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Formation:

Type of Drilling Fluid:
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OOLSBY BROTHERS
and associates, inc.
575 Union Blvd, Suite 208

Lakewood, CO 80228
303-945-2860 Office

- Geological Wellsite
' Supervision

PETCOM

www.goolshybrothers.com

Scale 1:240 (5"=100") Imperial
Measured Depth Log

Benson Farms 14C-19HZ
05123393370000
Section 23, T3N, R68W
Region: Wattenberg, DJ Basin
August 5, 2014 Drilling Completed: August 11, 2014
SESE Sec 23 T3N R68W; 677' FSL, 72' FEL
LAT: 40° 20'62.21 N; LONG: 104° 96'09.01 W
SESW Sec 19 T3N R67W; 843' FSL; 2038' FWL

4961' K.B. Elevation (ft): 4977
6850' To: 14517 Total Depth (ft): 14517' DMTD
Pierre Shales/Sands, Sharon Springs, Niobrara, Fort Hays, Codell (Target)
Water & Poly to 5000', LSND 5000'-14,517"
Printed by HORIZONTAL.LOG from WellSight Systems 1-800-447-1534 www.WellSight.com

OPERATOR

Kerr-McGee Qil & Gas Onshore LP
Granite Tower - 1099 18th St, Ste 1800
Denver, CO 80202

CO Geologist, Tom Birmingham

GEOLOGIST

Blake Stacey and Shelton Davis

Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbybrothers.com)
575 Union Blvd.

Suite 208,

Lakewood CO. 80228



MWD GR 6,663' - 14,455’

9 5/8" Surface Casing set @ 1,109' MD
7" Intermediate Casing set @ 7,717' MD
4 1/2" Production Liner hung 8/13/2014, landed @ 14,507' MD

Comments

1) Drilling Contractor: Xtreme Drilling, Rig # 23
2) Directional Drilling: Baker Hughes
MWD GR: Baker Hughes
3) Gas Equipment: Pason Gas Analyzer and Agitator

ROCK TYPES
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ACCESSORIES

SIL
Algae
Amph
Belm
Bioclst
Brach
Bryozoa
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OTHER SYMBOLS

Inter ROUNDING SORTING
Moldic [l Rounded Well
Organic Subrnd Moderate
Pinpoint Subang Bl poor
Vuggy Angular

IL SHOWS [@  near even
Even
Spotted POROSITY TYPE
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Data Curves

500

BIT #1, 8.75" SMITH, SDI 611, PDC,
JJJ4883, 3X14 & 3X15 JETS; MWD
GR/SURVEY BHA W/ DIRECTIONAL
MUD MOTOR; IN @ 1233.

Well Bore Cross Section|68%o0

GBA ONE MAN CREW START ON 8/6/14
USING STRIPLOG AND PASON GAS
DETECTION

—VS-21.

SILTY SHALE: drk gry-blk, sbblky, plty ip, frm-v frm,
occ brttl, rthy-grsy Istr, noncalc, v sity, tr micro-pyr

SILTY SHALE: drk gry-blk, sbblky, plty ip, frm-v frm,
occ brttl, rthy-grsy Istr, noncalc, v sity, tr micro-pyr
incins
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Scale Change
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SILTY SHALE: drk gry-blk, shblky, plty
occ brttl, rthy-grsy Istr, noncalc, v sity,

0

5940 7040 incins
SplPics
Q11 Shows
10000 Mud @ 6916 MW 9.8
Total Gas, C1-C5  foom W Coammg e
TG (units) 10000 VIS 4238 seciqt
C1 (unit & 00nits) PVIYP 10/10cp / Ibs/100ft"2
(units) — |&uhits) Gels 4/6/101bs/100ft"2
C2 (units) — [C2(units) FIL  68ml/30min
. 63 (units) SoL  7.7%
C3 (units) = g4 (units) PH 91
C4 (units) —_— ) Cl 1800 mgh
0 _—
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700(1‘ 7050 7100 7150
6940 TVD CARB SH: drk gry-gryblk, slick blk ip, rthy, v sity — CHALK (70%): It med-med gry, mttd w It brn-crm spcks,
thru, sbwxy cttngs, frm-mod hd, sbplty-sbbiky, slt — pred chlky, sbrthy ip, sbblky-blky, occ shrp/bldd frag, v
intbd, sl calc, tr bent, tr pyr frm-hd, micritic, abndt fos frags, no ini fluor, slw miky
grnsh blu cuts, brt bluish grn v sptty res rng, gsy odor,
MRLSTN (30%): gry-gryblk, v rthy, hghly jggd, blky ip,
= shwxy.
SHARON SPRINGS —
7,005 MD; 6,984' TVD (-2,007") =
— NIOBRARA

