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LOG created using LPLOT VH Version 3.0, March 18, 2012, Copyright (C) 1999-2009 Pason Systems Corp.

OPERATOR: NOBLE ENERGY INC
WELL.: DYER USX AB35-68-1HN
LOCATION: SEC34 7N 64W
COUNTY: WELD

STATE: COLORADO

SPOT: 352 FNL 296 FEL
ELEVATION: GL 4871'; KB 4895'
FIELD: WATTENBERG

SPUD DATE: 3-9-12

TD DATE: 3-17-10

DATES LOGGED: 3-10-12 3-17-12

DEPTHS LOGGED: 1,000 - 11,361

LOGGERS: BRAD WILSON, JAKOB PAMMER
DRILLING FLUID: WATER, WATER BASED MUD, POLY
DRILLING RIG: HP 323

API: 05-123-34773-00
LOG TYPE: HORIZONTAL
SCALE: 1:240 (5 inches per 100 feet)
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TVD (ft)
8000 6000 4000 2000 0
& |
»
c
3
(]}
< <
» m
E )
=~ o__| <
s )
=
=}




4000

6000

N/S (ft)

2000

-2000

Survey Plan

-2000

0 2000

E/W (ft)

4000

6000




LITHOLOGIES

Marl

Chalk

Bentonite

@
©
£
(2]
>
=
(2]

Shaly Sandstone

ENGINEERING SYMBOLS

Midnight Depth

Arrow

Connection

Arrow

Oil To Surface

Oil Show

SAMPLE PHOTOS

SLIDE/ROTATE
S \ A \LA 0
e[\ \ y 3
s
x|F N
w - I\
/1 '\ \
—_— P
Ola n
sl 18] T8 _w 8 MUD WT 9.5 VIS 40 MUD WT 10 VIS 42
&l 18| 18| (8| '8 OUT WT 9.5+ VIS|39
=) _ o _ o =) 1
| ® ® | ® _ ® \ —
! y,
| _ _ Pason Communication Error 1784u \ L 7
o R _ ! - = |
21E || 2_ o <, - A\ s
GWC_ S} Ol C_ P \||\.14,\\ P P
SRR Vot-=1 '~
! 1o ‘
NN
| | S ot e s
o| |o _ o| |o _ =) e TN = == == T\ -
1
DEPTH
(FEET) 6250 60 70 80 90 6300 10 20 30 40 50
CUTTINGS SETTEREERbEEL Fann
LITHOLOGY AT b ====53
gls .
m 0
0|2
o
CREERRE R R R AR .
© PRI N S N
u-_u-ni..-num HHH:M T oR e 1ﬂﬂﬂﬂﬂﬂ........”:
] R o e o e R R ke e
woezre | | | O T bbb R R R R
INC 0.8 MD 6310' 1 ==
AZM 91.9 INC 3.3 MD 6342'
TVD 6178.72' AZM 89.6 INC 6.4
I TVD 6210.7" AZM 89.1
a TVD 6242.58'
Sle Log Continued from
= Dyer USX AB35-68-1HN.Iplot
RN |
90% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy - 80% SLTYSH: m - dkgy, sbblky-
arg, slty, tr ss, tr dism pyr, tr bent arg, slty, tr ss, tr dism pyr, tr ber
10% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang 20% SHLY SS: gy occ clr - trnsl
- sbrndd, mod por, sl calc, occ glau, - sbrndd, :ﬁ_ua por, sl calc, occ g
I
85% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy -
arg, slty, tr ss, tr dism pyr, tr bent
o 15% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang
5 - sbrndd, mod por, sl calc, occ glau
[
o
OIL SHOW w
-




