._.m_.amam Operator
® Guidance Company Great Wester O and Gas

Address 1801 Broadway, Ste 500

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

Well Name Ottesen LE 06-311HC

Location NWSE SEC 33-T1N-R66W

State COLORADO County WELD
Country USA Rig Number PRECISION 466
API Number 051234433700 AFE # 18DC0194
Geographic Region DJ BASIN Field WATTENBERG
Ground Elevation 5076.5 K.B. Elevation 5096.5
Logged Interval 6000'MD To 18174'MD Total Depth 18174' MD \ |
Formation CODELL é |

Type of Drilling Fluid OIL BASED MUD OmO_OQ_mﬁ

Name Gabriel Rubio, Zach Souvall, Wyatt Wicks
Company Terra Guidance
Address 67 W. Floyd Ave. Ste 105

Englewood, CO 80110
(970) 260-5408

~—. lerra
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Images
% Lithology
TVD Scale
5700' - 9000" MD: 6,063'
INC: 47.49°
AZM: 214.02°
TVD: 4,845.49'
VS: 2,548.8'
Bit #: 1
Size: 8.5
Well Bore Make: Ulterra
TVD Model: SPL516 TVD(ft) TVD(ft)
Depth In: 1786'
Jets: 4x11, 4x1
SIN: 44621
100% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis, 100% SHY SLTST: It-medgy, sm
arg, slty, rthy, ip cly rch, sl calc. arg, slty, rthy, ip cly rch, sl calc.
9000 7 7 7 9000 7 7 7




MD: 6,153'
INC: 47.18°
AZM: 210.7°
TVD: 4,906.49'
VS: 2,604.46'

dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, t

w

r fis,

TVD (ft)

100% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, t

arg, slty, rthy, ip

9000

cly rch, s

MD: 6,242
INC: 47.17°
AZM: 209.14°
TVD: 4,966.99'
VS: 2,657.82'

| calc.

r fis,

TVD (ft)

MD: 6,332
INC: 47.47°
AZM: 208.11°
TVD: 5,028’
VS: 2,711.04'

100% SHY SLTST: It-medgy, sme

arg, slty, rthy, ip

9000

cly rch, sl calc.
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bn, sft-fri, rr frm, sb blky-plty, t

r fis,

TVD (ft)

MD: 6,422
INC: 47.37°
AZM: 209.53°
TVD: 5,088.9'
VS: 2,764.47

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.

9000

dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, t

r fis,

MD: 6,512
INC: 47.35°
AZM: 212.5°
TVD: 5,149.87
VS: 2,819.31"

TVD (ft)

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.

9000 7 7 7

dkr gy, sme gyshbn, sft-fri, rr frm, sk




100 1000 =
300 300
) 500 ft/hr
N XV J\_ 450 ft/hr ob >\, > /
NA S arpma-tAH nx((f K/\/I g%_u _ 124 api V] NV VT L/
lk(k(& N | S N /\\\/\ LN —V ~ M~ AN =N SELNpa =
128 api \( ey {\I\llll\/\ )‘:I\l I\L
0 0 (
0 0 —
WOB: 6K 500 500 MW 10.5/ VIS 73 _ 177u
RPM: 140 |2 500 C1: 91.99
PP: 2658PSI c2: 8.19
SPM: 85/85 C3: 0.0
C4: 0.0
GAS (Units) GAS (Units)
Q1-Ca (uhit}) 173u Q1-C4 (unit}) 188u
{EE| <HE|
— N
0 0
0 0
o o o o o o o o o o o o o o o o o o o o o
[oe] (2] o N ™ < n [Te} N~ [oe] (2] o — N (2] <t n (3o} N~ [ee] (9]
i) ) @ © © S © © © o < ~ ~ ~ ~ ~ ~ ~ ~ ~ N
© © © © © © © © © © © © © © © © © © © © ©
— . _ . _ o o

MD: 6,601
INC: 47.23°
AZM: 212.5°
TVD: 5,210.24'
VS: 2,874.41'

TVD (ft)

blky-plty, tr fis,
arg, slty, rthy, ip cly rch, sl calc.

9000 7 7

MD: 6,691
INC: 47.24°
AZM: 215.36°
TVD: 5,271.36'
VS: 2,930.95'

100% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis,

TVD (ft)

100% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, t

arg, slty, rthy, ip cly rch, sl calc.
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AZM: 217.69°
TVD: 5,332.48'
VS: 2,988.97"
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TVD (ft)

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.

9000 7 7 7

INC: 47.27°
AZM: 216.55°
TVD: 5,393.59'
VS: 3,047.33'

dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, t

r fis,

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.

INC: 46.95°
AZM: 213.71°
TVD: 5,454.16'
VS: 3,103.82'

dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, t

r fis,

TVD (ft)

100% SHY SL
arg, slty, rthy,

9000
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ip cly rch, s

TST: It-medgy, sme

| calc.

MD: 7,050
INC: 47.12°
AZM: 212.63°
TVD: 5,515.51"
VS: 3,159.72'

dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis,

MD: 7,

INC: 47.11°
AZM: 211.34°
TVD: 5,576.75'
VS: 3,214.97

140

TVD (ft)

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.

9000 7 7 7

dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis,

TVD (ft)

9000

MD: 7,229
INC: 47.08°
AZM: 209.17°
TVD: 5,637.35'
VS: 3,268.48'

100% SHY SLTST: It-medgy, sm
arg, slty, rthy, ip cly rch, sl calc.




- 1000 " 1000
300 300
600 ft/hr
n|
ROP (ft/hr) ; 400 ft/hr ROP (ft/hr)
\()\L)( >ﬁl\ Gamma 122 a )rl&
(AR pI L | Gamma (AR A\ %
1 I N N\
—~T NAL \/II\/ /N I e Van N - ‘\J ~—~]_ T l(I../\-l-\ (1/ TN /\I)-\ RE / | X ™
N /\- N > A VAo Ve SQyaY 117 api
~ ,\[M VMVMAVWWAA = A~ \, <
P
0 0
0 0
500 MW 10.5/ VIS 73 _ WOB: 22K || 500
500 rRPM: 140 |
PP: 4258PSI
SPM: 85/85
GAS (Units) GAS (Units)
G1-C4{(unit$) H@Nc G1-C4{(unit$) 183u
45 o {8
116u ] /1 = o G v o [ e e o e ) O Toeleeeed R N P00 e €53 0000
<EH \ﬂ
NI Bl O O
0 0
o o o o o o o o o o o o o o o o o o o
S & & N & & & & ) o ] » & & = g < 3 <
N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~ N~

MD: 7,319

MD: 7,409’
INC: 47.29° INC: 47.04°
AZM: 210.37° AZM: 212.59°
TVD: 5,698.52' TVD: 5,759.71'
VS: 3,322.35' VS: 3,377.31'
TVD (ft)
e dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis, 100% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis, 100% SHY SLTST: It-medgy, sme dkr gy, sme gysh
arg, slty, rthy, ip cly rch, sl calc. arg, slty, rthy, ip cly rch, sl calc.
9000 7 7 7 9000 7 7 7
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bn, sft-fri, rr frm, sb blky-plty, t

MD: 7,498’
INC: 47.14°
AZM: 214.33°
TVD: 5,820.31"
VS: 3,432.82"

r fis,

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.
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MD: 7,588’
INC: 47.31°
AZM: 214.53°
TVD: 5,881.43'
VS: 3,489.65'

dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis,

TVD (ft)

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.
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TVD (ft)

dkr gy, sme gyshbn, sft-fri, rr frm, sk

9000
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blky-plty, t

r fis,

4700

TVD (ft)

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.
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MD: 7,768’
INC: 46.82°
AZM: 213.26°

TVD: 6,003.69'
VS: 3,602.12

dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, t

r fis,

4700

TVD (ft)

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.

