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Well Name B-Farm LD 18-034HC
Location Sec 7-T1S-R67W
State COLORADO
Country USA
API Number 05 001 10098 0000
Geographic Region DJ BASIN
Spud Date 12/31/2017

Ground Elevation 5124.6'
Logged Interval 6000'MD To 13833'MD
Formation CODELL
Type of Drilling Fluid OIL BASED MUD

County ADAMS
Rig Number PRECISION 460
AFE # 18DC0002
Field WATTENBERG
Drilling Completed 1/13/2018

K.B. Elevation 5144.6'
Total Depth 13833' MD

Address 1801 Broadway, Ste 500
Denver, CO 80202

Operator

Company Great Western Oil and Gas

Company Terra Guidance
Address 1298 O Road

Loma CO 81524
(970) 260-5408

7,

Geologist

Name Joey Luce and Gabriel Rubio

7~ lerra
Guidand
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ESTLETENTEY Shaly Siltstone  EEFIEEFIEN ANHYDRITE LSL=_=_=_= CLAYSTONE DEEEEEENN METAMORPHIC
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F FRACTURE 4+ CORE - LOST
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i@ ALGAE % OOLITE E BENTONITE % HEAVY MINERAL s ANHYDRITE STRINGER
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& BRACHOIPOD -+ PISOLITE ® CARBONACEOUS FLAKES & NODULES mEmms GYPSUM STRINGER
“T~ BRYOZOA &I PLANT REMAINS 4 CHTDK = PHOSPHATE PELLETS === LIMESTONE STRINGER
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T
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HT) * SIDEWALL CORE (RIGHT,

AS ## SLIDE

ERLYY
D | TRIP GAS
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ﬁWv WIRELINE TESTED - RT

Rounding

A ANGULAR
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Textures

ES BOUNDSTONE

iZ. CHALKY

¥ CRYPTOXLN

E EARTHY

Fx FINELYXLN

G GRAINSTONE

L LITHOGRAPHIC
M= MICROXLN
= MUDSTONE
P= PACKSTONE

lsJ= WACKESTONE

Sorting
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CALCARIUOS SHALE
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300 300
TERRA GUIDANCE
BEGAN LOGGING @ 03:12 MST 01/10/2018
BLOODHOUND GAS CHROMATOGRAPH #5122
ROP 100" Sample Collection
ROP (ft/hr) ; 450 ft/hr OP (ft/hr)
ROP amma >mﬁ 132 api YKK.) " \ls mma (AH!) | |~ 95 api
Gamma — N oA N\ — VA D i
\—/V WV v L ™ { N W > /\:(u\\n
GAPS IN GAMMA DATA DUE I -
TO HIGH RATES OF PENETRATION 0 0 (
0 0
1000 MW 10.3/ VIS 50 1000
1000 1000
Total Gas & Chromatograph BG: BACKGROUND GAS
TG: TRIP GAS
DTG: DOWNTIME GAS GAS (Uinits) GAS (nits)
MG: MAX GAS G1-C4(uhit$) G1-C4(uhit$) wpmc
211u b
L
z II . I\\‘ ..,.. ........................
.. i > N \\lld“: .......
0l R D II\\. ..... 0
0 - 0
o o o o o o o o o o o o o o o o o o
[ N~ [<e) [*2] o — N ™ < [Te) [ ~ <) [*2] o — N ™
Depth o 23 o o o o o o o 2 o o o o — — — —
Yo} Yo} Yo} Yo} © © © © © © © © © © © © © ©
Images
% Lithology
TVD Scale
5800' - 9000 MD: 6,004' MD: 6.093'
INC: 27.26° ING: 27 25°
AZM: 55.75° AZM: 54.68°
Bit #: 2 TVD: 5,792.66 TVD: 5,871.78'
Type: Ulterra SPL516 VS: -222.44 VS: -232.63'
Size: 8.5"

Well Bore
TVD

Depth In: 1,718
Jets: 5x12,3x11
S/N: 38776

TVD (ft)

aren, rthy; abnt cly, tr slty sh

9000

100% SHY SLTST: It-med gy, v sft-mod frm occ fri, sb blky - sb plty, arg, slty occ

TVD (ft)

9000

100% SHY SLTST: It-med gy,
aren, rthy; abnt cly, tr slty sh




1000 1000
300 300
450 ft/hr ).E P (ft/hr) ROP (ft/Hr)
- (hma (ARI) 107 api Gamma (AHI) 106 api
— L] - L L~ < - . ~~
e A MM Y AR A T | o S e
\\ ~ \,\l(\.(.\ 6(()[\/ \l\ ()) R \,\)\,\..\ N \AY \Vg
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0 214 ft/hr 0
0 | | 0
__<_<< 10.3/ VIS 50 WOB: 5.3K 100p _ MW 10.4/ VIS 51 |] 100D
RPM: 141 1000 1000
PP: 2695PSI
SPM: 103/104
GAS (Units}, GAS (Units)
Gr-Cajuni320u > — 33944 (It
{E5] \\ e~ ‘=
Y /[ II \\_ et
N A e "IN 55/ o I = 50 NS ~
B i NG L~
Nt 5 Nt 5 o Ill\\
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v sft-mod frm occ fri,

MD: 6,182
INC: 27.21°
AZM: 53.1°
TVD: 5,950.92'
VS: -243.72'

sb blky - sb plty, arg, slty occ

TVD (ft)

100% SHY SLTST: It-med gy, v

are

n, rthy; abnt cly, tr slty sh

9000

sft-mod frm occ fri

MD: 6,272
INC: 27.17°
AZM: 51.7°
TVD: 6,030.98'
VS: -255.94'

, sb blky - sb plty, arg, sty occ

TVD (ft)

100% SHY SLTST: It-medgy, v

are

9000

n, rthy, abnt cly, grdg slty sh

MD
INC
AZI
TVI
VS:

sft-mod frm & oc




. 1000 L 1000 "
300 300
134 api
ROP (ft/hr) ROP (ft/hr) 120 api 200 U
Gamma (AR! am) AHI
o OVA n? V 74 NN~ A BH ﬁwmﬂ u u)vb\h\/\ ~—N_— \/lll\\/l_ .
=S A~ ”\I:\ /“I(\UV.“\ /\I\ VVA 4‘1 \/ ( NS VMM \:
VIV N ™M
v ~ (\/\(
300 ftfhr o 0
0 200 ft/hr 0
286U 100D 100D
C1: 88.1% 1000 1000
C2: 8.6%
C3: 3.2%
C4: 0.0%
T GAS (Units) GAS (Units)
3420 Q1-Ca (uhit}) 331U Q1-C4 (unit})
| L
{E5) L
e \l\\.\ 3 ™~
| ) A‘.\... e . II = | ] e
wel < 0
o e
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1 6,361"
1 27.16°
A:51.93°

