._.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 Brant LE 08-082HC

Location SECTION 11, T1S, R67W

State COLORADO County ADAMS
Country UNITED STATES Rig Number PRECISION 460
API Number 050011034500 AFE # 19DC0077
Geographic Region DJ BASIN Field WATTENBERG
Ground Elevation 4972.8' K.B. Elevation 4992.8'
r !
Logged Interval 6000'MD To 23434'MD Total Depth 23434' MD
i
Formation CODELL é

Type of Drilling Fluid OIL BASED MUD OmO_OQ_mﬁ

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

Englewood, CO 80110
(970) 260-5408

~—. lerra
\L Guidanc
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EENENNANENANNANEERENERN K d 1o
TERRA GUIDANCE
BEGAN LOGGING @ 04:54 MDT 06/16/2019
BLOODHOUND GAS CHROMATOGRAPH #5122
ROP 100' Sample Collection
ROP ROP (ft/hr) 451 fthr ROP (futin) 131 api
Gamma (ARI) 115 api \|)\I\ Q l\kngpr: e - AL~
Gamma INZEED S o Val/ DNY&?DDA\(I SVa'e j MMM
i N WAAMAA
GAPS IN GAMMA DATA DUE TO A \ ~— _
HIGH RATES OF PENETRATION a
0 0
i 0 0
Gas Scale 1000 1000
0 - 1000 Units || 1% 1pop
Total Gas & Chromatograph
GAS
OH ............ GAS (Units) Rig Service GAS (Units)
C2 o BG: BACKGROUND GAS G1-C4f(unit§) G1-C4f(unit§)
C3 e TG: TRIP GAS
o R DTG: DOWNTIME GAS
MG:MAXGAS ||| T I T~ TN =
co2 &\\ ............ ) \\
. 0 <
.0 0
o o o o o ' o o o o o o o o ' o o o
[ N~ [<e) (2] o - N ™ < [Te) [ ~ o — N [}
Depth o o o o S o o o oS =1 =1 =3 = - — =
Yo} Yo} Yo} Yo} © © © © © © © © © © © ©
N7
Images
% Lithology
TVD Scale
5800' - 8500'
MD: 6,059'
INC: 17.28°
AZM: 28.74°
TVD: 6,042.27"
Bit#: 1 VS: 69.02'
Size: 8.5"
Well Bore Make: Ulterra
. TVD (ft TVD (ft
VD Model: m_u_.mpm (f) (f)
Depth In: 1778
Jets: 4x11,4x12
S/N: 48060
100% SHY SLTST: Itgy, sme medgy, It gyshbn, sft, ip frm-fri, sb blky-plty, com 100% SHY SLTST: ltgy, sme
fis, arg, slty, rthy, mod cly rch mtx, sl calc fis, arg, slty, rthy, mod cly rch
8500 8500




" 1000 1000
300 300
ROP (ft/hr) 127 api ROP (ft/hr) 138 api
— Gamma (AR! Gamma (AR!
u ) N
™M MM {)\1\! 212 ft/hr / 4 —\ " ,\;)\ uind
K N~ N N’ /N A A~
- 0 258 ft/hr o
0 0
WOB: 13.6K 1000 MW 10.5/ VIS 56 1000
RPM: 142 1000 1000
PP: 3134PSI
SPM: 102/103
GAS (Units) GAS (units)
389u Q1-C4{(unit: uhit:
P e _o:mo_a:a 333y _o:mo_a:a _ ) 365U
\\.H”] ol ( - | — ™ . i
v > l// \) A // \ I\|I/ \Rm //f Pz
N ’ 0 JJI. \\\\ .deﬂ\mn ..qudqwaw:
o R o
o o o o o o o o o o o o o o o o o o o o o o
< n [ N~ [¢e) (=) o — N ™ < n o ~ [ee] [« o - [ ™ < n
- — - — — — 39 ~ N I3 3] 3 N ~ 3 N (3] ™ (] (3] (52} 5]
© © © © © © © © © © © © © © © © © © © © © ©
_ - _ _ ¥

INC: 18.54° . .
AZM: 28.27° INC: 20.26° MD: 6,328
6.1 ' AZM: 20.77° INC: 21.44°
TVD: 6,127.91 o AZM: 21.13°
: ' TVD: 6,212.81' 121,
VS: 83.64 ' . .
VS: 97.55' TVD: 6,295.98
VS: 110.61'
TVD (ft) TVD (ft)
medgy, It gyshbn, sft, ip frm-fri, sb blky-plty, com 100% SHY SLTST: Itgy, sme medgy, It gyshbn, sft, ip frm-fri, sb blky-plty, com 100% SHY SLTST: Itgy, sme medgy, sme It gysl|
mtx, sl calc fis, arg, slty, rthy, mod cly rch mtx, sl calc com fis, arg, slty, rthy, mod cly rch mtx, sl calc
8500 8500




1000 1000 -
300] 300]
ROPg(ft/hr) \ ROP (ft/hr) Hbm\”:u_
I - | ama (AR VDDN( Gamma (ARI)
TN M)HN WAﬂQK) QA.% Qrbh M /\J\(/\, Axing MR R o BN 2 NSRS ()()(\ N TN T
109 api N MV AN~ A ~
- k)) 300 fthr | T\ \I\.l\l\ /\ll\ M\~ / -\)(I NANMA W
A \ ™ 300 ft/hr
0 213 ft/hr 0
0 < 0 A A A ‘
320u 1000 1000 MW 10.5/ VI
C1: 88.0% | 100 100p
C2: 8.4%
C3: 3.7%
C4: 0.0%
GAS (Units) hmm,: GAS (Units)
Q1-C4{(unitf) || Q1-C4f(unitf)
T\ 317u
e S | Tt <EH TN L
\.\‘ el TN 7 ¢ ') T I I B PO P R . .../ \ S
| S "N > NE <
o e et h
0 (o}
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5800 5800
MD: 6,417
INC: 22.07° MD: 6,507
AZM: 21.21° INC: 23.74°
TVD: 6,378.64' AZM: 19.81°
VS: 124.33' TVD: 6,461.54'
TVD (ft) VS: 138.52'
bn, sft, ip frm-fri, sb blky-plty, 100% SHY SLTST: Itgy, sme medgy, sme It gyshbn, sft, ip frm-fri, sb blky-plty, 100% SHY SLTST: Itgy, sme medgy, sme It gyshbn, sft, ip frm-fri, s
com fis, arg, slty, rthy, mod cly rch mtx, sl calc com fis, arg, slty, rthy, mod cly rch mtx, sl calc, rr bent, tr sity sh
8500 8500
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1000 - 1000 r
300 300
283 api
ROP (ft/fr) 96 api N OP Tt A
L~ - - ~_ \\/\/
SN2 Ve WAV 2 .mwsa (AR G NA AV T~N—V Gamma Yy~ ~ T\ va NI S A~
N
AN AN A~ W AN~ g;.\/)\).\/\(,\e(J
v A 277 fthr
0 212 ft/hr
0 0
S 57 _ WOB: 10.8K 1000 __<_<< 10.5/VIS 56 || 100D Gas Scale Change | 3°90 853u
RPM: 141 Tpop Tpop 0-3500 Units | 3% Cl: 82.9%
PP: 3204PSI 670u C2: 11.6%
SPM: 102/103 \\) N~ ~Nd | C3: 5.6%
482u \ e EREES 1 C4: 0.0%
GAS (units) i VE ;) .GAS ((m¥s) GAS (Uinits)
T1-C4{(uhig) <EE] \\ i3 D \ C1-C4 (U A= C1-C4/(unitg)
I|\\\ \‘.‘. ;.. \ ’ = / \\.... ] p— ¢
T e \/ N el
0 0 Oy ey 0 ....
9 o e
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MD: 6,597
INC: 25.12°
AZM: 16.62°

TVD: 6,543.49'
VS: 152.21'

MD: 6,686'
INC: 26.61°
AZM: 20.51°
TVD: 6,623.58'
VS: 166.76'

MD: 6,776'
INC: 27.82°
AZM: 19.13°
TVD: 6,703.61'
VS: 182.99'

TVD (ft)

b blky-plty, 85% SHY SLTST: gyshbn, It-medgy, sft-mod frm, occ fri, sb blky-sb plty, ip ang,
sl arg, slty-rthy, v sl cly rch, tr slty sh, sl calc; 15% SLTY SH: med-drkgy, dk brn,
mod sft-v frm, brit, sb blky-ang, rr plty, com fis, slty, arg, v sl calc

8500

TVD (ft)

70% SHY SLTST: gyshbn, It-medgy, sft

frm, brit, sb blky-ang, rr plty, com fis, slty

8500

arg, v sl calc

-mod frm, occ fri, sb blky-sb plty, ip ang,
sl arg, slty-rthy, v sl cly rch, sl calc; 30% SLTY SH: med-drkgy, dk brn, mod sft-v




1000 - 1000 1000
300 300 300
ROP (ft/hr) 142 api OP (ft/hr) 197 ai ROP (ft/hr)
Gamma (AHI — N amma (AHI apl Gamma (AHL
INUNE2SVanve SAUUENYN At A g2 G \O AR Q\\I/ \/(u ﬂ)\N\/.,\/ 400 ft/hr N el
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o 157 ft/hr o o
3500 3500 WOB: 12.6K 3500
| 3500 3500 RPM: 142 3500
_ PP: 3140PSI
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]
—| GAS (Units) GAS (Units) GAS (Units)
C1-C4[(unit$) C1-C4 (uhit$) C1-C4 (uhit$)
1151u
)34u {E5]
28 587u — 4N
. ™ 7 ™\ | 7" ™ -7 0\ A
0 R R W ol 0 O— gl
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5800 7 7 5800 5800
MD: 6,866' _
INC: 29.79° MD: 6,956
AZM: 15.93° INC: 29.41°
TVD: 6,782.48' AZM: 20.32° _
VS: 198.44' TVD: 6,860.74
—— e e e e —

TVD (ft) TVD (ft) e B
50% SHY SLTST: gyshbn, It-medgy, sft-mod frm, occ fri, sb blky-sb plty, ip ang, 65% SLTY SH: It-drkgy, dk gyshbn, mod sft-v frm, brit, sb blky-ang, rr plty, com 85% SLTY
sl arg, slty-rthy, v sl cly rch, sl calc; 50% SLTY SH: med-drkgy, dk brn, mod sft-v fis, slty, arg, v sl calc, 35% SHY SLTST: gyshbn, It-medgy, sft-mod frm, occ fri, fis, slty, ar
frm, brit, sb blky-ang, rr plty, com fis, slty, arg, v sl calc sb blky-sb plty, ip ang, sl arg, slty-rthy, v sl cly rch, sl calc sb blky-sb

8500 8500 8500




1000 4 1000
300 300
. 154 api 155 api
146 api \\/ ROP (ft/hr) \/ ROP (ft/hr)
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211 ft/hr 0 210 ft/hr 0
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3500 _ MW 10.5/ VIS 53 _ 890u 3500
3p0p C1: 81.4% | %
C2: 12.8%
C3: 5.0%
- C4: 0.7%
GAS (Units) 1471u GAS (Units)
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TN N
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E ! .. pun
g M 0 /(
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5800 5800
MD: 7,045' :
INC: 30.25° MD: 7,134 MID: 7 224"
. . INC: 30.38° o
AZM: 26.52 ING: 30.21°
AZM: 26.25° - 30
TVD: 6,937.97" AZM: 23.69°
VS: 234.73' TVD: 7,014.8' : 23.
....................... - 294 VS: 257.05' TVD: 7,092.51"
B VS: 278.63'

SH: It-drkgy, dk gyshbn, mod sft-v frm, brit, sb bl
), v sl calc, 15% SHY SLTST: gyshbn, It-medgy,
plty, ip ang, sl arg, slty-rthy, v sl cly rch, sl calc

ky-ang, rr plty, com
sft-mod frm, occ fri,

100% SLTY

fis,

8500

slty, arg,

SH: It-drkgy, dk gyshbn, mod sft-v frm, brit, sb blky-ang,
v sl calc

rr plty, com

8500

100% SLTY
slty, arg,

fis,

SH: It-drkgy, dk ¢
v sl calc
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INC: 30.1° MD: 7,403'
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Lo TVD: 7,169.47' AZM: 19.2°
VS: 297 78" TVD: 7,247.34'
A VS: 315.5' \ e L T
™ .".". T oo oo T
ﬁuﬁuﬁJﬁﬁ“
)yshbn, mod sft-v frm, brit, sb blky-ang, rr plty, com 75% MRLST: drkgy-dkbn, mod sft-mod frm, sb blky-ang, rthy, sl slty, arg, calc, rr 55% MRLST: drkgy-dkbn, mod sft-mod frm, sb b
intbd pyr, tr bent; 25% SLTY SH: med-drkgy, dkbn-ip blk, mod sft-fri, rr frm, sb intbd pyr & pyr nod, tr bent; 45% CHK: medgy-g
blky-sb ang, tr plty, sl slty, sl arg, v sl calc mod sft-fri, sb blky, rthy-sb wxy, v calc
y ¢} [¢] Yy, riny y
8500 8500
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Iky-ang, rthy, sl slty, arg, calc, rr
/shbn, drty brn, tr intbd wi mrl,

