Well Name
Location

State

Country USA

APl Number
Geographic Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid
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Guidance

Scale: 5"/ 100
Measured Depth Log

Marcus LD 11-376HNX

SESE SEC. 34 TIN R67W

COLORADO County WELD

Rig Number PRECISION 460
05-123-45385-0000 AFE # 17DC0133

DJ BASIN Field WATTENBERG
11/5/2017 Drilling Completed 11/8/2017

SESE Sec 34-T1IN-R67W
817' FSL x 410' FEL

SESW Sec 11-T1S-R67W
1429' FSL x 1880' FWL

5043’ K.B. Elevation 5062
6000'MD To 16107'MD Total Depth 16107' MD
NIOBRARA A BENCH

OIL BASED MUD

Operator
Company Great Western Oil and Gas

Address 1801 Broadway, Ste 500
Denver, CO 80202

Geologist
Name Joey Luce and Alec Walker
Company Terra Guidance
Address 1298 O Road

Loma CO 81524
(970) 260-5408
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TERRA GUIDANCE
BEGAN LOGGING @ 11:32 MST 11/06/2017
100' Sample Collection
ROP BLOODHOUND GAS CHROMATOGRAPH #5053 i
ROP ROP (ft/hr) 112 api ROP (ft/hr)
Gamma (ARI) ~ § Gam 1)) * \\/v
ARy oopr DA Ay SRR~
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0 / 0
0 0
800, 800, _ MW 10
800 800
Total Gas & Chromatograph
1 1
BG: BACKGROUND GAS
TG: TRIP GAS GAS (Uinits) GAS (Uinits)
DTG: DOWNTIME GAS CQ1-C5|(unit§) 310u Q1-C5|(unit$) w,t,,c
MG: MAX GAS Hod (o }. = H29 (RPN ...)
Illll\l\‘l. B NI T % e e R P P e evees: T III\
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Images

% Lithology

TVD Scale
5500' - 6500' A=
MD: 5,997
INC: 30.01° ; :
AZM: 129.4° _<__u.. 6,087 o
TVD: 5,523.63' INC: .wo.ﬁ o
Bit#: 1 VS: 1,451.62' w/ww\_.. Mwwwwm_
Type: AT505F :5,601.
? VS: 1,487.93'
Size: 8.5"
Well Bore Depth In: 1,738
oL TVD (ft TVD (ft
VD Jets: 5x15 ™ (ft)
S/N: 7162537
100% SHY SLTST: lt-medgy, sft-mod frm, occ fri-brit, sb blky-plty-ip ang, tr fis, arg, 100% SHY SLTST: lt-medgy, s
slty-ip aren, rthy, abnt cly, grdg sh slty-ip aren, rthy, abnt cly, grdg
6500 6500




180 * 1000
300 300
R 444 fifhr . i
PR 122 api [ A ey ; y [l ap ] RBEESN ramigcn ol N NEE QYR EAGA
AT AAAPANAPARANA (\/\M} e uﬁfh\v( / <\ Yam'Z ] A NNV
7. \\ 97 ftrhr \
0 == f
0 0
.0/ VIS 52 WOB: 13.2K || 800 800 _”_,M/
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PP:3525Pst || .
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GA® Tiits) 334u | GAS (units)
q1322U hitg) a | cres e
J\.U L S e e R e e e e e S S e s
St N S
0 0
0 0

MD: 6,355’
INC: 29.95°
AZM: 134.4
TVD: 5,833
VS: 1,599.4

MD: 6,177
INC: 30.08°
AZM: 133.04°
TVD: 5,679.39'
VS:1,625.11"

MD: 6,266'
INC: 29.97°
AZM: 133.65°

VD () TVD: 5,756.45' VD ()
VS: 1,562.18'
ft-mod frm, occ fri-brit, sb blky-plty-ip ang, tr fis, arg, 100% SHY SLTST: lt-medgy, sft-mod frm, occ fri-brit, sb blky-plty-ip ang, tr fis, arg, 100% SHY SLTST: It-medgy, sft-mod frm, occ fri-|
sh slty-ip aren, rthy, abnt cly, grdg sh slty-ip aren-tr sd grns, rthy, abnt Imy cly, grdg sh
6500 6500
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5500
MD: 6,445'
8° INC: 30.1°
56’ AZM: 134.55°
. TVD: 5,911.48'
VS: 1,637.46'

TVD (ft)

orit, sb blky-plty-ip ang, tr fis, arg, 100% SHY SLTST: lt-medgy, sft-mod frm, occ fri-brit, sb blky-plty-ip ang, tr fis,
slty-ip aren-tr sd grns, rthy, abnt Imy cly, grdg sh

6500

arg,

5500

100%

6500

MD: 6,534
INC: 29.92°
AZM: 134.32°
TVD: 5,988.55'

SHY SLT

VS:1,674.97

e —————

ST: It-medgy, gyshbl, sft-mod frm, occ fri-brit, sb blky-p
arg, slty-Imy calc mtx, rthy-ip wxy, abnt cly, grdg sh
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New TVD Scale

6000' - 7000
MD: 6,624'
INC: 30.04°
AZM: 134.38° MD: 6,713'
TVD: 6,066.51' INC: 30° .
VS: 1,712.83' AZM: 132.91° .,
TVD: 6,143.57' INC
VS: 1,750.02' AZN
TVD (ft) TVD (f) TVLC
VS:
lty-ip ang, tr fis, 100% SHY SLTST: lt-medgy, gyshbl, sft-mod frm, occ fri, blky-sb plty-ip ang, tr fis, 100% SHY SLTST: lt-medgy, gyshbl, sft-mod frm, occ fri, blky-sb plty-ip ang, tr fis,
arg, slty-Imy calc mtx, rthy-ip wxy, abnt cly, grdg sh arg, slty-Imy calc mtx, rthy-ip wxy, abnt cly, grdg sh, tr Itbn Is
7000 7000




1000 1000 10%
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> oA nits) 383u CAS ({inits) GAS ([r350u
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—
bty R A 1/ \“\ R O .’ B Hodq N Lod n
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f
MD: 6,981
INC: 30.39°
AZM: 126.99°
TVD: 6,375.54'
VS: 1,856.9'

6,802'
129.96° : _
1: 131.23° ",n_oo MMMHHO
: 6,220.66' 130017
1,786.47 AZM: 128.37 TVD'(ft) TVD (f)
TVD: 6,297.75'
VS: 1,821.89'
100% SHY SLTST: lt-medgy, gyshbl, sft-mod frm, occ fri, blky-sb plty-ip ang, tr fis, 100% SHY SLTST: It-medgy, rr dkr gy, sft-mod frm, brit-ip fri, blky-sb plty-ip ang, tr fis, 100% SHY S
arg, slty-Imy mtx, ip aren, rthy-ip wxy, abnt cly, mod calc, grdg sh, tr Itbn Is slty-arg, Imy cly mtx, ip aren, rthy-ip wxy, mod calc, grdg sh, tr Itbn Is slty-arg, Imy «
7000 7000 7000




