._.m_.amam Operator
® m = _ H— m :ﬂm Company Great Western Operating Company, LLC

Address 1001 17th Street, Suite 2000

Scale: 5"/ 100’ Denver, CO 80202
Measured Depth Log

Well Name Seltzer LD 21-031HC Mudlog

Location SEC 4, T1S, R67W

State COLORADO County ADAMS
Country UNITED STATES Rig Number PRECISION 460
API Number 050011019900 AFE # 18DC0135
Geographic Region DJ BASIN Field WATTENBERG
Ground Elevation 5139.5' K.B. Elevation 5159.5'
r !
Logged Interval 4500'MD To 23960'MLC Total Depth 23960'MD
i
Formation CODELL é

Type of Drilling Fluid OIL BASED MUD OmO_OQ_mﬁ

Name Joey Luce, Zac Olds, Mark Sowinski
Company Terra Guidance
Address 67 W. Floyd Ave. Ste 105

Englewood, CO 80110
(970) 260-5408

~—. lerra
\L Guidance




Other

MUDLOG START DATE 11/18/2018

MUDLOG END DATE 11/29/2018

Color Coding

. Qil Condensate . Gas
Note . Core . Pressure
Error . Water Seal
Sandstone RN SILTSTONE FFFFFF salr IS SHALE COLORED
=TT LIMESTONE ‘:' * SANDSTONE E=——2——= SIDERITE or LIMONITE *@%o'@:ig".0".@ CONGLOMERATE
Chalk e i BENTONITE B DOLOMITE i o, P BRECCIA
T & T o1 Marl S CALCARIOUS SHALE = 2 2 2 CHERT [PREEEEERE TILL
———— SHALE ®a @ s 9 a CEMENT W coAL RS TUFF
Silty Shale ¥ UNKNOWN T o+ T 1 MARLSTONE R GNEOUS
ESEESSEENEEN Shaly Siltstone ST ANHYDRITE ~ Ei=l=i=l= CLAYSTONE SR METAMORPHIC
7 Silty Sandston ENIEESNNNEN GYPSUM .~ _— SHALE GRAY

i1 QUESTIONABLE

Porosity

E EARTHY
B FENESTRAL

F FRACTURE

& INTEROOLITIC

A4 MoLDIC

Engineering

i SPOTTED STAININC ‘ BIT

Bl CASING

<& GASTROPOD E BEN
Fossils

& OOLITE ™, BITL
i ALGAE = OSTRACOD =% BRE
= AMPHIPORA — PELECYPOD 41 CAL
-— BELEMNITE .hq. PELLET m CAF
= BIOCLASTIC - PISOLITE 4 CH
& BRACHOIPOD &I PLANT REMAINS 2 CH
“T~ BRYOZOA % PLANT SPORES = CO/
& CEPHALOPOD *# SCAPHOPOD « DO
= CORAL m STROMATOPOROID + FEL
iZ2 CRINOID & FER

Minerals
2 ECHINOID = FEF
o~ FISH A ANHYDRITIC . GL/
B FORAMINIFERA — ARGILLACEOUS 3 GY
F FOSSIL + ARGILLITE GRAIN " HEA
r i
w i
0 ORGANIC [
Oil Show ,
P PINPOINT 5
[ DEAD ' VUGGY {
& EVEN .

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

- CORE - LOST

+* DST INTERVAL

x FAULT

# INTERCRYSTALLINE H CORE - RECOVERED -

4




Accessories

ITONITE K KAOLIN

JMENOUS SUBSTANCE 11 MARLSTONE

-CCIA FRAGMENTS

3 MINERAL CRYSTALS

== COAL STRINGER

Emmmm DOLOMITE STRINGER

Emmmm GYPSUM STRINGER

CAREOUS 5 NODULES I—I—T LIMESTONE STRINGER
XBONACEOUS FLAKES #& PHOSPHATE PELLETS T+ MARLSTONE (CALC) STRG
DK P PYRITE == MARLSTONE (DOL) STRG
LT H SALT CAST =1 SANDSTONE STRINGER
\L - THIN BEDS -~ SANDY —— SHALE STRINGER
OMITIC «+ SILICEOUS == SILTSTONE STRINGER
DSPAR = SILTY S CALC SHALE

RUGINOUS PELLET *+ TUFFACEOUS

CHALK

RUGINOUS .
Stringer
\UCONITE
°SIFEROUS EwEs ANHYDRITE STRINGER
VY MINERAL iaxnmd BENTONITE STRINGER

Other Symbols

4+—| FORMATION TOP

b oas sHow Rounding
(EN0INE] MN DEPTH A ANGULAR

W NORMAL FAULT F ROUNDED

9 OIL SHOW g SUBANG

% OVERTURNED STRATA |7 SUBRND

W REVERSE FAULT
Textures
@] SIDEWALL CORE (LEFT)

¢ SIDEWALL CORE (RIGHT, E% BOUNDSTONE

% SLIDE o CHALKY
D] SURVEY 3 CRYPTOXLN
{E TRIP GAS E EARTHY

M_ WIRELINE TESTED - LEF1 Fx FINELYXLN

* WIRELINE TESTED - RT G GRAINSTONE

L LITHOGRAPHIC
M= MICROXLN

= MUDSTONE
P= PACKSTONE

4= WACKESTONE

Sorting
"1 MODERATE
P POOR

L] WELL

CALCARIUOS SHALE

CALCARIOUS SHALE




EENENNANNNANNNERERENERNEE) 1o
TERRA GUIDANCE
BEGAN LOGGING @ 21:45 MST 11/18/2018
BLOODHOUND GAS CHROMATOGRAPH #5122 612 ft/hr
ROP 100" Sample Collection o
RO¥ > 117 api — L= ROP (ft/hr
ROP FGamny K\ ap! A N K) j) GaQ <( 112 api
Gamma ~ e 1 .\ ~/| ¥ N=7h N \7@% /\,(9 o~
GAPS IN GAMMA DATA DUE \ (\
TO HIGH RATES OF PENETRATION 9 9
il 0 0
Gas Scale 1000 WOB: 18.1K 1000
0-2000 Units || 10°P RPM: 60 1pop
Total Gas & Chromatograph PP: 3447PSI
GAS SPM: 104/104
Cl o GAS (Units) GAS (Units)
C2 o BG: BACKGROUND GAS G1-C4 (unity) G1-Ca upi)
C3 e TG: TRIP GAS w,o.m.c __umo<n_m for Survey _
DTG: DOWNTIME GAS - A <
MG: MAXGAS | LT e e — -} EE o II.I\\ ...... wd.
0
0
o o o o o o o o o o o o o o o o o o
() N~ [ce) (=) o — [SY) ™ <t n O N~ [ee) (2] o — N ™
Depth ~ ~ ~ ~ L L L L L L L L L L © © © ©
< < < < < < < < < < < < < < < < < <
w,
a
Images
% Lithology
TVD Scale
4500' - 9000 ",n_w M.,N_N MD: 4,632"
- . INC: 0.1°
AZV:230.33° Az 250.56°
vs: n.&_mq_ ' TVD: 4,631.62
i VS: 31.65'
Bit #: 2
Size: 8.5"
Well Bore Make: Ulterra
TVD Model: SPL516 TVD (ft) TVD (ft)
Depth In: 1,739
Jets: 4x11, 4x12
SIN: 44274
100% SHY SLTST: It- medgy, sft-mod frm, sb blky- sb plty, tr fis, arg, slty, rthy, ip 100% SHY SLTST: It- medgy
cly rch, v sl calc slty, rthy, ip cly rch, v sl calc
9000 9000




, mod frm-frm, sme sft, sb blky- sb plty,

tr fis, arg

TVD (ft)

9000

MD: 4,721
INC: 0.07°
AZM: 276.79°
TVD: 4,720.62'
VS: 31.67

100% SHY SLTST: It- medgy, mod frm-frm, sme sft, sb blky- sb plty,

slty, rthy, ip cly rch, v

sl calc

tr fis, arg

1000 " 1000
300 300
517 ft/hr ) \
ROP (ft/hr) L
A canre gty o AN MNLEAL am ] I NGO Mo AR
INV“F! P~ T N %@ﬂ V}g\‘ v N1 va 51 fuhr 143 api N I Sl/ (
WV \, NPV 132 api (( A
] A g
0 0
0 0
_ MW 11.0/ VIS 72 _ 100p 302u 100p
1000 C1: 86.2% 1000
C2: 5.6%
C3: 8.2%
C4: 0.0%
GAS (Units) GAS (Units)
C1-C4[(unit$) C1-C4 (uhit$)
303u 315u 324u
@ | S|
—— " ws?) ..I” ﬂ.‘. ...................... .
- o -1 0
0 0
o o o o o o o o o o o o o o o o o o o o
<t n O N~ [oe} (2] o — N (2] n (3o} [ee] (9] o - [ ™ < n
© © © © © © ~ ~ ~ ~ ~ ~ ~ ~ < © o o 0 o
< < < < < < < < < < < < < < < < < < < <
]

MD: 4,811
INC: 0.15°
AZM: 219.17°

TVD: 4,810.62'
VS: 31.76'

TVD (ft)

100% SHY SLTST: It- medgy, mod frm-frm, tr sf
rthy, ip cly rch, v sl calc

9000




100D 100 "
300 300 11/19/2018
h(y A~ Krme () Hwowu_ y .\mm o () 130 api , "
WS e A AL A LA A AR AR A
Iy N
455 ft/hr AN \(1\ M\ (q - A~ PAEVARSR - A
v
359 ft/hr [~ 3281
0 0
0 0
100p WOB: 23.6K 100p
1000 RPM: 144 1000
PP: 3707PSI
SPM: 104/104
GAS (Units) GAS (Units)
Q1-Ca (uhit}) Q1-C4 (unit})
317u 298u u
‘-I A.- T \\\\\\
| as
ldqﬂJlluﬂdJl — Fe e | -~ \\qu..::
0 0 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
[te} ~ [oe} [2] o - N [$2} < n [{e} N~ [ee] [2] o - N [$2} < n [Te} N~
@ ) Q ® & o o o o o o o ) o S <) S o S <] <] S
<t <t <t <t <t <t <t <t <t <t <t <t <t <t wn wn wn wn wn wn wn wn

.

sb blky- sb plty, tr f

is, arg, slty,

D 4507 s .|.4_.r.4.r.4
INC: 0.03° _,\_o..».oom MD: ¢
) . INC: 0.11 ING 1
>N_<_.. 221.52 i AZM: 189.44° >N_<._.
TVD: 4,900.62 TVD: 4,989.62' i
VS: 31.87' VS: 31.97" Ve
T VS: 3
TVD (ft) TVD (ft)
75% SHY SLTST: It- medgy, mod frm-frm, tr sft, sb blky- sb plty, tr fis, arg, slty, 95% SLTY SS: Itgy-offwht, ip medgy, sb blky clus, sft-fri, f-vfg, grty,
rthy, ip cly rch, v sl calc; 25% SLTY SS: Itgy-offwht, ip medgy, sb blky clus, sft-fri, mod calc; 5% SHY SLTST: It- medgy, mod frm-frm, tr sft, sb blky-
f-vfg, grty, ip cly rch, mod calc arg, slty, rthy, ip cly rch, v sl calc
9000 9000




100# " 1000
300 300
ROP (ft/hr) 116 a0 ) ROP @w%m 139 api )
Gamma (ARI) api /N \)Il‘ VN N—T" |~ Gamm I A/ -~
l — [ - T ™~ T~ N~ iy —] e ey | | — Ve N
Y T m.nun\ % )()\I)MG)))X\I(](\ VANV VM \)\,\ﬂ\/,\)\ \ ))\)V "\ )VA\./\,)Q/‘ WYV M AN\
N \(,l ,\)\(.\r,\( N AN 400 11 AN
400 fthr \ r ,\
t/hr /N
0 \I 0
0 0
_ MW 11.0/ VIS 68 1000 319u 100p
Tpop C1: 88.4% | 100
C2: 5.2%
C3: 6.4%
C4: 0.0%
GAS (Units) 7 7 7 GAS (Units)
G1-C4{(unit$) G1-C4(uhit$) 349u
. 316u 329u -
TN~ & 8
N O llllllll T e e e T T :”Jllllll ................... :.Jﬂllllllll
5 LT shes 5 Ll T B
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 [} <t n [te} ~ [ee] [} o — N (2] < n [te} N~ [ee] [}
S S = — — = — ! = — = = S N N N N N N N N N
wn wn wn wn wn wn wn wn wn wn wn wn wn wn wn wn wn wn wn wn wn wn

,080"
.1°

272.05°

5,079.62
2.06'

O =

ip cly rch,

plty, tr fis

2=+ MD: 5,170'

TVD (ft)

55% SHY SLTST: It- medgy, mod frm-hrd, sb blky- sb plty, tr fis, arg,
cly rch, v sl calc; 45% SLTY SS: Itgy-offwht, ip medgy, sb b

grty, ip cly rch, mod calc;

9000

INC: 0.1°
AZM: 277.79°
TVD: 5,169.62'
VS: 32.05'

slty, rthy, ip
Iky clus, sft-fri, f-vfg,

TVD (ft)

65% SLTY SS: Itgy-offwht, ip medgy, sb blky clus, sft-fri, f-
mod frm-frm, tr sft,

mod calc; 35% SHY SLTST: It- medgy,
arg, slty, rthy, ip cly rch, v sl calc

9000

MD: 5,260
INC: 0.17°
AZM: 197.24°

TVD: 5,259.62'
VS: 3217

ip cly rch,
sb blky- sb plty, tr

vfg, grty,

fis,




1000 1000 " 100

300 300 300

ROP (ftihr) 129 api ROP (ftihr) 118 api ROP (ftihr)

Gamma_(ARI) Gamma (ARI) - Gal HI)

A~ ~ AN —_— ~ = A\ AL PN u /
LAANRAPN AN AMNA DAY aa At \\\Vﬁqa\.)\oﬂuxv,\n)n\, AW Y SRR AR V
N
\ \/\. \ ™ 400 fhr
302 ft/hr )

0 0 0

0 0 0

1000 WOB: 31.5K 100p __<_<< 11.0/ VIS 66 _ Begin 20' Sample Collection at || 100D

Tpop RPM: 104 Tpop 5500' MD per GWOG Request || *°°°

PP: 4045PSI
SPM: 103/104
GAS (Units) GAS (Units) GAS (Units)
C1-C4[(unit$) 356U C1-C4 (uhit$) 344u C1-C4 (uhit$)
48 L
Py,
o .”.Ill' —1 T~~~ 4

o i e Qe e 0

0 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 (€] ~ [0 [2] o — N o™ <t n () N~ [ce) (=) o —
@ ! ! 3! & 3! o o o ! < ~ <~ ~ ~ ~ < < < < o w0
Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo}

MD: 5,349 MD: 5,439
INC: 0.12° INC: 0.07°
AZM: 223.75° AZM: 279.27°
TVD: 5,348.62' TVD: 5,438.62'
VS: 32.36' VS: 32.42'

TVD (ft) TVD (ft) TVD (ft)

65-50% SHY/AI

60% SLTY SS: ltgy-offwht, ip medgy, sb blky clus, sft-fri, f-vfg, grty, ip cly rch, 65% SHY/AREN SLTST: It-medgy, mod frm-hrd, sb blky-sb plty, ip ang, tr fis, arg, brn, mod frm-hc

mod calc; 40% SHY SLTST: It- medgy, mod frm-frm, tr sft, sb blky- sb plty, tr fis, slty, rthy, ip cly rch, v sl calc; 35% SLTY SS: It-medgy, sme wh-sé&p, sb blky clus, fis, arg, slty, rthy

arg, slty, rthy, ip cly rch, v sl calc sft-fri, occ frm, f-vfg, grty, ip cly rch, sl cald 35-50% SLTY £
sb blky clus, sft:
Jch, sl calc

9000 9000 Culu |




1000 4 1000 "
300 300
: ROP (ft/hr) ! ROP (ft/hr) )
123 api Gamma (AH1) \/ 126 api 359 ft/hr | /Sqmma (AF1) 131 api
WA A AR T = ] Df)v‘ A \/\J Ml
~ NA — = e~ — A=A
ValA \ NNV A% VQ(,\/\.{))\.)())NJHU A A \«ﬂ)Y(Okgv IARTCAANATN ~M
359 fthr /
v v -
] ] V
0 0
335u 1000 1000
C1: 74.4% | | 1000 1000
C2: 12.2%
C3: 13.5%
C4: 0.0%
GAS (Uinits) GAS$ (Units)
358u C1-C4[(unit$) 335U C1-C4[(unit$) 348u
: T— Nt
.................... i II"’\\\ ~ =
e BN S 0 0
0 0
o M A o I T P e B L St S A e o A e S YO o L Y e e o 98 e . A O 0 0 O 9 0 0 O 0 0 W
o o o o o o o o o o o o o o o o o o o o o
N (32} n (3o} N~ [oe] (2] o — N ™ <t n [Te} N~ [oe} (2] o — N (2]
. . 28 . . . 0 © © © © © © © © © © ~ ~ ~ ~
Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo}

MD: 5,528’
INC: 0.1°
AZM: 210.09°
TVD: 5,527.62'
VS: 32.48'

REN SLTST: It-medgy, sme
, sb blky-sb plty, ip ang, tr
/, ip cly rch, v sl calc;

S: lt-medgy, sme wh-s&p,
fri, occ frm, vfg, grty, ip cly

50-65-55% SLTY SS: lt-medgy, sme
wh-s&p, sb blky clus, sft-fri, occ frm, vfg,
grty, ip cly rch, sl calc; 50-35-45%
SHY/AREN SLTST: It-medgy, sme brn, mod
frm-hd, sb blky-sb plty, ip ang, tr fis, arg,
sly, rthy, ip cly reh, v sl calc 7

MD: 5,617
INC: 0.04°
AZM: 18.07°
TVD: 5,616.62'

TVD(ft) VS: 32.52'