): 6,110.16'
-268.41'

> fri, sb blky-sb plty, arg, slty-o

cC

TVD (ft)

100% SHY SLTST: It-medgy, v sft-mod frm & occ fri, sb blky-sb plty, arg, slty-occ

aren, rthy, abnt cly, grdg slty sh

9000

MD: 6,451
INC: 27.02°
AZM: 54.71°

TVD: 6,190.29'

VS: -279.96'

TVD (ft)

MD: 6,540
INC: 27.28°
AZM: 59.73°
TVD: 6,269.49'
VS: -288.72'

100% SHY SLTST: It-medgy, sme dkr gy,

tr fis, arg, slty-occ aren

9000

, cly-lmy mtx, rthy,

v sft-mod frm & oc
grdg slty sh

c fri, sh




1000 ™ 1000 "
300 300
. ROP (fuh) 0P (fih) 132 api 451 fifhr \,>.
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112 [ ~ NNV %
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0
0
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WOB: 19.2K 1000 | MW 10.4 / VIS 50 100p 314u
RPM: 121 Tpop Tpop Cl: 71.3%
PP: 3620PSI C2: 25.0%
SPM: 103/104 Cc3 3.7%
C4 0.0%
GAS (Units) GAS (Units)
Q1-Cafunit}) 394u q1-Cafnit})
- 340u
E |
—) = -
N T e TN ™. N A =
......................... ™N R LN
O hangs? O v
0 0
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MD: 6,629’ MD: 6.719"
INC: 26.62° INC: N.;o
AZM: 60.71° AZM: 65.06°
TVD: 6,348.83' TVD: 6.429 13
VS: -295.36' y
VS: -300.16'
TVD (ft) TVD (ft)
blky-sb plty, 100% SHY SLTST: It-medgy, sme dkr gy, v sft-mod frm & occ fri, sb blky-sb plty, 70% SHY SLTST: It-medgy, drkgy-dk brn, mod sft-hd, occ brit, sb blky-ang, ip plty, tr
tr fis, arg, slty-occ aren, cly-Imy mtx, rthy, grdg slty sh fis, v slty-rr aren, arg, rthy-sb wxy, rr cly; 30% SLTY SH: med-drkgy, dk brn, mod sft-v
frm, sb blky-ang, rr plty, com fis, slty, arg, v sl calc, rr bent
9000 9000




1000 1000 = 1000 | | ®
300 300 300
OP (ftlhr) 116 api )\) ROP (i) 121 api 445 ftfhr ROP f\hn
hma (A1) N\ - "N Veeinf rr—v Gamfla( AR
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0 189 ft/hr 0 0
0 | 0 0
1000 __<_<< 10.35/ VIS 50 1000 WOB: 11.3K 1000
1000 1000 RPM: 120 1000
PP: 3583PSI
SPM: 103/104
473u
GAS (Units) 396U GAS (Units) . GAS (Units)
G1-C4{(unit$) ,. G1-C4{(unit$) G1-C4{(unit$)
o AN 268u
. D e IS ' R CE TEF S TS P .. Il -
e
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. MD: 6,898'
INC: 26.79 INC: 26.75° MD: 6,987
AZM: 67.74° AZM: 68.28° INC: 27.06°
TVD: m.mom._ﬁ_ TVD: 6,588.82' AZM: 66.88°
VS: -302.48 VS: -303.67" TVD: 6,668.19" | f-rvp(1y)
VS: -305.15'
60% SLTY SH: med-drkgy, dk brn, mod sft-v frm, sb blky-ang, rr plty, com fis, slty, 80% SLTY SH: med-drkgy, dk brn, mod sft-v frm, sb blky-ang, rr plty, com fis, slty, 100% SLT
arg, v sl calc, rr bent; 40% SHY SLTST: It-medgy, drkgy-dk brn, mod sft-hd, occ brit, arg, v sl calc; 20% SHY SLTST: lt-medgy, occ dkr gy/brn, mod sft-hd, occ brit, sb arg, v sl ce
sb blky-ang, ip plty, tr fis, v slty-rr aren, arg, rthy-sb wxy, rr cly blky-plty-ip fis, v slty-rr aren, arg, rthy-sb wxy, rr cl
9000 9000 9000




1000
300
164 api
116 api ft/hr) ROP Gt //
| = i 9 A \I/ani?. :\)\/\“ N
Y N~ 7\ 1D - ALV = N )\)lg U /
NN A N N N son e A/
275 ft/hr \\)l A
=~
0
0
__<_<< 10.35/ 450U 350D
c1: 84.5% || 3%
c2: 11.0%
C3: 3.9%
C4: 0.5%
nits) its) i)
-C4[(unit$) nit$) nitg)
7 /
" 0 l\z
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| LI S S FITPY PP PTY PPT PPN PP PPT1TH HHEEEHARS PR PP T
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MD: 7,076
INC: 27.68°
AZM: 64.21°
TVD: 6,747.23'
VS: -308.12'

MD: 7,165’
INC: 27.68°
AZM: 59.6°
TVD: 6,826.05'
VS: -313.72'

5800

Ic

Y SH: med-drkgy, dk brn, mod sft-v frm

, sb blky-ang, rr plty, com fis

TVD (ft)

100% SLTY
arg, v sl calc

SH: med-drkgy, dk brn, mod sft-v frm

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

TVD (ft)

100% SLTY SH: med-drkgy, d

slty-Imy, arg-wxy, tr calc

9000
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300 300
139 api
N | ROP (it/hr) ROP (i) 124 api
M L ~NT~—N amma (AH N . Iy Gamma (AHI) P
A~
NAV~NAL/ /] ~ A NN )\1)\1((]\:/\1.\(.\(:\.(()/.
229 fi/h . / 98 ft/hr o
0 0
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3500 RPM: 120 3500
PP: 3423PSI
SPM: 103/104
GAL1720u GAS (Units)
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i e . S L
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MD: 7,255
INC: 27.48°
AZM: 61.98°
TVD: 6,905.83'

4VS: -320.16'

5800

MD: 7,344’
INC: 27.64°
AZM: 53.27°
TVD: 6,984.76'
VS: -328.76'

5800

MD: 7,433'
INC: 27.29°
AZM: 45.78°
TVD: 7,063.75'

VS: -342.87"

k brn, mod sft-v frm, sb blky-ang, ip plty, com fis,

TVD (ft)

