Well-Site Geologists

Tommy Pozzi
Chris Stinson
Chad Collins

Brara Geologic Consulting LLC

2812 1 Avenue North, Suite 430
Billings, MT 59101

Software: HMG Strata Log
Horizontal Mudlog & Geosteering, Inc

PO Box 20658, Albuquerque, NM 87154
505-320-3432 www.horizontalmudlog.com

Operator Operator Address
KGH Operating Company 2812 1st Ave
Well Name Billings, MT 59101

Meagher 14-1H

Well Information

Field: North Gilsonite Ground Elevation(ft): 6554.0
Region: Rio Blanco County, Colorado KB Elevation(ft): 6568.6
Coordinates: 47° 41' 47.856 N 103° 43' 54.468 W Spud Date: 7/3/2013

Drilling Concluded: 7/8/2013
Location: 1630' FNL, 2700' FWL Sec. 14, T1 S, R 10K®H Operating Company Geologist(s):
State: Colorado/Rio Blanco Thomas Hauptman
API Index: 05-103-11955
Rig Operator: Aztec Drilling Rig # 920 Rig Supervisor(s):

Tim McDonald

Hole Data Casing Data

13.5" to 813' MD 9 5/8" Surface Casing set at 813' MD
8.75" to 5640' MD 7" Intermediate Casing set at 5640' MD
6.125" to 9755' MD 4.5" Production Casing set at 9755' MD
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KGH Operating Company
Pump 1: EMSCO Meagher 1 4-1 H
F-1300 12" Stroke, 5"
Liner Aztec Drilling Rig # 920
Pump 2: EMSCO
1300 12" Stroke, 57 2900 Brara Geologic Consulting arrived [Giz15.75
onsite at Meagher 14-1H on Ulterra U5 19M
H H LIn: 813'
7/3/2013. Rigged up gas detection [J " ° .
equipment and calibrated TG, GC | Totals: 3923/52.5 hrs
and tested trap on 7/4/2013.
Began logging on 7/5/2013 at
Good 3000' MD.
Fair .
Oil Shows ~ Poor r Mudlogging
Trace Systems
None Surface Casing run and set at 813’ - RedBox # ML-357 —
SLID Calibrated 7/4/13
& 29501, .. !
2 MW 9.3
L VIS 47
> \ pH 7.6
r (.
(> FG 293 U
~—
—
§>
<{ *Drilling with polymer based drilling fluid
=§ Z Survey 2985' INC .32° AZI 36.41°
. . —‘—Z 3000 Sh: It-dk brn, blky-sb plty, mod frm, carb ip, slty ip, .
E;: (1)10 mpl\ril/lﬁ 153 Ss trnsl-wht, f gr, sb rnd-sb ang, mod frm, mod srt, 8::2 1238
P: fr-p por, carb incl, non calc, tr glauc, nsofc .
WoB: 75K ==-énn PP | gt CcG 148 Ul o
" . 3010.2' OTS |Ee)vjv)
RPM: 58 [ ol Units 1500
>
{\5 FG 338U
? —
= Ss: trnsl-wht, vf gr, sb ang, sft-mod frm, mod srt-w
<D srt, fr-p por, tr carb incl, non calc, incr tr Sltst. occ FG 553 U
~ Sh It-dk brn, blky-sb plty, mod frm-frm, carb ip, slty
( ip, nsofc
=
< CG 919 U -
C182%
< >  C218%
[ 771 Ss: trnsl-wht, vf-f gr, sb ang-sb, sft-mod frm, mod ’ V/




|or'y P PO, U Cdlrp incl, nor Cdic, mch u sitst. OCC ofl
[t-dk brn, blky-sb plty-plty mod frm-frm, carb ip, slty

ip, nsofc

LTV
™

JAN T

Survey 3082' INC 0.4° AZ| 74.13°

Ss: trnsl-wht, clr grs, vf-f gr, sb ang-ang, sft-mod
frm, mod srt, p por, tr carb incl, non calc, incr tr
sltst. occ Sh lt-dk brn, blky-sb plty, mod frm-frm,

carb ip, slty ip, nsofc

WA A

Sltst: tan, It brn, gy brn, sb blky, sft-mod frm, p por,
non calc, nsofc. Ss: trnslc, wht, occ s&p, vf-f gr, sb
rnd-sb ang, mod srtd, p por, p cem, non calc,
nsofc. Tr Sh: dk gy, dk gy brn, blky-sb blky, mod
frm, carb, non calc, tr slty, nsofc

M

/

Ss: trnsl-wht, vf-f gr, sb ang, sft-mod frm-frm, mod
srt, fr-p por, carb incl, no calc, tr sltst. occ Sh It-dk
brn, blky-sb plty, mod frm-frm, carb ip, slty ip,
nsofc
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|