55% CHK: medgy-gyshbn, drty brn, tr intbd
wi mrl, mod sft-fri, sb blky, rthy-sb wxy, v calc,
rr nod pyr; 45% MRLST: drkgy-dkbn, mod
sft-mod frm, sb blky-ang, rthy, sl slty, arg,
calc 7 7 7 7

60% CHK: medgy-gyshbn, sme drty brn, tr
intbd wi mrl, tr mot, mod sft-fri, sb blky,
rthy-sb wxy, v calc, tr intbd pyr; 40% MRLST:
drkgy-dkbn, mod sft-mod frm, sb blky-ang,

:s<.m_m_?m6.om_o
| |

55% CHK: medgy-gyshbn, sme drty brn, tr
intbd wi mrl, tr mot, mod sft-fri, sb blky,
rthy-sb wxy, v calc, tr intbd pyr; 45% MRLST:
drkgy-dkbn, mod sft-mod frm, sb blky-ang,

:s<.m_m_?m6.om_o
8200 | |

65% CHK: medgy-gyshbr
intbd wi mrl, mod sft-fri, st
v calc, rr bent; 35% MRLS
sft-mod frm, sb blky-ang,
calc 7 7
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, Sme drty brn, tr

) blky, rthy-sb wxy,
T: drkgy-dkbn, mod
thy, sl slty, arg,

60% MRLST: drkgy-dkbn, mod sft-sme hd,
sb blky-ang, rthy, sl slty, v arg, calc, rr dsm
pyr, rr bent; 40% CHK: medgy-mot gyshbn,
tr intbd wi mrl, mod sft-fri, rr frm, sb blky,
rthy-sb wxy, v om_,o 7 7

70% MRLST: drkgy-dkbn, mod sft-sme hd,
sb blky-ang, rthy, sl slty, v arg, calc, tr bent,
rr Inoc; 30% CHK: It-medgy, Itbn, tr intbd wi
mrl, mod sft-fri, rr frm, sb blky, rthy-sb wxy, v
calc 7 7 7 7

50% MRLST: drkgy-dkbn, mod sft-sme hd,
sb blky-ang, rthy, sl slty, v arg, calc, rr bent,
rr Inoc; 50% CHK: It-medgy, Itbn, tr intbd wi
mrl, mod sft-fri, rr frm, sb blky, rthy-sb wxy, v
calc 7 7 7 7

&200

60% CHK: medgy-dI gy, occ brn, sme lItr gy,
tr mot, mod sft-fri, sb blky, rthy-sb wxy, calc,
tr pyr nod, rr Inoc; 40% MRLST: med-drkgy,
dl gy, mod sft-sl frm, sb blky-sb plty, rthy, sl
slty, m@,. calc 7 7 7
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50% CHK: medgy-dl gy, occ brn, sme ltr gy,
tr mot, mod sft-fri, sb blky, rthy-sb wxy, calc,
tr pyr nod, rr Inoc; 50% MRLST: med-drkgy,
dl gy, mod sft-sl frm, sb blky-sb plty, rthy, sl
slty, m@,. calc 7 7 7

MD: 7,941
ING: 63.62° MD: 8,030
AZM: 77.42° INC: 72.27
y TVD: 7,627.15' AZM: 81.65
T T T ™ T o w|Vs: 61141 . " " . ) TVD: 7,660.55'
e L A i AVLSE e R LY
S LI T T pp—— Ty L s T i T T ._._.._._.._._.H._._.H._._.._.1._._.._._.j ™ - T
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55% CHK: It-medgy, dI gy, occ bf wh-Itbn,
mod sft-fri, sb blky, rthy-sb wxy, calc, tr pyr
nod, rr bent; 45% MRLST: med-drkgy, dl gy,
mod sft-sl frm, sb blky-sb plty, rthy, sl slty,
arg, om_,o 7 7 7

45% CHK: It-medgy, dl gy, occ bf wh-Itbn,
mod sft-fri, sb blky, rthy-sb wxy, calc, tr pyr
nod, rr bent; 35% MRLST: med-drkgy, dl gy,
mod sft-sl frm, sb blky-sb plty, rthy, sl slty,
arg, calc; 20% LS: It-medbn, bf wh-crm, mod
frm, sb c__Q-:_Q-:wm. B_ox__,,_-x_ tex, ow_o

70% LS: It-medbn, bf wh-crm, mod frm-hd,
sb blky-flky-ireg, micxIn-xI tex, calc; 20%
CHK: It-medgy, bf wh-Itbn, mod sft-fri, sb
blky, rthy-sb wxy, calc, tr pyr nod, rr bent;
10% MRLST: med-drkgy, dl gy, mod sft-sl
frm, sb w__Q-mc U_Q_ rthy, m_,m_? arg, ,om_o

65% LS: It-medl

micxIn-xI tex, ca
It-medbn, mod s
srt, sr-sb blky cl
mtx; 15% SLTY
blky-plty, mod fr
Am_Q-mﬂm_,,_. trcly

et
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8132' MD, 7684' TVD RPM: 71 5p0p 20:23 MDT on 06/16/2019 5p0p
PP: 3150PSI Begin 100' Sample Collection
SPM: 93/94 i
2471u 2429u
mﬁm,: GAS (Uinits) &8 GAS (Unifs) a8
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8,310
320
8,330

8

119
3.94°
30.8°
,682.66'
8.96'

7200 7200
MD: 8,209 MD: 8,254 MD: 8,298’
INC: 87.05° INC: 90.4° INC: 90.37°
AZM: 83.35° AZM: 86.29° AZM: 87.28°
TVD: 7,693.63' TVD: 7,694.63' TVD: 7,694.34'
VS: 867.93' VS: 912.89' T VS: 956.89'

n, mod frm-hd, sb blky-plty,
Ic; 20% SLTY SS: It-medgy,
ft-tr frm, fri, vfg, v slty, mod
us, pred cons, tr calc, Imy/cly
SH: med-drkgy, sme blk, sb
m-occ mod sft, rr brit, rthy,
o? tr calc 7 7

75% SLTY SS-SS: It-medgy, It-medbn, mod
sft-tr frm, fri, vfg, v slty, mod srt, sr-sb blky
clus, pred cons, tr calc, Imy/cly mtx; 15%
SLTY SH: med-drkgy, sme blk, sb blky-plty,
mod frm-occ mod sft, rr brit, rthy, slty-aren, tr
cly rch, tr calc; 10% LS: It-medbn, mod
frm-hd, ,mc c__Q-U_,Q. B_ox_:,.x_ tex, om,_o

90% SLTY SS-SS: It-medgy, drkgy-dkbn,
mod sft-tr frm, fri, vfg, v slty, mod srt, sr-sb
blky clus, pred cons, tr calc, tr cly rch, tr LS;
10% SLTY SH: med-drkgy, sme blk, sb
blky-plty, mod sft-ip hd, rr brit, rthy, slty-aren,
tr cly rch, tr calc 7 7

85% SLTY SS-SS: It-medgy, drkgy-dkbn,
mod sft-tr frm, fri, vfg, v slty, mod srt, sr-sb
blky clus, pred cons, tr calc, tr cly rch, tr LS;
15% SLTY SH: med-drkgy, sme blk, sb
blky-plty, mod sft-ip hd, rr brit, rthy, slty-aren,
tr cly SJ. tr calc 7 7

90% SLTY SS-SS: It-medgy, drk
blky clus, pred cons, tr calc, tr cly
mod sft-ip hd, rr brit, rthy, slty-are

8200
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7200 7200
MD: 8,387 MD: 8,477
INC: 90.22° INC: 90.15°
AZM: 88.02° AZM: 88.56°
TVD: 7,693.88' TVD: 7,693.59'
1 VS:1,045.87" |:: :1VS: 1,135.83"

gy-dkbn, mod sft-tr frm, fri, vfg, v slty, mod srt, sr-sb 90% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-tr frm, fri, vfg, v slty, mod srt, sr-sb 85% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-tr
'rch; 10% SLTY SH: med-drkgy, sme blk, sb blky-plty, blky clus, pred cons, sl calc, tr cly rch; 10% SLTY SH: med-drkgy, sme blk, sb blky-plty, blky clus, pred cons, sl calc, tr cly rch; 15% SLTY S
N, tr cly rch, tr calc mod sft-ip hd, rr brit, rthy, grty, slty-aren, tr cly rch, sl calc mod sft-ip hd, rr brit, rthy, grty, slty-aren, tr cly rch,

8200 8200
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MD: 8,566’
INC: 90.22°
AZM: 88.64°
TVD: 7,693.3'
VS: 1,224.78'

7200

:1{VS: 1,314.73"

MD: 8,656’
INC: 90.09°
AZM: 87.99°
TVD: 7,693.06'

7200

MD: 8,746'
INC: 90.25°
AZM: 87.71°
TVD: 7,692.79'
VS:1,404.71'

frm, fri, vfg, v sity, m

od srt, sr-sb

H: med-drkgy, sme blk, sb blky-plty,

| calc

90% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-tr frm, fri, vfg, v slty, mod srt, sr-sb
blky clus, pred cons, sl-non calc, tr cly rch; 10% SLTY SH: med-drkgy, sme blk, sb

blky-plty, mod sft-ip hd, rr brit, rthy, grty, slty-aren, tr cly rch, sl-non calc

8200

8200

90% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-tr frm, fri, vfg, v slty
blky clus, pred cons, sl-non calc, tr cly rch; 10% SLTY SH: med-drkg)
blky-plty, mod sft-ip hd, rr brit, rthy, grty, slty-aren, tr cly rch, sl-non ce
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MD: 8,835’
INC: 90.12°
AZM: 88.87°
TVD: 7,692.5'
|VS: 1,493.67

MD: 8,925
INC: 89.97°
AZM: 90.64°
TVD: 7,692.43'
1:1VS: 1,583.53

, mod srt, sr-sb
/, sme blk, sb
c

8200

85% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-tr frm, fri, vfg, v slty, mod srt,
blky clus, pred cons, sl calc, tr cly rch; 15% SLTY SH: med-drkgy, sme blk, sb
blky-plty, mod sft-ip hd, rr brit, rthy, grty, slty-aren, tr cly rch, sl-non calc

sr-sb

8200

85% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-tr frm, fri, vfg, v slty, mod srt, sr-sb
blky clus, pred cons, sl calc, tr cly rch; 15% SLTY SH: med-drkgy, sme blk, sb
blky-plty, mod sft-ip hd, rr brit, rthy, grty, slty-aren, tr cly rch, sl-non calc
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7200 7200 7200
MD: 9,014 MD: 9,104 MD: 9,193
INC: 90.18° INC: 90.4° INC: 90.18°
AZM: 92.01° AZM: 92.55° AZM: 92.81°
TVD: 7,692.32' TVD: 7,691.86' TVD: 7,691.41
:1VS:1,672.22" |t 11VS:1,761.78' 1VS: 1,850.28'

80% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod srt, sr-sb 80% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod srt, sr-sb 85% SLTY ¢
blky clus, pred cons, sl calc, tr cly rch; 20% SLTY SH: med-drkgy, sme blk, sb blky clus, pred cons, sl-tr calc, tr cly rch; 20% SLTY SH: med-drkgy, sme blk, sb srt, sr-sb blk
blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc blk, sb blky-|

8200 8200 8200
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MD: 9,282
INC: 90.37°
AZM: 92.53°
TVD: 7,690.98'
VS:1,938.77

| VS: 2,028.4'

MD: 9,372
INC: 90.37°
AZM: 90.99°
TVD: 7,690.4'

7200

S-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v sity, mod

y clus, pred cons, sl-tr calc, tr cly rch; 15% SLTY SH: med-drkgy, sme

olty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc

8200

85% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod
srt, sr-sb blky clus, pred cons, sl calc, tr cly rch; 15% SLTY SH: med-drkgy, sme
blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc

90% SLTY SS-SS: It-medgy, <
srt, sr-sb blky clus, pred cons,
blk, sb blky-plty, mod frm, rthy

8200
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MD: 9,461
INC: 90.34°
AZM: 89.4°
TVD: 7,689.85'

|VvS:2,117.22

7200

MD: 9,551
INC: 90.31°
AZM: 88.77°

TVD: 7,689.34'

VS: 2,207.14'

MD: 9,640
INC: 90.43°
AZM: 88.01°
TVD: 7,688.77
11VS: 2,296.09" |:

me brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod

sl calc, tr cly rch; 10% SLTY SH: med-drkgy, sme
- grty, slty-aren, tr cly rch, sl calc

90% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod

srt, sr-sb blky clus, pred cons, sl calc, tr cly rch; 10% SLTY SH: med-drkgy, sme

blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc

8200

85% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn
srt, sr-sb blky clus, pred cons, sl calc, tr cly rch; 1°
blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cl

8200
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MD: 9,730
INC: 89.97°
AZM: 86.92°
TVD: 7,688.45'
:|VS: 2,386.08"