9000 7 7 7

|
MD: 7,857
INC: 47.25°
AZM: 213.76°
TVD: 6,064.35'
VS: 3,657.6'

dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis,
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MD: 7,947
INC: 47.31°
AZM: 213.71°
TVD: 6,125.41"
VS: 3,714.07"

MD: 8,037
INC: 47.3°
AZM: 213.52°
TVD: 6,186.43'
VS: 3,770.5'

TVD () TVD () TVD ()
100% SHY SLTST: lt-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis, 100% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis, 100% SHY SL
arg, slty, rthy, ip cly rch, sl calc. arg, slty, rthy, ip cly rch, sl calc. arg, slty, rthy,

9000 7 7 7 9000 7 7 7 9000
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TVD (ft)

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.
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MD: 8,306’
INC: 47.22°
AZM: 212.66°
TVD: 6,368.82'
VS: 3,936.4'

TVD (ft)

100% SHY SLTST: It-medgy, sm
arg, slty, rthy, ip cly rch, sl calc.
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MD: 8,396'

MD: 8,485’
INC: 47.26 INC: 47.24°
AZM: 212.48 AZM: 213.72

TVD: 6,429.92'
VS: 3,992.13'

VS: 4,047.56
TVD (ft)
dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis, 100% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, t
arg, slty, rthy, ip cly rch, sl calc.
9000 7 7 7

o

TVD: 6,490.34'

r fis,

100% SHY SLTST: It-medgy, sme
arg, slty, rthy, ip cly rch, sl calc.

9000 7 7 7

dkr gy, sme gysh
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MD: 8,575
INC: 47.52°
AZM: 211.73°
TVD: 6,551.28'
VS: 4,103.5'

bn, sft-fri, rr frm, sb blky-plty, tr fis,

MD: 8,665’
INC: 47.3°
AZM: 210.12°
TVD: 6,612.19'
VS: 4,158.33'

90% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis,
arg, slty, rthy, ip cly rch, sl calc; 10% SLTY SH: med- dk gy, brn ip, mod sft-frm ip, sb

8&5-9,6. Hl_m. m,_,? ma_ <, m_om_o.

MD: 8,755
INC: 47.12°
AZM: 209.74°
TVD: 6,673.33'
VS: 4,212.33'

75% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb |
arg, slty, rthy, ip cly rch, sl calc; 25% SLTY SH: med- dk gy, brn ip, mo

blky-ang, tr fis, slty, arg, v sl calc.
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4700

4700

MD: 8,844’
INC: 47.32°
AZM: 212.81°

TVD: 6,733.78'
VS: 4,266.6'
MD: 8,844’
INC: 47.32°
AZM: 212.81°
TVD: 6,733.78'
VS: 4,266.6'

MD: 8,934
INC: 47.31°

AZM: 213.49°
TVD: 6,794.8'
VS: 4,322.75'

50% SHY SLTST: It-medgy, sme dkr gy, sme gyshbn,

lky-plty, tr
| sft-frm ip,

fis,
sb

65% SHY SLTST: It-medgy, sme d

kr gy, sme gyshbn,

sft-fri, rr frm, sb blky-plty, tr

arg, slty, rthy, ip cly rch, sl calc; 35% SLTY SH: med- dk gy, brn ip, mod sft-frm ip,

blky-ang, tr fis, slty, arg, v sl calc.
9000 | | |

fis,
sb

sft-fri, rr frm, sb blky-plty, tr fis,
arg, slty, rthy, ip cly rch, sl calc; 50% SLTY SH: med- dk gy, brn ip, mod sft-frm ip,

blk-ang tr fis, slty, arg, v sl calc.
9000

sb
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4700

MD: 9,024
INC: 47.36°
AZM: 211.02°
TVD: 6,855.8'
VS: 4,378.35'

4700

MD: 9,114
INC: 47.33°
AZM: 210.6°
TVD: 6,916.78'
VS: 4,433.05'

4700

MD: 9,203'
INC: 47.26°
AZM: 210.32°
TVD: 6,977.15'
VS: 4,486.87"

qﬁ.ﬁ

65% SLTY SH: med- dk gy, brn ip,
35% SHY SLTST: lt-medgy, sme d

arg, slty, rthy, ip cly rch, sl calc.
9000 | | |

mod sft-frm ip, sb blk-ang tr

kr gy, sme gyshbn,

fis, slty, arg, v sl calc;

sft-fri, rr frm, sb blky-plty, tr fis,

80% SLTY SH: med- dk gy, brn ip,
20% SHY SLTST: It-medgy, sme d

arg, slty, rthy, ip cly rch, sl calc.
9000 | | |

mod sft-frm ip, sb blk-ang tr

kr gy, sme gyshbn,

fis, slty, arg, v sl calc;

sft-fri, rr frm, sb blky-plty, tr fis,

90% SLTY Sk
10% SHY SLT

8@6. m_,,Q. :s<.
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MD: 9,293 MD: 9,383'

INC: 47.34° INC: 47.48°

AZM: 213.05° AZM: 216.87°

TVD: 7,038.19' TVD: 7,099.11"

VS: 4,542.08' VS: 4,599.38'
.

: med- dk gy, brn ip, mod sft-frm ip, sb blk-ang tr fis, slty, arg, v sl calc;
ST: It-medgy, sme dkr gy, sme gyshbn, sft-fri, rr frm, sb blky-plty, tr fis,

ip cly rch, sl calc. 7
| |

100% SLTY SH: med- dk

TR SHY SLTST

9000

gy, brn ip, mod sft-frm ip, sb blk-ang tr fis, slty,

arg, v sl calc;