Survey 3177' INC 0.68° AZI 118.9°

Sh: It-dk brn- brn blk, blky-sb plty, mod frm-frm,
rthy, carb ip, slty-sdy ip, abnt Ss trnsl-wht, vf-f gr,
sb rnd-sb ang, mod frm, mod srt, fr-p por, carb

P1:112
P2:0

SPP: 2539
WOB: 5.8 K
RPM: 74

incl, non calc, tr glauc, nsofc

w I

N

Sh: med gy-brn, blky-sb plty, mod frm, rthy, carb
ip, slty ip, Ss: trnsl-wht, vf gr, sb rnd ang, mod frm,
mod srt, fr-p por, carb incl, non calc, deer tr glauc,
nsofc

Sh: med gy-brn, blky-sb plty, mod frm, rthy, carb
ip, slty ip, Ss: trnsl-wht, vf gr, sb rnd ang, mod frm,
mod srt, fr-p por, carb incl, non calc, deer tr glauc,
nsofc

Survey 3273' INC 0.86° AZI 146.17°

|

Ss: trnsl-wht, f-vf gr, ang- sb plty, sft-mod frm,
mod srt-srt, fr-p por, tr carb incl, non calc, incr tr
sltst. occ Sh It-dk brn, blky-sb plty, frm, carb ip,
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slty ip, nsofc

TGZU_E

183%

oo

217%

G 1420 U

375U

CG 345U

\;\N’EG 915

—-CG 315U TE30
Units 1500
Units 1500
Umits 1566
Units 1500
W FG 328 U
|
] CG 309U
C185%
C2 15%
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Conn
3329.5'
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Conn
3393.8'
——
P1:111  min/ft
P2:0 API
SPP: 2882
WOB: 12.7K
RPM: 76

MAIN COAL ZONE: 3292' MD,
3291.38' TVD, (+3277.22' MSL)

(-18"' MSL from Prognosis)

Coal: blk, splinty, brit, sl frm, vit, nsofc. Ss: trnsl-
wht, f-vf gr, ang- sb plty, sft-mod frm, mod srt-srt,
fr-p por, tr carb incl, non calc, incr tr sltst. occ Sh It
-dk brn, blky-sb plty, frm, carb ip, slty ip, nsofc

Ss: trnsl-wht, vf gr, sb ang- sb plty, sft-mod frm,
mod srt-srt, fr-p por, tr carb incl, non calc, incr tr
sltst. occ Sh It-dk brn, blky-sb plty, mod frm-frm,
carb ip, slty ip, nsofc. Occ Coal: blk, spinty, brit,
frm, vit Istr, nsofc

Sh: med gy-brn, blky-plty, mod frm-frm, rthy, carb
ip, slty ip, Ss: trnsl-wht, vf gr, sb rnd ang, frm ip,
mod srt-srt, fr-p por, carb incl, non calc, tr glauc,
nsofc

Survey 3370' INC 0.55° AZI 15.19°

Sh: med gy-dk brn, blky-plty, mod frm-frm, rthy,
carb ip, slty ip grdg to sltst, Ss: trnsl-wht, vf gr, sb
rnd ang, frm ip, mod srt-srt, fr-p por, carb incl, non
calc, tr glauc, nsofc

Sh: med gy, blky-sb plty, mod frm, rthy, carb ip,
slty ip, Ss: trnsl-wht, vf gr, sb rnd ang, mod frm,
mod srt, fr-p por, carb incl, non calc, nsofc

Sh: med gy-dk gy, blky-sb plty, mod frm, rthy, carb
ip, slty ip, Ss: trnsl-wht, vf gr, sb rnd-ang, mod frm,
mod srt, fr-p por, carb incl, non calc, nsofc

Survey 3466' INC 0.48° AZI 43.46°

Ss: trnsl-wht, f gr, sb ang- sb plty, sft-mod frm,
mod srt-srt, fr-p por, tr carb incl, non calc, incr
sltst. occ Sh lt-dk brn, blky-plty, mod frm, carb ip,
slty ip, nsofc

MW 9.4
VIS 47
pH 7.6
I CG 143U
FG 156 U
C183%
C217%
—FG 182U
CG 211
( :
Units 1500
0 Units 1500
Units 1500
Hmits 1566
Units 1500
MW 9.4
VIS 46
pH 8.0 —]
_‘L CG126 U
FG 167 U




P1:110
P2:0

SPP: 2698
WOB: 9.1K

3600 1:

RPM: 68
0.5-0.8

'l'Change

Data Rate

N

M

49.5'

