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Location

State

Country USA

APl Number
Geographic Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

ALS
Empirica

Scale: 5"/ 100
Measured Depth Log

Winder South 1
Sec. 9-T6N-R67W
Colorado County Weld

Rig Number Patterson 346
05-123-43402-00 Field Wattenberg
DJ Basin Drilling Completed 8/19/2016
8/15/2016

SHL: 2325'FSL, 603' FEL, Sec. 9

Lat: 40° 30' 9.615"
Long: 104° 53' 23.928"

PBHL: 2613' FNL & 460' FWL, Sec 8

Lat: 40° 30'4.921"
Long: 104° 55' 29.626"

4,854 K.B. Elevation 4,878.5'

6,680 To 16,960 Total Depth 16,960
Niobrara C Chalk

Oil Based Mud

O

Company Extraction Oil & Gas

Address 1888 Sherman St., Suite 200
Denver, CO 80203

perator

Services Provided

Logger Names

Address

\_
w
Geologist
Name Jared Rouse
Company Extraction Oil & Gas
Address 1888 Sherman St., Suite 200
Denver, CO 80203
%
hil & Gas
r i
i
w
Other
Equipment ML-574
Comments Start: 8-16-16

TD: 8-19-16

2-man Logging
On Site Geosteering

Dominic Pitre/ Dan Scott
ALS Empirica

6510 Guhn Road
Houston, Texas 77040




Zone Color Coding

/ Nicholas Watkins

. Qil Condensate . Gas

Note . Core . Pressure

Error . Water Seal
“# UNKNOWN B DOLOMITE — —— SHALE GRAY R TILL
| Sratr s ANHYDRITE = & & &os s CHERT IS SHALE COLORED  mFRmfrPtr BENTONITE
N GYPSUM B coAL [EEEEEETEE SILTSTONE [REREEREREEE TUFF
FFFFFF salr T o+ T 3+ MARLSTONE s SANDSTONE R GNEOUS
B CHALK SL=_=_=_= CLAYSTONE -Byo9:g .0 d CONGLOMERATE [HENRSSSSEREE VETAMORPHIC
71— LIMESTONE —_—_—__ SHALE i o, P BRECCIA ®a @ s 9 a CEMENT

Fossils

i@ ALGAE

= AMPHIPORA
— BELEMNITE
«™ BIOCLASTIC
£ BRACHOIPOD
“T* BRYOZOA

% CEPHALOPOD
= CORAL

iZ» CRINOID

t? ECHINOID

= FISH

F FOSSIL

&4 GASTROPOD

& OOLITE

= OSTRACOD

= PELECYPOD

& PELLET

-0+ PISOLITE

£ PLANT REMAINS
% PLANT SPORES
% SCAPHOPOD

Accessories

— ARGILLACEOUS

# ARGILLITE GRAIN

E BENTONITE

™. BITUMENOUS SUBSTANCE
't BRECCIA FRAGMENTS

41 CALCAREOUS

® CARBONACEOUS FLAKES
4 CHTDK

&£ CHTLT

== COAL - THIN BEDS

m STROMATOPOROID £ DOLOMITIC

Minerals

(B FORAMINIFERA & ANHYDRITIC

+ FELDSPAR

#® FERRUGINOUS PELLET
= FERRUGINOUS

~~ GLAUCONITE

~s GYPSIFEROUS

% HEAVY MINERAL
K KAOLIN
T MARLSTONE
3 MINERAL CRYSTALS
5 NODULES
= PHOSPHATE PELLET!
P PYRITE
H SALT CAST
* SANDY

«+ SILICEOUS

- SILTY

*+ TUFFACEOUS

Stringer

Ewmws ANHYDRITE STRINGER
ianmd BENTONITE STRINGER
== COAL STRINGER

mmmmm DOLOMITE STRINGER
Emmmm GYPSUM STRINGER
I—I—T LIMESTONE STRINGER
T+ MARLSTONE (CALC) STRG
== MARLSTONE (DOL) STRG
=1 SANDSTONE STRINGER

—— SHALE STRINGER

== SILTSTONE STRINGER

Other Syn

0 ORGANIC
Oil Show

P PINPOINT
[ DEAD "4 VUGGY
& EVEN

Engineering

i1 QUESTIONABLE

i SPOTTED STAININC ‘ BIT

Bl CASING
Porosity

+ CONNECTION (LEFT)
E EARTHY B CONNECTION (RIGHT)
B FENESTRAL 4HH CONNECTION GAS
F FRACTURE :: CORE - LOST

# INTERCRYSTALLINE H CORE - RECOVERED

% INTEROOLITIC ”. DST INTERVAL

A4 MoLDIC x FAULT

=) ror

4% GAS SHOV

I DEPTH I

T

\m_\ NORMAL F,

£ oIL sHow

% OVERTURN

M\\\ REVERSE |

] sIDEwALL
I siDEwALL

i SLIDE

(D] sUrRvEY

{FH TRIP GAS

7] WIRELINE

[ WIRELINE




1bols

IATION TOP L LITHOGRAPHIC
Rounding
/ M= MICROXLN
N DEPTH A ANGULAR = MUDSTONE
AULT F ROUNDED P= PACKSTONE
o SUBANG 4= WACKESTONE

IED STRATA  I" SUBRND

Sorting

-AULT
Textures

CORE (LEFT) Il MODERATE
CORE (RIGHT, E% BOUNDSTONE P POOR

& CHALKY I WELL

&3 CRYPTOXLN
: E EARTHY

[ESTED - LEF1 Fx FINELYXLN

[ESTED - RT % GRAINSTONE




Extraction O& 7 _ 7 7 7 Winder South 1{ | 7 2 2
Weld County, Colorado 376U 4EE MNN MNN
ROP Spud Date: 8-16-16
ROP Surface Casing @ 1,582 mmu:msjs.u A Kmmu Gwﬁ.u N
GAMMA 2-man logging / Geosteering Began: 8-16-16 /T \mﬂ, ( :_MV M~V N Sl VAV N N X e Wni Mv 7
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. N AN
100 units = 1% Methane CRER ~ \.\1/ 58U a8 wa bb L~
10000 units = 100% Methane pLinear Scale .z WY /N
Slide/Rotate
LI B B R R B L R R
Depth Labels 6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,7 6,730 6,740 6,750 6,760 6,770 6,780 6,790 6,800 6,810 €
1 1 1 T T 1 1 (BN 1 1 T T 1 1 T T 1 1 1 1 1 1 [ 1 1
All Depths Correspond to Driller's Pipe Tally _ 7 1F4 1E6 VG BGG: 30u 1F4 1E6
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C2 ------ |00 164 i, 100 1y
c3 ANl T N le> l\\) A /N N\ B
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Logarithmic Scale »
11 1 | |
6MD: 6,711' WOB: 25Klbs | 6100
Inclination: 6.13° Rotary: ORPM
Azimuth: 195.15° Strokes: 240SPM
TVD: 6,682.94' 7 Pump Rate: 698GPM
ZVS: -301.83" f .
Inclination: 14.05°
Azimuth: 231.16°
TVD: 6,776.48'
Well Bore VS: -291.53'
VD TVD (ft) TVD (ft)
6680-6740 SLTY SH/SH (75%): medgy- gy, sme 6740-6800 SLTY SH/SH (85%): medgy- gy,
brn mot, sb blky- sb plty, sme plty, frm- hd, ip sl sme v dk gy, sme It brn mot, sb blky- sb plty,
frm, sme intbdd wi v f sd- slt; SS (25%): pred sme plty, frm- hd, ip sl frm, sme intbdd wi v f
medgy- gy, bf- offwht-gy cmt mtx, occ trnsl grs- brn, sd- slt; SS (15%): pred medgy- gy, sme bf- mmoo-mmR_
fri- hd grn- mtx sup clus, ip sl frm, sme frm- fri shy offwht-gy cmt mtx, pred shy mtx, sme frm- fri @_VM, mﬂsm
grn m_ﬂc clus, i.- fgrd ma., slty- shy intbds shy grn sup clus, vf grd sd, slty- shy inthds 2000 plty, frm-
suly , ,
Images . f . 1
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Inclination: 25.9° Rotary: ORPM
Azimuth: 249.24° Strokes: 240SPM
TVD: 6,866.62' Pump Rate: 698GPM
VS: -262.76' ;
—_— — — — — — T T T — —_— — - 1
e~
B e T e e, gy — e
T - T T e e e
MD mb@w__
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Sharon Spring 2 Niobrara A
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Inclination: 44.6° Rotary: ORPM
>N_3.E:” mmw.Awo MD: 7,188" m:oxmm Nb.pmv_/\_
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7160-7220 MRLST (65%): gy-dk gy, frm, brit, mod 7220-7280 MRLST (85%): gy-dk

fis, sb plty-sb tab ctgs, mot brn-tn incl, tr pp mic fis, sb plty-sb tab ctgs, mot brn-t
7040-7100 SLTY SH/SH: medgy- gy, occ v dk 7100-7160 SLTY SH/SH: medgy- gy, occ v dk pyr, tr dissm pyr mod calc; CHK (35%): gyshbn-It pyr, tr dissm pyr mod calc; CHK
gy, sme It brn- bf mot, sb blky- sb plty, sme gy, sme It brn- bf mot, sb blky- sb plty, sme gy, com crm chky lamn, sl frm-brit, sb blky-sb tab, gy, com crm chky lamn, sl frm-bi
plty, frm- hd, ip sl frm, sb plty arg intbds oIty frm- hd, ip sl frm, wc,U_Q arg intbds tr free chk, mod-hi calc 9000 tr :mm, chk, 304-3_ calc
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[N N . - | I R
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MD: 7,283 6100 WOB: 50Klbs | 6100
Inclination: 61.45° Rotary: ORPM
Azimuth: 273.85° Strokes: 240SPM
TVD: 7,135.46' Pump Rate: 698GPM
VS: -3.74' MD: 7,378 MD: 7,473
Inclination: 73.88° Inclination: 84
Azimuth: 273.5° Azimuth: 272.
I L TVD: 7,171.48 TVD: 7,189.4¢
T T T T T T T T T T T T T TS 838 e I T o T T T T T T T T T T oa o g
————————— o538 VS: 176,855
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TVD(ft) TVD(ft)
7280-7340 MRLST (85%): gy-dk gy, frm, brit, 7340-7400 MRLST (85%): gy-dk gy, frm, brit, 7400-7460 MRLST (85%): gy-dk gy, frm, brit,

) d fis. sb pltv-sb tab b incl d fis. sb pltv-sb tab b incl ) ) 7460-7520 CHK(60%): |
gy, frm, brit, mod mod fis, sb plty-sb tab ctgs, mot brn-tn incl, tr mod fis, sb plty-sb tab ctgs, mot brn-tn incl, tr mod fis, sb plty-sb tab ctgs, mot brn-tn incl, tr chkv lamn & f chkv incl
vincl, tr pp mic pp mic pyr, tr dissm pyr mod calc; CHK (15%): pp mic pyr, tr dissm pyr mod calc; CHK (15%):  |pp mic pyr, tr dissm pyr mod calc; CHK (15%): d y q Y | '
(15%): gyshbn-It gyshbn-It gy, com crm chky lamn, sl frm-brit, gyshbn-It gy, com crm chky lamn, sl frm-brit, gyshbn-It gy, com crm chky lamn, sl frm-brit, sdy tex, tr ¢ gl-sdy omo-m
it, sb blky-sb tab sb blky-sb tab, tr free chk, mod-hi calc sb blky-sb tab, tr free chk, mod-hi calc sb blky-sb tab, tr free chk, mod-hi calc HCL rxn, MRLST (40%)