W [l G
= |.| SCALE CHANGE
” ROP 0-400 ft/hr
T — Pimmn N
— 125 VAN \
/ - / \ \ \
/ \ S~ \ — N\~ —
\L+— 7 ~——
=)
318 MUD WT 10[00 VIS 39
24800 2{S-| SCALE CHANGE 2998u
\ =1 0-6000u C178.6% SN
// C210.6% ,
- ] -1 C3 2.9% =
N\ /. d caso% |/ ~I\
IV . 7 el 3070u M
= X i P 7/ <
- =1 \ < — / \, ™ 463u
— yAdhaNm| u 4 gups A —
LS \\\ \\\H\\ B e gl FSNI e
=TI \\”H‘wnuuluﬂn.m. o e P o ey e 5 N P e — —" = luu.ll\”|1MW..“.H|\”\IM.I|.W/IIWHW||VI|I1| = e = ==
.._H_u FTT T
0 70 80 90 6400 10 20 30 40 50 60 70 90 6500 10 20 0 50 60
B
e \7 = N
o
=]
©
= MD 6500’
ARAAR,. Lo RN MD 6532'
= e TVD 6396.47" INC 20.4 MD 656+
1 a == SoooSoESSgsssasannnannnnnn L 47 AZM 95.4 INC 23.C
MD 6374' ) - ELELET Ll _ 2 TVD 6426.68' AZM 94,
MD 6405' 1 .
INC 9.2 TVD 64¢
AZM 85.5 INC 11.5 MD 6437" e
TVD 6274.28' AZM 85.4 INC 14.1 SRERSEREEE
TVD 6304.78' AZM 85.2 (I T L T 1 T Ar LT e T e
. . [ T TVD 6335.98' . . . T
| I I X I
- sbplty, firm - hd, rthy - 85% SLTYSH: m - a_@v\__ sbblky- m_uu__? firm - hd, rthy - 75% SLTYSH: m - dkgy, y, firm - hd, rthy - 85% w__.j\w_._” m - dkgy, sbblky- sbplty, firm - hd, rthy -
arg, slty arg, slty arg, slty .
brit, v f gr, sbang 15% SHLY SS: gy occ cIr - trnsl, hd- brit, v f gr, sbang 25% SHLY SS: gy occ clr - f gr, sbang 15% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang
- sbrndd, mod por, sl calc - sbrndd, mod por, sl calc - sbrndd, mod por, sl calc
| | 1 | | | |
| | 1 I I 1 |
90% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy - 85% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy - 90% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy - 90% SLTYSH: m - dkgy, sbblky-
arg, slty, tr ss, tr dism pyr, tr bent arg, slty arg, slty arg, slty
10% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang 15% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang 10% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang 10% SHLY SS: gy occ clr - trnsl,
- sbrndd, mod por, sl calc - sbrndd, mod por, sl calc - sbrndd, mod por, sl calc - sbrndd, mod por, sl calc




S ] 0 0
M-\ v Vv
M 176 AY — 1
— n N || A 1 | \
\ - | \ / \|/\ \ / \ \u\ / \ L~ \
N \ =
N -/ W WO |, \ N SN 1 MY
=)
318 MU WT 10.35(VIS 42 MUD WT|10.55 VIS 41
e 3224u 190u
g / C177.0% / /
\ c2119% | | /
s ‘ ~ C3 8.4% A\
C4 2.7 /
o< 2051u ! ) /
z ﬁ\ — e \ ’ \\\ / /r
— ] e o 1 - = ~— l\\l‘l\\l-\\ s //\\ I - \\ 1 o - —Al\ 1 _ = / 4 - — L I T
T 2 IS B — = \ o N U =
\VaiPa 4 T T N
v
— . - e I =N\ I N S PN R = 1 === | ] _
e ey ey i i il e il - - g ol g gy el g ol e Mgk ) (S N B "N gy i (gl ey e sl e e ey Pt ol e s Bt QU el e Mg el g e g el g s g i —S
T RERER T
70 80 90 6600 10 40 50 60 70 80 90 6700 10 20 30 40 50 60 70
i9)
[ 3)
S 185% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy - 90% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy - 95% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy -
5 larg, sity arg, slty arg, slty
° 15% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang 10% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang 5% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang -
- sbrndd, mod por, sl calc - sbrndd, mod por, sl calc sbrndd, mod por, sl calc
90% m_.4<m_1” m - dkgy, sbblky- sbplty, firm - hd __5 - 95% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy - _
arg, sity o Y 4 S arg, slty 100% SLTYSH: m - dkgy, sbblk
Iy : 10% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang 5% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang - - arg, sity, sl calc
) MD 6595 - sbrndd, mod por, sl calc sbrndd, mod por, sl calc
0 INC 25.2
6.41" AZM 91.7
0 TVD 6484.71'
—
CEEEE] .i............i_ul EEEE s ppermrrnrrry MD 6753'
mﬁﬂﬂmﬂﬁﬁ R I L R R R R e i s INC 34.7
|||||||||| Eb b ppmr AZM 90.8
LTI m R— T -k i = T == ..J..J....””ﬂmmmmmmgﬁﬂ.ﬂ.ﬂﬂﬂn aTEEa TVD 6621.31"
85% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy - Faaa o h ke Raba ke kafiafiafiafiaha o e I ARARARANARAREE T
arg, sty [ i S S L S G R P e e i P e e e =
15% SHLY SS: gy occ clr - trnsl, hd- brit, v f gr, sbang I I _ ..............._........................J......._. —— ———— ===
- sbrndd, mod por, sl calc MD 6627' L1 L1 RSSO e e e e e e e o D o o =
i INC 27.4 MD 6659 MD 6690° | e N N W WA 3
sbply, firm - hd, rthy - AZM 91.7 R INC 30.9 MD 6722' AR
) TVD 6513.39' . . AZM 88.3 INC 32.6
hd- brit, v f gr, sbang o TVD 6541.52 TVD 6568.29' AZM 88.9
3 . .
S TVD 6595.50'
| [ ]
Trace




