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LOG created using LPLOT VH Version 3.0, October 30, 2012, Copyright (C) 1999-2009 Pason Systems Corp.

OPERATOR: BONANZA CREEK ENERGY, INC.
WELL: ANTELOPE J-21-16 XRL
LOCATION: SECTION 21, T5N, R62W
COUNTY: WELD

STATE: COLORADO

SPOT: 410' FSL x 1,937' FWL
ELEVATION: GL 4,634' KB 4,647’

FIELD: WATTENBERG

SPUD DATE: OCTOBER 19, 2012

TD DATE:

DATES LOGGED: OCTOBER 22 to, 2012

DEPTHS LOGGED: MD 5,744' to

LOGGERS: JOEY LUCE & JAKOB PAMMER
DRILLING FLUID: FW LSND

DRILLING RIG: ENSIGN 132

API: 05-123-36015

LOG TYPE: BUILD & EX TENDED LATERAL

SCALE: 1:240 (5 inches per 100 feet)

REMARKS: WELLSITE GEOLOGICAL SERVICES PROVIDED BY COLUMBINE LOGGING INC.

TVD (ft)

7000 6000 5000

0001~

0001

() sA
uoneaa|g Aaaing

00|0Z




Survey Plan

4000

3000
|

2000

N/S (ft)

1000
|

3000 4000

-1000

-1000

E/W (ft)




LITHOLOGIES

N I I I
8| ROP Limit U
0 - 150 ft/hr
MUD WT 9.5/9.6
olx VIS 43/49 (IN/OUT)
ol
2% NN A . .
\ 4\‘4 /N \ — /M A \}I\‘ M A d
|/ /\J| N | M Y \/
£ J v 1 v
8 . o
..m. m _ m _ m | m ! m Total Gas Limit
g =l 18| 18] 18| |S] 0-3000 units
w _ (s2] [se} _ [spl h (32]
| _ N 19344
\Il,\\
" ol _ _ _ \m: 891 v - , A\ P
DE |« Sla S| S|«]|= T ~—
5|ZE[BIEBER R - AN RSP Za BN Z gl | ASE2S N RERp
- N~ ] —
8 _ | | | |BHA#3 -~ TN =T \ B
2 _ " \ - h { \
3 | _ ! BIT: 8.75" TRICONE « (9A |
I _ | _ Serial #: 1267889 v
| | X Jets: 3x20 A
_ _ Depth In: 5744' MD | — ~|— - — +— " M T | +—~TL
c ol o ol |o o = — —_— e Ve | T =TT T e e e =
S EEENRERENRRN
m wwmnmﬂ 5740 50 60 70 80 90 5800 10 20 30 40 50
® 3§ — _ — -
° CUTTINGS SEEE 4 i i
m LITHOLOGY EhE = e e
= S —
° > U % | 2| Gamma Limit
< @ |~ | 40 -170 API
5 (O] <z —
T > r4 2| <| sample Interval f\~= AN A=A e AN — oy =
= % o &| = | 20" for mudiog
[t ] E = I
e 3L SR S T |
e CBEEEEEEEiizaaaaas R =
= R i — T
i Erel ST
2 MD: 5790' MD: 5822 I EEERdRHRSSSHSRREEY
2 INC: 1.8° INC: 4.8° MD: 5853
© AZM: 353.8° AZM: 345.8° M‘Nm,\._.ww .
TVD: 5732’ TVD: 5764' '
m TVD: 579
g y .
2l
x >
2 8
o o
70-70-90,% SLTYSH: Itgy -dkgy, sb plty- sb 90-85-70% SLTYSH: Itgy -dkgy, sb plty- sb
biky, sft, rthy Istr, sty tex, sl calc 30-25- blky, firm -mhd, rthy Istr, sty tex, vsl calc 5-
10% SHYSS: It-mgy, s&p, sbrd- sbang, 10-25% SHYSS: It-mgy, s&p, sbrd- sbang,
o mod hd, fri, arg mtx, fgr, sl calc 0-5-0%: SS: modsft- hd, fri, arg mtx, vf-fgr, sl calc 5-5-
£ o wh -clr, occ s&p, sbrd-sbblky, mod hd, fri, 5%: SS: wh -clr, occ s&p, sbrd-sbang, mod
8 m arg mtx, ¢ gr, sl calc hd, fri, arg mtx, f-cf gr, tr glauc, sl calc
] 1 1 1
OIL SHOWS m _ _ _ _
\ COLUMBINE LOGGING
RIGGED UP ON 10/22/12
MANNED 2-PERSON LOGGING
WITH BLOODHOUND GAS
SAMPLE PHOTOS | CHROMATOGRAPH UNIT #0569
BEGAN ON 10/23/2012 @ 00:34 MST
s Sl




U 3 U
MUD WT 9.7/9.7 MUD WT 9.6+/9.6+ MUD WT 9.6/9.5 MUD WT 9.5/9.4
VIS 45/49 (IN/OUT) VIS 41/48 (IN/OUT) VIS 41/45 (IN/OUT) VIS 43/48 (IN/OUT)
| . r A A - AN N/
N [ ~ ~— \ - \A \//I. A \I) M TN\ /\\l\J It \ \ A \/ 7)(
V V\AA T\ n T MM A~ TV A W AT
v v \ | \ A
! o V
=l (=
=) (=
2ol (=
S
21154
=~ \./Jf\\ pog ] pul Wmm u ] | oha 1571l 1654u
_ p B e e % — — ¥s— —/ TN ]
- - | 2057u ~F 7 =1 T - _L=-Y-7 "+ ~ - _ Zlx |- rad
C174% - \ . 2 Tt Ty mtoa s W .
C213% 1 = 7 \,
C310% )
C43% V 439y
— 1= ”.||||| Ml“ululﬂnu = =—=|=== wl| WH/lm = ”ll.|| M“//%l“l .ln“.”||mm|| H.||ﬂ|| H“H\Jr”“llﬂﬂl“l“||.“ u||ln“|I|. |“I|HH |H-|I|u|nHI“I|HI|MI|I|“ILW MIM = "Ih”)m S ”Hul:.. .':q.-llnnullu .IVHl\./Jl IM\IHIAH ——— .\N“ —
60 70 80 90 5900 10 20 30 40 50 60 70 80 90 6000 10 20 30 40 50 60 70
AN Wy S AN A~ N\ A A AVe S S MAAN =\ AN N
5
5]
]
AT sy sk b e PEETETIT T e L
' mERTEETRERS = IS ooo=o== = s i AOOOT 2 - el Ll R
MD: 5885' Eiribi I R F b prrreTiTEe rrrrre e fEmns
o . - fagad == ==ZEE == P T L e o e e Sl
° INC: 10.7 MD: 5917 MD: 5948" T r e kbbb e etk kot utbitst ety
J AZM: 0° INC: 14.2° INC: 17.4° MD: 5979' MD: 6010' A nEEERIAaAN
TVD: 5826' AZM: 359.3° AZM: 358.8° INC: 20° INC: 22.9° MD: 6042' H”“HHHH
TVD: 5857 ._.<_u“. mmw..\. AZM: 0.5° AZM: 2.5° INC: 25.6° MD: 607:
o P TVD: 5917" TVD: 5946’ AZM: 2.5° INC: 27.¢
_ TVD: 5975 AZM: 1.6
_ TVD: 600
80-80-85% SLTYSH: Itgy -dkgy, sme bnd | Sl
70-65-75% SLTYSH: ltgy -dkgy, sb plty- sb blk, sb plty- sb blky, firm -mhd, occ fri, rthy 80-85-90% SLTYSH: Itgy -m
biky, firm, rthy Istr, slty tex, v sl calc 20-20- Istr, slty tex, vsl calc, occ sltst, grdg- shyss 80-80-75% SLTYSH: Itgy -mgy, sb plty- sb blky, firm -mhd, brit- occ fri, r
10% m_._<.mm” It-mgy, s&p, sbrd- sbang, 10-20-15% SHYSS: It-mgy, s&p, sbrd- blky, firm -mhd, brit- occ fri, rthy Istr, sity tex, vsl calc, grdg- shyss 20-°
mod hd, fri, arg mtx, fgr, grdg ss, sl calc 10- sbang, mod hd, fri, arg mtx, vf-fgr, grdg ss, tex, vsl calc, grdg- shyss 20-20-25% SHYSS: It-mgy, s&p, sme clr
15-25%: m.m“ wh -clr, occ s&p, sbrd-sbblky, sl calc 10-0-0% SS: wh -clr, occ s&p, sbrd- SHYSS: It-mgy, s&p, sbrd- sbang, mod hd, sbang, mod hd, fri, arg mtx, <
mod hd, fri, arg mtx, c gr, tr glauc, sl calc sbang, mod hd, fri, arg mtx, f-cf gr, sl calc fri, arg mtx, vf-fg, calc, occ intbd -fg, calc
. T S S S S S S S [ S S y =y y y y ¥ s s
s e st e e B
... .._.. - .r| ] - e :: " ;
..n.w. L H.“ =5 .....r.....- -
£ ...___,..l r e y
” - T X " ’ i, - L
gp gl | : 2 o Y
Lo ? v K