! ' 7 _ 7 _ 7 7 7 7 7 7 ctgs, slty-sl gt tex, mod
9000 9000




MW 8.3+

7 7 NT 8/18/16 m_:q.i |
VIS 36 T.r Size: 7 7/8
637u | | - Gas scale change Depth In: 7,628
// ROP (min/ff)
GAVIMAT(Ur|its
\I“HV GAS (units)
] - 2 AN ] = -
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T T T T T T T T T T T T T T T T
1F4 1E6 T /AVG BGG: 290u 1F4 1E6 AVG BGG: 130u
~ 1,000 1E5 g 1,000 1E5
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R 1,000 RIS & hob : e :
, > ] : b !
6100 WOB: 39Klbs | 6100
Rotary: 30RPM
Strokes: 240SPM
Pump Rate: 698GPM
MD: 7,569 MD: 7,695
.28° Inclination: 90.4° Inclination: ¢
15° Azimuth: 270.35° Azimuth: 26
w._ T T T T T T T T T T T T T TVD: N,H@&.@._H T T T T T T T T T " " " " " ' " " TVD: N,H@h
1._._....1._._....1._._....1._._....1._._....1._._....1._._....1._._....1._._....1._._....1._._....1._._....1._._....1._._.<mNNNOMW_.:.._._.41._._.41._._.41._._.41._._.41._441._441._441._441._441._4 ._._.41._._.41._._.41._._.41._._.41._._.41._._.41._.<mw©mw®mw_.m
TVD (ft) TVD (ft)

t gy-gy, frm-brit v arg LS wi occ thn
mod fis sb blky-sb plty ctgs, slty-gt-rr
Ic vn, rr ¢ pyr strg, med-hi calc wi cIn
: gy-dk gy, med fis sb blky-sb plty

calc wi brn mrly resdl
9000

7520-7580 CHK(70%): It gy-gy, frm-brit mod fis sb
blky-sb plty ctgs, v arg LS wi occ thn chky lamn & f
chky incl, f slty tex-rr gt tex wi rr f pyr clus strg, med-hi
calc wi cln HCL rxn, MRLST (30%): gy-dk gy, med fis
sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly
resd 7 7 _

7580-7640 CHK(80%): It gy-gy, frm-brit mod fis sb
blky-sb plty v arg LS ctgs, occ thn chky lamn & f chky
incl,pred f slty tex, med-hi calc wi cln HCL rxn, MRLST
(20%): pred gy, occ dk gy, med fis sb blky-sb plty
ctgs, sm-sl slty tex, rr f brn mrly incl, mod calc wi brn

mrly qmm,a_ _ 9000 7

7640-7700 CHK(85%): It gy-gy, frm-brit mod fis sb
blky-sb plty ctgs, v arg LS wi occ thn chky lamn & f
chky incl, tr c free chk, f slty tex-rr gt tex wi rr f pyr clu
strg, med-hi calc wi cln HCL rxn, MRLST (15%):
gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl gt tex,

mod calc wi brn mrly resd
1 , ,




7700-7760 CHK(85%): It gy-gy-dk gy ip, frm-brit mod
fis sb blky-sb plty ctgs, v arg LS wi occ thn chky lamn
& f chky incl, tr c free chk, f slty tex-rr gt tex wi rr f pyr
clus strg, med-hi calc wi cln HCL rxn, MRLST (15%):
gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl gt tex,
mod calc wi brn mrly resd

7760-7820 CHK(85%): It gy-gy, frm-brit v arg LS,
mod fis sb blky-sb plty ctgs, f slty tex, tr vf pyr & tr pyr
strg, occ thn chky lamn & f chky incl, rr c free chk,
med-hi calc wi cln HCL rxn, MRLST (15%): gy-dk
gy, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod

calc wi brn mrly resdl

| | 9000

7820-7880 CHK(80%): It gy-gy-dk gy ip, frm-brit mod
fis sb blky-sb plty ctgs, v arg LS wi occ thn chky lamn
& f chky incl, tr c free chk, f slty tex-rr gt tex wi rr f pyr
clus strg, med-hi calc wi cln HCL rxn, wi 20%

MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl

gt tex, mod calc wi brn mrly resd
, , i

> > L >
250 250 MW: 8.3 250
2000 2000 2000
ROP (min/fl.) ROP (min/fl) ROP (min/fl.)
GAMMAT(Urits GAMMATUrits GA >,>W
GAS (Units) GAS-(Units) — LT~ GAS-(Uph P
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0 0 ~—__| ~ 1o
<SS = (J.(V — e\ AN L~ < s -
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100 164 g & <z \48 0t el _ Jo4- 100 164
10§17 1;00 Ral EL 1,000 10 1,000
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6100 WOB: 31Klbs 6100 6100
Rotary: 60RPM
Strokes: 240SPM
Pump Rate: 698GPM
,
MD: 7,790 MD: 7,885’
9.29° Inclination: 89.43° Inclination: 89.33°
9.58° Azimuth: 269.55° Azimuth: 269.6°
24' - - - - . - - - - - - ITVD:7,195.3" - - - - - - - : - - - ~TVD: 7,196.33" . - - . -
h—
TVD (ft) TVD (ft) TVD (ft)

7880-7940 CHK(80%): It gy-gy, fr
mod fis sb blky-sb plty ctgs, f slty
strg, occ thn chky lamn & f chky ir
med-hi calc wi cln HCL rxn, MRL
med fis sb blky-sb plty ctgs, slty-s

wi brn mrly resd|

| 1 9000
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WOB: 31Klbs | 6100 6100
Rotary: 60RPM
Strokes: 240SPM
Pump Rate: 697GPM
MD: 7,981 MD: 8,076
Inclination: 89.73° Inclination: 90.91°
Azimuth: 270.22° Azimuth: 270.23°
- - - . - - - - _TVD: 7,197.12' - : - - TVD: 7,196.59'
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h— —
TVD (ft) TVD (ft)

m-brit v arg LS,

tex, tr vf pyr & tr pyr
\cl, rr ¢ free chk,

ST (20%): gy-dk gy,
| gt tex, mod calc

7940-8000 CHK (80%): It gy-gy-dk gy ip, frm-brit mod
fis sb blky-sb plty ctgs, v arg LS wi occ thn chky lamn
& f chky incl, tr ¢ free chk, f slty tex-rr gt tex wi rr f pyr
clus strg, med-hi calc wi cln HCL rxn, wi 20%
MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl
gt tex, mod calc wi brn mrly resd

8000-8060 CHK (80%): It gy-gy-dk gy ip, frm-brit v
arg LS wi f elong chky incl & thn lamn, mod fis sb
blky-sb plty ctgs, rr bent, f slty tex, tr vf pyr & tr pyr
strg, occ ¢ free chk, med-hi calc wi cln HCL rxn,
MRLST (20%): gy-dk gy, med fis sb blky-sb plty
oClgs, m_,a\-m_ gt ﬁmv,p mod om,_o wi brn mrly resd|

8060-8180 CHK (80%): It gy-gy-dk gy ip, frm-brit mod fis sb blky-sb p
lamn & f chky incl-elong chky incl, occ-com c free chk, rr vf pyr & pyr
rxn, wi 20% MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl gt t

9000
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WOB: 41Klbs 6100 DP (~5% pyr) 6100 MD: .
Rotary: 65RPM Inclir
Strokes: 240SPM Azim
Pump Rate: 697GPM TVD:
. , VS: ]
MD: 8,171 7 MD: 8,267
Inclination: 89.7° Inclination: 90.5°
Azimuth: 269.91° Azimuth: 269.28°
TVD: 7,196.09' TVD: 7,195.92'

ty ctgs, v arg LS wi occ thn chky
strg, tr bent, med-hi calc wi cin HCL
=X, mod calc wi brn mrly resd

TVD (ft)

8180-8240 CHK (80%): It gy-gy-dk gy ip, frm-brit v

arg LS wi f elong chky incl & thn lamn, mod fis sb
blky-sb plty ctgs, rr bent, f slty tex, tr vf pyr & tr pyr strg,
occ c free chk, med-hi calc wi cIn HCL rxn, MRLST
(20%): gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl

gt tex, mod calc wi brn mrly resdl
i — EVV[V] i

8240-8300 CHK (80%): It gy-gy-dk gy ip, frm-brit v
arg LS wi f elong chky incl & thn lamn, mod fis sb
blky-sb plty ctgs, rr bent, f slty tex, mod- abnt pyr & tr
pyr strg, occ ¢ free chk, med-hi calc wi cln HCL rxn,
MRLST (20%): gy-dk gy, med fis sb blky-sb plty

Q@m,m_a\-m_@:mx.30nom_o<<_c331<8ma_
| f f

TVD (ft)

8300-8360 CHK (80%): It gy-gy-dk gy ip,
frm-brit v arg LS wi f elong chky incl & thn
lamn, mod fis sb blky-sb plty ctgs, rr bent, f
slty tex, mod- abnt pyr & tr pyr strg, occ c free
chk, med-hi calc wi cIn HCL rxn, MRLST
(20%): gy-dk gy, med fis sb blky-sb plty ctgs,
m,_Q-m_ gt ﬁm,x, mod om,_o wi brn mrly resd|

9000
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250 250
2000 2000
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,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450 8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560 8,570 ¢
1E4 1E6 1E4 1E6
1,000 185 L,0g@ vy d1ES | et PErrr
B2l AR e xad. .
.-..-l..ln.........-.......- S L LI L L] R e SR e L LLLL LY Liap i GAS (Units)[C1- M\_u_u_K_w. = I T —
o R 100 || f1Ba | jd=be- N S s L) “eat-o s B R R SR 3 TS
10 1,000 10 1,000
(1 >
3,362 6100 MD: 8,458 \WOB: 39Klbs MD: 8,553
ation: 90.1° Inclination: 90.4° Rotary: 65RPM Inclination: 90.57°
uth: 268.77° Azimuth: 270.12° Strokes: 240SPM Azimuth: 270.17°
7,195.44' TVD: 7,195.02' Pump Rate: 698GPM TVD: 7,194.22'
,065.65' VS: 1,161.64' VS: 1,256.63'

TVD (ft) TVD (ft)

8360-8420 CHK (90%): pred gy, sme It gy- 8540-8600 CHK (90%): pre:
med gy, offwht- bf- It brn mot thru, pred frm, 8420-8480 CHK (90%): pred gy, sme It gy- med gy, | 8480-8540 CHK (90%): pred gy, sme It gy- med gy, med gy, offwht- bf- It brn mc
pred sb blky- blky, sl arg thru, mrly intbds, Ise offwht- bf- It brn mot thru, pred frm, pred sb blky- offwht- bf- It brn mot thru, pred frm, pred sb blky- blky, pred sb blky- blky, sl arg thr
cal, mod calc incl, occ frac fl- euhed cal, rr pyr; blky, sl arg thru, tr sl mrly intbds, Ise cal, mod calc sl arg thru, tr sl mrly intbds, Ise cal, mod calc incl, occ Ise cal, mod calc incl, occ el
MRLST (10%): dk gy- blk, sb blky, sl frm- sl incl, occ euhed cal, tr pyr; MRLST (10%): dk gy- blk, | euhed cal, tr pyr; MRLST (10%): dk gy- blk, sb blky, sl MRLST (10%): dk gy- blk, s
J_a, _Ecnn,é_ chk 9000 sb U__Aw\, sl frm- w_ hd, _EU_QQ wi chk frm- sl Ja, _:Hcan.éc_cm:x :_a, intbdd ,<<_ chk




2 2-1-603u Segment of Polyflow replace
250 250,
2000 2000 1C
ROP (min/ff) ROP 603y
\\Il/ GANIMA(units GAMNA [uns
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,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,680 8,690 8,700 8,710 8,730 8,740 8,750 8,760 8,770 8,780 8,790 ¢
1E4 1E6 1E4 1E6
1,000 1E5 1,00gA T H4ET,
—— -.-0- ot“..v — Nl /III "o -/0 sajnupnns s —
% GAS ( s_mvd\_.ﬁlaﬁpe S48 (Uinits) [C1-04 (PR /F\- 1
.l LA
5 B R / 100 MEd= < /ﬁh \ 100+ |1E4 ~ .,.f..V\\ P o i
N 3. o . 5 _o\ | PR SR -
o 1,000 10— 1,00 ! ¥
3 . f
6100 MD: 8,648 6100 MD: 8,744'

