod calc

7400-7450 CHK (85%):
off wh-It gy wi occ-com
wh chky incl, sft-sh
frm-frm-brit mod fis sb
blky-blky ctngs, sm
chky-sl slty-sl gt tex, tr vf
pyr, hi calc; MRLST
(15%): dk gy, frm, brit,
I-mod fis sb ang-sb blky
ctngs, sl slty tex, occ brn
marly incl, rr vf pyr, mod
calc

7450-7500 CHK (90%):
predy off wh-It gy sft-sb
frm mod fis sb blky-blky
ctngs, occ frm-crunchy It
gy wi f wh chky incl, sm
chky-sl slty-sl gt tex, f
lamn, tr vf pyr, hi calc;

MRLST (10%): dk gy, frm, |

brit, I-mod fis sb ang-sb
blky ctngs, sl slty tex, occ
brn marly incl, rr vf pyr,
mod calc

7500-7550 LS (85%):
tn-It brn, frm, brit, ang

~trrne ~riavvikna miridectr A~

s ‘g li t

r"'\." ih




7,530
\
>
7,540
7,550
ol
7,560
N\ Z
; ; 7,570
/ S
—
= 7,580
S
<
< V4
7,590
B
0 #DI in/ft) 1 _7'600
S RS (min/ft) 1
O f R APty 50
e <
> { L 7,610
e |\
2/
2\
’\ ) L 7,620
( \
e
e\
() L 7,630
<
(¢
[{
\) L 7,640
\ (
[d S
i:? 7,650
[5 /E 7,660
2
< 7,670
")) 7,680
S
~ || ]
7,690
<
- — 7,700
<
(!); 7,710
7,720
7,730

MW IN: 9.8
VIS IN: 42
MW OUT: 9.7
VIS OUT: 42

MD: 7,586'
TVD: 7,254.41"
INC: 79.45°
AZM: 1.05°
VS: -354.83'

Codell

WOB: 15klbs
RPM: 31
SPM: 158
SPP: 2,970psi

MW IN: 9.8
VIS IN: 42
MW OUT: 9.75
VIS OUT: 42

MD: 7,681
TVD: 7,267.63'
INC: 84.55°
AZM: 1.05°
VS: -260.79'

|

)

pJ |
>>) 7,740

{0\

g T

7595 MD/7256 TVD

N

i,y wipgalil THidueLl, Y

wkst, tr vf pyr, hi calc;

CHK (15%): off wh-It gy,

sft-sb frm-frm-brit mod fis

Eﬁ

sb blky-blky ctngs,

occ-com wh chky incl, sm

|

chky-sl slty-sl gt tex, tr vf

Eﬁ

YA

pyr, hi calc

Z— T\

7550-7600 LS (100%): It

gy-tn-It brn, frm, brit, ang

ctngs, crpxin mudst-mict,

occ wkst, tr vf pyr, hi calc

DOCLEA

SEDHEC

P-8E3

7600-7700 SST (100%):
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d 'Rop (minsi 1 ’ e — 0 AS (Anits)
\ REFmiRAY + : HHS) \
(b (AFT) oU % {‘TJA Q.UU k 1,U0UCER
> = L)
)Vl L 9710 : 150 1J5E3 1564 | | [f1585EpR |
\ ’ % jP n Ghd (Lnits]
: 08 an 800 8EB |
4\ : i I
Q) 9720 — ] 1
p Al ===t /RN [N |
A S 1! ) | | 1 Yy i




VAL

AN \4\/\

,_-/\_/"/\v/\v/—"\/"\_/“v]

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

GAl

p, /
b (
) \
| B
\

I

]

|

[

\

)

)] (
ps /
).

\

2

\

AN\

N/ A\ AN~

D

by

iy

—~

N

I

.