2 il NI U
™ A~ | 3132012 |
4 — —
/ | /1 47
I | | r |
/ | | \ | \ |
o \ L—~~1\] \ L | \
~— S A N M\ L~ v LY\ — ! ] N N A — L.~ .
=) \') I v , ~ had \~
MUD WT 1868 VIS 41 MUD|WT 10.65 VIS 42 2581u MUD WT 10.6 VIS 40 536
N R oy RENEN Y A hes
A% 7
//I 39i0u \/ : — C37.8% \ / \ .
RN [+ N\ | caz9% A\ ~ 1| | 20510 r
\ : o
~ Ibm ~ . < I\ O\ T \\\ \ ST r V.
| RENA= 5o RN NERES Vo 2\ REABSS J \NiiE AW
p = = = - ' P - T B Sl T 1l - — 4 - - C > I~ — T =~ I\\ - =7 S~ D 1 - — w3 7
e y Pk -
N \ L L
e L A b e — ey e e e I ol M ey N NI el sl g i e PR > il s o e e [l s
T T T
80 90 6800 10 20 40 50 60 70 80 90 6900 30 40 50 60 70 80
nu I3
i =) i =)
100% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy 100% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy 3
- arg, slty, sl calc - arg, slty, sl calc 0 MD 6943' ;
INC 48.5 MD 6975
AZM 89.8 INC 51.1
. AZM 88.7
y- sbplty, firm - hd, rthy _ Soosroannnt ._.<_U 6763.07 TVD 6783.72'
100% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy L L e I T
-arg, slty,slcalc e R EEEEES TESEEEZEZC =S S -
! [ e
100% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy ' L
- arg, slty, sl calc, tr bent "<v__w MM‘_M ettt Ll Ll L
= AZM 89.2 J __
MD 6785’ TVD 6742.14' 85% SLTYSH: m - dkgy, sbblky- sbplty, fi
INC 37.4 MD 6817’ S arg, slty, sl calc
AZM 90.3 INC 39.2 MD 6848' 10% MRL: m gy - gy brn, sft-frm occ brit,
TVD 6647.18" AZM 89.9 INC 41.2 MD 6880’ SCALE 0_._>10m rthy sl mot tex, arg, v calc
I I TVD 6672.29 AZM 89.2 ﬁ_Nm.\_ hww.\m 6550 - 7000 w%ﬂ%ﬂ% tan - olv occ brn, plty, slky - sl ¢
ri ol I 97" X T T
E= ! ] TVD 6695.97 TVD 6719.58' 100% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy
- arg, slty, sl calc, tr bent
100% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy
- arg, slty, sl calc, abnt bent
T [ [T ] [
Trace




