._.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 Schaefer LD 13-032HC

Location SECTION 24, T1S, R67W

State  COLORADO County ADAMS
Country UNITED STATES Rig Number PRECISION 460
API Number 050011025400 AFE # 19DC0008
Geographic Region DJ BASIN Field WATTENBERG
Ground Elevation 5021.4' K.B. Elevation 5041.4'
\_
Logged Interval 6000'MD To 18218'MD Total Depth 18218' MD _
i
Formation CODELL [

Type of Drilling Fluid OIL BASED MUD .
Geologist

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 Guidanc
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Well Bore
TVD

Make: Ulterra
Model: SPL516
Depth In: 1,784
Jets: 4x11, 4x12
S/N: 41556

TVD (ft)

100% SHY SLTST: med-sme ltgy, sft-fri, sb blky-plty, rthy, slty,

8500

mod cly rch mtx, v

sl calc

EENENNANNNANNNERERENERNEE) 1o
TERRA GUIDANCE
BEGAN LOGGING @ 04:06 MST 01/29/2019
BLOODHOUND GAS CHROMATOGRAPH #5122
ROP 100" Sample Collection
ROP ROP (ft/Hr) ROP (ft/Hr)
Gamma (AHI) 115 api mmsﬁm [z ) 123 api
Gamma pw VA\ A UGNU > T Y IS Y MY VRN (o <~/ NNA TN
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0 0 / b
0 172 ftfhr 0 N\~
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0 - 1000 Units || 1°%° 1pop
Total Gas & Chromatograph
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Images
% Lithology
TVD Scale L
5900' - 8500' || MD: 6,001'
INC: 22.43° MD: m.oooo
AZM: 191.52° INC: 25.057
TVD: 5,983.23' AZM: 189.32
VS: -133.55' TVD: 6,064.69'
VS: -168.58'
Bit#: 1
Size: 8.5

TVD (ft)

100% SHY SLTST: med-sme ltgy

8500
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MD: 6,180’
INC: 28.59° . .
AZM: 195.02° INC: 28.36 ING: 2
TVD: 6,145.01' AZM:199.71° AZM:
VS: -207.94' TVD: 6,224.13 TVD: €
VS: -248.48' :
VS: -2
TVD (ft) TVD (ft)
, sft-fri, sb blky-plty, rthy, slty, mod cly rch mtx, v sl calc 100% SHY SLTST: It-med gyshbn, sft-fri, sme hd, sb blky-plty, tr fis, rthy, slty, tr cly rch 100% SHY SLTST: It-med gyshbn, sft-fri, sme hd,
mtx, v sl calc rch mtx, v sl calc
8500 8500
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C2: 7.1%
C3: 3.4%
C4: 0.0%
GAS (Units) GAS (Units)
C1-C4[(unit$) C1-C4 (uhit$)
272u
[ Checkshot Checkshot
A = = . \\\l -
o T - 0
o o o o o o o o o o o o ' _O o o o ) ..O o o o
(€] N~ [ee} [2] o — N o™ <t n () N~ [ce) (2] o — N ™ <t n
! ) ! ! < < < < < < < < < < 0 w0 0 0 0 e
© © © © © © © © © © © © © © © © © © © ©
5900 5900
+
A
N e e e e e =
o = MD: 6,449' e e e =
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TVD (ft) TVD (ft)
sb blky-plty, tr fis, rthy, slty, tr cly 70% SHY SLTST: It-med gyshbn, sme dk brn, sft-fri, sme hd, sb blky-plty, tr fis, 60% SLTY SH: med-drkgy, dk brn, mod sft-frm, sb blky-ang, tr fis, s
rthy, slty, mod cly rch mtx, v sl calc; 30% SLTY SH: med-drkgy, dk brn, mod sft-frm, calc; 40% SHY SLTST: It-med gyshbn, sme dk brn, sft-fri, sme hd, ¢
sb blky-ang, tr fis, slty, arg, v sl calc fis, rthy, slty, mod cly rch mtx, v sl calc
8500 8500
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INC: 29.17°
AZM: 193.07°
TVD: 6,615.16'

VS: -452.39'

MD: 6,628’

b

Ity,

arg, v sl
blky-plty,

INC: 29.04°

AZM: 194.37°
TVD: 6,537.4'
VS: -410.65'

TVD (ft)
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tr fis, slty

, arg
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od sft-occ v frm, sb blky-ang

, tr fis, slty, arg
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100% SLTY SH: med-drkgy, brn-dk brn, mod sft-occ v frm, sb blky-ang, tr fis, slty, arg 100% SLTY SH: med-drkgy, brn-dk brn, 100% SLTY SH: med-drkgy, brn-dk brn, 100% SLTY SH:
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sl cly rch mtx, v sl calc sl cly rch mtx, v sl calc
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s v VS: -579.06' TVD: 7,292.3"
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60% Sl

e dk brn, | 100% SHY SLTST: med-drkgy, sme dk brn, | 100% SHY SLTST: med-drkgy, sme dk brn, | 100% SHY SLTST: med-drkgy, sme dk brn, | 100% SHY SLTST: med-drkgy, sme dk brn, |sb blky
hy, slty, sft-fri, sme hd, sb blky-plty, tr fis, rthy, slty, sft-fri, sme hd, sb blky-plty, tr fis, rthy, slty, sft-fri, sme hd, sb blky-plty, tr fis, rthy, slty, sft-fri, sme hd, sb blky-plty, tr fis, rthy, slty, calc; 3(
sl cly rch mtx, v sl calc sl cly rch mtx, v sl calc sl cly rch mtx, v sl-non calc sl cly rch mtx, v sl-non calc sb blky

CHK: n

8500 8500 sft-frm,
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)% MRLST: drkgy-dk brn, mod sft-hd,
-ang, rthy, sl slty, v arg, calc; 10%
1edgy-gyshbn, tr intbd wi mrl, mod

m,_u blky, :Jv\-mc <<x<,, v calc

70% MRLST: drkgy-dk brn, mod sft-hd, sb
blky-ang, rthy, sl slty, v arg, calc, rr dissm
pyr, tr bent; 30% CHK: medgy-gyshbn, sme
Itr gy, tr intbd wi mrl, mod sft-frm, sb blky,
rthy-sb wxy, v om_,o 7 7

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

65% CHK: medgy-gyshbn, drty brn, tr intbd
wi mrl, mod sft-frm, sb blky, rthy-sb wxy, v
calc, tr pyr; 35% MRLST: drkgy-dk brn, mod
sft-hd, sb blky-ang, rthy, sl slty, v arg, calc

w0 | | | |

60% CHK: medgy-gyshb
wi mrl, mod sft-frm, sb bl
calc, tr intbd pyr; 40% MF
mod sft-hd, sb blky-ang,

calc 7
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. Al sPm: 85185 0 N 22 I, 1
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¥
7300 , , MD: 7,791" 7300
7724' MD: 38' D/U Fault INC: 46.49° MD: 7 880"
) Top to Base Nio B Chalk AZM: 354.56° e
T AT R T T T o o T T s 304 INC: 53.86
.'H o ﬁ ™ ﬁ ™ o ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ o ﬁ - ﬁ ™ ﬂ R L N L S L T - ._.<_.U” ﬂ_me..ﬂm AZM: 356.95°
T ~—= = 1 T T : £ T | VvS:-374.84 I S . N . ‘ TVD: 7,648.75'
T T Tlupizror  |mm Ew T T m T T T o e e e T O " o T T r T r Tw Tw Tw Tw T T T T VS-30661 1w
: ! U’ __ TT
INC: 39.47° - has ™ _ T o ™ ™ ™ ™ ™ ™ ™ s ™ ™ ™ ™ R " T I * has T ,
AZM: 352.25° #J414144H4ddﬁdﬁuﬁuﬁﬁﬁﬁMﬁMﬁMﬂMﬂMﬂMﬂmﬂﬁdﬁﬂﬁﬁﬁ
TVD: 7,525.98' T T =T e T e T
VS: -435.92'
TVD (ft)

1, drty brn, tr intbd
<y, rthy-sb wxy, v
LST: drkgy-dk brn,
thy, sl slty, v arg,

70% CHK: drty brn, medgy-gyshbn, tr intbd
wi mrl, mod sft-frm, sb blky, rthy-sb wxy, v
calc, tr intbd pyr; 30% MRLST: drkgy-dk brn,
mod sft-hd, sb blky-ang, rthy, sl slty, v arg,
calc 7 7 7

E00

70% CHK: medgy-gyshbn, drty brn, tr intbd
wi mrl, mod sft-frm, sb blky, rthy-sb wxy, v
calc, tr intbd pyr; 30% MRLST: drkgy-dk brn,
mod sft-hd, sb blky-ang, rthy, sl slty, v arg,
calc 7 7 7

65% CHK: It gry, medgy-gyshbn, tr intbd wi
mrl, mod sft-frm, sb blky, rthy-sb wxy, v
calc, trintbd pyr; 35% MRLST: drkgy-dk brn,
mod sft-hd, sb blky-ang, rthy, sl slty, v arg,
calc 7 7 7

E00

75% CHK: It gry, medgy-gyshbn, tr intbd wi
mrl, mod sft-frm, sb blky, rthy-sb wxy, v
calc, trintbd pyr; 25% MRLST: drkgy-dk brn
mod sft-hd, sb blky-ang, rthy, sl slty, v arg,
calc 7 7 7




1000™ 1000 " 1000
300 300 300
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A /N \: 106 api
\/ \\/\\I\ D /7 4 / A~ a
~A = v A
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NV L} p q \/ o 171 fifhr AL
102 ft/hr \ ™~ AR~ AN NN~
0 0 A hVA:\l\\/ e
0 0 B 0
2500 879u MW 10.5/ VIS 56 Fort Hays 250p __<_<<
2p0p Cl: 71.9% 8066' MD, 7735' TVD 2p0p T
1539 C2: 16.1%
u
22 C3: 9.2% = —_
llll.. ca: 2.8% 1011u \\ // 3‘\\ N
GAS (URits) 1064u GRS QTS .\ / h>¥ Its)
Q1=Ca{(Op A N a8 q1-c4 ET: /' G4 (unitg) |
Y P — / 18
/7 X ~
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o o o o o o o o o o o o o o o HH“_O o o o o
o - N n [{e} N~ [ee] [*2] o - N [$2} < [Te) [ ~ <) (2] o —
o o o o o o < o o S oS S o o Q. o S o — —
~ ~ ~ ~ ~ ~ ~ ~ o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0}
] ¥