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

9,940

MD: 9,763'

INC: 89.25°
AZM: 0.08°
VS: 1,819.43'

WOB: 35.2klbs
RPM: 70
SPM: 200
SPP: 4,445psi

MW IN: 9.8
VIS IN: 41
MW OUT: 9.8+
VIS OUT: 40

MD: 9,858'
TVD: 7,266.94'
INC: 89.3°
AZM: 359.38°
VS: 1,914.41

TVD: 7,265.74'

9700-9800 SS (50%)dk

gy-It gy, ply srt, w cons vf-f

gr, frm-fri, blky-sub rnd,

sdy tex, silc cmt, com

intgr yel o; LS (50%)

offwht-med gry-tn, hd, v

ang, cryptoxin & wackest

tex, hi calc

[ee]
Q0

9800-9900 SS (75%)dk

gy-lt gy, ply srt, w cons f

gr, frm, blky-sub rnd, sdy

tex, silc cmt, com intgr yel

0; LS (15%) med dk tn,

hd, v ang, cryptoxIn tex, hi
calc SLTST(10%) dk gy,
ply srt, w cons vf gr, fri,
blky, slty tex, arg




Y ¢ MD: 9,953' TR {I
\; 9950 |\ Tvp: 7,269.38" \\ - \\ :
k( INC: 87.76° \Ii/ \I
) AZM: 0.88° 5 N
( [ o060 |VSi2009:38 \\\ IR
p] ) I
) l )
[ sor0 |’ 9900-10000 SS
) e I} (100%)dk gy-It gy, ply srt,
/ T ([ |wcons fgr, frm, blky-sub
] { I/ [ Irnd, sdy tex, silc cmt,
9,980 /RN A | imbd gran pyr, com intgr
LI [
NSO T NN yel 0; LS (tr) med dk tn,
){ N \\ \\\ |\ hd, v ang, cryptoxIn tex, hi §#
{ 9,990 WOB: 35K \NEIRRY calc SLTST(tr) dk gy, ply
{ RPM:’ 70 ° \\ \\ \\\\ srt, w cons vf gr, fri, blky,
SPM: 202 \\ \ sty tex, arg
10,000 | SPP: 4,581psi
0 ROP(mir/t) 1 AS thnits) -\
0 \-f\(T (APY) 50 MW IN: 9.8+ T 10 1‘.I.UU ‘\ 1,000LE4
\ VIS IN: 41 -CE{(bRM) )
( [ 10,010|MW OUT: 9.9 150 1563 || 1L.5El4 |\ 1565 |6
) VIS OUT: 40 L epa}“” 11663u |2 4
p il 3 [ 1] /
¢ !'
)\ L 10,020 {I
]
AN i
/) - 10,030 \‘ ‘| ‘| “
( YT
| FHRE
- 10,040
( } MD: 10,047' ‘\ ‘\ ‘\ ‘|
¢ TVD: 7,272.66' VN Y TN
X INC: 88.24° N T
; '\ - 10,050 | AZM: 0.52° \
S VS: 2,103.32'
> [\ )
P S a7 il
- /1
/ 10,060 }/ }/ }/ 7
| / [
N \\ \\ A
o NECENNY
) | 10000-10100 SS
( U\\\'\ N '\\ (90%)dk gy-It gy, ply srt, w
- 10,080
l\ \\\\ \\ \\ \\ cons f gr, frm, blky-sub
W N rnd, sdy tex, silc cmt,
\ imbd gran pyr, com intgr
10,090 yel-gn o; SLTST(10%) dk
N gy, ply srt, w cons vf gr, v
) fri, rnd, slty tex
& = - 10,100
RY (min/ft) 3 GAS (units
? il CL-CH(PP 5408 |
(\ 410,110 150 1563 | /|(1.5E¢ U g8
Pason (units)
(\ 0.8 8 80 80p—8e3|-|
[
/l - 10,120
\
\
P, ]
’\ - 10,130
(
\
) [ MD: 10,142'
\’ |\ L 10,140 | TVD: 7,275.28' i
{ ) INC: 88.59° —J
| AZM: 0.44° [ |
¢ VS: 2,198.28"
\\ - 10,150
)
\ (
C {
{ - 10,160
( A 4l
1 T T T 17