7,132' MD; 7,097 TVD (-2,120')

CARB SH: drk gry-gryblk, slick bik ip, rthy, slty thru,

= — NIOBRARA B CHALK

— e— 7,198 MD; 7,151 TVD (-2,174)

— I :_ Scale Change Scale Change
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MRLSTN (80%): med drk gry-drk gry, v rthy, hghly
jogd, blky ip, sbwxy, shrp anglr cttngs thru, frm-hd,
v calc, no ini fluor, slw miky grnsh blu cuts, brt

ip, frm-v frm,
tr micro-pyr
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%::r_ spcks, pred chiky, sbrthy ip, sbblky-blky, occ ‘ = —— — —
T r shrp/bldd frag, v frm-hd, micritic, abndt fos frags, L —— ———T—MD 7363 TVD 725315 ———: —_—

I

no ini fluor, slw mlky grnsh blu cuts, brt bluish grn
v sptty res rng, gsy odor, MRLSTN (50%):
gry-gryblk, v rthy, hghly jggd, blky ip, sbwxy.

1444417

T §
R R — —
'rr: 'IT:W
T ™ —
———
E w o T T —
T & T
T ™ I T
LU R — 1 — 1
re T T | E— | E—
T T | E— | E— 1
gL === ———————
'I'I'_n_'rr' T T T T
r -r/' I T ~— I— T—
rTr-l- T T T
™  e—  —
7 ————
r I I
T T
I II
T
T

<.

NIOBRARA C CHALK
7,238 MD; 7,181 TVD (-2,204)

———INC 635AZ 87.

Scale Change
CHALK (70%): It med-med gry, mttd w It brn-crm
spcks, pred chlky, sbrthy ip, sbblky-blky, occ
shrp/bldd frag, v frm-hd, micritic, abndt fos frags,
no ini fluor, slw mlky grnsh blu cuts, brt bluish grn
v sptty res rng, gsy odor, MRLSTN (30%):
gry-gryblk, v rthy, hghly jggd, blky ip, sbwxy.
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CHALK (60%): It med-med gry, mttd w It brn-crm
spcks, pred chlky, sbrthy ip, sbblky-blky, occ
shrp/bldd frag, v frm-hd, micritic, abndt fos frags,
no inifluor, slw mlky grnsh blu cuts, brt bluish grn
v sptty res rng, gsy odor, MRLSTN (40%):
gry-gryblk, v rthy, hghly jggd, blky ip, sbwxy.
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MRLSTN (60%): gry-gryblk, v rthy, hghly jggd, blky
ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no
pri fluor, slw diff bl-wht cut, drk grn halos arnd
grns, fr-gd res cld, sl gsy odor; CHLK (20%): med
It-med gry, mttd w It brn-crm spcks, pred chlky,
sbrthy ip, shblky-blky, occ shrp/bldd frag, v frm,
micritic, no ini fluor, fst brt miky blu-wht cut, gd
spttd grn-yel res rng, sl gsy odor; SH (20%)
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MRLSTN (50%): gry-grybl
ip, sbwxy, shrp anglr cttn
pri fluor, slw diff bl-wht ct
grns, fr-gd res cld, sl gsy ¢
It-med gry, mttd w It brn-c
sbrthy ip, shblky-blky, occ
micritic, no ini fluor, fst br
spttd grn-yel res rng, sl g¢

7340

MW 9.8
VIS 40

CG
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10000
10000
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63 (units)
g4 (units)

0 CG 68
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Total gas (units)
MWD_GR (API)
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7,526' MD; 7,313 TVD (-2,336)
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MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky
ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no
pri fluor, slw diff bl-wht cut, drk grn halos arnd
grns, fr-gd res cld, sl gsy odor; CHLK (40%): med
It-med gry, mttd w It brn-crm spcks, pred chlky,
sbrthy ip, shblky-blky, occ shrp/bldd frag, v frm,
micritic, no ini fluor, fst brt miky blu-wht cut, gd
spttd grn-yel res rng, sl gsy odor; SH (10%), abndt
LMSTN

k, v rthy, hghly jggd, blky
js thru, frm-hd, v calc, no
it, drk grn halos arnd
dor; CHLK (30%): med
rm spcks, pred chlky,
shrp/bldd frag, v frm,

t mlky blu-wht cut, gd

y odor; SH (20%)