" 1000 1000
300 300
353 ft/hr = 132 api ROP (ft/hr) 120 api ROP (ft/hr)
PO NSRSy vy AU sAN ooy NAB Gt NN JRCRE ESRRN NARRS ABZCN§P N I N BRnE SRl CEG3 QPSRN AW
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0
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. . C2: 12.7%
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S Units) 337U aAs it OF 27%
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y mtx, ip aren, rthy-

ip wxy, mod calc, ¢

MD: 7,070
INC: 30.42°
AZM: 126.76°
TVD: 6,452.3'

VS: 1,891.34'

rdg sh, tr

Itbn Is

LTST: It-medgy, rr dkr gy, sft-mod frm, brit-ip fri, blky-sb plty-ip ang,

tr fis,

7000

100% SHY SL
slty-arg, Imy cl

TST: lt-medgy, rr dkr gy, sft-mod frm, brit-ip fri, blky-sb plty-ip ang, tr fis,

y mtx, ip aren, rthy

MD: 7,160
INC: 29.94°
AZM: 129.77°
TVD: 6,530.1'
VS: 1,926.61'

-ip wxy, mod calc, grdg sh, tr Itbn Is

New TVD Scale
6500' - 7500'

TVD (ft)

slty-arg, Imy cly mtx, ip

7500

100% SHY SLTST: It-medgy, r

aren, rt
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. A Y1
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800 WOB: 16.3K 800
800 RPM: 80 800
1 PP: 3659PSI 1
SPM: 103/103 h,mw,c
) ) <EH
GAS (Units) GAS (Uinis) /] |
312u G1-C5.(unit}) G1-C5| (unithl o’ B /I
<EH - [, oy el S ol
. . lll =o 7= A
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0 0
0 0
n 0 A 0 00 0 e A o A 2 o o N[ 00 o B o o L .
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MD: 7,249
INC: 30.4°
AZM: 131.62°
TVD: 6,607.05'
VS: 1,962.65'

r dkr gy, sft-mod frm,
hy-ip wxy, mod calc,

brit-ip fri, blky-sb plty-ip ang, tr fis,

grdg sh, tr ltbn Is

MD: 7,339
INC: 30.4°
AZM: 131.58°

TVD: 6,684.67'

S— VS:1,999.77

100% SHY SLTST: It-medgy, rr dkr gy, sft-mod frm
slty-arg, Imy cly mtx, ip aren, rthy-ip wxy, mod calc,

7500

, brit-ip fri
grdg sh,

, blky-sb plty-ip ang, tr fis,
tr ltbn Is

MD: 7,428’
INC: 30.41°
AZM: 134.1°
TVD: 6,761.44'
VS: 2,037.03'

TVD (ft)

100% SHY SLTST: lt-medgy, rr dkr gy, sft-mod frm
slty-arg, Imy cly mtx, ip aren, rthy-ip wxy, mod calc,

7500
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0 L/ 0 326 ftfhr
9 9 | |
__<_<< 10.0/ VIS 49 _ 800 406u 800 MW 10.0/ VIS 51
800 c1: 66.7% | | 8°
b c2: 223% ||,
4164 Cc3 7.3% 468u
CAS (lits) ¥ Ca: 3.7% ilax S s s
G1-C5/(unit$) / \ul/ ZC5| (unit$) ‘/
\ / A R : ,\ SR T / /1
/. : 1 NS
) N 0 0 e
b 0 L& I T O L A O
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o o o o o o o o o o o o o o o o o o o o o o
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i ..rr... ..T .

brit-ip fri, blky-sb plty-ip ang, tr fis,
grdg sh, tr ltbn Is

TVD (ft)

7500

MD: 7,518’
INC: 30.41°
AZM: 132.54°
TVD: 6,839.06'
VS: 2,074.93'

Itbn Is

100% SHY SLTST: It-medgy, rr dkr gy, sft-mod frm, brit-ip fri, blky-sb plty-ip ang, tr fis,
slty-arg, Imy cly mtx, ip aren, rthy-ip wxy, mod calc, grdg sh, tr

6500

MD: 7,607
INC: 30.32°
AZM: 130.03°

TVD: 6,915.85'
VS: 2,111.45'

7500

100% SHY SLTST: It-medgy, rr dkr gy, sft-mod frm, brit-ip fri, blky-sk

slty-

arg, Imy cly mtx, ip

aren, rthy

-ip wxy, mod calc,

grdg sh, tr Itbn Is




1000 4 1000
300 300
141 api 134 api
! ROP (ft/hr) ROP (ft/hr) .
_l./m_u_ i AL Gamma (AHI) gy, \\lll(lul\ll(\llu\\\ L~ \\/\ /\III\\I\/\\I AN hﬁbuﬁé?\//\/\l/\\ \\\/ \\l/\\/\l\ /\\I/\l\/\ /\II/ \ /I\\/III |~ \\/\l\/
W VA am AYASY: 2%
N d Y |I) N\
VMV NN\ =\ WA /
N/ /)r ~\
0 200 ft/hr 9 209 ft/hr
9 L[] 9
Kick Off Point, 7715' MD __<_<< 10.05/ VIS 52 WOB: 6.0K mwm
19:21 MST on 11/06/2017 RPM: 71
- PP: 3562PS| b
7 7 SPM: 103/104
408u )
- GAS (Uinils) GAS (Uinits)| 384u
\\ N cs e | @m n C1-C5 (unit} g
T N— T ) A— g
g H2s P / \\ = // Has (AR W ...... // \l/ \
B 0 U /5 S5 5 0 O LTS N N - Y (I N S
0 "1 0.l o1 ] Pl
0 0
o o o o o o o o o o o o o o o o o o o
[oe} (2] o — N (2] <t n (3o} N~ [ee] [ (2} <t n [te} ~ [oe} [2]
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ol e ol ol 5 J ol
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6500 New TVD Scale
7000' - 8000
MD: 7,697'
INe: 30167 MD: 7,786' MD: 7,875'
>N_<_.. Bo.mm_ ING: 34.26° NG 41.17°
TVD:6,993.6 AZM: 140.58° AZM: 150.97°
VS: 2,147.55 TVD: 7,068.96 TVD: 7.130.39'
VS: 2,187.79' VS: 2 238 49"
TVD(ft)
 plty-ip ang, trfis, 100% SHY SLTST: It-medgy, rr dkr gy, 100% SHY SLTST: It-medgy, rr dkr gy, 100% SHY SLTST: It-medgy, rr dkr gy, 50% SHY SLTST: It-med gy, v sft-mod

sft-mod frm, brit-ip fri, blky-sb plty-ip ang,
tr fis, slty-arg, Imy cly mtx, ip aren, rthy-ip
wxy, mod calc, grdg sh, tr Itbn Is