3 U
[ MUD WT 9.4/9.4 MUD WT 9.3/9.3 MUD WT 9.3/9.4 MUD WT 9.3/9.
|| Vis 40147 (INiOUT) VIS 39/42 (IN/OUT) [\ | VIs 43148 (NiouT) | A/ ] VIS 38144 (INIC
\ [ \ , T NN AL N A~ \/ (
—~N Y. Sndidl M N [ [ h /1 — <— \ \ < \ r
A\ 4 [~
~ J / Ir /N — ~ / s\‘ ' ! = =
| v | !
' o
218
Toll [=,
= = - 4\
/ \\l IIJ 11\ \\l\ o ~—1 \\ d L I., D /\Mu W 431u o ™ A 1~ T //
- . L b —
Y Tts130 |- = RC RaENR R \\,r\ aas - der T e = \ ]
-~ — -~ I I N
IR 1C170% VWV - o \J~ ?\\\.\ ,“ .
C217% . N N v (
C39% PREE | (
Hu L Cas% — - BCs 1 ] i R I NEadnanS s Rty NE R RN vt et w ol b T e S b 0 W o i Hl_
] T T I _|_I\_\_ T T BER EEEEEEE EERE T T T T T T rrn T
80 90 6100 10 20 30 40 50 60 70 80 90 6200 10 20 30 40 50 60 70 80 90
== !ili!#!lﬂu!ﬂ:;!!..!!._..ﬂ o
e i T, . e S L e S S e e e e e > == >
~ N~ A o Vv Nl
X ] A\ll\\/\l /’A\ v V NN\ ;\l’) AV 4
N ‘4\( N Dl - N
- -~ AN NAN 7 ~
=) /
2 7NN
Loggers Top Sharon Springs
6201' MD / 6109' TVD
100-85% S
blky, sft-mc
tex, vsl calc
eirr CHK: Itgy-r
— P T Tt S R wxy, v calc
DIOE oD T o — —mgooooITIoooOoOoOoISooooonn
3 MD: 6104' FASSRERERIAAqARNRR A RN e e A RRR R ENeE R L MR Re R S SN S e
o INC: 30.3° MD: 6136 D B1eT T FRRERRADRAR e hEidiie 3
° AZM: 0.4° :33.3° : N N g U o Earmi s i i EDETIYs
2 TVD: 6029’ AZM: 0.7° INC: 36.1° ﬁw w%.wo MD: 6231° MD: 6262' MD: 62¢
TVD: 6057' AZM: 1.2° AZM- 160 INC: 41.3° INC: 43.4° INC: 45
Jy, sb plty- sb | BEREE TVD: 6082 TVD: 6107 39" AZM: 4.6° AZM: 5.6° AZM: 5.
thy Istr, sity 90-90-100% SLTYSH: Itgy, m-dkgy, sb plty- e TVD: 6131.76 TVD: 6154.67' TVD: 61
15-10% sb blky, firm -mhd, brit- occ fri, rthy Istr, slty ! 1 ! !
trnsl, sbrd- tex, vsl calc 10-10-0% SHYSS: It-mgy, s&p, 100% SLTYSH: Itgy, m-dkgy, sb plty- sb 100% SLTYSH: Itgy, m-dkgy, sb plty- sb
Ity-aren tex, vf sbrd- sbang, mod hd, fri, arg mtx, slty-aren blky, sft, brit- occ fri, rthy Istr, slty tex, vsl blky, sft, brit- occ fri, rthy Istr, slty tex, vsl
tex, vi-fg, s| _om_o T ’ calc, tr shyss calc, occ-scat bent
EESESEEENLLakiiEESEESEESEEEEEEEEEEE EESEEEEEEEEEEESEEEEE | |

]

|

|
=3 ...m.-ﬂ....u.n 2 = ¥ ¥ . F - .‘ = ..‘. o) r “.. Ea 1 AR A ....“y . o .M._-. .-w..f.....