60-75% SHY SLTST: It-medgy, sme brn,
mod frm-hd, sb blky-sb plty, ip ang, tr fis,
arg, slty-ip aren, rthy, ip cly rch, v sl calc;
40-25% SLTY SS: It-medgy, sme wh-s&p,
sb blky clus, sft-fri, occ frm, vfg, grty, ip cly
rch, sl calc 7 7

85-100-80% SHY SLTST: It-medgy, sme
brn, mod frm-hd, sb blky-sb plty, ip ang, tr
fis, arg, slty-ip aren, rthy, ip cly rch, v sl calc;
15-0-20% SLTY SS: It-medgy, sme

wh-s&p, sb blky clus, sft-fri, occ frm, vfg,
grty, ip o,_< rch, sl ,om_o 7

MD: 5,707
INC: 0°

AZM: 8.31°
TVD: 5,706.62'
VS: 32.49'

TVD (ft)

75-70% SHY SLTST: It-medgy, sm
drkgy-brn, mod frm-rr fri, sb blky-st
ang, tr fis, arg, slty-ip aren, rthy, sl
mtx, tr calc; 25-30% SLTY SS: It-m
sme wh-s&p, sb blky clus, sft-fri, oc
vig, @5\,. ip cly SJ. sl calc




1000 1000
300 300
ROP (ft/hr) ) ROP (ft/hr)
Gamma (AHI) 117 api A N Garhma (AR N 129 api
F~~=fTVM )\)l()\,//\)((\/)(\\.:\// I~ T ~~= Y NNV NSV NN Ny /(U \l\)NG,/\_) )T
o N A AL M| AWM ~ AAMAY MY
I.\ 331 ftthr S y
0 0
o 152 ft/hr o
WOB: 17.1K 100p __<_<< 11.0/ VIS 64 _ 100p _ MW 11.0/ VIS 64 _
RPM: 121 1000 1000
PP: 3620PSI
SPM: 104/104
GAS (Units) GAS (Units)
Q1-C4{(unitf) 356u C1-C4(uhitzagy,
<EH ¥
[N
T~ 5% cou T O 0 Y o o .:V/I\\ N ]
.................................. 0l EL R T TT OTT
0
o o o o o o o o o o o o o o o o o o o o o o
< n () N~ [ee] (9] o - [ ™ < n [te} ~ [oe} [2] o - N ™ < 0
~ ~ ~ ™~ ~ ~ < © o o 0 o ! © o ! S o o o o o
Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo} Yo}

MD: 5,796'
INC: 1.96°
AZM: 331.58°
TVD: 5,795.6'
VS: 3117

MD: 5,886'
INC: 4.12°
AZM: 334.94°
TVD: 5,885.47
VS: 26.93'

e
) plty, ip
cly/Imy

edgy,
c frm,

80-85-85% SHY SLTST: It-medgy, sme
drkgy-brn, mod frm-rr fri, sb blky-sb plty, ip
ang, tr fis, arg, slty-ip aren, rthy, sl cly/Imy
mtx, tr calc; 20-15-15% SLTY SS: It-medgy,
sme wh-s&p, sb blky clus, sft-fri, occ frm,
vfg, ip @,5\. ip cly ,8:. sl om_,o

TVD (ft)

80-90% SHY SLTST: It-medgy, sme
drkgy-brn, mod frm-rr fri, sb blky-sb plty, ip
ang, tr fis, arg, slty-ip aren, rthy, sl cly/Imy
mtx, tr calc; 20-10% SLTY SS: It-medgy,
sme wh-s&p, sb blky clus, sft-fri, occ frm,
vfg, ip grty, ip cly ,8:. sl om_,o

95-95-100% SHY SLTST: It-medgy, sme
drkgy-brn, vfg, mod sft-fri, occ frm, sb
blky-sb plty, ip ang, tr fis, arg, slty-ip aren,
rthy, sl cly-Imy rch mtx, non-tr calc; 5-5-0%
SLTY SS: It-medgy, sme wh-s&p, sb blky
clus, mn.,i. occ E,ﬁ. vfg, ip ,@3\. m_-:o,: calc

TVD (ft)

95-95% SHY SLTST: med-drkgy, sme ltgy,
ip brn, vfg, mod sft-fri, occ frm, sb blky-sb
plty, ip ang, tr fis, arg, slty-ip aren, rthy-ip
grty, sl cly-Imy rch mtx, sl calc; 5-5% SLTY
SS: It-medgy, rr wh, sb blky clus, sft-fri, occ
frm, Sd., ip grty, m_,-:o: om_o,

95-90-
Itgy-gy
sb blky
rthy-ip
5-10-5
clus, s




* | 1000 - 1000 »
300, 300,
ROP (ft/hr) 142 api ROP (ft/hr)
\/ Gamma (AHI) \/ Gamma (AHI) 117 api Iy
AN —
A T oA Y e VYT Daananna ZNE Y 7R NBRAERNCA %0 2 San N an = 4RN0
7\ N\
NN~ N ~VVWA/V/ \,)_\/\,I )\IU
\ V 361 fihr 4 n .\ 7-\1\())) / , Ay J/ PEN \I\\Ill\)\.(/ N VVIVN/ N
f 100 ftfhr | | ] 256 ft/hr
g 4 g i
252u 100p 100p MW 11.0/ VIS 6¢
C1: 68.29% || 2000 1000
C2: 11.2%
C3: 15.1%
C4: 55% Change Out Shaker Screens _
— 1 GAS$ ({nits) GAS (Units)
n,wm,u.c G1-C4{(unit$) G1-C4{(unit$) Rig Service/SPR 3,
| ~ 303u 4
. M P 4B
A et ™~ UL ||| [Pedeeterdeeorterdeedenpecfebeetecdense 7 1
IR RN 0 = ERE
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~ [<e) [*2] o — N ™ < [Te) [ ~ <) [*2] o — N ™ < n [ N~
S o S S QS QS S o < o Q. Q. S Q. 3 3 3 3 3 3 3 3
Yo} Yo} Yo} Yo} © © © © © © © © © © © © © © © © © ©
[

f
MD: 5,975
INC: 6.3°
AZM: 336.73°
TVD: 5,974.09'
=T VS: 19.62'

95% SHY SLTST: med-drkgy, sme
shbn, ip brn, vfg, mod sft-fri, occ frm,
-sb plty, ip ang, tr fis, arg, slty-ip aren,
grty, sl cly-Imy rch mtx, sl calc;

% SLTY SS: It-medgy, rr wh, sb blky
:.,E. occ 3,:. vfg, ip ,@B\. m._-_,_o,: calc

TVD (ft)

95-90% SHY SLTST: med-drkgy, sme ltgy,
ip brn, vfg, mod sft-fri, occ frm, sb blky-sb
plty, ip ang, tr fis, arg, slty-ip aren, rthy-ip
grty, sl cly-Imy rch mtx, sl calc; 5-10% SLTY
SS: It-medgy, rr wh, sb blky clus, sft-fri, occ
frm, Sd., ip grty, m._,-_,_o_,_ om_o,

MD: 6,065
INC: 8.73°
AZM: 339.42°
TVD: 6,063.31'
VS: 8.78'

100% SHY SLTST: med-drkgy, sme ltgy, ip
brn, vfg, mod sft-fri, occ frm, sb blky-sb plty,
ip ang, tr fis, arg, slty-ip aren, rthy-ip grty, sl
cly-Imy rch mtx, sl calc

TVD (ft)

100% SHY SLTST: med-drkgy, brn, rr ltgy,
vfg, mod sft-frm, occ fri, sb blky-sb plty, ip
ang, tr fis, arg, slty, rr aren, rthy-sme grty, sl
cly rch, v sl calc

9000

MD: 6,155
INC: 12.09°
AZM: 342.93°
TVD: 6,151.82'
VS: -6.52'

100% SHY SLTST: med-
Itgy, vfg, mod sft-frm, occ
ip ang, tr fis, arg, slty, rr a
sl cly/Imy calc mtx, tr LS «
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4500 4500

MD: 6,244’
INC: 15.02°
AZM: 341.26°
TVD: 6,238.33'
VS: -26.21'

MD: 6,333'
INC: 18.32°
AZM: 338.14°
TVD: 6,323.58'
VS: -49.93'

TVD (ft) TVD (ft)

100-90% SHY SLTST: med-drkgy, tr ltgy,  |80-75-70% SHY SLTST: med-drkgy, tr ltgy, | 70-65% SHY SLTST: med-drkgy, tr ltgy, br, | 60-55-50% SHY SLTST: med-drkgy, tr ltgy,

drkgy, brn-rr crm, rr | brn-rr crm, vfg, mod sft-frm, occ fri, sb brn-rr crm, vfg, mod sft-frm, occ fri, sb blky-sb  vfg, mod sft-frm, occ fri, sb blky-sb plty, ip brn, vfg, mod sft-frm, occ fri, sb blky-sb plty,
fri, sb blky-sb plty, -} blky-sb plty, ip ang, tr fis, arg, slty, rr aren, plty, ip ang, tr fis, arg, slty, rr aren, rthy-sme ang, tr fis, arg, slty, rthy, tr Imy/cly mtx, sl-tr—}-ip ang, tr fis, arg, slty, rthy, tr Imy/cly mtx, sl-
ren, rthy-sme grty, | rthy-sme grty, sl cly/Imy calc mtx; 0-10% grty, sl cly/Imy calc mtx; 20-25-30% SLTY SH:| calc; 30-35% SLTY SH: med-drkgy, brn, calc; 40-45-50% SLTY SH: med-drkgy, brn,
hnks SLTY SH: med-drkgy, brn ip, mod sft-frm, med-drkgy, brn ip, mod sft-frm, sb blky-ang, | mod frm, occ sft, sb blky-ang, tr fis, slty, arg, { mod frm, occ sft, sb blky-ang, tr fis, slty, arg,

sb blky-ang, tr fis, slty, arg, v sl calc tr fis, slty, arg, v sl calc 7 7 Vsl calc 7 7 7 v sl calc 7 7 7
| | | | |
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D: 6,423 MD: 6,512 601
Az 397 19° INC: 23.11° ING: 25.72°
._.<_u.. 6 Ao.m 53 AZM: 339.85° AZM: 341.43°
s .ww. Hm.. TVD: 6,491.23' TVD: 6,572.26'
L VS: -107.52' VS: 14197

TVD(fT)

50-60% SLTY SH: med-drkgy, brn, mod frm,
occ sft, sb blky-ang, tr fis, slty, arg, v sl calc;
50-40% SHY SLTST: med-drkgy, tr ltgy, brn,
vfg, mod sft-frm, occ fri, sb blky-sb plty, ip

ang, tr fis, arg, slty, rthy, tr Imy/cly mtx, sl calc
| | |

65-70-80% SLTY SH: med-drkgy, It-med
brn, mod sft-fri, occ frm, sb blky-ang, tr fis,
slty, arg, sl calc; 35-30-20% SHY SLTST:
It-medgy, sft-ip frm, sb blky-sb plty, tr fis,
arg, m_Q., rthy, ip o,_< rch, v m,_ calc

9000

tr fis, slty, a

rg, sl calc

100% SLTY SH: med-drkgy, It-med brn

mod frm-brit, sme

sft-fri, sb

blky-sb ang,

tr fi

9000

100% SLT

s, slty,
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4500 4500
D: 6,691 MD: 6,780
AZM: 341.92° INe: 30157
4<_u.. 5 mm.p o5 AZM: 340.27°
Vs, .Hm_p wﬂ._ TVD: 6,729.1'
o VS: -223.02'
il
Y SH: med-drkgy, It-med brn, mod frm-brit, sme sft-fri, sb blky-sb ang, 100% SLTY SH: med-drkgy, It-med brn, mod frm-brit, sme sft-fri, sb blky-sb ang, 100% SLTY SH: med-drkgy, |
rg, v sl calc tr fis, slty, arg, v sl calc blky-sb ang, tr fis, slty, arg, nc
9000 9000
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4500 4500
MD: 6,870 MD: 6,959 : '
. ° MD: 7,048
INC: 30.34 . °
INC: 30.12 . °
. ° INC: 30.1
AZM: 339.13 . °
AZM: 337.65 . °
. . AZM: 336.57
TVD: 6,806.85 . .
TVD: 6,883.75 . .
. . TVD: 6,960.74
VS: -265.19 VS: -306.5'
: . VS: -347.25'

ned-dk brn, mod frm-hd, rr brit, sme mod sft-fri, sb

100% SLTY SH: med-drkgy, med-dk brn, mod frm-hd, rr brit, sme mod sft, sb
blky-sb ang, tr fis, slty, arg, non calc

100% SLTY SH: med-drkgy, med-dk brn, mod

n calc, tr bent blky-sb ang, tr fis, slty, arg, non calc

9000 9000
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2p0p c1: 75.3% || 2P0 | |11:18 MST on 11/19/2018
C2: 14.9% Begin 50' Sample Collection
C3: 8.8%
C4: 0.9%
GAS (Units) GAS$ (Units)
940u G1-C4i(uhit§) G1-C4f(unit§)
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4500 4500
MD: N“_.wm.o MD: 7,227
INC: 30.16 . INC: 25.46°
AZM: 334.61 . AZM: 330.01°
] TVD: Nowm..m@ TVD: 7,117.29'
VS: -387.99 TR VS: -424.37'

frm-hd, rr brit, sme mod sft, sb 100% SLTY SH: med-drkgy, med-dk brn, mod frm-hd, rr brit, sme mod sft, sb 100% SLTY SH: med-drkgy, med-dk brn, 100% SLTY SH: med-drk
blky-sb ang, tr fis, slty, arg, v sl-non calc mod frm-hd, rr brit, sme mod sft, sb blky-sb |} mod frm-hd, rr brit, sme n
ang, tr fis, slty, arg, v sl-non calc ang, tr fis, slty, arg, v sl-n

9000 9000
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4500
MD: 7,317
INC: 15.35°
AZM: 312.57°
. TVD: 7,201.61
VS: -448.88'

4500 New TVD Scale
7300' - 8800'
MD: 7,406'
INC: 12.56°
AZM: 284.59°
TVD: 7,288.07"
VS: -458.92'

gy, med-dk brn,
10d sft, sb blky-sb
on calc

100% SLTY SH: med-drkgy, med-dk brn,
sft-mod frm, fri, sb blky-sb ang, tr fis, slty,
arg, v sl-non calc

9000

i t f f
100% SLTY SH: med-drkgy, med-dk brn,

mod frm-hd, ip fri, sb blky-sb ang, tr fis, slty,
arg, v sl-non calc

100% SLTY SH: med-drkgy, med-dk brn,
mod frm, ip fri, sb blky-ang, rr fis, slty, arg, v
sl calc

9000

TVD (ft)

100% S
mod sft,
sl calc

8800

< MD: 7,49¢
INC: 12.3
AZM: 257
TVD: 7,37
VS: -458.

LTY SH: med-drkgy, med-dk brn,

ip fri, sb

blky-ang,

tr fis, slty, arg, v
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60% CHK: It- med gy, mod sft, sb blky, sb

100% SLTY SH: med-drkgy, med-dk
mod sft, ip fri, sb blky-ang, tr fis, slty,
sl-non calc

8800

brn,
arg, v

100% SLTY SH: med-drkgy, med-dk brn,
mod sft, ip fri, sme frm, sb blky-ang, tr fis,
slty, arg, non calc

95% SLTY SH: med-drkgy, med-dk brn,
mod sft, ip fri, sme frm, sb blky-ang, tr fis,
slty, arg, non calc, rr bent; 5% MRLST:
drkgy-dk brn, ip blk, mod frm-hd, sb blky-sb
ang, :3,\. slty, ip w@. calc 7 7

Luud

wxy txt, v calc; 35% MRLST: med- dk gy,
mod sft- frm, sb blky- ang, rthy, slty, arg,
calc, tr bent; 5% SLTY SH: med- dk gy, brn
lip, mod sft- frm ip, sb blky- ang, slty, arg, v sl
calc 7 7 7 7

calc, tr bent

8800

55% CHK: It- m
wxy txt, v calc;
mod sft- frm, sb
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>d gy, mod sft, sb blky, sb
5% MRLST: med- dk gy,
blky- ang, rthy, slty, arg,

60% MRLST: med-dk gy, mod sft- frm, sb
blky-ang, rthy, slty, arg, calc; 40% CHK:
gyshbn, It-med gy, mod sft, sb blky, sb wxy
txt, v calc

50% MRLST: med-dk gy, mod sft- frm, sb
blky-ang, rthy, slty, arg, calc; 50% CHK:
gyshbn, It-med gy, ip crm, mod sft, sb blky,
sb wxy txt, v cale

8800 7

60% CHK: gyshbn, It-med gy, ip crm, mod
sft, sb blky, sb wxy txt, v calc; 40% MRLST:
med-dk gy, mod sft- frm, sb blky-ang, rthy,
slty, arg, calc

60% CHK: gyshbn, It-med gy, ip cr
sft, sb blky, sb wxy txt, v calc; 40%
med-dk gy, mod sft- frm, sb blky-ar
slty, arg, calc

8800
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75% L.
M, mod 65% CHK: gyshbn, It-med gy, ip crm, mod 55% CHK: gyshbn, It-med gy, ip crm, mod 50% CHK: gyshbn, It-med gy, mod sft, sb 70% CHK: It-med gy, It gyshbn, mod sft, sb | frm, sk
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M, occ intbdd calc
reg, micxIn-xl tex, v
J-drkgy, mod sft-fri,
>ons, mod-w srt,

1; 7

75% SS: gyshbn, med-drkgy, mod sft-fri, vfg,
sb blky-sr clus, pred cons, mod-w srt,
arg-slty mtx, ip Imy/cly rch; 25% LS: med
brn, ltbn-crm, occ intbdd calc sh, mod

frm-frm, sb blky-ireg, micxIn-xI tex, v calc;
| | | |

Luuu

95% SS: med-drkgy, mod sft-fri, vfg, sb

blky-sr clus, pred cons, mod-w srt, arg-slty
mtx, ip Imy/cly rch; 5% LS: med brn,
Itbn-crm, occ intbdd calc sh, mod frm-frm,
sbh U__Q._,qm@, 3_ox_,:-x_ tex, <, calc;