LIMESTONE (80%): It gry to wht, blky, rthy, occ shly,
crypto-micro xin w/occ It brn ntrbd, occ fos bndstn,
shly ip, fiss ip, clayey, v slt, no ini flo, wk mlky
blu-grn cut, wk spttd grn-yel res rng, MRLSTN

(10%), SH (10%), MRLSTN

7390

LIMESTONE (50%): It gry to wht, blky, rthy, occ shly,
crypto-micro xin w/occ It brn ntrbd, occ fos bndstn,
shly ip, fiss ip, clayey, v slt, no ini flo, wk mlky
blu-grn cut, wk spttd grn-yel res rng, SANDSTONE
(40%): It-med to drk tanish gry, pred vf grns,
shrnd-ang, mod srt, pr-mod cly cmtd, fri ip, hghly
arg fild mtx, slt calc est 8% vis por.SH (10%), Tr

7390

SANDSTONE (60%): It-med to drk tanish gry, pred
vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini
fluor, fst cldy grnsh blu cuts, wk strm yel, spttd res
grnsh blu cld, gsy odor, LIMESTONE (30%): It gry
to wht, blky, rthy, occ shly, crypto-micro xin wlocc It
brn ntrbd, occ fos bndstn, shlyip, fiss ip, clayey, v
slty, SH (10%)

WOB 315 MW 10.0
ROP 146.3 VIS 42
RPM 20

SPM 65/65

SPP 2735
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ROP (ft/hr)
tal g

= g 7750 7800 = 7850
Reached ICPL @ 7725 @ 07:45 hrs on 8/7/2014. Pump high vis 7290TVD
sweep, condition hole, Run 7'csg to 7717 MD, NB #2, 6.125"
Varrel, VS513D, PDC, #4006851, 3x16 jets, In @ 7725 MD. OB #1,
Drld 6492 in 22.5 hrs, ave ROP 289 ft/hr.
T e L D B T T B T T T TS ) s e
..... MbeETOSER Ll e B D e s
- VS53879) - 1]

SANDSTONE (85%): It-med to drk tanish gry, pred
vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini
fluor, fst cldy grnsh blu cuts, wk strm yel, spttd res
grnsh blu cld, gsy odor, SH (15%), Tr LMSTN.

SANDSTONE (85%): It-med to drk tanish gry, pred
vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini
fluor, fst cldy grnsh blu cuts, wk strm yel, spttd res
grnsh blu cld, gsy odor, SH (15%), Tr LMSTN.
(sample collected at 7725 MD at ICLP)

SANDSTONE (80%): It-med to drk tanish gry, pred
vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini
fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, SH (10%),
LMSTN (10%), Abndt Cement.

SANDSTONI
vf grns, shrn
hghly arg filc
fluor, slw cld
spttd res grn

MW 102 Mud @ 7725 10000
VIS 39 MW  103ppg 10000
VIS 41seclqt 10000
PVIYP 14/13¢p / Ibs/100ft"2 1®0nits)
Gels  5/8/16 Ibs/100ft"2 Cunits)
FIL  6.0ml/30min C2 (units)
SOL  10.2% 63 (units)
PH 92 5
Cl 1800 mgh CG 1174u 0
0

MW 9.6
VIS 55
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SANDSTONE (100%): It-med to drk tanis

= (1

SANDSTONE (100%): It-med to drk tanish gry, pred

%): It-med to drk tanish gry, pred

d-ang, mod srt, pr-mod cly cmtd, friip,

vf grns, shrnd-ang, mod srt, pr-mod cly

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,

hghly arg fild mtx, slt calc est 8% vis por
fluor, slw cldy diff grnsh blu cuts, wk str

no ini

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, Tr SH.

hghly arg fild mtx, slt calc est 8% vis por.

no ini

y diff grnsh blu cuts, wk strm yel, pr
sh blu cld, sl gsy odor, Tr SH.

| mtx, slt calc est 8% vis por.

spttd res grnsh blu cld, sl gsy odor, Tr Sl
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MW 9.6
VIS 40

10000
10000
10000

sPmoigs  T®nits)

WOB 83

Mud @ 7931'

ROP 280.3
RPM 60

MW  96ppg
VIS 44 seciqt

PVIYP 10/12 cp /1bs/100ft"2
Gels  5/8/17 Ibs/100ft" 2

)
its)
)

CLthits
C2 (units
63 (units

SPP 2845

6.8 ml/30min

FIL
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(API)
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0

45
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8350

SMDARTVD 7327 s b b e s s b e e

7290 TVD

SANDSTONE (100%): It-med to drk tanish gry, pred

SANDSTONE (100%): It-med to drk tanish gry, pred

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, Tr SH.

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, Tr SH.