[




1
4 MUD WT 9.4/9.4 MUD WT 9.4/9.4 MUD WT 9.4/9.4 MUD WT 9.5+/9.5+
UT) ~N4 VIS 37/42 (IN/OUT) VIS 34/36 (IN/JOUT) VIS 34/37 (IN/JOUT) VIS 36/40 (IN/OUT)
- A ™ —
~ — V] V|| M Rt bt ) | o /
v aVs / < -1 ™ 4 <\ A /A In A
| / \ Y y \ | N y
! =]
4450u S|S 22274
ST —- ~. 7 3945u C180%
~ ) /Ili\ ..QN‘_—._ }{ \}l\ o ON a.—o\e
3124u = ,_. .\\\ - ISEdn NESZE - Sae C36% |1\
4 ] § i \ L h \ ) - T T o~ /’l A \\III\\I-\ lIl\ — - = C4 3% —
~—__/ N\A _ =7 oo Nig -~ 2 =i - L \,/ N e T N~ / - 7T
1A Ll NI e Zlo - -4~ T 7 / ]
2791u > Ve
c1 82% POOH - 6490° MD Drilling resumed
2 11% to Change Motor
>3 4% 101242012 @ 02:30 msT | 10/24/12 @ 15:23 MST
[
4 2% A InE . - e S = NN
— - ol g e T I et g i o e o I i ol ) o] g el sl SRR gyl oy [ el el gy g [l g W/ LSS EY
T T
6300 10 20 30 40 50 60 70 80 90 6400 10 20 30 | 10/24/2012 50 60 70 80 90 6500 10
~~~\ A T
AN \ A \ I~
/\ N J/ V N \ \Y \ — » \ L -
N \{ \ \ = ~/ Y\, y 7\ A
7/ \ 4 ™ M/
=)
Al =
Loggers Top Nio A Chalk | | Loggers Top Nio A Marl 2 95-100-100% MRL: mx gy, m.cv_armg__@. . Loggers Top Nio B Chalk
6347' MD / 6212' TVD | 6356' MD / 6218' TVD 5 mot, %ﬁ_ v mmﬁ_“o m-o-o m CHK: _6,\_-3%3 stri, 6477 MD / 6282' TVD
occ mot, sbrd-rd, v sft, wxy, v calc, tr pyr, )
T T T T B
d firm, brit- occ fri, rthy Istr, am_a\ sbrd-rd, v sft, wxy, v calc 20-80-85% MRL: \ : p v\ﬁ. Ys ﬁcaﬁ .ﬁ <_o-~ m f _ﬁ
-sl calc, occ-scat bent 0-15% dk gy, sbplty-sbblky, mot, sft, v calc 20-0- org mmAm Hmvw\ o%_m__ﬁ it om.:c r-a :z M: _ﬁ_,.
n gy, stri, occ mot, sbrd-rd, v sft, 0% SLTYSH: Itgy, m-dkgy, sb plty- sb blky, Dl e omavorn, Vst st
sft-mod firm, brit- occ fri, rthy Istr, slty tex, M:_.m.mm Y, WXy, v caic, occ Intbd fos, sca
vsl calc, scat-tr bent Y _ _ _
gl e oz, MD: 6356 MD: 6388" 5 ? . .
8 AZM: 5.3° INC: 52.1° INC: 55.7° MD: 6419° D: G450 : : it
781 ._.<_u..m\_w®. AZM: 3.4° AZM: 2.6° INC: 58.7° INC: 61.4° MD: 6482' MD: 651!
. TVD: 6218' TVD: 6237 AZM: 0.2° AZM: 350.7° INC: 64.4° INC: 69.C
TVD: 6254' TVD: 6270' AZM: 359.5° AZM: 35¢
TVD: 6284' TVD: 62¢
=
LO
O
e Shght Frage
. — i _
R o | : - = F 4 ! g
! [Toat, gie? : 4 5 - T .. o p - -
Yy i S 3. ,..-.._.-... o et
i Tyl =t g e : [ ==
% \H.. o e - L. : o j R b = : A ‘
o ; R . o - ] ! . 4
, s e b T, £ - : ) G ¥ o :
R e L5 LT i . AalE : i



W
. MUD WT 9.4+/9.4+ MUD WT 9.4+/9.4+
VIS 36/42 (IN/OUT) VIS 35/41 (IN/OUT) N
- ‘ | R BERR L \ A NEEN
> = _ J _ MYV NV — -: TV N—
/ \ [l
/ /\\I\I\I\I . O N \/ N —— \I\r— —
AN MY = NS !
S |8 POOH - 6650' MD Drilling Resumed B
© m to Change Motor 10/25/12 @ 19:16 MST
q PN 3560u 10/25/2012 @ 02:32 MST i
_ N l\/l\}{ U.—> 3u
i - 1 Y / )
-] R AERRARREN ==~ — 5 2363 NO GAS DATA DUE TO
an NS N —\ /4 POWER OUTAGE
F = T|° _~ =]~ -7 - -+ !
mpl ipe i e i S ey o e
2 30 40 50 60 70 80 60 70 80 90 6700 10 20 30
A A Y e Vol A N A AN A N
— J e Ny [ N S —~ = Y N ~ \
- D N _ |
=
Loggers Top Nio B Marl 65-85-95% MRL: dkgy-blk, mot, sft, sbplty- 95-90-90% MRL: dkgy-blk, mot, sft, sbplty- 85-90-90% MRL: dkgy-blk
6547' MD / 6307' TVD sbblky, rthy Istr, tr intbd fos, v calc, occ bent sbblky, rthy Istr, tr intbd fos, v calc, scat sbblky, rthy Istr, tr intbd fo
T T T 35-15-5% CHK: Itgy-mgy, stri, mot, sft, bent 5-10-10% CHK: ltgy-mgy, stri, mot, sft, bent 15-10-10% CHK: Itgy
60-55-40% CHK: Itgy-mgy, stri, mot, sft, sbplty-sbblky, rthy Istr, occ intbd fos, v calc, sbplty-sbblky, rthy Istr, occ intbd fos, v calc, sft, sbplty-sbblky, rthy Istr,
sbplty-sbblky, rthy Istr, occ intbd fos, v calc tr-scat Inoc scat-tr Inoc calc, occ-tr Inoc
40-45-60% MRL: dkgy-blk, mot, sft, sbplty-
sbblky, rthy Istr, occ intbd fos, v calc, occ
bent
3 MD: 6544' MD: 6576' : _ _ : e ;
° INC: 74.3° INC: 79.8° MD: 6608’ MD: 6639’ MD: 6670' MD: 6702' MD: 6722'
).3° AZM: 0.5° AZM: 1.1° INC: 85.1° INC: 90.9° INC: 91.7° INC: wa.ho INC: 91.4°
6 TVD: 6306' TVD: 6313' AZM: 1.2° AZM: 1.8° AZM: 1.2° AZM: 1.1° AZM: 0.9°
3 TVD: 6318' TVD: 6319' TVD: 6318’ TVD: 6317 TVD: 6316'
= m_._m ht-Frage
_ — — —
5 | o B Ty ;
" " v g £ b b, ~ o ~ o A ; .. -
e _w ,am.. ;- ... 1 s o k) . e . f
T 2 o Lt ol b . - o X
e = Y .wq....w e - e ! - . ..M... ___n__
.a.......r o ) : - A 1
. - B ; o v .
b, £ iy £ " .ﬁ s by "




- - I -
=)
|l \ A M NNl
MUD WT 9.3+/9.3+ \ Y /| MUD WT 9.3+/9.3+ | y /\ ‘>L MUD WT 9.
VIS 37/37 (IN/OUT) [ VIS 37/37 (IN/OUT) ™ "\ = _1 VIS 35/37 (I
| ~ | New ROP Limit [ | |
____ 0 - 300 units | \ / _ J
A Y
\ N ' H (A2 L
"\ 5 \Ve
TD for Build @ 6650° MD Drilling Resumed =18 od 3013
10/25/12 @ 22:08 MST 10/27/12 @ 15:59 MST | © |3 S3u u 991
TOOH for Intermediate Casing C 441 C166%
| I J 5ul c2 17%
/7 o,
, A/ 1Y C3 1% pavy, ‘
" C4 6% / -
VN - — | New Gas Limit | y | N
, 5| 0-6000 units | |~ 7 | J ,—\ Al Wy dn
BHA #4 /\ ~= I\ N 7, K A 4+ -
BIT: 6.125" SDI 513 < | » KN b = ! =
Serial #: JG 2277 Ll AN e T Ry /
Jets: 5x11 o ~| I i | N
Depth In: 6770' MD — —T N+ - ] |- — - =Y N A ===\ ==+ — o =—=F
[ =~ —1 - olo—r~ - —— _ J4—-— N — === == = ===t = Tt} — - —— -~ | == — |~
_____________
40 50 60 70 80 90 6800 10 20 30 40 50 60 70 80 90 6900 10 20 30 40 50
o A b A A l\"\lf \C \’f.
N - o o )
— -~ w o,
, mot, sft, sbplty- 85-85-30% MRL: dkgy-blk, mot, sft, sbplty- 75-70-80% CHK: It-mgy, stri, mot, sft, 75-30-30% CHK: It-mgy, stri, mot, sft, 60-35-25% (
s, v calc, occ-scat sbblky, rthy Istr, tr intbd fos, v calc 15-15- sbplty-sbblky, rthy Istr, wxy, occ intbd fos, sbplty-sbblky, rthy Istr, wxy, occ intbd fos, sbplty-sbblk
-mgy, stri, mot, 70% CHK: It-mgy, stri, mot, sft, sbplty- 25-30-20% MRL: dkgy-blk, mot, sft, sbplty- 25-70-70% MRL: dkgy-blk, mot, sft, sbplty- 40-65-75% |
occ intbd fos, v sbblky, rthy Istr, wxy, occ intbd fos, abnt sbblky, rthy Istr, tr intbd fos, v calc scat sbblky, rthy Istr, tr intbd fos, v calc, scat sbblky, rthy
bent, scat Inoc bent, scat Inoc bent, scat Inoc bent, scat In
MD: 6812’ MD: 6843’ MD: 6874’ MD: 6906 MD: 6937"
INC: 91.2° INC: 91.5° INC: 91.7° INC: 91.5° INC: 92.0°
AZM: 0.4° AZM: 0.0° AZM: 359.7° AZM: 0.2° AZM: 359.1°
2 TVD: 6315 TVD: 6314' TVD: 6313’ TVD: 6312 TVD: 6311'
8 | |