100% SS: med-drkgy, mod
blky-sr clus, pred cons, mod-w srt, arg-slty
mtx, ip Imy/cly rch
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sft-fri, vfg, sb

100% SS: med-drkgy, mod sft-fri, vfg, sb
blky-sr clus, pred cons, mod-w srt, arg-slty
mtx, ip Imy/cly rch, tr calc sh
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100% SS: med-drkgy, mod
blky-sr clus, pred cons, mod-w srt, ar

mtx, ip Imy/cly rch
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sft-fri, vfg

,sb
g-slty

90% SS: med-drkgy, mod sft-fri, vfg, sb
blky-sr clus, pred cons, mod-w srt, arg-slty
mtx, ip Imy/cly rch; 10% SLTY SH: drkgy-dk
brn, sb blky-ip plty, hd, rthy, slty-aren, sl calc,

pred intbd wi sd 7
|

8800

95% SS: med-drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod-w srt,
arg-slty mtx, ip Imy/cly rch; 5% SLTY SH: drkgy-d

rthy, slty-aren, sl calc, pred intbd wi sd

k brn, sb blky-ip plty, hd, rr bri

—

8800

95% SS: I
arg-sity mt
rthy, slty-ar
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MD: 8,836'
INC: 89.97°
AZM: 177.36°
TVD: 7,930.25'
VS: 559.8'

MD: 8,926'
INC: 89.78°
AZM: 180.35°

TVD: 7,930.45'
VS: 649.72'
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MD: 9,015’
INC: 90.06°
AZM: 180.14°
TVD: 7,930.58'

—T—— VS:738.7" mmmmmm

ed-drkgy, mod sft-fri, vfg, sb b
, ip Imy/cly rch; 5% SLTY SH:
en, sl calc, pred intbd wi sd

Iky-sr clus, pred cons, mod-w srt,

drkgy-dk brn, sb blky-ip plty, hd, rr brit,

90% SS: med-drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod-w srt,
arg-slty mtx, ip Imy/cly rch; 10% SLTY SH: drkgy-d
brit, rthy, slty-aren, sl calc, pred intbd wi sd

blky-ip plty, hd, rr

SETVD (R

85% SS: med-drkgy, brn, mo
arg-slty mtx, ip Imy/cly rch, m
mod-hd, rr brit, rthy, slty-aren

8800
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MD: 9,105 MD: 9,194
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VS: 828.66' s e s e s e 11— VS:917.53' =

d sft-fri, vfg, sb blky-sr clus, pred cons, mod-w srt,
od calc; 15% SLTY SH: drkgy-dk brn, sb blky-ip plty,
, sl calc, com intbd wi sd

TV (1

arg-slty mtx, ip Imy/cly rch, mod calc; 15% SLTY SH: drkgy-dk brn, sb blky-ip
mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd wi sd

8800

85% SS: med-drkgy, brn, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod-w srt,

plty,

90% SS: med-drkgy, brn, mod sft-fri, vfg, sb blk
arg-slty mtx, tr cly, sl calc; 10% SLTY SH: drkg;
brit, rthy, slty-aren, sl calc, com intbd wi sd

8800
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MD: 9,372
INC: 89.94°
AZM: 174.96°
TVD: 7,930.72'
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MD: 9,462
INC: 89.88°
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TVD: 7,930.86'

1,006.24' =

VS: 1,094.77" To—x——I

r— VS: 1,184.32'

e e

y-sr clus, pred cons,
y-dk brn, sb blky-ip p

mod srt,
Ity, mod-hd, rr

WD it

90% SS: med-drkgy, brn, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod srt, arg,
slty-cly mtx, sl calc, tr bent; 10% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod-hd, rr
brit, rthy, slty-aren, sl calc, com intbd wi sd

8800

85% SS: med-drkgy, brn, mod sft-fri, vfg,
slty-cly mtx, sl calc; 15% SLTY SH: drkg
rthy, slty-aren, sl calc, com intbd wi sd

8800
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-dk brn, sb blky-ip

plty, mc
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MD: 9,551
INC: 89.75°
AZM: 177.73°
TVD: 7,931.14'
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MD: 9,640
INC: 90.25°
AZM: 179.99°
TVD: 7,931.14'

T VS:1,361.99' = e E— —

VS:1,273.07" —

mod srt, a

d-hd, rr brit,

rg,

STV (f)
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90% SS: med-drkgy, brn, mod sft-fri, vfg, sb blky-sr clus, pred cons,
slty-cly mtx, v sl-non calc, tr bent; 10% SLTY SH: drkgy-dk brn, sb bl
mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd wi sd

mod srt, arg,
ky-ip pity,

S i

8800

90% SS: med-drkgy, brn, mod sft-fri, vfg, sb blky-sr clus, pred cons,
arg, slty-cly mtx, v sl-non calc, tr bent; 10% SLTY SH: drkgy-dk brn,
plty, mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd wi sd

mod srt,
sb blky-ip
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7300 7300 7300
MD: 9,730 MD: 9,819 MD: 9,909
INC: 90.37° INC: 90.22° INC: 90.18°
AZM: 182.84° AZM: 183.59° AZM: 182°
TVD: 7,930.66' TVD: 7,930.2' TVD: 7,929.88'
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IV (R : FIVD (R STV (f

95% SS: med-drkgy, brn, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod stt, 95% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg, sb blky-sr clus, pred cons, 95% SS: n
arg, slty-cly mtx, v sl-non calc; 5% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod-w srt, arg, slty-cly mtx, v sl-non calc; 5% SLTY SH: drkgy-dk brn, sb blky-ip mod-w srt,
mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd wi sd plty, mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd wi sd plty, mod-

8800 8800 8800
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MD: 9,998’
INC: 89.91°
AZM: 180.17°
TVD: 7,929.81"

MD: 10,088
INC: 89.97°
AZM: 179.17°
TVD: 7,929.91

—— VS: 1,719.88'

1 VS: 1,809.85'

7300

1ed-drkgy, brn, mod sft-fri, occ frm, vfg, sb blky-sr clus, pred cons,
arg, slty-cly mtx, v sl-non calc; 5% SLTY SH: drkgy-dk brn, sb blky-ip

d, rr brit, rthy, slty-aren, sl calc, com intbd wi sd

TV
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90% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg, sb blky-sr clus, pred cons,
mod-w srt, arg, slty-cly mtx, v sl-non calc; 10% SLTY SH: drkgy-dk brn, sb blky-

plty, mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd wi sd

p

SND (7

90% SS: med-drkgy, brn, m
mod-w srt, arg, slty-cly mtx,
plty, mod-hd, rr brit, rthy, slt

8800




1000 4 1000
300 300
699 ft/hr
504 ft/hr Hob >> /fl\r A 5&/ ) /\) b s ) \ s
I N — WA r
&()f /\l/\(-/\n))/)(()\z/\l\(/\( Gamma () Qg ™ \._ (. |/ \. /\ ! Gamma (ARI) N ) ™
= - i~ SE—— e i
~—YT )/(\\)/I\\l/\/\l\l\l\l\l\\/l\/ I\\\N\\ dhs /\\\\I/I\\ N~ ANEEgp S 1] ] \ s NN |\\//(
111 api .\ ) ™~
92
/ ((\ L~ A~ 20
0 0
0 0
500D 500D
5000 5000
ycle for Survey _ 3078u 2883u
4B5 8 -
L~ GASTnits) N = GAS (Units) I/I
T g
\\\. C1-C4{(uhit$) N 7 C1-C4{(unit$) N \\l\ll\l
o M / ™ A
ANV SN i N "
N P Tt el T ——— \\\\ .......... llll.lllll -
T WOB: 5.2K N e T ~
RPM: 141 1 .
cofperasaoest 44 ;
ORI e Y I SPM: 104/104 | ol e 0 A O 000 0 e k0 o o N
o o o o o n A_U T o o o o o o o o o o o o ' o o o o
< n «© ~ [es] [} o — N ™ < [Te) «© ~ [¢0) [«2) o - N [} < 0
— — — — — - [ I N « ] 2 2 (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
— — — — — — — — — — — — — — — — — — — — — —
_ i —
Il! »

7300 7300
MD: 10,177 MD: 10,266 MD: 10,3t
INC: 89.88° INC: 89.94° INC: 89.9:
AZM: 180.07° AZM: 182.96° AZM: 184
TVD: 7,930.03' TVD: 7,930.17" TVD: 7,93
2 VS: 1,987.8' VS: 2,077

od sft-fri, occ frm, vfg, sb blky-sr clus, pred cons,
v sl-non calc; 10% SLTY SH: drkgy-dk brn, sb bl

y-aren, sl calc, com intbd wi sd

ky-ip

85% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg, sb blky-sr clus, pred cons,
mod-w srt, sl arg, mod slty-cly mtx, v sl-non calc; 15% SLTY SH: drkgy-dk brn,
sb blky-ip plty, mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd wi sd

90% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg
srt, sl arg, mod slty-cly mtx, tr-mod calc; 10% SLT
mod-hd, rr brit, rthy, slty-aren, sl-tr calc, com intbt

8800




4 1000 " 1000
300 300
723 ft/hr
\./) ) a oo ROP (ft/hr)
o amim; ) Gamma (AHI)
A BV S AT
— AN \\I \~T \Q/ \\ll\ /ll\\/ LA " LA N\ \J
114 oo SApyS 186 ftlh 197 fuh
api
P AN s \/V ANA =N —\/ NN\ -/ NS —_—
] N N AN~ d\l\l/ AT NNA P AN - I\I\/ﬂl\\: L~
0 0 39 api
500p Reduce Drilling Parameters 500p
5p0p for Fort Hays 5p0p
2789u
L =~
_ —~ |/ GAS (linits) N A (Units)
] G1-C4i(uhit§) G1-C4(untg) N \\ll//
3019u
..................... - C1: 50.0% [y e
“Tlc2: 24.7%
. c3: 17.3% (19 )
o e 8.0% [ttt % B
o o o ' A_U. T o o o o o o o o o o o o
[Te} N~ [e0) [©2] o — N ™ < <o) (=) o - [3Y) ™ <
0 @ 0 e < < < < < < < n n n n L
o o o o o o o o o o o o o o o o
— — — — — — — — — — — — — — — —
" : " B =

6' MD: 10,445 MD: 10,535
j° INC: 89.72° INC: 89.88°
AZM: 183.5° AZM: 184.54°
TVD: 7,930.52' TVD: 7,930.84'
 — “ T “ T “ T “  — “ — VS: 2,166.64' “ T “ T “ —— T “ T “ T “ T “  m— “ T T “ T “  — “ T “ T “ —— VS: 2,256.53' T “ “ T “ T “ T “  — “ T—
e e P P P E—— E— e— e = T e e P P P E—— E— l

 sb blky-sr clus, pred cons, mod-w

Y SH: drkgy-dk brn,
1 wi sd

sb blky-ip plty,

8

Drilled into Fort Hays: 10440' MD _

60% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg, sb blky-sr clus, pred cons, mod-w
srt, sl arg, mod slty, Imy/cly mtx, mod calc; 35% LS: med brn, Itbn-crm, mod frm-frm,
sb plty-ireg, rr sb blky, micxIn-xl tex, v calc; 5% SLTY SH: drkgy-dk brn, sb blky-ip plty,
mod-hd, rr brit, rthy, slty-aren, tr calc, com intbd wi sd

e

8

800

65% LS:

med brn, Itbn-crm, mod frm-frm, sb blky-sb plty/ang, micxli
30% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg, sb blky-sr clus, pi
srt, sl arg, mod slty, Imy/cly mtx, mod calc; 5% SLTY SH: drkgy-dk
mod-hd, rr brit, rthy, slty, Imy, ip aren, calc




P (ft/hr)
nma (AHI)

Q3

. e
r 31 api 200 ft/hr gy \l\/\ \l\
/NN SNV N A ASS~ “A ”\I / ” e
WOB: 27.4K O |MW 11.05/ VIS 65 L
RPM: 71 P
PP: 3747PSI
SPM: 86/87 Jes1n
: |
(Units) -
EER CAXTS) - — \ g
/\ 2607u
[ N ENS S 0 A T C1: 54.8%
.. C2: 21.1%
g | drebenden C31 15.7%
C4: 8.4%

10,610
10,620
10,630

10,720
10,750
10,770

| 10,780

T
o
<)
~
=)

MD: 10,624
INC: 90.22°
AZM: 184.71°
TVD: 7,930.76'

s s s 1) VA WG V4 YRC I AN« s s s s s s s s e e e —— ———

-xl tex, v calc;
ed cons, mod-w

orn, sb blky-ip plty,

8800 7 7

e e == ===

85% LS: med-Itbn, crm-bf wh, frm-mod frm, occ brit, sb blky-sb ang, micxIn-xI tex, v
calc; 10% SS: med-drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod srt, arg,
slty, Imy/cly mtx, mod calc; 5% CALC SH: medgy, dl bishgy, mod sft, sb blky-sb

plty, slty, calc, grdg mrl

80% LS: med-Itbn, crm-bf wh, frm-mod frm, occ brit, sb blky-sb ang, micxIn-xI tex, v
calc, tr flor cal; 15% SS: med-drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod
srt, arg, slty, Imy/cly mtx, mod calc; 5% CALC SH: medgy, dI blshgy, mod sft, sb
blky-sb plty, slty, calc, grdg mrl




1000 1000®

300 300

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

Gamm i G a (ARI Gamma (AR!

109 api ) 99 api v
it
— /\\ M AT ANALA A~ Vaud N
\_ 30 api 200 ft/hr |
Ny — LA = A\

v 4 M\ '\II A““”nMVA\I\\'l\) Nt A SNV [~ 7 ™ IMQ: an M

0 A 0 r 0

0 0 0
H_ 5000 _w_ Flare || © WOB: 13.9K || 5000 _ 5' Flare

5000 5 RPM: 71 5000 7 7 _

PP: 3523PSI

SPM: 87/87

D: 10,803' MD: 10,893
C:90.71° INC: 90.15°
’M: 182.82° AZM: 181.5°
/D: 7,929.27 TVD: 7,928.6'
>: 2,5624.18' e e e e e e e VS: 2,614.16'

10911' MD: 20' D/U Fault
Fort Hays to Codell

1| VS: 2,703.16'

MD: 10,982
INC: 90.28°
AZM: 180.94°
TVD: 7,928.26'

80% LS: med-Itbn, crm-bf wh, frm-mod frm, occ brit, sb blky-sb ang, micxIn-xI tex, v
calc, tr flor cal; 10% SS: med-drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod
srt, arg, slty, Imy/cly mtx, mod calc; 10% CALC SH: medgy, dlI blshgy, mod sft, sb
blky-sb plty, slty, calc, grdg mrl

8800

[A4auy)
75% LS: med-Itbn, crm-bf wh, frm-mod frm, occ brit, sb blky-sb ang, micxIn-xI tex, v 65% SS: me
calc, tr flor cal; 15% SS: med-drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod slty, Imy/cly |
srt, arg, slty, Imy/cly mtx, mod calc; 10% CALC SH: medgy, dl blshgy, mod sft, sb blky-sb ang,
U_J\-ms plty, ﬂ_Q. calc, Waa mrl sb blky-sb pl
8800




1000 -
300
Hob gt D 504 ft/lhr \/ )
I
. ; ™~ A
116 api s DEABA Gamma (AR 118 api | | \y\PP}‘nK g N \MA A \V o ~
N =T =TTV [—— AT NN =T |\ﬂ\|\ [~ l\l/\l \//I
-~/ N
A ADAANAM WA NA— N A N YW1 \ 97 api
300 ft/hr N
|l\\ 0 0
0 0
5000 | MW 11.0/ VIS 63 _ 1849u 5000
P c1: 58.7% 0P
C2: 20.5%
2659y | C3: 12.7%
= | [ca 8.2%
// aul A AS$ (Uinits)
/ \ b . “
N /7 C1-C4 (Yhis)
7 >
NG 7 NS L~
I S I e e b o P T O o e B U S o NQ | A
/] 3 LI ot [ T I P PP PR PPE P 754 R
o o o o o o o o o o o o o o
N (52} < o ~ [¢6) ™ < n «© ~ [¢0) N ™
o o o o o o - — — — — - N N
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7300 7300
MD: 11,071 MD: 11,161
INC: 89.51° INC: 89.75°
AZM: 176.13° AZM: 176.14°
TVD: 7,928.42' TVD: 7,929.01

VS: 2,792.04' | :1VS: 2,881.68'

Vo) 1TV Il
d-drkgy, brn, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod srt, arg, 80% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg, sb blky-sr clus, pred cons, 90% SS: med-drkgy, brn, mod
ntx, mod calc; 30% LS: med-Itbn, crm-bf wh, frm-mod frm, occ brit, sb mod-w srt, arg, slty-cly mtx, sl calc; 20% SLTY SH: drkgy-dk brn, sb blky-ip plty, srt, arg, slty-cly mtx, tr calc, tr |
micxIn-xl tex, v calc, tr flor cal; 5% CALC SH: medgy, dI blshgy, mod sft, mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd wi sd mod-hd, rr brit, rthy, slty-aren,

ty, slty, calc, grdg mrl

7 7 7 8800 8800




1000 100 "
300 300
600 ft/hr
/l lll\wt 11\, \’NVINMW\III‘— R MINJrI Nw Il\/ o~ II{I,\1£ A me \/,N\IHMAU 1 _ I\II\’ (/\l T\
N lI,u\ZN”IIII N”\\\lull\ 1l‘ﬂ et M%J v \\Nw N“l\|l \I// ~~—" —N\A e LY wNIl o — \\ T ~N \\llllllll\lll\.\g
—
\ 139 api \ 110 api