65% CHK: It gry-gyshbn, medgy-gyshbn, tr
intbd wi mrl, mod sft-frm, sb blky, rthy-sb
wxy, v calc, tr intbd pyr; 35% MRLST:
drkgy-dk brn, mod sft-hd, sb blky-ang, rthy,
sl slty, v arg, om_o, 7 7

70% CHK: It gry-gyshbn, medgy-gyshbn, tr
intbd wi mrl, mod sft-frm, sb blky, rthy-sb
wxy, v calc, tr intbd pyr; 30% MRLST:
drkgy-dk brn, mod sft-hd, sb blky-ang, rthy,
sl slty, <, arg, om_o, 7 7

75% CHK: It gry-gyshbn, ip crm, tr intbd wi
mrl, mod sft-frm, sb blky, rthy-sb wxy, v
calc, tr intbd pyr; 25% MRLST: drkgy-dk brn,
mod sft-hd, sb blky-ang, rthy, sl slty, v arg,
calc 7 7 7

E00

7300 7300
MD: 7,969'
INC: 62.53° MD: 8,059'
AZM: 358.61° INC: 68.57°
LU | R | S - TVD: 7,695.61' AZM: 358.5°
T T T T o : Cob - TVD: 7,732.85'
VS: -231.05 ,
L A g A A kel AL VS: -149.16'
._._un_._un_._uu_._-._-_-._-_-._._un_._‘._._-..._-_- T ..-.-.114.1.11...1.- T # ..-.-.-.1._._-.11._.1._-_-._-_- ° -
SR, S, B A B S I S R
TVD (ft) —T

80% LS: med brn, Itbn, mod frm, sb
blky-ireg, micxIn-xI tex, calc; 10% CHK: It
gry-gyshbn, ip crm, tr intbd wi mrl, mod
sft-frm, sb blky, rthy-sb wxy, v calc, tr intbd
pyr; 10% MRLST: drkgy-dk brn, mod sft-hd,
sb c__&\-,m:@. :3\., sl slty, v ,m@. calc

90% LS: med b
blky-ireg, micxr
drkgy-dk brn, m
sl slty, v arg, ca

8300




1000 4 1000
300 300
ROP (ft/hr) 513 fhr ROP (ft/hr)
125 api 124 api
| mmBBwAt.mc\ Gamma gAR1 p
ASEEIE VU RERED 2V A 5NV, A mEER . u m W A
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37 api \ 134 ft/hr a ™
|~ 0
0 0
10.5/ VIS 56 _ Codell WOB: 12.9K | 2°0P Carlile __<_<< 10.5/ VIS 56 _ 250p Landing Point Reached, 832
8139' MD, 7758 TVD RPM: 71 2p0p 8226' MD, 7776' TVD 2p0p 23:21 MST on 01/29/2019
PP: 3552PSI Begin 100' Sample Collectio
= SPM: 85/85
.\\
| GoeTmia 1077u GAS (Units)
G1-caf(unitf) N 8| 99707 (UNit$)
1 / N\
/ 1o T ...//Ig. 0
/II\ 9 e 9
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MD: 8,148’
INC: 74.81°

TVD: 7,760
VS: -64.71'

AZM: 357.81°

79

7300

MD: 8,237
INC: 83.06°
AZM: 358.05°
TVD: 7,777.86'
1 VS: 22.56'

7300

MD: 8,327
INC: 90.71°
AZM: 358.88°
TVD: 7,782.75'

n, ltbn, mod frm, sb

1-xl tex, calc; 10% MRLST:
od sft-hd, sb blky-ang, rthy,
Ic

80% SLTY SS: brn, med-drkgy, mod
frm-hd, fri, vfg, v slty, mod srt, sr-sb blky
clus, pred cons, tr calc; 20% LS: med brn,
Itbn, mod frm, sb blky-ireg, micxIn-xI tex,
calc 7 7 7 7

90% SLTY SS: brn, med-drkgy, mod
frm-hd, fri, vfg, v slty, mod srt, sr-sb blky
clus, pred cons, tr calc; 10% SLTY SH:
drkgy-dk brn, sb blky-ip plty, hd, rr brit, rthy,
slty-aren, sl calc, ,UEQ _381 wi sd

85% SLTY SS: brn, med-drkgy, mod
frm-hd, fri, vfg, v slty, mod srt, sr-sb blky
clus, pred cons, tr calc; 15% SLTY SH:
drkgy-dk brn, sb blky-ip plty, hd, rr brit, rthy,
m_a\-maﬁ. sl calc, ,UEQ _381 wi sd

60% SLTY SS: med-drkgy, brn,
pred cons, tr calc; 40% SLTY S
slty-aren, calc

8300




1000 1000 "
300 01/30/2019 300
ROP (ft/hr) ROP (ft/hr) 144 api
k/ 400 fifhr Garma (AR) S\ANU_ \mx.iﬁ AL a —VNL
AL a /N \, T N~ P NN A KQﬂ) I~ \Xﬁ A\)
= N JN Q(( VA 1 \( A~ a¥a N A V
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0 N 0
0 0
7' MD 2500 2500
2500 2500
i 3__z_A_ 1504u
T b
" d N
/ AS$ (Units) \ AS (Uinits)
[ orcaiuniy / \ G1-C4 (anmsy -
REERNEESE Juns .. ey IERR R M ] / 0 e e I
Cl: 67.7%
C2: 17.8% KA 3
C3: 10.6% | 5
o o o o o _0 o o o o o o o o o o o o o ' o o o
< n [te} N~ [ee} [2] o — N (2] <t n [te} N~ [ee] (2] o — N ™ < n
& @ @ @ & o I S S < S S < < S < o o 0 0 ) )
o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0} o0}

7300 7300
MD: 8,416’ MD: 8,506'
INC: 90.62° INC: 90.74°
AZM: 357.01° AZM: 355.97°
TVD: 7,781.71' TVD: 7,780.65'

VS: 201.35'

VS: 291.29'

I I [
__u:__ma into Codell: 8500' MD _

mod frm-hd, fri, vfg, v slty, mod srt, sr-sb blky clus, 50% SLTY SS: med-drkgy, brn, mod frm-hd, fri, vfg, v slty, vfg, sb blky, pred cons, 60% SLTY SS: med-drkgy, brn, mod frm-hd, fri, vf
H: drkgy-dk brn, sb blky-ip plty, hd, rr brit, rthy, calc; 50% SLTY SH: drkgy-dk brn, sb blky-ip plty, hd, rr brit, rthy, slty-aren, calc calc; 40% SLTY SH: drkgy-dk brn, sb blky-ip plty, |

8300 8300




1000 L 100
300 300
480 ft/hr A OP(ft/hr 138 api \( -\mO\mIEE / ROP (ft/hr) 126 api 513 fu/hr
—~ L l\ = 1 NZNM - I\ - Al ap
I\II\I““IXW% n“rln“v I\uﬁ /IlII\\I/[\\ \"Inﬂ\l / ”W”V I/\\\\\I,\I/II\\II\\ - ‘J l\\llll\\\llIlIIIl\\\\/V‘I\NwIA I\,\I\\I\IVA TN
N /
l\\\ 1II\IL\I N \ll\\l\ll\\l\l\llll\
0 0
0 0
WOB: 27.6K | 2°00 250p
2500 2500
RPM: 141 Lower Parameters for Upcoming Fault
PP: 4118PSI
-
SPM: 85/84 B N
\WANY
GAS (Units) GAS (inilh 57y s /
> C1-C4[(unit$) - 1-C4(u :t \\I\\ ............. i
~ I// =] . / o
- \
...... llllll IIIII\I\ R S Y A T 4
N 451u > T \ x
................. )d 45| SR IR 7
. N o O e Y 0 ]
0o dem e et 25 5 O .2 0 il
o o o o o o o o o o o o o o o o o o o o o
[ N~ [ee) (2] o — N ™ <t n O N~ [0 [ o N ™ < n () ~
n n n n o © o o © o <o © o o ~ ~ ~ ~ ~ ~ ~
[ce) [ce) [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce]

7300 7300
MD: 8,595' MD: 8,684' MD: 8,774'
INC: 90.09° INC: 90.15° INC: 90.55°
AZM: 355.18° AZM: 355.55° — . _ AZM: 356.9
TVD: 7,780' TVD: 7,779.81' Drilled into Carlile 8761' MD | |1y 7 779,

:1VS: 380.18' VS: 469.06' VS: 559'

), v slty, vfg, sb blky, pred cons, 60% SLTY SS: med-drkgy, brn, mod frm-hd, fri, vfg, v slty, vfg, sb blky, pred cons, 85% SS-SLTY SS: brn, med-drkgy, mod frm-hd, fri, vfg, v slty, mod st
d, rr brit, rthy, slty-aren, calc calc; 40% SLTY SH: drkgy-dk brn, sb blky-ip plty, hd, rr brit, rthy, slty-aren, calc pred cons, sl calc; 15% SLTY SH: drkgy-dk brn, sb blky-ip plty, hd, rr
slty-aren, calc

8300 8300




1000 1000
300 300
ROP (ft/hr) 125 api ROP (ft/hr)
Gamma (A ft/h Gamma (AHI) 121 api
3?«5\5 (Dn>(>pm¥ AAAANAAA A~ —~ -
1 N el P = R = — = LA~ T~S~17
i RO N AnfAr NN OVENA Ry N
\)\l \I\Illll rI\lul\\nl\I\\ V= M \\
P i 1
0 200 ft/hr
0 0 _
7 I
2500 2500 MW 10.55 / VIS 56
1900u 1959u o _ _ 2014u
- ] @ T < -
\\\ // 7~ :\)/ __ucavm off / N Gas Scale Change
0 - 5000 units
\ L.caswnit)}-.--{-- ) / \\ ....... el -GAS i) \ L / .....
\ C1-C4(unit$) B ai=Ga(upitf) /
: CL: 69.6% / \ 3 / ¥ WOB: 22.4K
C2: 17.8% / A / : / : RPM: 100
. 0 A 0 " Illl ‘| Sl .
C3: 9.5% | e p g / AN LLllpP:3711PS
...... ] G4 3% L : .- e N e e SPM: 79/78
o _0.._.0 o o o o o o o o o o o o o o o 0_ o o ._0_.__
] (9] o - [ ™ < n [ N~ o) [2] o - N ™ < 0 [ N~ [<e) [*2]
N~ ~ o © © @0 >} © © © @0 © =} o o o ()} o o3} [} o3} o)}
[ce) [ce) [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce] [ce]