9000

arg-wxy, sl-

100% SLTY SH: med-drkgy, d

non calc

k brn, mod sft-v frm, blky-ang, ip plty,

com fis, slty,

TVD (ft)

9000

100% SLTY SH
arg, v sl-non cal

: med-drkgy, br
c

n, mod frm-hd, sk
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3500 C1: 66.7% 3500
C2: 28.3%
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5800 5800

“,n_oo MWNHM MD: 7,612'

. 27. INC: 27.29°
AZM: 51.83°

AZM: 54.34°
TVD: 7,143.79'
.............. e TVD: 7,222.93'

VS: -357.54 VS: -369.17"

TVD (ft)

) blky-ang, tr fis, rthy-grty, sl sl

ty,

100% SLTY SH: med-drkgy, br
arg, v sl-non calc

9000

n, mod frm-hd, sb blky-ang, tr fis, rthy-grty, sl slty,

9000

100% SLTY SH: med-drkgy, brn, mod hd-frm, sb blky-ang, tr fis, rthy
arg, non calc




1000 - 1000 *
300 300
177 api
ROP (ft/hr) 130 api " DA ~~A \/ NS ~L A
\ N/ /SN VN A—N
YNl I.I\l/l\,(mmBBm (AR \/\/\\/ :\//\\ll\/\\/\(/\\/\/\|I\\/\/\/\\/(\/\ —~ Gamma (AHI) /\ N \:\/\ /\/l\l/l\\l —~ N/ \/\ /\u N
< I).l\l N
r A /A SN
0 0 A
0 146 ft/hr 0 143 ft/hr
MW 10.4/ VIS 49 || 3500 Deep Kick Off Point, 7725' MD Sharon Springs Top 3200 | wOB: 7.7K MW 10.4 / VIS 48
3p0p 11:59 MST on 01/10/2018 7787' MD / 7380' TVD 3500 | RpM: 70
Begin 50' Sample Collection PP: 3348PSI
7 7 7 SPM: 103/104
.|
GAS (units) E,S,m: GAS (Uinits) 1293u
C1-C4(unit$) &8 C1-C4/ (unit$) t
N
el // v, L~
o
o o o o
[te} ~ [oe} [2]
@Q ] @Q Q
N~ N~ N~ N~
5800 5800
MD: 7,701"
INC: 27.21° MD: 7,790" MD: 7,880'
AZM: 56.07° INC: 24.4° INC: 22.8°
TVD: 7.302.05 AZM: 73.97° AZM: 100.89°
1Vs: -379.36' TVD: 7.382.29' TVD: 7,465
. . VS: -382.79' VS 379 au

-grty, sl slty,

9000

100% SLTY SH: med-drkgy, brn, mod h
slty, arg, non calc

d-frm, sb

blky-ang,

com fis, rthy-grty, s

100% SLTY SH: med-drkgy, brn, mod
hd-frm, sb blky-ang, com fis, rthy-grty, sl

slty, arg, non calc, occ bent

9000

100% SLTY SH: med-drkgy, ip dk brn-blk,
mod hd-frm, sb blky-ang, com fis, rthy-grty,
sl slty, arg, non-v sl calc, occ bent
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o C1l: 74.9% 2792u 3500 L
C2: 20.9% 21150 \ /
C3: 4.0% —
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MD: 7,969 AZM: 137.82°
INC: 25.23 TVD: 7,626.14'
AZM: 120.57 VS: -312.58"
TVD: 7,546.42"
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blky-ang, ip amor, rthy, slty, v arg, calc, rr
bent; 40% CHK: medgy-gy/brn, sme Itr gy,
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blky-ang, ip amor, rthy, slty, v arg, c
bent; 20% CHK: medgy-gy/brn, sme
com intbd wi mrl, mod sft-frm, sb bl
rthy-sb wxy, v omj 7
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occ sl slty, v
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rthy, slty, non-v sl calc, occ intbd wi sd

s, pred cons, w-mod srt,

8500

90% SS:vd
arg-slty mtx,
rthy, slty, no




* 1000 3 1000 "
300 300
) 500 ft/hr 500 ft/hr
\ N
%[) r1> ) |~ > >> \,( it 5 ) ™ ) RAHTT |
S api A N,\/\ Gamfa, . S |l|/ \II\/ rl) \- ) ,\ Gafgma (AHI) 1/ )
— S~ \\L\nl lll\I\I\I\II\\Illllll\\ll/\\ll 9% ~LTT l\\llllIl\\\\\\I\\\lIIl\\I A T\ e
] 110 api
99 api
0 0
0 0
ale 5000 MW 10.4 / VIS 47 WOB: 21K 5000
s 5000 RPM: 141 5000
T 3060 PP: 4269PSI
2903u oou SPM: 103/103 2907u
@ b -
"1 == GAS (Units)| | ot L
O 5 o o o Ry Crea (e N~
.......................... . a \\\\ A I \
0
= N B e e e e e R B S L o o o St A ot et s o st e PP R LU/ S o R e
o o o o o o o o o o o o o o o o o o o o o o
N ™ < n o ~ [ee] [} o - [ ™ < n (€] ~ [0 [2] o — N (2]
N N N N N N N N . ™ @ @ ™ [ ™ ™ ™ ™ ~ ~ ~ ~
() () () () () () () () () () () () () () () () () () () () () ()
i

),220"
39.48°
178.71°
7,978.64'

80.01'

7500

MD: 9,309
INC: 89.45°
AZM: 178.27°

TVD: 7,979.47
1] VS: 764.26'

7500

MD: 9,399
INC: 89.48°
AZM: 178.34°

TVD: 7,980.31'
;| VS: 849.55'

rkgy-drkgy/brn, sft-fri, vfg, sb blky-sr clu

sl calc, grdg slty ss; 10% SLTY SH: drkgy, sb blky-plty, v hd, occ brit,

n-v sl calc, occ intbd wi sd

s, pred cons, w-mod srt,

pred con

90% SS: v drkgy-drkgy/brn, sft-fri, vfg, sb blky-sr clus,
arg-slty mtx, sl calc, grdg slty ss; 10% SLTY
rthy, slty, non-v sl calc, occ intbd wi sd

SH: drkgy, sb blky

8500

s, w-mod

-plty, v hd, occ brit,

Srt,

80% SS: v drkgy-drkgy/brn, sft-f
arg-slty mtx, sl calc, grdg slty ss
rthy, slty, non-v sl calc, occ intbc

