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Wellsite Geology services provided
by Terra ,LLC.
r1.760 Terra two person
mudlogging team on site:
05/30/2017,
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Azimuth: 227.11° | L 1780 Size: 8.5 Sample/description interval: 100" in
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MD: 1,953

TVD: 1,882.71'
Inclination: 23.82°
Azimuth: 234.9°
VS: 370.45'

100% SS: It gy-med gy, vi-f gr,
mod sft, sb blky-sb rnd, sr-sb ang
gr, p-mod srt, mod cmtd, v arg
mtx, sl calc

MD: 2,046'

TVD: 1,967.81"
Inclination: 23.75°
Azimuth: 230.75°
VS: 400.46'

100% SS: It gy-med gy, vi-f gr,
mod sft, sb blky-sb rnd, sr-sb ang
gr, p-mod srt, mod cmtd, v arg
mtx, variably calc

MD: 2,139

TVD: 2,052.96'
Inclination: 23.71°
Azimuth: 226.11°
VS: 432.02'
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100% SS: It gy-med gy, vi-f gr,

mod sft-frm, sb blky-sb rnd, slty,

p-mod srt, mod cmtd, v arg mtx, sl
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T Co i e N =i e

GAS {units)
\ 7

aleny
|

Ci-C4

MD: 2,232

TVD: 2,138.11"

Inclination: 23.72°

Azimuth: 222.38°
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90% SS: It gy-med gy, vf-f gr, mod

sft-frm, sb blky-sb rnd, slty, p-mod

srt, mod cmtd, v arg mtx, sl calc;

10% SLTY SH: med dk-dk gy, frm,

blky-plty,v arg, non calc
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Azimuth: 219.12°
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10% SLTY SH: med dk-dk gy, frm,
blky-plty,v arg, non calc

MD: 2,419

TVD: 2,309.37"
Inclination: 23.67°
Azimuth: 214.3°
VS: 534.17"

90% SS: It gy-med gy, vi-f gr,
sft-frm, sb blky-sb rnd, slty, p-mod
srt, mod cmtd, v arg mtx, rr calc;
10% SLTY SH: med dk-dk gy, frm,
blky-plty,v arg, non calc

MD: 2,512

TVD: 2,394.52'
Inclination: 23.75°
Azimuth: 211.16°
VS: 569.97'

80% SS: It gy-med gy, vi-f gr, sft,
sb blky-sb rnd, slty, p-mod srt,
mod cmtd, v arg mtx; 20% SLTY
SH: med dk-dk gy, frm, blky-plty,v
arg

MD: 2,605

TVD: 2,479.64'
Inclination: 23.76°
Azimuth: 208.23°
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MD: 3,070

TVD: 2,905.35'
Inclination: 23.67°
Azimuth: 220.04°
VS: 787.21'

50% SLTY SH: dk gy, frm, sb
plty-sb rnd, v arg; 50% SHY
SLTST: med dk-dk gy, sft-frm, sb
plty-sb rnd, rr calc

MD: 3,163'

TVD: 2,990.53'
Inclination: 23.69°
Azimuth: 225.74°
VS: 820.48'

80% SHY SLTST: med dk-dk gy,
sft, sb plty-sb rnd, rr calc; 20%
SLTY SH: dk gy, frm, sb plty-sb
rnd, v arg

MD: 3,256'

TVD: 3,075.74'
Inclination: 23.57°
Azimuth: 231.56°
VS: 851.84'
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C1l: 23.3%

90% SHY SLTST: med dk-dk gy,
sft-frm, sb blky-sb rnd, rr calc;
10% SLTY SH: dk gy, frm, sb
plty-sb rnd, v arg

MD: 3,349

TVD: 3,160.99'
Inclination: 23.57°
Azimuth: 233.57°
VS: 881.7'

100% SHY SLTST: med dk gy,
sft-frm, rr hrd, sb blky-sb rnd, arg
mtx, calc cmt

MD: 3,442

TVD: 3,246.2'
Inclination: 23.67°
Azimuth: 232.46°
VS: 911.45'

1A NNN/L CLIN C'I TCT: vimnr~l vy U




1
770 ft/hr?