MD: 8,863'
INC: 90.46°

AZM: 356.65°
TVD: 7,778.48'

Drilled into Codell 8879' MD

;| VS: 647.96'

7300

MD: 8,952
INC: 90.62°
AZM: 357.46°

TVD: 7,777.64'
11VS: 736.93"

PR

~

brit, rthy,

, sb blky clus,

90% SS-SLTY SS: med-dk gyshbn, med-drkgy, mod sft-frm, fri, vfg, v slty, mod srt,

rd-sb blky clus, pred cons, v sl cal
rr brit, rthy, slty-aren, sl calc

Ic; 10% S

8300

LTY SH: drkgy-dk brn, sb blky-ip plty,

hd,

95% SS-SLTY SS: med-dk gyshbn, med-drkgy, mod sft-frm, fri, vfg, v s

rd-sb blky clus, pred cons, v sl cal
brit, rthy, slty-aren, sl calc

Ic; 5% SLTY SH: d

8300

rkgy-dk brn, sb blky

Ity, mod srt,
-ip plty, hd, rr




ROP (ft/Hr) 126 ROP (ft/hr) 131 api 451 ft/hr ROP (ft/hr)

Gamma (ARI) api » [ Garp | L ~J—~L~ Y Gamma ﬂm:
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5000 5000 2322u 5000
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| C2: 18.5%
_ C3: 10.0%
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AZM:
TVD:

MD: 9,042
INC: 90.55°

VS: 826.93'

358.22°
7,776.72

MD: 9,131
INC: 90.43°
AZM: 358.68°
TVD: 7,775.96'
VS: 0.53' :

BT

().

o TV .

B

i)

8300

100% SS-SLTY SS: me

rd-sb

blky clus

, pred cons, v sl cal

Ic

d-dk gyshbn, med-drkgy, mod sft-frm, fri, vfg, v

slty, mod

95% SS-SLTY SS: med-dk gyshbn, med-drkgy, mod sft-frm, fi

rd-sb blky clus, pred cons, v sl calc; 5% SLTY SH: drkgy-dk brn, sb blky

brit, rthy, slty-aren, sl calc

8300

ri, vfg, vs

Ity, mod srt,
-ip plty, hd, rr

8300

95% SS-SLT
mod srt, rd-s
plty, hd, rr br




2

(<
|
1\
>
<
/] €
[
JI>
/

Y

/

>

<
S

'~

1000
300

N 1T N —~ ! . N—"T\
113 api qu =~ ™M 110 api ~ \,\/\/\. 112 api
NN NVNATV
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0 0
5000 WOB: 21.1K || 5P0P |Mw 10.55 / VIS 58
5000 RPM: 142 5000
PP: 4264PS|
2776u SPM: 85/85 b710u
Pese GAS ({inits) = ™~ GAS (Units)
nits -l nits
= NQ1-CA/ (uhit$) L~ N Q1-C4{(uhit
B N \\\\
llll
N
NA :
// g
frodens) Uil ! el
o o o o o o
N ™ < — N (2]
N N N < < <
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),220"
90.37°
358.93°
7,775.34
.29’ :

7300

MD: 9,310
INC: 90.52°
AZM: 0.45°
TVD: 7,774.64'
HAS

7300

MD: 9,400
INC: 91.14°
AZM: 0.02°
TVD: 7,773.34'
VS: 1,184.83'

Y SS: med-drkgy, med-dk gyshbn, mod sft-frm, tr hd, fri, vfg-f gr, v slty,

b blky clus, pred cons, v sl calc; 5% SLTY SH: dr]
it, rthy, slty-aren, sl calc

90% SS-SLTY SS: med-drkgy, med-dk gyshbn, mod sft-frm, occ hd, fri,
slty, mod srt, rd-sb blky clus, pred cons, v sl calc; 10

blky-ip plty, hd, rr brit, rthy, slty-aren, sl calc

8300

% SLTY SH: drkgy-dk brn, sb

vig-f gr, v

85% SS-SLTY SS: med-drkgy
slty, mod srt, sb blky-sr clus, p
blky-ip plty, hd, rr brit, rthy, slt

8300
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Vi AN y \
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5000 C1: 66.7% | | 5090
C2: 15.8%
C3: 11.5%
2475u C4: 6.0% | [2496u
y GAS (units)| 4 & (it
i H g1-c4 i CeCH (Tt
// __u_m Service/SPR _ (uhitsy N / (emiey .
N N \
e, N ) lI \\ .......................................
...// SRS
N g
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7300 7300
MD: 9,489 MD: 9,579
INC: 90.28° INC: 90.62°
AZM: 358.86° AZM: 0.04°
TVD: 7,772.23' TVD: 7,771.53'
1]VS: 1,273.8' 1| VS: 1,363.78'

, med-dk gyshbn, mod sft-frm, occ hd, fri, vfg-f gr, v 80% SS-SLTY SS: med-drkgy, med-dk gyshbn, mod sft-frm, occ hd, fri, vfg-f gr, v 85% SS-SLTY SS: It-medgy, sme drkgy, brn, sft-m
red cons, v sl calc; 15% SLTY SH: drkgy-dk brn, sb slty, mod srt, sb blky-sr clus, pred cons, v sl calc; 20% SLTY SH: drkgy-dk brn, sb pred cons, mod-w srt, arg-slty-cly mtx, sl calc; 15%
-aren, sl calc blky-ip plty, hd, rr brit, rthy, slty-aren, sl calc blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, v sl ce

8300 8300




1000 . 100
300 300
594 ft/hr
\, ) ROP (ft/hr) )- \( ) \ R t/hr
(}\1)}( >('/\ N Garmma (AHI) > \) — N /) g V' Gen WiV
L N -
A~ N A e N QDK\ Tl o~/ A é AL Al — éy
112 api 116 api
0 0
0 0
500p WOB: 12.3K || 500D
5000 RPM: 141 5000
PP: 3908PSI
SPM: 85/85 660!
2370u —
- GAS$ (Units) GASGhoits) l
/ C1-C4/(uhit$)

9,790

9,810

9,820

9,830

9,840
850

MD: 9,668’
INC: 90.58°
AZM: 358.97°
TVD: 7,770.6'
VS: 1,452.76'

7300

MD: 9,847
INC: 90.46°
AZM: 1.01°
TVD: 7,769.3'

MD: 9,758'

INC: 90.31°
9716' MD: 6' U/D Fault AZM: 359.35°
Lower to Upper Codell TVD: 7,769.9'

VS: 1,542.75'

VS: 1,631.69'

od sft-fri, rr frm, vfg, sb blky-sr

clus,

SLTY SH: drkgy-dk
Ic, pred intbd wi sd

brn, ip blk, sb

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

8300

90% SS-SLTY SS: It-medgy, sme drkgy, brn, sft-mod sft-fri, rr frm, vfg
pred cons, mod-w srt, arg-slty-cly mtx, non calc; 10% SLTY SH: drkgy
sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, v sl-non calc, pred int

8300
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7300

7300

MD: 9,937 MD: 10,026’
INC: 90.74° INC: 91.14°

AZM: 3.66° AZM: 3.67°

TVD: 7,768.36' TVD: 7,766.9'

VS:1,721.46 ST VS 1,810.07 e e e e e e e e

, sb blky-sr clus,
-dk brn, ip blk,
od wi sd

90% SS: It-medgy, sme

plty, mod-hd, rr brit, rthy

8300

cons, mod-w srt, arg-slty mtx, non calc; 10% SLTY SH: drkgy-dk brn, ip

drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred

slty, ip aren, v sl-non calc, pred intbd wi sd

blk, sb blky-rr

90% SS: It-medgy, sme drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-s
cons, mod-w srt, arg-slty mtx, non calc; 10% SLTY SH: drkgy-dk brn, ip
plty, mod-hd, rr brit, rthy, slty, ip aren, v sl-non calc, pred intbd wi sd

8300

r clus, pred
blk, sb blky-rr
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7300

MD: 10,116
INC: 90.77°
AZM: 0.09°
TVD: 7,765.4'

= VS: 1,899.87 R e e e ey

MD: 10,206
INC: 90.58°
AZM: 359.88°
TVD: 7,764.34'

7300

VS:1,989.83' &

MD: 10,295
INC: 90.77°
AZM: 1.26°
TVD: 7,763.29'
VS: 2,078.75'

8300

95% SS: It-medgy, sme drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred

cons, mod-w srt, arg-slty mtx, non-v sl calc; 5% SLTY SH: drkgy-dk brn, ip blk

blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, v sl-non calc,

pred intbd wi sd

sb

.. ... o
_Um:mﬂ off Fort Hays: 10214'-10227' MD _

8300 7

80% SS: It-medgy, sme drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred
cons, mod-w srt, arg-slty-Imy/cly mtx, mod calc; 10% SLTY SH: drkgy-dk brn, ip blk,
sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, tr calc, pred intbd wi sd; 10% LS:
Itbn-crm, sme med brn, occ bf wh, mod frm, sb blky-ireg, micxIn-xI tex, calc

85% SS: It-me
cons, mod-w ¢
sb blky-rr plty,
ltbn-crm, sme

8300
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MD: 10,384
INC: 89.48°
AZM: 1.06°
TVD: 7,763.09'

7300

MD: 10,474
INC: 90°
AZM: 1.36°
TVD: 7,763.5'

VS: 2,167.64'

VS: 2,257.53'