3 il 0
<t
243
— Y
T A
= [T \ | A N —\
Al r
\ | \ 1\ — —~V \ ~\ \
\ — Y A ~—\/ L~ N— \ — \
o N” — nd N
7u 5|8 MUD WT 10.6 VIS 41 5235u MUD WT 10.6 VIS 41 MUD WT 10[6 VIS 40
| ~
i A A ) A waa | g
1 \ 4\ — \ N\ |~
——— T / A= T | -
" - - = = = // ( / = = 7N\ e = - T
w = ~| 1 \ /I\\\ \ - ~ h — — ] \ \, /S - \ T -
Z 1= L < ‘ = S 3679u N \ F
¥ = e = / C167.6% N L
SRR Ry C215.4% MY
C311.2%
C45.8%
— |, L 1 — 4 | A’ i~ 4+ —_ = = —_— T T —_—
N G e e el N e R e e ] e el o e e e N g e et o o ey RISl e ol el e [l S o ol el s el F==
s ==y |-t - — 1 === |-— -t == 1 - — - et =4 == |- — -1 T =
I [
90 7000 10 20 30 40 50 60 70 80 90 7100 10 20 30 40 50 60 70 80 90
R A Chalk
Niobrara 7015’ A Marl
148\ A A\ /7 T /-
- ~ / A A 7 N/ N 12|
4
2 T
O 55% MRL: m gy - gy brn, sft-frm occ brit, sbblky - fis, .
8 ;_écm_ mot ﬁmxmwﬂ%d calc, w/ tr intbd cly ; Y No,xv MRL: 3_@< -\m< .Uﬂm.amﬂ.:a. sbblky, rthy sl mot 100% MRL: m gy - gy brn, sl sft-frm, sbblky occ fis,
45% CHK: It gy - bf wh, sft - ri, sb plty- sbblky, mot, s| 30% CHK: 1t gy - bf wh, Sft i sb plty- sbblky, mot, s rthy sl mot tex, arg, v calc, w/ tr intbd cly
MD 7007* slty tex, v cale slty tex, v calc
INC 53.5 “ ) _
AZM 88.3 75% CHK: It gy - bf wh, sft - fri, sb plty- sbblky, mot, sl L . omnﬂaﬁz__»_.“ m gy ._©< U\_.ﬂ UHM
TVD 6803.29' slty tex, v calc ; 100% MRL: m av - av brn. sl sft-frm. sbblky occ fis mot tex, arg, v calc, w/ tr intbe
25% MRL: m gy - m<.c_.:_ sft-frm, sbblky, rthy sl mot ::<mo_ mot tex, Mw\ <w<om_o. w/ trintbd cly Y 5% CHK: It gy - bf <<_._.. sft - fri ¢
tex, arg, v calc, w/ tr intbd cly mot, sl slty tex, v calc; _= bent
| |
T 1
_ _ MD 7
e INC 6
rm - hd, rthy - _ | AZM |
- | TVD 8
sbblky - fis, Niobrara l - _
Prog Top 6813' TVD MD 7039’ _ | @ -
slty tex, arg, Loggers Top 6810' TVD INC 55.3 MD 7070 SR :
T T ASM 87.5 INC 57.5 “ﬁww%w _s_c:ue _ _ ,
50% MRL: m gy - gy bm, sft-frm occ brit, sbblky - fis, TVD 6821.91 AZM 87.1 AZM 86.8 ING 63.5 MD 7165'
rthy sl mot tex, arg, v calc, w/ tr intbd cly ; TVD 6839.07" VD mmm.m 62" . INC 66.3
45% SLTYSH: m - dkgy, sbblky- sbplty, firm - hd, rthy - - AZM 87.7 i AZM 87.7
arg, slty, sl calc TVD 6870.72 TVD mmmw 86’
5%BENT: tan - olv occ brn, plty, slky - sl slty tex, arg, -
bri yel flor _ _
Moderate
o g R i
o e . 1
| & i




S J ] =)