7500 7 7

sft-mod frm, brit-ip fri, blky-sb plty-ip ang,
tr fis, slty-arg, Imy cly mtx, ip aren, rthy-ip
wxy, mod calc, grdg sh, tr Itbn Is

sft-mod frm, brit-ip fri, blky-sb plty-ip ang,
tr fis, slty-arg, Imy cly mtx, ip aren, rthy-ip
wxy, mod calc, grdg sh, tr Itbn Is

8000 7 7

frm occ fri, sb blky - sb plty, arg, slty occ
aren, rthy; abnt cly; 50% SLTY SH:
med-dk gy, sft-sl sft, sb plty-sb blky, sl
arg, m,_a\ tex, oo,o slty cly 7 7
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N ~V /]
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0 0
0 < 0
800 800 411u 800/ |MwW 10.0/ VI
800 800 C1- 80.4% 800
C2: 13.2%
438u C3: 6.5%
- 418u
; ; C4: 0.0%
S) .\) GAS (Uinis) L e GAS (Uinis)
nits) = / Q1-C5|(unitf) P ama " = Q1-C5|(unitf)
=™ =T TN — el b
................. 12N g N
0 e el 0
0 Sharon Springs 0
o o o o o o o o o o ' _O ' E T o o o o o o ' o o o
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[oe} [2] o - N [$2} < n [{e} N~ [ee] (2] o — N [$2] < n [Te} N~ [ee] [2]
[} [} [} [} [} [} [} [} [} [} [} (2] o o o o o o o o o o
— — — — — — — — — —

T LB s T T T T T T
L L A L LS L,
444444444444444._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u44444444444444444444444
4444444._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u444444444444444444444444 T T T T T T T T T T T
B S S e s e e e e R b e e R s i e e e R e
7000 MD: 9,932' 7000 MD: 10,021"
INC: 89.35° INC: 89.45°
AZM: 181.42° AZM: 184.21°
TVD: 7,354.03' TVD: 7,354.96'
VS: 4,190.67' VS: 4,276.29'
444444444444444._-_un_-_un_-_uh._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_un_-_un_-_un_-_un_-_u__._-_u__._-_u__._-_u__d:4..4..4_.4_.4_
TVD (ft) TVD (ft)
y-amor, v 80% MRLST: v drkgy-occ drty brn, v frm-hd, sb blky-ang, rthy-amor, v slty, ar 80% MRLST: v drkgy-occ drty brn, v frm-hd, sb blky-ang, rthy-amor, v slty, ar
g
1, com intbd mtx, calc; 20% CHK: med-drkgy/brn, com intbd wi mrl, mod sft-frm, sb mtx, calc; 20% CHK: med-drkgy/brn, com intbd wi mrl, mod sft-frm, sb
blky-sb plty, sb wxy-rthy, ip mot-sl stri, slty blky-sb plty, sb wxy-rthy, ip mot-sl stri, slty
8000 8000




1000 1000 " 1000
300 300 300
144 api
-
ROP (ft/hr) - AN A N AL ROR ¢ R N4 . ROP (ft/hr)
\m\#_w/ A 1 j()/\\ N TN\ N it >ﬂqu/ = /l/\: A )/ 110 api o |\/){ :\\//\/ 2 R I w;y%mﬁ —
] = T\ A IS
A A\ m Y ATVYAY - IR -
¥ \VaalA¥ ma'An'A e AVAA g(\)\)S{) MNAAAAN\VW VWA N JEpSY VN ANAAA
\ /™ 359 ft/hr \
(-)\1 (l\ = N
0 0 0
0 155 ft/hr 0 0
4000 __<_<< 10.05/ VIS 54 _ WOB: 23.1K 400D 400D
4000 RPM: 121 4000 4000
PP: 4213PSI
SPM: 102/103
MW, MM.__ S) v 1694u W MM.__ S) ) H,ﬂm,mc MW MM.__ S) v 17370
-C5/(unit: [ -C5, (unit: -C5, (unit: —
) s P | s ¥
NS J
a R (Y Y (U A S (A S [P S Py e By Y TEY R CERT Y EEE PERY PEF PR P! PEF PEE CETY TEY TN NUEY Y (RO Ay A o Rpey S S e LT B T O
0 o T 1 T T 1T T T T T T T | Feteagetertergemteteegebetegpefegeteotetege 0
o o o o o o o o o o o ' o o o o o o o o o o o
o — N ™ < n «© ~ [¢6) (o)) o — N ™ < [Te) (%) ~ [¢0) [«2) o —
= = = = = = = = = = N N N N N N N N N N ! !
o o o o o o o o o o o o o o o o o o o o o o
— — — — — — — — — — — — — — — — — — — — — —
e s g T e el g B i B i !
T A T T g T AT T T T T T T T T T T T T T T T AT T T E T T o T T T T T T T T AT T T T
T T arT T arT T aT T aT T arT T arT T aT T aT T arT T arT T aT T aT T arT T arT T aT T aT T hl Juas ] foar
700 MD: 10,111 MD: 10,200' MD: 10,290' 7000
INC: 89.54° INC: 89.57° INC: 89.6°
AZM: 184.34° AZM: 183.72° AZM: 181.83°
TVD: 7,355.76" TVD: 7,356.45' TVD: 7,357.1'
VS: 4,362.23' VS: 4,447.33' VS: 4,533.94'
o | s mei |-l et || || e e ) o | e ) el o | e e e o o e e e | B e e g | e i | el | e e v
r41._.1“.._._‘14_._.1._._......._._n.....n_._n.....n_._......._._......._._n.....n_._n.....n_._......._._......._._n..in_._n..in_._...i._._..._._n..in_._n..in_._...i._._......._._n.....n_._n.....n_._......._._......._._n.....n_._n.....n_._......._._.141414.414141414,
TVD (ft) TVD (ft) TVD (ft)
80% MRLST: v drkgy-occ drty brn, v frm-hd, sb blky-ang, rthy-amor, v slty, arg 65% MRLST: drkgy-occ drty brn, v frm-hd, sb blky-ang, rthy-amor, v slty, arg mtx, 70% MR
mtx, calc; 20% CHK: med-drkgy/brn, com intbd wi mrl, mod sft-frm, sb calc, scat nodr pyr-pyr incl; 35% CHK: med-drkgy/brn, com intbd wi mrl, mod calc, trls
blky-sb plty, sb wxy-rthy, ip mot-sl stri, slty sft-frm, sb blky-sb plty, sb wxy-rthy, ip mot-sl stri, slty mod sft-f
8000 8000 8000