7300

dgy, sme drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred
rt, arg-slty-Imy/cly mtx, mod calc; 10% SLTY SH: drkgy-dk brn, ip bl
mod-hd, rr brit, rthy, slty, ip aren, tr calc, pred intbd wi sd; 5% LS:
med brn, occ bf wh, mod frm, sb blky-ireg, micxIn-x| tex, calc

=~

sb blky

8300

90% SS: It-medgy, sme drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr ¢
cons, mod-w srt, arg-slty-Imy/cly mtx, tr calc, tr LS; 10% SLTY SH: drkgy-dk brn, ip blk,

-rr plty, mod-hd, rr brit, rthy, slty, ip aren, tr calc, pred intbd wi sd

lus, pred

8300

90% SS: It-medgy, sme drkgy
cons, mod-w srt, arg-slty-Imy/
blk, sb blky-rr plty, mod-hd, rr
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MD: 10,564
INC: 90.62°
AZM: 1.91°
TVD: 7,763.01

VS: 2,347.38'

7300

MD: 10,653
INC: 90.49°
AZM: 1.89°
TVD: 7,762.15'

7300

VS: 2,436.21'

MD: 10,743
INC: 90.43°
AZM: 1.83°
TVD: 7,761.43'
VS: 2,5626.03'

brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred

ly mtx, tr calc, rr LS; 10% SLTY SH: drkgy-dk brn, ip

brit, rthy, slty, ip aren, tr calc, pred intbd wi sd

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

8300

90% SS: It-medgy, sme drkgy, brn, sft-mod sft-fri, r
cons, mod-w srt, arg-slty mtx, v sl calc, rr dissm pyi
blk, sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren

8300
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7300

MD: 10,832
INC: 90.52°
AZM: 2.28°
TVD: 7,760.69'

7300

MD: 10,921
INC: 90.22°
AZM: 1.36°
TVD: 7,760.12'

VS:2,70368 T T

VS: 2,614.84'

- frm, vfg, sb blky-sr clus, pred
3 10% SLTY SH: drkgy-dk brn, ip
, v sl-non calc, pred intbd wi sd

8300

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

8300

90% SS: medgy-occ drkgy, occ Itgy, brn, sft-mod sft-fri, rr frm, vfg, s
pred cons, mod-w srt, arg-slty mtx, sl incr calc; 10% SLTY SH: drkgy
sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, v sl-non calc, pred ir




1000
300
4 ft/hr
) > P (ft/hr
L~ V/
~ X)\, r\ ./ I))(M@A\emg. 109 api \_ WV </\,
S oNgEe s tEus o0 2 —~1 7 A ~
0 0
0 0
WOB: 24.7K | | 5000 5000 __<_<< 1885u
RPM: 140 500p 5p0p Cl: 64.2%
PP: 3724PS| C2: 19.1%
SPM: 85/86 C3: 11.7%
C4: 4.9%
G (units) SAS (N
CAanit q1-Ca(uni
/II unit$) (
llllll\l\\ N \\
——
N
ol TN
G
o o o o o o o o o o o o o o o o o o o
[ee] (2] - N [$2] < n [Te} N~ [ee] [2] o N < n [t} ~ [es] [}
= o = = =3 = =} S = S S S — 4 ¥ = — = 4
o o — — — — — — — — — — — — — — — — —
— — — — — — — — — — — — — — — — — — —

7300

MD: 11,011
INC: 90.52°
AZM: 2.36°
TVD: 7,759.54'
VS: 2,793.51"

7300

MD: 11,101
INC: 90.58°
AZM: 0.65°
TVD: 7,758.67'
VS: 2,883.36'

MD: 11,190'
INC: 90.62°
AZM: 359.35°
TVD: 7,757.74'

VS:2,972.32" §

0 blky-sr clus,

-dk brn, ip blk,

itbd wi sd

90% SS: medgy-occ drkgy, occ Itgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus,
pred cons, mod-w srt, arg-slty mtx, sl incr calc; 10% SLTY SH: drkgy-dk brn, ip
sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, v sl-non calc, pred intbd wi sd

8300

blk,

8300

90% SS: medgy-occ drkgy, occ Itgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus,
pred cons, mod-w srt, arg-slty mtx, ip Imy mtx, tr calc; 10% SLTY SH: drkgy-dk brn,
ip blk, sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, v sl calc, pred intbd wi sd
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7300

MD: 11,280
INC: 90.34°
AZM: 358.65°
TVD: 7,756.99'

4VS: 3,062.31"

7300

MD: 11,369
INC: 90.18°
AZM: 358.75°
TVD: 7,756.58'

7300

—— VS:3,151.31' =t 1"

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

blk, sb blky-rr plty, mod-hd, rr brit, rthy, slty

8300

sft-fri, rr frm, vfg, sb blky-sr clus, pred
cons, mod-w srt, arg-slty, ip Imy/cly mtx, tr-mod calc; 15% SLTY SH: drkgy-dk brn, ip
, ip aren, non-sl calc, pred intbd wi sd

blk, sb blky-rr plty, mod-hd, rr brit, rthy, slty

8300

85% SS: med-drkgy, occ ltgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred
cons, mod-w srt, arg-slty, ip Imy/cly mtx, tr-mod calc; 15% SLTY SH: drkgy-dk brn, ip

ip aren, non-sl calc, pred intbd wi sd

8300

90% SS: me
cons, mod-v
sb blky-rr plt
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MD: 11,459
INC: 90.09°
AZM: 359.54°
TVD: 7,756.37"
VS: 3,241.3'

7300

7300

MD: 11,

MD: 11,548'
INC: 90.37° INC: 90
11479 MD: 6' D/U Fault AZM: 0.32° AZM: 3!
Top to Upper Codell TVD: 7,756.01' TVD: 7,
e e e e e e e e R ———————————————————— O
,

d-drkgy, occ Itgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred

/ srt, arg-slty mtx, sl calc, rr nodr pyr; 10% SLTY SH: drkgy-dk brn, i
y, mod-hd, rr brit, rthy, slty, ip aren, non-sl calc, pred intbd wi sd

p blk,

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

8300

8300

90% SS: med-drkgy, occ Itgy,
cons, mod-w srt, arg-slty mtx,
blk, sb blky-rr plty, mod-hd, rr
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638'
31°
59.67°
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20.22"

7300

MD: 11,727
INC: 90.22°
AZM: 359.39°
TVD: 7,755.07'
VS: 3,509.2'

7300

MD: 11,817
INC: 90.22°
AZM: 359.94°
TVD: 7,754.72'

= VS: 3,599.18'

brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred
sl calc, rr dissm pyr; 10% SLTY SH: drkgy-dk brn, ip
brit, rthy, slty, ip aren, non-sl calc, pred intbd wi sd

8300

90% SS: med-drkgy, occ Itgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred
cons, mod-w srt, arg-slty mtx, rthy-grty, sl-non calc; 10% SLTY SH: drkgy-dk brn, ip
blk, sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, non-sl calc, pred intbd wi sd

8300

85% SS: med-drkgy, occ ltgy, brn, sft-mod sft-fri, rr |
mod-w srt, arg-slty mtx, rthy-grty, sl-non calc, rr pyr
blk, sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren,
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7300 7300
MD: 11,906' MD: 11,995'
INC: 90.31° INC: 91.45°
AZM: 2.87° 11945' MD: 5' D/U Fault AZM: 3.49°
TVD: 7,754.31' Top to Middle Codell TVD: 7,752.94'
C—T—T—T—VS: 3,688.04' =L %.<mwdmd

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

8300 8300
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7300 7300
MD: 12,085 MD: 12,174 MD: 12,263
INC: 90.52° INC: 90.74° INC: 90.55°
AZM: 1.43° AZM: 359.69° AZM: 357.49°
TVD: 7,751.4' TVD: 7,750.42' TVD: 7,749.41
—— e e e B e e e B e S B —— VS:3,955.39" T T T e e S B e e S B LT VS:4,04437" YT LT LT L T I

“clus, pred cons, 90% SS: med-drkgy, occ Itgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred cons, 90% SS: med-drkgy, occ Itgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred cons,
¢brn, ip blk, sb mod-w srt, arg-slty mtx, sl incr cly, rthy-grty, tr calc; 10% SLTY SH: drkgy-dk brn, ip blk, mod-w srt, arg-slty mtx, sl incr cly, rthy-grty, sl calc; 10% SLTY SH: drkgy-dk brn, ip blk,
sd sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, sl calc, pred intbd wi sd sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, sl calc, pred intbd wi sd

8300 8300
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7300

MD: 12,353
INC: 90.49°
AZM: 355.73°
TVD: 7,748.6'
VS: 4,134.33'

7300

MD: 12,442
INC: 90.43°
AZM: 358.78°

TVD: 7,747.88'
VS: 4,223.3'

7300

8300

90% SS: med-drkgy, occ ltgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred cons,
mod-w srt, arg-slty mtx, sl incr cly, rthy-grty, sl calc, rr pyr nod; 10% SLTY SH: drkgy-dk
brn, ip blk, sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, sl calc, pred intbd wi sd

95% SS: med-drkgy, occ ltgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred cons,
mod-w srt, arg-slty mtx, sl incr cly, rthy-grty, sl calc, rr pyr nod; 5% SLTY SH: drkgy-dk

brn, ip blk, sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, sl calc, pred intbd wi sd

8300

90% SS: med
cons, mod-w ¢
blky-rr plty, m

8300
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ROP (ftihr) ROP (ftihr)
110 api Gamma (ARI) . Gamma (AHI)
N A ~_ ol 113 api ))
AANRAN YL e WA aN 1
VvV NVYWAAVNAY\AY Sl e s S e e WilRRAZ 2R E MM E N~
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L 0 , l\ \ — NN
0 0 \"4
__<_<< 10.5/ VIS 54 _ 5000 5000
T 5000 5000
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= 2742u )
& 2088
~ SASLnis) N GAS (Uinits) BB
|/ /\ GI-Caf(uhit}) ]/ \ e uivh)
g | ot S p— 0 O O o 0 I I O O o O / \ Lt INENN AR
- RPM: 130 /
Ll SPM: 85/84 sy e
—