8500




1000 [ 100
300 300
600 ft/hr
) ) ) ‘\11)\1 500 ft/hr
AN N ~ ,\
~ N
VAT M N / ou A
. [\ T
ll‘\l/ A~ \\\l\l/l\\\\lll'\\l L - —T . \\\ - /I/ | — \r/M i ~ \\l &\II L —"
1T 118 api .
115 api
0 0 f
0 0
500p _ MW 10.4 / VIS 47 500,
5000 500
2738u
- ] <HE| 7 \IIII\ >
_ TS~ ; N p
N ~N \.\\\ ............... o /nw.! i) I // /7 ull
....... I/I.\(\ e 2844u 1=
et Cl: 82.0% =
C2: 11.2%
0 . 0
o ca 63w fg | L
% T3 1 8 00 o 00 0 9 A PR 90 7 90 O sl s s s €A 0.8% (b
o o o o o o o o o o o o o o o _O T o ' o o o o o
<t n [te} N~ [ee] (2] o — N ™ < n [Te} N~ [oe] (2] o — N ™ <t n
< < < < < < n 0 0 [te) [Ts) e} rs) 1) rs) n o © © © © ©
[} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [}
-
-ﬁ.

MD: 9,488’
INC: 89.66°
AZM: 179°

VS: 933.7'

TVD: 7,980.97

7500

MD: 9,578’
INC: 89.42°

VS:1,018.48'

AZM: 179.61°
TVD: 7,981.7'

7500

i, vig, sb bl

' 20% SLTY SH: drkgy, sb blky-plty, v hd, occ brit,

| wi sd

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

90% SS: v drkgy-drkgy/brn, sft-fri, vfg, sb blky-sr clus, pred cons, w-mod srt,
arg-slty mtx, sl calc, grdg slty ss; 10% SLTY SH: drkgy, sb blky-plty, v hd, oc
rthy, slty, non-v sl calc, occ intbd wi sd

8500

¢ brit,

80% SS: med-drkgy, brn, sme wh-clr, sft-fri, vfg,
srt, arg-slty mtx, mod calc, dissm pyr, grdg slty ss
blky-sb plty, mod frm, occ brit, rthy, slty-aren, v sl

8500




1000 1000
300 300
\.,( 451 ft/ihr 480 ft/hr 120 ai
ROP (fy/ffr) N ~ _~ ROP (ft/hr) api
)) /))\(l V A~ | | Gan o \ A I\ \.‘ ( \V4 N/ / | Iy Gamma (AR e )
N L .I = ¥ — NN AT /L RNE=r - T T M= AN ulRE N~ ~ =TT
el et -
\A 121 api - \,\,,\_,?...,\,,\,i%,i W
0 0 199 ft
0 £ ) 0 ‘l
500p MW 10.4 / VIS 47 _ WOB: 13.6K 500p
5000 RPM: 141 5000
PP: 3863PSI
2871u 2765u | SPM: 103/104
<EE
~ GAS (Units)
N A grcahityy
N | At bbb L L L
. // S
.. .
....... Ao N e Y O A e o B Bt e e
o o o o o o o o o o o o o o o o o o _O
N~ o — N ™ < n () ~ ] (9] o - [ ™ < n [ N~
© ~ ~ ~ ~ ~ ~ ~ ™~ ~ ~ < © o o ) o o ©
[} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [} [}

MD: 9,667
INC: 89.48°
AZM: 179.97°
TVD: 7,982.55'
:[vS:1,102.05'

7500

MD: 9,757
INC: 89.6°
AZM: 183.65°

TVD: 7,983.27
VS:1,185.41'

7500

MD: 9,846’
INC: 89.35°
AZM: 181.98°

TVD: 7,984.09'
VS: 1,267.26'

b blky-sr clus, pred cons, mod
; 20% SLTY SH: drkgy, sb
calc

8500

75% SS-SLTY SS: med-drkgy, brn-ltbn, hd-sme sft clus, vfg, sb blky-sr clus, mod

cons, mod srt, arg-slty/cly rch mtx, v sl calc; 25% SLTY SH: d
blky-plty, mod frm, occ brit, rthy, slty-aren, v sl calc

rkgy-dk b

r, sb

8500

70% SS (grdg SLTY SS): med-drkgy, brn, sme wh, sft-fri, vfg, sb bll
cons, mod srt, arg-slty mtx, sl-non calc; 30% SLTY SH: drkgy, sb bl
fis, mod frm, occ brit, rthy, slty-aren, v sl calc
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7500

MD: 9,936'
INC: 89.38°
AZM: 179.89°
TVD: 7,985.09'
VS:1,351.13'

7500

MD: 10,025'
INC: 89.94°
AZM: 181.63°
TVD: 7,985.62'
1VS:1,434.17

<y-sr clus, pred
ky-sb plty, occ

70% SS (grdg SLTY SS): med-drkgy, brn, sft-fri, vfg, sb blky-sr clus, pred cons,
mod srt, arg-slty mtx, sl-non calc; 30% SLTY SH: drkgy, sb blky-sb plty, occ fis,
mod frm, occ brit, rthy, slty-aren, v sl calc

8500

8500

65% SS (grdg SLTY SS): med-drkgy, brn,

sft-fri, vfg, sb blky-sr clus, pred cons,

mod srt, arg-slty mtx, sl-non calc; 35% SLTY SH: drkgy, sb blky-sb plty, occ fis,

mod frm, occ brit, rthy, slty-aren, v sl calc
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7500

MD: 10,114
INC: 89.82°
AZM: 182.72°
TVD: 7,985.8'

11VS:1,516.41'

7500

MD: 10,204
INC: 90.09°
AZM: 183.39°
TVD: 7,985.87"

MD: 10,293
INC: 89.78°
AZM: 182.53°
TVD: 7,985.97
VS: 1,680.78'

7500

8500

65% SS (grdg SLTY SS): med-drkgy, sme brn, occ wh apr stri, sft-fri, vfg, sb
blky-sr clus, pred cons, mod srt, arg-v slty mtx, sl-non calc; 35% SLTY SH: drkgy,
sb blky-sb plty, occ fis, mod frm, occ brit, rthy, slty-aren, v sl calc

8500

60% SS (grdg SLTY SS): med-drkgy, sme brn, occ wh apr stri, sft-fri, vfg, sb
blky-sr clus, pred cons, mod srt, arg-v slty mtx, sl-non calc; 40% SLTY SH: drkgy,
sb blky-sb plty, occ fis, mod frm, occ brit, rthy, slty-aren, v sl calc

50% SLT
mod srt, ¢
mod sft-fr

8500
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MD:

VS:

INC: 89.75°
AZM: 178.59°
TVD: 7,986.34'

10,383

1,764.86'