100%

9000

SLTY SH: med- dk gy, brr
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4700
JMD: 9,652'
INC: 47.19°
AZM: 210.95°
TVD: 7,281.4'
MD: 9,472' MD: 9.562' VS: 4,767.92'
INC: 47.34° INC: 47.35°
AZM: 214.27° AZM: 212.5°
TVD: 7,159.34' TVD: 7,220.33'
VS: 4,656.39' EVE:{Hy VS: 4,712.71" TVD (ft)
............ I S
'ip, mod sft-frm ip, sb blk-ang tr fis, slty, arg, v sl calc. 100% SLTY SH: med- dk gy, brn ip, mod sft-frm ip, sb blk-ang tr fis, slty, arg, v sl calc. 85% SLTY SH: med- dk gy, brn ip, mod sft-frm ip,
15% MRLST: med-drkgy, mod sft-hd, sb blky-ang,
9000 8200 7 7 7 _
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b blk-ang tr fis, shy, arg, v sl calc: 65% MRLST: med-drkgy, mod sft-hd, sb blky-ang, rthy, slty, arg, calc, v rr bent; 25% 75% MRLST: med-drkgy, mod sft-hd, sb blky-ang, rthy, slty, arg, calc, \
) . 1 1 il il . . . . 1 1
thy, shy, arg, calc SLTY SH: med- dk gy, brn ip, mod sft-frm ip, sb blk-ang tr fis, slty, arg, v sl calc; 10% CHK: med-gyshbn, mot-com intbdd wi mrl, mod sft-frm, sb blky, rthy-sk
7 i 7 T CHK: med-gyshbn, mot-com intbdd wi mrl, mod sft-frm, sb blky, rthy-sb wxy, calc. SLTY wx_ 38-7% ay, Eﬂ ip, sogwn-zs __p_ sb _o_x-mﬂ@ tr fis, mﬂ? arg,
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80% MRLST: med-drkgy, mod sft-hd, sb 70% MRLST: med-drkgy, mod sft-hd, sb 75% MRLST: med-drkgy, mod sft-hd, sb 75% MRLST: med-drkgy, mod sft-hd, sb
A . blky-ang, rthy, slty, arg, calc, v rrbent; 20% | piky-ang, rthy, slty, arg, calc; 30% CHK: blky-ang, rthy, slty, arg, calc; 25% CHK: blky-ang, rthy, slty, arg, calc; 25% CHK:
au m:r_pmso CHK: med-gyshbn, mot-com intbdd wi med-gyshbn, mot-com intbdd wi mrl, mod med-gyshbn, mot-com intbdd wi mrl, mod med-gyshbn, mot-com intbdd wi mrl, mod
,<sﬂ<‘ ﬂwm ¢, 10% mrl, mod sft-frm, sb blky, rthy-sb wxy, calc; | sft-frm, sb blky, rthy-sb wxy, calc, v rr sft-frm, sb blky, rthy-sb wxy, calc. sft-frm, sb blky, rthy-sb wxy, calc.
v sl calc. TR SLTY SH dissm pyr.
| 8200 | , 8200
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T T T T T T T T T R T R R e I I w T R T T Em Twpww T roworw ow r re
TVD () T d® =0 et W P T e B T o T T T 7 ey e T
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75% MRLST: n
. blky-ang, rthy, -
90% MRLST: med-drkgy, mod sft-hd, sb 90% MRLST: med-drkgy, mod sft-hd, sb 90% MRLST: med-drkgy, mod sft-hd, sb inoc: 15% LS 1
0, . - _| . . ) -
70% MRLST: med-drkgy, mod sft-hd, sb blky-ang, rthy, slty, arg, calc; 10% CHK: blky-ang, rthy, slty, arg, calc; 10% CHK: blky-ang, rthy, slty, arg, calc; 10% CHK: frm, sb blky-sb
_ . o . . . . . . . , -
blky-ang, rthy, slty, arg, calc; 30% CHK: med-gyshbn, mot-com intbdd wi mrl, mod med-gyshbn, mot-com intbdd wi mrl, mod med-gyshbn, mot-com intbdd wi mrl, mod )
med-gyshbn, mot-com intbdd wi mrl, mod ! i fr_f b blky. rthy-sh I 10% CHK: mec
! ’ sft-frm, sb blky, rthy-sb wxy, calc. sft-frm, sb blky, rthy-sb wxy, calc. SH-rm, s y, rthy-sb wxy, calc. )
sft-frm, sb blky, rthy-sb wxy, calc. wi mrl, mod sft-
calc.
8200 8200 8200
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300 300
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Gamma (ARI) Gamma (ARI)
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Fort Hays 1567u 4000 | I Mw 10.5 / VIS 62 _
10366' MD, 7676' TVD C1: 80.6% 4p0p
C2: 12.8%
C3: 5.7% _Umnqmmmma Flow to Shaker 1 _
T
C4: 0.9%
HNNJC G TOTTITST HmmOC GAS (Units)
| Q.!TT_: B8 1 n. o f
—...'ullll \\ J 5 1 e e o ln\\ ‘ T R
Increased Flow to Shaker 1 _ e v : - \ e
Pt / \ i
’ s &) N/
T FOp et B Py e A I FETA TS T % P PerrTs o o i EER S
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o o o o o o o o o o o o o o o o o o o o o o
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EEEEE
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7200 7200
MD: 10,370' MD: 10,460'
INC: 77.07° _zo.. E_ g2
AZM: 250.81° >N_<._. Nww 340
TVD: 7,677.17' o
T N . o ) . . . - - TVD: 7,695.23'
R T R T m T N L R R T T R T G T s T T w T T qVSISAONEY e et e et ettt e g
I e s c— =~ — il — — | e e s e e e e e S — — —— ———— ————— —— — — — — — —
e m e === e e e S ===
, T 1 y R e e e e e e e e e e e D D D D e P e D D D D e e
1ed-drkgy, mod sft-hd, sb 75% LS: med brn, Itbn-crm, mod frm, sb ﬁ ﬁ
V_QL w—‘@. ﬂw_o. tr —umjﬁ. Mq. U__Av\:mc —U_Q, micxIn-xI ﬁwX, tr —umjﬁ. tr :JOO. A\ 85% LS: med —U—‘j. _ﬁcjno—‘g. mod :.3. sb 95% LS: med —U—'j. _ﬁ—u_\dnoﬂg. ijj@<_ mod 95% LS: med —U—‘j. _ﬁ—u_.dnnu:.j. ijjcl
s_m h_dox_::x_ﬂ“ QMm_o. calc; 15% MRLST: med-drkgy, mod sft-hd, blky-sb plty, ip ireg, micxIn tex, v calc; 15% | frm, sb blky-sb plty, ip suc, micxin tex, v frm, sb blky-sb plty, ip suc, micxin t
_ﬂ.v J\,mjcj 3070ho __.;UQH.“ sb blky-ang, rthy, slty, m._d. om_o“.“_.oQo CHK: MRLST: med-drkgy, mod sft-hd, sb calc; 5% MRLST: med-drkgy, mod sft-hd, com crm-sl yel bent, v calc: 5% MF
*9\ ; c.__A b med-gyshbn, mot-com intbdd wi mrl, mod blky-ang, rthy, slty, arg, calc. sb blky-ang, rthy, slty, arg, calc. med-drkgy, mod sft-hd, sb blky-ang
m, s y, rthy-sb wxy, sft-frm, sb blky, rthy-sb wxy, calc. slty, arg, calc
7 7 7 7 7 7 8200 8200
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ST 100

400 ft/hr
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v /\u/(\\w -/ .(\(

Qm
Q
3
3
3
QD

AHI)

105 api

WOB: 11.3K
RPM: 70
PP: 4574PSI
SPM: 85/85

Codell
10607' MD, 7710' TVD

Landing Point Reached: 10670' MD
08:21 MST on 12/4/2018
Begin 100' Sample Collection

i i 1
488 2375u

BB o O

7200

7200

MD: 10,729'
INC: 90.25°
AZM: 272.91°
TVD: 7,713.99'

MD: 10,550' MD: 10,639

INC: 85.34° INC: 87.63°

AZM: 266.51° AZM: 269.48°
TVD: 7,706.86' TVD: 7,712.32'
VS:5,492.73' e e E——— —— s e e e VS:5,574.53" =

