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SHOOK 3-10-5CDH_VERT_CURVE

SECTION 3 T1S R67W

COLORADO County ADAMS

USA Rig Number ENSIGN 145
05-001-09979 AFE # 1700013

DJ BASIN Field WATTENBERG
4/17/2017 Drilling Completed 7/25/2017

Section 3, 2058' FSL x 2139' FEL
39.99222, -104.87317

Section 3, 894' FSL x 1318’ FEL
39.988333, -104.870207

5098' K.B. Elevation 5111'
1813’ To 8243 Total Depth 6430
SURFACE thru CODELL

OBM - OIL BASED MUD

J
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Operator
Company Petro Share
Address 7200 S Alton Way
Englewood, CO 80112
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N 4 :?"“\
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Name JOEY LUCE, SAGE BETTS

Company TERRA GUIDANCE

Address 1298 O Road
Loma CO 81524
(970) 260-5408
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. Core

Error

e

Condensate

. Water

D |

. Gas
. Pressure

Seal

F UNKNOWN
[ESFEEEFEEEN ANHYDRITE
N GYPSUM
PR SALT

=% SIDERITE or LIMONITE

=7~ LIMESTONE

Rock Types

CHALK [N SILTSTONE o .2.'a CONGLOMERATE
o o2 CHERT SANDSTONE —— —— SHALE GRAY
B CcoAL SILTY SHALE I SHALE COLORED
T o ™ 1+ MARLSTONE TR SHALY SILTSTONE RN (GNEOUS
__________ CLAYSTONE = 7 SHALY SANDSTONE ERREEEEER METAMORPHIC
———"— SHALE R i BENTONITE 2o 9o %o CEMENT

Fossils

ALGAE

= AMPHIPORA
— BELEMNITE
«™ BIOCLASTIC
£ BRACHOIPOD
“T* BRYOZOA

% CEPHALOPOD
= CORAL

iZ» CRINOID

t? ECHINOID

= FISH
(B FORAMINIFERA

Accessories

F FOSSIL

&4 GASTROPOD

& OOLITE

= OSTRACOD

= PELECYPOD

o PELLET

-0+ PISOLITE

£ PLANT REMAINS

% PLANT SPORES
% SCAPHOPOD

m STROMATOPOROID

Minerals

47 ANHYDRITIC

— ARGILLACEOUS

# ARGILLITE GRAIN

E BENTONITE

™. BITUMENOUS SUBSTANCE
' BRECCIA FRAGMENTS

41 CALCAREOUS

® CARBONACEOUS FLAKES
4 CHTDK

&£ CHTLT

== COAL - THIN BEDS

« DOLOMITIC

+ FELDSPAR

#® FERRUGINOUS PELLET
= FERRUGINOUS

~~ GLAUCONITE

~s GYPSIFEROUS

% HEAVY MINERAL
K KAOLIN
T MARLSTONE
3 MINERAL CRYSTALS
5 NODULES
= PHOSPHATE PELLETS
P PYRITE
H SALT CAST
* SANDY

«+ SILICEOUS

- SILTY
*+ TUFFACEOUS

Stringer

EwmEs ANHYDRITE STRINGER
ianmd BENTONITE STRINGER
=mmm COAL STRINGER

Emmmm DOLOMITE STRINGER
Emmmm GYPSUM STRINGER
I—I—T LIMESTONE STRINGER
MARLSTONE (CALC) STRG
MARLSTONE (DOL) STRG

-

-

=1

==

SANDSTONE STRINGER
SHALE STRINGER

SILTSTONE STRINGER

Oil Show

[» DEAD
& EVEN
i1 QUESTIONABLE

i} SPOTTED STAINING

Porosity

E EARTHY
B FENESTRAL

F FRACTURE
% INTERCRYSTALLINE
& INTEROOLITIC

A4 MoLDIC

0 ORGANIC
P PINPOINT

.+ VUGGY
Engineering

& BIT
. all CASING

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

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

+
A FAULT

Other Symbols

FORMATION TOP
4% GAS SHOW

MN DEPTH
fﬁ’ NORMAL FAULT

£ oiL sHow

& OVERTURNED STRATA

g REVERSE FAULT

] SIDEWALL CORE (LEFT)
[ SIDEWALL CORE (RIGHT)
## 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




o Total Gas & Chromatograph
ROP % Géf L
ROP Interp Images — % Lith Co - - Lithology Descriptions
GAMMA Lith &
o} C3 =-----
C4 ............
Wellsite Geology services
provided by ,
[ 770 LLC.
two person
mudlogging team on site:
1,780 07/23/2017,
| Gaps in Gamma Data due td | 100' Samples Collected Until g’;gz';‘ ’\l/‘l)g_?_'nogwlzig(')lw;'):
|Rapid Drilling Rate u KoOP ’ i
1,790 Gas detection: Pason.
- ROP scale: 0-1000 ft/hr | Rig: Ensign 145
| |Gamma scale: 0-300 api| | :|Gas scale: 0-1000 unitst Sample/description interval:
1,800 - 100" in Vert, 50" in Curve.
T LGS, e mean sample loggig out of
)‘ Surface Casing
\\ L 1,810
Bit #: Z
I &
< Type: BHI AT505H:
) Size: 8.5" [ [ 1 820
4 Depth In: 1,813 ' MW 9.8/VIS 78 IN
\ {%Jets: 5x15 MW 9.8 / VIS 82 OUT
N\ S/N: 7163654 |
) 1,830
[¢
)
5
7 - 1,840
\
\ .
)) 122 api
va - 1,850
S
<
y
2 - 1,860
\
< '
™ f
{\ L 1,870 MD: 1,878"
] TVD: 1,877.84'
(¢ Inclination: 0.34°
/, Azimuth: 129.65°
S 1880 VS: 2.47"
),
\
\ - [ 1 890 100% SHY SS: It gy-med dk gy,
(/ 158 fi/hr vfg-f gr, sft-mod sft, rnd-sb blky,
\\ p-mod srt, wk cmt, v arg mtx, sl
= [4 R calc, grdg sltst, con
0 EHID (f{/hr} 1{\{\{\ *1'900 10 GAS (unno) lnr\n g g
15) { (unitsy 800 9] CI-C4/(PPM) 100000
)/
AN B
) 1,910
{
y
\\ ~+Per CoMan, Pason gas trap —
[d [ 1,920 Tdelayed to allow surface
) Jcement to cycle through
\I possum belly
\ - 1,930
{
\ 3
(\ :
7 - 1,940 :
\ ;I\
) (/ _ |
\ 105 api [ 1 o5 MW 9.8 / VIS 65 IN
( ' X MW 9.8/ VIS 67 OUT
) I
\ ( 1
\u \\ - 1,960 | MD: 1,968'
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WOB: 13.6 Klbs—
ROP: 281 ftthr |
Rotary: 100 rpm-——
SPP: 2,295 psi ||