Inclination: 90.87°
Azimuth: 269.97°
TVD: 7,193.03'
VS: 1,351.63'

Inclination: 90.77°
Azimuth: 270.75°
TVD: 7,191.65'
VS: 1,447.61'

1 gy, sme It gy-
t thru, pred frm,

U, tr sl mrly intbds,
thed cal, tr pyr;
b blky, sl frm- sl

TVD (ft)

8600-8660 CHK : pred gy, sme It gy- med gy- bf,
offwht- bf- It brn mot thru, pred frm- sl frm, pred sb
blky- blky, sl arg thru, tr sl mrly intbds, sme Ise cal,

omod om,_o _:o_,: mc:mn om_,. :E\?Uma

TVD (ft)

8660-8720 CHK : pred gy, sme It gy-
med gy- bf, offwht- bf- It brn mot thru,
pred frm- sl frm, pred sb blky- blky, sl
arg thru, tr sl mrly intbds, sme Ise cal,
mod calc incl, ,: euhed cal, rr pyr- bent

8720-8780 CHK : pred gy, sme It gy- med gy- bf,
offwht- bf- It brn mot thru, pred frm- sl frm, pred
sb blky- blky, sl arg thru, tr sl mrly intbds, sme

Ise cal, mod calc incl, tr euhed cal, rr pyr- bent
, , 1

8780-8840 ClI
gy, offwht- bf-
blky- blky, sl ¢
sme calc incl,
blky, ,w_ frm-s
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NW ] 2 2
_ 250 MW: 8.3 250 250
57U 00 VIS: 37 2000 2000
ROP (min/fl.) ROP (min/fl) ROP (min/fl.)
G A (Uit GAVMMA(URitS GAVIMAT(Un|its
— -
g S~ /\\\ AT S ~N1 ~1 PR N
2
~ ™ A i ha AN (N =

,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880 8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980 8,990 9,000 9,010

‘"

1E4 1E6 1E4 1E6 1E4 1E6
f Eans = 1 B e oo TR Y [RSeE i XIn T
L IR ETTEDT OO — L [Bullulslulle o ikl
GAS (Unttsy| €€ PP - . ...\.un..\ /hv GAS{unitey €44 RPN LT R  |.GAS Winits) [C1-CA(PP
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10 1,000 , 10 1,000 ” 10 1,000
! T ) ¥
> 1 [ il 7 7
6100 MD: 8,838.91" 6100 MD: 8,933.91" WOB: 32Klbs 6100
Inclination: 89.19° Inclination: 88.99° Rotary: 65RPM
Azimuth: 271.96° Azimuth: 271.01° Strokes: 240SPM
TVD: 7,191.69' TVD: 7,193.19' Pump Rate: 698GPM
VS: 1,542.5' VS: 1,637.46'

TVD (ft) TVD (ft) TVD (ft)

8960-9020 CHK (75%): pred med gy, sme It

1K (85%): pred gy, sme It gy- med 8840-8900 CHK (85%): pred gy, sme It gy- med 8900-8960 CHK (85%): pred gy, sme It gy- med gy, offwht- bf- It brn mot thru, pred frm- sl hd,
It brn mot thru, pred frm, pred sb gy, offwht- bf- It brn mot thru, pred frm- sl frm, pred gy, offwht- bf- It brn mot thru, pred frm, pred sb pred sb blky- blky, sl arg thru, sme sl mrly
rg thru, sme sl mrly intbds, Ise cal, sb blky- blky, sl arg thru, sme s| mrly intbds, Ise blky- blky, sl arg thru, sme sl mrly intbds, Ise cal, intbds, mod arg, Ise cal, sme calc incl, rr bent;
rr bent; MRLST (15%): dk gy- blk, sb cal, sme calc incl, rr bent; MRLST (15%): dk gy- sme calc incl, rr bent; MRLST (15%): dk gy- sl blk, MRLST (25%): dk gy- sl blk, sb blky, sl frm- sl
| hd, intbdd wi chk blk, sb blky, sl frm- sl hd, intbdd wi chk 9000 sb blky, sl frm- sl| hd, intbdd wi chk hd, intbdd wi chk 9000
e 1 , , , , , , ,
: 4 ] 3
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2000 2000
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,020 9,030 9,040

9,090 9,100 9,110 9,120 9,130

9,150 9,160 9,170 9,180 9,190

9,200 9,210 9,220 9,230 <
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MD: 9,029.91" 6100 MD: 9,124.91" 6100 MD: 9,220.91"

Inclination: 88.22°
Azimuth: 270.4°
TVD: 7,195.53'
VS: 1,733.43'

Inclination: 89.8°
Azimuth: 270.86°
TVD: 7,197.17
VS: 1,828.41"

Inclination: 90.03°
Azimuth: 270.51°

TVvD: 7,197.31'
VS:1,924.4'

9020-9080 CHK (75%): pred med gy, sme It
gy, offwht- bf- It brn mot thru, pred frm- sl hd,
pred sb blky- blky, sl arg thru, sme sl mrly
intbds, mod arg, Ise cal, sme calc incl, rr bent;
MRLST (25%): dk gy, sme sl blk, sb blky, sl

frm- sl hd, intbdd wi chk
, , 1

TVD (ft)

9080-9140 CHK (75%): pred med gy, sme
It- dk gy, offwht- bf- It brn mot thru, pred frm-
sl hd, pred sb blky- blky, sl- mod arg thru,
sme sl mrly intbds, Ise cal, sme cal incl, rr
pyrc bent; MRLST (25%): dk gy, sme sl blk,
sb blky, sl frm- sl| hd, intbdd wi chk

] v |

9140-9200 CHK (75%): pred med gy, sme It- dk

TVD (ft)

9200-9260 CHK (75%): pred me

gy, offwht- bf- It brn mot thru, pred frm- sl hd, pred offwht- bf- It brn mot thru, pred fr

sb blky- blky, sl- mod arg thru, sme sl mrly

intbds, Ise cal, sme cal incl, rr pyrc bent; MRLST

(25%): dk gy, sme sl blk, sb blky, sl frm- sl hd,

intbdd wi chk, rr euhed cal
1 , ,

blky- blky, sl- mod arg thru, sme
cal, sme cal incl, rr pyrc bent; MF
sme sl blk, sb blky, sl frm- sl hd,

@oom::mn, cal 7 7




250

Re route Polyflow 2000 2000
ROP (min/fy) Re route Polyflow ROP (min/fy) Re route Polyflow
GAMMA(units \/ ANMA(Urits Y
GA /] T ———— o~ —— | \\\ GAS Uinitsy / \I\
0 0
0 0
— = ™ —ANA
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9,260 9,270 00 9,310 9,320 9,330 9,340 9,350 9,360 9,370 9,390 9,400 9,410 9,420 9,430 9,440 9,450 ¢
1E4 1£6 1E4 1£6
1,000 165 1,000 165

100 1E4 100 1E4
10 1,000 10 1,000
i
6100 MD: 9,315.91 MD: 9,410.91'
Inclination: 90.54°
Azimuth: 270.82°
TVD: 7,196.84'
VS: 2,019.4'

Inclination: 92.42°
Azimuth: 271.27°
TVD: 7,194.39'
VS: 2,114.35'

d gy, sme It- dk gy,
m- sl hd, pred sb
sl mrly intbds, Ise
LST (25%): dk gy,
intbdd wi chk, rr

TVD (ft)

Cuttings appear darker due to

9260-9320 CHK (75%): pred med gy, sme It-
dk gy, offwht- bf- It brn mot thru, pred frm- sl
hd, pred sb blky- blky, sl- mod arg thru, sme

sl mrly intbds, Ise cal, sme cal incl, rr pyrc
bent; MRLST (25%): dk gy, sme sl blk, sb blky,

sl frm- sl hd, intbdd wi chk, rr
,

euhed cal

obm stain left over when sample doesn't dry thouroughly

9320-9380 CHK (85%): pred med gy, ip It- dk gy,
offwht- bf- It brn mot thru, pred frm- sl hd, pred sb
blky- blky, sl- mod arg thru, sme sl mrly intbds, Ise
cal, mod cal incl, mod frac fl-euhed cal, obm stn;
MRLST (15%): dk gy, sme sl blk, sb blky, sl frm- sl

hd, intbdd wi chk, mod calc incl rr euhed cal
, , 1

TVD (ft)

9380-9440 CHK (85%): pred med gy, ip It- dk gy,
offwht- bf- It brn mot thru, pred frm- sl hd, pred sb
blky- blky, sl- mod arg thru, sme sl mrly intbds, Ise
cal, mod cal incl, mod frac fl-euhed cal, obm stn;
MRLST (15%): dk gy, sme sl blk, sb blky, sl frm- sl
hd, intbdd wi chk, mod calc incl rr euhed cal

7 — 9000 7

9440-9500 Ct
offwht- bf- It b
blky- blky, sl-
cal, mod cal ii
MRLST (15%
hd, intbdd wi «
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250 250
2000 2000
ROP (min/ff) ROP (min/ff)
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WOB: 33Klbs ‘MD: 9,506.91" MD: 9,601.91'
Rotary: 240RPM Inclination: 92.96° Inclination: 91.24°
Strokes: 240SPM Azimuth: 271.04° Azimuth: 270.55°
Pump Rate: 697GPM TVD: 7,189.88' TVD: 7,186.4'
VS: 2,210.23' VS: 2,305.15'
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—uttings appear darker due to obm stain

1K (85%): pred med gy, ip It- dk gy,
rn mot thru, pred frm- sl hd, pred sb
mod arg thru, sme sl mrly intbds, Ise
1cl, mod frac fl-euhed cal, obm stn;

): dk gy, sme sl blk, sb blky, sl frm- sl
>hk, mod calc incl rr euhed cal

&

TVD (ft)

left over when sample doesn't dry thouroughly
, , , , |

cal, mod cal incl, mod frac fl-euhed cal, obm stn;

hd, intbdd wi chk, mod calc incl rr euhed cal

90uV

9500-9560 CHK (85%): pred med gy, ip It- dk gy,
offwht- bf- It brn mot thru, pred frm- sl hd, pred sb
blky- blky, sl- mod arg thru, sme sl mrly intbds, Ise

MRLST (15%): dk gy, sme sl blk, sb blky, sl frm- sl

TVD (ft)

9560-9620 CHK (85%): pred med gy, ip It- dk gy,
offwht- bf- It brn mot thru, pred frm- sl hd, pred sb
blky- blky, sl- mod arg thru, sme sl mrly intbds, Ise
cal, mod cal incl, mod frac fl-euhed cal, obm stn;
MRLST (15%): dk gy, sme sl blk, sb blky, sl frm- sl
hd, jﬁcnn wi o,:_ﬁ mod calc incl rr euhed cal

9620-9680 CHK (90%): pred med gy, ip It- dk gy,
sme brn- tn offwht- bf- It brn mot thru, pred frm- sl
hd, pred sb blky- blky, ip sb plty, sl arg thru, Ise
cal, mod cal incl, mod frac fl cal, tab- euhed cal;
MRLST (10%): dk gy, sme sl blk, sb blky, sl frm-
sl :J& chky _:Jcnm. BOQ_om_o incl
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MD: 9,698 6100 MD: 9,793 6100 MD: 9,889
Inclination: 91.11° Inclination: 90.34° Inclination: 89.5°
Azimuth: 269.75° Azimuth: 269.91° Azimuth: 270.01°
TVD: 7,184.43' TVD: 7,183.23' TVD: 7,183.36'
VS: 2,401.22' VS: 2,496.21" VS: 2,592.21"