7390

10000
10000
10000

ROP 278.8
RPM 55

WOB 10.1
CG3383u

SPP 2986

SPM 0/85

MW 9.4
VIS 40
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10000
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ROP (ft/hr)

8550 = 8600 8650 = 8700 87
7290 TVD

FAULT: +/- 15 Throw
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=FT HAYS LIMESTO

NEZ

.

SANDSTONE (100%): It-med to drk tanish gry, pred
vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,

hghly arg fild mtx, slt calc est 8% vis por, no ini LIMESTONE (80%): It gry to wht, blky, rthy, occ shly,

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr crypto-micro xin w/occ It brn ntrbd, occ fos bndstn,

spttd res grnsh blu cld, sl gsy odor, Tr SH. shly ip, fiss ip, clayey, v slt, no ini flo, wk mlky

blu-grn cut, wk spttd grn-yel res rng, SS (20%),
7390
[l
v 10000 MW 93
10000 VIS 42
10000
TOWnits)
CLtnits)
C2 (units)
63 (units)
- 0 CG 2349
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9000 9050 9100 9150
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7280 TVD

- MD 9010 TVD 732683,
INC 8957AZ 8951 " °

(100%): It-med to drk tanish gry, pred SANDSTONE (100%): It-med to drk tanish gry, pred SANDSTONE (100%): It-med to drk tanisl

-ang, mod srt, pr-mod cly cmtd, fri ip, vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip, vf grns, shrnd-ang, mod srt, pr-mod cly c

mtx, slt calc est 8% vis por, no ini hghly arg fild mtx, slt calc est 8% vis por, no ini hghly arg fild mtx, slt calc est 8% vis por,

diff grnsh blu cuts, wk strm yel, pr fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr fluor, slw cldy diff grnsh blu cuts, wk strn

h blu cld, sl gsy odor, Tr SH. spttd res grnsh blu cld, sl gsy odor, Tr SH. spttd res grnsh blu cld, sl gsy odor, Tr Sk
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1 gry, pred SANDSTONE (100%): It-med to drk tanish gry, pred SANDSTONE (100%): It-med to drk tanish gry, pred

mtd, friip, vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip, vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
N0 ini hghly arg fild mtx, slt calc est 8% vis por, no ini hghly arg fild mtx, slt calc est 8% vis por, no ini
1yel, pr fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
. spttd res grnsh blu cld, sl gsy odor, Tr SH. spttd res grnsh blu cld, sl gsy odor, Tr SH.
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no ini

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, Tr SH.

MW 9.3
VIS 42

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,

SANDSTONE (100%): It-med to drk tanish gry, pred
hghly arg fild mtx, slt calc est 8% vis por

MW 9.3
VIS39

WOB 10.0
ROP 278.7
RPM 60
SPM 85/0
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SANDSTONE (100%): It-med to drk tanish gry, pred
vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini
fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, Tr SH.
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fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
spttd res grnsh blu cld, sl gsy odor, Tr SH.

hghly arg fild mtx, slt calc est 8% vis por, no ini

SANDSTONE (100%): It-med to drk tanish gry, pred

no ini

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, Tr SH.

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,

SANDSTONE (100%): It-med to drk tanish gry, pred
hghly arg fild mtx, slt calc est 8% vis por
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fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, Tr SH.

1] UL UL

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,

SANDSTONE (100%): It-med to drk tanish gry, pred
hghly arg fild mtx, slt calc est 8% vis por
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fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
spttd res grnsh blu cld, sl gsy odor, Tr SH.

hghly arg fild mtx, slt calc est 8% vis por, no ini
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E (100%): It-med to drk tanish gry, pred SANDSTONE (100%): It-med to drk tanish gry, pred SANDSTONE (100%): It-med to drk tar

id-ang, mod srt, pr-mod cly cmtd, friip, vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip, vf grns, shrnd-ang, mod srt, pr-mod cl

d mtx, slt calc est 8% vis por, no ini hghly arg fild mtx, slt calc est 8% vis por, no ini hghly arg fild mtx, slt calc est 8% vis pc

ly diff grnsh blu cuts, wk strm yel, pr fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr fluor, slw cldy diff grnsh blu cuts, wk s

1sh blu cld, sl gsy odor, Tr SH. spttd res grnsh blu cld, sl gsy odor, Tr SH. spttd res grnsh blu cld, sl gsy odor, Tr
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MRLSTN (60%): gry-gryblk, v rthy, hghly jggd, blky

MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky

ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no
pri fluor, slw diff bl-wht cut, drk grn halos arnd

ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no
pri fluor, slw diff bl-wht cut, drk grn halos arnd

grns, fr-gd res cld, sl gsy odor; SH (40%) TR CHLK

grns, fr-gd res cld, sl gsy odor; SH (50%) TR CHLK
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MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky
ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no
pri fluor, slw diff bl-wht cut, drk grn halos arnd pri fluor, slw diff bl-wht cut, drk grn halos arnd
grns, fr-gd res cld, sl gsy odor; SH (50%) TR CHLK grns, fr-gd res cld, sl gsy odor; SH (50%) TR CHLK
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) PH 91
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MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky MRLSTN (5
ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no ip, shwxy, S
pri fluor, slw diff bl-wht cut, drk grn halos arnd pri fluor, slw diff bl-wht cut, drk grn halos arnd pri fluor, sk
grns, fr-gd res cld, sl gsy odor; SH (50%) TR CHLK grns, fr-gd res cld, sl gsy odor; SH (50%) TR CHLK grns, fr-gd
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MRLSTN (30%): gry-gryblk, v rthy, hghl
ip, sbwxy, shrp anglr cttngs thru, frm-F
CHLK (20%): med It-med gry, mttd w It
spcks, pred chlky, sbrthy ip, sbblky-blky
shrp/bldd frag, v frm, micritic, no ini flu
mlky blu-wht cut, gd spttd grn-yel res|

0%): gry-gryblk, v rthy, hghly jggd, blky MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky odor; SH (30%), LMSTN (20%)

hrp anglr cttngs thru, frm-hd, v calc, no ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no

v diff bl-wht cut, drk grn halos arnd pri fluor, slw diff bl-wht cut, drk grn halos arnd

res cld, sl gsy odor; SH (50%) TR CHLK grns, fr-gd res cld, sl gsy odor; SH (50%) TR CHLK
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yjggd, blky
d, v calc;
brn-crm
,0cC MRLSTN (30%): gry-gryblk, v rthy, hghly jggd, blky MRLSTN (30%): gry-gryblk, v rthy, hghly jggd, blky
or, fst brt ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no
ng, sl gsy pri fluor, slw wk mlky blu-wht cut, v spttd grn-yel pri fluor, slw wk mlky blu-wht cut, v spttd grn-yel
resrng, sl gsy odor; CHLK (20%): med It-med gry, resrng, sl gsy odor; CHLK (20%): med It-med gry,
mttd w It brn-crm spcks, pred chlky, sbrthy ip, mttd w It brn-crm spcks, pred chlky, sbrthy ip,
shblky-blky, occ shrp/bldd frag, v frm, micritic; SH shblky-blky, occ shrp/bldd frag, v frm, micritic; SH
(30%), LMSTN (20%) (30%), LMSTN (20%)
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MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky
ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no )
pri fluor, slw wk mlky blu-wht cut, v spttd grn-yel MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky
res rng, sl gsy odor; CHLK (20%): med It-med gry, |p,_sway, shrp anglr cttngs thru, frm-hd, v calc, no
mttd w It brn-crm spcks, pred chlky, sbrthy ip, pri fluor, slw wk mlky blu-wht cut, v spttd grn-yel
shblky-blky, occ shrp/bldd frag, v frm, micritic; SH resrng, sl gsy odor; SH (30%), CHLK (20%), Tr
(30%), Tr LMSTN LMSTN
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MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky
ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no
pri fluor, slw wk mlky blu-wht cut, v spttd grn-yel pri fluor, slw wk miky blu-wht cut, v spttd grn-yel
resrng, sl gsy odor; SH (40%), CHLK (10%), Tr resrng, sl gsy odor; SH (40%), CHLK (10%), Tr
LMSTN LMSTN
. 7350 .
Z ) Z
MW 950 MW 950 10000
VIS 38 VIS 42 10000