1000 1000
300] 300]
161 api 151 api
. — RQP (ft/ L/ N N~ "\ RQP (ft/hr)
N I\// \\\I\ (/\\I /I\\lll\ll/\/\/ /NWW, Wfd\\/\ II\\/\/ \ //\I \ /\\/\l\ /\l:lll\\/\ \l/\ /\ / \ﬂm \;11.51
[~ 'l
A~ Pava" AN )\,(4 v AMAMN/ .\(.\l,\/?\()\.( i
L/
v ’..\ \(( 230 fi/hr \\. 348 ft/hr
N\ pef
V 'a 0
150 ft/hr 0 0
_ MW 10.05 / VIS 52 _ 1721u 400p 400p
C1: 59.1% 4000 4000
C2: 18.2%
C3: 12.7%
. 0,
C4: 10.1% 173847 mw v Hm,“_.m,: MW)M A:_ mw v
Lo Ui -Col(unt
N @ -
N
................. ﬁ.u e e el sl
0
o o o o o o o o o o o o o o o o o o o o o o
[N ™ < 0 © ~ (<0} [©2] o — N o < T9} (] N~ (<o) (<] o — [SN) (92}
el el 0 el 0 el el el < < < < < < < < < hd 0 el 0 0
o o o o o o o o o o o o o o o o o o o o o o
- - - - - - - - - - - - - - - - - - - - - -

T T T T T T T o T T o T T T T T T T T T T T T T T N TE T E AT
s T T LB s T T LB s T T LB s T T T T T T T T T T T T T T T T T T T T T T T
T T T S T T T T T T T e e o ey T e e Ty

MD: 10,379' 7000 MD: 10,469' 7000

INC: 90.09° INC: 89.85°

AZM: 179.35° AZM: 178.48°

TVD: 7,357.34' TVD: 7,357.39'

VS: 4,620.44' VS: 4,708.5'

e e i o e e | e e e e | e i el e | e | e et e || | ety || e e || Dot || | | e ||
TVD (ft) TVD (ft)
| ST: drkgy-occ drty brn, v frm-hd, sb blky-ang, rthy-amor, v slty, arg mtx, 70% MRLST: drkgy-occ drty brn, v frm-hd, sb blky-ang, rthy-amor, v slty, arg mtx, 65% MRLST: drkgy-drty brn,
e pyr & pyr incl, v rr bent; 30% CHK: med-drkgy/brn, com intbd wi mrl, calc, tr Ise pyr & pyr incl, v rr bent; 30% CHK: med-drkgy/brn, com intbd wi mrl, calc, mod amt Ise pyr, tr pyr
rm, sb blky-sb plty, sb wxy-rthy, ip mot-sl stri, sl mod sft-frm, sb blky-sb plty, sb wxy-rthy, ip mot-sl stri, sl com intbd wi mrl, mod sft-frrr
y-sbp y-rihy, 1p y-sbp y-riny, 1p
8000 8000




" 1000 1000
300 300
169 api
123 api ROP (ftitn) A~ A TN\ 124 api
™ S YOR (ft/hr
Gamma (AHI) | L NS ™M™ N~ " — \\\mn_ " \%b’ —_ L~ N/ N
INAAIARARAAIM, TV T AN N\ MR - S /
u V MIN W )\l()\)S(/))())\)\) S AV ANAAN
)\./ 376 ft/hr L/
353 ft/hr
—
0 0
0 0
WOB: 11.7K 400D 400D
RPM: 121 4000 4000
PP: 3949PSI
SPM: 103/103
1780u GAS (Uinis) 1800u GAS (Uinifs)
- G1-C5/(unit$) t G1-C5/(unit$)
\
N/ N N
0 S50 AEE EEEEEE REE A i R et R B (0 I TP L Rt LR A R EEE S PR SR S R
0 0
o o o o o o o o o o o o o o o o o o o o o o
< 0 «© N~ [oe] (2] o — [N ™ < 0 «© N~ [¢0) [©2] o — N (2] <t n
n n n n n n [te] [{e] o o © [{e] [le] [{e] e} [Te] N~ ~ ~ ~ ~ ~
o o o o o o o o o o o o o o o o o o o o o o
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A A R B A L

MD: 10,558' 7000 MD: 10,648' 7000 MD: 10,737"

INC: 89.94° INC: 89.42° INC: 89.51°

AZM: 178.35° AZM: 178.42° AZM: 178.49°

TVD: 7,357.55' TVD: 7,358.05' TVD: 7,358.88'

VS: 4,795.75' VS: 4,883.98' VS: 4,971.2'
4..4__4__“.|I__4__4__4__4__4__4__4__4__4__4__4__4__4__4__.ﬂ'__d__4__4__4__4tdtdtdtdtdtdtdtdtdtﬁtdtdtdh
| R PR | R U | g ey WP | STy ) ST | i Sy o WP | Ty ) ST | e Sy § WM | Ty | TR | e | I PSR ) T | Sy WP | ST | T | Eepaeoney § Ea et g | Peprch) | RETeanaay | Eepaeoney | IR eacen | Peprac) | ReTaanay | e raagEn | PapramcR: | peTeerage | Ee

TVD (ft) TVD (ft)
v frm-hd, sb blky-ang, rthy-amor, v slty, arg mtx, 70% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang, rthy-amor, v slty, arg mtx, 75% MRLST: drkgy-drty brn, v frm-hd, sb blky-a
ncl, rr bent; 35% CHK: med-drkgy/brn, rr off wh-ltgy, calc, mod amt Ise pyr, tr pyr incl, rr bent; 30% CHK: med-drkgy/brn, rr off wh-ltgy, calc, sme Ise pyr, tr pyr incl; 25% CHK: med-drki
, sb blky-sb plty, sb wxy-rthy, sity com intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sity wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, :
8000 8000




100 4 1000 4
300 300
192 api 176 api
A T p
~ YT T I YN L/
™~~~ o
N ROP (fufin | T WINAN A~ A~ L~ /.x//\/ ROP (fuhr)
Gau 3)3_”: \1/- X /l|\/\ll(\1{\ N Gamma (ARI)
VVAL\/VVW M/ /L /N\ N+ y QI
LA A A A A4 _— AA
v J 'V ™MWV "W "\ H ,>\ v WMWKy N \(()\,\,V)\(V
N 359 ft/hr \) 98 api \ ™~
,)\ ] A ] 7\]
o \I o 131 ft/hr
1717u 400D __<_<< 10.05/ VIS 53 400D
c1: 61.4% || 4000 4000
C2: 17.8%
C3: 11.7%
1844u C4: 9.1% L oxdwmits) 1819u GAS (Units) 1811u
8 G1-C5/(unit$) {8 G1-C5/(unit$) E
N <
................... e e o o e o o o
0 0
o o o o o o o o o o o o o o o o o o o o o o
[t} ~ [es] o o - N ™ < n (%) ~ [¢0) [©2] o - N ™ < [Te) [Te} N~
o o o o o o o o o o o o o o o o o o o o o o
— — — — — — — — — — — — — — — — — — — — — —