MD: 12,532 MD: 12,621 MD: 12,711
INC: 90.55° INC: 90.46° INC: 90.12°
AZM: 1.7° AZM: 359.82° AZM: 354.9°
TVD: 7,747.11' TVD: 7,746.33' TVD: 7,745.87'

—T—71 VS: 4,313.23' = e VS 4,402.15 _._._._.__._._._.__._._._.__._.“<m”>.$m.ﬁ_mmmn|ﬂmm

-drkgy, occ ltgy, med brn, sft-mod sft-fri, occ frm, vfg, sb blky-sr clus, pred
rt, arg-slty mtx, rthy-grty, v sl calc; 10% SLTY SH: drkgy-dk brn, ip blk, sb
d-hd, rr brit, rthy, slty, ip aren, sl calc, pred intbd wi sd

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

sme med brn, occ bf wh, mod frm, sb blky-ireg, micxIn-xl tex, calc

55% SS: med-drkgy, med brn, sf
mod-w srt, arg-slty mtx, rthy-grty,
blky-ireg, micxIn-xI tex, calc

8300 7 7 7 7 _ 7 7 8300




1000 1000 "
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103 ft/hr 48 api 100 ft/hr 42 api
e DR o 2 W o i e O o S A e AR AR A 7 /) st PN e B D ] S —_— m——— — - —
- 0 / 0
MW 10.55 / VIS 54 2525u 5000 MW 10.5/ VIS 55 _ 5000
C1: 62.1% | 5000 5000
C2: 18.5%
C3: 12.8%
u C4: 6.7% 2577u 2613u
GAS (Uinits) <EE| GAS (Uinits) 4BE]
/ ™ Ty 1/ CWCT(unity) (

MD: 12,800' MD: 12,890’
INC: 89.45° INC: 89.88°
AZM: 358.54° AZM: 4.01°
TVD: 7,746.21' TVD: 7,746.73'
VS:458105 YT T T T 1T T T T T T T T T T 1 1 —11VS:46709

-mod sft-fri
v sl calc; 4

, occ frm, vfg, sb bl

5% LS: Itbn-crm, med brn, mod frm, sb

ky-sr clus, pred cons,

95% LS: Itbn-crm, med brn, mod fr|
med-drkgy, It-med brn, sft-mod sft-
srt, arg-slty mtx, rthy-grty, v sl calc

8300

m, sb blky-ireg, micxIn-x| tex
fri, occ frm, vfg, sb

, calc; 5% SS:

blky-sr clus, pred cons, mod-w

90% LS: Itbn-crm, med brn, mod fr|

drkgy-dk brn, ip

8300

blk, sb bl

ky-rr plty,

m, sb blky-ireg, n
mod-hd, rthy, st




OP (ft/hr)
nma (ARI)
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<)
3
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<)
3

nma (ARI)

129 ft/hr 42 api 124 fi/hr 49 api 75 ftihr

B8 (nifs) <EE] GAS (Units)

“lwos: 19.8k | / - K

RPN 71 o SO A 0 A Y /._
PP: 3926PSI N f
i sPM: 79178 ot

oo

HHHHHH
HHHHHH
HHHHHH
HHHHHH
HHHHHH

MD: 12,979 MD: 13,069' MD: 13,158
INC: 89.78° INC: 89.05° INC: 89.17°
AZM: 2.18° AZM: 0.48° AZM: 2.71°
TVD: 7,747 TVD: 7,747.92' TVD: 7,749.3'

e VS 475059 e e e e e V484946 e e e VS 49383 SEEmeee

licxIn-xl tex, calc; 10% SLTY SH: 90% LS: Itbn-crm, med brn, mod frm, sb blky-ireg, micxIn-xl tex, calc; 10% SLTY SH: 95% LS: Itbn-crm, med brn, mod frm, sb blky-ireg, micxIn-xl tex, calc; 5
/, ip aren, sl calc drkgy-dk brn, ip blk, sb blky-rr plty, mod-hd, rthy, slty, ip aren, sl calc drkgy-dk brn, ip blk, sb blky-rr plty, mod-hd, rthy, slty, ip aren, sl calc

8300 8300




" 1000 " 1000
300 01/31/2019 300
ROP (ft/hr) ROP (ft/hr)
Gamma (ARI) Gamma (ARI) 117 api
A~ N —T~~ AN AL ANV TR
I RJAED SNEAYSSans =NEE suneN I g N PRYAS 77vay
51 aoi \/\ :\/\)/\)\:(ll\((l\/\/\)\/\ ~ -\ ™N
- . - ml_o_l\‘ AN N VNV AN M NV 300 ft/hr
~ NN \m\/ NN 49 fhr 0 [~
A4
MW 10.5/ VIS 55 || 500D 5000 WOB: 33.6K
5000 5000 RPM: 121
PP: 4602PS
SPM: 81/81
2390u
b GAS (Units) 2131u GAS (Units)
{E8) C1-Ca ) , Q1-C4 (uhit}) 2008u
<HE a8
2355u
L] LLL CPT T ITY OH mmmo\o B I I i R TR 0 0 ) e e e P s At e et A 2 Y L O I A O A 0 o Ao o
c2: 17.6% | Al ’ :
T T o C3: 10.9% O 1 2
il Car 4,90 B e EEE CE) O PN P O S CEE T LEREH CRSCER IR L0 13 T30 WU 1l e FoR (o O P e oo U P [ O GDGTRTER (1R FULIUE LR TR [0 0t . s 0w o s 0
o n_U T o o o o o o o ' o o o o o o o
[¢0) (o)) o — N (2] (%) ~ [¢0) o - [} < 0 (%) ~
— — 3 o~ N ~ 3 ~ 3 5] ] o ™ [} ™ ™
™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™
— — — — — — — — — — — — — — — —
— — = - — 0
3 ~ _ .
i

7300 7300
MD: 13,248 MD: 13,337
INC: 89.08° INC: 89.08°
AZM: 3.14° AZM: 1.5°
TVD: 7,750.67' TVD: 7,752.1'
_ VS: 5,028 VS:5,116.78' & o e e

% SLTY SH: 85% LS: Itbn-crm, med brn, mod frm, sb blky-ireg, micxIn-xl tex, calc; 10% SS: 60% LS: Itbn-crm, med brn, mod frm, sb blky-ireg, micxIn-xl tex, calc; 25% SLTY SH:
med-drkgy, It-med brn, sft-mod sft-fri, occ frm, vfg, sb blky-sr clus, pred cons, mod-w drkgy-dk brn, ip blk, sb blky-rr plty, mod-hd, rthy, slty, ip aren, sl calc; 15% SS: 7
srt, arg-slty mtx, rthy-grty, v sl calc; 5% SLTY SH: drkgy-dk brn, ip blk, sb blky-rr plty, med-drkgy, sft-mod sft-fri, frm, vfg, sb blky-sr clus, pred cons, mod-w srt, arg-slty mtx,

mod-hd, rthy, slty, ip aren, sl calc

rthy-grty, v sl calc;

8300 7 7 7 8300 7 7
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7300 7300 7300
MD: 13,426 MD: 13,516 MD: 13,605'
INC: 89.17° INC: 88.98° INC: 90.06°
AZM: 0.27° AZM: 359.46° AZM: 359.19°
TVD: 7,753.46' TVD: 7,754.91' TVD: 7,755.66'
VS: 5,205.68' VS: 5,295.63' o — e —— VS: 5,384.62" w

85% SS: med-drkgy, occ Itgy, med brn, sft-mod sft-fri, occ frm, vfg, sb blky-sr clus, pred 90% SS: med-drkgy, occ Itgy, med brn, sft-mod sft-fri, occ frm, vfg, sb blky-sr clus, pred 90% SS: med
cons, mod-w srt, arg-slty mtx, rthy-grty, v sl calc; 10% SLTY SH: drkgy-dk brn, ip blk, sb cons, mod-w srt, arg-slty mtx, rthy-grty, v sl calc; 10% SLTY SH: drkgy-dk brn, ip blk, sb mod-w srt, arg
blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, sl calc, pred intbd wi sd; 5% LS: Itbn-crm, blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, sl calc, pred intbd wi sd, tr Is plty, mod-hd, |

med brn, mod frm, sb blky-ireg, micxIn-xI tex, calc

8300 7 7 7 7 _ 8300 8300




455 ft/hr ROP (ft/hr) 451 ft/r ROP (ft/hr)
115 api . A amyia (AR 115 api L N L AA m%ﬁ AH) A
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S| WOB: 25.3K

t oo

MD: 13,695'
INC: 89.91°
AZM: 359.73°
TVD: 7,755.68'

7300

MD: 13,785
INC: 89.94°
AZM: 359.28°
TVD: 7,755.8'

7300

VS:5,474.6'

VS: 5,564.58'

-drkgy, med brn, sft-mod sft-fri, occ frm, vfg, sb blky-sr clus, pred cons,
ip blk, sb blky-rr

-slty mtx, rthy-grty, v sl calc; 10% SLTY SH: drkgy-dk brn,
T brit, rthy, slty, ip aren, sl calc, pred intbd wi sd, tr Is

8300

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

8300

80% SS: It-medgy, sme drkgy,
pred cons, mod-w srt, arg-slty,
drkgy-dk brn, ip blk, sb blky-rr
intbd wi sd
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MD: 13,874
INC: 89.69°
AZM: 358.26°
TVD: 7,756.09'

1 VS: 5,653.58'

7300

7300

MD: 13,963 MD: 14,053
INC: 89.2° INC: 89.02°
AZM: 358.52° AZM: 358.23
TVD: 7,756.95' TVD: 7,758.3
VS: 5,742.57' e —— L e L yS:i 583256

__umzmn” off Fort Hays: 13858'-13882' MD _

It-med brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus,
Imy/cly mtx, tr-mod calc, tr LS; 20% SLTY SH: |
plty, mod-hd, rr brit, rthy, slty, ip aren, sl calc, pred