[

(SPM#Z: 85 |

Diff Press: 263 psi{

[sPm#1:85 L

0 ROP (fhr)

(units)

GAS-(units)
{HHiSy

1000

C1=C4(PPM)

100000

d

338 ft/hr.

=

~~—1-99 api
\
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E8_112u
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>
o
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OP-(ft/hr)
()

GAS-(units)
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[S:
BN,

CI=C4 (PPM)
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\

N\
)

/

2
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'_—-/h

— e ] o | —

228 ft/hr

Ll

) 4HH_78u

TVD: 1,967.75'
Inclination: 4.29°
Azimuth: 96.38°
VS: 3.44'

100% SHY SS: It-medgy, sme
dkr, sft-fri, blky-sr clus, ply srt,
Imy/cly wk cmt, arg mtx, calc, grdg
sltst

MD: 2,058'

TVD: 2,057.3"
Inclination: 7.05°
Azimuth: 96.81°
VS: 5.53'

75% SHY SS: It-medgy, sme dkr,
sft-fri, blky-sr clus, ply srt, Imy/cly
wk cmt, arg mtx, calc, grdg sltst;

25% SHY SLTST: medgy-gy/brn,
sft-sl frm, sb fis-sb ang, arg-aren
mtx, sl calc, ip clyst

MD: 2,148'

TVD: 2,146.39'
Inclination: 9.22°
Azimuth: 93.52°
VS: 8.16'

MW 9.8/ VIS 63 IN
MW 9.8/ VIS 63 OUT
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| 117 api
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2,200

2,210
2,220
2,230
2,240
2,250
2,260
2,270
2,280

2,290

2,310
- 2,320
- 2,330
‘— 2,340
- 2,350
- 2,360
2,370
- 2,380

- 2,390

- 2,400

0o% oSHY S5 It-meagy, sme dkr,

sft-fri, blky-sr clus, ply srt, f-vfg,

Imy/cly wk cmt, arg mtx, calc, grdg

sltst; 35% SHY SLTST:

medgy-gy/brn, sft-sl frm, sb fis-sb

ang, arg-aren mtx, sl calc, ip clyst

GAS {units)
\ 7

1000

C1=C4(PPM)

100000

MD: 2,238’

TVD: 2,234.97

Inclination: 11.13°

Azimuth: 96.76°

VS: 11.54'

| et
B R L o e s

48 —143u

A b

60% SHY SS: t-medgy, sme dkr,

sft-fri, blky-sr clus, ply srt, f-vfg,

Imy/cly wk cmt, arg mtx, calc, grdg

sltst; 40% SHY SLTST:

medgy-gy/brn, sft-sl frm, sb fis-sb

ang, arg-aren mtx, sl calc, ip clyst

1000

GASH{units)
{uhits)

CI=C4 (PPM)

10000U

T ==FFFs 2]

MD: 2,328’

TVD: 2,323.25'

Inclination: 11.29°

Azimuth: 97.88°

VS: 15.86'

s g s e g e = B e e

4E__175u

65% SHY SLTST: medgy-gy/brn,
sft-sl frm, sb fis-sb ang, arg-aren
mtx, sl calc, ip clyst; 35% SHY SS:
It-medgy, sme dkr, sft-fri, blky-sr
clus, ply srt, f-vfg, Imy/cly wk cmt,
arg mtx, calc, grdg sltst




1000

O ROP t/hr)
« 7

O G A-(units)

NN

A

730 ft/hr )

AT~

/
\
3
\
\
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""5/

19) (unitsy

B —
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N

\
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|
|
|
\
X
\
- 142api )
/
7
|

fa} OP-(ft/hr)
P-(ft/hr)

\\,f"*/\y/’\\\

19) €7 | \Ullilb}l

e

: - 12,580
A

- 2,410

~1 2,420
o i

- 2,430

~1 2,440

o e
L 2,450
~1 2,460

o i
L 2,470
~1 2,480

o i
L 2,490

L2500
L 2,510
12,520
L 2,530
L

L 2,540
L 2,550
L 2,560

2,570

- 2,590

b

W 2 600
2,610
- 2.620

MD: 2,418'

TVD: 2,411.53'
Inclination: 11.2°
Azimuth: 104.31°
VS: 21.29'

80% SHY SLTST: It-medgy,

i B} 18 GAS (upits) 1000

Pl [ e .
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i Cl: 66.9%

i C2: 23.6%

= C3: 3.2%
| C4: 6.3%
-I + .

o GAS{units) 1000

U I CI-Ca(FPPNI) 100000
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v
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48 170u

gy/brn, ip drkgy, mod sft-frm, sb
blky-sb fis, vfg, p-mod srt, arg mtx,
sl calc, ip clyst; 20% SHY SS: ltgy,
sft-fri, blky-sb ang clus, vfg,
mod-w srt, Imy/cly cmt, arg mtx, sl
calc

MD: 2,508'

TVD: 2,499.82'
Inclination: 11.17°
Azimuth: 110.83°
VS: 28.52'

