._.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 13-033HN

Location SECTION 24, T1S, R67W

State COLORADO County ADAMS
Country UNITED STATES Rig Number PRECISION 460
APl Number 050011025300 AFE # 19DCO0001
Geographic Region DJ BASIN Field WATTENBERG
Ground Elevation 5021.4' K.B. Elevation 5041.4'

Logged Interval
Formation

Type of Drilling Fluid

6000'MD To 18044

NIOBRARA C CHALK

OIL BASED MUD

Total Depth 18044’

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 Guidance
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BEGAN LOGGING @ 01:48 MST 02/05/2019
BLOODHOUND GAS CHROMATOGRAPH #5122
ROP 100' Sample Collection Lob e 513 fihr Lol
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Gamma (AH)126 api — agft ll) /\(/)
/ /\ A TVIW W\ A - L /T 1N
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TO HIGH RATES OF PENETRATION — )
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1000 1000
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Total Gas & Chromatograph
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On_. ............ - -
C2 BG: BACKGROUND GAS GAS (ynits) GAS (ynits)
TG: TRIP GAS C1-C4 (uhit$) C1-C4 (uhit$)
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Images
% Lithology
TVD Scale
5800' - 8500
MD: 6,049'
INC: 26°
AZM: 187.86°
TVD: 6,009.13'
Bit#: 1 VS: -237.66'
Size: 8.5
Make: Ulterra
Well Bore
VD Model: SPL516 TVD (ft) TVD (ft)
Depth In: 1,781
Jets: 4x11, 4x12
SIN: 44737
100% SHY SLTST: It-med gyshbn, sme dk brn, sft-fri, occ hd, sb blky-plty, tr fis, rthy, 100% SHY SLTST: It-med gyshb
slty, mod cly rch mtx, v sl calc slty, mod cly rch mtx, v sl calc
8500 8500
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38.19°
089.37"
5.79'

sme dk

=}

brn, sft-fri,

occ hd, sb blky-plty, tr fis, rt

hy,

TVD (ft)

100%
slty, m

8500

MD: 6,228’
INC: 25.99°
AZM: 180.69°

TVD: 6,170.53'
VS: -314.54'

SHY SLTST: It-med gyshbn, sme dk brn, sft-fri,
od cly rch mtx, v sl calc, tr bent

occ hd, sb blky-plty, tr fis, rt

hy,

MD: 6,317
INC: 25.44°
AZM: 178.18°
TVD: 6,250.72'
VS: -353.15'

TVD (ft)

100% SHY SLTST: It-me:
slty, mod cly rch mtx, v sl

8500

d gyshbn
calc

sme dk brn, sft-1
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272u

C1: 87.9%
C2: 7.6%
C3: 4.6%
C4: 0.0%

GAD QIS

-C4[(unit$)

272u

000
000

58

291u

=)

6,360

occ hd, sb blky-plty, tr fis, rt

6,370
6,380
6,390

hy,

6,400
6,410
6,420

5800

MD: 6,407
INC: 26.69°
AZM: 179.38°
TVD: 6,331.57
VS: -392.68'

TVD (ft)

slty, arg, v sl calc

8500

6,430

100% SHY SLTST: It-med gybrn,

6,440
6,450
6,460
6,470 :
6,480 ::
6,490
6,500

MD: 6,496’
INC: 26.29°
AZM: 179.3°

VS: 0.45'

TVD: 6,411.22'

5800

()

sme dk brn, sb blky-plty, sft-fri, occ frm, tr fis, rthy,

100%
slty, arg, v sl cal

8500

6,510
6,520

SHY SLTST: It-me

Ic

6,530

6,540

d gybrn, sme dk brn, sb blky

6,550
6,560

L

-plty, sft-fi

6,570

ri, occ fi




arg, v sl calc; 25% SLTY
sl calc

8500

SH: med-drk gy, gybrn, sb b

Iky-ang, mod sft-frm, tr fis, al

rg, v

m@.<m_om_o
8500 |

brn, sb blky-plty, sft-fri, occ frm, tr fis, rthy,
slty, arg, v sl calc; 50% SLTY SH: med-drk
gy, gybrn, sb blky-ang, mod sft-frm, tr fis,
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MD: 6,586' , :
INC: 26.57° i I
MD: 6,675'
AZM: 180.36° ING: 26.44° MD: 6,765'
TVD: 6,491.81' TVD (ft) AZM: 180.55° TVD (ft) INC: 22.41°
VS: 0.61' TVD: 6.571 46 AZM: 172.64°
o TVD: 6,653.41'
<7m. 51215 VS: -549.23'
7 7
. . 0, = t-
m, tr fis, rthy, 75% SHY SLTST: It-med gybrn, sme dk brn, sb blky-plty, sft-fri, occ frm, tr fis, rthy, slty, 50% SHY SLTST: It-med gybrn, sme dk 80% SLTY SH: med-drk gy, gybrn, sb

blky-ang, mod sft-frm, tr fis, arg, v sl calc;