85% SS: It-medgy, sme drkgy, It-med brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus,
pred cons, mod-w srt, arg-slty, Imy/cly mtx,

drkgy-dk brn, i
intbd wi sd

8300

p blk, sb blky-rr plty, mod-hd

tr-mod calc, tr LS; 15% SLTY SH:
rr brit, rthy, slty, ip aren, sl calc, pred

8300

85% SS: It-medgy, sme drkgy, It-med brn, sft-mod
pred cons, mod-w srt, arg-slty, Imy/cly mtx, mod c
ip blk, sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip a
LS: Itbn-crm, med brn, mod frm, sb blky-ireg, micx
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sft-fri, rr frm, vfg, sb blky-sr clus,
c; 10% SLTY SH: drkgy-dk brn,
en, sl calc, pred intbd wi sd; 5%
n-xl tex, calc

8300

MD: 14,142 MD: 14,232
INC: 88.12° INC: 88.09°
AZM: 357.76° 14185' MD: 20" U/D Fault AZM: 350.4°
TVD: 7,760.57' Fort Hays to Lower Nio TVD: 7,763.55'
VS: 5,921.53" VS: 6,011.48"
T
-

b
ar
T

50% LS: Itbn-crm, med brn, mod frm-hd, sb blky-ireg, micxIn-xI tex, calc; 45% SS:
It-medgy, sme drkgy, It-med brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred
cons, mod-w srt, arg-slty, Imy/cly mtx, mod calc; 5% SLTY SH: drkgy-dk brn, ip blk,
sb blky-rr plty, mod-hd, rr brit, rthy, slty, ip aren, sl calc, pred intbd wi sd

8300

50% LS: Itbn-crm, med brn, mod frm-hd, sb blky-ireg, micxIn-x| tex, ce
bent; 35% SS: med-drkgy, It-med brn, mod sft-fri, com frm clus, vfg, s
pred cons, mod-w srt, arg-slty, Imy/cly mtx, mod calc; 15% SLTY SH:
brn-blk, com plty-ip sb blky, mod-hd, brit, rthy, slty, rr aren, sl calc




1000 - 1000
300 300
ROP (ft/hr) ROP (ft/hr) :
Gamma (AHI) 110 api Gamma >mwll 126 api q R
~ T\ — — -
)/\\/\/I \,//\:l\:/{/\// | — T ™A~ AN /:\»/\|\,\\ /\/\ l\q /\Il\\ v, N—1 \l/*)\ )l\\l\\ A (ﬂ N y
- - -
— AN AAN ANV — (l\ﬂ)ll\/\,( NI < NV VIV 9=q N N \ AN~ M
A~ MV 331 ft/hr v 270 fi/hr
ft/hr 0 0
0 0
5000 1557u 5000
5000 C1: 69.4% 5000
C2: 16.2%
C3: 9.8%
C4: 4.7%
GAS (Unis) NHN@: C/O Shaker Screens GAS$ (Uinits) 1962u
C1-C4[(unit$) JE5| C1-C4 (uhit$) t
\ ¥
\
-
0 AN o
o o o o o o o S o o o o w o o o o o o o o o
[¢0) [« o — [N ™ < 0 (%) ~ [¢0) [©2] o — [SN] ™ < n () ~ <o) (=)
2 2 ] ™ ™ ™ ™ ™ ™ %) ™ ™ < < < < < < < < < <
< < < < < < < < < < < < < < < < < < < < < <
— — — — — — — — — — — — — — — — — — — — — —
* v " ‘
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INC: 90.09° INC: 90.09°
AZM: 0.49° AZM: 0.51°
TVD: 7,764.96' TVD: 7,764.82'
™ ™ ™ - o - mVS:6,100.43' T T T T T T o T T T T ™ T VS: 6,189.36" |-
T oo meer 7w T T e T R T T T T T TR T Cemer rowomo
|_|_|_ _|_|_| 1 |_|_|_ _|_|_| 1 |_|_|_ _|_|_| 1 |_|_|_ L T = T = T = T = T = T T = T - : T T = T =

Ic, tr pyr nod, rr

0 blky-sr clus,
drkgy-dk

80% CALC SH: lt-medgy, sme drkgy, dI gy, mod sft-fri, pred plty-occ sb blky, slty, v
calc; 10% LS: med-ltbn, crm, 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,

8300 7 7 7

85% CALC SH: It-medgy, sme drkgy, dl gy, mod sft-fri, pred plty-occ s

micxIn-xI tex, v calc

8300

slty, Imy/cly mtx, mod calc

calc, ip grdg mrl; 15% LS: med-Itbn, crm, frm-mod frm, occ brit, sb blky-sb ang,

b blky, slty, v




1000 " 1000 " ®50p
300 300 300
ROP (ft/hr) ROP (ft/hr) ROP (ft/hr)
Gamma (ARI) Gamma (ARI) 117 api Gamma (ARI)
- Lo
/ \k)\)/)\(((\))l()\))()\ NN NSy N~
~
\\1\1) j 29 api /| A VM ™~
g |~ l.\l\/l\l\ "~ L~ )\/\I/\)|/\|\/ 55 ftlh \/\/ PNy g /\ 7 239 fi/hr
0 h\.ll AN A= A =i — 0 )
0 ~ 0
5000 MW 10.5/ VIS 54 WOB: 14.6K || 5000 _ MW 10.5/ VIS 53 _ 5000
5000 RPM: 40 5000 5000
PP: 3508PSI
SPM: 72/71
GAS (Uinits) 2243u GAS (Units) 2200u G*1950y)
a1=Ca(unitf) {E5] a1=Ca(uhit}) 4EE| CI et tf)
T NN—— . <BE|
\ZSNINNNARNANE RRRNANAA] \ )
0 0 w ) 0
0 N S ek 0 . 9
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
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4,500
39.91°
1.04°
7,764.82
,279.28'

14567' MD: 16' D/U Fault
Remain in Fort Hays

MD: 14,589 MD: 14,679'
INC: 88.86° INC: 88.89°
AZM: 2.32° AZM: 2.08°
TVD: 7,765.78' TVD: 7,767.54'
VS: 6,368.12" = I ———— I I I I I I : “ I I I VS: 6,457.9'

70% CALC SH: medg
calc, ip grdg mrl; 30%
micxIn-xl tex, v calc

8300

y, dl gy, sme dkr gy
LS: med-ltbn, crm

, mod sft-fri, pred plty-occ sb blky, slty, v

frm-mod

frm, occ brit, sb blky-sb ang,

8300

40% LS: med-Itbn, crm, frm-mod frm, occ brit, sb blky-sb ang, micxIn-xI tex, v
calc; 30% SS: med-drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod srt,
arg, slty, Imy/cly mtx, mod calc; 30% CALC SH: medgy, dl gy, sme dkr gy, mod

sft-fri, pred plty-occ sb blky, slty, v calc, ip grdg mrl

8300

45% SS: m
Imy/cly mtx
blky-sb ang
sft-fri, pred




" 1000 4 1000
300 300
ROP (ft/hr) ’ ROP (ft/hr) 133 api
89 api EEREY R Garnma (AF) 129 Wv. A Gamma (AR M
- ™ 3 —~1 NN TN — —~ AN
N A oA L L I A R RN LA TAS
= - TN NN N
R AAMRAN I AIMAANANI A Ak AN =4 A~
300 ft/hr
\\ 0 0
0 0
500D 500D
5000 5000
2598u 2632u
= o {E8] GAS (Units)
G1-C4{(unit$) T T-CA (Tnit)
™ //
N \\ {8 24TV 0 o 0000 00 o 1 e
o NMETer: ssow dold ol declded .
el C2: 19.3%
|c3: 109% | | el eddidddddd |11
f o ol sllca 3.9% | o N
o o o o o o o ' A_U T o o o o o o o o o o o o o
N (2] < n [t} ~ [es] o - N (2] < n [Te} N~ [ee] [2] o - N [$2]
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- T 3 - nuiﬁ v ~

g ol ........ 1 ..”.._.. ... .. ..._..u.-_.. :
¢! $TTY RN R o

wat

gt

MD: 14,768
INC: 89.97°
AZM: 1.86°
TVD: 7,768.43'

MD: 14,857
INC: 89.91°
AZM: 1.32°
TVD: 7,768.52'

7300

VS: 6,546.72'

VS: 6,635.58'

ed-drkgy, mod sft-fri, vfg, sb blky-sr clus, pred cons, mod srt, arg, slty,
-mod calc, tr pyr nod; 30% LS: med-Itbn, crm, frm-mod frm, occ brit, sb
, micxIn-x| tex, v calc; 25% CALC SH: medgy, dI gy, sme dkr gy, mod
plty-occ sb blky, slty, v calc, ip grdg mrl

75% SS: It-medgy, sme drkgy, It-med brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus,
pred cons, mod-w srt, arg-slty, Imy/cly mtx, mod calc; 15% LS: Itbn-crm, med brn,
mod frm, sb blky-ireg, micxIn-xl tex, calc; 10% SLTY SH: drkgy-dk brn, ip blk, sb
blky-plty, mod-hd, rr brit, rthy, slty, ip aren, sl calc, pred intbd wi sd

e

8300

80% SS: med-drkgy, It-med br
cons, mod-w srt, arg-slty, ip cly
ip blk, sb blky-plty, mod-hd, rr|




-~ A \\Il
xmoo ft/hr s

ft/hr) 136 api

WOB: 15.5K
RPM: 101

PP: 4347PSI
SPM: 78/78

1000
300
OP (ft/hr) 143 api
:PBﬂWh.rvlll\/\ /{} lI( \\ i \\//ll: N
MAANN AR Al VW
\((L )\ 259 ft/hr
oY
0
500p __<_<< 10.5/VIS 53 _
5000

(6183 o O

MD: 14,947
INC: 89.94°
AZM: 359.59°

TVD: 7,768.64'
1| VS:6,725.51"

7300

MD: 15,036
INC: 89.97°
AZM: 358.68°
TVD: 7,768.71'
1:1VS: 6,814.5' :

7300

MD: 15,126
INC: 89.91°
AZM: 358.47°
TVD: 7,768.8'
111VS: 6,904.5'

n, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred
/ mtx, tr-mod calc, tr LS; 20% SLTY SH: drkgy-dk brn,
orit, rthy, slty, ip aren, sl calc, com intbd wi sd