3650 55

A ALA Ay

A A

Conn
3713.8'

Sh: med gy, sb blky-sb plty, frm-mod frm, slty-sdy
ip, Ss: trnsl-wht, vf gr, slty, sb rnd-ang, mod frm,
mod srt, fr-p por, carb incl, incr sdy, non-sl calc,
nsofc

Sh: med gy, sb blky-sb plty, frm-mod frm, rthy, slty
-sdy ip, Ss: trnsl-wht, vf gr, sb rnd ang, mod frm,
mod srt, fr-p por, carb incl, incr sdy, non calc,
nsofc

Survey 3561' INC 0.64° AZI 112.79°

Sh: med gy-dk gy, sb blky-sb plty, frm-mod frm,
slty-sdy ip, Ss: trnsl-wht, vf-f gr, sb rnd-ang, frm,
mod srt, fr-p por, carb incl, incr sdy, non calc,
strgrs, nsofc

Sh: med-dk gy, sb blky-sb plty, frm-mod frm, rthy,
slty-sdy ip, Ss: trnsl-wht, vf-f gr, sb rnd ang-blky,
frm, mod srt, fr-p por, carb incl, incr sdy, non calc,
nsofc

Sh: med gy, sb blky, frm-mod frm, rthy, slty-sdy ip,
Ss: trnsl-wht, vf gr, sb rnd ang, mod frm, mod srt,
fr-p por, carb incl, incr sdy, non calc, nsofc

Survey 3657' INC 1.33° AZI 129.28°

Sh: med gy-dk gy, sb blky-sb plty, frm-mod frm,
slty-sdy ip, thn lam bds, Ss: trnsl-wht, vf gr, sb rnd
ang, mod frm, mod srt, fr-p por, carb incl, incr sdy,
non calc, thn lam bds, nsofc

Sh: med gy, dk gy, sb plty, frm, occ slty-sdy, thn
lam bds, Ss: trnsl-wht, vf gr, sb rnd-ang, mod frm,
mod srt, fr-p por, carb incl, incr sdy, non calc, thn
lam bds, nsofc

Sh: med gy-dk gy, sb blky-sb plty, frm-mod frm,

| D T P R & J [ R [ o Y N (R R SR

iCG 128 U
N
/ FG 395U
FG 325U
C181%
C217%
- C32%
| /
CG123U
LFG 247 U
unis 1500
Units 1500
Units 1500
Hmits 1566
F) Units 1500
h\\ FG 213U
CG371U
MW 9.4
VIS 52
pH8.0 _|
FG 113
U
{ 13 &4a8lSChlarigeange
Units 300




|olty=olUy Ip, LUITT Ul ialll DUS, ©o. UTIoI=WIL, Ui Yl o,
vf gr, sb rnd ang, mod frm, mod srt, fr-p por, carb
incl, incr sdy, non-sl calc, thn lam bds, nsofc

Survey 3753 INC 1.28° AZI 142.69°
Sh: med gy-dk gy, sb plty-plty, frm-mod frm, sdy

ip, thn lam bds, Ss: trnsl-wht, vf gr, sb rnd ang,
mod frm, mod srt, fr-p por, carb incl, non calc, slty
grdg to sltst, thn lam bds, nsofc, Tr Sltst

Conn
3777.6'

-3800

Sh: med gy-dk gy, sb plty-plty, frm-mod frm, sdy
ip, thn lam bds, Sltst: gy, dk gy, sb blky-sb plty,
frm, non-sl calc, tr sdy, Decr Ss: trnsl-wht, vf gr,

Conn

A

3841.8'

slty, sb rnd-sb ang, mod frm, mod srt, fr-p por,
carb incl, sl calc, slty grdg to sltst, thn lam bds,
nsofc

Sh: gy, dk gy, sb plty-plty, sl frm-frm, slty ip, Sltst:
gy, dk gy, sb blky-sb plty, frm, non-sl calc, sdy ip,
Tr Ss: trnsl-wht, vf gr, slty, sb rnd-sb ang, mod
frm, mod srt, fr-p por, carb incl, sl calc, slty grdg to
sltst, nsofc

Sh: gy, dk gy, sb plty, sl frm-frm, slty ip, nsofc,
Sltst: gy, dk gy, sb blky-sb plty, frm, non-sl calc,
sdy ip, nsofc, Tr Ss: trnsl-wht, vf gr, slty, sb rnd-sb

\

\

ang, mod frm, mod srt, fr-p por, carb incl, sl calc,
slty grdg to sltst, tr glauc, nsofc