85% SHY SLTST: lt-medgy,
gy/brn, ip drkgy, mod sft-frm, sb
blky-sb fis, vfg, p-mod srt, arg mtx,
sl calc, ip clyst; 15% SHY SS: ltgy,
sft-fri, blky-sb ang clus, vfg,
mod-w srt, Imy/cly cmt, arg mtx, sl
calc

MD: 2,598'

TVD: 2,588.12'
Inclination: 11.15°
Azimuth: 120.06°
VS: 37.83'
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\
)
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N
\
\
\
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L
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=
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\
\
\
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2,630

- 2,640
) |

- 2,650

- 2,660
) |

2,670

- 2,680
) |

E 4
l‘r.__ 2,720

-

E 4
l‘r.__ 2,740

-

E #
l‘r.__ 2,760
-

- 2,690

» B - 2,700

;‘2,710

2,730

2,750

2,770

E 4
l#-— 2,780

2,790

;‘2,800
- 2,810
- 2,820

- 2,830

- 2,840
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L

L
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.

L

T MD: 2,687"
Ll TVD: 2,675.44'
— Inclination: 11.25°
i Azimuth: 130.14°
: " VS: 49.38'

L

T 85% SHY SLTST: It-medgy,
L gy/brn, ip drkgy, mod sft-frm, sb
T blky-sb fis, vfg, p-mod srt, arg mtx,
! sl calc, ip clyst; 15% SHY SS: ltgy,
N sft-fri, blky-sb ang clus, vfg,

T mod-w srt, Imy/cly cmt, arg mtx, sl
[ calc

[

b1 GAS {units) 1600

U I CI-Ca(FPPNI) 100000

L MW 9.8/ VIS 55 IN

: " 48-183u MW 9.8/ VIS 55 OUT
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'
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)
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L |

A

L

T

)

M
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: : MD: 2,777'

I TVD: 2,763.71"

: } Inclination: 11.26°

t Azimuth: 134.81°

Ml VS: 62.71'

'

T 100% SHY SLTST: medgy, gy/bm,
- ip drkgy, mod sft-frm, sb blky-sh
: : ang, vfg, p-mod srt, arg mtx, sl
L J @ g5, calc, grdg sh
:g:) CI-Ca(FPPNI) 100000
I‘
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Nl

\

1\ ‘

i |

Tl |
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[N |

L |

! 1
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127 api
[
) - 2,850
rd
- 2,860
Il \
[ 2,870
/
l
- S L 2,880
l K
\ ¢ -1
— - - 2,890
\ . ! _‘_t »” y
—~—— f
N B
(t/hr) 2,900
[
2,910
\
\
\
854 ft/hr 2,920
J/
(
\
‘I 2,930
\
\
/I
/ 2,940
(
AN
\ N
| 7 2,950
/
\\
N\
2,960
/
2,970
[ __WOB: 22 Klbs > 980
SROP 770 ft/hr ’
|| Rotary: 101 rpm__|
SPP: 2,955 psi—+—|
Diff Press: 731 psi’ 2,990
SPM#1: 85
SPM#2: 85
(t/hp) ¥ 3,000
e 2
U G \ (unitsy 15109) L
\ nF
II ] Ky b 3,010
117 apii ( / = -
\ \\
\ A
\‘- i 3,020
£ |
\ pa’
/\ ‘--": b 3,030
c o N
N\
N\
\\ ....................... ; 3,040
| ) £ |
/ A
804 ft/hr\ "
\\ .............. '.‘.\q " 3050
) > 1
/]
{/
\ 1 3,060

MD: 2,867

TVD: 2,851.99'

Inclination: 11.19°

Azimuth: 128.9°

VS: 75.88'

90% SHY SLTST: lt-medgy,

—— ]t = | ] = -
|

gy/brn, ip drkgy, mod sft-frm, sb

blky-sb fis, vfg, p-mod srt, arg mtx,

sl calc, grdg shy; 10% SHY SS:

4l o0y

[t-medgy, mod hd-occ fri, blky-sb

ang clus, vfg, mod-w srt, wk

Imy/cly cmt, arg mtx, sl calc

GAS {units)

1000

gt i) Sy S

100000

MD: 2,956'

TVD: 2,939.3'

Inclination: 11.22°

Azimuth: 125.63°

VS: 87.94'

GAS {units)

1000

CI-C4 (PPM)

10000U

gl e iy [ oy i

K,
1
1

ki
1
1
T

kT
T
t
'
1
1
1
=~

100% SHY SLTST: medgy, gy/brn,
ip drkgy, mod sft-frm, sb blky-sb
ang, vfg, p-mod srt, arg mtx, sl
calc, grdg sh

MD: 3,046'

TVD: 3,027.62'
Inclination: 10.95°
Azimuth: 121.81°
VS: 99.22'
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L
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| 129 api 3
-
L
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-
L
S
o
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B
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]
{ I/ '
) A\ >3
Vi N
L
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746 ft/hr )
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/, S,
B [ e
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116 api ) 5
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Y g,

,070

3,080

3,090

3,100 E

3,110

3,120

3,130

3,140

3,150

,160

3,170

3,180

3,190

3,200

3,210

3,220

3,230

3,240

M

3,250

3,260

e
3,270

3,280

-—— |

I 488 229u

1

1

i

M|

i\ 75% SHY SLTST: med-drkgy,

: "‘ \ gy/brn, frm-sb fis, sb blky-sb ang,
A |‘ vig, p-mod srt, arg mtx, calc; 25%
AN SLTY SH: med-drkgy, mod hd, fis
! ‘\ ip, sb blky-ang, rthy, v arg mtx, sl
Ly calc

b . GAS (units) 1000

i1 I b

'J I Cr=Ca(Frivl) 1U000U

')

! 1

R MW 9.8/ VIS 57 IN

: : MW 9.8 / VIS 56 OUT

! ]

L

T T

T I

|

v MD: 3,136'

N TVD: 3,115.95'
[ Inclination: 11.14°
— Azimuth: 120.02°
I VS: 109.81'

M

.