CG 958u

10000
TWnits)
CLthits)
C2 (units)
63 (units)
0

0




500

5}
0
0

10000
200
ROP (ft/hr)
Total gas (units)
MWD_GR (API) — TN
0
,\~
12100 = 12200
7250 TVD |
FAULT: +/- 35 Throw
) e DB 1 T oW T TR e
I g ——— SO gy P S S i S i S SR, S S K T e
T T T T ™ Toqp e Ty o T T e e e P e e —— —
L L 1 LA S S [ S — ™ g T
=————a e == == ———= T mTwIwTw A g
=NIOBRARA C SHOULDER ————=F S e e b bR, U b U U S A ISl a=flas
TI‘IT"‘IT_n_‘IT"IT T T o B - Sk L e Ll o s s o T | T T b T T g T I L I I I
— - E S - S S . ﬁ###ﬁ#ﬁ#——#
(s T, S S S Ny AL T R T ZMD 12130 TVD 7286.080= Tt T D 1215TVD 728579 ==
Trma T d T o o EERELHAYS LIVESTONCRESSS S : EEmmeea e e == =
TR w T+ T oo = T e e e e e =i =
7300
LIMESTONE (70%): It gry to wht, blky, rthy, occ shly, LIMESTONE
crypto-micro xin w/occ It brn ntrbd, occ fos bndstn, crypto-micre
MRLSTN (50%): gry-gryblk, v rthy, hghly jggd, blky shlyip, fiss ip, clayey, v slt, no ini flo, wk mlky shlyip, fissi
ip, sbwxy, shrp anglr cttngs thru, frm-hd, v calc, no blu-grn cut, wk spttd grn-yel res rng, MRLSTN blu-grn cut,
pri fluor, slw wk miky blu-wht cut, v spttd grn-yel (15%): gry-gryblk, v rthy, hghly jggd, blky ip, sbwxy, (15%): gry-g
resrng, sl gsy odor; SH (40%), CHLK (10%), Tr shrp anglr cttngs thru, frm-hd, v calc, SH (10%) shrp anglr ct
LMSTN
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7300

(70%): It gry to wht, blky, rthy, occ shly,
) XIn w/occ It brn ntrbd, occ fos bndstn,
n, clayey, v slt, no ini flo, wk mlky
wk spttd grn-yel res rng, MRLSTN
ryblk, v rthy, hghly jggd, blky ip, sbwxy,
tngs thru, frm-hd, v calc, SH (15%)

LIMESTONE (80%): It gry to wht, blky, rthy, occ shly,
crypto-micro xin w/occ It brn ntrbd, occ fos bndstn,
shly ip, fiss ip, clayey, v slt, no ini flo, wk mlky
blu-grn cut, wk spttd grn-yel res rng, MRLSTN
(10%): gry-gryblk, v rthy, hghly jggd, blky ip, sbwxy,
shrp anglr cttngs thru, frm-hd, v calc, SH (10%)

7350

LIMESTONE (80%): It gry to wht, blky, rt
crypto-micro xin w/occ It brn ntrbd, occ
shlyip, fiss ip, clayey, v sit, no ini flo, wk
blu-grn cut, wk spttd grn-yel res rng, Ml
(10%): gry-gryblk, v rthy, hghly jggd, blk
shrp anglr cttngs thru, frm-hd, v calc, S|
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10000
10000
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7300
hy, occ shly, LIMESTONE (80%): It gry to wht, blky, rthy, occ shly, LIMESTONE (80%): It gry to wht, blky, rthy, occ shly,
fos bndstn, crypto-micro xin w/occ It brn ntrbd, occ fos bndstn, crypto-micro xin w/occ It brn ntrbd, occ fos bndstn,
miky shly ip, fiss ip, clayey, v slt, no ini flo, wk mlky shly ip, fiss ip, clayey, v slt, no ini flo, wk mlky
RLSTN blu-grn cut, wk spttd grn-yel res rng, MRLSTN blu-grn cut, wk spttd grn-yel res rng, MRLSTN
yip, sbwxy, (10%): gry-gryblk, v rthy, hghly jggd, blky ip, sbwxy, (10%): gry-gryblk, v rthy, hghly jggd, blky ip, sbwxy,
1 (10%) shrp anglr cttngs thru, frm-hd, v calc, SH (10%) shrp anglr cttngs thru, frm-hd, v calc, SH (10%)
7350
WOB 11.3 CG8623u MW 9.2 10000 !
ROP 1583 10000
RPM 60 10000
SPM 85/0 1®0nits)
SPP 3320 CLAthits

)
C2 (units)
63 (units)
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Fat Fat

7250 TVD

LIMESTONE (80%): It gry to wht, blky, rthy, occ shly,
crypto-micro xin w/occ It brn ntrbd, occ fos bndstn,

LIMESTONE (90%): It gry to wht, blky, rthy, occ shly, shly ip, fiss ip, clayey, v slt, SANDSTONE (20%):
crypto-micro xin w/occ It brn ntrbd, occ fos bndstn, It-med to drk tanish gry, pred vf grns, sbrnd-ang,
shly ip, fiss ip, clayey, v slt, no ini flo, wk mlky mod srt, pr-mod cly cmtd, friip, hghly arg fild mtx,
blu-grn cut, wk spttd grn-yel res rng, MRLSTN slt calc est 8% vis por, no ini fluor, slw cldy diff
(10%): gry-gryblk, v rthy, hghly jggd, blky ip, sbwxy, grnsh blu cuts, wk strm yel, pr spttd res grnsh blu
shrp anglr cttngs thru, frm-hd, v calc, Tr. SH, Tr SS cld, sl gsy odor, Tr SH.