TVD (ft) TVD (ft)
9680-9740 CHK (90%): pred med gy, ip It- dk . 9860-9920 CHK(90%): pred m
gy, sme brn- tn offwht- bf- It brn mot thru, pred 9740-9800 CHK: pred med gy, ip It- dk gy, 9800-9860 CHK: pred med gy, ip It- dk gy, sme brn- tn, offwht- bf- It brn m
frm- sl hd, pred sb blky- blky, ip sb plty, sl arg sme brn- tn, offwht- bf- It brn mot thru, pred sme brn- tn, offwht- bf- It brn mot thru, pred hd, pred sb blky- blky, ip sb plt
thru, Ise cal, mod cal incl, mod frac fl cal, tab- frm- sl hd, pred sb blky- E_Q. ip sb plty, sl arg frm- sl hd, pred sb blky- blky, ip sb plty, sl arg Ise cal, mod cal incl, tr frac fl c:
euhed cal; MRLST (10%): dk gy, sme sl blk, sb thru, occ Ise cal, mod cal incl, tr :mo.q_ cal, occ thru, occ Ise cal, mod cal incl, tr frac fl cal, occ sme sl mrly intbds; (10%): dk ¢
blky, sl frm- sl hd, chky intbds, mod calc incl m_::ma om_.f: pyrc Uwsﬁ. sme sl mrly intbds w00 €uhed cal, sme sl mrly intbds blky, sl frm- sl hd, chky intbds,
| | e | , , , , , !
et
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,900 9,910 9,920 9,930 9,940 9,950 9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050 10,060 10,070 10,080 10,090 10,100 10,110 1
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6100 MD: 9,984 6100 WOB: 42Klbs MD: 10,080 6100
Inclination: 88.39° Rotary: 65RPM Inclination: 90.13°
Azimuth: 270.55° Strokes: 240SPM Azimuth: 271.76°
TvD: 7,185.11" Pump Rate: 697GPM TVD: 7,186.35'
VS: 2,687.19' VS: 2,783.16'
_ o o o o o o ﬂlﬂ o o o o o = ﬂlﬂ o o
TVD (ft) TVD (ft) TVD (ft)
ed gy, ip It- dk gy, 101(
ot thru, pred frm- sl 9920-9980 CHK: pred med gy, ip It- dk gy, 9980-10040 CHK: pred med gy, ip It- dk gy, 10040-10100 CHK: pred med gy, ip It- dk gy, ocCC |
y, sl arg thru, occ sme brn- tn, offwht- bf- It brn mot thru, pred sme brn- tn, offwht- bf- It brn mot thru, pred sme brn- tn, offwht- bf- It brn mot thru, pred thru,
l, occ euhed cal, frm- sl hd, pred sb blky- blky, ip sb plty, sl arg frm- sl hd, pred sb blky- blky, ip sb plty, sl arg frm- sl hd, pred sb blky- blky, ip sb plty, sl sb b
y, sme sl blk, sb thru, occ Ise cal, mod cal incl, tr frac fl cal, occ thru, occ Ise cal, mod cal incl, tr frac fl cal, occ arg thru, occ Ise cal, mod cal incl, tr frac fl Ise c
mod calc incl tab cal, occ dk sl mrly intbds tab cal, occ dk sl mrly intbds cal, occ tab cal, occ dk sl mrly intbds 9000 bent
i , 1 , | I , , ,

B
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1420u Js50 Broken Pnuematic Agitator Motor Js50
| 2000 2000
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,120 10,130 10,140 10,150 10,160 10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270 10,280 10,290 10,300 10,310 10,320 10,330 1
1E4 1E6 1E4 1E6
\\ ] o 1,000 1E5 P 1,000 185
ola JPUR ( EES  R ...-- ] -.I-I.Puk-n. nr-ll-\\‘l-ﬂ
V) Vs N A NN GAS (units)[C1-04 (PRM) \ solrale sl ala, | | GAS (Units)|C1-CAPRM) || \._
> 1 <. .b PO, A R s b =
o { = A TR A T Adainh il CEET A I B 1060 1k4 I RS SN
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MD: 10,175' 6100 MD: 10,271 6100
Inclination: 90.4° Inclination: 89.77°
Azimuth: 271.99° Azimuth: 271.54°
TVD: 7,185.91' TVD: 7,185.77'
VS: 2,878.12' VS: 2,974.08'
— = = = — = = = = = = = — = = = = = ,
TVD (ft) TVD (ft)
10280-10340 CHK(90%): pred med gy- gy, ip It, occ
)0-10160 CHK: pred med gy- gy, ip It, 10160-10220 CHK: pred med gy- gy, ip It, occ 10220-10280 CHK: pred med gy- gy, ip It, dk gy, tr brn- tn, offwht- bf- It brn mot thru, pred frm- sl
ik gy, tr brn- tn, offwht- bf- It brn mot dk gy, tr brn- tn, offwht- bf- It brn mot thru, pred occ dk gy, tr brn- tn, offwht- bf- It brn mot hd,sme hd- sl frm, pred sb blky- blky, occ sb plty, sme
pred frm- sl hd,sme hd- sl frm, pred frm- sl hd,sme hd- sl frm, pred sb blky- blky, thru, pred frm- sl hd,sme hd- sl frm, pred sl arg thru, tr dk sl mrly intbds, occ Ise cal, mod cal
ky- blky, occ sb plty, sl arg thru, occ occ sb plty, sme sl arg thru, occ Ise cal, mod sb blky- blky, occ sb plty, sme sl arg thru, tr _incl, tr frac fl cal, rr pyrc bent; MRLST(10%): dk gy,
al, mod cal incl, rr frac fl cal, rr pyrc cal incl, tr frac fl cal, rr pyrc bent, tr dk sl mrly dk sl mrly intbds, occ Ise cal, mod cal incl, sme sl blk, sb blky, sl frm- sl hd, chky intbds, mod
, tr dk sl mrly intbds _,:an 9000 tr frac ﬁ,_ cal, rr 3_\3 bent calc _:o_, _ 9000
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Rebuild Gas Agitator al :
9 wwmu Rebuild Gas Agitato wwmu Rebuild Gas Agitator
ROP (min/fl) ROP (min/i{)
— T GAMMA(Tr|its iy GAMMA (Tr|its
I —— ~uits) )T ~— N L —_— A | \I GAS IS
0 0
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= N A AT S W™ N\ .\ A &
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),340 10,350 10,360 10,370 10,380 10,390 10,400 10,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480 10,490 10,500 10,510 10,520 10,530 10,540 10,550 1
1E4 1E6 1E4 1E6
1,000 1E5 1,000 1E5
[c GAS (Units)[C1-04 (PPM) GAS (Uinits) [C1-04 (PPM)
T A R 100 1E4 100 1E4
e . 10 1,000 10 1,000
- -
MD: 10,366' 6100 MD: 10,461' WOB: 39Klbs MD: 10,55
Inclination: 90.24° Inclination: 91.85° Rotary: 65RPM Inclination
Azimuth: 270.05° Azimuth: 269.62° Strokes: 240SPM Azimuth: Z
TVD: 7,185.76' TVD: 7,184.03' Pump Rate: 698GPM TVD: 7,18
VS: 3,069.07' VS: 3,164.05' VS: 3,260'

TVD (ft) TVD (ft)

10340-10400 CHK(90%): pred med gy- gy, ip It, occ
dk gy, tr brn- tn, offwht- bf- It brn mot thru, pred frm- sl
hd,sme hd- sl frm, pred sb blky- blky, occ sb plty, _

sme sl arg thru, tr dk sl mrly intbds, occ Ise cal, mod 10400-10460 CHK: pred gy, ip It gy- med gy, tr 10460-10520 CHK: pred gy, ip It gy- med gy, tr 10520-10580 CHK: pred gy, if
cal incl, tr frac fl cal, rr pyrc bent; MRLST(10%): dk gy, brn- tn, offwht- bf- It brn mot thru, pred sl frm, brn- tn, offwht- bf- It brn mot thru, pred sl frm, brn- tn, offwht- bf- It brn mot th
sme sl blk, sb blky, sl frm- sl hd, chky intbds, mod sme sl hd- sft, pred sb blky- blky, occ sb plty, sme sl hd- sft, pred sb blky- blky, occ sb plty, sl hd- sft, pred sb blky- blky, o
calc _:_o_ 7 9000 o,oo arg H:,E. tr Ise o,m_. tr cal incl omo arg E:,r tr Ise om,_. tr cal _3&.2@ mrly intbds :_E,, tr Ise om,_. tr cal _sm_. rr mrl
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),560 10,570 10,580 10,590 10,600 10,610 10,620 10,630 10,640 10,650 10,660 10,670 10,680 10,690 10,700 10,710 10,720 10,730 10,740 10,750 10,760 10,770 1
1E4 1E6 1E4 1E6
1,000 1E5 1,000 1E5
GAS (Units)|C1-04 (PPM) GAS (U1 GEGH] =0 B e e
100 1E4 100 1E4 I
1 1
10 1,000 10 11,000
T
i s
7 6100 MD: 10,652 6100 MD: 10,747
- 91.78° Inclination: 91.48° Inclination: 91.11°
69.43° Azimuth: 268.53° Azimuth: 268.36°
0.99' TVD: 7,178.29' TVD: 7,176.14'
VS: 3,354.94' VS: 3,449.87
-— T ___ T ___ T ___ T ___ T _ T __ r _ I _ r _ T _ r _ 1T _ T _ — T T T T T T T T T T T T T T T T T T T T

It gy- med gy, tr
ru, pred sl frm, sme
>c sb plty, occ arg

TVD (ft)

10580-10640 CHK: pred gy, ip It gy- med gy, tr
brn- tn, offwht- bf- It brn mot thru, pred sl frm, sme
sl hd- sft, pred sb blky- blky, occ sb plty, occ arg
thru, ,: Ise cal, tr cal _so_,. rr mrly intbds

10640-10700 CHK (90%): pred med gy- gy, ip It- dk
gy, tr brn- tn, offwht- bf- brn mot thru, pred frm- sl
hd,sme hd- sl frm, pred sb blky- blky, occ sb plty, sme
sl arg thru, tr dk sl mrly intbds, occ Ise cal, mod cal
incl, tr pyr, rr pyrc bent; MRLST(10%): med- dk gy,
sme sl blk, sb blky, sl frm- sl hd, chky intbds, mod
calc _:o__ 7 7

TVD (ft)

10760-10820 C
gy, tr brn- tn, of
hd,sme hd- sl fi
sme sl arg thru
cal incl, tr pyr, 1
sme sl blk, sb k
calc incl

10700-10760 CHK (90%): pred med gy- gy, ip It-
dk gy, tr brn- tn, offwht- bf- brn mot thru, pred
frm- sl hd,sme hd- sl frm, pred sb blky- blky, occ
sb plty, sme sl arg thru, tr dk sl mrly intbds, occ
Ise cal, mod cal incl, tr pyr, rr pyrc bent; _
MRLST(10%): med- dk gy, sme sl blk, sb blky, sl

frm- sl hd, chky intbds, mod calc incl
, , ,

9000
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6100 MD: 10,842’ 6100 MD: 10,937 WOB: 21Klbs
Inclination: 91.61° Inclination: 91.95° Rotary: 65RPM
Azimuth: 268.5° Azimuth: 268.7° Strokes: 240SPM
TVD: 7,173.89' TVD: 7,170.93' Pump Rate: 697GP)
VS: 3,544.8' VS: 3,639.72'

TVD (ft)

HK (80%): pred med gy- gy, ip It- dk
fwht- bf- brn mot thru, pred frm- sl

'm, pred sb blky- blky, occ sb plty,

tr dk sl mrly intbds, occ Ise cal, mod

r pyrc bent; MRLST(20%): med- dk gy,
Iky, sl frm- sl hd, chky intbds, mod

9000

10820-10880 CHK (90%): pred med gy, occ It- dk
gy, sme brn, offwht- bf- brn mot thru, pred frm- sl
hd, occ hd- sl frm, pred sb blky- blky, occ sb plty,
sme sl arg thru, tr dk sl mrly intbds, occ Ise cal,
mod cal incl, tr pyr, rr pyrc bent; MRLST (10%):
med- dk gy, sme sl blk, sb blky, sl frm- sl hd, chky

intbds, mod calc incl
| |

TVD (ft)