1 1

1 ]

[

)

v V@@ 24lu

'

I

1

! \

\

X \.\\ 70% SHY SLTST: med-drkgy,

1 "I gy/brn, frm-sb fis, sb blky-sb ang,
. \‘\ vfg, p-mod srt, arg mtx, calc; 30%
A SLTY SH: med-drkgy, mod hd, fis
I “ ip, sb blky-ang, rthy, v arg mtx, sl
1 calc

D I GAS {units) 1000

b | i T

IU 1 CI-Ca(FPIVI) 100000

L 1

[

1 T

R

M

N

1 1

i MD: 3,225'

vl TVD: 3,203.24'

! | Inclination: 11.37°
—1 Azimuth: 113.1°
— VS: 119.38'
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L
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N
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/hr)
7

O G (units)
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751 fthr) |
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128 api

e —

875 ft/hr

pd
L

- 3,290

3,300 |

U770 o1 oL Tol. HTU-UIRYyY,

gy/brn, frm-sb fis, sb blky-sb ang,

vfg, p-mod srt, arg mtx, calc; 30%

SLTY SH: med-drkgy, mod hd, fis

ip, sb blky-ang, rthy, v arg mtx, sl

calc

1000

GAS {units)
\ 7

C1=C4(PPM)

100000

13,310 |

-t ] - D= o

MD: 3,315’

TVD: 3,291.51"

Inclination: 11.13°

-3,320 |

Azimuth: 111.42°

VS: 127.95'

13,330 |

j3,340 ‘

: ) 488 224y
NN
T T
LI
Al
Ml
[ |
Ly
1
1 \
A
[] ‘ ‘
SN
M
T
1 \
[
! |
L 60% SLTY SH: med-drkgy, mod
N hd, occ fri, sb fis, sb blky-ang,
1 rthy, v arg mtx, sl calc; 40% SHY
1 SLTST: gy-drkgy, gy/brn, frm-ip
i\ brit, sb blky-sb ang, vfg, p-mod
AN srt, arg mtx, sl calc
A MD: 3,404’
0 TVD: 3,378.82'
L x \ Inclination: 11.28°
A Azimuth: 106.91°
A VS: 135.56'
N
Y
! 1
——
N
I

T & 223y
1|
|
T
m
T \ ‘

T\

1\

v\

v\

MW 9.8/ VIS 58 IN
MW 9.8 / VIS 57 OUT

236u

C3:

C4:

A e =] - ———

Cl: 77.3%
C2: 16.0%

2.3%
4.4%

70% SLTY SH: med-drkgy, mod
hd, occ fri, sb fis, sb blky-ang,
rthy, v arg mtx, sl calc; 30% SHY
SLTST: gy-drkgy, gy/brn, frm-ip
brit, sb blky-sb ang, vfg, p-mod
srt, arg mtx, sl calc




0O ROP (fflhr‘} - MD 3'4941
15) G (unitsy 4 - Y | TVD: 3,467.23'
: ; Inclination: 10.27°
' - 3,510 — Azimuth: 111.41°
/ \ ! VS: 142.94'
/ \ :
AN Lo d
Jf\ T A 3,520 I‘ “E8-118u
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MD: 3,762

TVD: 3,730.52'

Inclination: 10.91°

Azimuth: 131.07°

VS: 174.55'
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90% SLTY SH: med-drkgy,

frm-brit, sb blky-ang, fis ip, rthy, v

arg mtx, sl calc; 10% SHY SLTST:

medgy-gy/brn, sl hd, sb blky-sb

ang, vfg, p-mod srt, arg mtx, calc
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Azimuth: 139.75°
VS: 187.86'

100% SLTY SH: med-drkgy,
frm-hd, sb blky-sb ang, fis, rthy, v
arg-slty mtx, sl-mod calc

MD: 3,941
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WOB: 16.8 Klbs:
ROP: 440 ft/hr
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Rotary: 11 rpm

SPP: 3,028 psi

Diff Press: 599 psi
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'SPP: 3,447 psi n \\ occ Ise grns, rthy, slty-aren, arg
Diff Press: 806 psi 499 '\ mtx, calc; 50% SLTY SH:
SPM#1:84 | /| || [rcroaiweas - : ‘\\\ med-drkgy, v frm, blky-ang, ip fis,
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occ Ise grns, rthy, slty-aren, arg
mtx, calc; 40% SLTY SH:

i med-drkgy, v frm, blky-ang, ip fis,
rthy, slty grdg sdy, v arg mtx, calc

D
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MD: 5,108'
Cig4a(FEV) 1U00U0U TVD 5 05268'
Inclination: 10.89°
Azimuth: 114.39°
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60% SLTY SH: med-drkgy, v frm,
blky-ang, ip fis, rthy, slty grdg sdy,
v arg mtx, calc; 40% SHY SS:
Itgy-med, sme wh, sl hd, blky-sb
ang clus, ply cons, occ Ise grns,
rthy, slty-aren, arg mtx, calc
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65% SLTY SH: med-drkgy, v frm,

blky-ang, ip fis, rthy, slty grdg sdy,

v arg mtx, sl calc; 35% SHY SS:

ltgy-med, sme wh, sl hd, blky-sb

ang clus, ply cons, occ Ise grns,

rthy, slty-aren, arg mtx, mod calc
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TVD: 5,315.89'
Inclination: 10.8°
Azimuth: 132.43°
VS: 408.12'

80% SLTY SH: med-occ ltgy, ip
drkgy, frm-sme mod sft, blky-sb
ang, ip fis, rthy, slty, v arg mtx, sl
calc; 20% SHY SS: medgy, sme
ltgy-wh, sl hd, blky-sb blky clus,
ply cons, occ Ise grns, rthy,
slty-aren, arg mtx, sl calc

MW 9.8/ VIS 58 IN
MW 9.8 / VIS 58 OUT

MD: 5,466'

TVD: 5,404.29'
Inclination: 10.86°
Azimuth: 133.36°
VS: 421.05'