< ] Cei
‘)( \\\ L 10,170 \\ \\\ \\\
) \ [\ \\ 10100-10200 SS
[ 10.180 \\ \\ \\ \‘ (85%)dk gy-It gy, ply srt, w
’ \\ \\ \\ \\ cons f-vy gr, frm,
| INEAY \\ blky-sub rnd, sdy tex, silc
‘\ ‘\ \ cmt, com intgr yel-gn o;
[ 10.190}WOB: 36kibs i \ SLTST(15%) dk gy, ply
zgmf ;(())2 ] k| |) srt, w cons vf gr, v fri, rnd, |
SPP: 4,615psi \I slty tex
Df\D(Iminlﬁ\ 1 i 10’200 GIAS i Eé~ ‘
m J.Ull } 1308U ‘%—Lﬂ_r
)/ CI- (PP#)
) [ 10,210 150 1 fju. . 1 B?\ 1.5E5H6
( 08 8l 800
\ -8 8 8 800 8ER |
/
> L 10,220 \I
( WA N
\ \IEEANA |
/ \VL(AR
[ 10230 \ip: 10,236 \\\\ \ \
TVD: 7,276.77'
INC: 89.6° \\\ ‘\ ‘\
[ 10,240 AZM: L.67° \EIRTEEA!
VS: 2,292.26' ]
) L 10,250 ——
A A
/ iy |
J T T
) el b
N NN NN [
| N N\ \ [
AVAVERARIAA O ¥ |
L 10,270 \\\I\) ) {I
|
) NI N 10200-10300 SS
\‘ 10,280 \l \\ \\ (95%)dk gy-It gy, ply srt, w
/\ e \‘ \‘ l‘ cons f-vy gr, frm,
\ blky-sub rnd, sdy tex, silc
} cmt, com intgr yel-gn o;
] [10.290 SLTST(5%) dk gy-blk, ply
é \‘ srt, w cons vf gr, v fri, rnd,
> MW IN: 9.9+ ~1615u/ @ | slty tex
—5 . 10,300| VIS IN: 42 {H [' . |
ROH (min/ft) 1 MW OUT: 10+ T7S nits)
U G (AFT) oU VIS OUT 41 10 :ll(‘b :].:; 1,000UjEA]
; 10,310 150 1§E301 P! 1ZE:S\ 1.5E%&
/ 0 8 8 8{\ 800 d§7
(§
) L 10,320
AV |
,) MD: 10,331’ \‘ \‘ \‘ \‘
{ i TVD: 7,277.18' i} \
/ 10,330} \\c- 89.01° e (M1 )
§ ’\ AZM: 1.84° |
S \ VS: 2,387.24'
{ /
) { L 10,340
/i ( L]
N J 1] )l J
{ L 10,350 {( (( {(
/ LY \
4 NN
\ N NIRON
) L 10,360 \\ N \\\\
) NN NN
\ AN \\
S | \ \
{ \/ L 10,370 \‘ - \\
) L WL
( | 0 10300-10400 SS
\‘ \\ \ (95%)dk gy-It gy, ply srt, w
\ [10.380 /\\ cons f-vy gr, frm,
1 T Y Y blkv-sub rnd <sdv tex <ilc
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[¢ \
C (
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[
L
0 ROPNmir/ft) 1
D) )
\ /
< |
1
\
$
P, (Q
b ]
| |
Pl {
\ |
) (
¢ \
) \
)
V4
\
|
]
)
(
)
/
(
)
\
e
N
/ /
{
]
{
d \
(
\
< ]
\ {
d )
)
U ) G (AFT) oU
<
Z \
b /
| |
C (
\
AN
)
[d
/
]
S, \
)
(
2
\
< J
/ {
|
]
|
[
(
p. \
N
/
(
|
\
)
Q i
) l/
\ l
C—

WOB: 28.7klbs
r10.390) ppm: 70

" SPM: 198
SPP: 4,268psi

- 10,400

10,410

[ 10:420| . 10,426'