MD: 9,819
INC: 89.97°
AZM: 90.01°
TVD: 7,688.5'
| VS: 2,475.02

CAOE

, mod sft-hd, ip fri, vfg, v sity, mod
% SLTY SH: med-drkgy, sme

y rch, sl calc

8200

85% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod

srt, sr-sb blky clus, pred cons, sl calc, tr cly rch; 15% SLTY SH: med-drkgy, sme

blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc

8200

85% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri,
srt, sr-sb blky clus, pred cons, sl calc, tr cly rch; 15% SLTY SH: med
blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc
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MD: 9,908’
INC: 89.82°
AZM: 92.71°
TVD: 7,688.66'
VS: 2,563.7'

MD: 9,998’
INC: 90.03°
AZM: 93.55°
TVD: 7,688.78'
VS:2,653.11" |

1VS: 2,741.32

MD: 10,087
INC: 90.25°
AZM: 94.93°
TVD: 7,688.56'

vfg, v slty, mod
-drkgy, sme

80% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg
srt, sr-sb blky clus, pred cons, sl calc, tr cly rch; 20% SLTY SH: med-drkgy, sme
blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc

8200

, V slty, mod

sme blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, v sl calc

8200

85% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod
srt, sr-sb blky clus, pred cons, sl-non calc, tr cly rch; 15% SLTY SH: med-drkgy,
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MD: 10,177
INC: 90.43°
AZM: 92.72°
TVD: 7,688.03'

1VS: 2,830.6'

7200

MD: 10,266
INC: 90.34°
AZM: 91.83°
TVD: 7,687.43'
VS: 2,919.16'

7200

8200

80% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod
srt, sr-sb blky clus, pred cons, sl calc, tr cly rch; 20% SLTY SH: med-drkgy, sme
blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc

85% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod

srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 15% SLTY SH: med-
blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc

8200

drkgy, sme

8200

80% SLTY ¢
srt, sr-sb blk
blk, sb blky-|
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7200 7200
MD: 10,355 MD: 10,445' MD: 10,534
INC: 90.18° INC: 90.22° INC: 90.15°
AZM: 89.68° AZM: 87.31° AZM: 85.96'
TVD: 7,687.03' TVD: 7,686.71' TVD: 7,686.
1:|VS:3,007.91" |:: 11 VS: 3,097.86' | VS: 3,186.8

S-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v sity, mod 80% SLTY SS-SS: It-medgy, sme brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod 75% SLTY SS-SS: It-medgy, sr
y clus, pred cons, v sl calc, tr cly rch; 20% SLTY SH: med-drkgy, sme srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 20% SLTY SH: med-drkgy, sme srt, sr-sb blky clus, pred cons, \
olty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc blk, sb blky-plty, mod frm, rthy,

8200 8200
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7200

MD: 10,623
INC: 90.15°
AZM: 87.31°
TVD: 7,686.19'
VS: 3,275.85'

11 VS: 3,365.7

MD: 10,713
INC: 90.28°
AZM: 91.9°
TVD: 7,685.85'

ne brn, drkgy-dkbn, mod sft-hd, ip fri, vfg, v slty, mod

sl calc, tr cly rch; 25% SLTY SH: med-
grty, slty-aren, tr cly rch, sl calc

drkgy, sme

8200

75% SLTY SS-SS: It-medgy, drkgy-dkbn, sme gyshbn, mod sft-hd, ip fri, vfg, v s

mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 25% SLTY SH:
sme blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc

med-drkg

Ity,
Y,

8200

80% SLTY SS-SS: It-medgy, drkgy-dkbn, sme me

slty, mod srt, sr-sb blky clus, pred cons, sl
med-drkgy, sme blk, sb blky-plty, mod frm

calc, tr
rthy, gr
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7200

MD: 10,802
INC: 90.74°

AZM: 90.38°
TVD: 7,685.06'
VS: 3,454.42'

MD: 10,891
INC: 90.71°

AZM: 88.63°
TVD: 7,683.93'
VS: 3,543.29'

7200

MD:
INC:
AZN
TVD

d gyshbn, mod sft-hd, ip fri, vfg, v
cly rch; 20% SLTY SH:
ty, slty-aren, tr cly rch, sl calc

80% SLTY SS-SS: It-medgy, drkgy-dkbn, sme med gyshbn, mod sft-hd, ip fri, vfg, v

slty, mod srt, sr-sb blky clus, pred cons, sl
med-drkgy, sme blk, sb blky-plty, mod frm

8200

calc, tr cly rch; 20% SLTY SH:
rthy, grty, slty-aren, tr cly rch,

sl calc

vfg, v slty, mod srt, sr-sb blky clus, pred co
med-drkgy, sme blk, sb blky-plty, mod frm

85% SLTY SS-SS: It-medgy, sme drkgy-dkbn, sme med gyshbn, moc

ns, v sl calc, tr cly rch; 159
rthy, grty, slty-aren, tr cly |

8200
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10,981
90.62°
. 88.61°
:7,682.89'
3,633.23'

7200

MD: 11,070’
INC: 90.58°
AZM: 89.22°

TVD: 7,681.96'

VS: 3,722.15'

7200

MD: 11,160'
INC: 90.71°
AZM: 89.57°
TVD: 7,680.94'
VS: 3,812.04'

| sft-hd, ip fri,
o SLTY SH:
ch, sl calc

8200

85% SLTY SS-SS: It-medgy, sme drkgy-dkbn, sme med gyshbn, mod sft-hd, ip fri,

vfg, v slty, mod srt, sr-sb blky clus, pred co
med-drkgy, sme blk, sb blky-plty, mod frm

ns, v sl calc, tr cly rch; 15% SLTY SH:
rthy, grty, slty-aren, tr cly rch, sl calc

8200

85% SLTY SS-SS: It-medgy, sme drkgy-dkbn, sme med gyshbn, mod sft-hd, ip fri,
vfg, v slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 15% SLTY SH:
med-drkgy, sme blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc
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0 0 212 ft/hr 0

0 0 0

5000 500p _ MW 10.55/ VIS 54 _ WOB: 19.5K 500p

5000 5000 RPM: 141 5000

PP: 4183PSI
2846u SPM: 102/103
8| 2443u

MD: 11,249
INC: 89.66°
AZM: 87.71°

;14 VS: 3,900.97

TVD: 7,680.66'

MD: 11,338
INC: 90.4°
AZM: 88.38°

TVD: 7,680.61'
1111 VS: 3,989.94' |:

7200

8200

90% SLTY SS-SS: It-medgy, sme drkgy-dkbn, sme med gyshbn, mod sft-hd, ip fri,
vfg, v slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 10% SLTY SH:

med-drkgy, sme blk, sb blky-plty, mod frm

rthy, grty, slty-aren, tr cly rch, sl calc

90% SLTY SS-SS: It-medgy, sme drkgy-dkbn, sme med gyshbn, mod sft-hd, ip fri,

vfg, v slty, mod srt, sr-sb blky clus, pred co
med-drkgy, sme blk, sb blky-plty, mod frm

ns, v sl calc, tr cly rch; 10% SLTY SH:
rthy, grty, slty-aren, tr cly rch, sl calc

8200

8200

95% SLTY ¢
v slty, mod s
med-drkgy, |
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MD: 11,428
INC: 90.49°
AZM: 91.64°
TVD: 7,679.91'

:11VS: 4,079.77

7200

MD: 11,517
INC: 90.77°
AZM: 93.66°

1]1VS: 4,168.26'

TVD: 7,678.93'

MD: 11,606
INC: 90.68°
AZM: 94.03°

TVD: 7,677.81'

S-SS: It-medgy, sme med gyshbn, tr drkgy-dkbn, mod sft-hd, ip fri, vfg,
rt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 5% SLTY SH:

Ik, sb blky-plty, mod frm, rthy

grty, slty-aren, tr cly rch, sl calc

85% SLTY SS-SS: It-medgy, sme med gyshbn, tr drkgy-dkbn, mod sft-hd, ip fri, vfg,
v slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 15% SLTY SH:

med-drkgy, blk, sb blky-plty, mod frm, rthy

8200

grty, slty-aren, tr cly rch, sl calc

8200

90% SLTY SS-SS: It-medgy, sr
v slty, mod srt, sr-sb blky clus, |
med-drkgy, blk, sb blky-plty, mc
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MD: 11,696
INC: 90.62°

AZM: 91.18°
TVD: 7,676.79'
11011 VS: 4,346.03'

MD: 11,785
INC: 90.62°
AZM: 89.71°
TVD: 7,675.82'
..... el VS 4.434.82°

7200

ne med gyshbn, tr drkgy-dkbn, mod sft-hd, ip fri, vfg,

red cons, v sl calc, tr cly rch; 10% SLTY SH:

d frm, rthy

grty, slty-aren, tr cly rch, sl calc

8200

95% SLTY SS-SS: It-medgy, sme med gyshbn, tr drkgy-dkbn, mod sft-hd, ip fri, vfg,
v slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 5% SLTY SH:
med-drkgy, blk, sb blky-plty, mod frm, rthy

grty, slty-aren, tr cly rch, sl calc

8200

90% SLTY SS-SS: It-medgy, med gyshbn,

sme dr

slty, mod srt, sr-sb blky clus, pred cons, v sl calc,

med-drkgy, blk, sb blky-plty, mod frm, rthy

grty, sl
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MD: 11,874
INC: 90.62°
AZM: 90.33°
TVD: 7,674.86'
11| VS: 4,5623.66" |

MD: 11,964
INC: 90.49°
AZM: 90.22°

TVD: 7,673.99'
11VS: 4,613.47" |

MD: 12,053
INC: 90.58°
AZM: 89.61°
TVD: 7,673.16'
1VS:4,702.31" |:

kgy-dkbn, mod sft-hd, ip fri, vfg, v
r cly rch; 10% SLTY SH:
y-aren, tr cly rch, sl calc

8200

100
slty

% SLTY SS-SS: It-

mod srt,

sr-sb blky clus, pred cons, v

medgy, med gyshbn, sme drkgy-dkbn
sl calc, tr

, mod sft-
cly rch, tr slty sh

hd, ip fri, vfg, v

8200

95% SLTY SS-SS: It-medgy, sme med gyshbn, sme drkgy-dkbn, moc
vfg, v slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 5%
med-drkgy, blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, s
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MD: 12,143 MD: 12,232
INC: 90.18° INC: 90.15°
AZM: 89.25° AZM: 89.59°
TVD: 7,672.56' TVD: 7,672.3'
VS: 4,792.2' 11| VS: 4,881.09

| sft-hd, ip fri, 95% SLTY SS-SS: It-medgy, med gyshbn, sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v 95% SLTY SS-SS: It-medgy, med gyshbn, sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v
SLTY SH: slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 5% SLTY SH: slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 5% SLTY SH:
| calc med-drkgy, blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc med-drkgy, blk, sb blky-plty, mod frm, rthy, grty, v slty-aren, tr cly rch, v sl calc
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1000 . 1000 1000
300 300 300
OP (fuh — - 513 ft/hr b dob dha
D I L .
\ JBYQQ < )t/\/(llu/ {(JS(%I\() ! | y )) ) 116 api \(“K(()YA 392 ft/hr C119 api w))
+ TN\ VT / ~——T N T1 T 7 wq e N 4D SN = W\,
113 api l/l\ NQ ~1 A S \K I))(\\“ LA\
M —~ /N (\\
0 o ]
0 0 .
5000 MW 10.6 / VIS 55 5000 5000 MW
5000 5000 5000
3390u _ Recycle for Survey 3373y
- @
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3301u
: Cl: 61.8%
C2: 20.4%

MD: 12,322 MD: 12,411 MD: 12,500'
INC: 90.26° INC: 90.28° INC: 90.43°
AZM: 90.51° AZM: 91.34° AZM: 93.18°
TVD: 7,671.98' TVD: 7,671.56' TVD: 7,671.01
111 VS: 4,970.93 1| VS: 5,059.67" | 111VS: 5,148.23" |

D

90% SLTY ¢
v slty, mod s
med-drkgy, |

90% SLTY SS-SS: It-med gyshbn, It-medgy, sme drkgy-dkbn, mod sft-hd, ip fri, vfg,
v slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 10% SLTY SH:
med-drkgy, blk, sb blky-plty, mod frm, rthy, grty, v slty-aren, tr cly rch, v sl calc

95% SLTY SS-SS: It-med gyshbn, It-medgy, sme drkgy-dkbn, mod sft-hd, ip fri, vfg,
v slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch; 5% SLTY SH:
med-drkgy, blk, sb blky-plty, mod frm, rthy, grty, v slty-aren, tr cly rch, v sl calc

8200

8200

8200
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MD: 12,590'
INC: 90.25°
AZM: 92.98°
TVD: 7,670.48'
1111 VS: 5,237.65" |

MD: 12,679
INC: 90.15°
AZM: 92.87°

TVD: 7,670.17
1101 VS:5,326.11" |

S-SS: It-med gyshbn, It-medgy, sme drkgy-dkbn, mod sft-hd, ip fri, vfg,

rt, sr-sb blky clus, pred cons, v
Ik, sb blky-plty, mod frm, rthy

sl calc, tr cly rch; 10% SLTY SH:
grty, v slty-aren, tr cly rch, v sl calc

95% SLTY SS-SS: It-medgy, med gyshbn,

slty, mod srt, sr-sb blky
med-drkgy, sb blky-plty

8200

clus, pred cons, v sl calc, tr cly rch; 5% SLTY SH:

mod frm, rthy, grty

sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v

, v slty-aren, tr cly rch, v sl calc

8200

100% SLTY S

S-SS: It-medgy, 1

slty, mod srt, sr-sb blky clus, pr
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7200