SR e S R S g R s B e e B B
R T e g e T T B, M, S T T S R
- SNSRI § T Ty 1 Wi p TR, ¢ LSRRI § TR Ty 1 Ry
7000 MD: 10,826' 7000 MD: 10,916'
INC: 89.48° INC: 89.45°
AZM: 178.44° AZM: 180.15°
TVD: 7,359.67" TVD: 7,360.51'
VS: 5,058.43' VS: 5,146.36'
__14tdtdtdtdtdtdtdtdtdtdthtdtdtdtdtdtdtdtdtdtdtdtdtdtdthtdtdtdtdtdtdtdtdtdtd,
TVD (ft) TVD (ft)
19, rthy-amor, v slty, arg mtx, 60% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang, rthy-amor, v slty, arg mtx, 50% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-am
yy/brn, rr off wh-ltgy, com intbd calc, sme Ise pyr, tr pyr incl; 40% CHK: med-drkgy/brn, rr off wh-Itgy, com intbd mtx, calc, sme Ise pyr nod, bent obsvd under uv; 50% CHK: med-c
Slty wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sity wh-ltgy/brn, occ intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-ri
8000 8000




1000 "

1000
300 300
154 api 140 api
98 . ROP (ft/hr) \ ROP (ft/hr)
api Gamma (AHI) AL —{ \/\ /n a ._‘T\\/l‘( AL ] w \l\/\\\/\/\l/ s \/\/ A
\ S ~~ SR AAN A AANAINARARAA
N A=A ALIN A — RAAN SIS W\ VIV v~ AN VAL AAAAAAN
AN~ "\
MV AN
|\ 310 fthr \ 310 ftrhr
ﬁ' .
0 0
; T ;
WOB: 22.1K 4000 __<_<< 10.1/VIS 53 _ 4000 1718u
RPM: 120 400p 4p0p Cl: 58.19
PP: 4249PS| C2: 19.8Y
SPM: 103/103 C3: 14.09
CAS (Uis) 1764u GAS ((iis) }moC C4: 8.0%
Q1-C5.(uhit$) ,. Q1-C5|(unit$) a8
~
e BT oz i e MBS WM EE e EE R ¢ T
0 0
o o o o o o o o o o o o o o o o o o o o o o
[ee] (2] o — N [$2] < n [Te} N~ [ee] [2] o — N [} < n [t} ~ [es] [}
S 3 3 s o S S o S =) S 3 = = = < S - < < = =
o o — — — — — — — — — — — — — — — — — — — —
— — — — — — — — — — — — — — — — — — — — — —
J!.r

R T
U A SRS L LI A B SR I R A, S, D L, S L
MD: 11,006' MD: 11,095 [0 MD: 11,184'
INC: 89.6° INC: 89.51° INC: 89.48°
AZM: 179.95° AZM: 179.3° AZM: 179.17°
TVD: 7,361.26' TVD: 7,361.95' TVD: 7,362.73'
VS: 5,234.04' VS: 5,320.88' VS: 5,407.86'
T Lt T LA aT L T FiLl T Lt T LA aT L T FiLl T Lt T LA aT L T FiLl T Lt T LA aT L T Fild
n n n n n n n n n n n n n n n n n n n n n T T T T T o T T T T T T T o T s
P ST TR SRt Gl I M e - S Tl M S S R Sl Sl Sl Rl Sl s S D S S S S S DS S S S S L S S S S S S St S S i
TVD (ft) TVD (ft)
or, v slty, arg 70% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg 60% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb
Irkgy/brn, rr bf mtx, calc, sme Ise pyr nod, bent obsvd under uv; 30% CHK: med-drkgy/brn, rr bf blky-sb plty, sb wxy-rthy, slty; 40% MRLST: drkgy-drty brn, v frm-hd, sb
hy, slty wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sty blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc
8000 8000




1000 | ™ 1000 1000
300 300 300
ROP (ft/hr) ROP (ft/hr) 350 fuh ROP (ft/hr)
. r
nmznm (AR 94 api Gamma (ARI) 83 api Gamma (ARI)
>~ )Qai».?u 2VA P/ ANANMAALAANA AV A~ AQNsdmots »»»\YLA,()\)( y A~
N \-\u N
U’
0 0 0
0 150 ft/hr 0 0
4000 MW 10.1/ VIS 52 400D WOB: 27.4K 400D
. [[a000 4000 RPM: 120 4p0p
) PP: 4356PSI
) SPM: 102/103
) i 17 i
GAS (l757u 1800u 'S (Uinits) GAS (Uinifs)
— 1737u
a1-C5 Arr"..r -5 (unitg) et G1-C5/(unit$)
: o <HE|
N -
1 1 1 A S L A 2 o LTI T T T T T detetettegeateteetoedebfdedbede o
0 1.0, 0
o o o o o o o o o o o o o o o o o o o o o o
o — N ™ < [Te) (%) ~ [¢0) [} o - N ™ < 0 (%) ~ [e0) [2] o —
N N N N N N N N N N (] ooy (32} [e2] [e2] ™ ™ ™ ™ ™ < <
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7000 MD: 11,274' 7000 MD: 11,363' 7000
INC: 89.97° INC: 90.06°
AZM: 178.81° AZM: 180.07°
TVD: 7,363.16' TVD: 7,363.14'
VS: 5,495.9' VS: 5,582.81'
T T T T T T T T T T N T T T T L T T T L T T IR T
. - - .
TVD (ft) TVD (ft) TVD (ft)
65% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sh 70% CHK: medgy-gy/brn, sme bf wh-ltgy/brn, occ intbd wi mrl, mod sft-frm, sb 65% CHK
blky-sb plty, sb wxy-rthy, slty; 35% MRLST: drkgy-drty brn, v frm-hd, sb blky-sb plty, sb wxy-rthy, slty; 30% MRLST: drkgy-drty brn, v frm-hd, sb blky-sb pl
blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc blky-ang-i
8000 8000 8000