7500

MD: 10,472
INC: 91.32°
AZM: 176.86°

TVD: 7,985.51
:1VS: 1,849.48'

7500

Y SS: drkgy, drkgy/brn, occ wh grn, sft-fri, vfg, sb

Irg-v slty mtx, sl-non calc; 50% SLTY SH: drkgy, sb blky-sb plty, occ fi

m, occ brit, rthy,v slty-ip aren, v sl calc

blky-sr cl

us, pred cons,
S,

8500

60% SLTY SS: drkgy, drkgy/brn, occ wh grn, sft-fri, vfg, sb blky-sr clus, pred cons,
mod srt, arg-v slty mtx, sl-non calc; 40% SLTY SH: drkgy, sb blky-sb plty, occ fis,
mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

8500

70% SS-SLTY SS: med-drkgy
pred cons, mod srt, arg-v slty
occ fis, mod sft-frm, occ brit, 1
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MD: 10,562
INC: 91.2°
AZM: 175.04°
TVD: 7,983.53'

MD: 10,651
INC: 90.31°
AZM: 173.64°
TVD: 7,982.36'

7500

MD: 10,741

INC: 90.12°

AZM: 175.69°
TVD: 7,982.02'

18' MD: 5' D/U Fault
r Base to Base Target

/, drkgy/brn, occ wh grn, sft-fri, vfg, sb blky-sr clus,
mtx, sl calc; 30% SLTY SH: drkgy, sb blky-sb plty,

thy,v slty-ip aren, v sl calc

8500

80% SS (ip grdg SLTY SS): med-drkgy, drkgy/brn, sme wh-bf, sft-fri, vfg, sb blky-sr
clus, pred cons, mod srt, arg-v slty mtx, sl calc; 20% SLTY SH: drkgy, sb blky-sb

plty, occ fis, mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

8500

85% SS: med-drkgy, drkgy/brn, sme wh-bf, sft-fri,
mod srt, arg-v slty mtx, sl calc, ip grdg slty ss; 15¢
plty, occ fis, mod sft-frm, occ brit, rthy,v slty-ip are
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7500

MD: 10,830
INC: 90.22°
AZM: 178.84°
TVD: 7,981.76'
VS: 2,193.72'

7500

MD: 10,919
INC: 89.94°
AZM: 180.76°
TVD: 7,981.63'

vfg, sb blky-sr clus,
o SLTY SH: drkgy, s
n, v sl calc

pred cons,
b blky-sb

8500

85% SS: med-drkgy, drkgy/brn, sme wh-bf, sft-fri, vfg, sb blky-sr clus, pred cons,
mod srt, arg-v slty mtx, sl calc, ip grdg slty ss; 15% SLTY SH: drkgy, sb blky-sb
plty, occ fis, mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

8500

85% SS: med-drkgy, drkgy/brn, sme wh-bf, sft-fri, vfg, sb blky-sr clu
mod srt, arg-v slty mtx, sl-non calc, ip grdg slty ss; 15% SLTY SH:
blky-sb plty, occ fis, mod sft-frm, occ brit, rthy,v sity-ip aren, v sl cal
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7500

MD: 11,009'
INC: 90.03°
AZM: 177.94°

TVD: 7,981.66'
VS: 2,362.04'

7500

MD: 11,098
INC: 90.03°
AZM: 176.92°

TVD: 7,981.61'
VS: 2,446.81"

MD: 11,187
INC: 90.06°
AZM: 178.35°

TVD: 7,981.54'
VS: 2,631.47"

s, pred cons,
Irkgy, sb

N

8500

90% SS: med-drkgy, drkgy/brn, sme wh-bf, sft-fri, vfg, sb blky-sr clus, pred cons,
mod srt, arg-v slty mtx, sl-non calc, ip grdg slty ss; 10% SLTY SH: drkgy, sb
blky-sb plty, occ fis, mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

8500

90% SS: med-drkgy, Itbn-brn, wh-bf, sft-fri clus, vfg

mod srt, arg-slty mtx, sl-non calc; 10% SLTY SH: drkgy, sb blky-sb plty, occ fis,

mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

, sb blky-sr clus, pr

ed cons,
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7500

MD: 11,277
INC: 90.03°
AZM: 179.91°
TVD: 7,981.47
VS: 2,616.34'

7500

MD: 11,366
INC: 89.97°
AZM: 182.23°
TVD: 7,981.47
VS: 2,699.21"

7500

8500

90% SS: med-drkgy, Itbn-brn, wh-bf, sft-fri clus, vfg, sb blky-sr clus,
drkgy, sb blky-sb plty, rr fis,

mod srt, arg-slty mtx, sl-non calc; 10% SLTY SH:
sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

pred cons,

mod

8500

95% SS: pred med-drkgy, Itbn-brn, wh-bf, vfg, sb blky-sr clus, pred cons ip fri clus,
mod srt, arg-slty mtx, sl-non calc; 5% SLTY SH: drkgy, sb blky-sb plty, rr fis, mod
sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

8500

90% SS: pr
mod srt, arg
sft-frm, occ
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MD: 11,455
INC: 90.52°
AZM: 183.29°

TVD: 7,981.09'
VS: 2,781.09'

7500

MD: 11,544
INC: 90.18°
AZM: 182.21°

TVD: 7,980.55'
:11VS: 2,862.98'

7500

MD: 11,634
INC: 90.09°
AZM: 180.3'
TVD: 7,980.
VS: 2,946.6

ed med-drkgy, Itbn-brn, wh-bf, vfg, sb blky-sr clus, pred cons ip fri clus,
-slty mtx, sl-non calc; 10% SLTY SH: drkgy, sb blky-sb plty, rr fis, mod
brit, rthy,v slty-ip aren, v sl calc

8500

90% SS: pred med-drkgy, Itbn-brn, wh-bf, vfg, sb blky-sr clus,

sme Ise grns, mod srt, arg-slty mtx, non calc; 10% SLTY SH:
plty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

pred cons ip fri cl
drkgy, sb blky-sb

8500

85% SS: pred med-drkgy, Itbn:
sme Ise grns, mod srt, arg-slty
plty, rr fis, mod sft-frm, occ brit
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7500

MD: 11,723
INC: 90.43°
AZM: 180.24°
TVD: 7,979.93'
VS: 3,029.99'

7500

MD: 11,812
INC: 90.31°
AZM: 181.79°
TVD: 7,979.36'

VS: 3,112.89' |:

-brn, wh-bf, vfg, sb blky-sr clus, pred cons ip fri cl

mtx, non calc; 15% SLTY SH:
, rthy,v slty-ip aren, v sl calc

drkgy, sb blky-sb

us,

8500

85% SS: pred med-drkgy, Itbn-brn, wh-bf, vfg, sb blky-sr clus, pred cons
sme Ise grns, mod srt, arg-slty mtx, v sl calc, dissm pyr; 15% SLTY SH:
blky-sb plty, rr fis, mod sft-frm, occ brit, rth

,V slty-ip aren, v sl calc

ip fri clus
drkgy, sb

8500

80% SS: pred med-drkgy, Itbn-brn, wh-bf, vfg, sk
sme Ise grns, mod srt, arg-sity wi sl incr cly mtx,
drkgy, sb blky-sb plty, rr fis, mod sft-frm, occ brit,
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7500

MD: 11,902
INC: 90.12°
AZM: 182.97°
TVD: 7,979.02'

VS: 3,195.93'

MD: 11,991
INC: 90.18°
AZM: 184.5°

TVD: 7,978.78'

VS: 3,277.2'

7500

MD:
INC
AZN
TVL

 blky-sr clus, pred cons ip fri clus,
v sl calc, rr pyr; 20% SLTY SH:
rthy,v slty-ip aren, v sl calc

8500

80% SS: pred med-drkgy, Itbn-brn, wh-bf, vfg, sb blky-sr clus, pred cons ip fri clus,
sme Ise grns, mod srt, arg-slty wi sl incr cly mtx, v sl calc, rr pyr; 20% SLTY SH:
drkgy, sb blky-sb plty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

8500

75% SS-SLTY SS: pred med-drkgy, Itbn-brn, wh-bf, vfg, sb blky-sr
ip fri clus, sme Ise grns, mod srt, arg-slty wi sl incr cly mtx, v sl calc
SH: drkgy, sb blky-sb plty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip :




1089 " 1000 3
300 300
ROP (ft/hr) ROP (ft/hr) )
Gamma (AHI) 115 api A Gamma (AHI) 119 api A P
! I~ AN~ L NP A~ T~ S N A N~ 1~ \l/u\l.
s NF SR SRR e R - \/>)\>w(u/\/>\J B Siues 0.V VS NANVING/EvS ion isys oAl
N WV L N MW
Uhr 303 ft/hr / 266 ft/hr
0 0
0 0
_ MW 10.5/ VIS 50 _ 5000 _ MW 10.45 / VIS 49 500p MW 10.5/ VIS 49
5000 5000 7 7
2976u
2742u 2681u P
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5 pp: 4520PsI || ¢
........ 5 el sPM: 102/108 [ pradndeashe I 1 o O
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7500
12,081" MD: 12,170'
1 90.06° INC: 90.34°
1- 182.28° [112100' MD: ~11' D/U Fault AZM: 180.01°
: 7,978.6' | |Middle to Base Target TVD: 7,978.29'
3,359.6' |: T :

7500

MD: 12,260'
INC: 90.15°
AZM: 179.53°
TVD: 7,977.9'
i VS: 3,5626.96'

clus, pred cons
- 25% SLTY
aren, v sl calc

8500

75% SS-SLTY SS: pred med-drkgy, brn, rr bf-wh, vfg, sb blky-sr clus,

blky-sb plty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

pred cons ip
fri clus, mod srt, arg-slty wi sl incr cly mtx, v sl-non calc; 25% SLTY SH: drkgy, sb

55% SLTY SH: drkgy, sb blky-sb plty, rr fis, mod sft-frm, occ brit, rthy-grty, v slty-ip
aren, v sl calc, tr bent; 45% SS-SLTY SS: pred med-drkgy, brn, rr bf-wh, vfg, sb
blky-sr clus, pred cons ip fri clus, mod srt, arg-slty wi sl incr cly mtx, v sl-non calc;

8500




1000 * 1000 " 1000

300 300 300

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

Garmma (ARl 125 api Garhma (AR 112 api Garhma (AR

~T _— N
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0 ™ ((_l 0 N . 0

a Hwﬂ_#\,:_‘, a 140 ft/hr a

500p __<_<< 10.5/ VIS 49 _ 500p 500p

5000 7 7 7 5000 5000

2817u 2783u
<EH| <EH

GAS ( SZae S) ‘ >

B RexE ez . // \\ T1-C4/(UNS$) \\\ \ / \\ K
: Nt O R 0 D N A O O 2824u /\ ..... - /\ /\ ........
Cl: 72.8% L
C2: 15.0%

m C3: 8.6%

5 5 o o 0 1 O A {ca:r 36% o
o o o o o o A_U T o o o o o o o o o o o
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7500

MD: 12,349
INC: 90.89°
AZM: 179.78°
TVD: 7,977.09'

7500

MD: 12,438
INC: 90.12°
AZM: 179.35°
TVD: 7,976.31"

7500

8500

75% SS-SLTY SS: pred med-drkgy, brn, rr bf-wh, vfg, sb blky-sr clus, pred cons ip

fri clus, mod srt, arg-slty wi sl incr cly mtx, v sl-non calc; 25% SLTY SH
blky-sb plty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

: drkgy, sb

75% SS-SLTY SS: pred med-drkgy, brn, rr bf-wh, vfg, sb blky-sr clus, pr
fri clus, mod srt, arg-slty wi sl incr cly mtx, v sl-non calc; 25% SLTY SH:
blky-sb plty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

8500

ed cons ip
drkgy, sb

8500

50% SS-
fri clus, nr
blky-sb p




ROP (ft/hr) ROP (ft/hr)
106 api Garnma (AR 106 api Gamma (AHI)
N N NN NgEVAS PN . | /\\//\ N 97 api
A =d T~ N N~"T—""TT T~ /\/l \(u/\/\/\u — VTN I~/ T~ | N~/ TN A N VML /
-~ & 100 ft/h
- ~ 8 100 ft/hr /N // ,m A ~ r y A
PR L A
VY / o VW o
__<_<< 10.5/ VIS 47 WOB: 32K 5000 5000
RPM: 71 500p 5000
PP: 3569PSI
SPM: 103/104 NmOA: Nm,mm,:

MD: 12,528

INC: 91.54°

AZM: 179.89°
TVD: 7,975

7500

MD: 12,617
INC: 90.15°
AZM: 178.95°
TVD: 7,973.69'
VS: 3,862.66'

7500

MD: 12,706
INC: 90.15°
AZM: 177.26°
TVD: 7,973.46'