7200

MD: 12,769' MD: 12,858 MD: 12,947
INC: 89.94° INC: 90.22° INC: 90.28°
AZM: 91.56° AZM: 91.87° AZM: 91.73°
TVD: 7,670.1' TVD: 7,669.97" TVD: 7,669.58'
VS: 5,415.67" VS: 5,504.31" VS: 5,5692.95'

ned gyshbn, sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v
ed cons, v sl calc, tr cly rch, tr slty sh

100% SLTY SS-SS: It-medgy, med gyshbn, sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v
slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch, com slty sh

100% SLTY SS-SS: It-medgy, med gyshbn, sme ¢
slty, mod srt, sr-sb blky clus, pred cons, v sl calc,

8200 8200
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7200

11VS: 5,682.49'

MD: 13,037
INC: 90.18°
AZM: 92.95°
TVD: 7,669.22'

7200

MD: 13,126
INC: 90.34°
AZM: 92.22°
TVD: 7,668.82'
VS: 5,771 :

rkgy-dkbn,

r cly rch, com slty sh

mod sft-hd, ip fri, vfg, v

8200

100% SLTY S

slty,

mod srt, sr-sb blky

S-SS: It-medgy, med gyshbn, sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v
clus, pred cons, v sl calc, tr cly rch, com slty sh

95% SLTY SS-SS: It-med gyshbn, It-medgy, sme drkgy-dkbn, mod ¢

v slty, mod srt, sr-sb blky clus, pred cons,
med-drkgy, blk, sb blky-plty, mod frm, rth

8200

v sl calc, tr cly rch; 5% SL
, grty, v slty-aren, tr cly rct
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7200 7200
MD: 13,216 MD: 13,305' MD: 13,394
INC: 90.28° INC: 90.15° INC: 90.28°
AZM: 89.95° AZM: 88.39° AZM: 88.44
TVD: 7,668.33' TVD: 7,668' TVD: 7,667.
11| VS: 5,860.72' 1| VS: 5,949.62 11| VS: 6,038.5!

ft-hd, ip fri, vfg, 95% SLTY SS-SS: It-medgy, brn, gyshbn, mod sft-hd, ip fri, vfg, v slty, modly w srt, 90% SLTY SS-SS: It-medgy, brn, gyshbn, mod sft-hd, ip fri, vfg, v slty, modly w srt,
TY SH: sr-sb blky clus, pred cons, sl calc, tr cly rch; 5% SLTY SH: med-drkgy, ip blk, sb sr-sb blky clus, pred cons, sl calc, tr cly rch; 10% SLTY SH: med-drkgy, ip blk, sb
, v sl calc blky-plty, mod frm, rthy, grty, v slty-aren, tr cly rch, sl calc blky-plty, mod frm, rthy, grty, v slty-aren, tr cly rch, sl calc

8200 8200
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blky-plty, mod frm, rthy, grty, v slty-aren, tr cly rch, sl calc

8200

95% SLTY SS-SS: It-medgy, brn, gyshbn, mod sft-hd, ip fri, vfg, v slty, modly w srt,
sr-sb blky clus, pred cons, sl calc, tr cly rch; 5% SLTY SH: med-drkay, ip blk, sb

13562' MD: 99' D/T Fault
Codell to Nio C Marl

90% SLTY SS-SS: It-medgy, sme drkgy-brn, gyshbn, mod sft-hd, ip fri, vfg, v sity, modly
w srt, sr-sb blky clus, pred cons, mod calc, tr cly rch; 10% SLTY SH: med-drkgy, ip blk,

sb blky-plty, mod frm, rthy, grty, v slty-aren, tr cly rch, mod calc

8200

85% SLTY SS-S
gyshbn, mod sft-
srt, sr-sb blky clt
cly rch; 15% SL1
blky-plty, mod fri

rch, mod-v calc
|
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7200 7200
MD: 13,663 MD: 13,752' MD
INC: 91.54° INC: 91.48° — INC
AZM: 85.45° AZM: 85.91° || 13754 MD: 20" UIT Fault AZI
TVD: 7,663.44' TVD: 7,661.09' mmsmsh, Nio C _<_,m: TV
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S: lt-medgy, sme drkgy-brn,
hd, ip fri, vfg, v slty, modly w
s, pred cons, mod-v calc, tr
Y SH: med-drkgy, blk, sb

n, rthy, grty, v slty-aren, tr cly

35% MRLST: med-drkgy, dl gy, mod sft-sl
frm, sb blky-sb plty, rthy, sl slty, arg, calc;
25% CHK: It-medgy, bf wh-Itbn, sft-fri, sb
blky, sb wxy, calc; 25% SLTY SS: |
med-drkgy, brn, frm, fri, vfg, slty, ip w srt,
sr-sb blky clus, pred cons, mod calc; 15%
SLTY SH: drkgy-blk, plty, mod frm, ip brit,
rthy, m_a,\. mod om,_o 7 7

50% CHK: It-medgy, bf wh-Itbn, sft-fri, sb
blky-sb plty, sb wxy, v calc, rr bent, tr sd; 35%
MRLST: med-drkgy, dl gy, mod sft-sl frm, sb
blky-sb plty, rthy, sl slty, arg, calc; 15% SLTY
SH: drkgy-blk, plty-ip sb blky, mod frm-brit,

rthy, m_Q,. mod om_,o 7 7

60% CHK: It-medgy, bf wh-Itbn, sft-fri, sb
blky-sb plty, sb wxy, v calc, tr sh; 40%
MRLST: med-drkgy, dl gy, mod sft-sl frm, sb
blky-sb plty, rthy, sl slty, arg, calc

8200

55% CHK: It-medgy, bf wh-Itb
45% MRLST: med-drkgy, dl g
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113,842 MD: 13,931 MD: 14,020'

2 91.48° INC: 91.88° INC: 91.75°

V: 87.82° Drilled into Fort Hays: 13927' MD _ AZM: 90.62° AZM: 90.9 .

): 7,658.77" I I T TVD: 7,656.16' TVD: 7,653.34

6,486.29' ™ T ﬁ Hﬁﬁﬁﬁ - VS: 6,575.15' ﬂﬁﬂhﬂﬁwﬁ nwﬁwﬁwﬂwﬂ ™ VS 6,663.87 n$.ﬁ$ﬁ#.ﬁ#ﬁ$4
BM , A L T o T o T o T i o T o T T I T T I T T T T T

n, dl gy, mod sft-fri, sb blky, sb wxy, cal

y, mod sft-sl frm, sb ty, rthy, sl slty, arg,

80% LS: It-medbn, bf wh-crm, mod frm-hd, sb blky-flky-ang, micxIn-xI tex, v calc, rr

bent; 10% CHK: It-medgy, bf wh-Itbn, mod sft-fri, sb blky, sb wxy, calc; 10% MRLST:

med-drkgy, dl gy, mod sft-sl frm, sb blky-sb plty, rthy, sl slty, arg, calc, grdg calc sh

8200 7 7 7

85% LS: It-medbn, bf wh-crm, mod frm-hd, sb blky:
CALC SH: medgy, dl gy, sme dkr gy, mod sft-fri, pr
grdg mrl; 5% SS: medgy, mod sft-fri, vfg, sb blky-si
slty, Imy/cly mtx, mod calc




1000 1000
300 300
ROP (ft/Hr) ROP (ft/hr)
Gamma (ARI) Gamma (ARI)
50 ft/hr TN 45 api
i 63 ft/hr AL A~ S~ O 59 ft/hr
a I SRy 25 api A / N AA~— L L~ -
AN NV 3 I\I\llI\l\l/\\/ll\lllll\l e I||\\lll\\ll\\I\I\I\\Ill\l\\\l N J N ~N——1 NN
/ TN
MW 10.5/ VIS 51 ] 5000 MW 10.5/ VIS 50 WOB: 33.9K | 5000 MW 10.5/ VIS 50
5000 RPM: 71 5000
PP: 3796PSI
SPM: 94/95
Shaker Screen Maintenance
GAS (Units) 013 Rig Service/SPR GAS (Units)
C1-C4 (unit}) - u G1-C4 (uhitg) 1731u D-Link - Target Ch
pu o

T , ,( = g TV
o 0 /\
0 0

o
©
<
<
—

114,170

LY
|
ey
r

MD: 14,110' MD: 14,199’

INC: 91.66° INC: 90.95°

AZM: 91.48° AZM: 91.14°

TVD: 7,650.66' TVD: 7,648.63'

VS: 6,753.53' Tt o o oot o o VS 6,842,210 ST e e e
]

flky-ang, micxIn-xl tex, v calc; 10%
ed plty-occ sb blky, slty, v calc, ip
~clus, pred cons, mod srt, arg,

95% LS: It-medbn, bf wh-crm, mo
CALC SH: medgy, dl gy, sme dkr
grdg mrl

d frm-hd,

gy, mod sft-fri, pred plty-occ

8200

sb blky-flky-ang, micxIn-xI tex, v calc;

sb blky, slty, v calc, ip

95% LS: It-medbn, bf wh-crm, mo
bent, rr dissm pyr; 5% CALC SH:
sb blky, slty, v calc, ip grdg mrl

5%

d frm-hd,
medgy, d

8200

sb blky-flky-ang, micxIn-xI

| gy, sme dkr gy, mod sft-fr




1000 1000
300 300
ROP (ft/Hr) ROP (ft/hr)
Gamma (ARI) Gamma (ARI)
. AN NA N ~N
86 api \))/\)\/\/\/\/\/\ //\/\/\ ~
28 api ,\,\))\/.\)
— pi 65 ft/hr AN 90 ft/hr
~" N -l e A~
™M NO_—~ N e~ L AT \(o))) MY
- —t
MW 10.5/ VIS 51 || 5000 MW 10.5/ VIS 53 2176u 5000 _ MW 10.5/ VIS 50 _
500p C1: 69.29% | °0°
C2: 18.2%
C3: 9.5%
C4: 3.1%
GAS (Units) 2288u |
ange g1-Cai(uhirgy [1892U 4B -C4f (uhit)
45 }(
; L
0 0
0

MD: 14,288
INC: 90.62°
AZM: 89.88°
TVD: 7,647.41'
VS: 6,930.99'

MD: 14,378
INC: 89.85°
AZM: 88.4°
TVD: 7,647.04'
VS: 7,020.9'

MD: 14,467
INC: 89.73°
AZM: 89.52°
TVD: 7,647.37"

Drilled into Codell: 14441' MD

— | E— — — — ——T—7 T T T — \/S: 7,109.82" e e m— ——7
T T T T T T T T T T T T _IIJ.

tex, v calc, rr
, pred plty-occ

95% LS: It-medbn, bf wh-crm, mo
bent; 5% CALC SH: medgy, dl gy

calc, ip grdg mrl

8200

d frm-hd,
, sme dkr

sb blky-flky-ang, micxIn-xI tex, v calc, rr
gy, mod sft-fri, pred plty-occ

sb blky, slty, v

8200

60% LS: It-medbn, bf wh-crm, mod frm-hd, sb blky-flky-ang, micxIn-xl tex, v calc, rr
bent; 35% SLTY SS-SS: It-medgy, brn, gyshbn, mod sft-hd, ip fri, vfg, v slty, modly
w srt, sr-sb blky clus, pred cons, sl calc; 5% CALC SH: medgy, dl gy, sme dkr gy,
mod sft-fri, pred plty-occ sb blky, slty, v calc, ip grdg mrl




1000 4 1000 4 1000
300 300 300
ROP (ft/hr) . ROP (ft/hr) ! ROP (ft/hr)
Gamma (AHI) 114 api Gamma (AHI) 118 api Gamma (AHI)
+—NYMNALL AT T +" TV N W T T YA
~
— //)\\ N -\/\,_) \/ ~/ ().\!
\lo Vg / 1)/ B - 103 ft/hr ~
N 200 ft/h - ~
0 ™ [ ' a 0 N\ 0
5000 MW 10.5/ VIS 51 WOB: 11.7K 5000 5000
5000 RPM: 141 5000 5000
PP: 4392PSI | |
e SPM: 102/103 25990 T_
u , —
GAS (Units) P G .l GAS (Uinits)
a1=Ca(unitf) \I\\I e B TTC4 (unhith)
r \

7200 7200 7200
MD: 14,557 MD: 14,646
INC: 89.85° INC: 90.83°
Drilled i Fort Havs: 14545’ MD AZM: 91.54° - - : AZM: 89.6°
:, ed into o(: ays: , TVD: 7,647.7' __u:__mfa into Ooaw__. 14574 “,>U _ TVD: 7,647.17'
e VS 7,199.6" e s e s e — L /S 7,.288.38" e s e s e s e B e s e e E—
Se=m—eeeme s _ e e e e e e e : e e e e e e e e T e

85% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-tr frm, fri, vfg, v slty, mod srt,
sr-sb blky clus, pred cons, tr calc, tr cly rch, tr LS, rr bent, rr nodr pyr; 15% SLTY
SH: med-drkgy, sme blk, sb blky-plty, mod sft-ip hd, rr brit, rthy, slty-aren, tr cly rc
tr calc

8200

=

80% SLTY SS-SS: It-medgy, drkgy-dkbn, mod sft-tr frm, fri, vfg, v slty, mod srt,
sr-sb blky clus, pred cons, tr calc, tr cly rch, v rr bent, rr nodr pyr; 20% SLTY SH:
med-drkgy, sme blk, sb blky-plty, mod sft-ip hd, rr brit, rthy, slty-aren, tr cly rch, tr

calc

8200

90% SLTY S
slty, mod srt,
SLTY SH: m

8200




4 1000 " 1000
300 300
ROP (ft/Hr) ROP (ft/Hr)
106 api Garmma (AHI) 104 api Gamma (AHI)
L ] — L ;
\//\./\)() A N T N~ L~ Rys N NN AN TN ~ (\:Illlmm api | T
AANN~NANNNANANAT VN /7
\I\I\Ilw /N ;_./ V (/\ M /\l (\ N \ N~ /\ll'\,\ -/\/\/\I A/ ~
A\ 256 fihr 0 200 fivhr 0 <. .’ "
0 0
__<_<< 10.55/ VIS 51 _ 1978u 5000 _ MW 10.55 |
_ 7 7 C1: 69.9% 500p 7
C2: 17.8% 3110u A
ieckshot Azimuth _ mmﬂ,m: C3: 9.2% ., mo}
<EE| C4: 3.1% e — ﬂ
GRS TS| GAS (INis) N
\ — a1 ;Y.v // \\ np.!ﬂvf /

MD: 14,735
INC: 89.88°
AZM: 89.35°
TVD: 7,646.62'

MD: 14,825'
INC: 90.43°
AZM: 88.24°

TVD: 7,646.38'

VS: 7,377.26'

MD: 14,915
INC: 89.85°
AZM: 87.21°
TVD: 7,646.16'

VS: 7,467.2'

= VS: 7,557.18'

S-SS: It-medgy, med gyshbn, sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v
sr-sb blky clus, pred cons, v sl calc, tr cly rch, v rr bent, tr nodr pyr; 10%
>d-drkgy, blk, sb blky-plty, mod frm, rthy, grty, slty-aren, tr cly rch, sl calc

8200

85% SLTY SS-SS: It-medgy, med gyshbn,
slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch, tr bent, rr dissm pyr;

15% SLTY SH: med-drkgy, blk, sb blky-plty
calc

sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v

, mod frm, rthy, grty, slty-aren, tr cly rch, sl

8200

85% SLTY SS-SS: It-medgy, m
slty, mod srt, sr-sb blky clus, pr
15% SLTY SH: med-drkgy, blk,
calc




1000 " 1000 "
300 300
ROP (ft/hr) ! ROP (ft/hr) :
Gamma (AHI) 115 api Garhma (AR 113 api
I ] N -
] T ———~ T 11711V Y sl NN~ N
\ l\\l N/ Y e N Ny l\’ 8 l\()’( P\ AN
~ A
r 224 fifhr 0 225 fifhr <. - 0
9 0
VIS 52 _ WOB: 19.7K || 500P : MW 10.55 / VIS 53 5000 _H_<_<,
_ RPM: 121 5000 | 5000 o
PP: 4437PSI 3264u 3357u
u SPM: 98/99 <EE
L~ | ™\
/ \\ =S (UINITS \
G1-C4{(unit$)

I I I I I I I I I I I T VS: 7,646.14' T——Tr——T1——T— S —— —

7200 7200
MD: 15,004 MD: 15,094
INC: 90.03° INC: 90.25°
AZM: 89.16° AZM: 91.96°
TVD: 7,646.25' TVD: 7,646.03'
e e e e e e e e e e e = e e R e e e ee =T

ed gyshbn,

sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v

ed cons, v sl calc, tr cly rch, rr bent, rr dissm pyr;

sb blky-plty

, mod frm, rthy, grty, slty-aren, tr cly rch, sl

85% SLTY SS-SS: It-medgy, med gyshbn,

15% SLTY SH: med-drkgy, blk, sb biky-plt
calc

slty, mod srt, sr-sb blky clus, pred cons, v sl calc, tr cly rch, tr bent, tr dissm pyr;

sme drkgy-dkbn, mod sft-hd, ip fri, vfg, v

, mod frm, rthy, grty, slty-aren, tr cly rch, sl

8200

90% SLTY SS-SS: It-medgy, med gyshbn, sme dr
slty, mod srt, sr-sb blky clus, pred cons, v sl calc,
SLTY SH: med-drkgy, blk, sb blky-plty, mod frm, i

8200




1000 1000
300 300
ROP (ft/hr) ROP (ft/hr)
Gamma (ARI) 120 api Gamma (ARI) 107 api
— —_ — N ||
AT~ NpENN VarSZh nd T N~ T~~~ WV " aERYZ N——] TN T
TN
A~ AN At AN |~ AN A AN AN % NV AN A
o Ao 256 ft/hi
200 ftthr ; a 224 fuhr /o 1] *
/10.55 / VIS 53 _ M%w MW 10.55 / VIS 55 _ M%w _ MW 10.55 / VI
3264u 3159u
<EE| ¥
o
- GAS (Unis) / GA Az_mv/l\ / 7
\ G1-C4{(unit$) G1-C4{(unit$) /\\
3198u I O A R i g
Cl: 65.4%
C2: 19.4%
: .0%
. ann Oh b”_.O\O e I )
o o o n_U o o o o o o o o
[t} ~ [es] ()] - N [} < n [Te} N~
= - = — ™ 3! 3! o ! 2! )
n n n n n n n n n n n
— — — — — — — — — — —
0 u = v _ -

MD: 15,183
INC: 90.25°
AZM: 91.64°
TVD: 7,645.64'

7200

MD: 15,273
INC: 90.77°
AZM: 91.31°
TVD: 7,644.84'

VS:7,824.54' o=

— VS: 7,914.21'

MD: 15,362
INC: 90.77°
AZM: 91.71°
TVD: 7,643.65'

VS: 8,002.88'

kgy-dkbn, mod sft-hd, ip fri, vfg, v
r cly rch, tr bent, rr nodr pyr; 10%
hy, grty, slty-aren, tr cly rch, sl calc

8200

85% SLTY SS-SS: It-medgy, med gyshbn, sme drkgy-dkbn, mod sft-hd, ip fri, vfg,

slty, mod srt, sr-sb blky clus, pred cons, sl-tr calc, tr cly rch, rr bent, tr L
SH: med-drkgy, blk, pred plty, mod frm-brit, rthy, grty, slty, sl-non calc

S; 15% SLTY

80% SLTY SS-SS: It-medgy, ip drkgy-brn, gyshbn, mod sft-hd, ip fri, v
srt, sr-sb blky clus, pred cons, sl tr calc, tr cly rch, sme LS; 20% SLTY
blk, pred plty-ip sb blky, mod frm, rthy, grty, slty, tr cly rch, sl-non calc

8200




- 1000 1000
300 300
ROP (ft/hr) ) ROP (ft/hr)
Gamma (AHI) 118 api Gammea (AR 114 api
o~ N - = A \/ N ~ ] /A N
~ N~ —~L_ —~ T —— A ~ ™~ """ N/ ~Y (()(\/)\)l)(\
A/ M AN S AN~ NANNANNY VNI A N A .
100 ft/hr >
T / e e A
0 pum /V| 173 fuhr
5 54 _ 5000 5000 | MW 10.5 / VIS 51 2002u
500p 5p0p Cl: 65.69
3032u 3059u C2: 18.79
s == 2836u C3: 11.39
— - L C4: 4.59
NeS (Uinits) N\ \\ ISR
Q1-Ca (uhit}) / \ Q1-C4 (unit}) g
WOB: 20.1K -
RPM: 121
_.|Pp:asaapsi | ] . 2.
| SPM: 98/99  |j-11:+: -
' n_U. T o o o o o o o o o o o o o o o o o o o
[2] o — N (2] < n O [ee] o) o - [3Y) (32} < n [Te} N~ [oe] (2]
™ < < < < < < < < < n 0 io) 0 ) 0 ro) 1) 0 re
n n n n n n n n n n n n n n n n n n n n
— — — — — — — — — — — — — — — — — — —
r ‘. . - ‘. .

7200 7200
MD: 15,452 MD: 15,541'
INC: 90.74° INC: 90.55°
AZM: 93.03° AZM: 91.41°
TVD: 7,642.46' TVD: 7,641.46'
S e e S S S S S E— E— — — 717 VS:8,002.41' ettt L L L L L L L L T T T T L VS 8,180.97 e e e e e e S B S E— ——
T o T T T mmm‘ :

g, Slty, modly w 80% SLTY SS-SS: It-medgy, ip drkgy-brn, gyshbn, mod sft-hd, ip fri, vfg, slty, modly w 90% SLTY SS-SS: It-medgy, ip drkgy-brn, gyshbn, mod sft-hd, ip fri, vfg, slty, mod srt,
SH: med-drkgy, srt, sr-sb blky clus, pred cons, sl tr calc, tr cly rch; 20% SLTY SH: med-drkgy, blk, pred sr-sb blky clus, pred cons, mod calc, pred cIn grn clus & sme wi tr cly/Imy mtx; 10%
plty-ip sb blky, mod frm, rthy, grty, slty, tr cly rch, sl-non calc SLTY SH: med-drkgy, blk, sb blky-modly plty, mod frm, rthy, grty, slty, tr cly rch, tr-mod
calc
8200 8200




1000 1000
300 300
06/19/2019
ROP (ft/hr) ROP (ft/hr) ROP (ft/hr)
Gamma (ARI) . Gamma (AHI) ) Gamma (ARI)
107 api 97 api N )\/\/ VY N N N\
~ ™ ~ N\ N~ HN\—— N L~
AL TN T /)))\(\())I)k)k/((/)(\\Il(()\))\\ T NA M TN
1\ A ~— TV
— 36 ft/hr o amn i ./ \
Y v T~ | q b\. \ V 199 fthr \
5000 __<_<< 10.5/ VIS 51 _ TOOH for Low ROP, 15701' MD || 5°0P _ MW 10.5/ VIS 52 _ __<_<< 10.55/ VIS 57 _ WOB: 4.7K || 500P
, | 000 20:04 MDT on 06/18/2019 5p0p RPM: 50 5p0p
b Resumed Drilling PP: 3644PSI
) 14:21 MDT on 06/20/2019 2763u SPM: 93/94
) a
— GAS (Units) _m:mxm« Maintenance _ 2070u A (Units) T GAS$ (Uinits)
Q1=Ca (unit = Flow Check 1-C4 (unit}) __um<_m:o: Survey _ C1-C4 (unit})
\ - ] |
\/ \ / A pu=
g EE N e =
9 R J WMo 2\ o 0

o Bit #: 2
Size: 8.5"
MD: 15.631" Make: Ulterra
INC: 89.35° Model: SPL 516
AZM: 87.82° Depth In: 15701
TVD: 7,641.54' Jets: 4x11,4x12
VS:8,270.83 mrmmte ey S/N: 41556

7200 7200
MD: 15,710" MD: 15,800"
INC: 89.48° INC: 89.32°
AZM: 85.37° — : ) AZM: 84.36°
TVD: 7,642.34' Drilled _:,8 Ft Iva. 15769 _,\_“u TVD: 7,643.29'
I VS: 834982 e VS 8,439.77 -

80% SLTY SS-SS: It-medgy, tr drkgy, It-medbn, gyshbn, mod sft-hd, ip fri, vfg, slty,
mod srt, sr-sb blky clus, pred cons, mod-v calc, pred cIn grn clus & sme wi tr cly/Imy
mtx; 20% SLTY SH: med-drkgy, blk, sb blky-modly plty, mod frm, rthy, grty, slty, tr cly
rch, tr-mod calc