" 1000 " 1000
300 300
ROP (ft/hr) ROP (ft/hr)
apl Gamma (AHI) r Gamma (AR 361 ft/hr
357 fthr 102 api 328 ft/h >
87 api
DOPNADLANNNAANNINANA |~ AN TN M Ay =y
A OIS PIMALIA AL oA VM 22 SN N\ Ao
.\-(/ - \,
0 7\\!\ 0
0 0
4000 _ MW 10.1/ VIS 52 _ 1704u 4000
4000 C1: 58.3% 4000
C2: 19.8%
C3: 13.2%
1757u CAS (inits) 1799u C4: 8.8% L rsimity)
| N X s
F| C1-C5|(unit$) <EE| C1-C5|(unit$)
< n.\P
..... . O. RREEE bl il oo feegreapepeedes e
0 0
o o o o o o o o o o o o o o o o o o o o o o
N (2] < n O N~ [ee] o) o - [3Y) (32} < n [Te} N~ [oe] (2] o - N (32}
< <t < < < <t < < n n _rDy n n n n n n n [te] [{e] © ©
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MD: 11,453" 7000 MD: 11,542" 7000 MD: 11,632"
INC: 90.06° INC: 90.09° . | INC: 90.18°
AZM: 180.96° AZM: 180.79° Nio A Mar AZM: 179.38
TVD: 7,363.05' TVD: 7,362.93' TVD: 7,362.7
VS: 5,670.32' VS: 5,756.73' VS: 5,844.39
Ty T m T N m N TR Ty Em Ny TR wImrwra T TaTarer
_ -~ L i ,
D=l PRI ST RISl PR ST SRR
TVD (ft) TVD (ft)
Middle A Chalk-Marl Stringer
: medgy-gy/brn, sme bf wh-ltgy/brn, occ intbd wi mrl, mod sft-frm, sb 65% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 60% CHK: medgy-gy/brn, sme
y, sb wxy-rthy, slty; 35% MRLST: drkgy-drty brn, v frm-hd, sb blky-sb plty, sb wxy-rthy, slty, scat Irg bent chnks, occ dissm pyr; 35% MRLST: blky-sb plty, sb wxy-rthy, slty, ¢
p plty, rthy-amor, v slty, arg mtx, calc drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc MRLST: drkgy-drty brn, v frm-}
rr fos frags
8000 8000 7




1000 1000 "

300 300

ROP (ft/hr) ROP (ft/hr)

Gamma (AHI) 357 ft/hr ! Gamma (AHI) 300 ft/hr

AN ML A A i
)N (DD N\ — YA /\ A am ] A~V TN AN
.\\ 81 api \ l\
\' 0 \ 0 S
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400D _ MW 10.05 / VIS 52 WOB: 22.3K 400D

4000 RPM: 110 4000

PP: 4256PSI
SPM: 103/103
1911
I " GAS (Units) 1787u GAS (Uts) 1912u
<HE| 1-C5l(unit$) F G1-C5/(unit$) <HE
| -
\ "
0 1 N
L A S 5/ I L N U A O A
LT HEHH L .....WJh AR L o (LTI W £ P03 EPR P S it P e 2 o £ D O B e

o o o o o o o o o o o o o o o o o o o o o
< 0 (%) N~ [¢0) [©2] o - N ™ <t n () ~ <0 o - N ™ < n
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7000 MD: 11,721' 700 MD: 11,811"
INC: 89.91° INC: 90.12°
u AZM: 177.99° AZM: 177.31°
2" TVD: 7,362.65' TVD: 7,362.62'
| VS: 5,931.55' VS: 6,020'
. -1 -1 -
T A T T T T T T T T T T T AT AT AT T AT T T N T T T T I T T T T T T A T AT T o T o T T
TVD (ft) TVD (ft)
bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 70% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 55% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, ¢
cat Irg bent chnks, occ dissm pyr & incl; 40% 7 blky-sb plty, sb wxy-rthy, slty, scat Irg bent chnks, rr pyr; 30% MRLST: drkgy-drty blky-sb plty, sb wxy-rthy, slty, rr pyr; 45% MRL
1d, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc, brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc, v rr fos frags incl blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc
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INC: 90.06° INC: 90.03° INC: 9
AZM: 179.17° AZM: 178.85° AZM
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cc intbd wi mrl, mod sft-frm, sb 55% CHK: medgy-gy/brn, sme bf wh-ltgy/brn, occ intbd wi mrl, mod sft-frm, sb 70% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor.
ST: drkgy-drty brn, v frm-hd, sb blky-sb plty, sb wxy-rthy, slty, rr pyr; 45% MRLST: drkgy-drty brn, v frm-hd, sb mtx, calc, rr pyr nod, tr bent; 30% CHK: med-drkgy/brn, rr bf wh-Itgy/
, tr fos frags blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc, tr fos frags intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sity
8000 8000
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0° INC: 90.03° INC: 90.86°
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,362.39' TVD: 7,362.37' TVD: 7,361.68'
282.69' VS: 6,370.33' VS: 6,458.06'
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Nio A Chalk
. 0, . - - i 1 -
v slty, arg 60% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg 60% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb
- - . 0, . | _
brn, occ mtx, calc, rr pyr nod, tr bent; 40% CHK: med-drkgy/brn, rr bf wh-ltgy/brn, occ blky-sb U_.Q. sb wxy-rthy, slty, rr pyr; 40% MRLST: drkgy-drty brn, v frm-hd, sh
intod wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, slty blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc.
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INC: 89.88° INC: 89.91°
AZM: 177.19° AZM: 178.45°
TVD: 7,361.09' TVD: 7,361.26'
VS: 6,546.72' VS: 6,634.13'
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70% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 60% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 60% CHK
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blky-sb plty, sb wxy-rthy, slty; 30% MRLST: drkgy-drty brn, v
plty, rthy-amor, v slty, arg mtx, calc.

frm-hd, sb blky-ang-ip

8000

blky-sb plty, sb wxy-rthy, slty; 40% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip blky-sb pl
plty, rthy-amor, v slty, arg mtx, calc.