20% SHY SLTST: It-med gybrn, sme dk
brn, sb blky-plty, sft-fri, occ frm, tr fis, rthy,

7 slty, m@,. v sl om_o, 7 7
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5800

MD: 6,854
INC: 13.88°
AZM: 162.18°
TVD: 6,737.93'

VS: -576.27"

5800

MD: 6,944’
INC: 4.4°
AZM: 153.46°
TVD: 6,826.69'

VS: -589.67"

5800

TVD (ft)

100% SLTY SH: med-drk gy, gybrn,

blky-ang, mod sft

8500

-frm, tr fis

,arg, v sl

calc

100% SLTY SH:
blky-ang, mod sft-frm, tr fis, arg, v sl

med-drk gy, gybrn,

calc

TVD (ft)

100% SLTY SH: med-drk g
blky-ang, mod sft-frm, tr fis

8500

sh
calc

100% SLTY SH: med-drk gy, gybrn,
blky-ang, mod sft-frm, tr fis, arg, v sl

y, gybrn,

arg, v sl calc

TVD (ft)

100% SLTY Sk
blky-ang, mod ¢

8500




4 1000 1000
300 300
ROP (ftihr) mWan_ ROP (ftihr)
124 api Gamma (AHI) I~ ~ /N A1 — ~— Gajrma (AHI)
o N~ N NG NNV
/\/I\\\/ll\||\IIII/Il\\\//\I\Il\l\/\/llll\l\ e~ |\1/:\\||I/I\\/|\\\|wmmwnsﬂ \/\l VIV N \/\l\\ll/\\\ £ﬁ|l\l|l\|\/\\ l/\\\l/l
\,\,)\( N =
N AA N NMVANS /N
~ 5\ P~ NN N
75 Ejﬁ\\ < ] I \l ]
0 M 0
400D MW 10.5/ VIS 58 602u
4p0p Cl: 75.8%
C2: 14.2%
C3: 8.9%
C4: 1.1%
GAS (Units) GRS
GI-CAl(unit$) np.unAcrzv
7"
539u ,
, - 4
- | — T VT I = g
N e =l o \\da :
~ 1adunh o I . baadon R R AL LR T Ty o e ke ot ” I oo - Y pebreefrereepesdedeackesds 12
o o o o o o o o o o o o o o o o o o o o o o
N ™ < n [Te} N~ [ee] (2] o — N ™ <t n [te} ~ [ee] [} o — N (2]
S < < & Q. Q. < < — 1 3 — 1 1 — 1 3 1 N N N N
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
5800 5800
MD: 7,034'
INC: 0.32° MD: 7,123 .
. ° MD: 7,212
. ° INC: 7.56
AZM: 4.19 ] .
. ° INC: 14.11
. s AZM: 350.45
TVD: 6,916.6 .
. ' AZM: 359.9°
A ya. N S TVD: 7,005.34
VS: -592.51 TVD: 7,092.71'
VS: -586.48' - .
VS: -569.84'

: med-drk gy, gybrn,
ft-frm, tr fis, arg, v sl

calc

100% SLTY SH: med-drk gy, gybrn,

blky-ang, mod sft-frm, tr fis

,arg, v sl

calc

8500

100% SLTY SH:

med-drk gy, gybrn,
blky-ang, mod sft-frm, tr fis, arg, v sl

calc

100% SLTY SH: med-drk gy, gybrn,

blky-ang, mod sft-frm, tr fis

,arg, v sl

calc

blky-ang, mod sft

-frm, tr fis

8500

100% SLTY SH: med-drk gy, gybr

,arg, v
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5800
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MD: 7,301
INC: 22° MD: 7,391
AZM: 359.9° INC: 29.03°
TVD: 7,177.26' AZM: 357.88°
VS: -542.28' TVD: 7,258.43'
VS: -503.55'

1, sb
sl calc

100% SLTY SH: med-drk gy, gybrn,

blky-ang, mod sft

-frm, tr fis

,arg, v sl

calc

100% SLTY SH: med-drk gy, gybrn,
blky-ang, mod sft-frm, tr fis, arg, v sl

8500

calc

100% SLTY SH: med-drk gy, gybrn, sb

blky-ang, mod sft

-frm, tr fis

, arg, v sl calc

8500

100% SLTY SH: med-drk gy, gybrn, sb
blky-ang, mod sft-frm, tr fis, arg, v sl calc
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TVD Scale Change || 7300 T T T r D T T " . _ j—qwoo 7
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TVD: 7,333.32' VS: -333.63'
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e e BN ARG, NI SR NG
SLTY SH: med-drk gy, gybrn, sb | 60% CHK: It- medgy- gybrn, mod sft- sl frm,

ng, mod sft-frm, tr fis, arg, v sl calc,
nt; 20% CHK: It- medgy-gybrn, mod
frm, sb blky, rthy-sb wxy, v calc; 10%
T: med- dk gy- gybrn, frm, sb blky- sb
”3«. sl slty, ,,\ arg, om_o,

sb blky, rthy-sb wxy, v calc; 30% MRLST:
med- dk gy- gybrn, frm, sb blky- sb plty, rthy,
sl slty, v arg, calc; 10% SLTY SH: med-drk
gy, gybrn, sb blky-ang, mod sft-frm, tr fis,

m@.<m_om_o“ooocm§
8100 | |

70% CHK: It- medgy- gybrn, mod sft- sl frm,
sb blky, rthy-sb wxy, v calc; 30% MRLST:
med- dk gy- gybrn, frm, sb blky- sb plty, rthy,
sl slty, v arg, calc; occ bent