( x \ M
0 0
0 0
5000 5000
5000 5000

2888u Hard Reset Directional: Down Link Error _ wﬁc
<EH _
- o \ g /
/ \\\ G1-C4[(unit}) //
L/
55> A 0 0 o N
.............................................. 1 wos: 28.1K ™
....... RPM: 141

m PP: 4973PS|

2 e e -1l SPM: 103/103

- 111,450

MD: 11,250'
INC: 89.69°
AZM: 176.65°
TVD: 7,929.44'
VS: 2,970.37"

7300

MD: 11,340'
INC: 89.78°
AZM: 177.18°
TVD: 7,929.86'
VS: 3,060.12"

7300

MD: 11,429

INC: 89.85° I

AZM: 175.59° 11463' |

TVD: 7,930.14' Middle f
:1{VS: 3,148.8' g cheReReReRene)

sft-fri, occ frm, vfg, sb blky-sr
_S chnks; 10% SLTY SH: drkg
s| calc, com intbd wi sd

clus, pred cons, mod-w

y-dk brn,

sb blky-ip plty,

TV Tit)

90% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg, sb blky-sr
srt, arg, slty-cly mtx, tr calc, tr LS chnks; 10% SLTY SH: drkgy-dk brn,
mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd wi sd

8800

clus, pred cons, mod-w

sb blky-ip plty,

TVDTf)

90% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg,
srt, arg, slty-cly mtx, tr calc, tr LS chnks; 10% SLT
mod-hd, rr brit, rthy, slty-aren, sl calc, com intbd w

8800




100D 1000 "
3po 11/21/2018 3po
ROP (ft/hr) ROP (ft/hr)
Gamma 33”(V§(Ill)/g>\l\/< Gamma (AH) 120 api
N\ MT YWY — _ ~—+ MYV Ny gy ARG
! /Y N M ~
.\ 106 api \//( M
v v ~ "M AN N 150 ft
Iy
219 ft/hr 0 N\, / i
|1 ] 0 wsofuhr |\ 0
_ MW 11.0/ VIS 63 _ 500p MW 11.1/ VIS 76 _ 1616u 500p
5000 C1: 61.4% 5000
C2: 20.1%
Rig Service 2534u C3: 12.6%
i C4: 5.9%
GAS (Units GAS (Units)
d1-Ca4 (unit v/// 2511uBU TG d1-C4 (unitd) 1807u
" > {E5]
.~/ TOOH FOR DIRECTIONAL, 11552' MD N \\ B = /
“1.[17:37 MST on 11/20/2018 : sl 4N
bdedo e L | RESUMED DRILLING -’
L el 07:54 MST on 11/21/2018
—

AD: 7' U/D Fault
o Upper Codell

7300

MD: 11,518
INC: 92.06°
AZM: 176.56°
TVD: 7,928.66'

VS: 3,237.42'

Bit #: 3

Size: 8.5

Make: Ulterra
Model: SPL516
Depth In: 1,152
Jets: 4x11, 4x12

MD: 11,607
INC: 94°

AZM: 178.76°
TVD: 7,923.96'
VS: 3,326.12'

Drilled into Fort Hays: 11648’

7\__u_
T

/N: 44045 I

sb blky-sr clus, pred cons, mo
Y SH: drkgy-dk brn, sb blky-ip
| sd

d-w

plty,

8800

85% SS: med-drkgy, brn, mod sft-fri, occ frm, vfg, sb blky-sr clus, pred cons, mod-w
srt, arg, slty-cly mtx, sl-tr calc; 15% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod-hd,
rr brit, rthy, slty-aren, sl calc, com intbd wi sd

8800 7

70% SS: med-drkgy, brn, mod sft-fri, vfg, sb blky-sr clus, pred cons, n
slty, Imy/cly mtx, mod calc; 20% LS: med-Itbn, crm-bf wh, frm-mod frn
blky-sb ang, micxIn-xI tex, v calc, tr flor cal; 20% SLTY SH: drkgy-dk t
plty, mod-hd, rr brit, rthy, slty-aren, tr calc, com intbd wi sd




1000 4 1000
300 300
ROP (ft/hr) ROP (ft/hr)
Gamma (ARI) Gamma (ARI)
hr 42 api 130 fvhr | d2an) o 124 fhr
N /] AN\ NN~ N NA (_ A I
B 1 9" =¥ /l\u) — N
0 0
5000 __<_<< 11.05/ VIS 72 WOB: 21.2K || 500D MW 11.05/ VIS 71 _
5000 RPM: 71 5000
PP: 4276PSI
SPM: 95/95
; 2286u ;
GAS (ynits) ., GAS (units2073u _m:mxmq Screen Maintenance

MD: 11,697' MD: 11,786' MD: 11,876'
INC: 92.34° INC: 90.12° INC: 87.97°
AZM: 178.11° AZM: 180.1° AZM: 179.51°
TVD: 7,918.98' TVD: 7,917.07' TVD: 7,918.57'
== Vs34 B e e e 1 VS: 3,504.78 [ =TTt e 'S: 3,504.74°

|

10d srt, arg, 80% LS: med-Itbn, crm-bf wh, frm-mod frm, occ brit, sb blky-sb ang, micxIn-xI tex, v 85% LS: med-Itbn, crm-bf wh, frm-mod frm, occ brit, sb blky-sb ang, micxIn-xI tex, v

1, occ brit, sb calc, tr flor cal; 10% SS: med-drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod calc, tr flor cal; 5% SS: drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod srt,

rn, sb blky-ip srt, arg, slty, Imy/cly mtx, mod calc; 10% CALC SH: medgy, dl blshgy, mod sft, sh arg, slty, Imy/cly mtx, mod calc; 10% CALC SH: medgy, dl bishgy, mod sft, sb
blky-sb plty, slty, calc, grdg mrl blky-sb plty, slty, calc, grdg mrl

8800 7 7 8800




1000 " 1000 1000
300 300 300
OP (ft/hr) ROP (ft/hr) ROP (ft/hr)
amma (AHI) Gamma (ARI) Gamma (ARI)
50 api 124 ft/hr 44 api 124 ft/hr
N\ | —— ~ NN L—~ AN S A A~ Nl LA AN U A S S Al 4 \
N
Il i V i
5000 MW 11.05 / VIS 69 1678u 0D MW 11.0/ VIS 67 5000
5000 C1: 59.6% [0 5000
C2: 20.2%
C3: 13.6%
C4: 6.5%
N,B,m,: iits) mm,mm: FAS (Uinits) 2174u GAS (Uinits)
R4 (unit$) <BE| C1-C4/(uhit$) . C1-C4/(uhit$)
i
N/ / ] \ T
.......... -0 ..u. /l\.- 0
..................... O- P O
o o o o o o o o o o o o o o o o o o
- N ™ < [Te) (%) ~ [¢6) [SN) ™ < [Te) o ~ [¢6) [2] o —
Sl Sl Sl Sl Sl Sl S Sl S S S S < A o S 3 3
— — — — — — — N N N N N N N N N N
— — — — — — — — — — — — — — — — —

MD: 11,965'
INC: 88.06°
AZM: 178.79°
TVD: 7,921.65'

VS: 3,683.63'

MD: 12,055
INC: 87.85°
AZM: 181.53°
TVD: 7,924.86'

VS: 3,773.55'

8800

90% LS: med-Itbn, crm-bf wh, frm-mod frm, occ brit, sb blky-sb ang, micxIn-xI tex, v
calc, tr flor cal, tr sd grns; 10% CALC SH: medgy, dl bishgy, mod sft, sb blky-sb plty,

slty, calc, grdg mrl

VD )

90% LS: med-Itbn, crm-bf wh, fr

calc, grdg mrl

8800

calc, tr flor cal; 10% CALC SH: med-drkg

m-mod frm, occ bri

t, sb blky-sb ang, micxIn-xl tex, v
, dl bishgy, mod sft, sb blky-sb plty, slty,

8800

85% LS: me
calc, tr flor c
calc, grdg m




OP (ft/hr)
nma (ARI)

Q3
<)
3
Q3
<)
3

nma (ARI)

)

p >3

87 api
; 128 fth AE ~ \
41 api r TN A 31 api N~ o~ I~ >\

)¢

0 150 ft/hr

(6183 OOK

MW 11.0/ VIS 65 _ WOB: 15.8K || 500D MW 11.0/ VIS 62
RPM: 71
PP: 4185PS|
SPM: 95/95

Recycle for Survey

2187u _

jwm_wuhumeuhgwwwuwwuwHuwwwyaxmwezf,y.Nxaisg;azz; ___________ A5 ARNRNANASH SRANSchnvdfEceencess seucd seece st :

HHHHH
HHHHH
HHHHHH
HHHHHH
HHHHHH
HHHHHH
HHHHHH
HHHHHH
HHHHHH
HHHHHH
HHHHHH
HHHHHH

ekl
ekl
ekl
ekl
ekl
ekl
ekl
ekl

MD: 12,144’ MD: 12,233 MD: 12,322
INC: 88.03° INC: 88.12° INC: 88.06°
AZM: 179.4° AZM: 178.58° AZM: 176.56°
TVD: 7,928.06' TVD: 7,931.05' TVD: 7,934.02'

e VS 3,862.48 [ e VS 305136 e e VS 404013 e

Drilled into Codell: 12327' M

d-Itbn, crm-bf wh, frm-mod frm, occ brit, sb blky-sb ang, micxIn-x| tex, v 90% LS: med-Itbn, crm-bf wh, frm-mod frm, occ brit, sb blky-sb ang, micxIn-xl tex, v 90% LS: pred med brn, sme It
al; 15% CALC SH: med-drkgy, dl blshgy, mod sft, sb blky-sb plty, slty, calc, tr flor cal, tr sd grns; 10% CALC SH: medgy, dl bishgy, mod sft, sb blky-sb plty, micxIn-xl tex, v calc, tr flor cal,
rl slty, calc, grdg mrl sb blky-sb plty, slty, calc, grdg

8800 8800




Cc2
C3

C4:

4 1000 1000
300 300
138 api ROP (ft/hr) 136 api p
Gamma (ARI) Gagagaa (AH) ]
73 api
\</V./nob o_ou, iz st | - A WWANMANAN- M A
\.
/| 217 funr 9 M\ ol 9 -

0 0

881u 500p C/O Hydrat sure MW 11.0/ VI 500p

C1l 5000 Switch on To ve 5000

2281u

7300

MD:
INC:

TVD

VS: 4,129.77 ﬂﬂﬂm

12,412

88.65°

AZM: 176.21° 12435' MD: 15' D/U Fault
Top to Middle Codell

17,936.6'

7300

MD: 12,501
INC: 90.15°
AZM: 177.28°

TVD: 7,937.54'
VS: 4,218.5'

bn-crm, frm
tr sd grns;
mrl

-mod frm

, occ brit,

sb blky-sb ang,

10% CALC SH: medgy, dl blshgy, mo

d sft,

95% SS: med-drkgy, brn, mod sft, occ frm
srt, sl arg-slty, cly cmt, mod calc; 5% SLTY SH: drkgy-dk brn, sb blky,

rthy

8800

slty-aren, sl calc, intbd wi sd

, vfg, sb blky-sr clu

s, pred cons, mod-w
mod-hd, brit ip,

90% SS: med-drkgy, brn, mod sft, occ frm

ip, rthy, slty-aren, sl calc, intbd wi sd

8800

srt, sl arg-slty, cly cmt, mod calc; 10% SLTY SH: «
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300 300
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WOB: 17.2K 500D _ MW 11.0/ VIS 60 500D _ 10' Flare _
RPM: 121 5000 5000
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||
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MD: 12,591
INC: 89.82°
AZM: 179.62°
TVD: 7,937.56'
VS: 4,308.39'

7300

MD: 12,680'
INC: 90.37°
AZM: 179.13°
TVD: 7,937.41'
VS: 4,397.34'

7300

MD: 12,769
INC: 90.15°
AZM: 181.22°
TVD: 7,937.01
VS: 4,486.32'

) blky-sr clus, pred cons, mod-w
Irkgy-dk brn, sb blky, mod-hd,

brit

8800

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w
sb blky, mod-hd,

srt, sl arg-slty, cly cmt, mod calc; 10% SLTY SH: drkgy-dk brn,
ip, rthy, slty-aren, sl calc, intbd wi sd

brit

srt, sl arg-slty,

8800

100% SS: med-drkgy, brn, mod s

cly cmt, mod calc;

Tr SLTY SH

ft, occ frm, vfg, sb blky-sr clus, pred




" 1000 " 1000
300 300
r
=
5 J ROP (ft/hr) _> g'\ 3) ROP (77 g Ani ) > -
Garhma (A \l\u/> a =\ Garmr 119 api I\\/IL /7 /1 '\ r\ MV ( 300 ft/hr \/-n\\l
e, — N
h\/ 94 api
-
0 0
0 156 ft/ 0
5000 5000 MW 11.0/ VIS 62 _ WOB: 31.9K
5000 5000 RPM: 141
PP: 5345PSI
2897 .
2657 97u 2795u SPM: 103/104
@ = o
_ . mKwAa:ﬂMWII | — 1/ Sy
7 Q1=C4{(uhit}) / \\\ / C1=C4f(uhit}) 77
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7300

11 VS: 4,576.31"

MD: 12,859
INC: 89.38°
AZM: 179.84°
TVD: 7,937.38'

7300

MD: 12,948
INC: 89.91°
AZM: 179.61°
TVD: 7,937.93'

1:{VS: 4,665.28'

cons, mod-w

TVD(fty

100% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w
| arg-slty, cly cmt, mod calc;

srt, s

8800

Tr SLTY SH

8800

100% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w

srt

1

sl arg-slty

, cly cmt, mod calc; Tr SLTY SH
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7300

MD: 13,038
INC: 90.18°
AZM: 180.12°
TVD: 7,937.86'
VS: 4,755.25'

7300

MD: 13,127
INC: 89.97°
AZM: 179.87°
TVD: 7,937.74'
11| VS: 4,844.23'

7300

MD: 13,21
INC: 89.9
AZM: 177
TVD: 7,93
VS: 4,933

8800

100% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb

srt

1

sl arg-slty

, cly cmt,

mod calc; Tr SLTY

SH

blky-sr cl

us, pred cons, mod-w

8800

100% SS: med-drkgy, brn, mod

srt

1

sl arg-slty, cly cmt, mod calc

sft, occ frm, vfg, sb
; Tr SLTY SH

blky-sr clus, pred cons, mod-w

100% SS: met
srt, sl arg-slty,

8800
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7300

MD: 13,306
INC: 90.25°
AZM: 179.81°
TVD: 7,937.61'

;| VS: 5,023.04'

7300

MD: 13,395
INC: 90.4°
AZM: 181.18°
TVD: 7,937.11"
VS:5,112.02'

cly cmt, mod calc; Tr SLTY SH

1-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w

8800

100% SS: med-drkgy, brn, mod sft, occ frm,
srt, sl arg-slty, cly cmt, mod calc; Tr SLTY S

vfg, sb b
I

Iky-sr clus, pred cons, mod-w

95% SS: med-drkgy, brn, mod
srt, sl arg-slty, cly cmt, mod ca
rthy, slty-aren, sl calc, intbd wi

8800
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MD: 13,485'
INC: 89.78°
AZM: 181.41°
TVD: 7,936.97"
VS: 5,202.02'

7300

MD: 13,574
INC: 89.85°
AZM: 179.72°
TVD: 7,937.26'
VS: 5,291.01"

7300

A
T\

sft, occ frm

c; 5% SLTY SH: drkgy-dk brn

sd

, vfg, sb blky-sr clus, pred cons, mod-w

, sb blky, mod-hd, brit ip,

95% SS: med-drkgy, brn, mod sft, occ frm

, Vfg, sb blky-sr clu

s, pred cons, mod-w

srt, sl arg-slty, cly cmt, mod calc; 5% SLTY SH: drkgy-dk brn, sb blky, mod-hd, brit ip,

rthy, slty-aren, sl calc, intbd wi sd

8800

8800

95% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb
srt, sl arg-slty, cly cmt, mod calc; 5% SLTY SH: drl
rthy, slty-aren, sl calc, intbd wi sd
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7300 7300
D: 13,663' MD: 13,753' MD: 13,842
C: 89.85° INC: 90° INC: 90.03°
’M: 178.67° AZM: 177.6° AZM: 177.75°
/D: 7,937.49' TVD: 7,937.61' TVD: 7,937.58'
5: 5,379.96' :|VS: 5,469.83' VS: 5,558.66'

blky-sr clus, pred cons, mod-w 90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred c
«gy-dk brn, sb blky, mod-hd, brit ip, srt, sl arg-slty, cly cmt, mod calc; 10% SLTY SH: drkgy-dk brn, sb blky, mod-hd, brit srt, sl arg-slty, cly cmt, mod calc; 10% SLTY SH: drkgy-dk brn, sb blk
ip, rthy, slty-aren, sl calc, intbd wi sd ip, rthy, slty-aren, sl calc, intbd wi sd

8800 8800
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7300

MD: 13,931
INC: 90.06°
AZM: 179.38°
TVD: 7,937.51"
11| VS: 5,647.56'

7300

MD: 14,021
INC: 90.03°
AZM: 181.59°
TVD: 7,937.44'
VS: 5,737.55'

ons, mod-w
/, mod-hd, brit

srt, sl arg-slty, cly cmt, mod calc; 10% SLTY SH: drkgy-dk brn
ip, rthy, slty-aren, sl calc, intbd wi sd

8800

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w

, sb blky,

mod-hd, brit

TVD(ft)

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clu

srt, sl arg-slty, cly cmt, mod calc; 10% SLTY SH: dr
ip, rthy, slty-aren, sl calc, intbd wi sd

8800

kgy-dk brn, sb blky

s, pred cons, mod-w

, mod-hd,

brit
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7300

MD: 14,110'
INC: 90°

AZM: 181.7°
TVD: 7,937.42'
VS: 5,826.55'