blky-ang-i
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MD: 12,526' 7000 | MD: 12,615' MD: 12,704'
INC: 89.48° INC: 89.45° INC: 89.51°
AZM: 178.63° AZM: 179.26° AZM: 179.6°
TVD: 7,361.74' TVD: 7,362.57" TVD: 7,363.38'
VS: 6,722.32' VS: 6,809.39' VS: 6,896.3'
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: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 60% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 70% CHK: medgy-gy/brn, sn
y, sb wxy-rthy, slty, tr bent; 40% MRLST: drkgy-drty brn, v frm-hd, sb blky-sb plty, sb wxy-rthy, slty; 40% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip blky-sb plty, sb wxy-rthy, slty
p plty, rthy-amor, v slty, arg mtx, calc. plty, rthy-amor, v slty, arg mtx, calc. blky-ang-ip plty, rthy-amor, v
_ 8000 8000
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7 MD: 12,793' | 7000 MD: 12,883' 7000
INC: 89.45° INC: 89.54°
Nio A Chalk- Marl Stringer AZM: 180.17° AZM: 180.85°
TVD: 7,364.18' TVD: 7,364.98"
VS: 6,983.06' VS: 7,070.57'
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TVD (ft) TVD (ft)
e bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 70% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 60% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, oc
1t bent; 30% MRLST: drkgy-drty brn, v frm-hd, sb blky-sb plty, sb wxy-rthy, slty; 30% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip blky-sb plty, sb wxy-rthy, slty; 40% MRLST: drkg
slty, arg mtx, calc. plty, rthy-amor, v slty, arg mtx, calc. plty, rthy-amor, v slty, arg mtx, calc.
8000 8000
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INC: 89.42° INC: 89.51° INC: 89.48°
AZM: 181.75° AZM: 181.48° AZM: 181.78°
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VS: 7,156.81' VS: 7,242.93' VS: 7,330.01'
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Dril
> intbd wi mrl, mod sft-frm, sb 60% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 55% CHK: medgy-gy/brn, sme bf wh-ltgy/brn, occ intbd wi mrl, moc
-drty brn, v frm-hd, sb blky-ang-ip blky-sb plty, sb wxy-rthy, slty; 40% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip blky-sb plty, sb wxy-rthy, slty; 40% MRLST: drkgy-drty brn, v frm-hq

plty, rthy-amor, v slty, arg mtx, calc. plty, rthy-amor, v slty, arg mtx, calc, tr bent.
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7000 MD: 13,240' 7000 MD: 13,329'
INC: 89.82° INC: 90.09°
AZM: 180.22° AZM: 179.19°
TVD: 7,367.95' TVD: 7,368.02'
VS: 7,416.37 VS: 7,503.19'
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: T T T T T T T T T T I.._u_u T T T T T T T T T T T T T T . T T T T T T T T T T T ._,
T T e T T T T e T T s T T e T Ty T T e T T T T T T e i T o T
TVD (ft) TVD (ft)
led into Nio A Marl
| sft-frm, sb 70% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg 70% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg
i, sh blky-ang-ip mtx, calc, rr pyr nod, tr bent, tr inoc foss; 30% CHK: med-drkgy/brn, rr bf mtx, calc, rr pyr nod, tr bent, tr inoc foss; 30% CHK: med-drkgy/brn, rr bf
wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, slty wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sty
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7000 MD: 13,419' MD: 13,508' MD: 13,598'
INC: 89.91° INC: 90° INC: 90.68°
AZM: 179.43° AZM: 179.34° AZM: 179.16°
TVD: 7,368.02' TVD: 7,368.09' TVD: 7,367.56'
VS: 7,591.13' VS: 7,678.06' VS: 7,766.01'
+
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
SnatS et Sletiine S s b A R RS 8 RS e Bt R L R i e St s T R il e @i e R e R e
— — 13614 MD: 12' U/D Fa
Top Nio A Marl to Bas
70% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg 80% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg 60% CHK: 1
mtx, calc, rr pyr nod, tr bent, tr inoc foss; 30% CHK: med-drkgy/brn, rr bf mtx, calc, rr bent; 20% CHK: med-drkgy/brn, rr bf wh-Itgy/brn, occ intbd wi mrl, blky-sb plty,
wh-ltgy/brn, occ intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sity mod sft-frm, sb blky-sb plty, sb wxy-rthy, slty sb blky-ang
8000 8000 _ 8000
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MD: 13,687 7000 MD: 13,776' 7000
INC: 90.77° INC: 90.37°
AZM: 179.59° Nio A Chalk AZM: 180.49°
TVD: 7,366.43' TVD: 7,365.55'
VS: 7,852.94' VS: 7,939.64'
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e Nio A Chalk Base Nio A Chalk to Top Nio A Marl
Nio A Marl
nedgy-gy/brn, sme bf wh-ltgy/brn, occ intbd wi mrl, mod sft-frm, sb 70% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg 60% MRLST: drkgy-drty brn,
sb wxy-rthy, slty, rr bent, rr pyr; 40% MRLST: drkgy-drty brn, v frm-hd; mtx, calc, rr pyr nod, tr bent, tr inoc foss; 30% CHK: med-drkgy/brn, rr bf mtx, calc, rr bent; 40% CHK:
ip plty, rthy-amor, v slty, arg mtx, calc. wh-ltgy/brn, occ intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, slty mod sft-frm, sb blky-sb plty, s
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MD: 13,866' 7000 MD: 13,955' 7000 MD: 14,044'

INC: 90.83° INC: 90.83° INC: 90.74°

AZM: 181.53° AZM: 181.24° AZM: 180.95°

TVD: 7,364.6' TVD: 7,363.31" TVD: 7,362.1'