80% LS: med brn, Itbn-crm, bnshgy, mod

/, mod

ex frm, sb blky-sb plty, ip suc, micxIn tex, tr-rr
LST: pyr nod, v calc; 20% SS: med-drkgy,

), rthy It-med brn, mod sft-frm, ip fri, vfg, sb

blky-sr clus, pred cons, mod srt, arg-slty,
ip cly. 7 7 7 7

70% SS: med-drkgy, It-med brn, mod sft-frm,
ip fri, vfg, sb blky-sr clus, pred cons, mod srt,
arg-slty, ip cly, tr pyr nod, mod calc; 30% LS:
med brn, Itbn-crm, bnshgy, mod frm, sb
blky-sb plty, ip suc, micxIn tex, v calc.

e | L

80% SS: med-drkgy, mod sft-frm, vfg,
sb blky-sr clus, pred cons, mod srt,
arg, ip cly, tr-rr crm bent, tr calc; 15%
SLTY SH: drkgy, sb blky-plty, mod hd,
occ brit, rthy, slty-aren, sl calc, com
intbd wi sd; 5% LS: brn, occ Itbn-crm,
frm, o,oo brit, mc, _u__Q-:m@_, micxIn ﬁm,x.

80% SS: Itgy-drkgy, ip It brn, mod sft-frm, vfg, sr clu

calc; 20% SLTY SH: med-drkgy, sb blky-plty
calc, com intbd wi sd.

8200

, mod f
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C1: 78.6% 4000 A 4000
C2: 13.5% e 2259u
! c3: 6.4% = pri
A C4: 1.5% \\ N A N~
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I/ g G1-C4 (anmg) G1-C4f(unit§)
/I)(\ i EREN ARANE RS SERER RSN BT SOt SRR AN A
0 0
....................... L e o ] O % I ) S o
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7200

- VS: 5,736.07

MD: 10,819
INC: 89.85°
AZM: 269.59°
TVD: 7,713.91

7200

—1VS:5,817.79'

MD: 10,908
INC: 89.54°
AZM: 267.24°

TVD: 7,714.38'

S,
'm-hd, occ brit, rthy, slty-aren, sl

pred con

S, W srt, arg, ip

cly, tr

8200

90% SS: Itgy-drkgy, ip It brn, mod sft-frm, vfg, sr clus, pred cons, w srt,
calc; 10% SLTY SH: med-drkgy,
com intbd wi sd.

calc

sb blky-p

Ity, mod frm-hd, occ brit, rthy,

arg, ip cly, tr
slty-aren, sl

-

85% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg,
ip cly, sl calc; 15% SLTY SH: med-drkgy, sb blky-plty

slty-aren, sl calc, com intbd wi sd.

8200

sr clus, pred con
, mod frm-hd, oc
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631 ftlhr
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i v N | | oot GAS (Units)| | | |.beefeetenbe,
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......... doi 4. 2998u
C1: 76.99
C2: 14.79
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9 : & 0 A A O O A e €3 6:9%
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7200

MD: 10,9

98'

INC: 89.48°
AZM: 266.96°
TVD: 7,715.15'
VS: 5,901.22

MD: 11,088
INC: 89.35°
AZM: 267.56°
TVD: 7,716.07'

7200

MD: 11,177
INC: 89.42°
AZM: 268.04°
TVD: 7,717.03'

VS: 5,984.55'

VS: 6,066.64'

v)

1

o

mod w srt, arg,
brit, rthy,

8200

85% SS: ltgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus, pred cons, mod w srt, arg,

ip cly, sl calc; 15% SLTY SH: med-drkgy, sb blky-plty, mod frm-hd, occ brit, rthy

slty-aren, sl calc, com intbd wi sd.

90% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, ip fri, vfg, sr clus, pred
srt, arg, ip cly, sl calc; 10% SLTY SH: med-drkgy, sb plty, ip sb blky-sb rnd, mod

frm-mod hd, rthy, slty-aren, sl calc, com intbd wi sd.

8200

cons, mod w
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)
2983up 4pop RPM: 140
by g PP: 4520PSI
= 2357u SPM: 82/82
N L/ N 2354u NN 357U — i
ASunits)] ||| L | LT GAS.(ni .m.v s . GA Sy
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)
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) fefyensl oo Olae
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7200 7200 7200
MD: 11,267 MD: 11,357
INC: 89.32° INC: 89.6°
AZM: 272.26° AZM: 273.18°
TVD: 7,718.02' TVD: 7,718.86'
VS: 6,148.14' — VS: 6,227.87"

90% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, ip fri, vfg, sr clus, pred cons, 80% SS: ltgy-drkgy, It brn-med brn, mod sft-frm, ip fri, vfg, sr clus, pred cons, 80% S¢
mod w srt, arg, ip cly, sl calc; 10% SLTY SH: med-drkgy, sb plty, ip sb blky-sb mod w srt, arg, ip cly, tr It gn bent, sl calc; 20% SLTY SH: med-drkgy, sb plty, ip mod w
rnd, mod frm-mod hd, rthy, slty-aren, sl calc, com intbd wi sd. sb blky-sb rnd, mod frm-mod hd, rthy, slty-aren, sl calc, com intbd wi sd. SLTY S
slty-are
8200 8200 8200
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: A\
0 0 N
4 400D
4 4000
2230u ~_ N
2 T I\
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0 Eeas oriy (V311 ey B 5 e v ot C1-C4/tunity)
0
.................................................... = e O
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MD: 11,446 MD: 11,536

INC: 89.57° INC: 89.51°

AZM: 271.07° AZM: 267.76°

TVD: 7,719.51 TVD: 7,720.23'
e — ———1VS:6,307.13" /=TT i B m———" — LT LT LT 1VS:6,389.12'

7200

MD: 11,626
INC: 89.42°
AZM: 267.88°
TVD: 7,721.07

— ———r1VS:6,472.12'

>: Itgy-drkgy, It brn-med brn, mod sft-frm, ip fri, vfg, sr clus, pred cons,
Srt, arg, ip cly, tr It gn-It yel bent, tr dissm pyr, tr nod pyr, sl calc; 20%

H: med-drkgy, sb plty, ip sb blky-sb rnd, mod frm-mod hd, rthy,
n, sl calc, com intbd wi sd.

|

90% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, ip fri, vfg, sr clus, pred cons,
mod w srt, arg, ip cly, tr It gn-It yel bent, tr dissm pyr, sl calc; 10% SLTY SH:
med-drkgy, sb plty, ip sb blky-sb rnd, mod frm-mod hd, rthy, slty-aren, sl calc,

com intbd wi sd.