= 3

i v
N T /N 102 1

M ~ T\ NN\ ~— -

v yd V MU —\{\l ~~ ™~ \ (\>/\\|\| 1\ N\ NN . —J A

=) — ~ 4
M S MUD WT 10.6 VIS 40 5472u NUD WT 10.6+ VIS 40 5289u MUD[{WT 10.6+ VIS 40 318
©© 1 L) =

\\m \ — ~ N\ A _“h / N 49860 , T~ 5|S

= =
=d l \ // /\ o }:\ /\\\ i Al ~— /
— = A A RPSdnln 5385u =< -+ \

4 b= - |- ~ 1 Yo -l = T|er21% |\ | _ 7 T ol I 7N 2] R
Z|a 4 C215.3% e - /
) = |

C38.3% B
C43.8% i

) Bl = ol s S o e S o o e o ol P o ol o g 7 sl el g A Sy e g G T Sl A | e

f T
7200 10 20 30 40 50 60 70 80 90 7300 10 20 30 40 50 60 70 80 90 7400

Trace Calcite B Chalk Bepijals
(=) o
0 79}
- 77 8 mn\‘ ; - = =
R
3 | 95% MRL: m brn, brit-frm, sbblk fis, rthy sl T m
S| ot tox. arg. s wale wl tintbd oy S 95% MRL: m gy - gy b, brit-frm, sbblky occ fis, rthy s| 60% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy i 65% CHK: bf wh - It gy, brit -m
5% CHK: It m_a\ “bf wh. sft - fri oce brit. sb plty- sbblk mot tex, arg, v calc, w/ tr intbd cly mot tex, arg, v calc, w/ decr intbd cly n:m. sbblky, mot, sl slty tex, ve
mot. sl m_.z tox. v calc - tr calcite ’ Y. 5% CHK: It gy - bf wh, sft - fri occ brit, sb plty- sbblky, 40% CHK: It gy - bf wh, brit -m hd occ fri - sl sft, sb 35% MRL: m gy - gy brn, brit-fr
O L mot, sl slty mmx_ v calc plty- sbblky, mot, sl slty tex, v calc mot tex, arg, v calc
_ I 1 I

rm, sbblky occ fis, rthy sl _ [ . | [ _

cly 90% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 75% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl

scc brit, sb plty- sbbiky, mot tex, arg, v calc, w/ tr intbd cly mot tex, arg, v calc, w/ decr intbd cly 60% CHK: bf wh - It gy, brit -m hd occ fri - sl sft, sb

10% CHK: It gy - bf wh, sft - fri occ brit, sb plty- sbblky, 25% CHK: It gy - bf wh, brit-m hd occ fri - s sft, sb plty- sbblky, mot, sl slty tex, v calc
1 mot, sl slty tex, v calc plty- sbblky, mot, sl sty tex, v calc 40% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl

- mot tex, arg, v calc

197" _ _ | l

N%om _,“_‘w w.%o MD 7260' VD 7292 | TD and TOOH for 7" Casing

,wm. 21" AZM 87.3 INC 72.6 INC 74.7 MD 7324’ MD 7355' MD 7361° @ 7406'MD 1:00PM on 3-13-

196. 3 . : INC 76.

TVD 6907.6 AZM 883 AZM 89.4 6.4 INC 78.3 1 INc 78.6 _ [
TVD 6917.54 TVD 6926.55" AZM 89.6 —

I : . TVD 6934.53' AZM 88.5 AZM 88.7 . Resumed Drilling

£ 1 _ I TVD 6941.32" | TVD 6942.52 12:10 PM 3-15-12
=) SCA
| L] s

~
Moderate Moderate

A
o




PYEREE: B8 m 7 } AR
A ~t
f _3_ A\ A _
~ =\ V. 7] A /N
1 119ZAAV v Al I\ \
| | \ I [ ] / M — A
\ | = \ ~N __ ~ \ L
et 7
o N 4
e =)
MUD WT 9.3 VIS 35 MUD WT 9.5 VIS 34 318
o} (=}
1930u 3
\ \ | C165.9%
/ | 1 C216.8%
. rand Ven / €3 11.0% N I S11Tu 2 \
a \ C46.3% N~ = / - »
; \\ N s ! . N\ A / > o
| P Rabanl N V JUEENRANE ANERN aEd sEshinbanEusR | _ T
~
/] ’ Vel N/ \. N\ // \ — _ -1 'sr
VPN EEpR - SIAARY/ N et
T m e = — =+ — 2\ I B e e e it ey il N\ A= P i o e ) = N N — O o I = o s = =
= ===y === S e 4~ - T — R B e =" [ e g et gt s s il sl o s g N, = i = Rl — - T i e
T T T T
10 20 30 40 50 60 70 80 90 7500 10 20 30 40 50 60 70 80 90 7600 10
T
m i9)
V4
o~ = P -
: -l
75% CHK: bf wh - It gy, brit -m hd occ fri - sl sft, sb 60% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 70% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 3 60% MRL: m gy
plty- sbblky, mot, sl slty tex, v calc mot tex, arg, v calc mot tex, arg, v calc ©© mot tex, arg, v c
25% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 40% CHK: bf wh - It gy, brit -m hd occ fri - sl sft, sb [ 30% CHK: bf wh - It gy, brit -m hd occ fri - sl sft, sb 40% CHK: bf wr
mot tex, arg, v calc plty- sbblky, mot, sl slty tex, v calc plty- sbblky, mot, sl sty tex, v calc plty- sbblky, mot
1 1 |
I 1 1
70% CHK: bf wh - It gy, brit -m firm - brit, sb plty- 65% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl
sbblky, mot, sl slty tex, v calc mot tex, arg, v calc
30% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 35% CHK: bf wh - It gy, brit -m hd occ fri - sl sft, sb
mot tex, arg, v calc plty- sbblky, mot, sl slty tex, v calc
MD 7427’ "
12 INC 82.4 MD 7459 MD 7490° MD 7522' MD 7554'
- AZM 88.7 INC 84.6 INC 8684 INC 89.0 INC 90.0
TVD 6953.41' AZM 88.9 AZM 89.6 AZM 90.1 AZM 91.2
T T T TVD 6957.04' TVD 6959.47' TVD 6960.75' TVD 6961.03'
_ [ I | I
LE CHANGE
00 - 7000’ S
_ 3
Good