65% CHK: It- medgy- gybrn, mod sft- sl frm,
sb blky, rthy-sb wxy, v calc; 35% MRLST:
med- dk gy- gybrn, frm, sb blky- sb plty, rthy,
sl slty, v arg, calc; occ bent

8100 7 7 7

60% CHK: It- medgy- gyl
sb blky, rthy-sb wxy, v ce
med- dk gy- gybrn, frm, <
sl slty, v arg, calc; tr bent
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rn, mod sft- sl frm,
Ic; 40% MRLST:
b blky- sb plty, rthy,

60% CHK: It- medgy- gybrn, mod sft- sl frm,
sb blky, rthy-sb wxy, occ cal incl, v calc;
40% MRLST: med- dk gy- gybrn, frm, sb
blky- sb plty, rthy, sl slty, v arg, calc; tr bent

8100 7

60% CHK: It- medgy- gybrn, mod sft- sl frm,
sb blky, rthy-sb wxy, occ cal incl, v calc;
40% MRLST: med- dk gy- gybrn, frm, sb
blky- sb plty, rthy, sl slty, v arg, calc; tr bent

55% CHK: It- medgy- gybrn, mod sft- sl frm,
sb blky, rthy-sb wxy, occ cal incl, v calc;
45% MRLST: med- dk gy- gybrn, frm, sb
blky- sb plty, rthy, sl slty, v arg, calc; occ
bent 7 7 7

€100

50% CHK: It- medgy- gybrn, mod sft- sl frm,
sb blky, rthy-sb wxy, occ cal incl, v calc;
50% MRLST: med- dk gy- gybrn, frm, sb
blky- sb plty, rthy, sl slty, v arg, calc; occ
bent 7 7 7
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50% CHK: It- medgy- gybrn, mod sft- sl frm,
sb blky, rthy-sb wxy, occ cal incl, v calc;
50% MRLST: med- dk gy- gybrn, frm, sb
blky- sb plty, rthy, sl slty, v arg, calc; occ
bent 7 7 7
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60% MRLST: med- dk gy- gybrn, frm, sb

blky- sb plty, rthy, sl slty, v arg, calc; 40%
CHK: It- medgy- gybrn, mod sft- sl frm, sb
blky, rthy-sb wxy, occ cal incl, v calc; occ
bent 7 7 7 7

65% MRLST: med- dk gy- gybrn, frm, sb

blky- sb plty, rthy, sl slty, v arg, calc; 35%
CHK: It- medgy- gybrn, mod sft- sl frm, sb
blky, rthy-sb wxy, occ cal incl, v calc; occ
bent

Liou 7 7

70% MRLST: med- dk gy- gybrn, frm, sb

blky- sb plty, rthy, sl slty, v arg, calc; 30%
CHK: It- medgy- gybrn, mod sft- sl frm, sb
blky, rthy-sb wxy, occ cal incl, v calc; occ

bent 7 7 7

60% MRLST:
CHK: It- med
bent

8100
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med-dk gy-gyshbn, frm, sb blky- sb plty, rthy, sl slty, v arg, calc; 40% 55% CHK: gyshbn, It-medgy, mod sft-sl frm, sb blky, rthy-sb wxy, occ cal incl, v calc, 55% MRLST: med-dk gy-gyshbr
Jy- gybrn, mod sft- sl frm, sb blky, rthy-sb wxy, occ cal incl, v calc; occ occ bent, tr intbd pyr; 45% MRLST: med-dk gy-gyshbn, frm, sb blky- sb plty, rthy, sl CHK: It brn, gyshbn, mod sft-sl
slty, v arg, calc
8100 8100
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) plty, rthy, sl slty, v arg, calc; 50% 60% CHK: med gry-gyshbn, sme drty brn-rr crm, occ mot, mod sft-sl frm, sb blky, 70% CHK: drty brn, med gry-gyshbn, rr crm, occ mot, mod sft-sl frm, s
rthy-sb wxy, occ cal incl, v calc rthy-sb wxy, occ cal incl, v calc, occ bent; 40% MRLST: med-dk gy, rr gyshbn,frm, sb wxy, occ cal incl, v calc, occ bent; 30% MRLST: med-dk gy, rr gyshbn