8200

85% SS: ltgy-drkgy, It brn-med
mod w srt, arg, ip cly, tr bent, tr
sb plty, ip sb blky-sb rnd, mod 1
sd.




h 100 L4 1000 *
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484 ft/hr A (tuhn) dob duth
( ‘l(u\y K_.\_lu/\.lu_\l< r\( [t _Pﬁm_\. N Gamma (AHI)
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\ N 150 ft/hr 32 api
0 N SN AL Moo~
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7200

MD: 11,716
INC: 89.11°
AZM: 268.99°
TVD: 7,722.23'

7200

VS: 6,554.74'

MD: 11,805'
INC: 88.86°
AZM: 268.93°
TVD: 7,723.8'
VS: 6,636.1'

brn, mod sft-frm, ip fri, vfg, sr clus, pred cons,
dissm pyr, sl calc; 15% SLTY SH: med-drkgy,
rm-mod hd, rthy, slty-aren, sl calc, com intbd wi

8200

75% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus, pred cons, mod w

srt, arg, ip cly, tr It crm-It yel bent, tr dissm pyr, sl calc; 15% LS: It brn-brn,
bnshgy, frm-mod hd, sb blky-plty, microxIn, mas, v calc; 10% SLTY SH:
med-drkgy, sb plty, ip sb blky-sb rnd, mod frm-mod hd, rthy, slty-aren, sl calc,
ooE, intbd wi w,a. 7 7 _ 7 7 7

70% LS: It brn-brn, bnshgy, It-med gy, frm-mod hd,
calc; 20% SS: Itgy-drkgy, It brn-med brn, mod sft-fr
w srt, arg, ip cly, sl calc; 10% SLTY SH: med-drkgy
frm-mod hd, rthy, slty-aren, sl calc, com intbd wi sc

oo




1000 " 1000 |

300 300

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

Gamma (ARI) Gamma (ARI)

180 ft/hr 41 api 172 ft/hr 30 api 171 fthh

v\ ~N| YV /NN ~ / ~ o
AN~ T - ——— e ——— AN~ N T MM N M T TN

0 0
10.55/ VIS 64 400D 4000

4000 4000

o 2422u 23574
- 2ER L |
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GAS (inits
...... " “QL-C4/(unity)
............ ceebes]s -y . A cerbeatend S PR
Cl: 77.1%
C2: 14.0%

0 . or | 0

i C3: 7.3% g

R O N P P O i i e A e e ea 1.6% |

MD: 11,895
INC: 88.77°
AZM: 268.13°

——r—71 171 —T11"—VS:6,718.65'

TVD: 7,725.66'

MD: 11,985
INC: 88.83°
AZM: 269.19°
TVD: 7,727.55'

MD: 12,074
INC: 88.8°

AZM: 270.1.
TVD: 7,729.

VS: 6,801.12" ==

VS: 6,882.0:

sb blky-plty, microxIn, ip suc, v
m, vfg, sr clus, pred cons, mod
, sb plty, ip sb blky-sb rnd, mod
, rr intbd wi Is.

8200

85% LS: It brn-brn, bnshgy, med gy, frm-mod hd, sb blky-sb ang, microxIn, ip vf
xIn, ip suc, tr nod pyr, v calc; 15% SS: Itgy-drkgy, It brn-med brn, mod sft-frm,

vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.

8200

90% LS: It brn-brn, bnshgy, med gy, frm-mod hd, sb blky-sb ang, n
xIn, ip suc, tr nod pyr, v calc; 10% SS: Itgy-drkgy, It brn-med brn, v
vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.
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39' TVD: 7,731.32'
R e e e e e e 7 VS 6,063.32°

MD: 12,254
INC: 88.71°
AZM: 271.29°
TVD: 7,733.32'

VS:7,044.21' =T LT LTI

licroxIn, ip vf
od sft-frm,

8200

90% LS: It brn-brn, bnshgy, med gy, frm-mod hd, sb blky-sb ang, microxIn, ip vf
xIn, ip suc, tr nod pyr, v calc; 10% SS: Itgy-drkgy, It brn-med brn, mod sft-frm,

vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.

8200

85% LS: It brn-brn, bnshgy, med gy, frm-mod hd, sb blky-sb ang, microxIn, ip
xIn, ip suc, tr nod pyr, v calc; 15% SS: Itgy-drkgy, It brn-med brn, mod sft-frm,
vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.
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90% LS: It brn-brn, bnshgy, med gy, frm-mod hd, sb blky-sb ang, microxIn, ip vf
xIn, ip suc, tr nod pyr, v calc; 10% SS: Itgy-drkgy, It brn-med brn, mod sft-frm,
vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.

vfg, sr clus, pred cons, mod w srt, arg, i
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p cly, sl calc.

90% LS: It brn-brn, bnshgy, med gy, frm-mod hd, sb blky-sb ang, microxIn, ip
xIn, ip suc, tr nod pyr, v calc; 10% SS: Itgy-drkgy, It brn-med brn, mod sft-frm,

65% LS: It
xIn, ip suc
vfg, sr clus
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brn-brn, bnshgy, med gy, frm-mod hd, sb blky-sb ang, microxIn, ip vf
tr nod pyr, v calc; 35% SS: Itgy-drkgy, It brn-med brn, mod sft-frm,
, pred cons, mod w srt, arg, ip cly, sl calc; TR SLTY SH

30' D/U Fault @ 12610' MD
Ft. Hays to Carlile

45% LS: It brn-brn, bnshgy, med gy, frm-mod hd, sb blky-sb ang, microxIn, ip vf
xIn, ip suc, tr nod pyr, v calc; 30% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg,
sr clus, pred cons, mod w srt, arg, ip cly, sl calc; 25% SLTY SH: drkgy-brn, sb
c__&,\-mc plty, ,an mn-:,a. occ fri, ,:3\. ip @ﬂQ. \Y m_Q-,mSP 304 calc, BO,Q cly rch.
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65% SS: Itgy-drkgy, It brn-me
srt, arg, ip cly, sl calc; 35% S
fri, rthy, ip grty, v slty-aren, m




1000 1000
300 300
ROP (ft/hr) ) ROP (fuhr) 131 api
AL Gamma (AR 124 api — L Gamma (AR
1 AN T I R A T o T T T Y e
- = —
,\()I)\,(l)\.) N NV .\/)))} MY/ A NNYY W\ l)\g ANV
A /NN l)( N/ 306 fhr i~/
< 240 ft/hr v
0 0
0 0
4000 400D __<_<< 10.5/ VIS 5
4000 4000
2031u 2039u
T ~—— GAS (Unis) F - T ~— GAS (r 4a P ~——l
CL-Ca(uTee) CI-Ca (UNe)
......................................... =17 2018u B OO E T T e A vt 10 T L P ey ey Py v
Cl: 77.0%
c2: 12.2% [} .
c3: 8.0% ||, 0
o o gt siupniun G4 2.7% [umanpniiiniinil g, g af B R T T il 1 o o
o o o o o ' ﬂ_v T o o o o o o o o o o o o o o o o
<t n [t} ~ [es] o o - N ™ < n [Te} N~ [ee] [2] o - N [$2] < [Te)
~ ~ ~ ~ ~ ~ @ =) ] ] @ @ @ ) @ @ ) o o o o o
N N N N N N N N N 2 N N 2 N 2 N N N N N N N
— — — — — — — — — — — — — — — — — — — — — —
H L i 5. ] ] gy 14 ] _ .H

ym%

M__ &.ﬁ.__nrb,m i 0

2l gh

</
i

L

%a

b e

MD: 12,792
INC: 89.38°
AZM: 273.13°

11VS: 7,518.83"

TVD: 7,746.38'

7200

MD: 12,882
INC: 89.42°
AZM: 272.9°
TVD: 7,747.32'
VS: 7,598.34'

7200

d brn, mod sft-frm, vfg, sr clus, pred cons, mod w
| TY SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ
od calc, mod cly rch.
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70% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus, pred cons, mod w
srt, arg, ip cly, sl calc; SLTY SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ fri,
rthy, ip grty, v slty-aren, mod calc, mod cly rch; TR LS