0 A | i @
A R A |
N \ A o e gl - ™ N/ ~~ N UL A 11 AN\ N\ N\ Aol N
/ \/ \/ | \[ il \/
\ I M = 4
\ AV \J=
pd v
”
| 1 =)
1364u MUD WT 9}45 VIS 33 218
C168.1% i © S
C2 16.6% S
C310.3% ”
C4 5.0% 3451u L B
HgpENy T i e N~ 2= 2\
>
™ N\ L \\ _ S|™ \
N S ey s gy iy S I Y \ -1 --4d4-" /|l =" ~_F-—=t-r4-=-4-<N
N S S “
SR RV AN N | {hes
~ 1 — \ N REEpEgEE | ™1~
=== -————"+F"-——""- 4 — —|= | /= F T .- al T A= =¥ TN
—_ - - — - "] -—— -}— - — ] —=— === = ===’ - — - 1— - — | - = J ——= = -1 =] [=} — ===
I
20 30 40 50 60 70 80 90 7700 10 20 30 40 50 60 70 80 90 7800 10 20
95 2
- gy brn, brit-frm, sbblky occ fis, rthy sl 50% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 70% CHK: bf wh - It gy, brit -m firm - brit, sb plty- 70% CHK: bf wh - It gy, brit -m firm - brit, sb plty- M 85% CHK: bf wh - It gy, brit -
alc mot tex, arg, v calc sbblky, mot, sl slty tex, v calc sbblky, mot, sl slty tex, v calc © sbblky, mot, sl slty tex, v calc
1- It gy, brit-m hd occ fri - sl sft, sb 50% CHK: bf wh - It gy, brit -m hd occ fri - sl sft, sb 30% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl | 30% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 15% MRL: m gy - gy brn, bril
, sl slty tex, v calc plty- sbblky, mot, sl sty tex, v calc mot tex, arg, v calc mot tex, arg, v calc mot tex, arg, v calc
MD 7649’ MD 7744’
INC 88.9 INC 91.8
AZM 90.8 AZM 90.5
TVD 6961.94' | TVD 6961.36'
I I I
o
S
_ _ =
Good




0 A N 0 > =]
A v A A A A / =] )\ A
| A 1S N\ A ~\\ \ i A=A \ 1\ A N\ \
A ~A o V H—WY o oV AMA
V v v \ 1] T
i —
< Ll
=]
218
2359u 18
C160.0% =]
S0u C218.0% ,
] = C314.2% 3662
~A\ o/ C47.8% ” N 5
\ // L m m
~ A ] NEPUREEEEE N ¥ dakals \\\\l.//\\ L~ Z |
N / ~ T L
/ . Ll RN - = = Y [ shaker R
~— \\.l,\ ~ o - 4 — - 4 - _ |-~ ™1 /// _
- III,'
e e e e o e e B B e e e e o B e e e il e R P e - =--l--—==
T T
30 40 50 60 70 80 20 7900 10 20 30 40 50 60 70 80 90 8000 10 20 30
B
68
) ) , ” S
m firm - brit, sb pity- 80% CHK: bf wh - It gy, brit -mfirm - brit, sb plty- 85% CHK: bf wh - It gy, brit -m  firm - brit, sb plty- 90% CHK: bf wh - It gy, brit -m firm - brit, sb pity- D| | 90% CHK: bf wh - It gy, brit -m firm - brit,
“trm. sbblky occ fis. rthy s| sbblky, mot, sl sity tex, v calc ) - sbblky, mot, sl slty tex, v calc ~sbblky, mot, sl slty tex, v calc sbblky, mot, sl slty tex, v calc
i Y oy 20% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 15% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 10% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy s| 10% MRL: m gy - gy brn, brit-frm, sbblky -
mot tex, arg, v calc mot tex, arg, v calc mot tex, arg, v calc mot tex, arg, v calc
. MD 7934' = MD 8029'
“ﬁw wmww INC 91.1 INC 91.8
AZM 90.5 AZM 90.5 AZM 91.8
TVD 6958.79' TVD 6956.80 TVD 6954.40
I _ _ _
o
o
0 2
Good