[ [

T




1
=
3

A i\ AR W h AN A
A A | -
3+/9.3+ I\ 1y L \ >>>>5 MUD WT 9.3+/9.3+ |V v vy VIUIA MUD W
nout) | (M VY WV | ! TV VIS 35/35 (IN/OUT) v / \ VIS 34/3
| |
| | |
[~ 1 / ‘
-~/ r~ || / y /
o \ 4
3|8
T elfs 2425u
“ 4413y C164% 4558
4 \ . A C2 16% T AT
[\ WEERL Pre \ | C312% | 3%B4u - -
s \ 2= g B ) C4 9% d ~ -
7 /oL - =Ly WW / \n\.l/\\\ T4 R LR //L‘ \.\\,::I.l\
VN \Il\ l\\\ \ ~ \ \ — B |||||||.|\//\\
N — 7 A N | VT, -
- s
e iy S g e e o By ,,/Whuﬂul. =1 =t="— l.l/uuu,,mm =T A o S S N EE b R RE=ZCE S =T
I I I
60 70 80 920 7000 10 20 30 40 50 60 70 80 90 7100 10 20 30 40 50 60 70
2 A N ESELN
p ™\ s =
N Nt
A
W
CHK: It-mgy, stri, mot, sft, 3 90-90-95% MRL: dkgy-blk, mot, sft, sbplty- 100% MRL: dkgy-blk, mot, mod firm, sbplty 100% MRL: dkgy-blk, mot, mod firm, sbplty
y, rthy Istr, wxy, occ intbd fos, 8 sbblky, rthy Istr, abnt intbd fos, v calc, 10- -sbblky, rthy Istr, abnt intbd fos, v calc, scat -sbblky, rthy Istr, tr intbd fos, v calc, scat
VIRL: dkgy-blk, mot, sft, sbplty- 10-5% CHK: It-mgy, stri, mot, sft, sbplty- bent, tr chk, tr Inoc bent, tr Inoc
Istr, abnt intbd fos, v calc, scat sbblky, rthy Istr, wxy, occ intbd fos, occ
lole} bent, tr Inoc
MD: 6968 MD: 6999' MD: 7031' MD: 7062’ MD: 7093' MD: 7124' MD: 7156’
INC: 90.5° INC: 88.5° INC: 88.5° INC: 88.4° INC: 89.1° INC: 89.4° INC: 90.4°
AZM: 359.7° AZM: 359.5° AZM: 358.6° AZM: 358.8° AZM: 358.8° AZM: 358.4° AZM: 358.1°
TVD: 6310' TVD: 6311' TVD: 6312 TVD: 6312’ TVD: 6313’ TVD: 6313’ TVD: 6313’




e[ v : - I -
NERY A B V1ATIREN M AN AL Ao M A
[ 9.3+/9.3+ I\ \ V[ W /\>4 MUD WT 9.3+/9.4+ N J — J — il MUD WT 9.4+/9.4+ VvV VY <>< W/ > YV > > >/.|
5 (IN/JOUT) [-M | VIS 34/35 (IN/OUT) VIS 34/34 (IN/OUT) L
| n [ |
| [
p |
4 \\ \L I~
=]
218
© 19 2385u
u e s C171% paser
™N A I~ N C215% 001u
| N AT~ T~V G39% P -
|- 1Y ca 5% 5 , |
. = |2 - - S pu
\ =1 = TN \_,\ﬁ ~ < N - _ _ e \ HEE /// a / My
\ —— \\ 1 - \ . _ - A g o — \_
ARk RN TN ' NpaEan B w 1l -7 |
e L e AT he s e TAT e e e T e i i St gt KN R S S Sy
IR ek, X =cFE-F=r1T - 74 —— T T il e i B ) P = i Sy e e e, e - FF— 1= 17 =
j]i T _ m_n_ T
80 90 7200 10 20 30 40 50 60 70 80 90 7300( 10/28/12 0 30 40 50 60 70 80 90
— . .
= = — / -
4 = )
7
100% MRL: dkgy-blk, mot, mod firm, sbplty 100% MRL: dkgy-blk, mot, mod firm, sbplty 100% MRL: dkgy-blk, mot, mod firm, sbplty 100% MRL: dkgy-blk, mot, m
-sbblky, rthy Istr, tr intbd fos, v calc, scat -sbblky, rthy Istr, tr intbd fos, v calc, occ -sbblky, rthy Istr, tr intbd fos, v calc, tr bent, -sbblky, rthy Istr, tr intbd fos,
bent, tr chk, tr-scat Inoc bent, scat Inoc, occ calcite scat Inoc, occ pyr tr Inoc
MD: 7187' MD: 7218' MD: 7249’ MD: 7280' MD: 7312' MD: 7343' MD: 7374'
INC: 90.9° INC: 91.7° INC: 91.3° INC: 89.7° INC: 89.6° INC: 89.7° INC: 90.5°
AZM: 357.6° AZM: 357.6° AZM: 357.4° AZM: 357.0° AZM: 358.4° AZM: 357.4° AZM: 358.4°
TVD: 6313 o TVD: 6312° TVD: 6312' TVD: 6311 TVD: 6312' TVD: 6312' TVD: 6312
O
©




S A | U / =
Al A\ A AMNTA A o WA A [ -
A
VVY A > \ V|| MUD WT 9.4/9.4 < <</ LA (VA \
\ | LV, V| s 34134 (iNvoUT) AL LAV RY !
[ [
|
[
_ r
o / o
AE ?:mmmp: 3 m 537(
= g jpad e T [2a77u 47261 4864u q [l 18 r
W\.II N\ II\\ / C171% — l/\l\\. /I
s / \ ’ C215% _ N\
i Py C3 9%
\Mu W = h /\ 7 =T 4 - 2 C4 Mo\“. ™ L » s \/ \Mu W -
\VPII-I - \ T =4 , = S~ | S | iy
\ - B _ 1 =
A% A R = ME s Rl Bl HEP S sl ot el TECESSE S P I c ot JEN R RS Eox e
7 oo = =" —-——-—-=F= T T - —~V === = = — —" N|-—T 7
7400 10 30 40 50 60 70 920 7500 10 20 30 50 60 70 80 90 10
T A\ = - il
A 2\ N — = frs \ ~
— - ~ N L v -4
— -
N
g 5
od firm, sbplty 100-95% MRL: dkgy-blk, mot, mod firm, 80-75-70% MRL: m-dkgy, dkgybrn -blk, 75-75-80% MRL: m- dkgybrn -blk, mot, 2 70-70-
v calc, tr bent, sbplty-sbblky, rthy Istr, tr intbd fos, v calc, mot, mod firm, sbplty-sbblky, rthy Istr, tr wh mod firm, sbplty-sbblky, rthy Istr, tr wh fos, 8 mod fii
scat chk 5% CHK: ltgy-mgy, str, mot, mod fos, v calc 20-25-30% CHK: Itgy-magy, str, v calc, tr dism pyr, occ bent 25-25-20% fos, v (
sft, sbplty-sbblky, rthy Istr, occ inbd fos, v mot, mod sft, sbplty-sbblky, rthy Istr, v calc, CHK: sme wh, Itgy-mgy, str, mot, mod sft, sme w
calc, tr Inoc tr Inoc sbplty-sbblky, rthy Istr, v calc sft- hd

| MD: 7405'
INC: 91.1°
| AZM: 358.1°

| ¢TVD: 6311'
©

@ @

MD: 7437 MD: 7468’
INC: 91.2° INC: 91.4°
AZM: 359.0° AZM: 0.0°
TVD: 6311' TVD: 6310

P
¢ d

MD: 7499' MD: 7530'
INC: 91.1° INC: 91.8°
AZM: 0.7° AZM: 1.1°
TVD: 6309’ TVD: 6308'

MD: 7561' MD: 7592'
INC: 91.3° INC: 90.2°
AZM: 1.4° AZM: 1.4°
TVD: 6308' TVD: 6307}




_— -
U | AENER U 2
‘ MM AL 9 >_>~>\>\./ - N AA > B \, :>>>:
\ /
AL </, v V| |MUDWT9.4/94 Yy VY [VV ViV v VYYVVYY
' ! [ Y / VIS 34/35 (IN/OUT) | / ‘ [
A | \/
I\ | [
, J
Vans r
=)
u 53770 5439y 52161 - 342 218
— ~
T~ \ /I\I\}/ L/ /// /\\ l/r \\ ’ VOQ) I\/‘
\\ / // N AN / // / ,
-/ "L — | / N | 358Qu
N ~|= = - ~—— 4
-1 JITAr ~ C161% | L \ 51y !
h C219% |' B So_T - -4 -/ - - -
C313%
C47%

il e e — T o=t = === = = === A== Ty e = I s SO B N o S ol et N
— T —]=-—f" T T T =1 — T T —t-— Y- === Nt =l vt -
20 30 40 50 60 70 80 90 7700 10 20 30 40 50 60 70 80 90 7800 10 20 30

A ~\ =
/ A
~ad o~ s A
e M b . PN\/ / — A A
N/ / .y — v N~~~ 4 S—— =
ll\l’l\ %
65% MRL: m- dkgybrn, blk, mot, 65-60-55% MRL: m- dkgybrn, blk, mot, 50-55-65% MRL: m- dkgybrn, blk, mot, 70-60-45% MRL: m- dkgybrn, blk, mot,
'm, sbplty-sbblky, rthy Istr, abnt wh mod firm, sbplty-sbblky, rthy Istr, abnt-str mod firm, sbplty-sbblky, rthy Istr, str wh mod firm, sbplty-sbblky, rthy Istr, str wh fos,
alc, tr dism pyr 30-30-35% CHK: wh fos, v calc 35-40-45% CHK: sme wh- fos, v calc 50-45-35% CHK: sme wh- Itgy, v calc 50-45-35% CHK: wh- Itgy, mgy-
h, Itgy-mgy, occ gybrn, str-mot, mod Itgy, mgy- gybrn, str-mot, mod sft- hd, mgy- gybrn, str-mot, mod sft- hd, sbplty- gybrn, sme crm, str-mot, mod sft- hd, sbplty
. sbplty-sbblky, rthy Istr, v calc sbplty-sbblky, rthy Istr, v calc sbblky, rthy Istr, v calc, occ intbd -sbblky, rthy-wxy Istr, v calc