7300

MD: 14,200'
INC: 90.28°
AZM: 182.13°
TVD: 7,937.2'
VS: 5,916.54'

MD: 14,289
INC: 90.09°
AZM: 184.51°
TVD: 7,936.91'
VS: 6,005.47"

7300

TVD(fty TVD {ft) TVD(ft)
95% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 95% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 90% SS: me
srt, sl arg-slty, cly cmt, mod calc; 5% SLTY SH: drkgy-dk brn, sb blky, mod-hd, brit ip, srt, sl arg-slty, cly cmt, mod calc; 5% SLTY SH: drkgy-dk brn, sb blky, mod-hd, brit ip, srt, sl arg-slt
rthy, slty-aren, sl calc, intbd wi sd rthy, slty-aren, sl calc, intbd wi sd ip, rthy, slty-

8800 8800 8800
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MD: 14,378
INC: 89.82°
AZM: 184.7°

TVD: 7,936.98'
VS: 6,094.32'

7300

14425' MD: 9' U/D Fault
Base to Middle Codell

MD: 14,468
INC: 90.12°
AZM: 183.18°
TVD: 7,937.03'
VS: 6,184.21'

7300

d-drkgy, brn, mod sft, occ frm,

vfg, sb blky-sr clus, pred cons, mod-w

y, cly cmt, mod calc; 10% SLTY SH: drkgy-dk brn, sb blky, mod-hd,

aren, sl calc, intbd wi sd

brit

TVDft)

85% SS: med-drkgy, brn, mod sft, occ frm,
srt, sl arg-slty, cly cmt, mod calc; 15% SLT
ip, rthy, slty-aren, sl calc, intbd wi sd

8800

vfg, sb blky-sr clus, pred co
Y SH: drkgy-dk brn, sb blky,

ns, mod-w

mod-hd,

brit

VD U

85% SS: med-drkgy, brn, mod
srt, sl arg-slty, cly cmt, mod ca
ip, rthy, slty-aren, sl calc, intbd

8800
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MD: 14,557
INC: 90.12°
AZM: 181.87°

TVD: 7,936.84'
VS: 6,273.18'

7300

7] VS: 6,363.18'

MD: 14,647
INC: 90.03°
AZM: 180.1°
TVD: 7,936.72'

7300

MD: 14,736
INC: 90°
AZM: 178.29°
TVD: 7,936.7

VS: 6,452.12"

sft, occ frm

c; 15% SLTY SH: dr

wi sd

, vfg, sb blky-sr clu
kgy-dk brn, sb blky, mod-hd,

s, pred cons, mod-w
brit

' TVD

90% SS: med-drkgy, brn, mod sft, occ frm
srt, sl arg-slty, cly cmt, mod calc; 10% SLTY SH: dr
ip, rthy, slty-aren, sl calc, intbd wi sd

8800

, Vfg, sb blky-sr clu

kgy-dk brn, sb blky

s, pred cons, mod-w

, mod-hd,

brit

VD )

90% SS: med-drkgy, brn, mod sft, occ frm,
srt, sl arg-slty, cly cmt, mod calc; 10% SLT
ip, rthy, slty-aren, sl calc, intbd wi sd

8800

vfg, sb
Y SH: d
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TVD: 7,936.61'

7300

MD: 14,915
INC: 89.97°
AZM: 179.77°
TVD: 7,936.54'

bl
rkgy-dk brn

FTVD

ky-sr clus, pred cons, mod-w 90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus,
srt, sl arg-slty, cly cmt, mod calc; 10% SLTY SH: drkgy-dk brn,

ip, rthy, slty-aren, sl calc, intbd wi sd

sb blky, mod-hd, b

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb
srt, sl arg-slty, cly cmt, mod calc; 10% SLTY SH: d

ip, rthy, slty-aren, sl calc, intbd wi sd

8800

blky-sr clus, pred

rkgy-dk brn, sb b
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7300

MD: 15,004
INC: 89.69°
AZM: 178.4°
TVD: 7,936.8'

VS:6,719.94'

MD: 15,094
INC: 89.57°
AZM: 178.8°
TVD: 7,937.38'

VS: 6,809.85'

MD: 15,183
INC: 90.06°
AZM: 178.74°
TVD: 7,937.67"
VS: 6,898.77"

cons, mod-w
ky, mod-hd, brit

8800

15094' MD: 5' U/D Fault
Scraped Fort Hays

85% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w
srt, sl arg-slty, cly rch cmt, mod calc; 15% SLTY SH: drkgy-dk
mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd

brn, sb blky-plty,

8800

85% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clu
, cly/Imy rch cmt, mod calc; 15% SLTY SH: drkgy-dk brn,

srt, sl arg-slty
mod-hd, brit i

p, rthy, slty-aren, sl calc, com intbd wi sd

s, pred cons, mod-w

sb blky-plty,
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7300 7300 7300
MD: 15,272' MD: 15,362'
INC: 90.18° INC: 89.23°
AZM: 181.04° AZM: 178.75°
TVD: 7,937.48' TVD: 7,937.95'
I VS: 6,087.74' IS T VS 7,077.71 T

85% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 80% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 80% SS: v
srt, sl arg-slty, cly/Imy rch cmt, mod calc; 15% SLTY SH: drkgy-dk brn, sb blky-plty, srt, sl arg-slty, cly/Imy rch cmt, mod-tr calc; 20% SLTY SH: drkgy-dk brn, sb blky-plty, srt, sl arg-<
mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd mod-hd, br

8800 8800 8800
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MD: 15,451
INC: 90°

AZM: 178.04°
TVD: 7,938.54'

7300

MD: 15,540'
INC: 89.91°
AZM: 178.59°
TVD: 7,938.61'

VS: 7,166.6' e S S E— S ———

VS: 7,255.48'

7300

MD: 15,630'
INC: 89.63°
AZM: 178.7°
TVD: 7,938.98'

VS:7,345.39' j

ied-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr cl

us, pred cons, mod-w

Ity, cly/ip Imy rch cmt, sl-tr calc; 20% SLTY SH: drkgy-dk brn, sb blky-plty,

it ip, rthy, slty-aren, sl calc, com intbd wi sd

8800

90% SS: med-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr clus, pred cons, mod-w
, cly rch cmt, sl-non calc; 10% SLTY SH: drkgy-dk brn, sb blky-plty,
p, rthy, slty-aren, sl calc, com intbd wi sd

srt, sl arg-slty
mod-hd, brit i

8800

90% SS: med-drkgy, brn, moc
srt, sl arg-slty, cly rch cmt, v s
mod-hd, brit ip, rthy, slty-aren
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7300 7300
MD: 15,719’ MD: 15,808’
INC: 89.97° INC: 90.09°
AZM: 179.36° AZM: 181.53°
TVD: 7,939.29' TVD: 7,939.24'
St e e e e e VS 743433 Ty St VS: 7,523.31

STVD )

™D

90% SS: med-drkgy, brn, mod sft-sme frm, vfg, <
srt, sl arg-slty, cly rch cmt, sl-non calc, rr bent; 1(
blky-plty, mod-hd, brit ip, rthy, slty-aren, sl calc, c

| sft-sme frm, vfg, sb blky-sr clus, pred cons, mod-w
-non calc; 10% SLTY SH: drkgy-dk brn, sb blky-plty,
sl calc, com intbd wi sd

90% SS: med-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr clus, pred cons, mod-w
srt, sl arg-slty, cly rch cmt, v sl-non calc; 10% SLTY SH: drkgy-dk brn, sb blky-plty,
mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd

8800 8800
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7300

MD: 15,897
INC: 89.82°
AZM: 184.02°
TVD: 7,939.31"

MD: 15,987
INC: 90.12°
AZM: 182.67°
TVD: 7,939.36'

VS:7,612.27

VS: 7,702.21'

7300

MD: 16,07
INC: 90.2:
AZM: 181
TVD: 7,93

VS: 7,791
I ]

b blky-sr clus, pred cons, mod-w
)% SLTY SH: drkgy-dk brn, sb
om intbd wi sd

8800

®

85% SS: med-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr clus, pred cons, mod-w
, cly rch cmt, sl-non calc; 15% SLTY SH: drkgy-dk brn, sb blky-plty,

srt, sl arg-slty
mod-hd, briti

p, rthy, slty-aren, sl calc, com intbd wi sd

8800

0

90% SS: med-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr clus, prec
srt, sl arg-slty, cly rch cmt, sl-non calc; 10% SLTY SH: drkgy-dk brn
mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd
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7300

MD: 16,165'
INC: 90°

AZM: 180.58°
TVD: 7,938.83'

7300

MD: 16,255'
INC: 90.06°
AZM: 178.63°
TVD: 7,938.78'

VS:7,970.16'

VS: 7,880.2'

| cons, mod-w

sb blky-plty,

srt, sl arg-slty
mod-hd, brit i

8800

85% SS: med-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr clus, pred cons, mod-w
, cly rch cmt, sl-non calc; 15% SLTY SH: drkgy-dk brn, sb blky-plty,
p, rthy, slty-aren, sl calc, com intbd wi sd

95% SS: med-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr clu

srt, sl arg-slty, cly rch cmt, sl-non calc; 5% SLTY SH: drkgy-dk brn, sb
mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd

8800

s, pred cons, mod-w

blky-plty,
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7300

MD: 16,344’
INC: 90.09°
AZM: 177.07°
TVD: 7,938.67'

7300

7300

VS: 8,059

MD: 16,433 M
INC: 89.35° IN
AZM: 178.39° A
TVD: 7,939.1' T
- VS: 8,147.83' V¢

8800

95% SS: med-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr cl
srt, sl arg-slty, cly rch cmt, sl-non calc; 5% SLTY SH: drkgy-
mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd

us, pred cons, mod-w
dk brn, sb blky-plty,

srt, sl arg-slty, cly rch cmt, sl-tr calc, v rr LS flks; 10% SLTY SH: drkgy
blky-plty, mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd

8800

90% SS: med-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr clus, pred cons, mod-w

-dk brn, sb

85% SS:
srt, sl arg-<
brn, sb blk

8800
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7300 7300
D: 16,523' MD: 16,612 MD: 16,701
C:90.71° INC: 88.74° INC: 89.48°
’M: 180.14° AZM: 178.39° AZM: 173.83°
/D: 7,939.05' TVD: 7,939.48' TVD: 7,940.86'
>:8,237.78 B Er o E e e D e o D T T T T — VS: 8,326.72' Tttt B T T T BT VS 841533 EE ettt o

ied-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr clus, pred cons, mod-w
Ity, cly rch-ip Imy cmt, tr-mod calc, rr LS flks; 15% SLTY SH: drkgy-dk
/-plty, mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd

85% SS: med-drkgy, brn, mod sft-sme frm, vfg, sb blky-sr clus, pred cons, mod-w
srt, sl arg-slty, cly rch-ip Imy cmt, mod calc, rr LS flks; 15% SLTY SH: drkgy-dk brn,
sb blky-plty, mod-hd, brit ip, rthy, slty-aren, tr calc, com intbd wi sd

8800

B (R

80% SS: med-drkgy, brn, mod
sl arg-slty-Imy mtx, cly rch cmt,
mod-hd, brit ip, rthy, slty-aren, |

8800
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MD: 16,791' MD: 16,880"
INC: 89.66° INC: 89.14°
AZM: 174.13° AZM: 176.83°
TVD: 7,941.54' TVD: 7,942.47'
———— ———— VS: 8,504.62' ———— ———— ———— =TT V/S: 8,593.16' =T

sft-sme frm, vfg, sb blky-sr clus, pred cons, mod srt,
mod calc; 20% SLTY SH: drkgy-dk brn, sb blky-plty,
mod calc, com intbd wi sd

75% SS-SLTY SS: med-drkgy, It-med brn, mod sft-fri, vfg, sb blky-sr clus, pred cons,
mod srt, sl arg, slty/cly mtx, ip Imy, mod calc; 25% SLTY SH: drkgy-dk brn, sb blky-plty,
mod-hd, brit ip, rthy, slty-aren, mod calc, com intbd wi sd

8800

75% SS-SLTY SS: med-drkgy, It-med brn, mod sft-f
mod srt, sl arg, slty/cly mtx, ip Imy, mod calc; 25% ¢
mod-hd, brit ip, rthy, slty-aren, mod calc, com intbd

8800
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7300

MD: 16,969 MD: 17,059 MD: 17,148

INC: 89.29° INC: 89.17° INC: 89.08°

AZM: 177.41° AZM: 180.36° AZM: 180.8°

TVD: 7,943.69' TVD: 7,944.9' TVD: 7,946.26'

VSiBeBLoY B e e VST e e e e e e e VS 680082 SRt e et

Ti, vfg, sb blky-sr clus, pred cons,
SLTY SH: drkgy-dk brn, sb blky-plty,
wi sd

85% SS-SLTY SS: med-drkgy, It-med brn, mod sft-fri, vfg, sb blky-sr clus, pred
cons, mod srt, sl arg, slty/cly mtx, ip Imy, mod-tr calc; 15% SLTY SH: drkgy-dk brn,
sb blky-plty, mod-hd, brit ip, rthy, slty-aren, tr calc, com intbd wi sd

90% SS: med-drkgy, It-med brn, mod sft-fri, vfg, sb blky-sr clus, prec
srt, sl arg, slty/cly mtx, sl-tr calc; 10% SLTY SH: drkgy-dk brn, sb blk
brit ip, rthy, slty-aren, sl calc, com intbd wi sd

8800 8800
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7300

MD: 17,237
INC: 89.29°
AZM: 179.76°
TVD: 7,947.53'

VS: 8,949.8'

7300

MD: 17,327
INC: 89.66°
AZM: 180.59°
TVD: 7,948.35'

VS:9,039.78' =

1 cons, mod-w
y-plty, mod-hd,

8800

90% SS: med-drkgy, It-med brn, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod-w
srt, sl arg, slty/ip Imy mtx, cly rch cmt, tr-mod calc; 10% SLTY SH: drkgy-dk brn,
blky-plty, mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd

sb

8800

90% SS: med-drkgy, It-med brn, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod-w

srt,
bri

5

sl arg, slty/ip Imy mtx, cly rch cmt, tr calc, v rr LS flks; 10% SLTY SH: drkgy-dk

sb blky-plty, mod-hd, brit ip

rthy, slty-aren, sl calc, com intbd wi sd
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7300

MD: 17,595
INC: 89.38°
AZM: 184.4°

7300 7300
MD: 17,416' MD: 17,506’
INC: 89.45° INC: 89.38°
AZM: 180.73° AZM: 183.3°
TVD: 7,949.04' TVD: 7,949.96'
VS:9,128.77' ‘=1 | E— — — — | E— — — — ——T——T1 7171 VS:9,218.75 == | E— — — —  E—

——1 VS: 9,307.65'

TVD: 7,950.92'

90% SS: med-drkgy, It-med brn, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod-w
srt, sl arg, slty/ip Imy mtx, cly rch cmt, tr calc, v rr LS flks; 10% SLTY SH: drkgy-dk
brn, sb blky-plty, mod-hd, brit ip, rthy, slty-aren, sl calc, com intbd wi sd

8800

90% SS: med-drkgy, brn, mod sft, occ frm,

brit ip, rthy, slty-aren, sl calc, intbd wi sd

8800

vfg, sb bl

srt, sl arg-slty, cly rch cmt, mod calc; 10% SLTY SH:

ky-sr clus, pred cons, mod-w

drkgy-dk

brn,sb b

Iky, mod-hd,

90% SS: |
srt, sl arg-
brit ip, rthy

8800
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\\I:(” T T N A~ /N V N— __ |/ —~ N \:I \/ )\ N~
T — N/ —
\) A 4 101 ay
N e
0 o
0 0
5000 MW 11.0/ VIS 62 _ 5000 _ MW 11
5000 5000
Ou 2788u 2787u
L)
- 7
GrLatng TN \\.\\ll
/Il\\
S TR py——
RPM: 60
_|PP:5311P8I |0
“1SPM: 99/99 [f.ii
o o o o o o o o o o o o o o o o o ' A_U T o o o o
[N (32} < n [Te} N~ [oe] [2] o — N ™ <t n () ~ [es] o o - N (2]
© © © © © © © © ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ <] o © Qo
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
— — — — — — — — — — — — — — — — — — — — — —

S —— — S —— — ——Tr——T-T1VS

MD: 17,684
INC: 89.32°
AZM: 185.7°
TVD: 7,951.93'
19,396.44"

7300

MD: 17,774
INC: 89.35°
AZM: 184.18°
TVD: 7,952.98'

7300

=1 VS: 0,486.24' [==T——T—=

ned-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred

cons, mod-w

slty, cly rch cmt, mod calc; 10% SLTY SH: drkgy-dk brn, sb blky, mod-hd,

/, slty-aren, sl calc, intbd wi sd

85% SS: med-drkgy, brn, mod sft, occ frm,

8800

vfg, sb bl

ky-sr clus, pred cons, mod-w
srt, sl arg-slty, cly rch cmt, v sl calc; 15% SLTY SH: drkgy-dk brn, sb blky, mod-hd,
brit ip, rthy, slty-aren, sl calc, intbd wi sd

85% SS: med-drkgy, brn, mod si
srt, sl arg-slty, cly rch cmt, v sl ci
brit ip, rthy, slty-aren, sl calc, intt

8800




* 1000 1000
300 300
ROP (ft/hr) 300 ft/hr || ROP (ft/n) \ 97 api
)i\ L/ /N Gamma (AR / ™\ \ /N A q 1’\1 Q/ \l\( ol
VWNWYMWAVANWNY L ~YAYA NNV N NN ¢ l: YN
| _— | —T N~~~ ~~—" /I/\ [ J——~4— \$ L b—— ]
-’ N
i 162 ft/hr 129 api
0 ~ 0
0 0
0/ VIS 62 5000 5000
5000 5000
2858u 2808u
@ @
NS (lnitc) N2 \
N [ K g
C1-C4{(unit$) 1/1.1. \\\l.l C1-C4/ (unit$) ,1.1.111 .\\|\||..-|||-
SN A~ 2759 T -
llllll.ll\l\\\ Aeeepeegendes | R
......................................................... PRIFIR TR G Rl i C1: 59.5%
’ C2: 22.1%
....... -{cs: 14.3% |0
........... “car a9 P :
o o o o o o o o o o o o o o n_U T o o o o o o
n [Te} ~ [¢0) [©2] o - N ™ < [Te) [T ~ [¢6) [2] o - N ™ < [Te)
o o o o o S o 2 2 S 2 2 o 2 S S S S S S S
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ [oe] [oe] [oe] [oe] [oe] [oe]
— — — — — — — — — — — — — — — — — — — — —