7350

r 10000 Mud @ 12890
10000 MW  93ppg
%gg N VIS 42sec/qt
nits PVIYP 10/12 cp / Ibs/100ft" 2
CG5101u Ehits) CG 433U Gels 5/8/16Ik?s/100ﬁ"2
C2 (units) FIL  48ml/30min
63 (units) SOL 57%
3 PH 92

Cl 1800 mg/l
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CG8572u |
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VS504218 -

grns, sbrnd-ang, mod srt, pr-mod cly cmtd, friip, hghly

arg fild mtx, slt calc est 8% vis por, no ini fluor, slw cldy
diff grnsh blu cuts, wk strm yel, pr spttd res grnsh blu

SANDSTONE (90%): It-med to drk tanish gry, pred vf
cld, sl gsy odor, SH (10%).

CG 8248u

7250 TVD
7350
10000
RoP1187 10000
10000
TOWnits)
CLthits

WOB 46.4
RPM 0

SPM 85/0
SPP 3022

(

,occ fos bndstn,
20%)

SANDSTONE

vslt
It-med to drk tanish gry, pred vf grns, sbrnd-ang,

 clayey,

fissip

mod srt, pr-mod cly cmtd, friip, hghly arg fild mtx,
CG5417u

slt calc est 8% vis por, no ini fluor, slw cldy diff
grnsh blu cuts, wk strm yel, pr spttd res grnsh blu

LIMESTONE (60%): It gry to wht, blky, rthy, occ shly,
cld, sl gsy odor, SH (20%).

crypto-micro xIn wiocc It brn ntrbd

shly ip
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SANDSTONE (90%): It-med to drk tanish gry, pred vf SANDSTONE (90%): It-med to drk tanish gry, pred vf SANDSTONE (90%
grns, shrnd-ang, mod srt, pr-mod cly cmtd, friip, grns, sbrnd-ang, mod srt, pr-mod cly cmtd, friip, hghly shrnd-ang, mod srt
hghly arg fild mtx, sit calc est 8% vis por, no ini fluor, arg fild mtx, slt calc est 8% vis por, no ini fluor, siw cldy mtx, slt calc est 8%
slw cldy diff grnsh blu cuts, wk strm yel, pr spttd res diff grnsh blu cuts, wk strm yel, pr spttd res grnsh blu cld, blu cuts, wk strm y
grnsh blu cld, sl gsy odor, SH (10%). sl gsy odor, SH (10%). odor, SH (10%).
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grns, sbrnd-ang, mod srt, pr-mod cly cmt
hghly arg fild mtx, slt calc est 8% vis por, 1
slw cldy diff grnsh blu cuts, wk strm yel, p

SANDSTONE (100%): It-med to drk tanish
grnsh blu cld, sl gsy odor, Tr SH.
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13500
VS 6368.16 -

:MD 1495 TVD 7201327 -~ -

-+ *INC89.32AZ 895

no ini
WOB 16
ROP 268
RPM 50
SPM 85/0
SPP 3760

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, Tr SH.
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vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,

SANDSTONE (100%): It-med to drk tanish gry, pred
hghly arg fild mtx, slt calc est 8% vis por
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0
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13800

pred

It-med to drk tanish gry,
MW 9.3
VIS 42

90%):

(

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini
fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, SH (10%).

SANDSTONE

+MD 13750 TVD 7202.69; 7wz iviini i i il
VS662315 - -

13750
INC 80.36 AZ 013 Cis el bl Bt e

CG 93l

1]

13700
pred

no ini

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, SH (10%).

It-med to drk tanish gry,
vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,

90%):

(

MDIB5TVDTL78 ~ =l s T

hghly arg fild mtx, slt calc est 8% vis por

SANDSTONE

13650
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)
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pred

It-med to drk tanish gry,

90%):

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini

(

SANDSTONE

pred

It-med to drk tanish gry,

90%):

(

SANDSTONE

vf grns, shrnd-ang, mod srt, pr-mod cly cmtd, fri ip,
hghly arg fild mtx, slt calc est 8% vis por, no ini

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, SH (10%).

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, SH (10%).

10000
10000

SsPMoigs  FE@nits)

7350
woB 65 10000

ROP 183
RPM 60

CG5767u

CL4thits

SPP 3406




500
10000
200

CG3ri3u

MD 14218 TVD 72935, - .
MW 9.3
VIS 43

INC 90.77 AZ 9068 _ - .