_MD: 7623' MD: 7654' ' MD: 7686' MD: 7717" MD: 7748' MD: 7780’ MD: 7811"
INC: 90.6° INC: 91° INC: 91.5° INC: 91° INC: 90.2° INC: 90.4° INC: 90.7°
_AZM: 1.1° AZM: 1.1° AZM: 0.5° AZM: 0.9° AZM: 1.2° AZM: 1.1° AZM: 0.9°
TVD: 6307" TVD: 6307" TVD: 6306’ TVD: 6305' TVD: 6305’ TVD: 6305 m TVD: 6304'
©




) , y A 3|, U
> A NV M\~ [T\ L AANANLAR AAA AN | W (/_ N ./ AA ﬁ> A N >
\ v ’ ’\L —\l‘ V \ MUD WT 9.4+/9.4+ _—< v < <>< / \ V > ’ ~ \ \ MUD WT 9.4+/9.4+ /\ ‘><> | <f ’ ls V ’ 4r\ \
VIS 34/34 (IN/OUT) _ (] VIS 35/35 (IN/OUT) | =
{/ 1] n
|
| |/ |
’ | v
I\ ) > 1
54070 5361u SIS 5326u
) d T TN N o iE A TN\
i ™ \ 1 N \ A
=== N\ e
+ ™ A SN 3240u __— o -1
- oot ~ < | Z|5157u \_~ - ~— ZEaRRZ \ =
I - ~ | Cc154% TN ’|z N -
C218% | | T T - =7 = |a \ [RERREY
C316% F /N ~"---k_-| _-4--"17 N
C412%

- = L R T el i e shei e s B B R e e G (e b e (RS S MNUARIN MR B = S N T Ve S L=
— - - T /\l_\ | ~N | =7 Slo = =" —_—
40 50 60 70 80 90 7900 10 20 30 40 50 60 70 80 90 8000 10 20 30 40 50

7/ -
/N ] ‘\ rf \l\l\ll\r . o = .. » N
~ L. /
N ————
5
50-55-60% CHK: wh-ltgy, mgy- gybrn, stri, 55-60-65% MRL: mgy, dkgybrn, blk, sft-fri, 70-70-75% MRL: mgy, dkgybrn, blk, sft-fri, 70-70-65% MRL: mgy, dkg
sft-fri, sb blky-flky, wxy-mot, calc, cIn fizz, hd-brit, sbplty-sbblky, rthy Istr, slty -arg tex, hd-brit, sbplty-sbblky, rthy Istr, slty -arg tex, hd-brit, sbplty-sbblky, rthy |
str pyr, occ intbd 50-45-40% MRL: mgy, org/calc mtx, m-tr wh fos 45-40-35% CHK: org/calc mtx, mtr wh fos 30-30-25% CHK: It org/calc mtx, mtr wh fos 30
dkgybrn, blk, sft-fri, hd-brit, sbplty-sbblky, It-mgy- gybrn, stri, sft-fri, sb blky-flky, wxy- -mgy- gybrn, stri, sft-fri, sb blky-flky, wxy- mgy- gybrn, stri, sft-fri, sb
rthy Istr, slty -arg tex, org/calc mtx, tr wh fos mot, calc, cln fizz, intbd mot, v calc, cln fizz, tr pyr mot, v calc, cln fizz
_MD: 7842 MD: 7874' MD: 7905' MD: 7936 MD: 7968" MD: 7999' MD: 8031'
INC: 90.1° INC: 90.3° INC: 90.8° INC: 91.2° INC: 91.1° INC: 91.7° INC: 90.7°
~AZM: 1.1° AZM: 1.2° AZM: 1.2° AZM: 1.1° AZM: 1.8° AZM: 1.6° AZM: 1.6°
TVD: 6304’ TVD: 6304’ TVD: 6304’ TVD: 6303’ TVD: 6303' TVD: 6302' TVD: 6301'
| | | | | | | | |




U S U
> A \._ ) [ ) A | i Ry \/ . 4 \. ) \» /\ MV } \ i |
:L/ << N / >> M LAY AVYAY < / MUD WT 9.4+/9.4+ <<, VVUWLW WY VY vVt
[ \AAS1 / VIS 35/35 (IN/OUT) |
n |
| |
| | |
h 1 ~ A =
Il -
245 5323u =18 _ 5347y 5285
W/ N A — AT 3 M AN /// A
™~ * —— _—1 — \\ ™ \ ~~ N
~ N 1 / < N U
Ry R BERRE T T~ \ \ = ) 1L ,
N | = —|="_| 4280u A i IT—- L. Z& 3 — = === /
\ C154% e e / 2l / - I~ A
] C218% ~ 4~ . |-~ T S
C316%
0,
-~ T == mm.a.ma\.. sy T T T e S T S s T T T T e AL
NI S Nt o el Ze el TC- =z 7 -la
60 70 80 90 8100 10 20 30 40 50 60 70 80 90 8200 10 20 30 40 50 60 70
= e i i p U\ A — — A S J——
el | N D — / N TN — e — vy Y S\ o
=)
ybrn, blk, sft-fri, 65-70-70% MRL: mgy, dkgybrn, blk, sft-fri, 65-60-50% MRL: mgy, dkgybrn, blk, sft-fri, 3 60-65-70% CHK: Itgy, mgy- gybrn, sme 65-55-
str, slty -arg tex, hd-brit, sbplty-sbblky, rthy Istr, slty -arg tex, hd-brit, mot, sbplty-sbblky, rthy Istr, slty -arg 8 crm, stri, mot, sft-fri, sb blky-flky, rthy-wxy sft-fri,
-30-35% CHK: org/calc mtx, mtr wh fos 35-30-30% CHK: tex, org/calc mtx, mod wh fos 35-40-50% Istr, v calc, clIn fizz 40-35-30% MRL: mgy, fizz 35
Iky-flky, wxy- mgy- gybrn, stri, mot, sft-fri, sb blky-flky, CHK: occ ltgy, mgy- gybrn, stri, sft-fri, sb dkgybrn, sft-fri, hd-brit, mot, sbplty-sbblky, hd-brit
rthy Istr, v calc, cln fizz blky-flky, rthy Istr, v calc, cln fizz rthy Istr, slty -arg tex, org/calc mtx tex, or
MD: 8063' ' MD: 8094 MD: 8125 MD: 8157" MD: 8189' MD: 8220' MD: 8252"
INC: 90° INC: 90.2° INC: 91.1° INC: 90.1° INC: 89.3° INC: 89.3° INC: 89.7°
AZM: 1.8° AZM: 2.1° AZM: 2.1° AZM: 1.9° AZM: 1.6° AZM: 1.9° AZM: 1.2°
TVD: 6301' TVD: 6301' TVD: 6301" TVD: 6300’ TVD: 6300' m TVD: 6301' TVD: 6301'
©




I I
S U
u/j M M [] N [ A A _J_J\ / \/>> A \(( M M \/>>\ >
/\/5 MUD WT 9.4+/9.4+ V </$ i < < < MUD W1
Yyyyvy vy \ _\ VIS 35/35 (INJOUT) AR \) v | /_ - U\ —\ / Vi v YVIVYV VIS 34/3.
\ |
\
[ _
N In
=]
u 5350u =18 54300
— [ D \/\ N\ iE " auil
J — ’ 4399u
I/ L _— /r / L \\’//
TN r\ N d hY / J
I _r\ 1 Tt - A " N I//@mu /< R — v,
N o i oy A -
L 3194u AN | HEEEE] NN EENE \ Ll a4
/ - |- {c161% APENK - - 7 il B SR R
C219% | [ — — 1 — T
C313% L H A iy ~ |
o= = — CAT% | .- S Aon . N e I I s e e 7 EN B = R I T it e pucnaty o e o SRS o
— T = _ = — - - r—— 3T =F=——=5- ~ - |—- ===
[ _ [ I I I
80 8300 10 20 30 40 50 60 70 80 90 8400 10 20 30 40 50 60 70 80 90
— N\ N A
— Ve y, L N \ — o pe— — /l L/ N ol D
- N
W
55% CHK: Itgy, mgy- gybrn, stri, mot, 50-50-60% CHK: Itgy, mgy- gybrn, stri, mot, 65-70-70% CHK: wh-Itgy, mgy- gybrn, occ 60-50-45% CHK: occ wh-ltgy, mgy- gybrn,
sb blky-flky, rthy-wxy Istr, v calc, cIn sft-fri, sb blky-flky, rthy-wxy Istr, v calc, cln crm- tan, stri, mot, sft-fri, sb blky-flky, rthy- stri, mot, sft-fri, sb blky-flky, rthy Istr, v calc,
-45-45% MRL: mgy, dkgybrn, sft-fri, fizz 50-50-60% MRL: mgy, dkgybrn, sft-fri, wxy Istr, v calc, cin fizz 35-30-30% MRL: cln fizz 40-50-55% MRL: mgy, dkgybrn, blk,
, mot, sbplty-sbblky, rthy Istr, slty -arg hd-brit, mot, sbplty-sbblky, rthy Istr, slty -arg mgy, dkgybrn, hd-brit, occ fri, mot, sbplty- hd-brit, occ fri, mot, sbplty-sbblky, rthy Istr,
g/calc mtx tex, org/calc mtx sbblky, rthy Istr, slty -arg tex, org/calc mtx, slty -arg tex, org/calc mtx, tr wh fos
tr wh fos
. g_w 8283’ _SU 8315 . MD: m“wA.Q. MD: wu_wﬂm. MD: m_L.OO. MD: 8441' MD: 8473
] INC: 90.4° INC: 91° INC: 90.1° INC: 89.9° INC: 90.5° INC: 90.2° INC: Ocﬂoo
. AZM: 2.3° AZM: 2.6° AZM: 1.2° AZM: 1.1° AZM: 1.1° AZM: 1.2° AZM: 1.4 )
| | | _ | S |
e : - i p S ......... A, . : "ty ! S o . i
- b Vi ! s o B 3 i3 a8 (1 .
\ _ g " A =~ ...“..J o M Pl o=
i 5 . : 7 ads N L rﬂ s Edey -
2 ¥ o s | By IR . Vo ¢
o il ! o ¢ iy e, 1 ok 2 T,
s Cy o b0 A e
o = . I - ol
.- 2 s i : 3
& : v o . el Lk 4 e sy 4
J = = P T, P ey - A




N I
U 3 — [ U
AN ] ﬁ/ N/ \ \» >>>>) ) AV /\\/\ / l/> > > \.
9.4+/9.4+ \ < >\, < < L < \ VL U