85% SLTY SH: med-occ ltgy, ip
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—234u~T|C2: 22.8%
C3: 5.2%
C4: 9.0%

arkgy, frm-sme mod Sit, DIKy-sb
ang, ip fis, rthy, slty, v arg mtx, sl
calc; 15% SHY SS: medgy, sme
ltgy-wh, sl hd, blky-sb blky clus,
ply cons, occ Ise grns, rthy,

slty-aren, arg mtx, sl calc
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gy, frm-sme mod sft, blky-sb ang,

ip fis, rthy, slty, v arg mtx, sl calc;

20% SHY SS: medgy, sme

ltgy-wh, sl hd, blky-sb blky clus,

ply cons, occ Ise grns, rthy,

__—’

slty-aren, arg mtx, sl calc
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85% SLTY SH: med-drkgy, occ Itr
gy, frm-sme mod sft, blky-sb ang,
ip fis, rthy, slty, v arg mtx, sl calc;
15% SHY SS: medgy, sme
ltgy-wh, sl hd, blky-sb blky clus,
ply cons, occ Ise grns, rthy,
slty-aren, arg mtx, sl calc
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90% SLTY SH: med-drkgy, mod

frm-v hd, blky-sb ang, ip fis, rthy,

slty, v arg mtx, sl calc; 10% SHY

SS: medgy, sme ltgy-wh, sl-v hd,

blky-sb blky clus, ply cons, occ

Ise grns, rthy, slty-aren, arg mtx,

sl calc

MD: 5,826'

TVD: 5,757.91"

Inclination: 10.64°

Azimuth: 143.68°

VS: 476.72'

5,730
1
=t ]
\ \
A
5,740 TR
ety \
Sir Ty )\
R
5,750 —
VY
1 1 !
L2~ 4 305y
6,760 s
\‘\\\
—\ \
M
1 ‘ \
5,770 Y
YA |
1 \ \
! 1
\
5,780 —
. \
' \
1 \
5,790 . t
1 1
] I
: 1
5,800 . !
f‘_} I GAS (Unne) 1f\f\ﬁ
ﬁl I C1-C4 (PPM) 100000
1 I
5,810 1 !
! |
: !
] ‘
T |
! I
5,820 : |
1 \
1 I
1 T
1 |
5,830 ! T
! \
T
i |
' {
5,840 . ;
1
. I
] 1
! |
5,850 : ;
T 1
t 7
, [
5,860 !
= a2 @ 340u
[\
T\ &
7
5,870 \‘/
X
NN
YN\
5,880 1\

GAS-(units)
{units)

1000

CI=C4 (PPM)

10000U

80% SLTY SH: med gy-med dk
gy, frm-hrd, blky-sb rnd, rr fis, rthy,
slty-v slty, v arg mtx, sl calc; 20%
SHY SS: It med gy-med gy,
sft-frm, blky-sb blky clus, ply cons,
rthy, v slty-aren, arg mtx, v sl calc,
tr bent

MD: 5,916'
TVD: 5,846.35'
Inclination: 10.72°

Azimuth: 147.1°



>
—

L/ =N

/

f \_ ’-—’,

106 api

/

[
| T \WOB: 16 Klbsi_|__|

ROP: 396 ft/hr—
Rotary: 100 rpm__|

SPP: 3,373 psi
Diff Press: 700 psi

SPM#1: 84
SPM#2: 85

19) (unitsy 300

N

—

394 ft/hr

ROBJ(HIhr) 1000

\

19) GAMNY (unitsy 300

\

|

(

/
K4

ﬁ

J/

Ve

/

——

\/\.4""'-—

=

5,930

5,950

5,960

5,970

5,980

5,990

6,000

6,010

6,020

6,040

6,050

6,060

6,070

Vol 4vyl.a9

e .:386U

MW 9.8/ VIS 52 IN

MW 9.8 / VIS 50 OUT

90% SLTY SH: med gy-med dk

gy, frm-sl hrd, blky-sb rnd, rthy,

e T T U P RN Sy S

-— -
el ol e e |

slty-v slty, v arg mtx, sl calc; 10%

SHY SS: It med gy-med gy,

sft-frm, blky-sb rnd clus, ply cons,

rthy, v slty-aren, arg mtx, v sl calc,

tr bent

GAS-(units)
{units)

1000

CI=C4 (PPM)

10000U

MD: 6,006'

TVD: 5,934.76'

Inclination: 10.88°

Azimuth: 144.82°

VS: 506.51'

LISl
R I e e b e e () gy

488 341u

==

6,080

6,090

6,100

AS {units)
{units)

1000

qQI-C4 (PPM)

10000U

— = =
e e (o o | — e ~ L L L —_ e -

- 6,110

;ﬁ,lZO

E8-313u

6,130

- 6,140

MD: 6,097

TVD: 6,024.16'
Inclination: 10.66°
Azimuth: 140.36°
VS: 521.16'

100% SLTY SH: med gy-med dk
gy, frm-sl hrd, blky-sb ang, rthy,
slty-v slty, v arg mtx, sl calc, tr bent




jjsm fhr
\
\
/
(
\
\
)
/|
|96 a i(/
A
A\
\
)
Z
[AA
[
VY .7/
VA
C
0 IDAD (mhr) 1000
19 MA-(unitsy 800
TN 7
N
™
-_— |
472 ft/hr
{
— 142 apip
7
{
\
|
{
/
j—
\
0 RPP (ftinr) 1000
19) G (unitsy 300
J
- [
—{
&
)
4
\
\
[ /
| 375 ft/hr \‘
{
AN
£
1)
A
AN
P
/
{
3\
|
1

6,150

6,160

6,170

6,180

6,190

6,200

6,220

6,230

6,240

6,250

6,260

6,270

6,280

6,290

6,310

6,320

MD: 6,186'

TVD: 6,111.62'