TVD: 7,277.1"
INC: 90.18°
AZM: 1.23°

10,430
VS: 2,482.22'

10,440

10,450

- 10,460

10,470

10,480

10,490

10,500

10,510

MD: 10,520'
TVD: 7,276.59'
- 10,520|INC: 90.44°
AZM: 1.32°
VS: 2,576.21'

10,530

10,540

10,550

10,560

10,570

MW IN: 10+

- 10,580| vIS IN: 41

MW OUT: 10+
VIS OUT: 40

WOB: 59klbs
RPM: 0

SPM: 198
SPP: 4,161psi

\\ \I \\ \I cmt, com intgr yel-gn o;

! T TISLTST(5%) dk gy-blk, pl
o730l e’ (5%) dk gy-blk, ply
RN srt, w cons vf gr, v fri-frm,

{ splt, slty tex
-C5|(RPM) , :
5E4 LBEBEG
n Gas (unitg
0 800 8&7
[
|
W)
W Ty
[
[ 10400-10500 SS
T ‘14/05U ‘Ll.f (100%)dk gy-It gy, ply srt,
I\ I\ w cons f-vy gr, frm,
\ \ blky-sub rnd, sdy tex, silc

\l cmt, ip intgr yel-gn o

AS |nitc\ ‘
{1\
kJ.UU ,U0ULEA
1Y5E4 SESE6
on 5hg(Linits)
II 0 00 8%7
\
ARV
\
NS
A
NN
AVIEVA Y
\ T T\
\
\ \
| \
| |
| {
|
|
|
{
1) [
)
{
| N
10500-10600 SS
(95%)dk gy-It gy, ply srt, w
—1852u ™ cons vy gr, frm, blky-sub
rnd, sdy tex, calc cmt,
| com intgr yel-gn o;
SLTST(5%) dk gy-blk, ply
srt, w cons vf gr, v fri-frm,
\) \) ( splt, slty tex
Nl tunts) §
T
1] Q0% 1,pOGLE4




{ ! (G, L N |
{ ,’ -10,610|MD: 10,615 1}5%‘5 }\ LpESES
) / TVD: 7,277.25' o LU Ll
< N INC: 88.77° B U
f ‘/ AZM: 0.61° \‘ “
S r10.620|vs: 2,671.2 T\
(I U [
N [
d ) 10,630
7/ ({ '
\ \
), )
| ANAY
7 - 10,640 Y
| A\
|‘ )
AN - 10,650 \‘ “
- 10,660
(/ 10,670
10600-10700 SS
- l (100%)dk gy-It gy, ply srt,
10,680 (1241u - &—\y cons vy gr, frm-v fri,
I‘ I{ blky-sub rnd, sdy tex, calc
(/ I‘ cmt, com intgr yel-gn o;
AN r 10,690 T SLTST(tr%) dk gy-blk, ply
/) srt, w cons vf gr,frm, spilt,
\ slty tex
\
10,700
0 Df\l) (min/ft) 1 ! units'
ROR (min 1 it
U‘( G I' (AFT) oU MD 10'710| (;;; JUOUEA]
TVD: 7,279.44'
4 ; r10,710||NC: 88.59° 125 S JRE2ED
q AZM: 0.7° g o bebl
{ { VS: 2,766.17"
<I 10,720
>
V4 // /|
{ 10,730 /
\
) \
( NN
C X 10,740 R
< A\
) \\ \\ lI
10,750 A \\
¢ [ |
e I{ ]
3« 1
f ) 10,760 I
( )
\ \
/) 10,770 |\
] | -
\ 14050} @ |10700-10800 SS
y) (90%)dk gy-It gy, ply srt, w
g 10,780 cons f-vy f gr, frm-fri,
\ blky-sub rnd, sdy tex, calc
(, cmt, com intgr yel-gn o;
\, L 10,790 SLTST(10%) dk gy-blk,
( WOB: 35.4kIbs \ / ply srt, w cons vf gr,frm,
) . zgl\l\;ll:: Igg \ | splt, slty tex
SR S | [ 77| SPP: 4,799psi i)
{ MD: 10,805' l;&) e
| [ TVD: 7,281.88' 1.5E4 1.HE%5E6
\ 108101, c. g5 46° (unitk)
{ AZM: 0.17° 0 800 8E3 |
VS: 2,861.14'
10,820
1
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D