80% SS: ltgy-drkgy, It brn-med brn, mod sft-frm,
srt, arg, ip cly, sl calc; 20% SLTY SH: drkgy-brn.
fri, rthy, ip grty, v slty-aren, mod calc, mod cly rc

8200
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sb blky-sb plty, mod sft-hd, occ
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8200

80% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus, pred cons, mod w

srt, arg, ip cly, sl calc; 20% SLTY SH: drkgy-brn, sb blky-sb
fri, rthy, ip grty, v slty-aren, mod calc, mod cly rch; TR LS

plty, mod sft-hd, occ

70% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus, pred c
srt, arg, ip cly, sl calc; 30% SLTY SH: drkgy-brn, sb blky-sb plty, m«
fri, rthy, ip grty, v slty-aren, mod calc, mod cly rch; TR LS
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ons, mod w
d sft-hd, occ

8200

60% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus,

srt, arg, ip cly, sl calc; 40% SLTY SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ

fri, rthy, ip grty, v slty-aren, mod calc, mod cly rch; TR LS

pred cons, mod w

8200

50% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus, pred cons, mod w

srt, arg, ip cly, sl calc; 50% SLTY SH: drkgy-brn, sb blky-sb
fri, rthy, ip grty, v slty-aren, mod calc, mod cly rch.

plty, mod sft-hd, occ
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60% SLTY SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ fri, rthy, ip grty, v 65% SLTY SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ fri, rthy, ip grty, v 60% SLTY
slty-aren, mod calc, mod cly rch; 40% SS: Itgy-drkgy, It brn-med brn, mod slty-aren, mod calc, mod cly rch; 35% SS: Itgy-drkgy, It brn-med brn, mod slty-aren, |
sft-frm, vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc. sft-frm, vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc. sft-frm, vfc
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" SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ fri, rthy, ip grty, v
nod calc, mod cly rch; 40% SS: Itgy-drkgy, It brn-med brn,
, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.

mod
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60% SLTY SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ fri, rthy, ip grty, v

slty-aren, mod calc, mod cly rch; 40% SS: Itgy-drkgy, It brn-med brn,

sft-frm, vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.

mod

55% SLTY SH: drkgy-brn, sb |
slty-aren, mod calc, mod cly r
sft-frm, vfg, sr clus, pred cons,
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MD: 13,869
INC: 90.62°
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lky-sb plty,

h; 45% SS:

mod w srt

mod sft-hd, occ fri, rthy, ip grty, v
Itgy-drkgy, It brn-med brn, mod
arg, ip cly, sl calc.
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50% SLTY SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ fri, rthy, ip
slty-aren, mod calc, mod cly rch; 50% SS: Itgy-drkgy, It brn-med brn,
sft-frm, vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.

grty, v
mod

50% SLTY SH: drkgy-brn, sb blky-sb plty, moc
slty-aren, mod calc, mod cly rch; 50% SS: Itgy
sft-frm, vfg, sr clus, pred cons, mod w srt, arg,
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| sft-hd, occ fri, rthy, ip grty, v 60% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus, pred cons, mod w 65% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus, pre
-drkgy, It brn-med brn, mod srt, ip cly, sl calc; 40% SLTY SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ fri, srt, ip cly, sl calc; 35% SLTY SH: drkgy-brn, sb blky-sb plty, moc
ip cly, sl calc. rthy, ip grty, v slty-aren, mod calc, mod cly rch. rthy, ip grty, v slty-aren, mod calc, mod cly rch.
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AZM: 268.96° |[6' U/D Fault @ 14337' MD
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cons, mod w
| sft-hd, occ fri,

65% SS: med-drkgy, mod sft-frm, vfg, sr clus, pred cons, mod w srt, ip cly, sl calc; 25%
SLTY SH: drkgy-brn, sb blky-sb plty, mod sft-hd, occ fri, rthy, ip grty, v slty-aren, mod
calc, com intbd wi sd, mod cly rch; 10% LS: It brn-med brn, frm, occ brit, sb blky-plty,
micxIn tex.

8200 7

70% LS: It gry-med gry, bnshgy, It brn-med brn, frm-hd, sb blky-sb ang, sme plty,
microxIn, ip suc, arg, sl aren, v calc; 20% SLTY SH: drkgy-dk brn, sb plty-plty,

mod frm-mod hd, rthy, com slty-aren, mod calc; 10% SS: Itgy-drkgy, It brn-med
brn, mod sft-frm, vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.
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MD: 14,587 MD: 14,676
INC: 88.4° INC: 88.58°
AZM: 273.4° AZM: 275.22°
TVD: 7,742.85' TVD: 7,745.2
VS: 9,152.51" VS: 9,230.14'

80% LS: It gry-med gry, bnshgy, It brn-med brn, frm-hd, sb blky-sb ang, sme pilty, 80% LS: It gry-med gry, bnshgy, It brn-med brn, frm-hd, sb blky-sb ang, sme plty, 80% LS: It
microxIn, ip suc, arg, sl aren, v calc; 10% SLTY SH: drkgy-dk brn, sb plty-plty, 7 microxIn, ip suc, arg, sl aren, v calc; 10% SLTY SH: drkgy-dk brn, sb plty-plty, microxIn, if
mod frm-mod hd, rthy, com slty-aren, mod calc; 10% SS: Itgy-drkgy, It brn-med mod frm-mod hd, rthy, com slty-aren, mod calc; 10% SS: Itgy-drkgy, It brn-med mod frm-m
brn, mod sft-frm, vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc. brn, mod sft-frm, vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc. brn, mod sf
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gry-med gry, bnshgy, It brn-med brn, frm-hd, sb blky-sb ang, sme plty,
 suc, arg, slincr aren, v calc; 10% SLTY SH: drkgy-dk brn, sb plty-plty,
od hd, rthy, com slty-aren, mod calc; 10% SS: Itgy-drkgy, It brn-med
t-frm, vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.
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60% LS: It gry-med gry, bnshgy, It brn-med brn, frm-hd, sb blky-sb ang, sme pilty,
microxIn, ip suc, incrg arg, incrg aren, v calc; 25% SLTY SH: drkgy-dk brn, sb 7

plty-sb ang, mod frm-mod hd, rthy, com slty-aren, mod calc; 15% SS: Itgy-drkgy,
It brn-med brn, mod sft-frm, vfg, sr clus, pred cons, mod w srt, arg, ip cly, sl calc.

8

200

50% SS: Itgy-drkgy, It brn-mec
w srt, arg, ip cly, sl calc; 30% |
sb blky-plty, microxIn, v calc; 2
frm-mod hd, rthy, rr slty-aren,
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7200 7200
MD: 14,946 MD: 15,035' MD: 15,125
INC: 88.8° INC: 89.2° INC: 89.48°
AZM: 269.2° AZM: 268.53° AZM: 270.14°
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| brn, mod sft-frm, vfg, sr grns, pred uncons, mod
_S: It brn-brn, It gy-med gy, bnshgy, frm-mod hd,
0% SLTY SH: drkgy-dk brn, sb plty-sb ang, mod
sl-mod calc, rr intbd wi sd.