10880-10940 CHK (90%): pred med gy, occ It-
dk gy, sme brn, offwht- bf- brn mot thru, pred
frm- sl hd, occ hd- sl frm, pred sb blky- blky, occ
sb plty, sme sl arg thru, tr dk sl mrly intbds, occ
Ise cal, mod cal incl, tr pyr, rr pyrc bent; MRLST
(10%): med- dk gy, sme sl blk, sb blky, sl frm-
w_, hd, chky intbds, mod calc incl

10940-11000 CHK (80%): It gy-gy-gy brn-dk gy ip,
frm-brit mod fis sb blky-sb plty ctgs, v arg LS wi occ
f-uf-elong chky incl, slty-sl gy tex, tr c free chk, rr vf py
& pyr strg, med-hi calc wi cln HCL rxn, wi 20%
MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl

gt tex, mod calc wi brn mrly resd
1 , ,




2 MW 8.3+ MW: 8.3
2bob -bob VIS 36 VIS: 36 -bob
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1,000 11,010 11,020 11,030 11,040 11,050 11,060 11,070 11,080 11,090 11,100 11,110 11,120 11,130 11,140 11,150 11,160 11,170 11,180 11,190 11,200 11,210 1
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6100 MD: 11,033’ 6100 MD: 11,128’ 6100
Inclination: 92.35° Inclination: 91.68°
Azimuth: 268.24° Azimuth: 267.76° MD
A TVD: 7,167.33' TVD: 7,163.99' Incl
VS: 3,735.61' VS: 3,830.49' AzZir
TVL
VS:

HH M HH

TVD (ft) TVD (ft) TVD (ft)

11180-11240 CHK (75%): It gy-gy-

11120-11180 CHK (80%): It gy-gy-gy brn-dk gy ip, occ f-elong wh chky incl, frm-brit v

11060-11120 CHK (80%): It gy-gy-gy brn-dk gy ip wi occ f-elong wh chky incl, frm-brit v arg LS, mod fis frm-brit mod fis sb blky-sb plty ctgs, v arg LS wi occ blky-sb plty ctgs, v slty-sl gy tex, tr

r|  sb blky-sb plty ctgs, v slty-sl gy tex, tr ¢ free chk, rr vf pyr & pyr strg, med-hi calc wi cln HCL rxn, wi 20% f-uf-elong chky incl, slty-sl gy tex, tr ¢ free chk, rr vf pyr | & pyr strg, med-hi calc wi cln HCL
MRLST: gy-dk gy wi dk gy brn mrly incl & mot, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn & pyr strg, med-hi calc wi cln HCL rxn, wi 20% MRLST: gy-dk gy wi dk gy brn mrh

mrly resd| MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl sb blky-sb plty ctgs, slty-sl gt tex, r

gt tex, mod calc wi brn mrly resdl mrly resd|
, ,

, 1 — 9000 7

9000 9000
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Inclination: 92.89°
Azimuth: 270.47°

Inclination: 92.85°
Azimuth: 270.23°
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gy brn-dk gy ip wi
arg LS, mod fis sb
c free chk, rr vf pyr
rxn, wi 25%

/ incl & mot, med fis
nod calc wi brn

11240-11360 CHK (70%): It gy-gy brn-med gy-gy ip, v arg LS wi occ f-uf-elong chky incl, frm-brit mod fis
sb blky-sb plty ctgs, slty-sl gy tex, tr ¢ free chk & rr pyr clus, med-hi calc wi cln HCL rxn, incr mot wi brn

mrly incl grdg to MRLST (30%): gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly
resdl

TVD (ft)

11360-11420 CHK (75%): It gy-gy-gy brn-dk gy ip wi
occ f-elong wh chky incl, frm-brit v arg LS, mod fis sb
blky-sb plty ctgs, v slty-sl gy tex, tr ¢ free chk, rr vf pyr &
pyr strg, med-hi calc wi cln HCL rxn, wi 25% MRLST:
gy-dk gy wi dk gy brn mrly incl & mot, med fis sb
blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly

9000

11420-11480 C
frm-brit mod fis
f-uf-elong chky
& pyr strg, mec
MRLST: gy-dk
gt tex, mod cal
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1,440 11,450 11,460 11,470 11,480 11,490 11,500 11,510 11,520 11,530 11,540 11,550 11,560 11,570 11,580 11,590 11,600 11,610 11,620 11,630 11,640 11,650 1

T [ T T 1
AVG BGG: 295u 1F4 1E6 VG BGG: 375u 1F4 1E6 AVG BGG:
P e el o3 I ) A CLE S P 1 RPRITIT 1,000 1B5
T SO DT RPN ISRRSTTET EEFTITEI L LAk L CLLLLL LU oy
- GAS (units)[C1-C4 (PRM) ™ L] GRS istreica (PR
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100 12 i P O P P P P o - ol el : 100 Hmb//h.. J
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WOB: 39Klbs | % 6100
_uo:w_Mv\” .mm_uv_/\_ MD: 11,509" MD: 11,604'
W:o mm_u. wawoﬂ_/m_w_u_/\_ Inclination: 93.26° Inclination: 92.32°
ump Rate: Azimuth: 270.25° Azimuth: 270.73°
TVD: 7,145.72' TVD: 7,141.1
VS: 4,210.96' VS: 4,305.85'

TVD (ft) TVD (ft)

11600-11660 CHK (80%): pred It gy, occ gy-gy
brn-dk gy, v arg LS wi occ f-uf-elong chky incl, frm-brit
mod fis sb blky-sb plty ctgs, slty-sl gt tex, rr vf pyr & tr

11480-11540 CHK (70%): It gy-gy brn-med gy-gy ip, v
HK (70%): It gy-gy-gy brn-dk gy ip, arg LS wi occ f-uf-elong chky incl, frm-brit mod fis sb 11540-11600 CHK (75%): pred It gy, occ gy brn &

.mc_c__A_v\-wJ U_MW\ oﬁﬁm. <qm6 _.M_AE_ omo c___Q-mc ﬂah_.oaw. m_Q-_m_ m_ﬁMMx. tr o free o:ﬁx wh pyr _ M_A @W M_MB _mm _39H<<_ q-m__osmw ow”o\ incl, H:s-cmﬁ mod pyr strg, tr ¢ free chk, med-hi calc wi cln HCL rxn, incr
incl, mQ-m. gt tex, tr ¢ free chk, rr vf pyr| clus, med-hi calc wi cln rxn, incr mot wi brn mrly is s y-sb plty ctgs, m.Q-m gt tex, rr vf pyr & pyr mot wi brn mrly incl grdg to MRLST (20%): gy-dk gy,
-hi calc wi cIn HCL rxn, wi 30% incl grdg to MRLST (30%): gy-dk gy, med fis sb strg, tr ¢ free chk, med-hi calc wi cln HCL rxn, wi )

. . ! med fis sb blky-sb plty ctgs, slty-sl gt tex, mod calc
gy, med fis sb blky-sb plty ctgs, slty-sl | blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly 25% MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, wi brn mrly resdl
> wi brn mrly resdl resdl 7 _ 9000 7 slty-sl mﬁ tex, 301 calc wi w,:: mrly resdl 9000 7
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11660-11720 CHK (80%): It gy-gy-gy brn-dk gy ip, 11720-11780 CHK (80%): It gy-gy-gy brn-dk gy ip,
frm-brit mod fis sb blky-sb plty ctgs, v arg LS wi occ frm-brit mod fis sb blky-sb plty ctgs, v arg LS wi occ
f-uf-elong chky incl, slty-sl gt tex, tr ¢ free chk, rr vf pyr | f-uf-elong chky incl, slty-sl gt tex, tr ¢ free chk, rr vf pyr
& pyr strg, med-hi calc wi cln HCL rxn, wi 20% & pyr strg, med-hi calc wi cln HCL rxn, wi 20%
MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl | MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl

gt tex, mod calc wi brn mrly resdl 9000 gt tex, mod calc wi brn mrly resdl
, , , , , 1

11780-11900 CHK (85%): pred It gy-gy, occ dk gy, frm-brit mod fis sb blky-sb plty ctgs, v
f-uf-elong chky incl, occ ¢ chky lamn & incl, rr c free chk, slty-sl gt tex, rr vf pyr & pyr strg,
HCL rxn, wi 15% MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi

_ 9000 7 7




arg LS wi com

med-hi calc wi cIn

brn mrly resdl

11900-12020 CHK (85%): pred It gy, occ gy-gy brn-dk gy, frm-brit mod fis sb blky-sb plty ctgs, slty-sl gt tex,
v arg LS wi occ f-uf-elong chky incl & occ-rr ¢ chky incl & intbds & c free chk, rr vf pyr & tr pyr strg, med-hi
calc wi cln HCL rxn, occ grdg to MRLST (15%): gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod

om_oé_cq:::_v:mwa_
9000 7

-
%

/

A

st 4

9000

¥ A

.

12020-12080 CHK (80%): It gy-gy-dk gy v arg LS wi
occ chky lamn & f-elong chky incl, frm-brit mod fis 12080-12200 (
sb blky-sb plty ctgs, rr ¢ free chk, slty-sl gt tex, rr vf arg LS wi occ
pyr & tr pyr strg, med-hi calc wi cln HCL rxn, wi rxn, occ grdg t
20% MRLST: gy-dk gy, med fis sb blky-sb plty ctgs, resd|
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slty-sl gt tex, mod calc wi brn mrly resdl
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“HK (75%): pred gy, occ It gy-gy brn-dk gy, frm-brit mod fis sb blky-sb plty ctgs, slty-sl gt tex, v
-uf-elong chky incl & chky lamn, rr-tr ¢ free chk, rr vf pyr & tr pyr strg, med-hi calc wi cin HCL
) MRLST (15%): gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly

9000

TVD (ft)

12200-12260 CHK (75%): It gy-gy-dk gy v arg LS wi

occ chky lamn & f-elong chky incl, frm-brit mod fis sb
blky-sb plty ctgs, rr c free chk, slty-sl gt tex, rr vf pyr & tr
pyr strg, med-hi calc wi cln HCL rxn, wi 25% MRLST:
gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl gt tex,

mod calc wi brn mrly resdl

9000

TVD (ft)

12260-12320 CHK (75%): pred gy, occ It gy-gy brn-dk
gy, frm-brit mod fis sb blky-sb plty ctgs, slty-sl gt tex, v
arg LS wi occ f-uf-elong chky incl & chky lamn, rr-tr ¢
free chk, rr vf pyr & tr pyr strg, med-hi calc wi cln HCL
rxn, occ grdg to MRLST (15%): gy-dk gy, med fis sb
blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly

resdl 7 9000




12320-12440 CHK (70%):gy-It gy brn-dk gy ip wi occ f-elong wh chky incl, frm-brit v arg LS, mod fis sb blky-sb
plty ctgs, v slty-sl gt tex, tr c free chk, rr vf pyr & pyr strg, med-hi calc wi cln HCL rxn, wi 25% MRLST: gy-dk gy
wi dk gy brn mrly incl & mot, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly resdl

9000 7

12440-12500 CHK (70%):gy-It gy brn-dk gy ip wi occ
f-elong wh chky incl, frm-brit v arg LS, mod fis sb
blky-sb plty ctgs, v slty-sl gt tex, tr ¢ free chk, rr vf pyr &
pyr strg, med-hi calc wi cln HCL rxn, wi 25% MRLST:
gy-dk gy wi dk gy brn mrly incl & mot, med fis sb
blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly
resdl _ 7 7
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12500-12560 CHK (70%): It gy brr
frm-brit mod fis v arg LS, sb blky-<
gt tex, occ f-elong wh chky incl, tr
& pyr strg, med-hi calc wi cln HCL
MRLST: gy-dk gy wi dk gy brn mrl
fis sb blky-sb plty ctgs, slty-sl gt te
mrly resd 7 7