Sastose I\ VoV e VYL < [ AAAVAN
T | |
|
|
~N ~ ! |7 ~
_ =]
5383u 518 27u 53p4u
) o) [= — e
45961 = / \[ T e | i 507 4 d
L L N \\ /// < /r | — / \: ™N —t // \
vd / A — - ~~___ d / / BANE N rel
/ -/ / \ T 2l \— INERRER| c155% ||
r N S—- - 4 - T N C2 21%
Jas37u | |- = - o= R R , ‘- 4 C3 15%
| c160% - > /1=’ AN Lo C = “|Casw ||'-
C2 20% —
1 C313% — AL . | ]
—H C47% e D= - Hl HHI.'lH I) || e —| - e S \/I =~ = \.h|W||| i e S A B WMI’IL: o = | /H\\ ! I\\, — .I|||||||| — \
= _ = N- Lo - = == uhm - N i SN, gl e =/
T 1 [T _ T
8500 10 20 30 40 50 60 70 80 90 8600 10 20 30 40 50 60 70 80 920 8700 10
~\ NN~ . A LA > = / / —
/ \y/ /
=
| 90-65-30% MRL: dkgy-blk, mot, mod sft, 65-70-90% MRL: dkgy-blk, mot, mod sft, 85-65-30% MRL: dkgy-blk, mot, mod sft, 60-30-30% CHK: It-mgy, occ
sbplty-sbblky, rthy Istr, occ intbd fos,v calc sbplty-sbblky, rthy Istr, occ intbd fos,v calc sbplty-sbblky, rthy Istr, occ intbd fos,v calc -sbblky, rthy Istr, occ intbd fo
10-35-70% CHK: It-mgy, occ stri, sft, sbplty 35-30-10% CHK: It-mgy, occ stri, sft, sbplty 15-35-70% CHK: It-mgy, occ stri, sft, sbplty -70% MRL: dkgy-blk, mot, m
-sbblky, rthy Istr, v calc, scat Inoc -sbblky, rthy Istr, occ intbd fos, v calc, tr- -sbblky, rthy Istr, occ intbd fos, v calc, scat sbblky, rthy Istr, occ intbd fos
scat Inoc Inoc
| MD: 8504' MD: 8535 MD: 8567" MD: 8598' MD: 8630° MD: 8661° MD: 8693'
"INC: 90.7° INC: 90.0° INC: 89.8° INC: 90.8° INC: 90.3° INC: 89.8° INC: 89.6°
L AZM: A AZM: 0.5° AZM: 0.9° AZM: 0.7° AZM: 0.7° AZM: 0.7° AZM: 1.1°
TVD: 6299' TVD: 6299' TVD: 6299' TVD: 6299 TVD: 6299' TVD: 6299' TVD: 6299'
|




_ 1 w A
MVALA N M AN } NV \ \AALAN A _I(./
MUD WT 9.4+/9.4+ ’ < \ < / v < ’ \ \ — \ [/ — MUD WT 9.4+/9.4+ / LV > < /-
VIS 34/35 (IN/OUT) | VIS 34/35 (IN/OUT)
V _ 5 _ _ _
| / |
_ I , p
[ ~~J|| N\ ~ — A
| [l o W _J I\
5362u 218 5392u 5387u
/7 i m\ y / Id hwmwh d )
"\ \\ — |/ ’lk // \\ J \\ rll\\ N
Y _ - / 4490u ~
—_— / T T —l \l\ ) == T[T - IR RN r\\ C162% \.I T
(- mm - || C218% e
/ | >] J RS -7 C313% 1
N Edul i < =TTy T \ R Cat% | T[T -
SR N U N T — - - —_ ==X T T Tt — = b — 1= —— -\ — 7 —| — - S —
N 1T I - s iy sy Ay R e g -— - -—1 =7 S =TT T T T T TN (N il o
=1 (=
20 30 50 60 70 80 90 8800 10 20 30 40 50 60 70 80 920 8900 10 20 30
= > — 2N N —\ A N P . S =N\ \I\\r\l e
W
stri, sft, sbplty 65-60-70% MRL: dkgy-blk, mot, mod sft, 3 70-65-65% MRL: dkgy-blk, mot, mod sft, 80-85-90% MRL: dkgy-blk, mot, mod sft, 70-45
s, v calc 40-70 sbplty-sbblky, rthy Istr, occ intbd fos,v calc 8 sbplty-sbblky, rthy Istr, occ intbd fos,v calc sbplty-sbblky, rthy Istr, occ intbd fos,v calc sbplty
od sft, sbplty- 35-40-30% CHK: It-mgy, occ stri, sft, sbplty 30-35-35% CHK: It-mgy, occ stri, sft, sbplty 20-15-10% CHK: It-mgy, occ stri, sft, sbplty 30-55
, v calc, tr Inoc -sbblky, rthy Istr, occ intbd fos, v calc, tr- -sbblky, rthy Istr, occ intbd fos, v calc, tr -sbblky, rthy Istr, occ intbd fos, v calc, tr- -sbblk
scat Inoc Inoc scat Inoc Inoc
NMD: 8724' MD: 8756' MD: 8787" MD: 8819' MD: 8851 MD: 8880 MD: 8912
INC: 90.7° INC: 91.1° INC: 90.7° INC: 90.1° INC: 89.4° INC: 89.8° INC: 89.6°
AZM: 1.2° AZM: 1.2° AZM: 1.4° AZM: 1.9° AZM: 2.1° AZM: 2.1° AZM: 1.1°
TVD: 6299' TVD: 6298' TVD: 6298’ o TVD: 6298' TVD: 6298’ TVD: 6298’ TVD: 6298'
| | | _ 8 | | g | |
I I I I I I anr I I

R T
b

Tt

= LN i



' - I
m AN\ N\ ) A > [AWAY A\ \/ M \ N AoAL [ A \/ ] / \(( > /
WAL W [ WVVANAWA <~ || MUD WT 9.4+/9.4+ ARY </ VV MW [ muo wr o.as0.4+ Vo VLV VWV
| | VIS 34/35 (IN/OUT) VIS 34/35 (IN/OUT) ﬂ
n |
|
AN J |
- —\\ s\ll
Y i
=]
5399y S 1S 53604 5471u 5497u 5438y
o) = — /
V' JaEERN g 1 ~ | nPe \
/ Y o) Tap il \ / \_
~ ~ 33y /| 4 [ Y | ~ |/ |4910u N —
—~—1 ol TR T [/ r L v C1 54%
SR N mw | 1 — e \ C2 23% — .
~ N =] i _ y 1A C315% [T - |-
S+ - T~ L JLT~1 7 | - |7 Yo ~ | C48% i R N
v, =3
i RGN ARNPY ey RN HEPSRE ERREN NP SESER GRpAy S \E P ) AESSS RSN S s S SNSRI RS -
— -7 i e g7 ¥ r—-1+—-—3= ] - — - == -t~ RIS iy i R
=1 (=
40 50 60 70 80 90 9000 10 20 30 40 50 60 70 80 90 9100 10 20 30 40 Aﬂ
= N—
— N\ Ny /l\ V= - \I<\ e e —_— p— W — =N
- —fNer \/ -
-45% MRL: dkgy-blk, mot, mod sft, 55-60-65% MRL: dkgy-blk, mot, mod sft- 60-40-20% MRL: dkgy-blk, mot, mod sft- 95-90-90% CHK: It-mgy, occ stri, mod sft,
-sbblky, rthy Istr, occ intbd fos,v calc mod firm, sbplty-sbblky, rthy Istr, occ intbd mod firm, sbplty-sbblky, rthy Istr, occ intbd sbplty-sbblky, rthy Istr, occ intbd fos, v calc
-55% CHK: It-mgy, occ stri, sft, sbplty fos,v calc 45-40-35% CHK: It-mgy, occ stri, fos,v calc 40-60-80% CHK: It-mgy, occ stri, 5-10-10% MRL: dkgy-blk, mot, mod sft,
y, rthy Istr, occ intbd fos, v calc, tr sft, sbplty-sbblky, rthy Istr, occ intbd fos, v sft, sbplty-sbblky, rthy Istr, occ intbd fos, v sbplty-sbblky, rthy Istr, occ intbd fos, v calc,
calc, tr Inoc calc, tr-scat Inoc, tr bent tr Inoc
MD: 8943 MD: 8974' MD: 9005’ MD: 9037’ MD: 9068 MD: 9099' MD: 9131°
INC: 89.4° INC: 89.7° INC: 90.5° INC: 90.0° INC: 89.3° INC: 88.5° INC: 88.8°
AZM: 0.2° AZM: 359.8° AZM: 0.2° AZM: 0.5° AZM: 0.7° AZM: 1.2° AZM: 1.2°
TVD: 6298' TVD: 6299' 3| TVD: 6299' TVD: 6299’ TVD: 6299' TVD: 6299' TVD: 6300’
O
| | | . | —r _ | _

L )
i - ;




I [V 8] ] A ]
AN ALARNAML MY S N VA AN siNBEREY Vam| / NAALE AL A DA R
/ | ’>\ F>\ | MUD WT 9.4+/9.4+ /\ v v v /- \ MUD WT 9.4+/9.4+ v \ Vv v / Y 2 MUD WT 9.3+/9.4+ \
_\ N-| VIS 34/35 (IN/JOUT) | VIS 34/35 (IN/OUT) | VIS 34/35 (IN/OUT)
I =
| A
A ’
— \¢ I
o 618u [l
5453u 218 5362u o~ . - 53
O 1O = ~ —
// \\ 3 J / \\
|/ — \ iasNEESN e / Y [
~ | \J | ~_/1 3516
5 249u U A
S T A i T 4501u = = P
SENIE > . //-\ e C151% | 7 . ’
- N ey - T~ - C223% Tl =-F
C317%
— — == C49% [
— - < — |- 1 ___ 1 __ | - 2 N | — — | —=— “\\WYIH”):'III T ° = N T 4 — = Pl SSm S T e SN
and -1 —-r/\ T e ST Y————==1 Fe— - S O Y e s A ) = N
=1 - C oo — o= | ©
fa " |
/29/2012 70 80 90 9200 10 20 30 40 50 60 70 80 90 9300 10 20 30 40 50 60 70
= = - N e _— = e — pr— fr— g—
W N el — — N
90-90-90% CHK: =T3@<_ oce m—nl_ Jm,On_ mdaﬁ_ 85-85-95% CHK: _Alqj@vx_ occ m:m_ mod m.ﬂ_ 95-95-95% CHK: _7_‘5©<_ OOA.V m:,-_ mod mﬂ_ 95-95-90% CHK: _T:._@v