ROP(min/)

(e

G

(AFT)

DAAYA a2 2020 YR Ya Y AVAYAVAVA VaVa  aa et W g

¥

—— YT ST T N N T N L5

0
D

{min/ft)
{minfit)

(OB

(AFT)

N

WV TW

—_— N/

T —
N T T | TN

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

11,040

MD: 10,900
TVD: 7,284.21"
INC: 88.73°
AZM: 0.35°
VS: 2,956.11"

MW IN: 10.05
VIS IN: 43
MW OUT: 10.1
VIS OUT: 41

MD: 10,994
TVD: 7,286.37"
INC: 88.64°
AZM: 360°
VS: 3,050.09'

WOB: 34klbs
RPM: 70
SPM: 198
SPP: 4,790psi

A

SE6

A

el
Y=

VT~
AN
AT

=2

1.0

[V/=0y

1.5g!

HE6

=

10800-10900 SS
(90%)dk gy-It gy, ply srt, w
cons f gr, frm-fri,

blky-sub rnd, sdy tex, calc
cmt; SLTST(10%) dk
gy-blk, ply srt, w cons vf
gr.frm, splt, sity tex

10900-11000 SS (70%):
gy-gyshbn-dk gy, frm-hd,
sli fri, mod srtd f sb rd-rd
sd grs, gr sup ss clus
cons wi silc cmt, com wh
sd grs, rr It gy-It gyshbn
mtx sup sft-sb frm arg ss,
non-| calc, wi intbdd
SLTST; SLTST (30%):
gy-dk gy-v dk gy, frm, brit, ;
mod fis sb ang ctngs,

non calc
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11,050

11,060

11,070

11,080

11,090

F11,100

F11,110

F11,120

11,130

11,140

11,150

11,160

11,180

11,190

11,200

11,210

11,220

11,230

11,240

11,250

11,260

MD: 11,088
TVD: 7,288.67"
INC: 88.55°
AZM: 0.17°
VS: 3,144.05'

MW IN: 10.05
VIS IN: 42
MW OUT: 10.1
VIS OUT: 40

MD: 11,182'
TVD: 7,290.33'
INC: 89.43°
AZM: 358.94°
VS: 3,238.03'

WOB: 30klbs
RPM: 70
SPM: 198
SPP: 4,750psi

MW IN: 10.2

VIS IN: 42

R T

11000-11100 SS (65%):
gy-gyshbn-dk gy wi com
wh sd grs thru, occ It gy-It
gyshbn, p-mod srtd vf-f
sb rd-rd sd grs, predy
frm-hd sli fri gr sup ss
cons wi silc cmt, rr sft-sb
frm mtx sup arg ss, non-I
calc, wi intbdd SLTST;
SLTST (35%): gy-dk gy-v
dk gy, frm, brit, mod fis sb
ang-sb plty ctngs, non
calc

11100-11200 SS (50%):
gy-gyshbn-dk gy, occ It
gy-It gyshbn, s&p ip,
p-mod srtd vf-f sb rd-rd
sd grs grdg to slty ip,

predy frm-hd sli fri gr sup

ss cons wi silc cmt, rr

sft-sb frm mtx sup arg ss,

non-l calc; SLTST (50%):

gy-dk gy-v dk gy, frm, brit,

mod fis sb ang-sb plty

ctngs, sft-sb frm arg sltst

ip, non calc

11200-11300 SLTST

i
|
(
375u)Em
4
[
C5|(HPI :
.5E1 1.5E5HE6
n Gas\(unfts)
800-8E3
\
386U/ gm |
/
|
[
/
\
A\
\
\
|
|
\
|
CL-CH(PRM) :
1HE4 1.5E5HE6
on G, nits)
-800—8E3
|
\
}
310u.) gm
\
|
\
\
\
1