A 0 N 1 N I N I A | N ST A >
- v I\ \ | I\ <]\ I\
A\ NN [ / TN |1V - y | | Y/ \ A J\ A
4 \ o d vl b \/
\ J / \
\ | A I /
\ ~\ _ | __ y -
1
L d i | N 1 1 N |
n I A A A I I =) AN N
MUD WT 9.5 VIS 32818
45651 OUTWT 9.4+ VIS 3133
S
© 352u
~ N
a R V] 5 N
N
~ A~ \lsd: . S~ { e s =RU S S N
/L \[/,c171.6% -k fFr ==+ - [IREN =] b =
L a = <|_ .~ \W' |c2158% ~ . / NE
tepair | /L C38.9% = —laoo
f » C4 3.7%
A e - e T S s S s S e s i s e T e S e S
I s P ey — =" i =Nt =7 q-—-4 - — -t ==t =" =sy T =Tt e T T T L e
40 50 60 70 80 90 8100 10 20 30 40 50 60 70 80 90 8200 10 20 30 40
8
56 4
=3
sb plty- 95% CHK: bf wh - It gy, brit -m firm - brit, sb plty- 85% CHK: bf wh - It gy, brit -m firm - brit, sb plty- X . X S . . y
sbblky, mot, sl slty tex, v calc ~sbblky, mot, sl slty tex, v calc Mmmﬂ%zh&cw_ﬁ#w ' 9y, brit “m firm - brit, b plty- me_%zh%w_ﬁm\ ' 9y, brit “m firm - brit, b plty-
occ fis, rthy sl 5% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 9 : - it- i 4 ! ’ - N ' ! ’ - N
v 3% tex, m_.m.m,wommﬂw v Y “gmow»%qu%%wm_mﬁwﬁ *WM» frm, sbblky occ fis, rthy sl 30% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 30% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl
- > > ? mot tex, arg, v calc, scat fos mot tex, arg, v calc
MD 8124’ = MD 8219’
INC 90.6 INC 88.7
AZM 90.4 AZM 90.3
TVD 6952.41' TVD 6952.99'
_ _ _
=)
S
2 L




N | ] =3
he A A A h AT A PN A A
N\ /] Vars YV MN — A\ A N / N\~ =/ v =\~ N
YV e | Y v
| | T
|| —
— A S Y., ‘ -
|
=)
MUD WTD|&VIS 32
5192u <
UT WT® IS 3
\ 3
/! N
, \ N B
N\ / , , ~—
~ V | N N
4 4089u L = |=
-y | A~ - ~-P7|c1m8% [-|- — - - ~ ~Jd_ / , N, Tt Z |
I C215.3% C Y = ol [ PR [
L ) C37.7% = et : / T o o
- 1 C43.2%
e, - e e I e e e =1 i iy ==k S o, B EEe s B a SRS LS S S R R
o= == — = “4\\\\/(|I-J.|..I.||.I:|-.H||-..IIII.|H\| t— - - — - =3 === -—F—- olo
I I
50 60 70 80 90 8300 10 20 30 40 50 60 70 80 90 8400 10 20 30 40 50
8 85
\
=l
2
70% CHK: bf wh - It gy, brit -m firm - brit, sb plty- | | 80% CHK: bf wh - It gy, brit-m firm - brit, sb plty- | | 85% CHK: bf wh - It gy, brit -m firm - brit, sb plty- ©| 90% CHK: bf wh - It gy, brit -m firm - brit, sb plty- 95%
sbblky, mot, sl slty tex, v calc sbblky, mot, sl slty tex, v calc sbblky, mot, sl sity tex, v calc ) sbblky, mot, sl sity tex, v calc sbbl
30% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 20% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 15% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 10% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 5% |
mot tex, arg, v calc | mot tex, arg, v calc .|, mot tex, arg, v calc -}--mot tex, arg, v calc mot
MD 8314’ MD 8409’
INC 88.6 INC 90.5
AZM 86.9 AZM 87.1
TVD 6955.23' TVD 6955.98'
T T
_ _ _
-l
-l
— 2
od
L il 8 i Xt ]
e . 0 ey s . s 2
= , 3 ? e .
1 y r. & = i | O
7l shats " L | L ! .._a_ j .._.
i - o 5 L
3, ri 4
i et =i i
P ; L ]
e = ; et