sbplty-sbblky, rthy Istr, scat intbd fos, v calc sbplty-sbblky, rthy Istr, scat intbd fos, v calc sbplty-sbblky, rthy Istr, scat intbd fos, v calc sbplty-sbblky, rthy Istr, «
10-10-10% MRL: dkgy-blk, mot, mod sft, 15-15-5% MRL: dkgy-blk, mot, mod sft, 5-5-5% MRL: Q_AQ\-_O__.A_ mot, mod sft, sbplty 5-5-10% MRL: dkgy-blk
sbplty-sbblky, rthy Istr, occ intbd fos, v calc, sbplty-sbblky, rthy Istr, occ intbd fos, v calc, -sbblky, rthy Istr, occ intbd fos, v calc, occ sbplty-sbblky, rthy Istr, ¢
tr Inoc tr bent, tr Inoc bent, tr Inoc tr Inoc
MD: 9162 MD: 9194 MD: 9225" MD: 9256’ MD: 9288' MD: 9319' MD: 9350
 INC: 89.3° INC: 89.5° INC: 90.0° INC: 90.0° INC: 89.0° INC: 89.3° INC: 89.6°
- AZM: 1.2° AZM: 1.6° AZM: 2.1° AZM: 1.2° AZM: 1.1° AZM: 1.1° AZM: 0.7°
TVD: 6301' TVD: 6301° TVD: 6301' TVD: 6301’ TVD: 6301' TVD: 6302 TVD: 6302
_ | | _ _ | | _ | |




I |
M = . T . [
mUllVaV V.Y iy / / A \/ VIV MM — A ,z \ A n Al A v
V [\ / V :/_\ Y Vv r> __ V MUD WT 9.4/9.4 \ / | / \ ] \/ L/ MUD WT 9.4/9.4
| N VIS 34/35 (IN/OUT) | | \ VIS 34/35 (IN/OUT)
— E. )
\l J |
| Aa
/ /
- |
18U 218 5483u 1 R 5508u
d °l8  aefsu \ 4926u A | — |
/ L
~ — |~ \ S ~.| / r
II’I’ — —lllll \ .J rlll\ /ll\\ —l_ .
. nls v 1= = | = 1 5490u R A
~[< . Z | / NN -~ _ 7 C156% [~ D - _ - L
R e Voo C221% 7 = I DY
ST T = 7 [ C315%
C4 8%
- (LI I R T s s s = B 0% S _— |V\\|l —— IA— 1 —— - O = N \\Hll —F —- —] [+ — N | — — — - ...‘mm
N i i i o e o i — - — PP T T T TN ~ ~ T T N T T T =T
=1 [= - 1
80 90 94 10 20 30 40 50 60 70 80 90 9500 10 20 30 40 50 60 70 80 90
=\ s I\ -
PE_NAW.-\ A =/ A\ ~—/ —~ = N
i
/, occ stri, mod sft, 3 85-80-80% CHK: wh-It-mgy, sme crm- tan, 85-85-90% CHK: wh-It-mgy, sme crm- tan, 95-90-95% CHK: wh-It-mgy, crm- tan, stri, 90-9
bce intbd fos, v calc 8 stri, mod sft, sbplty-sbblky, rthy-wxy Istr, wh stri, mod sft, sbplty-sbblky, rthy-wxy Istr, wh mod sft, sbplty-sbblky, rthy-wxy Istr, v calc, sbpl
, mot, mod sft, fos, v calc 15-20-20% MRL: dkgy-blk, mot, fos, v calc 15-15-10% MRL: dkgy-blk, mot, str bent 5-10-5% MRL: dkgy-blk, mot, mod 10-1
bce intbd fos, v calc, mod sft- hd, sbplty-sbblky, rthy Istr, occ mod sft- hd, sbplty-sbblky, rthy Istr, slty tex, sft- hd, sbplty-sbblky, rthy Istr, slty tex, v sbpl
intbd fos, v calc, tr Inoc occ intbd fos, v calc, tr Inoc calc
MD: 9382' MD: 9413' MD: 9445" MD: 9476' MD: 9508" MD: 9539' MD: 570"
| INC: 89.9° INC: 90.1° INC: 89.9° INC: 89.9° INC: 89.1° INC: 90.1° INC: 90.7°
AZM: 0.9° AZM: 0.9° AZM: 1.8° AZM: 1.4° AZM: 1.1° AZM: 1.1° AZM: 0.5°
j_\_u" 6302 3 4<n_x 6302 TVD: 6302' TVD: 6302' TVD: 6302' TVD: 6302' TVD: 6302'
© |




S [U 3
\.(J\ / ) ~>>>> A > MWV <ﬁ | N NAA LA s» >>>> A M \.:J:\ _./ /j ) __.,
| VYV A
V AR << ARATAVATH Vv V| MUD WT 9.4+/9.4+ Y} [YNVVVY/\ A/U v NV VYV U
' VIS 35/35 (IN/OUT) | [
T [ | | n
|
| |
\ /[ !
=] v =)
218 5377u R 5434u 5468u 3 m
) [=: ~ L= \ — ol [=]
587u |2 p 17 / yd // / ™ g
o Vet \ / ~ S ~ \L N
< R I/III \ I’Il \ II/I IIII\ f T
o< _ 1 \ - _ B /o~ L 2| | 382pu
5| s g ~ T —| 3535u T° . / ' Z &
) \ Jd - ~\ ~ 4 ~ D
T \ SER N cistw | | Sy ~2] 7 = ~=4C
= C221% | =
C315%
——=F=A | — === /[l \.\\H 0 iy C48% | | V.I/Il" Lo \\\ == _ — N — — - &=
= [Tty ANl s SR S DS R T e s el N it D ) o B sl il s S YT ol sl sl i =
o |o — T oo
I T I
9600 10 20 30 40 50 60 70 80 90 9700 10 20 30 40 50 60 70 80 920 9800 10
o — — o - pr— Y am\ -~ N 7~ Van N p_— ™\
O — - hd ol v D o
A\ L/ / h
3 S
0-85% CHK: wh-It-mgy, stri, mod sft, 80-65-50% CHK: It-mgy-gybrn, stri, mod 55-60-70% MRL: m-dkgy-blk, mot, mod sft- 70-70-60% MRL: m-dkgy-blk, mot, mod sft-
y-sbblky, rthy-wxy Istr, v calc, vstr bent sft, sbplty-sbblky, rthy-wxy Istr, v calc, vstr hd, sbplty-sbblky, rthy Istr, slty tex, v calc, tr hd, sbplty-sbblky, rthy Istr, slty tex, v calc, tr
0-15% MRL: m-dkgy, mot, mod sft- hd, bent 20-35-50% MRL: m-dkgy-blk, mot, Inoc, scat intbd fos 45-40-30% CHK: mgy- Inoc 30-30-40% CHK: mgy-gybrn, occ ltgy,
y-sbblky, rthy Istr, slty tex, v calc mod sft- hd, sbplty-sbblky, rthy Istr, slty tex, gybrn, stri, mod sft, sbplty-sbblky, rthy Istr, stri, mod sft, sbplty-sbblky, rthy Istr, v calc,
v calc v calc, occ intbd occ intbd
MD: 9601" MD: 9633' MD: 9664' MD: 9695 MD: 9726' MD: 9757" MD: 9789"
INC: 90.7° INC: 90.1° INC: 89.5° INC: 89.7° INC: 89.9° INC: 89.6° INC: 89.8°
AZM: 0.9° AZM: 0.9° AZM: 0.4° AZM: 0.5° AZM: 0.4° AZM: 0.4° AZM: 359.7°
TVD: 6302' TVD: 6302' TVD: 6302 TVD: 6302 TVD: 6302 TVD: 6302 TVD: 6302' m
o) | | | mMedetate | | | | | | ©




GI I u GI
=)
MAA A rerysyrahil A A NAA WV e
MUD WT 9.4+/9.4+ v v \ < MUD WT 9.4+/9.4+ )_\,
LIS, LY} VIS 35/35 (IN/OUT) LA LA Ll | _\ vy _\ VIS 35/35 (IN/OUT) T\ V/
| | u
_ 7 -
/\ 'd A— —~
A 4
5506u 5 218 54644
7 o) [=] P~
/ N 2 AN\
\ = / i / N — \\\I \ \
N— sl | o\ -~ ~ | \ ~—
VP A // :‘ ;m.. b= 7\ \/
- T \ 3718u ' ~ < NG - o L ,
S y AN AR RIS AN NE JE e = 432 Spani e
il e N A I C215% // \\
C310% <
— — —} - n|\\|.n|.\.|H.J / |”/\II _ — ] o _ C47% — R S e — — ~ — \.H
i =7 B — = =] == T = 1 = > RN =
=1 (=
[ T I I |
20 30 40 50 60 70 80 90 9900 10 20 30 50 60 70 80 90 10000 10 20 30
PN \ =
N\ AN, . N— N~ . VN ——r p. - ..
= Nt = Do, § ~ d N N
5
65-70-75% MRL: m-dkgy-blk, mot, mod sft- 70-65-70% MRL: m-dkgy-blk, mot, mod sft- 70-60-50% MRL: m-dkgy-blk, mot, mod sft- 3 50-55-60% CHK: wh-It
hd, sbplty-sbblky, rthy Istr, slty tex, v calc, tr hd, sbplty-sbblky, rthy Istr, slty tex, v calc, hd, sbplty-sbblky, rthy Istr, slty tex, v calc, 8 mod sft, sbplty-sbblky,
Inoc 35-30-25% CHK: mgy-gybrn, occ ltgy, str Inoc 30-35-30% CHK: mgy-gybrn, occ str Inoc 30-40-50% CHK: wh-It gy, mgy- calc, vstr bent 50-45 -4
stri, mod sft, sbplty-sbblky, rthy Istr, v calc, Itgy, stri, mod sft, sbplty-sbblky, rthy Istr, v gybrn, stri, mod sft, sbplty-sbblky, rthy Istr, blk, mot, mod sft- hd, s
occ intbd calc, intbd v calc, sme intbd, vstr bent Istr, slty tex, v calc, str
MD: 9821’ MD: 9852' MD: 9884’ MD: 9915 MD: 9946' MD: 9978' MD: 10009'