Inclination: 10.69°

Azimuth: 139.87°

VS: 535

100% SLTY SH: med gy-med dk

gy, frm-hrd, blky-sb ang, rthy, sl

slty-slty, v arg mtx, sl calc, tr Inoc

frags

MW 9.8/ VIS 45 IN

MW 9.8 / VIS 46 OUT

L : |
1 1
1 T
1 I
! |
. \
' \
! 1
! i
£
o~ T
¢! ]
[ \
T
1 |
t f
H I
S 1
£ 1
g ! ]
1 ]
c ! )
€ 1
¢ |
LI 1
¢ 1
! 1
1
HE |
[} |
oy L ghs (units)
Ot ’I CJ-C4(PPM)
1 ’
|
L ¢
1) Em284u
T I
T 1
MK |
)
E \
£ |
. 1
1 T
! ]
H |
! I
T
Tt t
i :
HN |
el \
[ \
! Il
E {
I I
H \
His 1
1 1
! 1
1
[ 1
HE {
! \
I
. |
it I
.-: f
H T
i |
! ]
T
T
N
|1 S @ 373u
H Il ]

D

l GAS-(units)
{HHiSy

6,330

6,340

6,350

6,360

¢ 1
£0 1 CIL-C4 (PPM)
H |

: 1
L I‘

. 1
:I

HE /
HE I
€1 |

! ]
1 \
e ! T
o 1
H 1
$ \
i1 1

L I
[l ¥
ll i
H I
[ I
t, 1

3 1
bl | I
[ Al
H !
H ]
¢! 1
— 4

MD: 6,276'

TVD: 6,200.05'
Inclination: 10.75°
Azimuth: 137.22°
VS: 548.79'

100% SLTY SH: med dk gy-dk gy,
frm-hrd, blky-sb ang, rthy, sl
slty-slty, v arg mtx, calc, tr Inoc
frags

MD: 6,365’

ERVin T e Yo wa =]



109 api |

~N
|
{
{
|
15) GRWVHVA (units)
)
383 ft/hr
Y]
\
|
(
VHI
\
3
/
I
|
i
\
| 124api)|
[ 3
{
\
\
\
)
e
I
N
]
19) \_,I y I \I\uulrllli{)
el
T~
441 ft/hr
\
\
—122 api
\\
\
1\
T 1

6,400

6,410

6,420

6,430

6,440

6,450

6,460

6,470

6,490

6,500

6,510

6,520

6,530

6,540

6,550

6,560

6,570

6,580

L E—— 1 V. WUl .v
1 |‘_! Inclination: 10.68°
T Azimuth: 134.8°
A | VS: 562"
AN
SN\
AN
L N\
1 \\
1 (WA
! WA\
........................... g = <88 399y
\i 100% SLTY SH: med dk gy-dk gy,
,\\\ frm-hrd, blky-sb ang, rthy, sl
N \\ slty-slty, v arg mtx, calc
f\l 1 \ GAS Iuni{e\ 1r\nn
] ALY { )
Or \ ‘\.l-\.4 (PPM) 100000
; VoA
. \
1 1
! )
L 1
1 I
1 \
! 1
T
1
; i
! 1
\ T
1 |
1 1
! (]
. 1
T |
! I
. 1
1 i
1 1
; ! MD: 6,455'
! : TVD: 6,375.93'
Inclination: 10.72°
' Azimuth: 131.71°
VS: 574.84'
YN
I\\\
HRANAN
' ‘\ \
T l‘ \
' ": 8 3950
.
: I 421u
: ! C1: 74.8%
T : 0
' ) C2: 15.7%01 609 SLTY SH: med dk gy-dk gy,
: | €3 4.4%) 4 frm, blky-sb ang, rthy, s|
: v ca 5o sft-frm, blky-sb ang, rthy, s
\ A\ | slty-slty, v arg mtx, sl calc
0! \ ¢ S-{units) 1600
Il: !I\,J. A (FFIVI) 100000
! /‘/
T r'r
Y
. 1
Y
1 1
1 )
1 \
ENEA
N N\,
. \\ \ MD: 6,544'
N\ TVD: 6,463.36'
: At \\ Inclination: 10.88°
1 ‘\‘ \ Azimuth: 130.4°
! T\ VS: 587.24'
H LA\
. v\
1 1\
; v\
] i 1
1
1 I
L] T I
H \
HEl \ L
! T 4 <88 449u
1 I
1 R
1 T
1 |
v |
! \
T T L }




~

P

0 R (ft/hr)
« 7

HA-(units)y

L=

|

457 ft/hr

T ——]

[
J

I N

129 api

g’

i/

S ‘ )
19) url-\l T‘il/-\ (unitsy

\/

[
|
|
[

{
|
\

469 ft/hr

—-/
—~—

F

£~

T Tt

(119 api (
api (.

\

{

\

A\

1 | |
1 LI
] L\
! 1
6,590 : }
. : 100% SLTY SH: med dk gy-dk gy,
! I sft-frm, blky-sb rnd, mnr ang, rthy,
6,600 L I sl slty-slty, v arg mtx, sl calc
fall ‘f‘A (nnite) 1000
': [CL-Ci(PPM) 100000
T
6,610 ;
N
1 RN
N\
6,620 : \\ \\
T Y\ MD: 6,634'
Hi “ A\ TVD: 6,551.75'
6,630 : . T \\ Inclination: 10.78°
I (A Azimuth: 129.98°
L v VS: 599.64'
[ 1\
L ¥
6,640 — :
.. I
! ]
' \
6,650 ’ .
1
1
il } ]
! — 488 519u
6,660 : ,’ ”
. 1
' |
! t
6,670 L :
] Vo
[ v\
; Lo\
6,680 : ;
N \
. 1
1 |
6,690 — )
L H 100% SLTY SH: med dk gy-dk gy,
E ! I sft-frm, blky-sb ang, rthy, sl
6,700 - T — slty-slty, v arg mtx, sl calc-calc
Lﬁ‘:li \;J.-\.‘:U"I"IVII) 100000
NN
6,710 : \\\ MW 9.8/ VIS 44 IN
NN MW 9.8 / VIS 43 OUT
: \ \\
6,720 . ‘\ \\
. v\ MD: 6,724'
! A TVD: 6,640.16'
: { \ Inclination: 10.82°
6,730 - . Azimuth: 133.81°
! I VS: 612.33'
: 1
1 |
6,740 . }
1 \ \
1 N ))
: | 488 536u | |
6,750 ,’ 4
: I
1 ¥
1 1
6,760 : :
! 1
)
1
6,770 : H
. I
1 \
1 |
6,780 . }
T \
! I
. |
6,790 : !
1
1 ‘ 100% SLTY SH: med dk gy-dk gy,
; 1 frm-sl hrd, blky-sb ang, mnr rnd,
6,800 i - rthy, sl slty, v arg mtx, sl calc-calc




{havialal
« 7

{units)

425 ft/hr.