9000 |
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-gy-dk gy ip, 12560-12620 CHK (70%):gy-It gy brn-dk gy ip wi occ | 12620-12680 CHK (65%): It gy brn-gy-dk gy ip, 12680-12740 CHK (70%): gy-It gy brn-dk gy wi occ | 12740-12800 Cl

b plty ctgs, slty-sl
c free chk, rr vf pyr
rxn, wi 25%

y incl & mot, med
X, mod calc wi brn

f-elong wh chky incl, frm-brit v arg LS, mod fis sb
blky-sb plty ctgs, v slty-sl gt tex, tr ¢ free chk, rr vf pyr &
pyr strg, med-hi calc wi cln HCL rxn, wi 25% MRLST:
gy-dk gy wi dk gy brn mrly incl & mot, med fis sb
blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly

resdl 7 7 7 9000

frm-brit mod fis sb blky-sb plty v arg LS ctgs, slty-sl
gt tex, occ f-elong wh chky incl, tr c free chk, rr vf pyr &
pyr strg, med-hi calc wi cln HCL rxn, wi 35% MRLST:
gy-dk gy wi dk gy brn mrly incl & mot, med fis sb
blky-sb plty ctgs, pred slty tex, mod calc wi brn mrly
resd 7 7 _

f-elong wh chky incl, frm-brit v arg LS, mod fis sb
blky-sb plty ctgs, slty-sl gt tex, tr ¢ free chk, rr vf pyr &
pyr strg, med-hi calc wi cln HCL rxn, wi 25% MRLST:
gy-dk gy wi dk gy brn mrly incl & mot, med fis sb
blky-sb plty ctgs, pred slty tex, mod calc wi brn mrly

resdl 7 _ 9000 7

frm-brit mod fis
gt tex, occ f-elor
pyr strg, med-hi
gy-dk gy widk g
blky-sb plty ctgs
resd
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g wh chky incl, tr ¢ free o:ox_ vt cf.w 12800-12920 CHK (70%): gy-It gy brn-dk gy wi occ f-elong wh chky incl, frm-brit v arg LS, mod fis sb blky-sb 12920-13040 CHK (65%): It gy-gy brn-gy-dk gy ip
calc wi o_s.IO_. rn, wi 30% MRLST. plty ctgs, slty-sl gt tex, tr ¢ free chk, rr vf pyr & pyr strg, med-hi calc wi cin HCL rxn, wi 25% MRLST: gy-dk gy wi slty-sl gt tex ip, occ f-elong wh chky incl & tr ¢ free
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Rotary: 65RPM MD: 13.129'
Strokes: 240SPM MD: 13,034 Inclination: 91.01°
Pump Rate: 698GPM Inclination: 91.01° Azimuth: 270.21°
Azimuth: 269.68° TVD: 7.082.47"
TVD: 7,084.13' VS: 5,829.27"
VS: 5,734.28'

TVD (ft)

wi mrly intbds, frm-brit mod fis sb blky-sb plty ctgs,
chk, rr vf pyr & pyr strg, med-hi calc wi cln HCL rxn, wi
1cl & mot, med fis sb blky-sb plty ctgs, pred slty tex,

9000

13040-13100 CHK (60%): gy-It gy brn-dk gy wi occ
f-elong wh chky incl, frm-brit v arg LS, mod fis sb
blky-sb plty ctgs, slty-sl gt tex, tr ¢ free chk, rr vf pyr &
pyr strg, med-hi calc wi cln HCL rxn, wi 40% MRLST:
gy-dk gy wi dk gy brn mrly incl & mot, med fis sb
blky-sb plty ctgs, pred slty tex, mod calc wi brn mrly
resdl _

TVD (ft)

13100-13160 CHK (65%): It gy-gy brn-gy-dk gy ip wi
mrly intbds, frm-brit mod fis sb blky-sb plty ctgs,

slty-sl gt tex ip, occ f-elong wh chky incl & tr ¢ free
chk, rr vf pyr & pyr strg, med-hi calc wi cln HCL rxn, wi
intbdd MRLST (35%): gy-dk gy wi dk gy brn mrly incl
& mot, med fis sb blky-sb plty ctgs, pred slty tex, chky

lamn & incl ip, mod calc wi brn mrly resd
9000

13160-13220 CHK (65%): It gy-gy
mrly intbds, frm-brit mod fis sb blky
slty-sl gt tex ip, occ f-elong wh chk
chk, rr vf pyr & pyr strg, med-hi cal
wi intbdd MRLST (35%): gy-dk gy
incl & mot, med fis sb blky-sb plty «
chky lamn & incl ip, mod calc wi br
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brn-gy-dk gy ip wi

-sb plty ctgs,

y incl & tr ¢ free
c wi cln HCL rxn,
i dk gy brn mrly

'tgs, pred slty tex,

n mrly resd
9000

13220-13340 CHK (65%): It gy-It gy brn-gy-dk gy ip wi mrly intbds, frm-brit
slty-sl gt tex ip, occ f-elong wh chky incl & occ ¢ free chk, occ mrl
cln HCL rxn, wi intbdd MRLST (35%): gy-dk gy wi dk gy brn mrly
pred slty tex, occ chky, mod calc wi brn mrly resd

incl & mo

y incl, rr vf pyr & rr

mod fis sb blky-sb

C pyr strg
sb blky-s

plty ctgs,
, med-hi calc wi

t, med fis b plty ctgs,

9000

13340-13400 CHK (65%): It gy-gy brn-gy-dk gy ip wi
mrly intbds, frm-brit mod fis sb blky-sb plty ctgs,

slty-sl gt tex ip, occ f-elong wh chky incl & tr ¢ free
chk, rr vf pyr & pyr strg, med-hi calc wi cln HCL rxn, wi
intbdd MRLST (35%): gy-dk gy wi dk gy brn mrly incl
& mot, med fis sb blky-sb plty ctgs, pred slty tex, chky

lamn & incl ip, mod calc wi brn mrly resd
1 , ,

13400-13460 CI
mrly intbds, frm-
slty-sl gt tex ip, ¢
rr vf pyr & pyr st
intbdd MRLST (
mot, med fis sb
lamn & incl ip, v

9000
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1K (65%): It gy-gy brn-gy-dk gy ip wi
brit mod fis sb blky-sb plty ctgs,

cc f-elong wh chky incl & tr ¢ free chk,
rg, med-hi calc wi cln HCL rxn, wi
35%): gy-dk gy wi dk gy brn mrly incl &
blky-sb plty ctgs, pred slty tex, chky

13460-13520 CHK (65%): It gy-It gy brn-gy-dk gy ip wi | 13520-13580 CHK (60%): gy-dk gy, occ It gy, frm-brit
mrly intbds, frm-brit mod fis sb blky-sb plty ctgs, slty-sl mod fis sb blky-sb plty ctgs, slty-sl gt tex ip, v arg LS
gt tex ip, occ f-elong wh chky incl & occ ¢ free chk, occ 7 wi occ f-elong wh chky incl & occ ¢ free chk, occ mrly
mrly incl, rr vf pyr & rr ¢ pyr strg, med-hi calc wi cIn HCL incl, rr vf pyr & rr ¢ pyr strg, med-hi calc wi cln HCL
rxn, wi intbdd MRLST (35%): gy-dk gy wi dk gy brn mrly _rxn, wi intbdd MRLST (40%): gy brn-dk gy mot wi dk
incl & mot, med fis sb blky-sb plty ctgs, pred slty tex, brn mrist incl, med fis sb blky-sb plty ctgs, slty tex,

i0d calc wi brn mrly resd _

occ chky, mod calc wi brn mrly resd mod calc wi brn mrly resd
, , , , ,

13580-13640 CHK (65%): It gy-It gy brn-gy-dk gy ip wi
mrly intbds, frm-brit mod fis sb blky-sb plty ctgs,
slty-sl gt tex ip, occ f-elong wh chky incl & occ c free
chk, occ mrly incl, rr vf pyr & rr ¢ pyr strg, med-hi calc
wi cln HCL rxn, wi intbdd MRLST (35%): gy-dk gy wi
dk gy brn mrly incl & mot, med fis sb blky-sb plty ctgs,
pred slty tex, occ chky, mod calc wi brn mrly resd

7 — 9000 7
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13760-13820 CHK (60%): gy-dk gy, occ It gy,
frm-brit mod fis sb blky-sb plty ctgs, slty-sl gt
tex ip, v arg LS wi occ f-elong wh chky incl &
occ c free chk, occ mrly incl, rr v pyr & rrc pyr|  13820-13880 CHK (80%): pred

13640-13760 CHK (60%): gy-dk gy, occ It gy, frm-brit mod fis sb blky-sb plty ctgs, slty-sl gt tex ip, v arg LS
wi occ f-elong wh chky incl & occ ¢ free chk, occ mrly incl, rr vf pyr & rr ¢ pyr strg, med-hi calc wi cln HCL

_hi i ii offwht- bf- It brn mot thru, pred f

rxn, wi intbdd MRLST (40%): gy brn-dk gy mot wi dk brn mrlst incl, med fis sb blky-sb plty ctgs, slty tex, strg, med-hi calc wi cln HCL , <<J intbdd P
mod calc wi b mrly resd MRLST (40%): gy brn-dk gy mot wi dk brn blky- blky, sl- mod arg thru, occ
mrist incl, med fis sb blky-sb plty ctgs, slty tex, ~ tr frac fl cal, tr pyr; MRLST (20%
_ 9000 mod om_o,s\_ brn :ﬁ,_v\ resd | g0 sl U_J sb blky- wc plty, m__:a. intk
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MD: 13,890 6100 MD: 13,985'bs 6100 MD: 1
Inclination: 89.3° Inclination: 89.36° Inclina
Azimuth: 269.06° Azimuth: 269.51°vI Azimu
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TVD () TVD ()

13880-13940 CHK (80%): pred med gy, ip 13940-14000 CHK (80%): pred med gy- gy, ip It- 14000-14060 CHK (80%): pred med gy- gy, ip 14060-1.

med gy, ip It- dk gy, It- dk gy, offwht- bf- It brn mot thru, pred dk gy, offwht- bf- It brn mot thru, pred frm- sl hd, It- dk gy, offwht- bf- It brn mot thru, pred frm- sl med- dk
‘m- sl hd, pred sb frm- sl hd, pred sb blky- blky, sl- mod arg pred sb blky- blky, sl- mod arg thru, occ Ise cal, hd, pred sb blky- blky, sl- mod arg thru, occ sl hd, pre
Ise cal, occ cal incl, thru, occ Ise cal, occ cal incl, tr frac fl cal, tr occ cal incl, tr frac fl cal, tr pyr; MRLST (20%): Ise cal, occ cal incl, tr frac fl cal, tr pyrc bent; Ise cal, ¢
): med- dk gy, sme pyr; MRLST (20%): med- dk gy, sme sl blk, med- dk gy, sme sl blk, sb blky- sb plty, sl hd, MRLST (20%): med- dk gy, sme sl blk, sb rr pyrc b
dd wi chk 7 sb c_xw\.u sb _o_?, sl hd, intbdd wi chk _Ecﬁua wi chk 5000 JV__Q. sb _o_,? sl hd, _,:Eo_o_ wi chk _ m,_ blk, sk
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tion: 88.76° Inclination: 88.76° Inclination: 89.53°
h: 269.13° Azimuth: 269.55° Azimuth: 270.04°
,069.8' TVD: 7,071.83' TVD: 7,073.26'
780.91" VS: 6,874.88' VS: 6,970.87"
% = = = = == = ,

TVD (ft)