MD: 17,863
INC: 89.23°
AZM: 182.53°
TVD: 7,954.08'

VS: 9,5675.17"

7300

MD: 17,953
INC: 89.38°
AZM: 181.16°
TVD: 7,955.17

7300

MD: 18,042
INC: 89.82°
AZM: 178.98°
TVD: 7,955.79'

VS: 9,665.15'

VS: 9,754.13'

t, occ frm, vfg, sb blky-sr clus,
lc; 15% SLTY SH: drkgy-dk b

d wi sd

pred cons, mod-w
rn, sb blky, mod-hd,

8800

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clu

srt,
rthy

sl arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn
slty-aren, sl calc, intbd wi sd

s, pred cons, mod-w

, sb blky,

mod-hd, brit ip,

TVD ()

90% SS: med-drkgy, brn, mod sft, occ frm,

vfg, sb

srt, sl arg-slty, cly cmt, v sl calc; 10% SLTY SH: drl

rthy, slty-aren, sl calc, intbd wi sd

8800




3 1000 - 1000 g
300 300
OP (it/hr) oS () ) ROP (ft/Hr) 361 ft/hr
amma (A Garpma |
V] "\ N N — .).ym g N -
</) 7~ I AMASAN A AN ADPAANN \\u(Pm)\ ,\Y(HD(/DPn
/.\’ 105 api .
:\ 329 ft/hr 102 api
Nt
0 it 0
156 ft/hr 0 0
500p WOB: 25.1K | 500P MW 11.05/ VIS 64 _
5000 RPM: 141 5000
PP: 5888PSI
2870u 2867u SPM: 99/99 2800u
<EH <EE &
GAS (Units) GAS (Units)| T e\
™ qr-Caunityy = Q1-C4/(uhit$) // \\\\
SN v N LA
~N——" N
o o o o o o o o o o o o o o o o o o o o o o
[Te} N~ [¢6) [2] o — N ™ < n «© ~ [¢6) (o)) o — N ™ < [Te) (%) ~
S ) S S ! - = = = = = = = = N N N N N N N N
[oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe]
— — — — — — — — — — — — — — — — — — — — — —
] W

7300

MD: 18,131
INC: 89.97°
AZM: 178.74°
TVD: 7,955.96'

| VS: 9,843.05'

7300

MD: 18,221
INC: 89.45°
AZM: 179.46°
TVD: 7,956.41'
VS: 9,932.99'

bl

<0

ky-sr clus, pred cons, mod-w

y-dk brn,

sb blky, mod-hd, b

rit ip,

8800

85% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w

srt, sl arg-slty, cly rch cmt, v sl calc; 15%
brit ip, rthy, slty-aren, sl calc, intbd wi sd

SLTY SH: drkgy-dk brn, sb blky, mod-hd,

8800

85% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred

srt, sl arg-slty, cly rch cmt, v sl calc; 15%
brit ip, rthy, slty-aren, sl calc, intbd wi sd

SLTY SH: drkgy-dk brn, sl




1000 ™ 1000 "
300 300
ROP (ft/hr) . ROP (ft/Hr) .
.\\))\.\. <V>D Garhma (afy 126 2P Gamma (AR) 125 api 348 fi/hr
) . —
T TR r\)\ N == Sy == @S2 \)“D«”\)) A= SE RS ANSNR G g S q A~
AAMANAAWN N N\ N AT A
/Q N TA
0 0
0 138 ft/hr a
5000 1913u 500p MW 11.05/ VIS 65 _
5000 C1: 56.6% 5000
C2: 22.3%
. 0,
2676u mw pw.w% 2502u
. . . 0 L
AT A§I/ GAS (Uinits) 4BE]
QI-C4{(unit}) L~ ~ C1-Cal{ubiey
IIII \\\\ llllll \\\e II \\\\
T N — N N~

18,280
18,290

18,310

18,330
1 18,340
18,350

18,360

18,420
18,430
18,440

18,450

7300

MD: 18,310'
INC: 88.92°
AZM: 178.41°
TVD: 7,957.68'

{VS:10,021.91" |::

11| VS: 10,111.85'

7300

MD: 18,400'
INC: 89.2°
AZM: 180.61°
TVD: 7,959.15'

MD: 18,489
INC: 88.49°
AZM: 181.39°
TVD: 7,960.95'
:1:4VS: 10,200.83'

cons, mod-w
) blky, mod-hd,

srt, sl arg-slty, cly rch cmt, v sl calc; 15% SL
brit ip, rthy, slty-aren, sl calc, intbd wi sd

TY SH: d

8800

85% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus,

rkgy-dk b

pred cons, mod-w
rn, sb blky, mod-hd,

8800

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w
srt, sl arg-slty, cly rch cmt, v sl calc; 10% SLTY SH: drkgy-dk brn, sb blky, mod-hd,
brit ip, rthy, slty-aren, sl calc, intbd wi sd




1000 > 000 F 1000

300 300 300

ROP (ft/hr) 134 api ROP (ft/hr) OP (ft/hr)

Gamma (ARI) L =T~ A ~Samnqa 1) T —~ ™~ amma (AHI)

|||\|\|\llll\l/\\l\\/l\\ll\\\//l\l\\\lll\\\/\\ Y \\lll\\/ll NN l\@h/l\\\]ﬂ\\/‘l‘lﬂlﬁ\luvlﬂvn‘lﬂ Ijm‘“AV“AI\Iluwﬂ N~— ‘All ‘IN\ I\)A ~—
PN | MNAARMWANSNAAANAMP—ANA \l L b
/‘ 270 ft/hr /

0 0 0

: RRRNAE :

5000 WOB: 28.5K || 500D MW 11.05 / VIS 65 _ 500p

5000 RPM: 68 5000 5000

PP: 5685PSI
598 SPM: 96/97 2638U 2672u
u Y (N
GAS (Units) . m,A nits) < GA is)
CI-CATammS N - C1-C4/(unitgy ~ |~ -C4{(unitg)
" ™ 1
/l L~ NG —

0 0 0

o O Ot
o o o o o o o o o o o o o o o o o o o o o o
o - (Y] ™ < 0 «© N~ [¢9) [©2] o — [N [32] < 0 (%) N~ [¢0) [©2] o —
n n L3 3 0 [} n [ 2] [} © © © © © © © © © © ~ ~
[ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee] [ee]
- - - - - - - - - - - - - - - - - - - - - -

7300

MD: 18,579'
INC: 88.52°
AZM: 181.42°
TVD: 7,963.3'

114/ VS: 10,290.8'

7300

MD: 18,668
INC: 88.55°
AZM: 182.03°
TVD: 7,965.57'

11| VS:10,379.77"

7300

8800

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w
srt, sl arg-slty, cly rch cmt, v sl calc; 10% SLTY SH:

brit ip, rthy, slty-aren, sl calc, intbd wi sd

drkgy-dk brn, sb blky, mod-hd,

8800

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w

srt, sl arg-slty, cly rch cmt, v sl calc; 10% SLTY SH
brit ip, rthy, slty-aren, sl calc, intbd wi sd

: drkgy-dk brn, sb blky, mod-hd,

8800

85% SS: m
srt, sl arg-sl
brit ip, rthy,




1000 " 1000
300 300
133 api 397 fi/h ROP (ft/hr) ROP (ft/hr) 135 api
r Gamma(AHI) 111 api Gamma (AHI)
AN N / A~ N . \. AN - s Vs /N
LRI AN e RSN AT L~ AR A
— S—
J M AAA NN AR
\/ 155 ft/hr \,\,\.
1 ‘. 0 - 0
0 0
500D _ MW 11.0/ VIS 64 _ 500D
5000 5000
2585u 2726u
t - > = GA nits)
~ g1-Ca(unitf) NN = e (uhit})
N 7 \
N / N \
1955u "/ N
........... PP PP A Y L P A Y R R T = C1: 57.9% -
c2: 21.5% | Sl F 15
C3: 14.0% |}.o o
e el e 6.6% ()L o
T
Q 3 g 3 3 R 3 3 3 = Q 3 g 2 3 Q2 3 3 = Q o
~ ~ ~ ~ ~ ~ ~ ~ Q @ Q Q «Q Q Q @ Q ) 9, 9, )
[oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe] [oe]
— — — — — — — — — — — — — — — — — — — — —

MD: 18,757
INC: 89.23°
AZM: 182.67°
TVD: 7,967.3'

S:10,468.73'

7300

MD: 18,847
INC: 89.05°
AZM: 182.95°
TVD: 7,968.65'

VS: 10,558

.69

7300

MD: 18,9¢
INC: 89.0¢
AZM: 184
TVD: 7,97
VS: 10,64

2d-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clu

ty, cly rch cmt, v sl calc; 15% SLTY SH:

slty-aren, sl calc, intbd wi sd

drkgy-dk

s, pred cons, mod-w

brn,sb b

Iky, mod-hd,

8800

90% SS: med-drkgy, brn, mod sft, occ frm
srt, sl arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn
rthy, slty-aren, sl calc, intbd wi sd

, Vfg, sb blky-sr clu

s, pred cons, mod-w
, sb blky, frm-hd, brit ip,

8800

90% SS: med-drkgy, brn, mod
srt, sl arg-slty, cly cmt, v sl calc
rthy, slty-aren, v sl calc, intbd v




‘ u
1oop d 1000 * | TooH for Nev
0 3001 11/23/2018 02:47 MST on
Resumed Dril
04:55 MST on
ROP (ft/hr) 451 ft/hr ROP (ft/hr)
Gamma (AHI) 120 api Gamma (AHI) 111 api
=\ - L/ LA / L ~ L |~ ( p
m\ T~ N A A N~ %X ﬂl/\\/))(()\/)))kk((l\/(()(\)\(/5(/
)r \ v A M . .‘ T~ l\l\)\
0
e s [T M SO (R B Voe Sma AeY
WOB: 16.8K m8u_§s:pb\<mmh_ 5000 ﬁg,
RPM: 58 5p0p 5000 —
PP: 5488PSI
SPM: 96/97
2409u
2337u Checkshot/SPR _ ' i Checkshot/SPR _ _O:mnx
GAS (Units) F 7 2007u
: = | — p C1-C4 (uniis) G1-c4 ET: ) =
\
//._\\ //u\\ /

o o o o o o o o o o o o o o o o o o o o o
< 0 © ~ @ S = I I50] < 0 © ~ @ & S =1 I ] < n
o o o [ o X S S = = = = S [ S S — ! ! ! ! <
o o o o o o o o o o o o o o o o o o o o o o
- - - - - - 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
-, N

7300 7300
6' MD: 19,025' MD: 19,115
3° INC: 89.38° INC: 91.02°
56° AZM: 183.29° AZM: 179.24°
0.1' TVD: 7,971.3' TVD: 7,970.98'
7.58" EEEEEEEEEEE 2532250 EEE 253a75023500052007 2537 :1:11VS: 10,736.47 VS: 10,826.45'

e
_Homoo_ MD Cuttings Contaminated from
sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 85% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 55% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb
; 10% SLTY SH: drkgy-dk brn, sb blky, frm-hd, brit ip, srt, sl arg-slty, cly cmt, v sl calc; 15% SLTY SH: drkgy-dk brn, sb blky, frm-v hd, brit ip, srt, sl arg-slty, cly cmt, tr calc, tr gtz clus; 30% SLT
vi sd rthy, slty-aren, v sl calc, tr intbd wi sd frm, brit, rthy, slty-arg, v sl calc, tr intbd wi sd; 15%
frm-mod frm, occ brit, plty-sb ang, micxIn-xl tex, v
8800 8800 7 7 7 _




/ Bit, 19175' MD F 1000 1000
11/23/2018 11/24/2018 300 300
ling
11/24/2018
ROP (ft/hr) ROP (ft/hr)
Garhma (AR 111 api Gamma (ART) 101 api
1 N_AT
/MN\ —NAANAMM WYL A Y \()\(/)\(lk/)(\(/\(lk/ﬁlll\ll\)()\()((\)\/)I\((()( NN N
Ry \\((((I)(I)(() AL
46 fuhr .\)lr 9 §% 9 ./\.,\
~~JVv — =™ 150 ft/hr 0 196 fi/hr
N 11.0/ VIS 64 _ 867u 500p _ MW 11.05/ VIS 86 500p MW 11.05/ VIS 86
C1: 61.1% || %% 5000
C2: 22.6%
C3: 14.0%
2463 B/U TG )
shot/SPR _ _| Ca: 2.3% .
EEEEEE Ealis
C1-C4[(unit$)
Gas Trap Test: Good _ :,S:
-

7300

Bit #: 4

Size: 8.5"

Make: Ulterra

Model: SPL516 MD: 19,203’ MD: 19,292'

INC: 89.54° INC: 89.94°

Depth In: 19,175 AZM: 173.45° AZM: 174.29°

Jets: 4x11,4x12 TVD: 7,970.5' TVD: 7,970.91'
s SIN: 44621 el VS: 10,914.08' I R e e EE T E :|VS: 11,002.35'

7300

Bottoms Up Circulation _

blky-sr clus, pred cons, mod-w

Y SH: drkgy-dk brn, blk, pred plty,
LS: pred med brn, sme Itbn-crm,
alc

75% SS-SLTY SS: med-drkgy, brn, mod sft-fri, vfg, sb blky-sr clus, pred

plty-sb ang, mod-hd, brit, rthy, slty-aren, mod calc, tr intbd wi sd

8800

cons, mod srt,

sl arg, slty/cly mtx, ip Imy, mod calc, tr gtz clus, tr LS flks; 25% SLTY SH: drkgy-dk brn,

8800

80% SS: med-drkgy, brn, mod frm-hd, vfg, sb blky-sr clus, mod cons
mod srt, sl arg-slty, cly rch cmt, tr calc, mod v sml gtz clus; 20% SLT
brn, blk, plty-sb ang, mod-hd, brit, rthy, slty, tr calc, tr intbd wi sd




%00 TOOH for Auto Track, 19495' MD
3p0 09:50 MST on 11/24/2018 11/25/2018
Resumed Drilling
04:08 MST on 11/25/2018
OP (ft/hr) 121 api ROP (ft/hr)
amma ﬁ>nbl /N Gamma (ARI) 116 api
| T N A N AN L p AN AN
’ - N MhamEnsndlbn = hubd \ll.l/\:\\. T )\/)\u)\/u\(/\\/\: N
VMV N\ 120 ft/hr 123 ft/hr
0 N L
VN VI DEBNEAESVS T 7
WOB: 20K 5000 MW 11.05 / VIS 87 500p MW 11.1/ VIS 92 _ MW 11.1/ VIS 81 _ 1048u
RPM: 81 500p 5p0p Cl: 63.3%
PP: 4749PS| C2: 21.2%
SPM: 86/86 C3: 12.4%
C4: 3.0%

7300 Bit #: 5
Size: 8.5"
Make: Ulterra
ez ot | voda s o e
- 176.08° AZM: 176.22° Depth In: 19,495 AZM: 177.61°
): 7,970.86' TVD: 7,969.02" Jets: 4x11,4x12 TVD: 7,965.71"

11,091.85 | R EEEERE | vs: 11,180.48' :[S/N: 43572 S3050 S3050 S305353 500553 50305353 SEEEEERE \/S: 11,270.17' SRR e

-tr Ise grns, 80% SS: med-drkgy, It-med brn, mod frm-hd, vfg, sb blky-sr clus, mod cons-tr Ise 85% SS: med-drkgy, It-med brn, ip clr-trnsl, mod frm-hd, vfg, sb blky-sr clus, mod
Y SH: drkgy-dk grns, mod srt, sl arg-slty, cly rch cmt, tr calc, modly abnt v sml gtz grns; 20% SLTY cons-tr Ise grns, mod srt, sl arg-slty, cly rch cmt, tr calc, tr v sml gtz grns; 15% SLTY
SH: drkgy-dk brn, blk, plty-sb ang, mod-hd, brit, rthy, slty, tr calc, tr intbd wi sd SH: drkgy-dk brn, blk, plty-sb ang, mod-hd, brit, rthy, slty, tr calc, tr intbd wi sd

8800 8800




1000 1000 1000
300 300 300
162 api
ROP (ft/hr) ROP (ft/hr) A A ROP (ft/hr)
127 api ~ T M /\///\/ \//\// — /
Gamma (ARI | N ar A /] arpm
)\gfhlﬁ\<()(/\)lk())k(/\)/l)(l\ )\((/\)(Ik/)l\ ~——/ Y L/ ~ NAAC A MNP
>
86 fih \III\I\I\[\I\\\) Il A\ ll\\l(
r s
N — \l\\l '\( \c\ 240 ft/hr AN l\\ o
0 0 0
5000 MW 11.1/ VIS 75 500p MW 11.05/ VIS 76 WOB: 12.7K |] 5000
5000 5000 5000
RPM: 61
PP: 4707PSI
SPM: 86/87
—| GAS (Units) OAG (linite) GAS (linits)
CQ1-C4{(uhit§) 1746u _._.qo:c_mw:ooﬁ Rig Amphion System G1-C4/(unity)
0 0.
To-t ‘0
H 368 ( |
o o o o o o o o o o o o o o o o o o o o o
o — [N ™ < 0 (%) N~ [¢0) [©2] o N ™ <t n [ ~ [¢0) o o —
© © © © © © © © © © ~ ~ ~ ~ ~ ~ ~ ~ ~ @ «©
(o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o)) (o))
- - - - - - - - - - - - - - - - - - - - -