L

e

e
(
\

——

112 api |

(

—
—

P (ft/hr) E
P-(ftrr)

(anits) 00

\ [eunll
\ —
‘ /

OP (ft/hr =
(unit BO0 [

3,500

3,510

3,520

3,530

3,540

3,550

3,560

3,570

3,580

3,590

3,600

3,610

3,620

3,630

3,640

3,650

3,660

3,670

3,680

3,690

3,700

3,710

LUV /7U0 Q11T QLT o0 111ICU Yy — Hied

dk gy, sft-frm, rr hrd, sb blky-sb
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VS: 941.68'

100% SHY SLTST: med gy - med
dk gy, sft-frm, sb blky-sb rnd, arg
mtx, calc cmt ip

MW 9.5/ VIS 57 IN
MW 9.5/ VIS 55 OUT

MD: 3,628

TVD: 3,416.51'
Inclination: 23.76°
Azimuth: 232.03°
VS: 972.04'

100% SHY SLTST: med gy - med
dk gy, sft-hrd, blky-sb rnd, arg mtx,
variably calc cmt
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Inclination: 23.65°
Azimuth: 231.09°
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100% SHY SLTST: med gy - med
dk gy, com sft- mnr hrd, blky-sb
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MD: 3,814

TVD: 3,586.89'
Inclination: 23.54°
Azimuth: 229.92°
VS:1,033.13'

100% SHY SLTST: med gy,
frm-hrd, ang-blky, arg mtx, mnr
calc cmt

MD: 3,907

TVD: 3,672.3'
Inclination: 23.07°
Azimuth: 231.69°
VS: 1,063.34'
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mnr hrd, ang-blky, arg mtx, mnr
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MD: 4,000
TVD: 3,757.73'
Inclination: 23.48°
Azimuth: 231.71°
VS: 1,093.18'

MD: 4,093

TVD: 3,842.94'
Inclination: 23.75°
Azimuth: 229.16°
VS:1,123.9

100% SHY SLTST: med gy,
frm-hrd, ang-blky, rthy Istr, arg
mtx, mnr calc cmt

MW 9.5/ VIS 59 IN
MW 9.5/ VIS 63 OUT
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TVD: 4,183.73'
Inclination: 23.59°
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'WOB: 21.9 Klbs

[ROP: 672 ft/hr

[Rotary: 101 rpm -;-

'SPP: 3,332 psi | >
Diff Press: 695 si%
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tex, rthy lIstr, sl calc ip, sdy ip; 25%
SHY SS: It-med gy, Vvi-f gr, sft-sl
frm, sb blky, mod srt, p cmt, arg
mtx, sl calc, abnt Ise cly
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60% SLTY SH: med-dk gy, sb

blky-sb plty, sft-sl frm, arg, gritty
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C2:
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47.5%
27.5%

7.8%
17.2%

tex, rthy lIstr, sl calc ip, sdy ip; 40%
SHY SS: It-med gy, vi-f gr, sft-sl
frm, sb blky, mod srt, p cmt, arg
mtx, sl calc, abnt Ise cly
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65% SHY SS: It-med gy, Vf-f gr,

sft-sl frm, sb blky, mod srt, p cmt,

arg mtx, sl calc, abnt Ise cly, 35%

SLTY SH: med-dk gy, sb blky-sb

plty, sft-sl frm, arg, gritty tex, rthy

Istr, sl calc ip, sdy ip
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S
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TVD: 5,291.23'
Inclination: 23.56°
Azimuth: 213.86°
VS: 1,691.55'

55% SLTY SH: med-dk gy, sb
blky-sb plty, sft-sl frm, arg, gritty

tex, rthy lIstr, sl calc ip, sdy ip; 45%
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sb blky-sb fis, rr plty, sl frm-occ
hd, arg, gritty tex, rthy, v sl calc

MD: 7,910

TVD: 7,338.39'
Inclination: 36.41°
Azimuth: 196.18°
VS: 2,487.38'

100% SLTY SH: dkr gr, occ blk,
sb blky-sb fis, rr plty, sl frm-occ
hd, arg, gritty tex, rthy, v sl calc

Sharon Springs Top
7950' MD/ 7370' TVD

Niobrara Top
7973 MD/ 7387' TVD

Niobrara A Chalk Top
7987' MD/ 7398' TVD

65% MRLST: med-drkgy, frm, sb
blky-sb plty, slty, mot, calc; 35%
CHK: medgy-gy/brn, pred sft-occ
frm, sb blky-sb fis, sb wxy-rthy,
mot-stri ip, slty, scat pyr nod

MD: 8,003

TVD: 7,409.08'
Inclination: 44.53°
Azimuth: 196.34°
VS: 2,547.69'