VS: 8,026.96' VS: 8,113.17' VS: 8,199.48'
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v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg 55% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 65% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ
med-drkgy/brn, rr bf wh-ltgy/brn, occ intbd wi mrl, blky-sb plty, sb wxy-rthy, slty; 45% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip blky-sb plty, sb wxy-rthy, slty, scat bent; 35% MR
b wxy-rthy, slty plty, rthy-amor, v slty, arg mtx, calc, tr bent. blky-ang-ip plty, rthy-amor, v slty, arg mtx, rr cal i
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7000 MD: 14,134’ 7000 MD: 14,223'
INC: 90.83° INC: 90.43°
AZM: 181° AZM: 180.5°
TVD: 7,360.86' TVD: 7,359.88'
VS: 8,286.82' VS: 8,373.26'
T T T 0 " "
e T T T T T T I T I T T T I I T T e T TR T e T TR TN
f f
Drilled into Base Nio A Chalk TVD (ft) TVD (ft)
> intbd wi mrl, mod sft-frm, sb 60% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mod sft-frm, sb 65% CHK: medgy-gy/brn, sme bf wh-Itgy/brn, occ intbd wi mrl, mc
| ST: drkgy-drty brn, v frm-hd, sb blky-sb plty, sb wxy-rthy, slty, scat bent; 40% MRLST: drkgy-drty brn, v frm-hd, sb blky-sb plty, sb wxy-rthy, slty, scat bent; 35% MRLST: drkgy-drty |
1cl blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc, rr cal incl blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc
8000 8000
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7000 | MD: 14,312' MD: 14,402' MD: 14,491’
INC: 90.58° INC: 90.4° INC: 90.49°
AZM: 181.1° AZM: 180.39° AZM: 180.37°
TVD: 7,359.1' TVD: 7,358.33' TVD: 7,357.64'
VS: 8,459.69' VS: 8,547.12' VS: 8,633.7'
- = = - = i L
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TVD (ft) TVD (ft)
d sft-frm, sb 70% CHK: medgy-gy/brn, ip bf-ltgy, drty-mrly, mod sft-frm, sb blky-sb plty, sb 65% CHK: medgy-gy/brn, ip bf-ltgy, drty-mrly, mod sft-frm, sb blky-sb plty, sb
orn, v frm-hd, sb wxy-rthy, slty, scat pyrc bent; 30% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip wxy-rthy, slty, scat pyrc bent; 35% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip
plty, rthy-amor, v slty, arg mtx, calc plty, rthy-amor, v slty, arg mtx, calc
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7000 MD: 14,581" 7000 7 _ MD: 14,670' 7000
INC: 90.65° Nio A Chalk- Marl Stringer INC: 90.49°
AZM: 182.79° Nio A Chalk AZM: 181.54°
TVD: 7,356.74' TVD: 7,355.86'
VS: 8,720.8' VS: 8,806.7"
& EM T TR T I I T T R T T T T
_ = v = i ,
e R TR L SRS B L DU ST SRR, T el SRE R T i x
P N 14,683' MD: 16' U/D Fault N
@ @ Base Nio A Chalk to Top A Chalk @
Nio A Marl
70% CHK: medgy-gy/brn, ip bf-ltgy, drty-mrly, mod sft-frm, sb blky-sb plty, sb 50% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang, rthy-amor, v slty, arg mtx, 60% CHK
wxy-rthy, slty, scat pyrc bent; 30% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip calc, sme Ise pyr, tr pyrc bent; 50% CHK: med-drkgy/brn, com intbd wi mrl, mod blky-sb pl
plty, rthy-amor, v slty, arg mtx, calc sft-frm, sb blky-sb plty, sb wxy-rthy, slty brn, v frm.
8000 8000 8000
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Top Nio A Chalk to Base Niobrara
: medgy-gy/brn, ip bf-ltgy, drty-mrly, com intbd wi mrl, mod sft-frm, sb 50% CHK: medgy-gy/brn, ip bf-ltgy, drty-mrly, com intbd wi mrl, mod sft-frm, sb 60% MRLST: drkgy-drty brn,

y, sb wxy-rthy, slty, mod pyrc bent, rr nodr pyr; 40% MRLST: drkgy-drty

hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc

8000

blky-sb plty, sb wxy-rthy, slty, scat pyrc bent, tr nodr pyr; 50% MRLST: drkgy-drty

brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc

calc, tr cly rch & pyrc bent, s
drty-mrly, com intbd wi mrl, n
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v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, ar 70% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, 50% MRLST: drkgy-drty brn, v frm-hd, sb blky-g

at pyr nod; 40% CHK: medgy-gy/brn, ip bf-Itgy,
10d sft-frm, sb blky-sb plty, sb wxy-rthy, slty

calc, mod amt pyrc bent, rr pyr nod; 30% CHK: medgy-gy/brn, ip bf-ltgy, drty-mrly,
com intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sity

calc, tr amt pyrc bent, rr pyr nod; 50% CHK: me
mot-stri, com intbd wi mrl, mod sft-frm, sb blky-<
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MD: 15,206' MD: 15,296' [0
INC: 89.94° INC: 89.94°
AZM: 177.54° AZM: 179.18° Nio A Chalk- Marl Stringer
TVD: 7,352.03' TVD: 7,352.12"
VS: 9,333.3' VS: 9,421.53'
_ = = e
TVD (ft) TVD (ft)
ng-ip plty, rthy-amor, v slty, arg mtx, 60% CHK: medgy-gy/brn, ip bf-ltgy, mrly, ip mot-stri, com intbd wi mrl, mod sft-frm, 65% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-am«
dgy-gy/brn, ip bf-ltgy, mrly, ip sb blky-sb plty, sb wxy-rthy, slty, scat pyrc bent, tr pyr nod; 40% MRLST: drkgy-drty calc, tr bent, rr pyr nod; 35% CHK: medgy-gy/brn, ip bf-ltgy, mrly, i
b plty, sb wxy-rthy, slty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, calc wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sity
8000 8000
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INC: 89.2° INC: 89.26° INC: 89.35°
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r, v slty, arg mtx, 70% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, 50% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx,
) mot, com intbd calc, tr bent, rr pyr nod; 30% CHK: medgy-gy/brn, ip bf-ltgy, mrly, ip mot, com intbd calc, scat bent, tr pyr nod; 50% CHK: medgy-gy/brn, ip bf-ltgy, mrly, ip mot, com
wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sity intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, slty
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VS: 9,770.04' VS: 9,857.09'
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Drilled into Nio A Marl
TVD (ft) TVD (ft) TVD (ft)
65% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, 75% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, 80% MRLS
calc, tr bent, rr fos frags; 35% CHK: medgy-gy/brn, ip bf-ltgy, mrly, ip mot, com calc, mnr dissm pyr, tr pyrc & cly rch bent; 25% CHK: medgy-gy/brn, ip bf-ltgy, mrly, calc, mnr d
intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, slty ip mot, com intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, slty ip mot, con
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15976' MD: 30' U/D Fault
TVD (ft) Nio A Marl to Nio A Chalk TVD (ft)
T: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, 85% MRLST: drkgy-drty brn, v frm-hd, sb blky-ang-ip plty, rthy-amor, v slty, arg mtx, 60% CHK: medgy-gy/brn, ip bf-ltg
gy g-ip p y g gy g-ip p y g gy-gy! p g
issm pyr, tr pyrc & cly rch bent; 20% CHK: medgy-gy/brn, ip bf-ltgy, mrly, calc, mnr dissm pyr, scat bent; 15% CHK: medgy-gy/brn, ip bf-Itgy, mrly, ip mot, blky-sb plty, sb wxy-rthy, slty, occ
1 intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, slty com intbd wi mrl, mod sft-frm, sb blky-sb plty, sb wxy-rthy, sity blky-ang-ip plty, rthy-amor, v slty,
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MD: 16,083' Projection to Bit: | MD: 16,107
INC: 89.94° INC: 89.94°
AZM: 182.22° AZM: 182.22°
TVD: 7,358.17" TVD: 7,358.2 ' )
VS: 101854 vs: 1020856 | | TD Reached, 16,107' MD, 16:47 MST, 11/08/2017
! Thank you for using Terra , LLC.
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TVD (ft)

y, mrly, ip mot-stri, com intbd wi mrl, mod sft-frm, sb

bent; 40% MRLST: drkgy-drty
arg mtx, calc

brn, v frm-hd, sb
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