)

(API

)
)
)

W [a) L w9
| P S . coo&LEEE

HHHHH oy ™
= N R SSSPTLB

14200

A
U

—
)

friip,

mod cly cmtd

,pr-

mod srt
hghly arg fild mtx, slt calc est 8% vis por, no ini

"MD 14175 TVD 729403 -
INC 9064AZ 9053. " . *
VS 7048 G

sbrnd-ang

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, SH (10%).

SANDSTONE (90%): It-med to drk tanish gry, pred

vf grns,

14100
friip,

MD 14091 TVD 72939 - -

INC 89.19AZ 898 .
VS 6964.11

mod srt, pr-mod cly cmtd

hghly arg fild mtx, slt calc est 8% vis por, no ini

a1 ] T

sbrnd-ang

fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, SH (10%).

SANDSTONE (90%): It-med to drk tanish gry, pred
vf grns,

14050




500
10000

111 11 4HHHHHH 1 Z == =
655¢2°
=

HHHHH Ssywﬁm
Qex>_-go

JHHHHHH Z5538zE
%Whﬂw

MD 14453 TVD 7297.64
INC 83.08 AZ 90.19

VS 7326.

0

*"MD 14431 TVD 7296.87
INC 87.98AZ 90.34
VS 730401

MW 9.4
VIS 44

ot 5 ¢ =
] A0NAnnMn v . N~
= tililik 1 29227 3
i kih
olle  AHKHHAR 85 3 gggesssso
< T = B 8 §888353% o
= 7% [

— Juudbgn m_A/n_ o

il :

| BB £

AHHHA AR 224y 5

>

HUHUU U =£> 3

o

THARA AR £

shrnd-ang, mod srt, pr-

hghly arg fild mtx, slt calc est 8% vis por, no ini
fluor, slw cldy diff grnsh blu cuts, wk strm yel, pr
spttd res grnsh blu cld, sl gsy odor, SH (10%).

SANDSTONE (90%): It-med to drk tanish gry, pred

vf grns,

14350
INC 88.67AZ9097. .~ "1 .-

VS 721807

MD 14345 TVD 7294.07- -

CG1516u

14300

AN .m.m,.
= = s
A0000nmn pfy.mﬂu.
XT =S
52228
hCmmll\
AHHH MY DL 253 T
§o2xO
L A B =B823= o <
4 > - .
..... TESYS oS
JHHHHH o5®3° 4%
L a_” O > =<
£825 =
T 858335
t= o
T ®L -
L0863
vﬁmwm‘d
HHHHH S = 7 =]
= SEZES
JHHHHH i (dwmdum
fn 2
2z
iililili g cas2y
1. =
8 bass 8
- Qc>.-5
. Z 5= 5=
HAHHH [=: 0=
y== > %Whﬂw

50

4



500

10000
200
ROP (ft/hr)
W Total gas (units)
MWD_GR (API)
0
: A = 0
| = 14500 14550 14600
TD @ 14,517 MD, REACHED ON AUGUST 11, 2014 @ 14:46 HRS, 7250TVD
CIRCULATE BOTTOMS UP, BIT #2 DRILLED 6,792 IN 40.5 HRS, AVG ROP
167.7 ft/hr. WIPER TRIP TO SHOE, TRIP OUT OF HOLE FOR 4 1/2" LINER,
SET @ 14,507 MD ON AUGUST 13, 2014.
FORMATION TOPS
Sharon Springs 7,005 MD (6,984 TVD)
Niobrara A 7,132 MD (7,097' TVD) Niobrara
B Chalk 7,198 MD (7,151' TVD)
Niobrara C Chalk 7,238 MD (7,181 TVD)
e Fort Hays LS 7,526 MD (7,313 TVD)
ol . Codell SS 7,611' MD (7,330 TVD)
| | Projected to Bit DMTD 14517 MD
MD 14517 TVD 7297.64 Production Liner 14,507 MD 7300
INC 88.08 AZ 90.19
VS 7326.
Thank You
Goolshy Brothers & Assoc.
Blake Stacey & Shelton Davis
E (90%): It-med to drk tanish gry, pred
d-ang, mod srt, pr-mod cly cmtd, friip,
I mtx, slt calc est 8% vis por, no ini
y diff grnsh blu cuts, wk strm yel, pr
ish blu cld, sl gsy odor, SH (10%).
7350
10000
10000
10000
TOWnits)
Ethits)
C2 (units)
63 (units)
g4 (Units)
CG1420u 0

A :