8200

80% SLTY SS-SS: It-medgy, tr drkgy, It-medbn, gyshbn, mod sft-hd, ip fri, vfg, slty,
mod srt, sr-sb blky clus, pred cons, mod-v calc, pred cIn grn clus & sme wi tr cly/Imy
mtx, tr bent; 15% SLTY SH: med-drkgy, blk, sb blky-modly plty, mod frm, rthy, grty, slty,
tr cly rch, tr-mod calc; 5 % LS: It-medbn, bf wh-crm, mod frm-hd, sb blky-flky-ang,

mwom:_ox_a-x_ tex, <,om_o 7 7 _ 7 7 7 7

80% SLTY S!
mod srt, sr-sk
mtx, tr bent; 1
tr cly rch, tr-mr

mwom:_ox_a-x_ tex,




1000 - 1#50
300 300
ROP (ft/Hr) ROP (ft/Hr)
107 api Gamma (AHI) 115 api \|/ \m@ﬁ:m AHI) 117 api
|/\\l/l\/\ll\II\I\lI\\lI\l\//\\\|lII lll\\III\\III\\\/\‘AII\I/\ ~ |\I\\I\\II\/III\ll\ll\l/l\\\//\\ll\\l\]/ /TN /T~ I\\/l\\\\\ll\\ I\ll\\\lll\lllllll\/l\\\ Illll/l\\\\//\\l//l\l/\\l/:l\\llll
N\q VN TN )\())) a _ANNAIINATS
211 fhhr - -/ SN IS ANAN Vam. hant>’ AD Antidbe
).’ \l N ™ /77 y / 225 fijhr R /
— 0 0
y g :
500p 500 __<_<< 10.55/ VIS 51 _
5000 500
3410u | | 9
- N
\.\ = ™ — S
// \ N 2683u
GAS (gnis) IR aee N & |
1744u | i Tanit) / i G1=C4'(uhit}) —
a N . e N S P R A
st . B u \
N/ - // \\\ ClL: 75.1% .....r|
T Y C2: 16.1%
T 5 0 c3: 6.9% | g
................... S e 4415 0 o Vet PP O P Y13 9 PO AP o a0 OO R 0 0 ] 0 NI P PR P O 0 0 00 0 0 0 909 1 Rtcbll T 19357 717 ETHE

MD: 15,889
INC: 89.26°
AZM: 86.44°
TVD: 7,644.39'
VS: 8,528.74'

Drilled into Codell: 15883' MD

7200

MD: 15,979'
INC: 89.85°
AZM: 88.48°
TVD: 7,645.09'

VS: 8,618.72"

5-SS: It-medagy, tr drkgy, It-medbn, gyshbn, mod sft-hd, ip fri, vfg, slty,
 blky clus, pred cons, mod-v calc, pred cln grn clus & sme wi tr cly/lmy
5% SLTY SH: med-drkgy, blk, sb blky-modly plty, mod frm, rthy, grty, slty,
od calc; 5 % LS: It-medbn, bf wh-crm, mod frm-hd, sb blky-flky-ang,
veale |

85% SLTY SS-SS: It-medgy, sme drkgy, lt-medbn, gyshbn, mod sft-hd, ip fri, vfg, slty,
mod srt, sr-sb blky clus, pred cons, pred cln grn clus, sme cly/Imy mtx, mod calc;

15% SLTY SH: med-drkgy, blk, sb blky-modly plty, mod frm, rthy, grty, slty, tr cly rch,
tr-mod calc, tr Is

8200 7 7

85% SLTY SS-SS: It-medgy, sm
mod srt, sr-sb blky clus, pred col
15% SLTY SH: med-drkgy, blk,
tr-mod calc, tr Is

8200 7 7




1000 4 1000
300 300
ROP (ft/hr) ROP (ft/hr)
Gamma (AHI) 115 api P\ Gamma (AHI) 120 api
= TN I~ N ~ —~ — <~ \\\\l\ // I~ /I =~ A
~N LT N— N——— /" ~—_} LN~ ~__ N~ A~~~ N~ N -
AN CAA VJ.V(GX(.\()\,())\)).\(/) A~V
N\ VMV VNI UV \)l)bb)\/) ™M hg \l\
212 fuvhr / \ e 258 fijhr 4
0 0
0 0
5000 5000 _ MW 10.55/ VIS 51 _
5000 5000
=
2733u \\\\\l
2694u ’ — =
94 A ~N = ~ -
gl
= m GAS (i bﬁr\l\ // 1\.|.\\ /Il\\m> (Units) // 7
- 7~ N\ G (unity) Vi B e e Nt
g . ¢ N e
............... ——
RPM: 130
S L sPve 1027103 1L N
o o o o o o o o o o o o ﬁ_v T o o o o o o
[Te} N~ [ee] [2] N [} < n [t} ~ [es] [} o — N ™ < [Te)
[{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e}
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MD: 16,068
INC: 90.06°
AZM: 88.58°
TVD: 7,645.16'

7200

MD: 16,158
INC: 89.94°
AZM: 88.93°
TVD: 7,645.16'

7200

MD: 16,247
INC: 90.12°
AZM: 90.7°
TVD: 7,645.11

VS: 8,707.67"

VS: 8,797.61"

VS: 8,886.46'

e drkgy, It-medbn, gyshbn, mod sft-hd, ip fri, vfg, slty,
18, pred cln grn clus, sme cly/Imy mtx, mod calc;
b blky-modly plty, mod frm, rthy, grty, slty, tr cly rch,

85% SLTY SS-

mod srt, sr-sb blky clus, pred cons, mod calc; 15% SLTY SH: med-drkgy

blky-modly plty

SS: It-medgy, It-med gyshbn, sme drkgy, mod sft-hd, ip fri, vfg, slty,

mod frm, rthy, grty, slty, tr cly rch, tr-mod calc, tr Is

8200

, blk, sb

85% SLTY SS-

blky-modly plty

SS: It-medgy, It-med gyshbn, sme d

mod srt, sr-sb blky clus, pred cons, mod calc; 15%

mod frm, rthy, grty, slty, tr cly rch, t

8200
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. A 3414u
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C2: 15.6%
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MD: 16,337' MD: 16,426'
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TVD: 7,645.21' TVD: 7,645.52'
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rkgy, mod sft-hd, ip fri, vfg, slty,
SLTY SH: med-drkgy, blk, sb
-mod calc, trIs

90% SLTY SS-

blky-modly plty

8200

mod srt, sr-sb blky clus, pred cons, mod calc, tr Is; 10% SLTY SH: med-

mod frm, rthy, grty, slty, tr cly rch, tr-mod calc

SS: It-medgy, It-med gyshbn, sme drkgy, mod sft-hd, ip fri, vfg, slty,

drkgy, blk, sb

85% SLTY SS-SS: It-medgy, It-med gyshbn, sme drkgy, modly sft-hd,
modly w srt, sr-sb blky clus, pred cons, sl calc, tr Is; 15% SLTY SH: m«
blk, sb blky-modly plty, mod frm, rthy, grty, slty, tr cly rch, mod calc

8200




1000 " 1000 "

300 300

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

Gamma (ARI) Gamma (ARI) H
108 api 116 api

000
000 -

(631863 o O

000
000 Recycle for ._.oo__
3608u _mmo<2mﬁoﬂw:q<m<_

_mmo<n_m for Survey _

e

WOB: 21K
RPM: 130
PP: 4967PSI || olocecdecpeetoadnsbonfentoncfonfondonfanfonoectes

o
o

O 8015 N 00 0 0 0 0 1 . o o ) POV o o o e o ot i M 5

MD: 16,516 MD: 16,606 MD: 16,69t
INC: 89.91° INC: 90.15° INC: 90.25
AZM: 89.92° AZM: 89.48° AZM: 88.2"
TVD: 7,645.71' TVD: 7,645.66' TVD: 7,64¢
——T— ——T1 71 71 —71VS:9154.8' —— | E—— —— | E—— —— | E—— —— T——T1—VS: 9,244.67' T s e — — = s e — = —T——71—— VS: 9,333.

ip fri, vfg, slty, 85% SLTY SS-SS: It-medgy, It-med gyshbn, sme drkgy, modly sft-hd, ip fri, vfg, slty, 95% SLTY SS-SS: It-medgy, It-med gyshbn, sme drkgy, modly sft-hd, ip fri, vfg, slty,
2d-drkgy, sme modly w srt, sr-sb blky clus, pred cons, sl calc, tr Is; 15% SLTY SH: med-drkgy, sme modly w srt, sr-sb blky clus, pred cons, sl calc; 5% SLTY SH: med-drkgy, sme blk, sb
blk, sb blky-modly plty, mod frm, rthy, grty, slty, tr cly rch, mod calc blky-modly plty, mod frm, rthy, grty, slty, tr cly rch, mod calc

8200 8200
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l . R 0
N \ N\
C4: 5.8% -
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MD: 16,785'
INC: 90.06°
AZM: 87.84°
TVD: 7,645.11

MD: 16,875'
INC: 89.94°
AZM: 88.01°
TVD: 7,645.11

VS: 9,423.57"

— VS: 9,513.54'

8200

90% SLTY SS-SS: It-medgy, It-med gyshbn, sme drkgy, modly sft-hd, ip fri, vfg, slty,
modly w srt, sr-sb blky clus, pred cons, sl calc; 10% SLTY SH: med-drkgy, sme blk,
sb blky-modly plty, mod frm, rthy, grty, slty, tr cly rch, mod calc

95% SLTY SS-SS: It-med gyshbn, It-medgy, sme drkgy, modly sft-hd, ip fri, vfg, slty, 95% SLTY S!
modly w srt, sr-sb blky clus, pred cons, modly calc; 5% SLTY SH: med-drkgy, sme modly w srt, <
blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc blk, sb blky-sl

8200




1000 000
06/20/2019 | 300 00
ROP (ft/hr) . ROP (ft/hr)
Gamma (AHI) 128 api Gamma (AHI)
212 fifhr ~ A NN AW VNV NN M 50 api
i e \- ) N N— N\ -
0 = et
0
WOB: 24K | 500D 10.50 / VIS 50
RPM: 71 5p0p P
PP: 4581PS|
SPM: 93/95
T T
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MD: 17,054

INC: 89.82°

AZM: 87.97°
TVD: 7,645.13' TVD: 7,645.25'
VS: 9,603.49' S S— — — S —— — S m—— — ——T 71 —71+VS:9,692.44"

Drilled into Ft Hays: 17060' MD

r-sb blky clus, pred cons, modly calc; 5% SLTY SH: med-drkgy, sme
) plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

5-SS: It-med gyshbn, It-medgy, sme drkgy, modly sft-hd, ip fri, vfg, slty, 75% SLTY SS-SS: It-med gyshbn, It-medgy, sme drkgy, modly sft-hd, ip fri, vfg, slty,

8200 7 7 7

modly w srt, sr-sb blky clus, pred cons, modly calc; 20 % LS: It-medbn, bf wh-crm,
mod frm-hd, sb blky-flky-ang, micxIn-xI tex, v calc; 5% SLTY SH: med-drkgy, sme blk,
sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

80% LS: It-medbn, bf wh-crm, m
SLTY SS-SS: It-medgy, It-med g
blky clus, pred cons, modly calc;
mod frm, rthy, grty, slty, tr cly rct

8200 7 7 7
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7200 7200
): 17,143 MD: 17,233 MD: 17,322'
C: 90.18° INC: 90.22° INC: 90.49°
M: 91.54° AZM: 94.35° — : AZM: 94.14°
/D: 7,645.25' TVD: 7,644.94' Drilled into Codell: 17295° MD TVD: 7,644.39'
5 9,781.29' VS: 9,870.73' i1 vs: 0,058.93'

17247 MD: 32' U/T Fault
Ft Hays to Carlile

od frm-hd, sb blky-flky-ang, micxIn-x| tex, v calc; 15% 65% SLTY SS-SS: It-medgy, sme drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, 75% SLTY SS-SS: It-medgy, sme drkgy, It-med gys
yshbn, modly sft-hd, ip fri, vfg, slty, modly w srt, sr-sb modly w srt, sr-sb blky clus, pred cons, modly calc; 30% LS: It-medbn, sme bf modly w srt, sr-sb blky clus, pred cons, modly calc;

5% SLTY SH: med-drkgy, sme blk, sb blky-sb plty, wh-crm, mod frm-hd, sb blky-flky-ang, micxIn-xI tex, v calc; 5% SLTY SH: med-drkgy, blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rc
, modly calc sme blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc sme bf wh-crm, mod frm-hd, sb blky-flky-ang, micxl

] oo oo |
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MD: 17,412
INC: 90.86°
AZM: 93.3°

TVD: 7,643.32'
VS: 10,048.23'

:11VS:10,136.74'

MD: 17,501
INC: 90.92°
AZM: 91.75°
TVD: 7,641.94'

hbn, modly sft-hd, ip fri, vfg, slty,
15% SLTY SH: med-drkgy, sme
h, modly calc; 10% LS: It-medbn,

n-xl tex, v calc

75% SLTY SS-SS: lt-medgy, sme drkgy, lt-med gyshbn, modly sft-hd, ip fri, vfg, slty,
modly w srt, sr-sb blky clus, pred cons, modly calc; 15% SLTY SH: med-drkgy, sme
blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc; 10% LS: It-medbn,

sme bf wh-crm, mod frm-hd, sb blky-flky-ang, micxIn-xI tex, v calc

8200 7

8200 7

17547 MD: 5' D/T Fault
Codell to Ft Hays

70% SLTY SS-SS: It-medgy, sme drkgy, lt-med gyshbn, modly sft-hd,
modly w srt, sr-sb blky clus, pred cons, modly calc; 20% LS: It-medbn,
wh-crm, mod frm-hd, sb blky-flky-ang, micxIn-x| tex, v calc; 10% SLTY
sme blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc
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MD: 17,591' MD: 17,680' MD: 17,769'
INC: 90° INC: 89.91° INC: 89.94°
AZM: 89.86° —— : : AZM: 90° AZM: 91.62°
TVD: 7,641.22" | || Prilled into Codell: 17603' MD TVD: 7,641.29' TVD: 7,641.41'