Survey 3849' INC 0.92° AZI 109.39°
LOWER SEGO FORMATION TOP:
3864' MD, 3862.09° TVD,

(+2706.51" MSL)

(-54' MSL from prognosis)

Conn
3906.0'

Ss: clr grs, wht, It gy, trnslc, s&p ip, sb blky, vf-f gr,
sb rnd-sb ang, frm, mod w cem, sl calc, p-mod
srtd, p-fr por, tr mica incl, tr glauc, thn lam bds w

Sltst, Sltst: gy-dk gy, sb blky-sb plty, frm, n-sl calc,
sdy ip, nsofc, Tr Sh

Ss: clr-wht, It gy, trnslc, occ s&p, sb blky, vf-f gr,
occ slty, sb rnd-sb ang, frm, mod w cem, sl calc, p
-mod srtd, p-fr por, tr flky mica, tr glauc, thn lam

bds w Sltst, Sltst: gy-dk gy, sb blky-sb plty, frm, n-
sl calc, sdy ip, nsofc, Tr Sh

AL AN kA dAanl A mad

BUCK TONGUE FORMATION TOP:

~— N T

3950' MD, 3948.48' TVD,
(+2620.12' MSL)

(+ 5.5" MSL from prognosis)

|
“ FG76 U
FG93U
MW 9.5
VIS 60
/ pH 8.0
7/6/201
 Ls
0 Units 300
0 Units 300
0 Units 300
Umits 366
N Units 300
& FG64 U
S
CG48U
C183%
C217%
|‘ MW 9.6




3950 1

>
Conn
3970.0'
P4
>
P1: 111
P2:0 é?
SPP: 2979 >
WOB: 125K y -
RPM: 0 4 K
q T/ _ﬁ—a'moo'.
API 0
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Conn
4034.0' y
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Conn
4098.6'

41001

A\

AT\

4150 {

; Conn
A1R2 1"

W R A

Survey 3946' INC 1.5° AZ| 102.5°

Ss: clr, trnslc, wht, It gy, s&p ip, sb blky, vf-f gr, sb
rnd-sb ang, occ ang, frm, mod w cem, sl calc, p-
mod srtd, p-fr por, tr mica incl, tr glauc, thn lam
bds w Sltst, Sltst: gy-dk gy, sb blky-sb plty, frm, n-
sl calc, sdy ip, nsofc, Tr Sh

Ss: clr, trnslc, wht, It gy, s&p ip, sb blky, vf-f gr, sb
rnd-sb ang, occ ang, frm, mod w cem, sl calc, p-
mod srtd, p-fr por, tr mica incl, tr glauc, Incr Sltst:
gy-dk gy, sb blky-sb plty, frm, n-sl calc, sdy ip,
nsofc, Tr Sh

Ss :clr, trnslc, wht, It gy, s&p ip, vf-f gr, blky, sb rnd
-sb ang, frm, p-mod srtd, p-fr por, mod cem, n-sl
calc, dissem pyt, Incr Slst, nsofc

Survey 4042' INC 2.66° AZ| 93.97°

Ss: clr-wht, It gy, occ s&p vf-f gr,sb blky, sb-rnd-sb
-ang, v frm, p-mod srtd, p-fr por, mod cem,n-sl
calc, dissem pwt, Incr Sict, thn Lam, nsofc

Ss: clr-wht, It gy, occ s&p vf-f gr,sb blky, sb-rnd-sb
-ang, v frm, p-mod srtd, p-fr por, mod cem,n-sl
calc, dissem pyt, Incr Sict, thn Lam, nsofc

Survey 4139' INC 2.33° AZI 77.19°

Ss: clr, wht, It gry, occ s&p, vf-f grn, mod blky, sb
rnd-sub ang, v hd, p-mod srtd, p-fr por, n-sl calc,
dissem pyt, intbdd C, sdy Slst ip, nsofc

CASTLEGATE FORMATION TOP:
4169' MD, 4167.97" TVD,
(+2400.63' MSL)

Vio ol
pH 7.2
CG55U
| f
) FG60U
I{) Units 300
0 Units 300
D Units 300
Umits 366
0 Units 300
) CG50U
\
FG57 U
CG37U
N
I / FG 57
\ K\
/ f) FG 136 U
| —
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0 P1: 11
0 P2:0
WOB:

RPM:

SPP: 2790

0 8
150

4200 1

123K
0

=

Conn
4227.8'

4250 1

STV

——
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=
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Conn
4291.3'
4300 1
"]

ATV

Y |

"am

V'VV'W\

JAaVA I'\/\/\

Conn
4355.3'

4350 1.