8200

60% SLTY SH: med gy-drkgy, sb plty-sb ang, sb rnd ip, mod sft-frm, ip fri, rthy, rr
slty-aren, sl-mod calc, tr It crm bent, tr nod pyr, com intbd wi sd; 40% SS: Itgy-drkgy, It
brn-med brn, mod sft-frm, vfg, sr grns, pred uncons, mod w srt, arg, ip cly, sl calc.

50% SLTY SH: Itgy-drkgy, sb plty-sb ang, rr sb rnd
aren, calc, v intbd wi sd; 50% SS: Itgy-drkgy, It brn-
clus, pred uncons, mod w srt, arg, ip cly, sl calc.

8200
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MD: 15,215’ MD: 15,305
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AZM: 270.21° AZM: 270.16°
TVD: 7,756.36' TVD: 7,757.78'
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mod sft-mod frm, ip fri, rthy, slty,
med brn, mod sft-frm, vfg, sr grns, sr

70% SLTY SH: Itgy-drkgy, sb plty-sb ang, rr sb rnd, mod sft-mod frm, ip fri, rthy, slty,
aren, calc, com intbd wi sd; 30% SS: Itgy-drkgy, It brn-med brn, mod sft-frm, vfg, sr clus,
pred cons, mod w srt, v arg, ip cly, sl calc.
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65% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb rnd, modl|
fri, rthy, slty, aren, modly calc, rr intbd wi sd; 35% SS: ltgy-medagy, It
sft-modly frm, vfg, sr clus, pred cons, modly w srt, v arg, ip cly, sl calc
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y sft-modly frm, ip
rn-med brn, modly

75% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb rnd, modly sft-modly frm, ip
fri, rthy, slty, aren, modly calc, rr intbd wi sd; 25% SS: ltgy-medgy, It brn-med brn, modly
sft-modly frm, vfg, sr clus, pred cons, modly w srt, v arg, ip cly, sl calc.
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70% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb rnd, modly sft-modly frm, ip
fri, rthy, slty, aren, modly calc, rr intbd wi sd; 30% SS: ltgy-medgy, It brn-med brn, modly
sft-modly frm, vfg, sr clus, pred cons, modly w srt, v arg, ip cly, sl calc.
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70% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb rnd, modly sft-modly fr

sft-modly frm, vfg, sr clus, pred cons, modly w srt, v arg, ip cly, sl calc.
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m, ip

fri, rthy, slty, aren, modly calc, rr intbd wi sd; 30% SS: ltgy-medgy, It brn-med brn, modly

60% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb rnd, modly sft-modly frm, ip
fri, rthy, slty, aren, modly calc, rr intbd wi sd; 40% SS: ltgy-medgy, It brn-med brn, modly
sft-modly frm, vfg, sr clus, pred cons, modly w srt, v arg, ip cly, sl calc.
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55% SS: Itgy-I
w srt, v arg, ip
rnd, modly sft-

8200
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MD: 15,843 MD: 15,933 MD: 16,023'

INC: 91.35° INC: 91.45° INC: 91.11°

AZM: 270.18° AZM: 270.06° AZM: 270.54°

TVD: 7,753.15' TVD: 7,750.95' TVD: 7,748.94'

VS: 10,280.91 VS: 10,362.43' 1| VS:10,443.83'
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nedgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pred cons, modly
cly, sl calc; 45% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb
modly frm, ip fri, rthy, slty, aren, modly calc, rr intbd wi sd.

65% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pred cons, modly
w srt, v arg, ip cly, sl calc; 35% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb
rnd, modly sft-modly frm, ip fri, rthy, slty, aren, modly calc, rr intbd wi sd.
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70% SS: Itgy-medgy, It brn-med |
w srt, v arg, ip cly, sl calc; 30% S
rnd, modly sft-modly frm, ip fri, rtt

8200
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7200 7200
MD: 16,113 MD: 16,202
INC: 90.62° INC: 90.06°
AZM: 270.93° 15' U/D Fault @ 16159' MD AZM: 271.1°
TVD: 7,747.7' Lower Codell to Ft. Hays TVD: 7,747.17
VS: 10,524.98' |: VS: 10,605.01'
SHEHHEE

rn, modly sft-modly frm, vfg, sr clus, pred cons, modly

| TY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip
y, slty, aren, modly calc, rr intbd wi sd.

sb

45% LS: It gry-med gry, bnshgy, It brn-med brn, frm-hd, sb blky-sb ang, sme plty,
microxIn, ip suc, arg, sl incr aren, v calc; 35% SS: Itgy-medgy, It brn-med brn, modly

sft-modly frm, vfg, sr clus, pred cons, modly w srt, v arg, ip cly, sl calc; 20% SLTY SH:

medgy-drkgy, gyshbn, sb plty-sb ang, ip sb rnd, modly sft-modly frm, ip fri, rthy, slty,

mqm:.an_v\om_o.:_:ﬁgémg.
8200 | | |

65%
w srt

SS: ltgy-medagy, It brn-med brn, modly sft-modl
, v arg, ip cly, sl calc; 20% SLTY SH: medgy-dr!
rnd, modly sft-modly frm, ip fri, rthy, slty, aren, modly
gry-med gry, bnshgy, It brn-med brn, frm-hd, sb blky

59 m_,_:oq mqm:., v calc. 7 7 _
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MD: 16,292
INC: 90°
AZM: 271.2°

TVD: 7,747.12'
VS: 10,685.86'
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MD: 16,382
INC: 90°
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TVD: 7,747.12'

VS: 10,766.34'
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gy, gyshbn, sb plty-sb ang, ip sb

/ calc, rr intbd wi sd; 15% LS: It

-sb ang, sme plty, microxIn, ip suc,

75% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pred cons, modly
25% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb
p fri, rthy, slty, aren, modly calc, rr intbd wi sd; TR LS

w srt, v arg, ip cly, sl calc;
rnd, modly sft-modly frm, i
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| |

80% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, |
w srt, v arg, ip cly, sl calc; 20% SLTY SH: medgy-drkgy, gyshbn, sb plt
rnd, modly sft-modly frm, ip fri, rthy, slty, aren, modly calc, rr intbd wi sc

8200
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R

80% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pred cons, modly

w srt, v arg, ip cly, sl calc;
rnd, modly sft-modly frm, i
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20% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb
p fri, rthy, slty, aren, modly calc, rr intbd wi sd.

80% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pred cons, modly
w srt, v arg, ip cly, sl calc; 20% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb

rnd, modly sft-modly frm, ip fri, rthy, slty, aren, modly calc, rr intbd wi sd.
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7200

MD: 16,741
INC: 89.91°
AZM: 270.03°

TVD: 7,746.03'
VS:11,087.61'

7200

MD: 16,830'
INC: 89.97°
AZM: 269.94°

TVD: 7,746.12'
VS:11,168.33'

7200

8200

85% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pred cons, modly
w srt, v arg, ip cly, sl calc, v rr nodr pyr; 15% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb
ang, ip sb rnd, modly sft-modly frm, ip fri, rthy, slty, aren, modly calc, rr intbd wi sd.