blky- sb plty, rthy, sl slty, v arg, calc
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plty, rthy, sl slty, v arg, calc
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b blky, rthy-sb 70% CHK: drty brn, med gry-gyshbn, rr crm, occ mot, mod sft-sl frm, sb blky, rthy-sb 75% CHK: drty brn, med gry-gyshbn, ip crm, occ mot, mod sft-sl frm, sb blky, rthy-sb
frm, sb blky- sb wxy, v calc, tr bent; 30% MRLST: med-dk gy, rr gyshbn, frm, sb blky-sb plty, rthy, sl wxy, v calc, tr bent; 25% MRLST: med-dk gy, rr gyshbn, frm, sb blky-sb plty, rthy, sl
slty, v arg, calc slty, v arg, calc
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wxy, v calc, tr bent; 20% MRLST: med-dk gy, rr gyshbn, frm, sb blky-sb plty, rthy, sl wxy, v calc, tr bent; 30% MRLST: med-dk gy, rr gyshbn, frm, sb blky-sb plty, rthy, sl wxy, v calc, ti
slty, v arg, calc slty, v arg, calc slty, v arg, ca
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ty brn, ip crm, med gry-gyshbn, occ mot, mod sft-sl frm, sb blky, rthy-sb 75% CHK: med gry-gyshbn, drty brn, ip crm, occ mot, mod sft-sl frm, sb blky, rthy-sb 65% CHK: med gry-gyshbn, drty
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“brn, ip crm, occ mot, mod sft-sl frm, sb blky, rthy-sb 60% CHK: med gry-gyshbn, drty brn, ip crm, occ mot, mod sft-sl frm, sb blky, rthy-sb 65% CHK: drty brn, med gry-gyshbn, ip crm, occ m
med-dk gy, rr gyshbn, frm, sb blky-sb plty, rthy, sl slty, wxy, v calc; 40% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, wxy, v calc; 35% MRLST: med-dk gy, gyshbn, frm,
calc calc
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AZM: 0.41° AZM: 1.58°
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calc calc
8100 8100




1000 L 1000

300 300

ROP (ft/hr) ROP (fi/ cA/ 141 api 451 ft/hr

hr Gamma (AHI) 112 api PN | AN |\\|/\//\/ A l\\//\{ll\l.l‘h AN N~ LN ~ TN — A~~~ N A\lq ;A)l\)\‘“
AN AN N~ATM Y] N d /]
™) — S 256 ft/hr SN\ \/ AN VYN
VWA - N N AN ~\— S AN

0 0

0 0

4000 4000

4000 4000

Py

~1 \\ 2111
GAS (inits) N \ T — m’.m —
a1=Ca(unitf) NA \ Q1=Ca(uhit \ \\\
BB A W S AR RN 2169u / \
.HNS: e et el 63.2% _m_mmm:mm Connection Failure _
C2: 19.0% /
3 c3: 12.4% N\ /¢
s 1] C4: 5.4% |- o N skl I e w
T T T T T = < =

& I 8 3 & & g 3 R & S 8 2 I ] g 3 3 [ R 3
@ @ o S S o o o o o o = = = = = = S o S S

7300 7300
MD: 9,895' MD: 9,984' MD: 10,074'
INC: 90.99° INC: 90.89° INC: 90.74°
AZM: 1.18° AZM: 0.96° AZM: 359.67°
TVD: 7,607.56' TVD: 7,606.1' TVD: 7,604.82'
LSl s S A A RS AR e R R s S R AR R RS RS R R S S S bk L B 5
_ i i o k
T T Tl o i I T I T T Ty T r T I T I T T Ty I r T I T I r Ir T n Tr T T I T T r e Tn T 1o ]
TVD (ft) TVD (ft)
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wxy, v calc; 25% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, wxy, v calc; 35% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, WXy, Vv calc; 3
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sb blky-sb plty, rthy, sl slty, v arg, calc; sl tr bent MRLST: med-dk gy, gybrn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc; tr bent MRLST: med-dk gy, gybrn, frm, sb blky-sb plty, rth)
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/s

sl slty, v arg, calc; tr bent

MRLST: med-dk gy, gyb

8100

rn, frm, sb blky-sb plty, rthy,

sl slty, v arg, calc; tr bent

MRLST: med-dk gy, gyb
clus

8100

rn, frm, sb blky-sb plty, rthy,

sl slty, v arg, calc




1000 1000
300 300
\.Ammu:;c . ROP (ft/hr)
L amma i\H!) 125 api s Gamma (AHI) 123 api
e [
AN pEADNT, V2 Var VW
VYV ] N ANAA A ANV W% Y e M ad 350 fifhr M-
~\ 256 ftihr \ ™\
0 0
0 0
4000 4000
4000 4000
23550 2346u 2353u
&Rt~ & _ ¥
3 nits o oy S S N
//c\_ n%\n (unit$) ~ = // \\ Q1-C4/(uhitg) // \\\\\l
N N
LTk s e R RN / . . rl
ST rppprommeppny B 50 O S R S S 5.3 SR : s
RPM: 140 et
PP: 4322PS| 5
=) SPM: 85/84 5 e O A A 1 B A R e ree M e i S oo o o e
o o o e A_U ' o o o o o o o o o o o o o o o o o o
[ee] (2] o - N ™ < [Te) o N~ [ee] [2] o — N [} < n [t} ~ [es] [}
= o S = = =3 = =} S = S S S — — 4 4 ¥ = — = 4
o o — — — — — — — — — — — — — — — — — — — —
— — — — — — — — — — — — — — — — — — — — — —