(60%): gy-dk gy-v dk gy,
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0. ) |ROA(min/t) 1
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U l G , (AFT) oU
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Y
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Y
(
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<
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C \
\ )
>
pJ {
% \
\
[ | (
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L (
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[d \
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\
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F11,270

11,280

F11,290

11,300

F11,310

F11,320

F11,330

411,340

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

11,480

VIS OUT: 42

MD: 11,277
TVD: 7,291.2
INC: 89.52°
AZM: 358.59°
VS: 3,332.98'

MD: 11,372
TVD: 7,291.93'
INC: 89.6°
AZM: 357.89°
VS: 3,427.9'

WOB: 32klbs
RPM: 70
SPM: 203
SPP: 5,010psi

MD: 11,466
TVD: 7,292.8'
INC: 89.34°
AZM: 357.8°
VS: 3,521.8'

wivy JU 1. 1U.19

.
Y44
)|
)|
1
N unitp)
10 \\ 10p 1,00UEA]
CINCB(PRM)
A5E3 N\ \LjE4 1 5E5E6
ason & nits)
800 8E3 |

303u | gm

i

1,000E4

1
CI1-C5[PAM)
1.8e4

1.5E5HE6

on G3s (#inits)

800-8E3

307u ) am

Trm-prit, mod Tis sb
ang-sb plty ctngs, sft-sb
frm arg sltst ip, non calc-I
calc; SS (40%):
gy-gyshbn-dk gy, occ It
gy-It gyshbn, p-mod srtd
vf-f sb rd-rd sd grs grdg
to slt ip, sb frm-frm-brit
mtx sup Ss cons wi arg
cmt-frm-sli fri gr sup silc
ss clus, non-I calc

11300-11400 SS (65%):
It gy-med gy, occ dk gy,
p-mod srtd vf sd grdg to
slt ip, sb frm-frm predy
mtx sup arg ss, occ gr
sup silc cmt wi predy f sd
grs, non-l calc; SLTST
(35%): It gy-med gy sb
frm-frm silc-arg sltst, occ
frm-brit silc sltst, non
calc-sl-I calc

11400-11500 SS (60%):
It gy-med gy, occ dk gy,
p-mod srtd vf sd grdg to
slt ip, sb frm-frm predy
mtx sup arg ss, occ gr

sup silc cmt wi predy f sd
Are rnan |l aala ©1 TOT
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N
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A ]
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U\ G (APT) 50
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= )
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N /
<
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’\I /\.r\./\./—-‘vv‘j

B

\JMVAVA
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{

ROP Jmin/ft) 1

AN

oD O

GAMMA (AP 50

11,490

11,500

F11,510

F11,520

11,530

[ 11,540 MW IN: 10.15
VIS IN: 43
MW OUT: 10.2
VIS OUT: 42

11,550

MD: 11,561
TVD: 7,293.42'
INC: 89.91°
AZM: 359.38°
VS: 3,616.74'

- 11,560

11,570

11,580

11,590

WOB: 37klbs
RPM: 70
11,600 | sppm: 203
SPP: 5,070psi

11,610

11,620

11,630

11,640

- 11,650 MD: 11,655'
TVD: 7,293.35'
INC: 90.18°
AZM: 358.68°
-11,660|vs: 3,710.71'