(+4' TVD from prognosis)

Ss: wht, It gy, occ s&p, mod blky, occ well rnd, sb
rnd-sb ang, v hd, p-fr por, occ gd por, p-fr cem,
occ gd cem, mod-v calc, dissem pyt, com qtz,
nsofc

Ss: clr, wht, It gry, occ s&p, mod blky, occ wl rnd,
sb rnd-sub ang, v had, p-mod strd, occ wl srtd, p-fr
por, occ gd por, p cem, occ wl cem, v calc, com
gtz, nsofc

Survey 4235' INC 2.8° AZI 93°

Ss: It gry, whit, mod blky, sb rnd-sb ang, v hd, p-fr
srtd, p por, wl cem, v calc, nsofc

Ss: gry, occ It gry, vf ti grn, sb ang, v hd, p-mod
srtd, p por, wl cem, v calc, occ cht, nsofc

Ss: gry, dk gry, vf gr, grad to Sltn, sb- rnd, v hd,
mod srtd, p por, deer por, wl cem, v calc, nsofc

Survey 4331' INC 5.63° AZI 102.28°

Ss: It gry, drk gry, vf-f gr, sb blky, sb rnd-sb ang,
fm, p-mod srtd, p por, wl cem, v calc, nsofc

Ss: It gry, gry, vf gr, sb blky, v hd, p-mod srtd, p-fr
por, wl cem, n-sl calc, grd sltn, nsofc

\ >
—~—TFG 229U
C181%
C219%
/
Units 300
Units 300
0 FG 40 U its 300
Hmits 366
Units 300
CG43U
FG57 U
FG 105
u
= FG 83 U

7]

—)7
e~

VShn

}F'G 201
U
{7

ANS

h\
\

CG

50U

N




SS: It gry, gry, vf gr, occ slty, sb blky, mod hd-frm,
mod srtd, p-fr por, wl cem, sl calc, nsofc, Sltst: dk
gry, sb blky, frm, n-sl calc, arg ip, nsofc, Tr Sh

CASTLEGATE BASE: 4402' MD,
4400.81' TVD, (+2167.79' MSL)

Survey 4426' INC 1.33° AZI 108.67°

SS: It gry, gry, vf gr, occ slty, sb blky, mod hd-frm,
mod srtd, p-fr por, wl cem, sl calc, nsofc, Incr Sltst:
dk gry, sb blky, frm, n-sl calc, arg ip, nsofc, Tr Sh

Sltst: It gry, gry, occ slty, sb blky, hd-frm, p por, wl
cem, sl clac, nsfoc, Incr Sh: dk gry, sb blky, frm, n-
sl calc, nsofc

Sltst: It gry, sb blky, sb rnd-sb ang, mod hd-frm, p-
fr por, wl cem, n-sl calc, nsofc, Incr Sh: dk gry, sb
blky, sl calc, nsofc

Survey 4521' INC 1.32° AZI 163.71°

Sltst: It gry, gry, occ vf gr, sub blky, p-mod por, wl
cem, n calc, nsofc Incr Sh: dk gry, sb plty, n calc,
nsofc

P10 S
P20 S
SPP:2090 <
WOB: 11.8 K
RPM: 0
min/tt S 8-4400 —
q AP <7150
>
~
L Conn §
%>
} q
3
SRS
<
) g
\
Conn < Sy
4482.6' Rt
4500 7=
<i
E Conn —
S | 4546.1 g
<
. 4550
<%
L é
P1: 107 1
1 P2:0
SPP: 3061
WOB: 11.8 K
RPM:0
| min/tt r4600
AP 501 P

Sltst: It gry-gry brn, gry, sub blky-blky, tr platy, p
por, wl cem, n calc, nsofc, Sh: dk gry, sb plty, n
calc, tr Ss

Sltst: gry brn, gry, sub blky-blky tr platy, p-mod
srtd-srtd, mod por, wl cem, n calc, nsofc Incr Sh,
dk gry, sb plty, n calc, tr Ss: med gry, blky, vf gr,
slty, frm-hd, p por, non calc, nsofc

FG 96
U 300
Units 300
0 Units 300
¥ y Hmits 366
0 Units 300
| CG 55U
I\ \7
MW 9.6
VIS 54
pH 7.2
| {
FG64 U
|
CG44 U
!x FGo0o U
# CG9% U
‘ i ' FG 83U
” Units 300
Units 200




Survey 4617' INC 1.62° AZI 172.67°

i

Sltst: It gry, gry, sub plty, sb blky, sb rnd-sb ang, p
por, wl cem, n calc, nsofc Sh: dk gry, sb plty, n
calc

Sltst: It gry, gry, med gr, sub blky-blky, tr platy, p
por, wl cem, n calc, nsofc Sh: dk gry, sb plty, n