7300 7300
MD: 11,059’ MD: 11,148'
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AZM: 358.6° AZM: 359.57°
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y, v calc; 25% 75% CHK: med gry- gybrn, sb blky, mod sft-sl frm, occ mot, rthy-sb wxy, v calc; 25% 80% CHK: med gry- gybrn, sb blky, mod sft-sl frm, occ mot, rthy-sb wxy, v calc; 20%
; tr bent, tr pyr MRLST: med-dk gy, gybrn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc; sl tr bent MRLST: med-dk gy, gybrn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc; sl tr bent
8100 8100




1000 " 1000 1000
300 300 300
ROP (ft/hr) ROP (ft/Hr) ROP (ft/Hr)
Gamma (AHI) Gamma (AHI) 120 api Gamma (AHI)
] Ve L
TN \qauu?bk AR >‘>),\J S~ ;uxm»nqumw\oag\).\(((? n)),\/ll\/\,v«y)\/yﬂ%/%‘ A==
N 112 api 212 ft/hr (ll\l \/\1>)\
0 0 0
0 0 0
4000 __<_<< 10.5/ VIS 62 4000 4000
4000 4000 4000
2601u 2632u
<EH <HE|
gl o - > \\:l _ P
GAS (linits) N L~ N cas wnits LA~ Jﬁ (nits)| L1
C1-ca|(unit) N gt Totm IR
B |2 VI o oo e o e o I PO o P £t O T 5 T e o o PO e i i
CcL 626% | et e WOB: 32.5K
C2: 18.4% RPM: 141
L JC3: 12.8% |, PP: 4633PSI
LJcar 6.1% [l ) SPM: 85/84
o T A_U o o o o o o o o o o o o o o o o o T A_U '
o — N ™ < [Te) (%) ~ [¢0) o - N [} 0 (%) ~ [e0) [©2] o —
I3 o~ N N N N N N N 2} ™ ™ ™ ™ ™ ™ ™ ™ < <
— — — — — — — — — — — — — — — — — — — —
— — — — — — — — — — — — — — — — — — — —

7300 7300 7300
MD: 11,237' MD: 11,327' MD: 11,
INC: 90.31° INC: 90.28° INC: 90.¢
AZM: 0.23° AZM: 1.46° AZM: 0.5
TVD: 7,599.51' TVD: 7,599.05' TVD: 7,5
ﬁdﬁdﬂdﬁdﬂ#dé”m.wow.ﬁ_ gL = T T o ﬁ#ﬁdﬂ_jé”wmmw.m_ ™ T e s e VS: 3,38
i L i

TVD (ft) TVD (ft) TVD (ft)
85% CHK: med gry- gybrn, sb blky, mod sft-sl frm, occ mot, rthy-sb wxy, v calc; 1 90% CHK: med gry- gybrn, sb blky, mod sft-sl frm, occ mot, rthy-sb wxy, v calc; 10% 90% CHK: n
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b plty, rthy, sl slty, v arg, calc; tr pyr calc; 10% MRLST: med-dk gy, gybrn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc; tr pyr MRLST: med-dk gy, gybrn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc
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MRLST: med-dk gy, gybrn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc; tr fos frag MRLST: med-dk gy, gybrn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc; tr fos frag MRLST: med
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med gy- gybrn, sb blky, mod sft-sl frm, mot ip, rthy-sb wxy, v calc; 30% 60% CHK: It- med gy- gybrn, sb blky, mod sft-sl frm, mot ip, rthy-sb wxy, v calc; 40% 50% CHK: It- med gy- gybrn, sb
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blky, mod sft-sl frm, mot ip, rthy-sb wxy, v calc; 50% 55% CHK: It- med gy- gybrn, sb blky, mod sft-sl frm, mot ip, rthy-sb wxy, v calc; 45% 60% CHK: med gry-gyshbn, drty brn, ip crm, occ m

sb blky-sb plty, rthy, sl slty, v arg, calc; sl tr bent

MRLST: med-dk gy, gybrn, frm, sb blky-sb plty, rthy,
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b blky, rthy-sb 65% CHK: med gry-gyshbn, drty brn, ip crm, occ mot, mod sft-sl frm, sb blky, rthy-sb 65% CHK: med gry-gyshbn, drty brn, ip crm, occ mot, mod sft-sl frm, sb blky, rthy-sb
olty, rthy, sl slty, v wxy, v calc, tr Inoc; 35% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v wxy, v calc, tr Inoc; 35% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v
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wxy, v calc, com bent, tr Inoc; 40% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, wxy, v calc, tr bent, tr Inoc; 40% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, wxy, v calc, ti
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“bent, tr Inoc; 40% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, wxy, v calc, tr bent, tr Inoc; 35% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, wxy, v calc, tr bent, tr Inoc; 35%
calc sl slty, v arg, calc sl slty, v arg, calc
8100 8100