== VS: 10,226.49 VS: 10,315.33' VS: 10,404.09'

ip fri, vfg, slty,
sme bf 7
SH: med-drkgy,

65% SLTY SS-SS: It-medgy, sme drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty,
modly w srt, sr-sb blky clus, pred cons, modly calc; 25% LS: It-medbn, sme bf 7
wh-crm, mod frm-hd, sb blky-flky-ang, micxIn-xI tex, v calc; 10% SLTY SH: med-drkgy,
sme blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

oo

55% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w
srt, sr-sb blky clus, pred cons, modly calc; 40% LS: It-medbn, bf wh-crm, mod frm-hd,
sb blky-flky-ang, micxIn-xI tex, v calc; 5% SLTY SH: med-drkgy, sme blk, sb blky-sb

plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

oo ]
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MD: 17,859
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AZM: 93.83°
TVD: 7,641.21
VS: 10,493.57

MD: 17,948
INC: 90.12°
AZM: 92.17°
TVD: 7,640.88'

85% SLTY SS-SS: It-drkgy, sme It-med gyshbn, mod

sb blky-flky-ang, micxIn-xI tex, v calc, tr slty sh

8200

ly sft-hd, ip fri, vfg,

srt, sr-sb blky clus, pred cons, modly calc; 15% LS: It-medbn, bf wh-crm

, mod frm

slty, modly w

-hd,

85% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w
srt, sr-sb blky clus, pred cons, modly calc; 10% LS: It-medbn, bf wh-crm, mod frm-hd,

sb blky-flky-ang, micxIn-xI tex, v calc; 5% SLTY SH: med-drkgy
plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

oo ]

, sme blk, sb blky-sb

85% SLTY S!
srt, sr-sb blky
sme blk, sb b

8200
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MD: 18,038
INC: 90.18°
AZM: 91.72°
TVD: 7,640.64"'
-1 VS: 10,671.62'

7200

MD: 18,127
INC: 90.15°
AZM: 91.78°
TVD: 7,640.38'
:| VS: 10,760.25'

7200

MD: 18,217
INC: 90.15°
AZM: 91.16°
TVD: 7,640.15'

5-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg,
clus, pred cons, modly-v calc,

ky-sb plty, mod frm, rthy, grty

tr LS, rr bent; 15% SLTY SH: med-dr
slty, tr cly rch, modly calc

slty, modly w

kgy,

90% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg,

slty, modly w

srt, sr-sb blky clus, pred cons, modly calc, tr LS; 10% SLTY SH: med-drkgy, sme blk,

sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

85% SLTY SS-SS: It-drkgy, sme
srt, sr-sb blky clus, pred cons, m
blky-sb plty, mod frm, rthy, grty,

8200
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1| VS: 10,939.62

MD: 18,307
INC: 90.22°
AZM: 91.49°
TVD: 7,639.86'

MD: 18,396
INC: 90.25°
AZM: 91.94°
TVD: 7,639.49'
| VS: 11,028.26'

It-med gyshbn, modly sft-hd, ip fri, vfg,
odly-v calc; 15% SLTY SH: med-drkgy,
slty, tr cly rch, modly calc

slty, modly w

sme blk,

sb

srt, sr-sb blky clus, pred cons, modly-v calc,
sme blk, sb blky-sb plty, mod frm, rthy, grty

8200

85% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg,

slty, tr cly rch, modly calc

slty, modly w 85% SLTY SS-SS: It-drkgy, sme It-med gyshbn, mc
tr LS, v rr bent; 15% SLTY SH: med-drkgy, srt, sr-sb blky clus, pred cons, sme cly/Imy mtx, mo

med-drkgy, sme blk, sb blky-sb plty, mod frm, rthy,

8200
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INC: 90.18°
AZM: 89.34°
TVD: 7,639.16'
1] VsS: 11,117.03

7200

MD: 18,575
INC: 90.03°
AZM: 89.17°
TVD: 7,638.99'

11| VS: 11,206.93"

7200

MD: 18,664
INC: 90.03°
AZM: 91.51°
TVD: 7,638.95'

VS: 11,295.74'

dly sft-hd, ip fri, vfg, slty, modly w
dly-v calc, rr bent; 15% SLTY SH:
grty, slty, tr cly rch, modly calc

blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

80% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg,
srt, sr-sb blky clus, pred cons, modly calc; 20% SLTY SH: med-drkgy, sme blk, sb

slty, modly w

8200

80% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, v
srt, sr-sb blky clus, pred cons, modly calc; 20% SLTY SH: med-drkgy

blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly

calc
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MD: 18,753
INC: 90.09°
AZM: 91.22°
TVD: 7,638.85'
1:1:1VS: 11,384.43'

MD: 18,843
INC: 90.25°
AZM: 89.75°
TVD: 7,638.59'
1| VS: 11,474.22

g, slty, modly w
, sme blk, sb

80% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w
srt, sr-sb blky clus, pred cons, sme cly/Imy mtx ,modly-v calc; 20% SLTY SH:
med-drkgy, sme blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

8200

80% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w
srt, sr-sb blky clus, pred cons, sme cly/Imy mtx ,modly-v calc, tr bent; 20% SLTY SH:
med-drkgy, sme blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc




1000 " 1000 " 1000
300 300 300
ROP (ft/hr) 451 ft/hr ROP (ft/hr) OP (§t/hr)
Gammg (AH!) N %\ DDD) (> )r\( >\.r>>> i %.)r\g

ol %/ T ) (\<) an Y \gl wk 2 ~ o A 0 MYV

‘( ( =< r\ \(_ A vV (D Nt NS N I\\u\(}k \V4 B Sadih T
109 api \ 106 api .\ 277 ft/hr
o o Jj A o
0 0 0
5000 5000 _ MW 10.55 / VIS 51 _ 500p
5000 35400 _ _ 5000 5000
| D-Link Failed Resend
<E5 3093u
+
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| / \ ....... ....,1 ..... ) el A e el A e A e s s el L L SR TLE GRS CLT LT P Y el

N VRS N
ST WOB: 24.4K T INA
3l RPM: 141 "
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MD: 18,932 MD: 19,021
INC: 90.15° INC: 89.66°

AZM: 87.4° AZM: 86.35°
TVD: 7,638.28' TVD: 7,638.42'
:1:0{VS: 11,563.16' 1::11VS: 11,652.16'

MD: 19,111
INC: 89.82°

AZM: 83.93°
TVD: 7,638.83'
1111 VS: 11,742.12

90% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w 90% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w 90% SLTY S
srt, sr-sb blky clus, pred cons, modly-v calc, tr bent; 10% SLTY SH: med-drkgy, sme srt, sr-sb blky clus, pred cons, modly-v calc, rr bent; 10% SLTY SH: med-drkgy, sme srt, sr-sb blky
blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc blky-sb plty, r

8200 8200 8200
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7200 7200
MD: 19,200' MD: 19,290'
INC: 89.75° INC: 89.66°
AZM: 84.43° AZM: 87.14°
TVD: 7,639.17 TVD: 7,639.63'
| VS: 11,831.04" VS: 11,921.02" |

5-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w 90% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w 80% SLTY SS-SS: It-drkgy, sme
clus, pred cons, modly calc; 10% SLTY SH: med-drkgy, sme blk, sb srt, sr-sb blky clus, pred cons, modly calc; 10% SLTY SH: med-drkgy, sme blk, sb srt, sr-sb blky clus, pred cons, m
nod frm, rthy, grty, slty, tr cly rch, modly calc blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc blk, sb blky-sb plty, mod frm, rthy

8200

8200
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MD: 19,379’
INC: 90.12°
AZM: 89.

TVD: 7,639.8'

45°

MD: 19,468
INC: 90.15°
AZM: 93.25°
TVD: 7,639.59'
11| VS: 12,098.65' |:

It-med gyshbn, modly sft-hd, ip fri, vfg,
odly calc, v rr bent; 20% SLTY SH: med-drkgy, sme
/, grty, slty, tr cly rch, modly calc

slty, modly w

80% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg,

8200

slty, modly w
srt, sr-sb blky clus, pred cons, modly calc, v rr bent; 20% SLTY SH: med-drkgy, sme
blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

80% SLTY SS-SS: It-drkgy, sme It-med gyshbn, mc
srt, sr-sb blky clus, pred cons, modly calc, v rr LS; =
blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rc

8200
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2832u Mg 2761u
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558'
85°
3.37°
539.59'

MD: 19,647
INC: 89.78°

AZM: 92.35°
TVD: 7,639.88'
VS:12,276.5'

MD: 19,737
INC: 90.49°
AZM: 90.72°
TVD: 7,639.67'
:1VS: 12,366.16'

dly sft-hd, ip fri, vfg,

0% SLTY SH: med-drkgy, sme

h, modly calc

slty, modly w

85% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg,

srt, sr-sb blky clus, pred cons, modly calc, tr bent; 15% SLTY SH: med-drkgy, sme

blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

slty, modly w

85% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, v
srt, sr-sb blky clus, pred cons, modly calc, v rr nodr pyr, v rr LS; 15% <
med-drkgy, sme blk, sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch,

8200
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E— // p \m || = S
== ) \ GAS (Uinits) N
crcanhy T e // \ C1-CA (unitf)
...... T, /I\\ wamwmm 6%
. 66.6%
et C2: 19.0%
....................... m... R P Y 0 O A O cbedecdededed bl L1130 10.6%
I 00O O 0 0 00 et Pt 0 PO 50 0O S 6 00 0 Y o o 0 0 0 0 LY O L Jo e 3.8%
o o o o o o o o o o o o o o o o o o o o ﬁ_v T
[es] o o - N ™ < n (%) ~ [¢0) [©2] o - N ™ < [Te) (%) ~ (2]
~ ~ D ) o s @ @ @ ) oo @ S ) o o o o o o o
[} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [}
— — — — — — — — — — — — — — — — — — — —
L o J 2] E * I .."#ﬂﬂ =

MD: 19,826
INC: 91.2°
AZM: 89.17°
TVD: 7,638.35'

MD: 19,915
INC: 90.52°
AZM: 88.03°
TVD: 7,637.02'
11| VS: 12,543.93'

J, slty, modly w
LTY SH: |
modly calc

90% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg,
srt, sr-sb blky clus, pred cons, modly calc; 10% SLTY SH: med-drkgy, sme blk, sb
blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

slty, modly w

90% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg,
srt, sr-sb blky clus, pred cons, modly calc; 10% SLTY SH: med-drkgy, sme blk, sb

blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

slty, modly w
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7200

MD: 20,005’
INC: 90.55°

AZM: 87.58°
TVD: 7,636.18'
VS:12,633.9'

7200

MD: 20,094
INC: 90.4°
AZM: 88.21°
TVD: 7,635.44'

1| VS:12,722.88' |

MD: 20,184
INC: 90.68°
AZM: 89.39°

TVD: 7,634.59'
:11VS:12,812.8' |:

7200

85% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg,

blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

srt, sr-sb blky clus, pred cons, modly calc; 15% SLTY SH: med-drkgy, sme blk, sb

slty, modly w 75% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri,

plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

sr-sb blky clus, pred cons, modly calc; 25% SLTY SH: med-drkgy, sme blk, sb blky-sb

vfg, slty, modly w srt,

75% SLTY S
sr-sb blky clu:
plty, mod frm,

8200
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v / 9 / 9
_ MW 10.55/ VIS 52 TOOH for BHA, 20298' MD 5000 5000
21:50 MDT on 06/21/2019 5p0p 5000
Resumed Drilling
f : 23:56 MDT on 06/22/2019
| __u_@ Service _ q 25210
\II{III (Uinits) /II <BE| GAS (Uni
[ N "
-C4(unit$) )( C1-C4 (uhit$)
/ ] LU PR R A PR Y AP PR R T P A CUITEL CET TEY TS PR SR SRt F A NP R R NP R AP N R AP RO O . C2: 16.5%

Bit #: 3 7200
Size: 8.5
MD: 20,274' Make: Ulterra MD: 20,363'
INC: 90.95° Model: SPL516 INC: 90.31°
AZM: 89.82° Depth In: 20,298 AZM: 87.87°
TVD: 7,633.31' Jets: 4x11, 4x12 TVD: 7,632.33'
-1 VS: 12,002.67 | | SIN: 48121 : - VS: 12,991.59'

S E LIV (8

5-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt, 85% SLTY SS-SS: It-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w 90% SLTY SS-SS: It-drkgy, It-mq
5, pred cons, modly calc; 25% SLTY SH: med-drkgy, sme blk, sb blky-sb srt, sr-sb blky clus, pred cons, modly calc; 15% SLTY SH: med-drkgy, sme blk, sb sr-sb blky clus, pred cons, modly
rthy, grty, slty, tr cly rch, modly calc blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc mod frm, rthy, grty, slty, tr cly rct

8200

_ 8200
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7200 7200
MD: 20,453 MD: 20,542 MD: 20,631'
INC: 90.25° INC: 90.4° INC: 90.37°
AZM: 87.11° AZM: 87.01° AZM: 88.16°
TVD: 7,631.89' TVD: 7,631.39' TVD: 7,630.79'
| VS: 13,081.58' e e s — e e e e s e 71— VS: 13,170.57" ——— e e e e s e e e VS: 13,259.56' e E— — —