175 api

T\

e

U //

109 api{
pi X

WOB: 18 Klbs
ROP: 425 ft/hr

:‘Rotary: 99 rpm-—
| | ISPP: 3,711 psi____|

Diff Press: 782 psi;

SPM#1: 85

| SPM#2: 83

) GANHVA(umits) 3800

OB GAS (nnite) 1000
o‘t\\\ C1=C4(PPM) 100000
i \}\
6,810 H (NAN MD: 6,813'
' \ \\ TVD: 6,727.62'
: \\ \ Inclination: 10.56°
6.820 ' NN Azimuth: 128.39°
' 1 v\ VS: 624.61'
! L\
\) \
Ll \ “
. T\
6,830 ; R
H Sy es2u
- [1 /]
6,840 ; L
1l
! ]
: |
6,850 S !
! | \ \
[ v\
! \ \
| -\
6,860 ; - \\
9 \
. \
6,870 ] 1
u \
u [
T T
] i
! \
6,880 : |
1 |
1 [l
! i
6,890 £ 100% SLTY SH: med dk gy-dk gy,
£, frm-sl hrd, blky-sb ang, rthy-amor,
e == y g, riny
i sl slty, v arg mtx, sl calc-calc, v tr
A | Ise qtz grs
6,900 '”n\ \\ GAS{units) 1600 q g MD: 6,902'
¥ \\\\." C4[(PPM) 100000 TVD: 6,815.07"
Y RN Inclination: 10.86°
6,910 \ NN Azimuth: 129.37°
i N\ VS: 636.48'
i v\
| \
I’\l
1
6,920 ; S
3 —~ - J—
Hr— Sl 624U
2 \\
6,930 ':',( =
I\\
v \\
\ SN
_—-—->
6,940 -
1
]
T
6,950 SN
S
]
T
5
6,960 NN
1 ™ x
1 \\
1 N\
1 AY
6,970 . < \\
P \ ‘
i ) MD: 6,991'
! /N TVD: 6,902.47"
6,980 1 ] Inclination: 10.86°
) I Azimuth: 126.96°
1 | VS: 648.36'
1 |
6,990 : “
. | 100% SLTY SH: med dk gy-dk gy,
: | frm-sl hrd, blky-sb ang, rthy-amor,
7,000 L ! sl slty, v arg mtx, sl calc-calc
’ o ! GAS luniP) 1000
U : \.J.-\.H»l(l"l"lvl 100000
. |
1
L 7,010 : + MW 9.7 / VIS 53 IN
) O i— MW 9.7 / VIS 49 OUT
L 1
L}
>y 4 396U
- 7,020 : —f




[\ AN
L i
T \
N 1\
( 7,030 i X
1, \
410 ft/hr HiN v\
x : 1 \ \‘
1 .
< 7,040 — —\
T \ \
T ‘ \
4 ! v\
i 7,050 . .
1 }
i i
.
11 |
(’ 7,060 1 “ \\
P 1 ! \
<\ o ,
7 7,070 L ‘\
{ i | MD: 7,081’
Q T i TVD: 6,990.87"
127 api ! \ Inclination: 10.78°
7,080 Ml ; Azimuth: 127.68°
'S T | VS: 660.16'
3 ¥l ]
£ {
\)k 7,090 - L 100% SLTY SH: med dk gy-dk gy,
( ] | frm-sl hrd, com blky-sb ang,
) ) 1 rthy-amor, sl slty, v arg mtx, sl calc
o 7,100 L cmt
ROP (ftthr) lo 1000
A-(anits)y 0t CL=C4 (PHM) 100000
) ; T ,}’ 580U
\ 7,110 - —
) ' V' T\
r / i v\
[/ J v\
| h \
¢ 7,120 : ;
> . |
< . h
315 fyhr) ) i v
1
2 < 7,130 - ——
\ ! NN
i : )
\\ h / //
1 Vi
7 7,140 ¢ ———f
& ) Py 4
> § )
7 i I'
7,150 - 1
[ ]
b~ ] | 1
\ 133 api ) ]
A 7,160 i §
i 1
[ | I
{ { [ [
\ \ 7170 ! 1 MD: 7,170'
/) ' { \ TVD: 7,078.31'
/ il \ Inclination: 10.82°
\ iy I Azimuth: 113.61°
( = 7,180 — " VS: 670.26'
\ | 1
\ | 3\
, [] Ll
) ] |
e 7,190 1 o <
B \ SE N 100% SLTY SH: med dk gy-dk gy,
} F . 1 \).7566U7 frm-sl hrd, blky-ang, rthy-amor, sl
0 5 ROP.(ft/hr) 1000 7,200 0 : r‘/l\‘c /.m' Slty, v arg mtx’ SI Calc
— r AL AR ) -+ T T
15) GAMIY (unitsy 800 1 CI-C4 (RPM) '\ 100000
010 : . MW 9.7 / VIS 52 IN
164 fhr : ! MW 9.7/ VIS 49 OUT
1
i I
T~ 7,220 : L
\ ] 1]
/ I
( SEEE
N \
\ L 7,230 L —\
) i L\
/ | v\
S : v\
+— L 7,240 | 1\




\.