1120 CHK (75%): pred med gy, ip
gy, offwht- bf- brn mot thru, pred frm-
>d sb blky- blky, sl- mod arg thru, occ
cc cal incl, tr frac fl- euhed cal, tr pyr,
ent; MRLST (25%): med- dk gy, sme
‘blky- sb plty, sl hd, intbdd wi chk

Iuuu

14120-14180 CHK (65%): pred sl dk gy, ip
medgy, offwht- bf- brn mot thru, pred frm- sl
hd, pred sb blky- blky, sl- mod arg thru, occ
Ise cal, occ cal incl, tr frac fl- euhed cal, tr pyr,
rr pyrc bent; MRLST (35%): med- dk gy, sme
,w_ blk, sb ,U__Q- sbh n__a\. sl hd, intbdd wi chk

TVD (ft)

14180-14240 CHK (65%): pred sl dk gy, ip
medgy, offwht- bf- brn mot thru, pred frm- sl
hd, pred sb blky- blky, sl- mod arg thru, occ
Ise cal, occ cal incl, tr frac fl- euhed cal, tr pyr,
rr pyrc bent; MRLST (35%): dk gy, sme sl blk,
sb blky- sb plty, sl hd, intbdd wi chk

14240-14300 CHK (65%): pred sl dk gy, ip
medgy, offwht- bf- brn mot thru, pred frm- sl
hd, pred sb blky- blky, sl- mod arg thru, occ
Ise cal, occ cal incl, tr frac fl- euhed cal, tr pyr,
rr pyrc bent; MRLST (35%): dk gy, sme sl blk,
w_c blky- wc, plty, sl :,Q. intbdd wi chk




14300-14360 CHK (65%): pred sl dk gy, ip
medgy, offwht- bf- brn mot thru, pred frm- sl
hd, pred sb blky- blky, sl- mod arg thru, occ

Ise cal, mod cal incl, tr frac fl- euhed cal, tr pyr,
rr pyrc bent; MRLST (35%): dk gy, ip sl blk- blk,
w,c blky- wc, plty, sl :m. ip sl frm

14360-14420 CHK (80%): pred med gy- It gy,
sme sl dk gy, offwht- bf- It brn mot thru, pred sl
frm, sme sl hd, pred sb blky- blky, sl arg thru,
occ Ise cal, mod cal incl, tr pyr; MRLST (20%):
Q_A, gy- sl c__,ﬁ sb U__Q., sb plty, sl hd, ip sl frm

14420-14480 CHK (80%): pred med gy- It gy,
sme sl dk gy, offwht- bf- It brn mot thru, pred sl
frm, sme sl hd, pred sb blky- blky, sl arg thru,
occ Ise cal, mod cal incl, tr pyr; MRLST (20%):
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TVD: 7,073.84' TVD: 7,074.17" Pump Rate: 680GPM
VS: 7,065.87" VS: 7,160.86'
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14480-14540 CHK (90%):

sme sl dk gy, offwht- bf- It
frm, sme sl hd, pred sb blk
occ Ise cal, mod cal incl, tr
dk gy- sl blk, sb blky- sb pli

7 — 9000 7

dk gy- sl blk, sb blky- sb plty, sl hd, ip sl frm
, , 1
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14660-14720 CHK (90%): pred gy, abnt med 14720-1
ored med gy- It gy, 14540-14600 CHK (80%): pred med gy- gy, 14600-14660 CHK (80%): pred med gy- gy, gy, sme sl dk gy, offwht- bf- It brn mot thru, gy, sme
rn mot thru, pred sl sme sl dk gy, offwht- bf- It brn mot thru, pred sl sme sl dk gy, offwht- bf- It brn mot thru, pred sl pred sl frm, sme sl hd, pred sb blky- blky, sl pred sl fi
/- blky, sl arg thru, frm, sme sl hd, pred .mc blky- blky, sl arg thru, frm, sme sl hd, pred sb blky- blky, sl arg thru, arg thru, occ Ise cal, mod cal incl, rr frac fl cal, arg thru,
pyr; MRLST (10%): occ Ise cal, mod cal incl, tr frac fl cal, tr pyr; occ Ise cal, mod cal incl, tr frac fl cal, tr pyr; tr pyr, rr bent; MRLST (10%): dk gy- sl blk, sb tr pyr, rr
y, sl hd, ip sl frm MRLST (20%): dk gy- sl blk, sb biky- sb pity, sl MRLST (20%): dk gy- sl blk, sb blky- sb plty, sl blky- sb plty, sl hd, ip sl frm, sme calc incl, blky- sb

:ﬁ_& ip sl :Jr sme om_fo incl 9000 hd, ip sl frm, sme calc incl, mod dk obm stn sme dk obm stn 9000 sme dk ¢
| , | | ,
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D: 14,746 6100 MD: 14,841 6100 MD: 14,936
clination: 91.04° Inclination: 90.84° Inclination: 90.67°
zimuth: 273° Azimuth: 271.57° Azimuth: 270.74°
/D: 7,070.5' TVD: 7,068.94' TVD: 7,067.69'
S: 7,445.76' VS: 7,540.67' VS: 7,635.65'

1780 CHK (90%): pred gy, abnt med
sl dk gy, offwht- bf- It brn mot thru,
m, sme sl hd, pred sb blky- blky, sl
occ Ise cal, mod cal incl, rr frac fl cal,
bent; MRLST (10%): dk gy- sl blk, sb
plty, sl hd, ip sl frm, sme calc incl,
bm stn

TVD (ft)

14780-14840 CHK (90%): pred gy, abnt med gy,
sme sl dk gy, offwht- bf- It brn mot thru, pred sl
frm, sme sl hd, pred sb blky- blky, sl arg thru, occ
Ise cal, mod cal incl, rr frac fl cal, tr pyr, rr bent;
MRLST (10%): dk gy- sl blk, sb blky- sb plty, sl hd,

ip sl frm, sme calc incl, sme dk obm stn
i — YuLL i

14840-14900 CHK (90%): pred gy, abnt med gy,
sme sl dk gy, offwht- bf- It brn mot thru, pred sl
frm, sme sl hd, pred sb blky- blky, sl arg thru, occ
Ise cal, mod cal incl, rr frac fl cal, tr pyr, rr bent;
MRLST (10%): dk gy- sl blk, sb blky- sb plty, sl hd,

ip sl frm, sme calc incl, sme dk obm stn
1 , ,

TVD (ft)

14900-14960 CHK: pred gy, abnt med gy,
sme sl dk gy- brn, offwht- bf- It brn mot thru,
pred sl frm, occ sl hd, pred sb blky- blky, sl
arg thru, ip mod arg- mrly intbds, tr Ise cal, tr

9000 o,m_ incl, tr ,om_, tr pyr
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WOB: 25Klbs 6100 MD: 15,031' 6100 MD: 15,126’
Rotary: 65RPM Inclination: 90.57° Inclination: 90.07°
Strokes: 240SPM Azimuth: 270.48° Azimuth: 269.72°
Pump Rate: 697GPM TVD: 7,066.66' TVD: 7,066.13'
VS: 7,730.64' VS: 7,825.64'

TVD () TVD ()

14960-15020 CHK: pred gy, abnt med gy, 15080-15140 CHK: pred gy, abnt med gy, 15140-15200 CHK: pred gy
sme sl dk gy- brn, offwht- bf- It brn mot thru, 15020-15080 CHK: pred gy, abnt med gy, sme sl sme sl dk gy- brn, offwht- bf- It brn mot thru, sme sl dk gy- brn, offwht- bf
pred sl frm, occ sl hd, pred sb blky- blky, sl dk gy- brn, offwht- bf- It brn mot thru, pred sl frm, pred sl frm, occ sl hd, pred sb blky- blky, sl pred sl frm, occ sl hd, pred ¢
arg thru, ip mod arg- mrly intbds, tr Ise cal, occ sl hd, pred sb blky- blky, sl arg thru, ip mod arg thru, ip mod arg- mrly intbds, tr Ise- frac fl arg thru, ip mod arg- mrly in
tr cal _,:o_, tr om_,, tr pyr 9000 arg- ,::_v\ _Eca,w, tr Ise o_m_. tr cal incl, tr cal, tr pyr ow_, tr cal _:_om__&h cal, f: pyr o_m_, tr cal :,_o_, tr om_;: pyr
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6100 MD: 15,221' 6100 MD: 15,317
Inclination: 90.47° Inclination: 90.2°
Azimuth: 270.92° Azimuth: 271.52°
TVD: 7,065.68' TVD: 7,065.12'
VS: 7,920.64"' VS: 8,016.62'

TVD (ft) TVD (ft)
“abnt med gy, 15200-15260 CHK: pred gy- med, sme tn- 15260-15320 CHK: pred gy- med, sme tn- gy, 15320-15380 CHK: pred gy- med, sme tn- gy, 15380-1
- It brn mot thru, gy, sme sl dk gy- brn, offwht- bf- It brn mot sme sl dk gy- brn, bf- It brn mot thru, pred sl sme sl dk gy- brn, bf- It brn mot thru, pred sl sme sl d
b blky- blky, sl thru, pred sl 23..000 sl hd, pred m.U blky- frm, ip sl hd, pred sb blky- blky, sl arg thru, ip frm, ip sl hd, pred sb blky- blky, sme sl arg frm, ip sl
thds, tr Ise- frac fl biky, sl arg thru, ip Eon arg- mrly intbds, tr mod arg- mrly intbds, tr Ise- frac fl cal, tr cal thru, occ sl mod arg- mrly intbds, tr Ise- frac fl thru, occ
5000 Ise- :mon_ cal, tr Jm_ incl, tr cal, tr pyr incl, tr om_,, tr pyr 9000 o,m_, tr cal _,:o_, tr om_,. tr pyr cal, tr ca
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5,400 15,410 15,420 15,430 15,440 15,450 15,460 15,470 15,480 15,490 15,500 15,510 15,520 15,530 15,540 15,550 15,560 15,570 15,580 15,590 15,600 15,610 1
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'MD: 15,411 WOB: 41Klbs MD: 15,506' 6100
Inclination: 90.84° Rotary: 65RPM  Inclination: 90.54° MD: 15.602'
Azimuth: 270.92° Strokes: 220SPM -Azimuth: 270.26° Inclination: 91.21°
TVD: 7,064.27' Pump Rate: 639GITVD: 7,063.13' Azimuth: 271.09°
VS: 8,110.6' VS: 8,205.59' TVD: 7.061.66'
VS: 8,301.57"

TVD (ft)

5440 CHK: pred gy- med, sme tn- gy,
k gy- brn, bf- It brn mot thru, pred sl
hd, pred sb blky- blky, sme sl arg

sl mod arg- mrly intbds, tr Ise- frac fl
l'incl, tr cal, tr pyr

dk gy- brn, bf- It brn mot thru, pred sl frm, ip sl hd,
pred sb blky- blky, sme sl arg thru, occ sl mod arg-

Bq_f:ﬁcam,ﬁq_mm-:mo:om_.:om__so_.:om_.:E:
1 , ,

15440-15500 CHK: pred gy- med, sme tn- gy, sme sl

TVD (ft)

15500-15560 CHK: pred gy- med, sme tn- gy,
sme sl dk gy, bf- It brn- brn mot thru, pred sl
frm, ip sl hd, pred sb blky- blky, sme sl arg
thru, sme sl mod arg- mrly intbds, tr Ise- frac fl

9000 mm_, tr cal _,:o_, tr om_,, tr pyr

TVD (ft)

15560-15620 CHK: pred gy- med, sme tn- gy,
sme sl dk gy, bf- It brn- brn mot thru, pred sl frm,
ip sl hd, pred sb blky- blky, sme sl arg thru, sme
sl mod arg- mrly intbds, tr Ise- frac fl cal, tr cal

_:o,_, tr cal, :, pyr 9000
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15620-15680 CHK: pred gy- med, sme tn- gy,
sme sl dk gy, bf- It brn- brn mot thru, pred sl frm,
ip sl hd, pred sb blky- blky, sme sl arg thru, sme
sl joa arg- :,:_v\ _Ecaw_. tr cal incl, tr cal, tr pyr