" 1000 1000 "
300 300
149 api :
ROP (ft/hr) PN ROP (ft/hr) 142 api
— \) A / NN B \/((/\//k\)\()//\()(>(§(l\/AmIP¥§/\ o T~1
\\/\ NS N
/ 258 fifhr N\ A v 260 fifhr — -

- 1 AA
RNV TV VA A/ M I(-/\- V\YW v \1\/\/\)\1.\,\((\-(\.)\1\.())\(( I(((.I{\I aihadhd vV :\\ Yy ,\/)\
())( oV ~—

0 0
0 0
4000 __<_<< 10.5/ VIS 61 400D
4000 4000
2311u mﬁ: -
o <HE
= - _ —_— _— _
™~ S GAS (Uinits) // \\ GAS (Uinits) N
// g G1-C4i(uhit§) N / G1-C4f(unit§) N
L/ 2473u
C1: 64.8%
e C2: 18.6%
........ sl ) C3 11.4% | I e
o el c4n 5.1% | I A S B
o o o o o o o o o o o o o o o o T n_U o o o o
< n (%) N~ [ee] [2] o — [SN) ™ < [Te) [T [¢6) [2] o - N ™ < [Te)
0 o o o o o S o o o S o S S S S S S S S S
[e2} [e2} [e2} [e2} [e2} [e2} [e2} [e2} ™ ™ ™ ™ ™ ™ ™ <t <t <t <t <t <t
— — — — — — — — — — — — — — — — — — — — —
o - "T.

7300 7300
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TVD: 7,602.2' TVD: 7,603.2'
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“brn, ip crm, occ mot, mod sft-sl frm, sb blky, rthy-sb 70% CHK: med gry-gyshbn, drty brn, sme It-med brn, ip crm, occ mot, mod sft-sl frm, 70% CHK: med gry-gyshbn, drty brn, sme It-med bl
MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sb blky, rthy-sb wxy, v calc, tr Inoc; 30% MRLST: med-dk gy, gyshbn, frm, sb blky-sb sb blky, rthy-sb wxy, v calc, tr Inoc; 30% MRLST: n
plty, rthy, sl slty, v arg, calc plty, rthy, sl slty, v arg, calc
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MD: 14,100’ MD: 14,190’ MD: 1
INC: 89.35° INC: 89.35° INC: 8
AZM: 2.04° AZM: 358.65° AZM:
TVD: 7,604.16' TVD: 7,605.18' TVD: 7
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TVD (ft) TVD (ft)
n, ip crm, occ mot, mod sft-sl frm, 75% CHK: gry-gyshbn, drty brn, ip crm, tr mot, mod sft-sl frm, sb blky, rthy-sb wxy, v 70% CHK: drty brn, gry-gyshbn, ip crm, occ mot, mod sft-sl frm, sb blk
ied-dk gy, gyshbn, frm, sb blky-sb calc, tr Inoc; 25% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc, tr Inoc; 25% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rth
calc calc
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mot, mod sft-sl frm, sb blky,
bn, frm, sb blky-sb