8300

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

8300

85% SS: med-drkgy, occ It-med brn, sft-mod sft-fri
cons, mod-w srt, arg-slty, ip cly mtx, calc, tr LS; 15
sb blky-plty, mod-hd, rr brit, rthy, slty, ip aren, sl ce




1000 1000
300 300
448 fhhr mmjﬂw\_ﬁvﬂ_ Uﬂpmm api NWFEDE mo_m ﬁw\ mw_v 125 api 397
YT —T~NA A AL VM v y ly\( P PN N ) L . - |
>>_>~)\./VD\. \ A"A\% Q U}\, N S /R .i( ,9}“ Y A~ S 7\ —
i A v p AAnasadvA'NVava WAl
/ (\, / AN~
0 0
0 0
2046u M%w MW 10.5/ VIS 52 _
C1: 73.3% il
C2: 15.1%
C3: 8.4%
C4: 3.2%
GA i dA .
C.UM mrm_w ) mﬁ: C.UM mﬂ_w ) 2034u

7300 7300
MD: 15,215 MD: 15,305
INC: 89.97° INC: 89.97°
AZM: 358.65° AZM: 358.92°
TVD: 7,768.9' TVD: 7,768.94'
11 VS:6,993.5" |t 111l VS: 7,083.5' :

. rr frm, vfg, sb blky-sr clus, pred 55% SS-SLTY SS: med-drkgy, brn, occ It-med brn, sft-mod sft-fri, rr frm, vfg, sb 65% SS-SLTY SS: med-drkgy, brn, occ It-med brn, sft-mod sft-fri, rr fi
% SLTY SH: drkagy-dk brn, ip blk, blky-sr clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc; 45% SLTY SH: drkgy-dk blky-sr clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc; 35% SLT
Ic, com intbd wi sd brn, sb blky-ip plty, hd, rr brit, rthy, slty-aren, calc brn, sb blky-ip plty, hd, rr brit, rthy, slty-aren, calc

8300 8300




1000 1000
300 300
o Eﬂmﬂ_v mou 5 mﬂ_v 397 ft/h
t/hr / anma 116 api amnma 116 api P r N
N AA LA Nl |- L =N “) = L~ AT N )}/\ N \
CANMAMAIAA AR A ATV ViAo VA MLAAN g ()l())))\)u&).))s ~AWIA UV —, (VM
(((I\
0 0
0 0
WOB: 35.4K | 5000 500p 852u
RPM: 120 | %0% 5p0p Cl: 69.29
PP: 4834PS| C2: 18.4y
SPM: 78/77 C3: 10.1%
Ca: 2.4y

7300

MD: 15,394
INC: 89.94°
AZM: 359.02°

TVD: 7,769.01'
1| VS 7,172.49" |

MD: 15,484’
INC: 89.88°
AZM: 359.01°
TVD: 7,769.15'

111111VS: 7,262.49'

7300

MD: 15,573
INC: 89.88°
AZM: 358.83°

TVD: 7,769.34'

1109 VS: 7,351.48'

m

, vfg, sb
Y SH: drkgy

dk

8300

55% SLTY SH: drkgy-dk brn, sb blky-ip plty, hd, rr brit, rthy, sl
SS-SLTY SS: med-drkgy, brn, occ It-med brn, sft-mod sft-fri, rr frm, vfg

clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc

ty-aren, calc; 45%
sb blky-sr

8300

60% SLTY SH: drkgy-dk brn, sb blky-ip plty, hd, rr brit, rthy, sl

SS-SLTY SS: med-drkgy, brn, occ It-med brn, sft-mod sft-fri, rr frm, vfg

clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc

ty-aren, calc; 40%
sb blky-sr




1000 1000 " 1000
300 300 300
OP (ft/hr) 139 api ROP (ft/hr) 127 api OP (ft/hr) 1
maavwmbl":\ L % ~L A~ SUSREPaN G WHN\ AR api g A /\/ AVSSNg amma >I\v/ ,
T A y»)?ﬁ- AN AR NS I 7 AW A NV RIRAAAAR
/Y \ 308 fi/hr \((\. "
]
\. f ).\ 0 218 ft/hr 0
0 0 0
500p _ MW 10.5/ VIS 54 _ WOB: 29.8K | 500P
5000 RPM: 121 5000
PP: 4896PSI
SPM: 78/77
GAS (Uinits) GAS$ (Units)
1857u C1-C4{(unit$) 1797u C1-C4{(unit$)
<EE e .
.......... ,\\\ JJII'III \\\\\\Jw R P Y A R O O O IIIIII

7300 7300 7300
MD: 15,662 MD: 15,752
INC: 90.4° INC: 90.43°
AZM: 359.24° AZM: 359.86°
TVD: 7,769.12' TVD: 7,768.47
VS: 7,440.48' VS: 7,530.45'

65% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc; 70% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc, tr 65% SLTY S
35% SS-SLTY SS: med-drkgy, brn, occ It-med brn, sft-mod sft-fri, rr frm, vfg, sb intbd wi sd; 30% SS-SLTY SS: med-drkgy, brn, occ It-med brn, sft-mod sft-fri, rr frm, intbd wi sd; ¢
blky-sr clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc vfg, sb blky-sr clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc vfg, sb blky-¢

8300

8300

8300




" 100 " 1000
300 300
OP (ft/hr) ROP (ft/hr) .
7 api || \I/\k L I~ ma (AHI) 126 api i~ puggyN i Ke a (5g) L 128 api
VSR DAY IR IS el L L b s
M /<u = =N ,(\J FNAWY nz>\<<é)</\>)>>>?) NAANANANAAAL AN AN
300 ft’h
)\, ' \lul\:\ 265 ft/hr
0 0
0 0
5000 1868u 5000
5p0p c1: 67.2% | 0P
C2: 18.2%
C3: 10.5%
C4: 4.2%
GAS (Uinits) GAS$ (Units)
1867u C1-CA (uhit}) 1826u C1-CA (uhit})
~
............................... AN ] N
........................... SN " A, /I
......................................... R Y R A A P Y A R I -

MD: 15,842
INC: 90.58°
AZM: 0.68°
TVD: 7,767.68'

111 VS: 7,620.4° g

7300

MD: 15,931
INC: 90.65°
AZM: 1.56°
TVD: 7,766.72'

11| VS:7,709.29' [:

7300

MD: 16,020'
INC: 90.62°
AZM: 2.48°
TVD: 7,765.74'
(VS 7,798.1

H: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc, tr

35% SS-SLTY SS: med-drkgy, brn, occ It-med brn, sft-mod
r clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc

sft-fri, rr frm,

intbd wi sd; 30% SS-SLTY SS: med-drkgy, brn, occ It-med brn, sft-mod
vfg, sb blky-sr clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc

8300

70% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc, tr

sft-fri, rr frm,

8300

60% SLTY SH: drkgy-dk brn, st
intbd wi sd; 40% SS-SLTY SS:
vfg, sb blky-sr clus, pred cons, |




100 100
300 300
OP (ftihr) ROP (ft/hr)
amma miv 127 api Gamma Miv 127 api
N\ d \/\/ll\l(\l\l\/) \\UI/\\/|\/' =~ QAll\lX\/\ = I.\\/u\ll/\ ﬂ.\\/(\l/ A gﬂl’ ) = SN \ﬂgﬁll =\
o/ V] VN M\ N/ Q 7\ YAV A v,
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VN ~ 269 ft/ihr
/r 69 ft/hr 0 o (
0 0
5p0p WOB: 29.1K | 5000
5000 RPM: 120 5000
PP: 4954PS|
SPM: 78/77

1:11VS: 7,887.84'

7300

MD: 16,110'
INC: 90.15°
AZM: 2.84°
TVD: 7,765.13'

7300

MD: 16,199'
INC: 90.06°
AZM: 2.35°

10| VS: 7,976.6'

TVD: 7,764.97

) blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc, tr

med-drkgy, brn, occ It-med brn, sft-mod
mod-w srt, arg-slty, ip cly mtx, calc

sft-fri, rr frm,

55% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc, tr

intbd wi sd; 45% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri
clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc

8300

rr frm, vfg, sb blky

-Sr

8300

50% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod |
intbd wi sd; 50% SS-SLTY SS: med-drkgy, brn, sft
clus, pred cons, mod-w srt, arg-slty, ip cly mtx, cal




1000 | | ™ 100D
300 300
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- NN Gamma (AHI) 124 api Gamma (AH! 129 api
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0
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500p __<_<< 10.55/ VIS 55 _ 1888u 500,
5p0p C1: 68.9% | °%
C2: 17.2%
C3: 10%
c4: 3.9%
GAS (Units) AS$ (Uinits)
C1-C4{(uhi1857u 1893u (units)
4EH 48
L
N vap N v
m :.Jqlll\dwx‘, m B I:llllAWx
o o o o o o o o o o o o o o o o o o o o
[ee] [} o - N ™ < 0 (%) ~ [ee] [2] o — N (2] < n O N~
N I3\ ] ] 32} ™ () ™ (51 ™ [} [} < < < < < < < <
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7300 7300
MD: 16,289' MD: 16,378' MD: 16,468'
INC: 90.18° INC: 90.06° INC: 90.12°
AZM: 2.48° AZM: 1.52° AZM: 0.36°
TVD: 7,764.78' TVD: 7,764.59' TVD: 7,764.45'
= : ::|VvS: 8,155.19" |: :1VS: 8,245.1"
I
1d-hd, rr brit, rthy, slty-aren, calc, tr 50% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc, tr 60% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, <
-mod sft-fri, rr frm, vfg, sb blky-sr intbd wi sd; 50% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr 40% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-
> clus, pred cons, mod-w srt, arg-slty, ip cly mtx, calc cons, mod-w srt, arg-slty, ip cly mtx, calc
8300 8300




1000 4 1000 4
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000
000

(631863 o O

WOB: 31.3K
RPM: 121
PP: 4956PSI
SPM: 78/77

(63183 o O

7300

| VS: 8,334.06'

MD: 16,557
INC: 90.12°
AZM: 359.73°
TVD: 7,764.27

7300

MD: 16,647
INC: 90.15°
AZM: 359.83°

TVD: 7,764.05'
VS: 8,424.03'

S

sr clus, pre

Ity-aren, calc;

d

8300

60% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd
40% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr

cons, mod-w srt, arg-slty, ip cly mtx, calc

-hd, rr brit, rthy, slty-aren, calc;
frm, vfg, sb blky-sr clus, pred

55% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit,
45% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr frm, vfg, s
cons, mod-w srt, arg-slty, ip cly mtx, calc

8300

rthy, slty-aren, calc;
b blky-sr clus, pred
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300 300 02/01/2019 300
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N = 268 ft/hr
0 0 0
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5000 1820u 5000 _ MW 10.55 / VIS 56 _ 5000
5000 C1: 68.29% | 5000 5000
C2: 17.8%
C3: 9.9%
Ca: 4.0% _m:mxm« Maintenance
GAS (Units) GAS (Units) - GAS (Units)
G1-C4{(unit$) 1770 Q1-C4{(uhit$) 1755u Q1-C4{(uhit$)
0 0
0 - 0
o o o o o o o o o o o o o o o o o o o o
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7300

MD: 16,736
INC: 90.18°
AZM: 0.71°
TVD: 7,763.8'
VS: 8,512.98'

7300

MD: 16,826
INC: 90.15°
AZM: 358.1°
TVD: 7,763.54'

VS: 8,602.95'

7300

MD: 16,91¢
INC: 90.49
AZM: 0.74°
TVD: 7,76
VS: 8,691.