2d gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt, 90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt, 85% SLTY SS-SS: It-drkgy, It-med gyshbn, modly s
calc; 10% SLTY SH: med-drkgy, blk, sb blky-sb plty, sr-sb blky clus, pred cons, modly calc; 10% SLTY SH: med-drkgy, blk, sb blky-sb plty, sr-sb blky clus, pred cons, modly calc; 15% SLTY £
, modly calc mod frm, rthy, grty, slty, tr cly rch, modly calc mod frm, rthy, grty, slty, tr cly rch, modly calc

8200 8200
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7200 7200
MD: 20,721 MD: 20,810'
INC: 90.31° INC: 90.06°
AZM: 89.32° AZM: 90.57°
TVD: 7,630.26' TVD: 7,629.97'
e e T T T T T T 71— VS:13,349.49 e e s e e s e e s e 7 VS: 13,438.34' 71T 11— e e e e e e

ft-hd, ip fri, vfg, slty, modly w srt, 90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt, 90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty
H: med-drkagy, blk, sb blky-sb plty, sr-sb blky clus, pred cons, modly calc; 10% SLTY SH: drkgy-blk, sb blky-sb plty, mod sr-sb blky clus, pred cons, modly calc, rr LS, rr bent; 10% SLTY SH: di
frm, rthy, grty, slty, tr cly rch, modly calc blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc
8200 8200
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7200 7200
MD: 20,900' MD: 20,990' MD: 21,079
INC: 90.06° INC: 90.06° INC: 89.97°
AZM: 92.83° AZM: 93.28° AZM: 93.51°
TVD: 7,629.87' TVD: 7,629.78' TVD: 7,629.76'

, modly w srt, 90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt, 95% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt,
kgy-blk, sb sr-sb blky clus, pred cons, modly calc, rr LS, rr bent; 10% SLTY SH: drkgy-blk, sb sr-sb blky clus, pred cons, modly calc, rr LS, rr bent; 5% SLTY SH: drkgy-blk, sb
blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc
8200 8200
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TVD: 7,629.8'

VS: 13,794.99'

MD: 21,258
INC: 90.28°
AZM: 94.14°
TVD: 7,629.61'
VS: 13,883.14'

mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

95% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty,
sr-sb blky clus, pred cons, modly calc, v rr LS; 5% SLTY SH: d

modly w srt,

rkgy-blk, sb blky-sb plty,

8200

95% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty,
sr-sb blky clus, pred cons, modly calc, v rr LS; 5% SLTY SH: d
mod frm, rthy, grty, slty, tr cly rch, modly calc

modly w srt,

rkgy-blk, sb blky-sb plty,

VD (#)

95% SLTY S
sr-sb blky clu:
mod frm, rthy

8200
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MD: 21,348
INC: 90.37°
AZM: 91.88°
TVD: 7,629.1'

7200

MD: 21,437
INC: 89.63°
AZM: 89.68°
TVD: 7,629.1'

= VS: 14,061.33'

MD: 21,527
INC: 89.75°
AZM: 88.15°
TVD: 7,629.59'

==

5-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty,
5, pred cons, modly calc, v rr LS; 5% SLTY SH: drkgy-blk,
grty, slty, tr cly rch, modly calc

modly w srt,
sb blky-sb plty,

STVD (8

95% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty,

sr-sb blky clus, pred cons, modly calc, rr LS; 5% SLT
mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

modly w srt,

Y SH: drkgy-blk, sb blky-sb plty,

B (R

90% SLTY SS-SS: lt-drkgy, It-mt
sr-sb blky clus, pred cons, modly
plty, mod frm, rthy, grty, slty, tr c

8200
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7200 7200
MD: 21,616 MD: 21,705'
INC: 89.6° INC: 89.91°
AZM: 85.63° AZM: 84.91°
TVD: 7,630.09' TVD: 7,630.47
1 VS:1424024' bttt e VS:14,329.22 001

2d gyshbn, modly sft-hd, ip fri,
-v calc, tr LS; 10% SLTY SH:
y rch, modly calc

vfg, slty,
drkgy-blk

modly w srt,
, sb blky-sb

85% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt,
sr-sb blky clus, pred cons, modly-v calc, v rr bent; 10% SLTY SH: drkgy-blk, sb blky-sb
plty, mod frm, rthy, grty, slty, tr cly rch, modly calc; 5% LS: It-medbn, bf wh-crm, mod
frm-hd, sb blky-flky-ang, micxIn-xI tex, v calc, tr slty sh

8200 7

85% SLTY SS-SS: It-drkgy, It-med gyshbn, modly s
sr-sb blky clus, pred cons, modly-v calc, tr LS, v rr |
blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, mod

8200
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7200 7200
MD: 21,795 MD: 21,884' MD: 21,974
INC: 89.94° INC: 89.39° INC: 89.35°
AZM: 84.98° AZM: 85.03° AZM: 86.78°
TVD: 7,630.59' || Drilled into Ft Hays: 21801' MD ___u:__ma into Codell: 21840' MD TVD: 7,631.11' TVD: 7,632.
e P T VS 14,410.18 Pt e T e e el VS 14,508.14" ety L1 VS: 14,598.

ft-hd, ip fri, vfg, slty, modly w srt, 90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt, 90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, sty
ent; 15% SLTY SH: drkgy-blk, sb sr-sb blky clus, pred cons, modly-v calc, rr LS, v rr bent; 10% SLTY SH: drkgy-blk, sb sr-sb blky clus, pred cons, modly-v calc, rr LS, v rr bent; 10% SLTY St
y calc; blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc; blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc;

8200 8200
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ClL: 68.2% || %<l woB: 6K

C2: 17.1% RPM: 121
ez 9o |0 ] 5 _.|PP: 4567PS
e ! B -2 SPM: 90/90

7200 7200
MD: 22,063’ MD: 22,153'
INC: 88.98° INC: 88.92°
AZM: 88.74° AZM: 90.58°
! TVD: 7,633.4' TVD: 7,635.05'
|3 e | E— — — — | E———— ——1 7171 VS: 14,687.09' =——— T T T T T T T T T T T T T T T —— VS: 14,776.95' = T T T T T T ]

TV (#) TV
, modly w srt, 90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt, 95% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt,
1: drkgy-blk, sb sr-sb blky clus, pred cons, modly-v calc, rr LS, v rr bent; 10% SLTY SH: drkgy-blk, sb sr-sb blky clus, pred cons, modly-v calc, tr LS; 5% SLTY SH: drkgy-blk, sb blky-sb plty,
blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc; mod frm, rthy, grty, slty, tr cly rch, modly calc;
8200 8200
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7200

MD: 22,242
INC: 88.95°
AZM: 91.91°
TVD: 7,636.7'

7200

_ —_— 1VS: 14,865.64' —

MD: 22,331' MD:
INC: 88.98° INC:
AZM: 91.74° AZM
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8200

90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri

sr-sb blky clus, pred cons, modly-v calc, tr LS; 10% SLTY SH:

plty, mod frm, rthy, grty, slty, tr cly rch, modly calc;

, vfg, slty, modly w srt,
drkgy-blk, sb blky-sb

85% SLTY SS-SS: It-drkgy, lt-med gyshbn, modly sft-hd, ip fri,
sr-sb blky clus, pred cons, modly-v calc, tr Imy/cly mtx, tr LS; 1
sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc;

8200

vfg, slty,
5% SLTY SH: drkgy-blk,

modly w srt,

90% SLTY S!
sr-sb blky clu:
drkgy-blk, sb

8200
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22,421
88.95°

1 90.88°

. 7,639.93"

MD: 22,511
INC: 89.88°
AZM: 91.91°
TVD: 7,640.85'

MD: 22,600'
INC: 89.05°
AZM: 92.69°

VS:15,133.61' 5

TVD: 7,641.68'

15,043.93" I

1 VS: 15,222.16'

5-SS: It-drkgy, It-med gyshbn,

blky-sb plty, mod frm, rthy, grty

modly sft-hd, ip fri, vfg, slty,

, slty, tr cly rch, modly calc;

modly w srt,
S5, pred cons, modly-v calc, tr Imy/cly mtx, rr bent, tr LS; 10% SLTY SH:

90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri,
sr-sb blky clus, pred cons, modly-v calc, tr Imy/cly mtx, tr LS; 1
sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc;

8200

0% SLTY

vfg, slty, modly w srt,

SH: drkg

y-blk,

8200

90% SLTY SS-SS: lt-drkgy, It-mt
sr-sb blky clus, pred cons, modly
sb blky-sb plty, mod frm, rthy, gr
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5p0p 7 C1: 63.3% | °09°
: . C2: 18.4%
__u.::x _“m__ma_ Rig Service _ C3: 12.1%

C4:

6.2%

MD: 22,689
INC: 89.23°
AZM: 93°
TVD: 7,643.02'

— VS: 15,310.62

MD: 22,779'
INC: 88.68°
AZM: 92.85°
TVD: 7,644.66'

VS: 15,400.05' = ——

2d gyshbn, modly sft-hd, ip fri,
-v calc, tr Imy/cly mtx, tr LS; 1
y, slty, tr cly rch, modly calc;

vfg, slty,

0% SLTY

modly w srt,
SH: drkgy-blk,

95% SLTY SS-SS: med-drkgy, It-med gyshbn, modly sft-hd, ip

sr-sb blky clus, pred cons, modly-v calc, tr Imy/cly mtx; 5% SLTY SH: drkgy-blk, sb

blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

fri, vfg, slty, modly w srt,

95% SLTY SS-SS: med-drkgy, It-med gyshbn, mod
sr-sb blky clus, pred cons, modly-v calc, tr Imy/cly n
blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, mod

8200
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23,060

MD: 22,868' MD: 22,957 MD: 23,047
INC: 88.68° INC: 88.62° INC: 89.57°
AZM: 93.22° AZM: 93.8° AZM: 93.8°
TVD: 7,646.71' TVD: 7,648.81' TVD: 7,650.23'
VS: 15,488.47 VS: 15,576.79' VS: 15,666.07'

ly sft-hd, ip
1tx; 5% SLTY SH: dr
y calc

fri, vfg, sl

ty, modly
kay-blk, s

w srt,

90% SLTY SS-SS: med-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, sity, modly

w srt, sr-sb blky clus, pred cons, modly-v calc, tr Imy/cly mtx; 1
sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

0% SLTY

SH: drkg

y-blk,

w srt, sr-sb blky clus, pred cons, modly-v calc, tr Imy/cly mtx; 1
sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

90% SLTY SS-SS: med-drkgy, sme lt-med gyshbn, modly sft-hd, ip fri

0% SLT
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C4: 3.8%
GAS (Units) 2238u GAS (Units) 2146u
C1=C4{(uhit}) 4| 1-C4/ (uhit$) ;

MD: 23,137
INC: 89.48°
AZM: 92.77°
TVD: 7,650.97'

MD: 23,226
INC: 89.42°
AZM: 91.78°
TVD: 7,651.83'

VS: 15,755.45' I I I T I

VS: 15,844.01' == I I I

Y

SH: drkg

vfg, slty, modly

y-blk,

95% SLTY SS-SS: med-drkgy, sme It-med gyshbn, modly sft-hd, ip fri, vfg, sity, modly

w srt, sr-sb blky clus, pred cons, modly-v calc, tr Imy/cly mtx; 5
sb blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

% SLTY SH: drkgy

-blk,

85% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty,
sr-sb blky clus, pred cons, modly-v calc, tr Imy/cly mtx; 15% SLTY SH: drkgy-blk,
blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc

8200

modly w srt,

sb
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7200 7200 7 7200
Projection to Bit
MD: 23,315' MD: 23,405' MD: 23,434'
INC: 89.32° INC: 89.51° INC: 89.51° EM Name
AZM: 91.56° AZM: 90.87° AZM: 90.87° ;
TVD: 7,652.81' TVD: 7,653.73' TVD: 7,653.97' Sharon Springs | 7357
== VS 15,932.65' S b b e e e e e e e e e T VS 16,022,836 Sy VS: 16,051.27 Miobrara 7389 13562
- i s it i i i i - iy Ft Hays BO28 13927 14545
m Codell 8132 14441 | 14574
4 7 4 Carlile
90% SLTY SS-SS: It-drkgy, It-med gyshbn,
90% SLTY SS-SS: It-drkgy, It-med gyshbn, modly sft-hd, ip fri, vfg, slty, modly w srt, modly sft-hd, ip fri, vfg, slty, modly w srt,
sr-sh blky clus, pred cons, modly-v calc, tr Imy/cly mtx; 10% SLTY SH: drkgy-blk, sb sr-sb blky clus, pred cons, modly-v calc, tr
. 0, . -
blky-sb plty, mod frm, rthy, grty, slty, tr cly rch, modly calc Imy/cly mtx; 10% SLTY SH: drkgy-blk, sb
blky-sb plty, mod frm, rthy, grty, slty, tr cly rch,
modly calc 7 7 7
8200 8200 i 8200
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