TVD (ft)

15680-15740 CHK: pred gy- med, sme tn-
gy, sme sl dk gy, bf- It brn- brn mot thru,
pred sl frm, ip sl hd, pred sb blky- blky,
sme sl arg thru, sme sl mod arg- mrly

intbds, tr cal incl, tr cal, tr pyr
— YLLL i

TVD (ft)

15740-15860 CHK (80%): It gy-gy, gy brn-dk gy wi OBM stn, v arg LS wi occ f-uf-elong ch
fis sb blky-sb plty ctgs, slty-sl gt tex, rr vf pyr & tr pyr strg, tr ¢ free chk, med-hi calc wi cin |
brn mrly incl grdg to MRLST (20%): gy-dk gy, med fis sb blky-sb plty ctgs, slty-sl gt tex, mq
resdl

9000
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6100 7 6100
MD: 15,888 MD: 15.983" WOB: 38Klbs
Inclination: 90.4° inclination: 90.84° — ~otary: 65RPM
Azimuth: 268.89° Azimuth: 269.32°  uokes: 220SPM
TVD: 7,057.35' TVD: 7 056.32" Pump Rate: 639GPM
VS: 8,587.46' VS: 8.682 44"
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TVD (ft) TVD (ft)
15920-15980 CHK (80%): pred It gy-gy, v arg LS wi
15860-15920 CHK (80%): It gy-gy-dk gy, frm-brit mod |occ f-uf-elong chky incl, frm-brit mod fis sb blky-sb plty

ky incl, frm-brit mod
H1CL rxn, incr mot wi
d calc wi brn mrly

fis sb blky-sb plty-plty ctgs, slty-sl gt tex, v arg LS wi
occ f chky incl & thn lamn, rr vf pyr & tr pyr strg, tr ¢ free
chk, med-hi calc wi cln HCL rxn, MRLST (20%): gy-dk
gy, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod calc

wi brn mrly resd 7 7
,

ctgs, slty-sl gt tex, rr vf pyr & tr pyr strg, tr c free chk,
med-hi calc wi cln HCL rxn, wi incr mrly incl grdg to
20% MRLST: gy-dk gy brn-dk gy wi OBM stn, med fis
sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly
resdl 7 7 _

7 _ 9000 7

15980-16100 CHK (80%): pred It gy-gy, frm-brit I-mod fis sb rd-sb blky c
chky incl & thn chky lamn, tr c free chk, rr vf pyr & tr pyr strg, med-hi cal
gy brn-dk gy wi OBM stn, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod



tgs, slty-sl gt tex, v arg LS wi occ f-uf
c wi cln HCL rxn, MRLST (20%) : gy-dk|
calc wi brn mrly resdl

16100-16160 CHK (80%): pred It gy-gy, v arg LS wi
occ f-uf-elong chky incl, frm-brit mod fis sb blky-sb plty
ctgs, slty-sl gt tex, rr vf pyr & tr pyr strg, tr c free chk,
med-hi calc wi cln HCL rxn, wi incr mrly incl grdg to
20% MRLST: gy-dk gy mot wi occ dk brn mrly incl, med
fis sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn

Bq_v:mma
EVV[V] i

16160-16220 CHK (80%): It gy-gy v arg LS wi occ f-uf
chky incl & thn chky lamn, frm-brit I-mod fis sb rd-sb
blky ctgs, slty-sl gt tex, tr ¢ free chk, rr vf pyr & tr pyr
strg, med-hi calc wi cln HCL rxn, MRLST (20%): gy-dk
gy, med fis sb blky-sb plty ctgs, slty-sl gt tex, mot wi dk
brn mrly incl, mod calc wi brn mrly resdl

7 7 7 9000
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Inclination: 90.4° Inclination: 90.5° Inclination: 90.17
Azimuth: 269.12° Azimuth: 269.48° Azimuth: 269.61°
TVD: 7,055.29' TVD: 7,054.53' TVD: 7,053.96'
VS: 8,777.42 VS: 8,873.41" VS: 8,969.4'
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16220-16340 CHK (80%): pred gy, occ It gy-It gy w
frm-brit I-mod fis sb rd-sb blky-sb plty ctgs, slty-sl
calc wi cln HCL rxn, wi incr mrly incl grdg to 20% M
sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn 1
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MD: 16.365' MD: 16,460’ Rotary: 60RF
0 inclination: 90.07° Inclination: 89.77° Strokes: 220
Azimuth: 269.42° Azimuth: 269.31° Pump Rate: ¢
TVD: 7.053.77" TVD: 7,053.91'
VS: 9.064.4" VS: 9,159.39'
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16400-16460 CHK (80%): pred gy, occ It gy-It gy wi
brn hue ip, v arg LS wi f chky incl & thn chky lamn,
16340-16400 CHK (80%): It gy-gy v arg LS wi occ f-uf | frm-orit l-mod fis sb rd-sb blky-sb pity ctgs, sity-sl gt 16460-16580 CHK (70%): It g
i brn hue ip, v arg LS wi f chky incl & thn chky lamn, chky incl & thn chky lamn, frm-brit I-mod fis sb rd-sb | 1 T Vf Pyr & r euhed pyr strg, tr ¢ free chk, med-hi rd-sb blky ctgs, slty-s! gt tex, t
ttex, rr vf pyr & rr euhed pyr strg, tr ¢ free chk, med-hi blky ctgs, slty-s! gt tex, tr ¢ free chk, rr vfpyr & trpyr | C&I€ Wi cln HCL rxn, wi incr mrly incl grdg to 20% (30%): gy-dk gy, med fis sb b
IRLST: gy-dk gy mot wi occ dk brn mrly incl, med fis strg, med-hi calc wi cln HCL rxn, MRLST (20%): gy-dk | MRLST: gy-dk gy mot wi occ dk brn mrly incl, med fis mrly resdl
nrly resd gy, med fis sb blky-sb plty ctgs, slty-s| gt tex, mot wi sb blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn
9000 dk brn :“:v\ incl, :,BQ calc s,\_ brn mrly resdl @ﬂoﬂv\ qua 7
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16700-16760 ClI
arg LS wi f chky

y-gy v arg LS wi occ f-uf chky incl & thn chky lamn, frm-brit I-mod fis sb
r ¢ free chk, rr vf pyr & tr pyr strg, med-hi calc wi cln HCL rxn, MRLST
ky-sb plty ctgs, slty-sl gt tex, mot wi dk brn mrly incl, mod calc wi brn

16580-16700 CHK (70%): pred gy, occ It gy-It gy wi brn hue ip, v arg LS wi f chky incl & thn chky lamn, frm-brit -} sb rd-sb blky-sb
I-mod fis sb rd-sb blky-sb plty ctgs, slty-sl gt tex, rr vf pyr & rr euhed pyr strg, tr ¢ free chk, med-hi calc wi cln pyr strg, tr c free

HCL rxn, wi incr mrly incl grdg to 30% MRLST: gy-dk gy mot wi occ dk brn mrly incl, med fis sb blky-sb plty 35% intbdd MRL
ctgs, slty-sl gt tex, mod calc wi brn mrly resd mrly incl, med fi
mod calc wi brn
9000 9000 9000




2 2
250 250
2000 2000
ROP (min/ff) ROP (min/ff) L
7 - —J GAMMA(urits = (€723 e
e pa /I|\\)I:I:I:l:|.l:|./ 1 — [ eAS :\.VY\:I‘\\I:“\\\/I\\ /I\\\I/l\\ /I\\:I//" \\l/l\\\l\\\ GAS (units) 630u
/] 490u 48 = ——
AN ™
1
A" 0 | -
\/ ~ N NAAA AN M A A = 0 A A — —
| SSLANNLIN S B NN B B B B B B S B B BN S S B S B B B B B B B B B B B B B B S N N B B S H B B B S B B B B B N B S S B N B B B S E B B B B BN S B B B BN B B S B B B B B B DN B B B B NN N S R R B HE HE S HE B H S B L
5,720 16,730 16,740 16,750 16,760 16,770 16,780 16,790 16,800 16,810 16,820 16,830 16,840 16,850 16,860 16,870 16,880 16,890 16,900 16,910 16,920 16,930 1
T T T T T [ I T T T T T T T T T
AVG BGG: 350u 1E6 VG BGG: 210u 1F4 1E6
e NEES LEERS LA AL SEEEEEEEEEREE AR N A I I -H@m 185 ----.--\-l“llm_.ono.-.- ;11.-.-.-.-.-.-.-.-.---ﬂ
prf et — ofn i~ el
Y Lo GAS linits) [ C1-C4 B — ULy 1 pupuy ey [ v ) (O PP PO P o PR RCY | 5- . GAS (units) [ C1-C4 (PPM)
R i 8 5 A i B ioor ¥V faea e B 1o T T
"|| i [~ =bkm|=dabm=a= L1 O T N N S S I ] S -’
1 1)
+
H 0! 1,000 10 1,000
i AN AMARRRREN AN |
i . i Lot
6100 6100
MD: 16,745 MD: 16,840
Inclination: 90.87° Inclination: 91.07°
Azimuth: 268.93° Azimuth: 269.46°
TVD: 7,049.1] TVD: 7,047.48'
VS: 9,444.32' VS: 9,539.29'

1K (65%): It gy-gy, occ brn hue ip, v
incl & thn chky lamn, frm-brit I-mod fis
plty ctgs, slty-sl gt tex, rr vf pyr & rr ¢
chk, med-hi calc wi cln HCL rxn, wi
ST: gy-dk gy-gy brn mot wi dk brn

5 sb blky-sb plty ctgs, slty-sl gt tex,
mrly resd

TVD (ft)

16760-16820 CHK (60%): It gy-gy, occ dk gy v arg LS
wi f chky incl & thn chky lamn, frm-brit I-mod fis sb
rd-sb blky-sb plty ctgs, slty-sl gt tex, rr vf pyr & rr
euhed pyr strg, tr ¢ free chk, med-hi calc wi cln HCL
rxn, MRLST (40%): gy-dk gy mot wi occ dk brn mrly
incl, med fis sb blky-sb plty ctgs, slty-sl gt tex, mod

calc wi brn mrly resdl
, ,

16820-16880 CHK (70%): It gy-gy, occ brn hue ip, v
arg LS wi f chky incl & thn chky lamn, frm-brit I-mod
fis sb rd-sb blky-sb plty ctgs, slty-sl gt tex, rr vf pyr & rr
c pyr strg, tr ¢ free chk, med-hi calc wi cIn HCL rxn, wi
30% intbdd MRLST: gy-dk gy-gy brn mot wi dk brn
mrly incl, med fis sb blky-sb plty ctgs, slty-sl gt tex,

mod calc wi brn mrly resd
, ,

TVD (ft)

16880-16960 CHK (65%): pred It gy-gy, occ dk gy v &
& thn chky lamn, frm-brit I-mod fis sb rd-sb blky-sb plt
tex, rr vf pyr & rr ¢ pyr strg, tr ¢ free chk, med-hi calc \
35% intbdd MRLST: gy-dk gy-gy brn mot wi dk brn m
blky-sb plty ctgs, slty-sl gt tex, mod calc wi brn mrly re

7 _ 9000 7




Bit#:2 | 2
Type: SK516M =
Size: 77/87
Depth In: 1,582' mm: .%_Wm
Depth Out: 16,690'| cas (nits)
Hours: 39.2 hrs 7
= Avg Ft/Hr: 385 'hr |2
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Projection to bit
I
MD: 16,960
Inclination: 91.48°
Azimuth: 270.09°
TVD: 7,044.82'
VS: 9.659.25' Reach TD on 8/19/2016
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rg LS wi f chky incl
y ctgs, slty-sl gt

vi cln HCL rxn, wi
ly incl, med fis sb

TVD (ft)
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