7300

MD: 19,650'
INC: 90.89°
AZM: 180.77°
TVD: 7,963.48'
..... I - = vs: 11,359.07

7300

MD: 19,739
INC: 91.23°
AZM: 181.56°
TVD: 7,961.84"
........... VS: 11,448.06' Fieiirieiiiiiii:

7300

Tt Y G5 TEaE
90% SS: med-drkgy, It-med brn, ip clr-trnsl, mod frm-hd, vfg, sb blky-sr clus, tr Ise 90% SS: med-drkgy, It-med brn, ip clr-trnsl, mod frm-hd, vfg, sb blky-sr clus, tr Ise 95% SS: mi
grns, mod cons, mod srt, sl arg-slty, cly rch cmt, tr calc, tr gtz grns & clus, rr nodr grns, mod cons, mod srt, sl arg-slty, cly rch cmt, tr calc, rr gtz grns & clus; 10% grns, mod ¢
pyr; 10% SLTY SH: drkgy-dk brn, blk, plty-sb ang, mod-hd, brit, rthy, slty, tr calc, tr SLTY SH: drkgy-dk brn, blk, plty-sb ang, mod-hd, brit, rthy, slty, tr calc, tr intbd wi sd drkgy-dk bri

8800

intbd wi sd

8800

8800




N
N}
o
=
>
=)

1000

TOOH for New Bit, 20021' MD
11:16 MST on 11/25/2018 11/26-28/2018
Begin Acid Wash Job
02:46 MST on 11/27/2018
Resumed Drilling

07:41 MST on 11/28/2018

ft/hr

Gamma (AAT)

83 api
/\I/\Il/\l\/

™ / \/

1837u

(6183 o O

@
>

la)
ini
Q
ey

1943u 500p __<_<< 11.0/VIS 72 _
C1: 64.9%
C2: 19.0%
C3: 11.4%

C4: 47%

au

000

3uBUT

MD: 19,829
INC: 91.14°
AZM: 179.93°
TVD: 7,959.98'
:{vs: 11,538.04' - ) —

7300

MD: 19,919
INC: 91.32°
AZM: 179.58°
TVD: 7,958.04'

| VS: 11,627.98'

7300 Bit #: 6
Size: 8.5"
MD: 19.999" Make: Ulterra
INC: S_.omo Model: SPL516
AZM: 180.37° Depth In: 20,021
TVD: 7,956.37' Jets: 4x11,4x12
11 VS: 11,707.94' 11| S/N: 41226

2d-drkgy, It-med brn, ip clr-trnsl, mod frm-hd, vfg, sb blky-sr clus, tr Ise
ons, mod srt, sl arg-slty, cly rch cmt, tr calc, v rr qtz; 5% SLTY SH:
1, blk, sb blky-plty, mod-hd, brit, rthy, slty-aren, sl calc, com intbd wi sd

8800

19966' MD: 89' U/D Fault
Codell to Lower Niobrara

95% SS: med-drkgy, It-med brn, ip clr-trnsl, mod frm-hd, vfg, sb blky-sr clus, tr Ise 65% SS: med-drkgy, It-med brn,
grns, mod cons, mod srt, sl arg-slty, cly rch cmt, tr calc, v rr qtz; 5% SLTY SH:
drkgy-dk brn, blk, sb blky-plty, mod sft-hd, brit, rthy, slty-aren, sl calc, com intbd wi sd blk, sb blky-plty, mod sft-hd, brit,

grns, mod cons, mod srt, sl arg-:

pred med brn, sme Itbn-crm, frm

8800 7 7 7




1000 1000
300 300
ROP (ft/hr) ROP (ft/hr) 143 api
123 api | Gamma (AHI) Gamma (AHI) \//
. /T
\:\l\/ /\)) :\// 96 api s~ /\/\ //
=V o N N NS |\\// \l\l\(l\\/\ll\\ 180 fuhr / AN \:l/l\\||\\/|\ VT LA
y, V.
105 ft/hr p B | \\l.\(l\ TV ()l.l\! —_
o} 0
/™ -~ N/ ( g \.I\ (\l ( o~
5000 WOB: 6.8K 5000
5000 RPM: 60 5000
PP: 4334PSI
SPM: 86/87

MD: 20,088 MD: 20,177
INC: 91.26° INC: 90.96°
AZM: 179.33° AZM: 177.11°
TVD: 7,954.55' TVD: 7,952.83'
:1{VS: 11,796.9' |t - - - i - - i - - - P mMVS:11,88576 L m L L m Mt M M M Ny Moy M o e M
o e e e T T o
T I I I I o r I I T T T T T 1T
ip clr-trnsl, mod frm-hd, vfg, sb blky-sr clus, tr Ise 45% CHK: It-med gy, It gyshbn, mod sft, sb blky, sb wxy txt, v calc; 35% MRLST: 55% CHK: It-med gy, It gyshbn, mod sft, sb blky, sk
slty, cly rch cmt, tr calc; 20% SLTY SH: drkgy-dk brn, med-dk gy, mod sft- frm, sb blky-ang, rthy, slty, arg, calc; 10% SS: med-drkgy, It-med med-dk gy, mod sft- frm, sb blky-ang, rthy, slty, arg
rthy, slty-aren, sl calc, com intbd wi sd; 15% LS: brn, ip clr-trnsl, mod frm-hd, vfg, sb blky-sr clus, tr Ise grns, mod cons, mod strt, sl Itbn-crm, frm-mod frm, occ brit, plty-sb ang, micxin-
-mod frm, occ brit, plty-sb ang, micxIn-xI tex, v calc arg-slty, cly rch cmt, tr calc; 5% LS: pred med brn, sme Itbn-crm, frm-mod frm, occ
7 _ 7 7 7 7 mmoccq:_ u,_a\-mc m:m. 3_ox_:-v,ﬁ_ tex, v ow_o _ 7 7 7 7 8800




4 1000 4 1000
300, 300,
ft/hr ROP (ft/hr) ROP (ft/hr)
Gamma (AHI) 120 api Gamma (AHI)
/~ )
\I\I\\/\l/\ /// \ /\\l/\/ P VN /\(\l\)l\\/ 98 api
I\ N = A, - L L N A\ N -
d /\I(I/\\ M N /™ ™ 180 ft/hr NI TTTY /ﬂ:\ i /\I Aow» \/l//\\ N
- _ A 1/ ~N L AN N~
~ NS P é T .( A
p.
o 0 I\( 0 /\I\
5000 _ MW 11.0/ VIS 62 816u 5000
5000 C1: 78.0% | 5000
C2: 15.4%
C3: 6.6%
C4: 0.0%
GAS (Units) GAS (Units)
C1-C4[(unit$) C1-C4 (uhit$)
HHA»: HH,mN,E
& & \ =
..... - .c.../ \\ e / \\o : e
o NS R WL
o o o o o o o o o o o o o o o o o o o o o o o
(%) ~ [¢0) [« o — [N ™ < 0 (%) ~ [¢0) [©2] o — [SN] ™ < n () ~
N N N N 0 @ @ e e e 0 0 0 0 < < < < < < < <
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i F ¥ ¥ wJJHuh T .H. = o 7 [ S = .rh. .- W
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7300

MD: 20,267' MD: 20,356' MD: 20,446'

INC: 90° INC: 89.82° INC: 89.45°

AZM: 178.17° AZM: 178.16° AZM: 180.09°

TVD: 7,952.07" TVD: 7,952.21' TVD: 7,952.79'
71VS:11,97558 | Mo Mo Mo M M e M M e e M e M e 1 1VS: 1206445 M e e M e M e 1 e M VS: 12,154.39' |
_._._u T ._._u.._._u s T T T T T T T s T T T b T R T T T T T b T R T T T T T .i._._- R T T T T T b T R T T T T
A A LA LA LA 0 A A L A LA A A

WXy txt, v calc; 40% MRLST:
, calc; 5% LS: pred med brn, sme
x| tex, v calc

65% CHK: It-med gy, It gyshbn, mod sft, sb blky, sb wxy txt, v calc; 30% MRLST:
med-dk gy, mod sft- frm, sb blky-ang, rthy, slty, arg, calc; 5% LS: pred med brn, sme
ltbn-crm, frm-mod frm, occ brit, plty-sb ang, micxIn-xl tex, v calc

8800

8800

50% CHK: It-med gy, It gyshbn, mod sft, sb blky, sb wxy txt, v calc; 35
med-dk gy, mod sft- frm, sb blky-ang, rthy, slty, arg, calc; 15% LS: pre
Itbn-crm, frm-mod frm, occ brit, plty-sb ang, micxIn-xl tex, v calc




1000 " 1000
300 300
ROP (ft/hr) ROP (ft/hr)
115 api Gamma (ARI) Gamma (ARI)
L\~
N
\\\\.\ )(/)/ 47 i 61 api 163 ft/hr
api -
129 ft/hr N PN 126 ft/hr YA ] ~ ny.
0 & — N > N~ )Yv = N~
0 — 0
5000 MW 11.0/ VIS 60 WOB: 11.5K | 500p
5000 RPM: 80 5000
PP: 4711PSI
SPM: 86/87
GAS (units) GAS (units) 2098u
G1-C4|(unity) 1867u C1-C4{(unit$) i

MD: 20,535' MD: 20,624'
INC: 89.69° INC: 89.32°
AZM: 181.99° AZM: 182.47°
TVD: 7,953.45' TVD: 7,954.22'
VS: 12,243.38' VS: 12,332.36'
oL s o .._-_un_-_un_-_un_-_un_._-._-_un_._un_-_-._-_un_-_un_-_- 44444141414141414141
TR - e e e e e e e e e e e e
st e e L S e e R S R R S R S I S R S RS S e
% MRLST: 55% LS: pred med brn, sme Itbn-crm, frm-mod frm, occ brit, plty-sb ang, micxIn-xI 65% LS: med brn, Itbn-crm, frm-mod frm, occ brit, plty-sb ang, micxIn-xl tex, v calc;
d med brn, sme tex, v calc; 35% MRLST: med-dk gy, mod sft- frm, sb blky-ang, rthy, slty, arg, calc; 25% MRLST: med-dk gy, mod sft- frm, sb blky-ang, rthy, slty, arg, calc; 10% CHK:
10% CHK: It-med gy, It gyshbn, mod sft, sb blky, sb wxy txt, v calc; It-med gy, It gyshbn, mod sft, sb blky, sb wxy txt, v calc;
8800

8800




1000 " 1000 " 1000
300 300 300
ROP (ft/hr) ROP (ft/hr) ROP (ft/hr)
Gamma (ARI) Gamma (ARI) Gamma (ARI)
55 55 api 225 fi/hr Py,
ap N api
A ~— i 157 f/hr A \l\l/\\|\\/\ (I \I‘l’\” A~ N
= Ve SWNRO = e~ AN = l[\ 0
0 0 a /llll\ 0 \l
5000 2481u 5000 5000 N
5000 c1- 71.9% | 5000 5000 -
C2: 17.8%
C3: 8.0% 2725u
2649u ca: 2.3% a5 24470
GAS (Unis) {E5 AS (Units) GAS (Units) o=
T-CAT G1-Cai(uhit}) \ IJ,\\I ClaCaiy
0 0 0
0 9 0
o o o o o o o o o o o o o o o o o o o
o — N ™ <t <0 o o - N ™ < n (%) ~ [¢0) [2] o —
~ ~ ~ ~ ~ ~ ~ Q @ @ @ Q @ @ @ @ @ S S
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MD: 20,714
INC: 89.42°
AZM: 182.07°
TVD: 7,955.21

£ VS: 12,422.34

MD: 20,803
INC: 89.48°
AZM: 182.07°
TVD: 7,956.07'

MD: 20,893
INC: 89.08°
AZM: 181.77°
TVD: 7,957.2'

VS:12,511.33'

VS:12,601.31

85% LS: med brn, com Itbn-crm, frm-mod frm, occ brit, plty-sb
calc; 10% MRLST: med-dk gy, mod sft- frm, sb blky-ang, rthy,
It-med gy, It gyshbn, mod sft, sb blky, sb wxy txt, v calc;

8800

ang, micxIn-xl tex, v

slty, arg,

calc; 5% CHK:

8800

90% LS: med brn, Itbn-crm, occ intbdd calc sh, mod frm-frm, sb blky-ire
tex, v calc; 10% SLTY SH: dk gy-dk brn, blk ip, sb blky-plty, mod sft-hd,
slty-aren, sl calc, com intbd wi sd

g, micxin-xI
brit, rthy,

90% LS: mec
tex, v calc; 1!
slty-aren, sl

8800
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<)
3
Q3
<)
3

nma (ARI) ft/hr nma (ARI)

164 ft/hr 40 api 44 api

l:\l\l\ - » P} LA

B i ~ —10 IIVX( M~ AN NN Uﬂb\()\: )I\Qﬂnl)\: IHH\)\(\(/\.) N
0 s — 0

W 11.0 / VIS 60 WOB: 18.3K || 500D _ MW 11.0/ VIS 61 _ 5000 MW 11.050 / VIS 63
5000 5000

RPM: 80
PP: 4846PSI
SPM: 86/87

o o
2 1)
— —
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N N
e e e e e e e e e e e P e s e P e e B e e e s o B o e
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 - 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 _ 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 - 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 - 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 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 T T T ]
O e oy o oy Lo e o e oy Lo By Lo e e e e i L Ei e e e B et Py e B e St e B e B e e e B et Bt e B e St e et Pt e P e St e P e
7300 7300
MD: 20,982’ MD: 21,072
INC: 89.17° INC: 88.92°
AZM: 180.23° AZM: 180.64°
TVD: 7,958.56' TVD: 7,960.06'
e e e VS: 12,690.3' s VS: 12,780.28' e e E— E— — — u

| brn, Itbn-crm, occ intbdd calc sh, mod frm-frm, sb blky-ireg, micxin-xI 85% LS: med brn, Itbn-crm, occ intbdd calc sh, mod frm-frm, sb blky-ireg, micxIn-xI 85% LS: med brn, Itbn-crm, occ
)% SLTY SH: dk gy-dk brn, blk ip, sb blky-plty, mod sft-hd, brit, rthy, tex, v calc; 15% SLTY SH: dk gy-dk brn, blk ip, sb blky-plty, mod sft-hd, brit, rthy, tex, v calc; 15% SLTY SH: dk g
alc, com intbd wi sd slty-aren, sl calc, com intbd wi sd slty-aren, sl calc, com intbd wi ¢

8800

8800
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nma (ARI)
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157 fifhr BV men N ARGNG SN p ).\(X))\, S
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2587u 5 5 __<_<< I VIS 63 _
c1 71.9% | ° 5
C2: 17.8%
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Ylca 23%
<EH nits) (Uinits)
= / C4i(uhith) ety
B RNt o ot e o o "y \\ ..........
o o ' o o o o o o o o o o o
< [t} [} — N (2] < n - N [} < n
= — - N N N S N @ @ @ ) @
— — — — — — — — — — — — —
N N N N N N N N N N N N N
: £e

MD: 21,161
INC: 88.98°
AZM: 180.58°
TVD: 7,961.69'
VS: 12,869.26'

MD: 21,250'
INC: 88.86°
AZM: 16.67°
TVD: 7,969.92'

VS:12,877.16"

MD: 21,339
INC: 88.86°
AZM: 177.89°
TVD: 7,977.48'
VS:12,883.73'

- intbdd calc sh, mod
y-dk brn, blk ip, sb bl

d

, brit, rthy,

frm-frm, sb blky-ireg, micxIn-xI|
ky-plty, mod sft-hd

85% LS: med brn, Itbn-crm, occ intbdd cal
tex, v calc; 15% SLTY SH: dk gy-dk brn, b

slty-aren, sl calc, com intbd wi sd

¢ sh, mod frm-frm,
Ik ip, sb blky-plty, mod sft-hd, brit, rthy,

75% LS: med brn, Itbn-crm, occ intbdd calc sh, mc
micxIn-xl tex, v calc; 15% SS: med-drkgy, It-med k
blky-sr clus, tr Ise grns, mod cons, mod srt, sl arg-
SLTY SH: dk gy-dk brn, blk ip, sb blky-plty, mod s

com intbd wi sd
| |
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7300 7300
MD: 21,429’ MD: 21,518’
INC: 88.8° INC: 89.78°
AZM: 177.11° AZM: 177.93°
TVD: 7,966.97' TVD: 7,968.08'
e V'S 13,136.93" et ettt VS 13,225.74" o

d frm-frm, sb blky-sb plty,

rn, ip clr-trnsl, mod frm-hd, vfg, sb 70% LS: med brn, Itbn-crm, occ intbdd calc sh, mod frm-frm, sb blky-sb plty, 55% SS: med-drkgy, It-med brn, ip clr-trnsl, mod frm-hd, vfg, sb blky-s
m_m\ cly rch 2.3 tr calc: Ho_oa ' micxIn-xl tex, v calc; 30% SS: med-drkgy, It-med brn, ip clr-trnsl, mod frm-hd, vfg, sb grns, mod cons, mod srt, sl arg-slty, cly rch cmt, tr calc; 45% LS: med
' ' ' blky-sr clus, tr Ise grns, mod cons, mod srt, sl arg-slty, cly rch cmt, tr calc occ intbdd calc sh, mod frm-frm, sb blky-sb plty, micxIn-xI tex, v calc

t-hd, brit, rthy, slty-aren, sl calc,

8800

7 7 7 8800
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amma (ARI . Gamma (AR
106 api
AN N ~ N~ N N NAT l/\( AN \|\/\| NP o B \/:\ /\\\ A NAANAR ///\/\(:\ \ |\:\/\\|\/:/\\//\I/\/\/|\|1\/\/\1\/:\\/l\
163 ft/hr ,\./ \ 180 fihr \/ ) 212 ft/hr
B
~~\H v L~~~ \\ \A R A/ = L .\ Nl UAAN .\L\
0 (1 0 ,\{
5000 MW 11.050 / VIS 65 _ 500p _ MW 11.050 / VIS 64 _ WOB: 25.1K
5000 5000 .
3579u 336U RPM: 101
P t PP: 5163PSI
\ = - SPM: 86/86
GAS (Unis) GAS (Units) /
e, QLGN Lo - S - / R b st unig) \\
g MWHWNm_L_ .t.. R0 N O O R Ik Bk TP SO I AP angn el Saqunnfannpunga, et
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MD: 21,608
INC: 89.85°
AZM: 177.84°
TVD: 7,968.37'
VS: 13,315.59'