MW 9.5/ VIS 50 IN
MW 9.5+ / VIS 52 OUT

Niobrara A Marl Top
8035' MD/ 7431' TVD

70% MRLST: med-drkgy, frm, sb
blky-sb plty, slty, mot, calc; 30%
CHK: medgy-gy/brn, pred sft-occ

frm, sb blky-sb fis, sb wxy-rthy,

mot-stri ip, slty, scat pyr nod

80% MRLST: med-drkgy, frm, sb
blky-sb plty, slty, mot, calc; 20%
CHK: medgy-gy/brn, pred sft-occ

frm, sb blky-sb fis, sb wxy-rthy,

mot-stri ip, slty
MD: 8,096'
TVD: 7,470.07"
Inclination: 53.4°
Azimuth: 195.96°

\N/C. N L1 T




o o o
(&} ™M o (&) (&) o™ N~ [}
w%c N .99 w%c N w%c . I w%c.
- - o = o m = - o = - o = nw~Min - o =
S & S o & o & )~ 9 S &
¥ £ 3 = S OQKN E = I = .5 -%e g9 =
. & ° S Qe Qe 239 &
: E .. 0 E LsoccaY £ .0t E .. 0 E FUELAdE .. 0 B
) .90 5 > Smo=5 -85 & .90 5 > AL 9 5 > o
> T o X ANSS53 XW® o X = W o X N TBSEN @ P X Sifa) =
§ = -~ T 5 © ® S EA
5 D0 = =2 8..nngCrW D D0 = =2 A= E D0 = =2 =S NU
) Z0 mt,pb ..DHm..mt,pb Z0 mt,pb DVCﬂS.mtapb xF| £0
= - [a)] [N - - c - <
> T © 7} > N T O ) 0 o T O ) SFE&E<>T 0O ) S| QD
o N T c SEESEg> X c J B T c T c col I
< 10 5 E 5 5 = 5 E 5 5 5 E 5 5 5 E 5 5 08
" n o .2 v o .2 v n u o .2 v o .2 v 2 Qa
2¢  EE3% Ez35 >> E23% Ez35 23 >3
~ < T I SWJ o J SWJ WW T I SWJ 7 I SWJ mM WW
© © - T >x92% - T >x92% ) © - T >x9% - T >x92%5 ] > ©
> 2 ) o> ) o> 9 oo ) o> 9 ) o> 9 S| oo
oo > > > > 8-
20 X g 20 X g 420 X g 120 X g o
zz rogs 2 xeg2s s £ gogss gogs 2 IR
== o) o 5 o o 5 o o 5 e ] ©
29,63 29,63 29,63 29,63
2 - 2 - 2 - 2 -
SEXIET SEXIET SEXIET SEXIET
d a0 0O & E a0 & E o0& E d a0 0O & E
[T ! 77
s 2 g8 5 g
D
3 S mqm .M g
B g 3 d S
= A -2
>l \ N~ ~ v M
== -~ . =
B , - el e £ SN2
- p il PR S N _dzE-- P £
i -l =3 — B P B ey VS5 7
2 ¢ = [ S i e ™ 5 [\ === T T
I o \\ - E-2 RUREE -~
‘ : L Sesloo-t 5 [S0V
/7 P I -~
I~ ~ 0
J \\ ©
|\-\ G
c
T S S A 5 6 1 e
- R — 4 S Y |
s -

EEEEEFEEEEEEEEEEREEREEFEEEEEEEEEEREEFEEFEEEEEEEEEEFEEREEEEEEEEEEREEREEREEFEEEEEEEEEEREEFEEFEEEEEEEFEEREEFEEFEEEEEEEREEREEFEEEEEEEEEEREERE
EEEFEEEEEEEEEEFEEFEEFEEEEEEEEEEFEEFEEFEEEEEEEEEEFEERFEFEEEEEEEEEEFEEFEEFEEEEEEEFEEFEEFEEFEEEEEEEEEEREERFEFEEEEEEEEEEREEREEFEEEEEEEEEEREEE
FEFFEFFEEFEEEEFEEFFEFFEFEEEEEEEEEEFFEFFEFEEEEEEEREERFEFFEFEEEEEEEFEEFEEFEEEEEEEEEEFEEFEEFEEEEEEEEEEFEEFFEFEEEEEEEREEREE
EEEFEEEEEEEEEEFEEFEEREEFEEEEEEEFEEFEEFEEFEEEEEEEFEEFEEREEFEEEEEEEFEEFEEFEEFEEEEEEEFEEFEEREEFEEEEEEEEEEEEEFEEREEEEEEEERS

EEEEEEEEEEEEEEEEEEEEREERE EEEEEEEEEEEEREEEFEEREEEEEEEREEREEEEE
o =] o (=] =] o o o o o o =] o (=] =] o o o o nH o =]
I 2] < 0 © ~ @ ) S - N IS < re] © ~ @ ] o IN %)
— — - “ — — - - Y M Y I\ N Y ~ N N N ™ ™ ™
9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] 9] ..- 9] 9]
1 1