8300

60% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc, tr
LS; 40% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus,

pred cons, mod-w srt, arg-slty, ip cly mtx, calc

8300

55% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr

blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc

frm, vfg, sb blky-sr clus, pred
cons, mod-w srt, arg-slty, ip cly mtx, calc, tr LS; 45% SLTY SH: drkgy-dk brn, sb

8300

55% SS-SL1
cons, mod-w

blky-ip plty, 1




1000
300 300
! ROP (ft/Hr) ROP (ft/Hr)
pi L Gamma (AR 113 api 397 ft/hr Gamma (AR 13
//\lm\ll/\ ~~— N \)/\\(l/\\/\\ll//\\u/\(\\u/\Vﬂl =heam N N N )/\\l:l/%}/\\ N~ WETNZaEa NP> an
YNV SER, SN AMAN AN ANR \</\,.,>>\ AN WANAAMA MM A
o 258 ftfhr A N~
0 0
0 0
WOB: 28.4K __<_<< 10.55/ VIS 57 _ 500p
RPM: 121 i 5000
PP: 4933PSI
SPM: 78/77
GAS (Units) GAS (Units)
HNON.—: CQ1-C4 (unitg) HNmm.w: C1-C4 (uhit$) HMA.H:
a8 4BE B =
/ \\ \\
...... e .../ \\ et annfan \.. .. I
....//\ R <10 \... 0
i f U I e 0
o o o o o o o o o o o o o o o o o o o o
[SN) ™ < [Te) (%) N~ [ee] (2] o — [SN) ™ < [Te) [ [2] o — N [}
o o =) o =) [ o o} S o o o (=} o =3 =} - I — -
[{e} [{e} [{e} [{e} [{e} [{e} [{e} [{e} ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
— — — — — — — — — — — — — — — — — — — —
- ¥ = ~ -

7300

.04

1:]VS: 8,781.85'

MD: 17,005
INC: 90.49°
AZM: 0.53°
TVD: 7,762.27

7300

MD: 17,094
INC: 90.58°
AZM: 0.63°
TVD: 7,761.44'
1::|VS: 8,870.78'

'Y SS: med-drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred
srt, arg-slty, ip cly mtx, calc, tr LS; 45% SLTY SH: drkgy-dk brn, sb
nod hd-hd, rr brit, rthy, slty-aren, calc

50% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr

blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc

8300

cons, mod-w srt, arg-slty, ip cly mtx, calc, tr LS; 50% SLTY SH: drkgy-dk brn, sb

frm, vfg, sb blky-sr clus, pred

60% SS-SLTY SS: med-drkgy,
cons, mod-w srt, arg-slty, ip cly
blky-ip plty, mod hd-hd, rr brit, r

8300
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MD: 17,184
INC: 90.43°
AZM: 1.06°
TVD: 7,760.65'

111 VS: 8,960.69" |:

7300

MD: 17,273
INC: 90.52°
AZM: 1.08°
TVD: 7,759.91'
VS: 9,049.59'

7300

INC

brn, sft-mod sft-fri, rr

mtx, calc, tr LS; 40% SLTY SH: drkgy-dk brn, sb

thy, slty-aren, calc

frm, vfg, sb blky-sr clus, pred

8300

65% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pre
cons, mod-w srt, arg-slty, ip cly mtx, calc, tr LS; 35% SLTY SH: drkgy-dk brn, sb
blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc

d 65% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri,
cons, mod-w srt, arg-slty, ip cly mtx, calc, tr LS; 35
blky-ip plty, mod hd-hd, rr brit, rthy, slty-aren, calc

8300
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SPM: 78/77
GAS (Units) GAS$ (Units)
17400 G1-C4[(uhit§) 1862u G1-Ca[(unit}) 1704u
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117,362
2 90.49°
V: 0.83°
D: 7,759.13'
19,138.49'

7300

MD: 17,452
INC: 90.46°
AZM: 1.39°
TVD: 7,758.38'
VS: 9,228.39'

7300

MD: 17,541

INC: 90.06°

AZM: 1.13°
TVD: 7,757.98'

rr frm, vfg, sb blky-sr clus, pred
% SLTY SH: drkgy-dk brn, sb

65% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr frm, vfg,

cons, mod-w srt, arg-slty, ip cly mtx, calc; 35% SLTY SH: drkgy-dk brn, sb blky-ip

plty, mod hd-hd, rr brit, rthy, slty-aren, calc

8300

sb blky-sr clus, pred

60% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-
cons, mod-w srt, arg-slty, ip cly mtx, calc; 40% SLTY SH: drkgy-dk br
plty, mod hd-hd, rr brit, rthy, slty-aren, calc

8300
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7300

MD: 17,631
INC: 90°

AZM: 0.98°
TVD: 7,757.93'

1| VS:9,407.17

7300

MD: 17,720'
INC: 90.12°
AZM: 0.63°
TVD: 7,757.83'

11VS: 9,496.09'

sr clus, pred
n, sb blky-ip

8300

50% SLTY SS: med-drkgy, brn, mod sft-occ frm, vfg, sb blky-sr clus,
mod srt, arg-slty, cly rch mtx, mod calc; 50% SLTY SH: drkgy-dk brn,
plty, mod hd-hd, rr brit, rthy, slty-ip aren, mod-v calc

pred cons,
sb blky-ip

8300

60% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod h
mod-v calc; 40% SLTY SS: med-drkgy, brn, mod sft-occ frm, vfg, sb b
pred cons, mod srt, arg-slty, cly rch mtx, mod calc

d-hd, rr brit, rthy, sl

ty-ip aren,
Iky-sr clus,
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7300 7300 7300
MD: 17,810' MD: 17,899 MD: 17,989
INC: 90.95° INC: 90.86° INC: 90.83°
AZM: 0.16° AZM: 0.52° AZM: 0.5°
TVD: 7,756.99' TVD: 7,755.59' TVD: 7,754.26'

60% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-ip aren, 55% SLTY SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-ip aren, 60% SLT
mod-v calc; 40% SLTY SS: med-drkgy, brn, mod sft-occ frm, vfg, sb blky-sr clus, mod calc; 45% SLTY SS: med-drkgy, brn, mod sft-occ frm, vfg, sb blky-sr clus, mod-v ca
pred cons, mod srt, arg-slty, sl cly rch mtx, mod calc pred cons, mod srt, arg-slty, sl cly rch mtx, mod calc pred cons

8300

8300 8300




LAy 4 1000
300 300
ROP (ft/hr) ) ROP (ft/hr)
120 api Garhma (AR 125 api Garhma (AR
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m
d 269 ft/hr o <\. 269 ft/hr - J /.
| 0 0 u
__ucau 1st Sweep _ 500p Pump 2nd Sweep WOB: 18.6K || 50 |MwW 10.5/ VIS 57 _
5000 RPM: 120 5000
PP: 4565PSI
SPM: 79/78
its) _ 7 7 GAS (Units)
) 1892u C1-C4 (unit})
45|

18,220

18,230

7300 7300
Projection to Bit
|

MD: 18,078' MD: 18,167 MD: 18,194 MD: 18,218'
INC: 90.92° INC: 90.89° INC: 90.95° INC: 90.95°
AZM: 0.37° AZM: 0.31° AZM: 0.36° AZM: 0.36°
TVD: 7,752.9' TVD: 7,751.5' TVD: 7,751.06' TVD: 7,750.67"
1VS: 9,853.82 55930 252025° 288252 i 1 VS 9,942.75 VS: 9,969.73' VS: 9,993.72'

Y SH: drkgy-dk brn, sb blky-ip plty, mod hd-hd, rr brit, rthy, slty-ip aren, 60% SS-SLTY SS: med-drkgy, brn, sft-mod sft-fri, rr frm, vfg, sb blky-sr clus, pred
c; 40% SLTY SS: med-drkgy, brn, mod sft-occ frm, vfg, sb blky-sr clus, cons, mod-w srt, arg-slty, ip cly mtx, calc; 40% SLTY SH: drkgy-dk brn, sb blky-ip
, mod srt, arg-slty, sl cly rch mtx, mod calc plty, mod hd-hd, rr brit, rthy, slty-aren, calc

8300 8300
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ROP (ft/hr)
Gamma (ARI)
0
0
5000
5000
TD Reached, 18218' MD, 07:15 MST, 02/01/2019
Thank you for using , LLC.
GAS (Units)
C1-C4[(unit$)
0
0
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3 3 3 3 3 3 3 3 3 3 3 3 3 3 :
7300
FM Name Excursion Depths ['MD)
Sharon Springs | 7387
Miobrara 7515 14185
Ft Hays 8066 10214 12707 13858 14074 14494
Codell 8139 2495 2879 10227 13309 13882 14627
Carlile 8226 8761 15676
Greenhorn
8300