1| VS: 3,947.1

SLTY SS: pred med-drkgy, brn, rr bf-wh, vfg, sb blky-sr clu
10d srt, arg-slty wi sl incr cly mtx, v sl-non calc; 50% SLTY
ty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip aren, v sl calc

s, pred cons ip
SH: drkgy, sb

70% SLTY SH: drkgy, sb blky-sb plty, rr fis, mod sft-frm, occ brit, rthy,v s

cons ip fri clus, mod srt, arg-slty wi sl incr cly mtx, v sl-non calc; rr flor

8500

v sl calc 30% SS-SLTY SS: pred med-drkgy, brn, rr bf-wh, vfg, sb blky-sr clus, pred

Ity-ip aren,

80% SLTY SH: drkgy, sb blky-sb |
v sl calc 20% SS-SLTY SS: pred r
cons ip fri clus, mod srt, arg-sity w

8500




1000 " 1000 i
300 300 01/12/2018
ROP (ft/hr) ) ROP (ft/hr)
Gamma (AH) 118 api Garnma (AR 107 api
L N |
ARV A NAANA AN >k)/\/\/k/ 3((){\/\ /\/\/\/\/k<)(()(\)((()\/\{/\)|llll\()\\)( MY T TN
82 ft/hr
~ g A " 0
— \ /A=A =N \J —
__<_<< 10.5/ VIS 47 _ 2363u 500p _mmo<o_.m PUMPS 5000 | | TOOH for New BHA, 12915' MD Mudlogger |
c1: 79.4% || °°%° 5000 1 | 00:27 MST on 01/12/2018 TOTCO Tec
C2: 12.9% Resume drilling
C3: 7.0% 12:34 MST on 01/12/2018
C4: 0.7% 2116u
GAS (Units) —
o
‘/ C4/(unit$) |\“|\||\

7500 7500
MD: 12,796 MD: 12,885
INC: 91.14° INC: 91.26°
AZM: 178.39° AZM: 181.35°
TVD: 7,972.45' TVD: 7,970.58'
111]VS: 4,032.62' 232 ° ° o9 i : : 1VS: 4,116.13"

Bit#: 3

Type: Ulterra SPL616
Size: 8.5"

Depth In: 12,915
Jets: 8x11

S/N: 36439

lty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip aren, 90% SLTY SH: drkgy, sb blky-sb plty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip aren,
ned-drkgy, brn, rr bf-wh, vfg, sb blky-sr clus, pred v sl calc 10% SS-SLTY SS: pred med-drkgy, brn, rr bf-wh, vfg, sb blky-sr clus, pred

i sl incr cly mtx, v sl-non calc; rr flor

12904' MD: ~16' U/D Fault
Base Target to Base Ft. Hayes

cons ip fri clus, mod srt, arg-slty wi sl incr cly mtx, v sl-non calc; rr flor

8500

8500

55% SLTY SH: drkgy, sb blky-sb plty, rr fis, mod sf
calc, rr bent; 40% SS-SLTY SS: pred med-drkgy, b
pred cons ip fri clus, mod srt, arg-slty wi sl incr cly r
brn-gy/brn, frm-brit, sb plty-sb blky, micxIn-xI tex, ot




* | 1000 1 1
300 01/13/2018
ROP (ft/hr) ROP (ft/hr)
Gamma (ARI) Gamma (ARI)
82 api
20°
|/\I\II\/\‘|\/:\/{I\ /1~ \|\|/\\|/\ /\\/ \\ \/\/l\l\fl\lll-I\l\/\ N \/ \\Il\/\/\/\l\// pysn By
[N —— 40 api A
130 ft/hr /\/\{lll/ l\/\(\l\/\/\
NS e U ,\(/ ] Y - 49 ft/hr MY N~ 50 fiihr
= —
9 —+ N\ v
“DR Failure WOB: 14.4K mOOU_ MW 10.5/ VIS 53 _ _ RECYCLE PUMPS MW 10.4 / VIS 49 TOOH for MWD Tool, 13096' MD C/O Rotating Head MW 10.5/
h Will Replace RPM: 0 5p0p 15:20 MST on 01/12/2018
PP: 3622PSI Resumed Drilling
SPM: 94/94 03:36 MST 01/13/2018
GAS (Uinits) _._.O._.OO Replaced Mudlogger EDR |,
G1-C4{(uhit}) 7 _ 7 G1-Caf(unit})
I
1163u
1018u et Bottoms up TG was 1276u
<HE > prior to lag movement
a - ) 0
T \\ 0 f.\ wf\ s %8 0
- . e Lol A do L . we ... et . - o e . . ‘\
o o o o ' o o o o o A_U o o o A_U ; o o o o o o o o
(%) ~ [¢6) [2] o — [SN) ™ < [Te) o ~ [¢6) [2] o - N ™ < n «© ~
(=] (o)) (o)) (o)) o o o o o o o o o 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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7500

MD: 12,974 MD: 13,062
INC: 92.06° INC: 91.97°
AZM: 179.07° AZM: 174.29°
TVD: 7,968' TVD: 7,964.91'
VS: 4,199.44' VS: 4,283.53'

Bit #: 4

Type: HCC AT506X
Size: 8.5"

Depth In: 13,096’
Jets: 6x15

S/N: 7160798

MD: 13,151
INC: 90.52°
AZM: 175.27°
TVD: 7,962.97'

VS: 4,369.44'

-frm, occ brit, rthy,v slty-ip aren, sl
rn, rr bf-wh, vfg, sb blky-sr clus,
ntx, v calc; +/-5% LS: bf wh-crm,
¢ sl slty, v calc

8500

70% LS: Itbn-crm, brn, occ bf wh, frm-fri, sb blky, micxIn-xI tex, occ sl slty, v calc; 15%

SLTY SH: drkgy, sb blky-plty, mod
SS-SLTY SS: pred med-drkgy, brn
arg-slty wi Imy/cly mtx, v calc

sft-occ frm, occ brit, rthy,v slty-ip aren, sl calc; 15%
vfg, sb blky-sr clus, pred sml Ise grns, w srt,

8500

85% LS: Itbn-crm, brn, occ bf wh, frm-fri, sb blky, micxIn-x| tex,
SLTY SH & SLTY SS: med-drkgy, sb blky-plty, mod sft-occ frm
slty-aren, v calc

occsls
occ bri




1000 - 1000
300 300
ROP (ft/hr) ROP (ft/hr)
Gamma (ARI) 100 api Gamma (ARI) 108 api
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R~ AA AN 9, R an a0 A AN
0 et 0
N 0 150 ft/hr 0 225 E,:J
VIS 49 417u 5000 _ MW 10.45 / VIS 52 Two Butane Lighter Tests: MW 10.45 / VIS 53 WOB: 26.6K
c1: 83.2% | 0% Equipment Function Normal RPM: 81
C2: 11.7% PP: 3921PSI
C3: 5.0% SPM: 94/95
C4: 0.1%
GAS (Units) GAS (Units)
C1-C4[(unit$) C1-C4 (uhit$)
1045u
Al = e
0 L L T e e SR AR I A N
-. ﬂ .......................... e e S ETE N 1 ]
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7500