FEEEEEEE EEE :EFEFEFF:FFEF EFFEE EEFEEFEEEEE  FEEFEEEEE  EFEEEFEEFEEEEE GEEEEEEl  :El FEEFEEEEEEE FEEEEEl =EEE EF EEEE  EEEE  EEEEEE
CEEEEEEEE FEEF EEFEIFEF EFFEF:EFFEl EEFEEFEEEE  :FEEFEEFE  FFEEFEEFEEFEE EEFEEFEE  EF EFEEFEEFEEEl FEEFEEE  EEEFEE =EEFE EEE  EEEEEE
FEEEEEEE EEE GEFEFEFF=FFEF EEFEF EEFEFEFEEFEE  FEEFEEFEEE  FFEEFEEFEEFEEE GEFEEFEEl  :El FEEFEEFEEEE FEEEEEl =EEE EF EEEE  EEEE  EEEEEE
CEEEEEEEE FEEE EEFEIFEE EEFEE:EEFEl EEFEEFEEFEE  :FEEFEEFE  EFEEFEEFEEFEE EEFEEEE  EF EFEEFEEFEEEl FEEEEE  EEEFEE =EEE  EEE  FEEEEE
kd o D [a D ¥
R R
=
[ —
Q2 g
T LB A~ 8 LB
e - P ~M TN /M N TS T £E
—~ N /M ~T\ 1N | /] Y \/ \ AN | 52 2
1 // \\ /\(\ ~F~ N~ i S E N \ £ N ,\\ ¥ /\\ /() &\. ./:/ N \,\ MN
N T~ /\ m. / u/LI o / k\l - /
D ~ D
n
QY = I\\/I\l ~/ - -
MANSNANMNMAC o~ AN A — N \ N AN\S V ) /| W VA ~W\
< N~ N~
2 / I\I\\/Il S
o
% C D C D




150 ft/hr

/-_f\ /-'\
/|

/]

7"\

) 155 api

(units) 300

247 ftlhr

NN ’\vf/

N AN

93 api

G (unitsy 300

==
14

EEEEEEEEEEE

44

=
44

EEEEEEEEEEEEEEE

1444
444444444:

244

144

44

EEEE]

144:

' EEREEEEEEEEEEEE

44

44444

444:
1444

444
144

144 444

44

4444:

444
144:

i3
14

EEEEEEEEEEE

=
44

EEEEEEEEEMEEEEEE !

EEEEEEEEEE

144

EEEE|

EEREEFEFFEEEEEE

44444

444:

444

4449: 444 444

444

8,340

8,350

8,360

8,370

8,380

8,390

8,400

8,410

8,420

8,430

8,440

8,450

- 8,460

- 8,470

- 8,480

- 8,490

- 8,500

- 8,510

- 8,520

LoR2Nn

FEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

1993399993933 99999393399999393339999939333999393333344499994444994444499944444499944449994444444

P EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

A §
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i : __-:—-“ 60% CHK: medgy-gy/brn, pred
i< &L 2 -sb fi
S N sft-occ frm, sb bII_(y sb fis, sh
v S \\ wxy-rthy, mot-stri ip, slty, scat pyr
! AN nod; 40% MRLST: med-drkgy,
! ll frm, sb blky-sb plty, slty, mot, calc
. ]
. P4
1 ! I
\ 1
t !
[N I
i [
H 1
! 1
i Y MD: 8,376
i 1 TVD: 7,577.2
E 1 \ Inclination: 81.69°
¢! ! Azimuth: 181.77°
L ] VS: 2,869.76
L] 1
P 1 60% MRLST: med-drkgy, frm, sb
E " blky-sb plty, slty, mot, calc; 40%
[ I A CHK: medgy-gy/brn, pred sft-occ
i \’ ‘I frm, sb blky-sb fis, sb wxy-rthy,
T‘#A.:Z:g?Bu: mot-stri |p, Slty
o \ ' \das {units) 4000
1 NN
1 \ \4‘4 (FFEIVI) 400000
1 A
! LN
! L\
; v\
! v\
b \
1 \ ‘
1 \ \
\ \ \
| 1
| \
! i MW 9.6 / VIS 51 IN
i \ MW 9.6 / VIS 51 OUT
[ I
L 1
1 1
! |
1 ¥
] 1
: ! 65% CHK: medgy-gy/bm, pred
A \ \ sft-occ frm, sb blky-sb fis, sb
X t || wxy-rthy, mot-stri ip, slty, scat pyr
] A nod; 35% MRLST: med-drkgy,
1
[ 1 frm, sb blky-sb plty, slty, mot, calc
! 1
: ! MD: 8,469'
1 1 TVD: 7,584.05
Inclination: 89.85°
Azimuth: 183.07°
VS: 2,959.84
Landing point reached @ 19:59 MDT,
06/01/2017
Presentation continues on horizontal
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