Conn
Z 4673.2'

calc, tr Ss

Survey 4680' INC 1.92° AZI 164.35°

Sltst: gry-gry brn, sub blky- platy, p-mod por, wi

cem, n calc, nsofc, tr Sh med gry, blky-sb blky, frm
-hd, sl slty, non calc, sl carb, nsofc

l

LBit #38.75"

HBDS FXD55M

Jets: 5x16

In: 4734'

- Out: 5640'
Totals: 904'/46.8

L L hrs

i -

X\

Reached KOP of 4734 MD at
18:45 on 7/6/2013. TOOH to pick
up BHA to drill curve. Back on
bottom drilling at 10:30 7/7/2013

Sltst: gry, occ It gry, sb blky-platy, p-mod por, frm,
wl cem, n-sl calc, nsfoc, tr Sh: med gry, sb platy, n
calc, nsofc

Conn
— 47471

A

PN AN A AN

Survey 4745' INC 2.33° AZI 159.6°

Sltst: It gry, gry, occ wht, sb blky-platy, frm, occ
sft,p-mod srtd, p-mod por, wl cem, mod-hi calc,
nsofc, tr Sh: gry-dr gry, sb platy, frm, p por, wi

P1:110
P2:0

SPP: 2901
WOB: 9.6 K
RPM: 0

cem, nsofc

Survey 4777' INC 3.03° AZI 123.62°

Conn
4811.1'

Sltst: gry, sb platy, p por, sft, p-mod srtd, wl cem,
n calc, nsofc. tr Sh, med-dk gry, arg, p por, hi calc,
nsofc

Survey 4808' INC 5.62° AZI 100.26°

Sltst: gry, occ wht, sb platy, sft-brit, p por, p cem,

lel- mod cale nenfe tr QRh: Ak ary blkv-eh bhlkv <l

CG30U

L.

j MW 9.6
VIS 55
pH 7.5
!f7/7/201
f 3

TG48U

CG53U

L~

P

\

} FG 82U
C182%

E—

Nl

C214%

C34%

MW 9.6
VIS 57
pH 6.8

300
300
300

Units
Units
Units
~CG 00U 500
uILILS 300




calc, sl carb, nsofc

Conn
4874.9'

4900 {~

e e e R

Survey 4840' INC 9.37° AZI 94.79°

Sltst: It gry, gry, sb blky-platy, frm, p-mod por, wi
cem, sl calc, nsofc, tr Sh: It gry, occ wht, sb platy,
p por, p-mod cem, mod-hi calc, nsofc

Survey 4872' INC 12.37° AZI 94.29°

Sltst: gry-dk gry, occ It brwn, sb blky-platy, frm occ
v hd, p por, occ fr por, wl cem, n-sl calc nsofc. tr
Sh: dk gry, sb platy, sft-frm, mod calc nsofc

Survey 4904' INC 15.18° AZI 91.14°

Sltst: lt-med gry, sb blky-platy, frm, occ sft-frm, p-fr
por, med-wl cem, sl calc, nsofc. tr Sh: med-dk gry,
sft, mod calc

Survey 4936' INC 16.19° AZ| 87.74°

Sltst: med-dk gry, sb blky-platy, frm, occ sft, p-fr
por, fr cem, n-slt calc, nsofc. tr Sh: gry-dk gry, sft,
p por, slt calc, nsofc

Survey 4968' INC 16.97° AZI 84.79°

Sltst: med gry-gry, sb blky-platy, mod frm-frm, occ
sft, arg, p-fr por, fr cem, n-slt calc, carb flks, nsofc.
tr Sh: gry-dk gry, sft, p por, slt calc, nsofc

Survey 5000' INC 17.28° AZI 83.72°

Sltst: med gry-It gry, blky-sb platy, mod frm-frm,

sft, arg i p, p-fr por, fr cem, n-slt calc, carb flks,
nsofc. tr Sh: gry-dk gry, sft-hrd, vp por, slt calc,
nsofc

T
Conn
4938.7"
1,
P1:103
P2:0
SPP: 2341
WOB: 13.9K
RPM: 35
i —
0 = ft Conn
0; API" 5003,
} <
<

Survey 5032' INC 17.82° AZI 83.88°

—FG56 U

CG44 U

FG 51

jv

I

~C2 14%

FG57U
C186%

FG61U

' FG46 U
1 Initg 300
CG53U
unns 300
Units 300
Urits 366
Units 300

—
]

#7|FG 34U




Sltst: med gry-It gry, incr wht, blky-platy, mod frm-

flks, nsofc. deer tr Sh: gry-dk gry, hrd, p por, slt

frm, sfti p, incr arg, p-fr por, fr cem, n-slt calc, carb
calc, nsofc ﬁ

.