plty, rthy,

rthy-sb wxy, v
sl slty, v arg,

65% CHK: gry-

calc

8100

gyshbn, drty brn, ip crm, occ

calc, tr Inoc; 35% MRLST: med-dk gy, gysh

mot, mod sft-sl frm, sb blky,
bn, frm, sb blky-sb

plty, rthy,

rthy-sb wxy, v
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7300 7300 7300
MD: 14,547" MD: 14,636'
INC: 89.88° INC: 89.82°
AZM: 355.89° AZM: 357.07°
TVD: 7,606.5' TVD: 7,606.73'
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TVD (ft) TVD (ft) TVD (ft)
70% CHK: drty brn, ip crm, gry-gyshbn, occ mot, mod sft-sl frm, sb blky, rthy-sb wxy, v 70% CHK: drty brn, ip crm, gry-gyshbn, occ mot, mod sft-sl frm, sb blky, rthy-sb wxy, v 55% CHK: dr
calc, tr Inoc; 30% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc, tr Inoc; 30% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc, tr Inoc; «
calc calc calc
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7300 7300
MD: 14,726' MD: 14,815' MD: 14,905'
INC: 89.91° INC: 89.85° INC: 90°
AZM: 358.75° AZM: 1.06° AZM: 2.33°
TVD: 7,606.94' TVD: 7,607.13' TVD: 7,607.25'
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Rt RS b b S s A B e e s i Y s s i s e e R D e R st e o B e
TVD (ft) TVD (ft)
ty brn, ip crm, gry-gyshbn, occ mot, mod sft-sl frm, sb blky, rthy-sb wxy, v 55% CHK: gry-gyshbn, drty brn, occ mot, mod sft-sl frm, sb blky, rthy-sb wxy, v calc, tr 55% MRLST: med-dk gy, gyshb
15% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, Inoc; 45% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc pyr; 45% CHK: gry-gyshbn, drty
calc
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7300 7300
MD: 14,994 MD: 15,084'
INC: 90.06° INC: 89.85°
AZM: 2.56° AZM: 3.08°
TVD: 7,607.2' TVD: 7,607.27'
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TVD (ft) TVD (ft)
1, frm, sb blky-sb plty, rthy, sl slty, v arg, calc, tr nod 60% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal; 40% CHK: 60% MRLST: med-dk gy, gybrn, sb blky-sb plty, frn
brn, occ mot, mod sft-sl frm, sb blky, rthy-sb wxy, v It- med gry-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc; occ- scat bent It- med gry-gybrn, sb blky, mod sft-sl frm, rthy-sb w
bent
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7300 7300
MD: 15,173 MD: 15,263 MD: 15,352
INC: 90.06° INC: 90.77° INC: 90.28°
AZM: 3.68° AZM: 2.65° AZM: 1.65°
TVD: 7,607.34' TVD: 7,606.69' TVD: 7,605.88'
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TVD (ft) TVD (ft)
1, rthy, sl slty, v arg, cal; 40% CHK: 55% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal; 45% CHK: 55% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg
Xy, occ mot, v calc; tr fos frag, occ It- med gry-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc; occ bent It- med gry-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc;
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7300 MD: 15,531"
INC: 90.62°
MD: 15,441 AZM: 359.9°
INC: 90.74° TVD: 7,604.01'
AZM: 0.29° VS: 7,494.65'
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TVD (ft) TVD (ft)
, cal; 45% CHK: 50% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal; 50% CHK: 60% CHK: It- med gry-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc; 40%
occ bent It- med gry-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc; occ bent MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal; occ bent
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7300 7300 7300
MD: 15,621' MD: 15,710’ MD: 15,799'
INC: 90.89° INC: 90.92° INC: 90.74°
AZM: 1.26° AZM: 6.9° AZM: 6.02°
TVD: 7,602.83' TVD: 7,601.42' TVD: 7,600.13'
T N T e B S IR IPe P TILY IWhaisegeanl VR e
2 T T T ‘ T I I I T I I I IT I I I T I H I IT I I I T I I I IT I I I T ¥
D T T T e T e T T T T e T T e T e o e e T T T T T I T T
TVD (ft) TVD (ft) TVD (f)
55% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal; 45% CHK: 60% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal, tr dissm 70% MRLST:
It- med gry-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc; occ bent pyr; 40% CHK: It- med gry-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc; pyr; 30% CHI
occ bent tr bent
8100 8100 8100
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7300 7 7300
MD: 15,889' MD: 15,978'
INC: 91.36° INC: 91.17°
AZM: 0.94° AZM: 358.49°
TVD: 7,598.48' TVD: 7,596.52'
L g U A U R, Sy U 1 [y g [ VR R, N
1:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.:._._.__.._._.:._._.:._._.:._._.:._._.:._._.-.1..1..1..1414141414111}#1}*%*}
R T R TR R TR R R mEnE n I m I m I n P I I m Em I m I m TR n I n I En IR E IR R T T m T w T
TVD (ft) TVD (ft)
med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal, tr dissm 60% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal, tr dissm 55% MRLST: med-dk gy, gybrn,
<: It- med gry-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc; pyr; 40% CHK: It- med gry-gybrn, sb blky, mod sft-s| frm, rthy-sb wxy, occ mot, v calc; pyr; 45% CHK: It- med gy-gybrn
tr- occ bent tr- occ bent
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7300 7300 7 _
MD: 16,068' MD: 16,157 MD: 16,246'
INC: 91.35° INC: 91.42° INC: 91.35°
AZM: 356.24° AZM: 355.39° AZM: 354.85°
TVD: 7,594.54' TVD: 7,592.39' TVD: 7,590.24'
' |vs: 8,030.42' | P LU '"VS: 8,119.16' MM e M e VS: 8,207.81'