\’ LN

l
\
\
} 136 api
L

\
|
)

-
—

]
(
AY
P
\

-
—

’
0 Pé-i (fhr) 1000

(units) 800

o rok (fhr) 1000

) GAl (anits) 3800

™\
244 api 2> =

07/25/2017

| . A N
I \
| \
1 |
7,250 : :
T 1
& J ! MD: 7,259'
| i : ; TVD: 7,165.74'
- S 7260 ! | Inclination: 10.82°
" ! ’y Azimuth: 104.36°
5 2 i i VS: 677.55'
7,270 : ; J\
1 ﬁ
LY, NG
g S
. : 7,280 - = =
- g : \
i /' |
1 7 733u-
7,290 . i
! ! 100% SLTY SH: med dk gy-dk gy,
| N
h N N frm-hrd, blky-ang, rthy-amor, v sl
7,300 T ) T > \mm slty, v arg mtx, sl calc cmt
P II C=C4(PPM) 400000
: ' New Gas Scale
7:310 " T—{0-4000 units
1
! ]
1
7,320 }
|
A
1 \
7,330 L
\
1 ‘
T \
7,340 :
1 \
el 1
: MD: 7,348'
7,350 - T TVD: 7,253.17"
T 1 Inclination: 10.77°
: | Azimuth: 112.05°
. \ VS: 684.62'
7,360 : ;
1
1 I
1 |
! |
7,370 = 4@ _1095u MW 9.6 / VIS 49 IN
[
; MW 9.7 / VIS 46 OUT
1
|
7,380 i
W\
\
L |
7:390 T\ 100% SLTY SH: dk gy-v dk gy,
“ ‘l frm-v hrd, blky-ang, com fiss,
........................... \ ‘| rthy_arnor7 v SI Sl*ty7 v arg mtx7
7,400 Tt e ~moo|non-calc, tr bent
5 \‘ CI-Ca(FPVI) 400000
T
|
7,410 + }
: 'I Sharon Springs Top
1 \ 7447 MD / 7351' TVD
7,420 . . “
i L\ KOP @ 7427' MD, 23:40 MDT,
l 07/24/2017
2430 Begin 50' Sample Collection
MD: 7,437
TVD: 7,340.51"
Inclination: 11.79°
7:440 Azimuth: 139.72°
! VS: 696.26'
100% SLTY SH: dk gy-v dk gy,
7,450 i frm-hrd, blky-ang, rthy, amor, arg
ar
i mtx, non-calc, mnr bent
i3
,‘7,460 : E .7986U

|Ninhram Ton |



TVD|

63' MD / 7366'
Inclination: 27.67°

MD: 7,526'

TVD: 7,426.18'
Inclination: 19.73°
Azimuth: 164.09°
VS: 718.76'

MD: 7,615

TVD: 7,507.63'
Azimuth: 170.65°
VS: 754.31'

MW 9.9/VIS 52 IN
MW 9.7 / VIS 44 OUT
MW 10/ VIS 42 IN

|74
Niobrara A Chalk Top

7475 MD / 7377' TVD

7506' MD / 7407' TVD

Niobrara A Marl Top

frm-v hrd, rnd-ang, rthy-wxy, amor,
sl slty, v arg, calc, tr nodr pyr, tr

slty, v arg, calc, tr nodr pyr, tr chk
chk frags intbdd

100% MRLST: dk gy-v dk gy brn,
frm-v hrd, rnd-ang, rthy-wxy, sl
frags intbdd, tr bent

100% MRLST: dk gy-v dk gy brn,

frm-v hrd, rnd-ang, rthy, sl slty, v
arg, calc, tr nodr pyr; 10% CHK:

bri wht-offwht, sft-frm, blky,

90% MRLST: dk gy-v dk gy brn,
~ -1 59— wxy-xIn, v calc, tr Inoc frags, tr ben

75% SLTY SH: dk gy-v dk brn/gy,
rthy-amor, arg mtx, non-calc cmt,

frm-v hd, blky-ang, com fis,

4000

3.6% hd, rnd-ang, rthy, sl slty, v arg,

3.0% calc, tr nodr pyr

4000
400000

C2: 11.9% MRLST: dk gy-v dk gy/brn, frm-v

C1: 81.5% mnr bent wi dissm pyr; 25%

2053u
C3
C4.

its)
/

CHE4 (RPM)
\
|
1l
{

{

AS-{units)

C1-C4 (PPM)

GAS-{¢
T

I
1

N

o] e EEEy YN sg Bl (RRDgmneas
-t / /
g /i ’
(A

\
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- 8,130

100% LS: gy/brn, bf wh-crm,

frm-brit, sb plty-sb blky, micxIn-xI

tex, sl slty, v calc

MD: 8,154

TVD: 7,824.16'

Inclination: 78.57°

Azimuth: 181.24°

VS: 1,167.67"

Codell Top

ot o | ==

8165'MD / 7825' TVD

48 2379u_

60% LS: gy/brn, bf wh-crm,

frm-brit, sb plty-sb blky, micxIn-xI

8,190

tex, sl slty, v calc; 40% SS:

med-drkgy/brn, sme Itr gy/brn, sft,

vfg, rnd-sr clus, mod cons, p-mod

8,200

srt, arg-slty mtx, calc

its)
HS)

4000

)

400000

MW 10.2 / VIS 46 IN

8,210

MW 10.2 / VIS 46 OUT

80% SS: med-drkgy/brn, sme lItr

gy/brn, sft, vfg, rnd-sr clus, mod

cons, p-mod srt, arg-slty mtx,

calc; 20% SLTY SH: drkgy, sb

blky-sb plty, mod frm-frm, tr fis,

rthy, slt, mod calc

MD: 8,243'

TVD: 7,834.77"

- 8,250

Inclination: 87.72°

Azimuth: 182.26°

VS: 1,254.91"

- 8,260

Landing point reached, 8243' MD3

@ 05:56 MDT, 07/25/2017

- 8,270

Presentation continues on

horizontal log

Thank you for using

- 8,280
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- 8,290
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