7300

MD: 21,698
INC: 89.85°
AZM: 179°
TVD: 7,968.6'
VS: 13,405.48'

:|VS: 13,494.45'

MD: 21,787
INC: 89.88°
AZM: 180.4°
TVD: 7,968.81'

r clus, tr Ise
brn, ltbn-crm,

8800

85% SS: med-drkgy, It-med brn, ip clr-trnsl, mod frm-hd, vfg, sb blky-sr
grns, mod cons, mod srt, sl arg-slty, cly rch cmt, tr calc; 15% LS: med brn, Itbn-crm,
occ intbdd calc sh, mod frm-frm, sb blky-sb plty, micxIn-xI tex, v calc

clus, trIse

8800

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clu

srt, sl arg-slty, cly cmt, v sl calc; 10% SLTY SH: drk
rthy, slty-aren, v sl calc, tr intbd wi sd

gy-dk brn

s, pred cons, mod-w

, sb blky,

frm-v hd, brit ip,
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21,950
21,960

S 21,070
21,980

7300

10001 VS: 13,583.44'

MD: 21,876
INC: 89.82°
AZM: 182.42°
TVD: 7,969.05'

7300

MD: 21,966
INC: 90.06°
AZM: 182.4°

TVD: 7,969.14'

7300

rthy, slty-aren, v sl calc, tr intbd wi sd

8800

90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb
srt, sl arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn, sb blky

blky-sr clus, pred cons, mod

-wW

frm-v hd, brit ip,

8800

85% SS: med-drkgy, brn, mod sft, occ frm,
srt, sl arg-slty, cly cmt, v sl calc; 15% SLTY SH: drkgy-dk brn, sb blky, frm-v hd, brit ip,
rthy, slty-aren, v sl calc, tr intbd wi sd

vfg, sb blky-sr clus, pred cons, mod-w

85% SS: m
srt, sl arg-sl|
rthy, slty-ar

8800
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7300 7300
MD: 22,055 MD: 22,144’ MD: 22,234’
INC: 90.18° INC: 90.15° INC: 90.06°
AZM: 181.93° AZM: 182.44° AZM: 180.7:
TVD: 7,968.95' TVD: 7,968.7' TVD: 7,968.!
....... s VS 13,762,410 Frreetiti b . st | VS: 13.851.39' [oo . R R —— T—— . : 11 VS: 13,941

2d-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 95% SS: brn, med-drkgy, mod
ty, cly cmt, v sl calc; 15% SLTY SH: drkgy-dk brn, sb blky, frm-v hd, brit ip, srt, sl arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn, sb blky, frm-v hd, brit ip, srt, sl arg-slty, cly cmt, v sl calc;
n, v sl calc, tr intbd wi sd rthy, slty-aren, v sl calc, tr intbd wi sd rthy, slty-aren, v sl calc, tr intbd

8800 8800




4 1000 4 1000
300 300
ROP (it/hr) ) ROP (ft/hr)
90 api Gamma (AHI) 126 api Gamma (AH1) 114 api
SEDZN DR 2 AR S SV DAY o SEVSE Sl Namn il e A SRUNBENUN N2 Ve WO VAR BBV BEARES YESU S SVES NS AAANAD
" 180 ft/h
ot N N \\irlll\ M ;lI\ 0 ) =
500D 500D
5000 5000 36650
3074u &=
2070u GAS (Uyffts) \ GAS (Units) eperte
&8 Gr-Caftunityy . \ o2 71131t o ot e e e -
e o e e et N\ N C1: 70.3%
{\ o C2: 17.8%
SN FARRN ARRRRRRRRR ARRRA RRREN ARAA ARARN ARNRN ARRNAERNNN
0 04 04 I O el et e e e e L e e e ool Aca: 3.0% |
o
<
N
N

7300 7300
MD: 22,323 MD: 22,413
INC: 89.91° INC: 89.94°
AZM: 178.66° AZM: 179.86°
TVD: 7,968.56' TVD: 7,968.67'
20t VS: 14,030.35' | T - — e N S —— ~VS: 14,1203 T e 1

S TVRLE S

sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 90% SS: med-drkgy, brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w 85% SS: med-drkgy, sme It brn-brn, mod sft, occ fi
5% SLTY SH: drkgy-dk brn, sb blky, frm-v hd, brit ip, srt, sl arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn, sb blky, frm-v hd, brit ip, mod-w srt, sl arg-slty, cly cmt, v sl calc; 15% SLTY
wi sd rthy, slty-aren, v sl calc, tr intbd wi sd frm-v hd, brit ip, rthy, slty-aren, v sl calc, tr intbd wi

8800 8800




1000 1000 "
300 300
ROP (ft/hr) ROP (ft/hn)
Garmma (AR1) 120 api Garmma (ARI) 113 api
LS " N —
138 ft/hr 163 fifhr » 124 ft
AN~ /\ i - L~ h 0 —
0 / 0 -
500D MW 11.050 / VIS 65 5000
5000 5000
3455u wbﬂ,w:
& | <BE o
L p= ——
/] i i
GAS (Units)
- \\ CGLCA (i) ||| e o e i o
............ \/ | \
=V WOB: 24.9K (.....
[ RPM: 101 ]

m B IR R T A Ldeedeeefeeded i PP 5156PSI
srlens :.::.:.::.:.::.:..:.:.::...MHNWU..:::..:.: SPM: 86/86

! =t T T T T

7300

MD: 22,502
INC: 89.88°
AZM: 179.67°
TVD: 7,968.81'

VS: 14,209.27'

MD: 22,591
INC: 89.97°
AZM: 179.01°
TVD: 7,968.93'
= VS: 14,298.22'

7300

MD:

INC:
AZM
TVD

'm, vfg, sb blky-sr clus, pred cons,
SH: drkgy-dk brn, sb blky-plty,
sd

frm-v hd, brit ip, rthy, slty-aren, v sl calc, tr intbd wi sd

8800

85% SS: med-drkgy, sme It brn-brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons,
mod-w srt, sl arg-slty, cly cmt, v sl calc; 15% SLTY SH: drkgy-dk brn, sb blky-plty,

85% SS: med-drkgy, sme It brn-brn, mod sft, occ frm, vfg, sb blky-sr ¢
mod-w srt, sl arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn,
frm-v hd, brit ip, rthy, slty-aren, v sl calc, tr intbd wi sd; 5% LS: med br
sb blky-sb plty, micxIn-xI tex, v calc

8800 7




®500 1000 "
300 300
ROP (ft/hr) ROP (ft/hr)
Gamma (ARI) Gamma (ARI)
-
A\
Aa 71 api 225 ftihr 256 fifhr
- \//.\/ plapi o sV e C N ANV VT VYV / Ve
- \)l/\vn == g SR SN U U N T /\l/(\/:\ A | A —t_—
/ (I.\ 50 api —
0 0 , m,:o_, Ta
5000 U8 | [ MW 11.050 / VIS 63
5000 5000 //
> 2888u ™N )
1 \_ | L — - : iR
S \ \\ s | | GAS( 3.3&. e, \
Gr-ea wniy) \ g ~t-cr-cadinig)y \
......... ! P P - LT N v PO S8 B PR EEEEEL (i EECCE EETTE TR SO BN ST EEL i bk il I =
IR ..,/ /. NS
C1: 54.3%
5 344y -] G2 18.9%
o : 15.2%

22,681 MD: 22,770 MD: 22,859

90.03° INC: 90.15° INC: 88.83°

:176.83° AZM: 178.01° AZM: 181.27°

 7,968.93" TVD: 7,968.79' TVD: 7,969.58'

14,388.07" = T T T T T T T T T T 1 4VS:1447688 T T T T T T T T T T T T 1 T 1 1 —VS:1456583 T T T T T

lus, pred cons,

sb blky-plty,
mod frm-frm,

S

22713' MD: 8' U/D Fault

Codell to Fort Hayes

8800

65% LS: med brn, sme Itbn-crm, mod frm-frm, sb blky-sb plty, micxIn-xl tex, v calc;
25% SS: med-drkgy, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w srt, sl
arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn, sb blky-plty, frm-v hd, brit ip,
rthy, slty-aren, v sl calc, tr intbd wi sd

8800

85% LS: med brn, sme Itbn-crm, mod frm-frm, sb blky-sb plty, micxIn-xI tex, v calc;
10% SS: med-drkgy, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w srt, sl
arg-slty, cly cmt, v sl calc; 5% SLTY SH: drkgy-dk brn, sb blky-plty, frm-v hd, brit ip,
rthy, slty-aren, v sl calc, tr intbd wi sd
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\w

GAS ( l/
Q1-C4 CE R R / \

WOB: 26.4K

- RPM: 100

w ...|| PP: 5282PS|
1.\ SPM: 86/86

1000 " 1000 1000
300 300 300
ROP (ft/hr) ROP (ft/hr) ! ROP (ft/hr)
Gamma (AHI) Gamma (AHI) 125 api Gamma (AHI)
l\/\ll\\\\\l \\/I\\\/l\l/\\/l\\\l/l\ll/\ll\\||I\I/l\\\|l\\\\l\l
A=/ AN A A A N 46 api L~ AAANANANV
(T ApSng Ny \(K/\I() [T T AN olﬂﬂﬁ ~ pu AN A )
L
0 37 api 0 \ 0
5000 MW 11.050 / VIS 65 7 7 5000 5000
5000 5000 5000

Q

(Uni

(u

s)
nitg)

T T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
___________________________________________________._.___._.___._.___._.___._.___._.___._.___._.___._.___h___h___h___h_________,
___________________________________________________._.___._.___._.___._.___._.___._.___._.___._.___._.___h___h___h___h_________,
s
7300 7300 7300

MD: 22,949 MD: 23,038

INC: 88.89° INC: 88.22°

AZM: 183.85° AZM: 184.19°

TVD: 7,971.37" TVD: 7,973.62
e e e VS: 14,665.77 S e e VS: 14,744.64

80% LS: med brn, sme Itbn-crm, mod frm-frm, sb blky-sb plty, micxIn-xI tex, v calc;
15% SS: med-drkgy, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w srt, sl
arg-slty, cly cmt, v sl calc; 5% SLTY SH: drkgy-dk brn, sb blky-plty, frm-v hd, brit ip,
rthy, slty-aren, v sl calc, tr intbd wi sd

oo | | | |

8800

90% LS: med brn, sme Itbn-crm, mod frm-frm, sb blky-sb plty, micxIn-xl tex, v calc;
5% SS: med-drkgy, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w srt, sl
arg-slty, cly cmt, v sl calc; 5% SLTY SH: drkgy-dk brn, sb blky-plty, frm-v hd, brit ip,
rthy, slty-aren, v sl calc, tr intbd wi sd

80% LS: me
SS: med-drk
arg-silty, cly
rthy, slty-are

8800




» 1000 " 1000 -
300 300
ROP (ft/hr) ROP (ft/hr)
129 api Gamma (AHI) 119 api Gamma (AHI)
™ - - — 108 a
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211 fth A - - L / S
N INAAAAAN \/ l\))(\k V=NV YT ATV /I{) N
S/ \/ 1\ N~
» 258 ftihr
0 o ~
0 0 —
5000 5000 _ MW 11.050 / VIS 65 _
5000 5000 7 _ 7
3226u 2986u
~ .\\l\
= GAS (Uinits) "CAS (UNNS) [N \I
ot G1-C4[(unit$) G1-C4[(unit$) // \ =
................ b 20830 e 3501 1 O P o \ S
S Cl: 71.5% VL
C2: 16.5% R

MD: 23,128 MD: 23,217
INC: 88.58° INC: 88.71°
AZM: 180.71° AZM: 178.7°
TVD: 7,976.13' TVD: 7,978.24'
= vs: 1483457 e B st S WSS B e e s e e e s e e e s

MD: 23,307
INC: 90.31°
AZM: 181.12°
TVD: 7,979.01'
VS:15,013.47 =1t

1 brn, Itbn-crm, mod frm-frm, sb blky-sb plty, micxIn-xl tex, v calc; 15%
gy, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w srt, sl 7
mt, v sl calc; 5% SLTY SH: drkgy-dk brn, sb blky-plty, frm-v hd, brit ip,

1, v sl calc, tr intbd wi sd

8800 7 7 7

60% SS: med-drkgy, mod sft, occ frm, vfg, sb blky-sr clus, pred cons, mod-w srt, sl
arg-slty, cly cmt, v sl calc; 35% LS: med brn, Itbn-crm, mod frm-frm, sb blky-sb plty,
micxIn-xl tex, v calc; 5% SLTY SH: drkgy-dk brn, sb blky-plty, frm-v hd, brit ip, rthy,
slty-aren, v sl calc, tr intbd wi sd

70% SS: med-drkgy, mod sft, o
arg-slty, cly cmt, v sl calc; 20%
micxIn-xl tex, v calc; 10% SLTY
slty-aren, v sl calc, tr intbd wi sc

8800 7 7 7
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MD: 23,396
INC: 90.03°
AZM: 181.75°
TVD: 7,978.74'
VS: 15,102.47

MD: 23,486
INC: 90°

AZM: 182.21°
TVD: 7,978.72'

— VS: 15,192.46'

7300

¢ frm, vfg, sb blky-sr clus, pred cons, mod-w srt, sl
| S: med brn, Itbn-crm, mod frm-frm, sb blky-sb plty,
SH: drkgy-dk brn, sb blky-plty, frm-v hd, brit ip, rthy,

w0 | | | |

85% SS: med-drkgy, sme brn, mod sft, occ frm, vfg, sb blky-sr clus, pred cons,
mod-w srt, sl arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn, sb blky, frm-v
hd, brit ip, rthy, slty-aren, v sl calc, tr intbd wi sd; 5% LS: med brn, Itbn-crm, mod

frm-frm, sb blky, micxIn-xI tex, v calc

90% SS: med-drkgy, sme brn, mod sft, occ frm, vi
mod-w srt, sl arg-slty, cly cmt, v sl calc; 10% SLT®
hd, brit ip, rthy, slty-aren, v sl calc, tr intbd wi sd; T

8800
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MD: 23,575
INC: 90.03°
AZM: 182.49°
TVD: 7,978.7'

7300

MD: 23,664
INC: 89.91°
AZM: 181.02°
TVD: 7,978.74'

7300

1 VS: 15,460.43'

MD: 23,754
INC: 90.03°
AZM: 182.49°
TVD: 7,978.79'

= TVD.{ft)

TVRL(f):

g, sb blky-sr clus, pred cons,
¢ SH: drkgy-dk brn, sb blky, frm-v

TLS

90% SS: med-drkgy, sme brn, mod sft, occ frm, vfg,
arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn, sb blky, frm-v hd, brit ip,

slty-aren, v sl calc, tr intbd wi sd

8800

pred uncons, mod-w srt, sl

rthy,

slty-aren, v sl calc, tr intbd wi sd

8800

90% SS: med-drkgy, sme brn, mod sft, occ frm, vfg,
arg-slty, cly cmt, v sl calc; 10% SLTY SH: drkgy-dk brn, sb blky, frm-v

pred uncons, mo




1000 1000 »
300 300
ROP (ft/hr) ) Aok ol
Gamma (AHI) 129 api call7 api)
\\\\//\I\l \\\II\\I\\\/\\\\/\l\ |/ l\\//llll\ll\\/t\\\/\\/\\/:l\\/lll\\\I/\\I\I\\J/\/\\\I\//\\l/\\\l//l\/\l\ll/\/ —
—
50 ft/hr
. \u\(.\()(l 7 A e \:\\))l)\ Y \ Y - /.
0 - 0
_m_um_ WOB: 28.3K || 2990 |pymp 1st Sweep __ucau 2nd Sweep _ 500p MW 11.0/ VIS 70 Pump 3rd Sweep
. 5000 5000
_ RPM: 101 1]
Su PP: 5544PS| 3244u 3058u
| SPM: 86/86 Fo ,
B 458
/ GAS (linits)
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7300

11| VS: 15,549.29'

MD: 23,843
INC: 90.12°
AZM: 186.07°
TVD: 7,978.67

7300

MD: 23,933
INC: 90.03°
AZM: 189.14°
TVD: 7,978.55'
VS: 15,638.71'

Projection to Bit
|

MD: 23,960'
INC: 90.03°
AZM: 189.14°
TVD: 7,978.54'
1| VS: 15,665.46'

-

d-w srt, sl
hd, brit ip,

rthy,

8800

95% SS: med-drkgy, sme brn, mod sft, occ frm, vfg, pred uncons, mod
frm-v hd, brit ip, rthy, slty-aren, v sl calc, tr

intbd wi sd

-w srt, sl arg-slty, ¢

8800

ly cmt, v sl calc; 5% SLTY S

H: drkgy-dk brn, sb

blky,




ROP (ft/hr)
Gamma (ARI)
0
0
29'TD Reached, 23960' MD, 18:40 MST, 11/29/2018
Thank you for using , LLC.
GAS (Units)
C1-C4[(unit$)
0
0
o o o o o o o o o o C
3 3 S 3 S 8 3 S 3 3 :
N N N N N N N N N N :
7300
FM Name Excursion Depths (' MD)
Sharon Springs | 7456
Miobrara 7654 19966
TFt Hays 8209 10440 11648 20520 22713
Codell 8398 10911 123327 21240 23040
Carlile
Greenhorn
8800