e i - i ,
TR IFITIRIFITIRIFIT IR IR ITIRIFIT IR IR T IR IR IR IR LRI IR I IR IR IR AT IR ITIT LT
TVD (ft) TVD (ft)
sb blky-sb plty, frm, rthy, sl slty, v arg, cal, tr dissm 50% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal, tr dissm 55% CHK: It- med gy-gybrn, sb blky, mod sft-sl frm
- sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc; pyr; 50% CHK: It- med gy-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc, fos frag; 45% MRLST: med-dk gy, gybrn, sb blky-sl
sl tr foss; occ bent occ- scat bent
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7300 7 7 7300 7 7
MD: 16,336' MD: 16,425'
INC: 91.39° INC: 91.26°
AZM: 355.16° AZM: 356.25°
TVD: 7,588.08' TVD: 7,586.03'
4#4#4#4#4#4#4#4#4#4#4#4 VS: 8.34' 1_..".".._._..".".._._..".".._._..".".._._..".".._._..".".._.1.".".._4.".".._4.".".44.".".44.".".4.".".4<w”u..®ﬂ_ ._.1.".".._4.".".._4.".".._4.".".._4.".".44.".".4.".".4
T s T T T Ty L o T T T T e T T T Ty T T T T o e T L L e L T T M
TVD (ft) TVD (ft)
rthy-sb wxy, occ mot, v calc, occ 60% CHK: It- med gy-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc, occ 70% CHK: It- med gy-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ n
) plty, frm, rthy, sl slty, v arg, cal; fos frag; 40% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal; fos frag; 30% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl <
scat bent scat bent
8100 8100
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7300 7 7 _ 7300 7
MD: 16,515' MD: 16,604 MD: 16,694
INC: 90.52° INC: 90.55° INC: 90.49°
AZM: 357.26° AZM: 358.29° AZM: 359.7
TVD: 7,584.63' TVD: 7,583.8' TVD: 7,582.
" " " " n - |VS: 8,476.02' " " " " " " " " " " " n _VS:8,564.95 |, " " " " " " " " " " " n _|VS: 8,654.9
._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u ’ ._._u._._u._._u._._u._._u._._u._._u._._u44444444444444441 444444444444444444444444
_ L i =
L A A L L Lt
TVD (ft) TVD (ft)
1ot, v calc, occ 75% CHK: It- med gy-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc, occ 75% CHK: It- med gy-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc, occ
Ity, v arg, cal; fos frag; 25% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal; fos frag; 25% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal;
scat bent scat bent
8100 8100
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7300 7 7 7300 7 7 7300
MD: 16,783" MD: 16,873"
INC: 90.37° INC: 90.83°
° AZM: 358.87° AZM: 358.97°
08" TVD: 7,582.31' TVD: 7,581.37"
St o o Mo onopon (VSIBT74392 o g o oo o o oo o om o pomopor (VSI88339 o p o o o pow T Dom oo
_ L L i
e P B R RS N B R L B SR S D BT U B B DR L R (B, Bt et R D B il A e i, g R i
TVD (ft) TVD (ft) TVD (ft)
80% CHK: It- med gy-gybrn, sb blky, mod sft-sl frm, rthy-sb wxy, occ mot, v calc, occ 70% CHK: med gry-gyshbn, drty brn, ip crm, occ mot, mod sft-sl frm, sb blky, rthy-sb 60% CHK: mi
fos frag; 20% MRLST: med-dk gy, gybrn, sb blky-sb plty, frm, rthy, sl slty, v arg, cal; wxy, v calc, tr Inoc; 30% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v calc, tr Inoc; «
scat bent arg, calc calc
8100 8100 8100
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7300 _ 7300
MD: 16,962" MD: 17,052" MD:
INC: 90.43° INC: 90.59° INC:
AZM: 359.35° AZM: 0.95° AZN
TVD: 7,580.39' TVD: 7,579.59' TVD
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TVD (ft) TVD (ft)
2d gry-gyshbn, tr drty brn, occ mot, mod sft-sl frm, sb blky, rthy-sb wxy, v 55% CHK: med gry-gyshbn, drty brn, occ mot, mod sft-sl frm, sb blky, rthy-sb wxy, v 55% MRLST: med-dk gy, gyshb
10% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc, tr Inoc; 45% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, CHK: med gry-gyshbn, drty brn,
calc
8100 8100
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7300 7300
17,141 MD: 17,231' MD: 17,321'
90.58° INC: 90.4° INC: 90.55°
:2.18° AZM: 1.14° AZM: 1.94°
:7,578.68' TVD: 7,577.91' TVD: 7,577.17"
9,101.84 T I T T VSi010179 [ T o T T o T e T o T I T I T T T VSI028176 [ T T 0o T
=i L L ,
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TVD (ft) TVD (ft)
1, frm, sb blky-sb plty, rthy, sl slty, v arg, calc; 45% 60% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, v arg, calc; 40% 55% MRLST: med-dk gy, gyshbn, frm, sb blky-sb p
occ mot, mod sft-sl frm, sb blky, rthy-sb wxy, v calc CHK: med gry-gyshbn, drty brn, occ mot, mod sft-sl frm, sb blky, rthy-sb wxy, v calc CHK: med gry-gyshbn, drty brn, occ mot, mod sft-s
8100 8100
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7300 | 7300
MD: 17,410' MD: 17,499'
INC: 90.68° INC: 90.62°
AZM: 3.05° AZM: 3.04°
TVD: 7,576.21' TVD: 7,575.2'
. . . . . . . . ! " . VS: 9.450.53
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L e A R
TVD (ft) TVD (ft)
lty, rthy, sl slty, v arg, calc; 45% 60% CHK: drty brn, med gry-gyshbn, com mot, mod sft-sl frm, sb blky, rthy-sb wxy, tr 55% CHK: drty brn, med gry-gyshbn, com mot, mod sft-sl frm, sb blky.
| frm, sb blky, rthy-sb wxy, v calc intbd wi mrl, v calc; 40% MRLST: med-dk gy, gyshbn, frm, sb blky-sb plty, rthy, sl slty, intbd wi mrl, v calc, tr Inoc, rr nod pyr; 45% MRLST: med-dk gy, gysht
v arg, calc blky-sb plty, rthy, sl slty, v arg, calc
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