7500

MD: 13,241’ MD: 13,331’
INC: 89.88° INC: 90.06°
AZM: 178.65° AZM: 179.57°
TVD: 7,962.66' TVD: 7,962.71'
e e VS 4,455.36' e e e e e e e e e e e e e e e e e e Rl e e e e e e e e e e e e

ty, v calc; 15%
t, rthy,v

8500

60% LS: Itbn-crm, brn, occ bf wh, frm-fri, sb blky, micxIn-xI tex, occ sl slty, v calc; 30%
SS-SLTY SS: pred med-drkgy, brn, vfg, sb blky-sr clus, pred sml Ise grns, w srt,
arg-slty wi Imy/cly mtx, v calc; 10% SLTY SH: drkgy, sb blky-plty, mod sft-occ frm, occ

brit, rthy,v slty-ip aren, sl calc

8500

60% SS: pred med-drkgy, brn, vfg, sb blky-sr clus, pred sml Ise grns, w srt, arg-slty wi
Imy/cly mtx, v calc, grdg slty ss; 25% LS: Itbn-crm, brn, occ bf wh, frm-fri, sb blky,
micxIn-xl tex, occ sl slty, v calc;15% SLTY SH: drkgy, sb blky-plty, mod sft-occ frm, occ
brit, rthy,v slty-ip aren, sl calc




ROP ( ROP (ft/hr) ROP (ft/hr)
Gamm Gamma (ARI) 100 api Gamma (ARI)
N 72 api (A~ ~
\\ = Ill/l/\/l/\\ > I~/ NA .l l\\I\\l/\\/l\\\l M lll/\l/\\\ll\\'\/\\I/v \/\\l/:\/\\\
- N/ A NN \.l)))( N ALV A \( AN AN AN\ A Va¥an
; 2 ; / 186 fihr N~ T T | .NI!KI.DDI
5000 __<_<< 10. 500p MW 10.4/ VIS 51 1769u 500p
5000 5000 C1: 80.0% 5000
C2: 13.1%
C3: 5.8%
C4: 1.0%
GAS GAS (Units) GAS (Units)
g1-c4 Q1-C4/(uhitg) Q1-C4/(uhit$)

7500

MD: 13,420'
INC: 89.88°
AZM: 181°
TVD: 7,962.75'
VS: 4,623.55'

7500 7500
MD: 13,509' MD: 13,599'
INC: 89.97° INC: 90.06°
AZM: 182.47° 13581' MD: ~7 U/D Fault | | AZM: 181.25°
TVD: 7,962.87' Top Target to Ft. Hayes | | TvD: 7,962.85'
VS: 4,706.04' , VS: 4,789.39'

8500

85% SS: pred med-drkgy, brn, sme bf-wh, vfg, sb blky-sr clus,
cons ip fri clus, mod srt, arg-slty, Imy/cly mtx, v calc; 15% SLTY SH: drk
plty, rr fis, mod sft-frm, occ brit, rthy,v slty-ip aren, sl-mod calc

abnt Ise grns, pred

gy, sb blky-sb

70% SS: pred med-drkgy, brn, vfg, sb blky-sr clus, pred sml Ise grns, w srt, arg-sity wi
Imy/cly mtx, v calc, grdg slty ss; 15% LS: Itbn-crm, brn, occ bf wh, frm-fri, sb blky,
micxIn-xl tex, occ sl slty, v calc;15% SLTY SH: drkgy, sb blky-plty, mod sft-occ frm, occ
brit, rthy,v slty-ip aren, sl calc

8500 7 7 7

50% SS: pred r
sb blky-sr clus, |
Imy/cly mtx, v ce
Itbn-crm, brn, oc

micxIn-xI tex, oc
SH: drkgy, sb bl
brit, rthy,v slty-if




1000
300

R ft/hr) ROP (ft/hr)
Gamma (ARI) Gamma (ARI) 10
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35 api 68 ft/hr
82 ft/h ™
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1734u (o (unit$)1678; c=cattunitg)
@ - 15630
<HH
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MD: 13,689
INC: 88.15°
AZM: 181.24°
TVD: 7,964.25'

VS: 4,873.08'

MD: 13,778
INC: 88.28°
AZM: 181.09°

TVD: 7,967.02'
VS: 4,955.86'

MD: 13,809
INC: 89.11°
AZM: 181.2°
TVD: 7,967.73'

VS: 4,984.71'

Projection to
—

MD: 13,833
INC: 89.11°

AZM: 181.2°
TVD: 7,968.1

VS: 5,007.03

ed-drkgy, brn, sme wh, vfg,
red Ise grns, w srt, arg-sity,
Uc, grdg slty ss; 40% LS:

¢ bf wh, frm-fri, sb blky,

c sl slty, v calc;10% SLTY
Ky-plty, mod sft-occ frm, occ
. m,qm:. sl om,_o

60% LS: Itbn-crm, brn, occ bf wh, frm-fri, sb
blky, micxIn-xl tex, occ sl slty, v calc; 30% SS:
pred med-drkgy, brn, sme wh, vfg, sb blky-sr
clus, pred Ise grns, w srt, arg-slty, Imy/cly
mtx, v calc, grdg slty ss;10% SLTY SH:
drkgy, sb blky-plty, mod sft-occ frm, occ brit,

rthy,v slty-ip aren, sl calc
| |

80% LS: Itbn-crm, brn, occ bf wh, frm-fri, sb blky, micxIn-xl tex, occ sl slty, v calc;
: pred med-drkgy, brn, sme wh, vfg, sb blky-sr clus, pred Ise g
arg-slty, Imy/cly mtx, v calc, grdg slty ss, abnt slty sh

20% SS

s, w srt

70% LS: Itbn-crm, brn, occ bf wh, fi
blky, micxIn-xl tex, occ sl slty, v cal
pred med-drkgy, brn, sme wh, vfg,
clus, pred Ise grns, w srt, arg-slty, |
mtx, v calc, grdg w,_Q Ss, mU,E slty s




13,840
13,850
13,860

13,870

13,880
13,890

19 nnn

Bit

._ TD Reached, 13,833 MD, 12:57 MST, 01/13/2018
—  |Thank you for usingTerra , LLC.

'm-fri, sb

>; 30% SS:

sb blky-sr

my/cly

h