8200

80% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pred cons, modly
w srt, v arg, ip cly, sl calc; 20% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip
rnd, modly sft-modly frm, ip fri, rthy, slty, aren, modly calc, rr intbd wi sd.

sb

85% SS: Itgy-I
w srt, v arg, ip
rnd, modly sft-

8200
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MD: 17,010'
INC: 89.94°
AZM: 267.12°

1,250.47"

TVD: 7,746.29'
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MD: 17,100'
INC: 89.88°
AZM: 266.98°
TVD: 7,746.43'

TVS: 11,333.49'

| VS: 11,416.95'

nedgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pred cons, modly
cly, sl calc; 15% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb

modly frm, ip fri, rthy, slty, aren, modly calc, rr intbd wi sd.

|

85% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pred cons, modly
w srt, v arg, ip cly, sl calc; 15% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip sb
rnd, modly sft-modly frm, ip fri, rthy, slty, aren, modly calc, rr intbd wi sd.

8200

|

8200

|

_

85% SS: Itgy-medgy, It brn-med |
w srt, v arg, ip cly, sl calc; 15% S
rnd, modly sft-modly frm, ip fri, rtt
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VS: 11,5
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83.26' |:
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1 [ 1 |

rn, modly sft-modly frm, vfg, sr clus, pred cons, modly

| TY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip
y, slty, aren, modly calc, rr intbd wi sd.

sb

85% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pre

w srt, v arg, ip cly, sl calc;
rnd, modly sft-modly frm, i

8200

15% SLTY SH: medgy-drkgy, gyshbn, sb plty-s
p fri, rthy, slty, aren, modly calc, rr intbd wi sd.

d cons, modly
b ang, ip sb

R ——

90% SS: Itgy-medgy, It brn-med brn, modly sft-modl|
w srt, v arg, ip cly, sl calc; 10% SLTY SH: medgy-dr|
rnd, modly sft-modly frm, ip fri, rthy, slty, aren, modly

8200
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INC: 89.88°
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TVD: 7,746.85'
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VS 11,666,638 |11xt sl sl T s I e e e T

MD: 17,459'
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TVD: 7,747.06'
.............. VS: 11,750.22"
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y frm, vfg, sr clus, pred cons, modly

<gy, gyshbn, sb plty-sb ang, ip
/ calc, rrintbd wi sd.
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85% SS: Itgy-medgy, It brn-med brn, modly sft-modly frm, vfg, sr clus, pre

w srt, v arg, ip cly, sl calc;
rnd, modly sft-modly frm, i
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15% SLTY SH: medgy-drkgy, gyshbn, sb plty-s
p fri, rthy, slty, aren, modly calc, rr intbd wi sd.

d cons, modly
b ang, ip sb

[ 1 |

95% SS: Itgy-medgy, It brn-med brn, tn-bf, modly sft-modly frm, vfg, sr
modly w srt, arg, tr cly, sl calc; 5% SLTY SH: medgy-drkgy, gyshbn, sl
rnd, modly sft-modly frm, ip fri, rthy, slty, v aren, modly calc, rr intbd wi

8200
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7200

MD: 17,638
INC: 89.82°
AZM: 267.71°
TVD: 7,747.51

7200

! ! VS:11,916.29" 1 .

MD: 17,728
INC: 89.72°
AZM: 268.28°
TVD: 7,747.87
VS:11,999.18'

clus, pred cons,
) plty-sb ang, ip sb
sd.

] ]

90% SS: Itgy-medgy, It brn-med brn, tn-bf, modly sft-modly frm, vfg, sr clus, pred cons,
modly w srt, arg, tr cly, sl calc; 10% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb ang, ip
sb rnd, modly sft-modly frm, ip fri, rthy, slty, v aren, modly calc, rr intbd wi sd.

8200

90% SS: Itgy-medgy, It brn-med brn, tn-bf, modly sft-modly frm, vfg, sr clus, pred cons,
slty cmt, modly w srt, arg, tr cly, sl calc; 10% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb
ang, ip sb rnd, modly sft-modly frm, ip fri, rthy, slty, v aren, modly calc, rr intbd wi sd.

8200
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7200

MD: 17,818
INC: 88.86°
AZM: 268.62°
TVD: 7,748.99'

VS:12,081.79" e s B B B B B B E— ——

7200
MD: 17,907 MD: 17,997
INC: 88.52° INC: 90.15°
AZM: 270.42° AZM: 268.5°
TVD: 7,751.02' TVD: 7,752.07'
VS:12,162.79 e e e e e e e VS 12244760 e

8200

85% SS: Itgy-medgy, It brn-med brn, tn-bf, modly sft-modly frm, vfg, sr clus, pred cons,
slty cmt, modly w srt, arg, tr cly, sl calc; 15% SLTY SH: medgy-drkgy, gyshbn, sb plty-sb
ang, ip sb rnd, modly sft-modly frm, ip fri, rthy, slty, v aren, modly calc, rr intbd wi sd.

8200

55% SS: Itgy-medgy, It brn-med brn, tn-bf, modly sft-modly frm, vfg, sr clus,
pred cons, modly w srt, arg, ip cly, sl incr calc; 25% LS: It brn-brn, It gy-med gy,
bnshgy, frm-modly hd, sb blky-plty, microxIn, v calc; 20% SLTY SH: 7
medgy-drkgy, sb plty-sb ang, modly sft-modly hd, ip fri, rthy, slty-aren, modly

calc, rr intbd wi sd.
| |

60% LS: It br
20% SS: Itgy-
cons, modly \
sb blky-sb rn

mwocmg, :,_Eca Wi
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MD: 18,087" MD: 18,150' MD: 18,174' -
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AZM: 268.85° 9' U/D Fault @ 18121' MD AZM: 269.04° AZM: 269.04° Ft Hays 10366 11530
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e e e e e e e e e e e e e e e VTR e v A~ L VS: 12,384.8 = VS: 12,406.73 Codell 10607
: Carlile
<l
Greenhorn
7 7 7 _ 7 7 7 7 45% SS: ltgy-medgy, It brn-med brn, tn-bf, modly sft-modly frm, vfg,
1-brn, It gy-med gy,bnshgy, frm-modly hd, sb blky-plty, microxin, v calc; sr clus, pred cons, modly w srt, arg, ip cly, sl calc; 30% SLTY SH:
medgy, It brn-med brn, tn-bf, modly sft-modly frm, vfg, sr clus, pred med-drkgy, sb plty-sb ang, ip sb blky-sb rnd, modly sft-modly hd,
v srt, arg, ip cly, sl calc; 20% SLTY SH: med-drkgy, sb plty-sb ang, ip ip fri, rthy, slty-aren, modly calc, com intbd wi sd, rr intbd wi Is; 25%
1, modly sft-modly hd, ip fri, rthy, slty-aren, modly calc, com intbd wi LS: It brn-brn, It gy-med gy,bnshgy, frm-modly hd, sb blky-plty,
Is. 7 _ 7 7 7 7 microxIn, v calc. 7 7 7 _ 7 8200
, oevl ,




1000
300
ROP (ft/hr)
Gamma (ARI)
9:14 MST, 12/06/2018 0
Guidance, LLC. 0
4000
4000
GAS (Units)
C1-C4[(unit$)
0
0
S 3 g S 3 g g S ¢
N N N N N N @ %! ¢
3 3 3 3 3 3 3 3 <
7200
Excursion Depths
14337 16159 17847
13972 14905 15784 16293 18121

12599 145321

8200