CG37u
Survey 5064' INC 19.49° AZ| 82.95°

=

Sltst: med gry-dk gry, sb blky-sb platy, mod frm-

frm, sft, incr arg, p-fr por, fr cem, n-slt calc, decr
carb flks, nsofc. Sh: gry-dk gry, hrd, p por, slt calc,
nsofc

Survey 5096' INC 21.73° AZI 81.67° I]

MW 9.5
VIS 55
pH 7.5

MANCOS A FORMATION TOP:

5106' MD, 5094 TVD, (+1474.6'
MSL)

= wm%#’_

Survey 5128' INC 23.9° AZI 82.66°

Sltst: med gry-dk gry, sb blky-sb platy, mod frm-
frm, sft, incr arg, p-fr por, fr cem, n-slt calc, decr
carb flks, nsofc. Sh: gry-dk gry, hrd, p por, slt calc, FGe6 U
nsofc

Sltst: gry-It gry, sb platy, vp por, sft, p-mod srtd, wl

cem, n calc, nsofc. tr Sh, med-dk gry, arg, p por,
hi calc, nsofc

Survey 5160' INC 26.31° AZ| 83.73° i
.

‘P
FG55U

Sltst: gry-It gry, sb platy-blky, vp-p por, sfti p, p-
mod srtd, wl cem, n calc, nsofc. decr Sh, dk gry,

Survey 5225' INC 30.77° AZI 86.73°

Survey 5257' INC 32.97° AZ| 85.13°

CG34U

arg, p por, hi calc, nsofc J cG 55 U
Survey 5193' INC 28.2° AZ| 85.86°

Units 300
Units 300
Units 300
Urits 366
Units 300

Sltst: gry-It gry, platy-sb blky, vp por, sft, mod srtd,

wl cem, tr calc, incr arg, nsofc. incr tr Sh, med-dk

gry, arg, p por, hi calc, nsofc




TOOH at 5282' MD on 7/8/13 at
00:30 to increase mud motor

angle. Back on bottom at 09:00
on 7/8/13.

Survey 5289' INC 36.33° AZI| 82.26°

Sltst: It gry-gry, sb blky-platy, sl fr-fr, p-mod por,
mod-wl cem, sl calc, nsofc, tr SS: wht, occ s&p, vf
gr, sb ang, mod por, n-sl calc, nsofc

Survey 5321' INC 41.07° AZI 80.74°

Sltst: It gry, sb blky-platy, sl fr-fr, p-mod por, wi
cem, mod calc, nsofc, tr SS: wht, occ s&p, fr-v hd,

sb ang, mod srtd, mod por, wl cem, n-sl calc,
nsofc

Sltst: It gry-gry, sb blky-platy, mod fr-fr, p por, mod
cem, sl-mod calc, nsofc tr SS: wht, occ s&p, vf-f
gr, sub blky, sb rnd, fr-hd, fr por, wl cem, sl-mod

calc, grtz, nsofc
Survey 5353' INC 47.49° AZ| 77.85°

MANCOS B FORMATION TOP:

5360' MD, 5304' TVD,
(+1264.6' MSL)

(-81" MSL from prognosis)
SS: wht, occ s&p, vi-f gr, sub blky, sb rnd, fr-hd, fr
por, wl cem, sl-mod calc, qrtz, tr vis brn oil stn, fnt

slw rng cut, Decr Sltst: It gry-gry, sb blky-platy,
mod fr-fr, p por, mod cem, sl-mod calc, nsofc
Survey 5385' INC 51.59° AZ| 75.63°

SS: wht, occ s&p, vf-f gr, sb blky, sb angl ,v hd,
mod-wl srtd, fr por, wl cem, sl calc, trace oil fluor,

slow mod fnt rng cut, Intbdd Sltst: It gry, sb blky-
platy, sft occ fr, sl calc, nsofc
Survey 5417 INC 55.88° AZI 78.23°

Catching 10 Samples

SS: wht, occ s&p, sb blky, sb ang, occ sb rnd, v
hd, mod-wl srtd, p-mod por, wl cem, sl calc, grtz, tr
vis oil stn, v fnt slw rng cut, tr Sltst: It gry, sb blky-
platy, fr, p por, sl calc, nsofc

SS: wht, occ s&p, sb blky-blky, sb ang, occ sb rnd,
v hd, mod-wl srtd, p-mod por, wl cem, sl calc, tr
grtz, incr tr vis oil stn, v fnt slw rng cut, tr Slist: It
gry, sb blky-platy, fr, p por, sl calc, nsofc