11,670

11,680

11,690

11,700

gty TITE T AT, it
(40%): It gy-med gy sb
frm-frm silc-arg sltst, occ
frm-brit silc sltst, non
calc-sl-I calc
C1-C5 ) '
1.5H3 1.964 1.5B%E6
Pason Gas (Units)
8 800 8E3 |
264u
| ) EE
)
|
|
{
Y
[ )
el
N
|
\
‘|
] ] 11500-11600 SS (70%):
It gy-med gy, p-mod srtd
vi-f sd grs grdg down to
slt ip, sb frm-frm predy
mtx sup ss clus cons wi
silc cmt, occ frm-hd-sli fri
gr sup ss clus cons wi
(/ silc cmt, grdg down to
{I sltst ip, mod calc; SLTST
\ (30%): It gy-med gy-dk gy [®
\\\\ sb frm-frm-hd silc-arg
A\ sltst, predy mod calc, non
\‘ calc ip
f‘AA Aits)
10 1 UUI L,00UcA
CI-CH|(®PM)
1.5E3 .bE4 1.5B%E6
Pason Gas|(units)
8 1-800—8E3
\
\ 201u \am
11600-11700 SS (65%):
It gy-med gy, occ dk gy,
v g p-mod srtd vf sd grdg to
l{ {l sltip, sb frm-frm predy
\\ mtx sup arg ss, occ gr
I\l\ sup silc cmt wi predy f sd
AN grs, non-l calc; SLTST
}\ \ \ (35%): It gy-med gy sb
\\\\ \‘ l‘ frm-frm silc-arg sltst, occ
({ 1 | frm-brit silc sltst, non
‘\\\ || calc-sl-I calc
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F11,710

F11,720

F11,730

F11,740

F11,750

F11,760

F11,770

F11,780

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

MD: 11,750

TVD: 7,292.91"'

INC: 90.35°
AZM: 359.29°
VS: 3,805.68'

WOB: 36klbs
RPM: 70
SPM: 203
SPP: 5,090psi

MD: 11,845

TVD: 7,292.33'

INC: 90.35°
AZM: 358.68°
VS: 3,900.65'
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11700-11800 SS (70%):
It gy-med gy, p-mod srtd
vi-f sd grs grdg down to
slt ip, sb frm-frm predy
mtx sup ss clus cons wi
silc cmt, occ frm-hd-sli fri
gr sup ss clus cons wi
silc cmt, grdg down to
sltst ip, mod calc; SLTST
(30%): It gy-med gy-dk gy |
sb frm-frm-hd silc-arg ‘
sltst, predy mod calc, non
calc ip

11800-11900 SS (65%):
It gy-med gy, occ dk gy,
p-mod srtd slt-vf-f sd
grds, frm-hd-sli fri gr sup
f gr ss clus cons wi silc
cmt-sb frm-frm predy mtx
sup arg ss, tr vf pyr, non-|
calc; SLTST (35%): off
wh-It gy, predy sft-sb frm
mtx sup ss/sltst cons wi
arg cmt grdg to slty sh ip,
occ v dk gy frm-brit silc
sltst, non calc-sl-I calc
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F11,930

F11,940

11,950

- 11,960

F11,970

11,980

- 11,990

12,000

12,010

12,020

12,030

12,040

12,050

12,060

12,070

L1929 nan

MD: 11,940
TVD: 7,291.56'
INC: 90.57°
AZM: 358.94°
VS: 3,995.6'

WOB: 7klbs
RPM: 70
SPM: 204
SPP: 4,410psi

MD: 12,002'
TVD: 7,290.97"
INC: 90.53°
AZM: 358.77°
VS: 4,057.58'

*Bit Projection*

MD: 12,064'
TVD: 7,290.4'
INC: 90.53°
AZM: 358.77°
VS: 4,119.55'

Reach TD @
22:15hrs on
6/27/18

T,pOaEA

1.5ESHE6

11900-12000 SST (80%):
off wh-It
gy-gy-gy-gyshbn-dk gy,
p-mod srtd vf-f sd grs,
predy frm-hd sli fri gr sup
sst clus cons wi silc cmt
wi com wh sd grs, com
off wh-It gy-gy sft-sb frm v
arg sst, sl-l calc, non calc
ip; SLTST (20%): It
gy-med gy-dk gy sb
frm-frm-hd silc-arg sltst,
predy mod calc, non calc

ip

12000-12064 SST
(100%): It gy-gy p-mod
srtd mtx sup arg ss clus
wi vf-f sd grs, com mod
srtd f gr frm-hd-sli fri
gy-gyshbn-dk gy gr sup
ss clus cons wi silc cmt,
non calc-sl calc ip