| INC: 90.1° INC: 90.3° INC: 90.1° INC: 90.6° INC: 91.1° INC: 90.7° INC: 89.5°
| AZM: 0° AZM: 359.8° AZM: 359.7° AZM: 0° AZM: 1.1° AZM: 1.2° AZM: 1.4°
TVD: 6302' TVD: 6302' TVD: 6302 TVD: 6302' TVD: 6301' TVD: 6301' 2| TVD: 6301"
| | | | | | _ & _
Modgrate




_ I
| i . S U
N/ MO A A IMMVAAN AN S A AR A LYARAIAL | 1)
A \ \
v [V / \ VAV < Y vy vyvy ALY/ s/ MUD WT 9.4+/9.4+ !
! v VUVINE Y vV ! \/ VA VIS 34134 (INIOUT) |1
| \] n
|
!
— \ la\Vas
I\ -
547Bu 5225 5445u 218 389u 5445
N\ A o) [s) / ~— \
N N § : MYV 780N
/ N VAl 4067u B i )
— / ™ - \ i - \ /Ill/ [ T
N T~ J I
o \\ 4 2 = - i
\ " ~ 3265u ~ ] CRESE BY ’
L\ / ~ - 1+ C165% |— —- ' -~ ~ T T+ = 17/ \ o
7 C213% ==l Wl S - 4 _
= T o= C311% o ] =S
—\ AT =T T — | [ C410% N\ fe—==te AN\ L — BN = eI = N
—~ =T 0 T S iy iyl > _—F N——F L2 D ity Bl uyibon stk plpm i S )
— —_— =1 (=
I I I I I
40 50 6 70 80 90 10100 10 20 30 40 50 60 70 80 90 10200 10 20 30 40 50
~— / o
— —~ — S
N7V g [ Wy = — ~-7 » A\ A/~ == “ANS
7
gy, mgy-gybrn, stri, 70-75-80% CHK: wh-ltgy, mgy-gybrn, stri, 85-90-90% CHK: wh-Itgy, mgy-gybrn, crm, 90-95-90% CHK: wh-Itgy, mgy-gybrn, crm, 9(
rthy-occ wxy Istr, v sft- fri, sbplty-sbblky, rthy-occ wxy Istr, v stri, sft- fri, sbplty-sbblky, rthy-occ wxy Istr, stri, sft- fri, sbplty-sbblky, rthy-wxy Istr, v st
0% MRL: m-dkgy- calc, vstr bent 30-25-20% MRL: m-dkgy, v calc, mod-tr bent 15-10-10% MRL: m- calc, mtr bent 10-5-10% MRL: m-dkgy, mot, ce
bplty-sbblky, rthy mot, mod sft- hd, sbplty-sbblky, rthy Istr, dkgy, mot, mod sft- hd, sbplty-sbblky, rthy mod sft- hd, sbplty-sbblky, rthy Istr, slty tex, hc
Inoc slty tex, v calc, vstr Inoc Istr, slty tex, v calc, vstr Inoc v calc, str Inoc st

MD: 10040’

~INC: 88.7°
_ AZM: 1.8°

TVD: 6301'

o
@

MD: 10072

INC: 89.1°
AZM: 1.6°

TVD: 6302

MD: 10103"
INC: 89.3°
AZM: 1.8°

MD: 10134 MD: 10166'

INC: 89.1° INC: 90.7°

AZM: 1.4° AZM: 1.9°

TVD: 6303' TVD: 6303'
| |

MD: 10197* MD: 10229'

INC: 91.2° INC: 89.3°

AZM: 1.9° AZM: 1.4°

TVD: 6302 TVD: 6302
8] _




|

A A 1 — —
\ \ M A ) > \» \. Vil s VaWN/ _,/ sl > — > | nMM
A
YV vy I\ - MUD WT 9.4+/9.4+ v\ \ MUD WT 9.5+/9.5+ ViV < < VVVIVVY
VLN Y v VIS 34/34 (IN/OUT) \ W Y7 | vis 34134 (N/oUT) / UL
] =
|
= / \\
/ N\ / A
\ s VA"
u 5500u 5421u 318 5506u R
N /
N _ °I8 [ A
N | \ /T
T /| saa2u T \/ PRNEREAREY 6w o~ ~L T\
— /1 ¢1 56% Sl T v VY~~~ 7 'V T % N
C214% - __ o R 5 .
R R C314% | /|, 5// -~ _ I CHRRA NG \25 aouil
ST AL |7 |cate%| |~ T T T T NN T = Sl
. | — J e == A o Th=—— L —/— T P “r)li —_
gy il s e o e T SN ) i iy S ol St A T T
I I
60 70 80 90 10300 10 20 30 40 50 60 70 80 90 10400 10 20 30 40 50 60 70
A\
i—" ~— / — N L~ =~ M —— [ ~—— o~ -
N 4 V — N N D A 7
% N v
)-90-95% CHK: wh-ltgy, mgy-gybrn, crm, 90-95-90% CHK: v Itgy-mgy, stri, mot, mod 85-90-95% CHK: v Itgy-mgy, stri, mot, sft- 95-90-80% CHK: v ltgy-mgy, occ brn, stri,
ri, sft- fri, sbplty-sbblky, rthy-wxy Istr, v sft, sbplty-sbblky, rthy Istr, occ intbd fos, v mod sft, sbplty-sbblky, rthy Istr, occ intbd mot, sft-mod sft, sbplty-sbblky, rthy Istr, occ
lc 10-10-5% MRL: m-dkgy, mot, mod sft- calc 10-5-10% MRL: dkgy-blk, mot, mod fos, v calc 15-10-5% MRL: dkgy-blk, mot, intbd fos, v calc 5-10-20% MRL: dkgy-blk,
1, sbplty-sbblky, rthy Istr, sty tex, v calc, sft, sbplty-sbblky, rthy Istr, occ intbd fos, v mod sft, sbplty-sbblky, rthy Istr, occ intbd mot, mod sft, sbplty-sbblky, rthy Istr, occ
r Inoc, abnt bent calc, tr Inoc, tr-scat bent fos, v calc, tr Inoc, scat bent intbd fos, v calc, tr Inoc, tr-scat bent
) ‘_<__u" 10260' MD: 10291" MD: 10323" MD: 10354' MD: 10385' MD: 10416’ MD: 10447"
”_ZOH 90.2° INC: 91.4° INC: 91.1° INC: 90.1° INC: 89.2° INC: 87.4° INC: 87.4°
~ AZM: 1.8° AZM: 2.5° AZM: 1.2° AZM: 1.8° AZM: 1.8° AZM: 1.2° AZM: 0.7°
TVD: 6302' TVD: 6302' TVD: 6301’ TVD: 6301' TVD: 6301' 3 TVD: 6302' TVD: 6303'
©
_ _ z_CI-n‘- © _ _ 2
1 ¢ | I - ] .f_n_..._ r . Tl ;. o - :
2 A e E . e i : ]
: &y | J ’ i ir] é - G o
Cpe . - - " i oml, 3 |4
. te : = - v g v ; i ! b T
2 K i . ....r\u.......V . 5 z 24 T u h ] e g T i
5 b . ST Ry 8 . s L :
[ : al - L . ” ik N T ox - i
A A




1 ' A w G
AoA AN A LI A A ANAMG A >> \/ i \ A\ A
( rL> A\ [mup wroavear |\ V / < VY | N_/\/ V MUD WT 9.4+/9.4+ |\ A
| ™ VIS 34/35 (IN/OUT) \ VIS 34/35 (IN/OUT) | |
T | | |
| A
— \/I\b A ’ ~
\ & \ — /\ \J
S / ’
5473u 5420u 54 W % 5448y
\ © \
N\ N n
/ a91u | q \ \\ V|| \ [
/ c155% L | >~ —| NERNEREN _ I\ ~ ' \ [
7 - -t —|c214% | ™ / ~ f ~J 4= I~ "N\ ] d
/ C315% SE ~ | A FAEEEAN /
. C416% \ - . / sl \ Y ,
I \ - 1 1 -~ - -~ \ / ) | — _ L T Al
It = - | A - = POOH - 10685' MD
§ | _,. for new BHA
e Y o = WA b= — NI T L 1 - \ AT 10/30/2012 @ 02:19 MST
g T e { M == = . 1T T T Y Yot e =N
' ']
80 90 10500 10 20 30 40 50 60 70 80 90 10600 10 20 30 40 50 60 70 80 10/30/20
al
Il\l\l \ll\\’lr,
™ A %
90-90-90% CHK: v Itgy-mgy, occ brn, stri, 80-70-80% CHK: v Itgy-mgy, occ brn, stri, 3 90-90-90% CHK: v ltgy-mgy, occ brn, stri, 90% CHK: v Itgy-mgy, occ
mot, sft-mod sft, sbplty-sbblky, rthy Istr, occ mot, sft-mod sft, sbplty-sbblky, rthy Istr, occ 8 mot, sft-mod sft, sbplty-sbblky, rthy Istr, occ -mod sft, sbplty-sbblky, rth
intbd fos, v calc 10-10-10% MRL: dkgy-blk, intbd fos, v calc 20-30-20% MRL: dkgy-blk, intbd fos, v calc 10-10-10% MRL: dkgy-blk, fos, v calc 10% MRL: dkgy
mot, mod sft, sbplty-sbblky, rthy Istr, occ mot, mod sft, sbplty-sbblky, rthy Istr, occ mot, mod sft, sbplty-sbblky, rthy Istr, occ sft, sbplty-sbblky, rthy Istr,
intbd fos, v calc, tr Inoc, tr-scat bent intbd fos, v calc, tr Inoc, tr-scat bent intbd fos, v calc, tr Inoc, tr bent calc, tr Inoc, tr bent
MD: 10479’ MD: 10510’ MD: 10542’ MD: 10574' MD: 10605'
INC: 88.4° INC: 89.3° INC: 90.3° INC: 90.4° INC: 90.6°
AZM: 0.7° AZM: 0.7° AZM: 0.5° AZM: 0.4° AZM: 0.5°
TVD: 6305’ TVD: 6305' TVD: 6305’ TVD: 6305’ o TVD: 6305
2
3 [} M0
o A e F =TF
b i, S - U - oy
. -z a 2 { N i
* . ! " A ¢
: ....u.. 1 - _ﬂ 4 ,._”.__ | .,_. T




10700

1

brn, stri, mot, sft
y Istr, occ intbd
-blk, mot, mod
occ intbd fos, v