Survey 5449' INC 61.0 AZI 76.66°

SS: wht, occ s&p, sb blky, sb ang -sb rng, fr-v hd,
fr por, wl cem, sl calc, tr glauc, tr carb incl, oil stn,
slw fnt rng cut, tr Stist: It gry, sb blky-platy, p por,

sl calc, tr oil stn, fnt slw rng cut

SS: wht, occ s&p, sb blky, sb ang -sb rng, fr-v hd,
fr por, wl cem, sl calc, glauc, oil stn, slw fnt rng
|eut, tr Stlst: It gry, sb blky-platy, p por, sl calc, tr oil

[
FG42U
1
7/8/201
3
Tooou
ﬁ FG42U
\%
{§ CG42U
{ FG45U
{CG 45U
C FG110 U
C183%
C217%
Units 300
Units 300
Units 300
Hrits 366
0 ? Units 300
} FG41U
} CG 34U
’ ? FG42U




P1: 104
P2:0
SPP: 2789
WOB: 19.9K
RPM: 0 '
5500 {:
Conn
5515.0'
55501
5600 {:
—
5650 -
KGH
Operating
Company
——
- Meagher 14-
1H

|stn, Tnt slw rng cut

Survey 5481' INC 68.1° AZ| 80.7474.87°
TURBIDITE ZONE: 5502’ MD,
5378.06"' TVD, (+1190.54' MSL)

(-121.5"' MSL from prognosis)

SS: wht, occ s&p, sb blky, sb ang-sb rnd, fr-v hd,
mod srtd, occ wl srtd, fr por, wl cem, sl calc, tr
glauc, sl oil stn, tr Sltst: It gry, sb blky-platy, p por,

sl cale
Survey 5512' INC 74.22° AZI 74.76°

SS: wht, cIr grs, gry, s&p, vi-f gr, sb blcky-sb plty,
sft-frm, mod srtd, p-fr por, sl calc, tr glauc, tr carb
incl, slw fnt rng cut, tr oil stn, Sltst: dk gy, gy, sb
blky, sb plty, frm, sl brit, tr sdy, n por, sl calc, nsofc
SS: wht, cIr grs, gry, s&p, vi-f gr, sb blcky-sb plty,
sft-frm, mod srtd, p-fr por, sl calc, tr glauc, tr carb
incl, slw fnt rng cut, tr oil stn, Decr Sltst: dk gy, gy,
sb blky, sb plty, frm, sl brit, bcmg incr sdy, n por, sl

calc, nsofc, Tr Sh
Survey 5544' INC 81.52° AZ| 74.63°

SS: wht, clr grs, It gry, s&p, vf gr, sb blcky-blcky sb
plty, sft-frm, mod srtd, p-fr por, sl calc, tr glauc, tr
carb incl, incr slw fnt rng cut, incr tr oil stn, Decr
Sltst: dk gy, gy, sb blky, sb plty, frm, sl brit, bcmg
incr sdy, n por, sl calc, nsofc, Tr Sh

Survey 5574' INC 88.15° AZI 75.01°

SS: wht, clr grs, s&p, f gr, blcky-sb plty, sft-frm,
mod srtd, p-fr por, sl calc, tr glauc, tr carb incl, slw
fnt rng cut, tr oil stn, Decr Sltst: dk gy, gy, sb blky,
sb plty, frm, sl brit, bcmg incr sdy, n por, sl calc,
nsofc, Tr Sh

SS: wht, clr grs, It gry occ s&p, sb blky, sb ang-sb
rnd, fr-v hd, mod srtd, occ wl srtd, fr por, wl cem, sl
calc, tr glauc, sl oil stn, tr Sltst: It gry, sb blky-platy,
p por, sl calc,Tr sh

SS: wht-It gy, clr grs, occ s&p, sb blky, sb ang-sb
rnd, frm, mod srtd, mod wl srtd, fr por, wl cem, sl
calc, tr glauc, sl oil stn, tr Sltst: gry-dk gy, sb blky-
platy, p por, sl calc,Tr sh

Landed Curve at 23:15 on
7/8/2013 at 5640 MD, 5389.88'
TVD, (+1178.72' MSL), 91.52° Inc,
74.63° Azi.

Landing Point Location: 4664.06’'
FNL & 3234.25' FWL, Section 14,
T1S,R104 W.

[
MW 9.6
VIS 68
pH 6.8
—
Gas Trap Test
CG21U
Units 300
FG 26 U jnits 300
Units 300
Hmits 366
E)l Units 300
Gas Trap Test

Brara
Geologic
Consulting

Rig # 920

— Aztec Drilling —