[ A I 1, T =] =
hall I V. W N_AA A _— ~ A / v < v
\ /IV\ M\ VAV SIAAANSAN NIV N A [ 03/16/2012
| V[ N V v N | / h L
___— T ~ — ~p—S ]
! 4297u _ e S - \ |
C173.8% s~
~ \|
C37.7% MUD|WT 9.4 VI$ 32 L 60221
47490 C43.2% - DUT|WT 9.4+ V|S 3. ©|9
a -~ \/l © 4328u l\ f
. | \ /
N 2= N~ /|
Zla —7
- Z|a ~
| /719~ -4Hd-=-----| Y - —|-=-=K A dubdnEuN | REE r—a T T
L A7 .\ )
== 1 _ 1 — t— e — S = N — W= e e e — T T _
— T 71T - | = - ”\ — X = — = g
olo
60 70 80 90 8500 10 20 30 40 50 60 70 80 90 8600 10 20 30 40 50 60
o
; = 46 g
= N =
o
S
. - it - - bri - . y : " 85% CHK: bf wh - It gy, brit -m firm - brit, sb plty- © 85% CHK: bf wh - It gy, brit -m firm - brit, sb plty- 85% CHK: bf wh
y CHK: bf wh - It gy, brit -m firm - brit, sb plt v : - - - - .
ky, mot, m,_zm_a\ #%N\< o_m_o SRy WW%%I:”AQUL_\,MQ_MQWS%MM_oB firm - brit,sb plty sbblky, mot, sl slty tex, v calc . sbblky, mot, sl slty tex, v calc sbblky, mot, sl sli
VIRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy s 5% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy s| 15% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 15% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl 15% MRL: m gy -
tex, arg, v calc mot tex .m:o veale ' ' mot tex, arg, v calc mot tex, arg, v calc | mottex, arg, v ce
MD 8504’ MD 8599’
INC 89.8 INC 92.4
AZM 87.1 AZM 87.7
TVD 6955.73" TVD 6953.90'
T T
_ _
o
S
[ Good | =




I} QO
9 v A A b A \ R <3 WA 333 A
FNAAMANAA—— /V\ [ AN MARYAY Ve / AN A\ VAVASY |\ "= VAN, N /N
— v NS o~ — [ N VN YN\ -
Vv 1 T 1
B \ [
4276u \ |~ 1T
C150.8% 5/ L
C218.9% =)
” C317.6% =
C412.7% 3
i 18 4683u
— [ ~ T T~ ™\ T \\\-I'
2= II/.\
iz ! =15
_ - - = = 1 O [ U P L = [ \ _
R - = T = T = — - - = T - T 7 - L \IJ\\ — - L -
—_—— = = = ——  —— —t —— - — | == | = = = == \MH."HI||I“: i &H“my —| =~ i =
el ol - 1T " hr~---1--\ft—-—t"""="+-—-"1+—-—-"|—"" T T —/ ——{ = ——
=] [=}
70 80 90 8700 10 20 30 40 50 60 70 80 90 8800 10 20 30 40 50 60 70
) 111
Y, NEA
S
) ) ) ) : |  85% CHK: bf wh - It gy, brit-m firm - brit, sb plty- 90% CHK: bf wh - It gy, brit -
It gy, brit-m firm - brit, sb pity- 80% CHK: bf wh - It gy, brit -m firm - brit, sb plty- 70% CHK: bf wh - It gy, brit -m firm - brit, sb plty- S| coplky mot sislhytox vealo  sbblky, mot, sl slty tex, v calc
 tex, v calc . sbblky, mot, sl slty tex, v calc sbblky, mot, s sity tex, v calc ) 15% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy I 10% MRL: m gy - gy brn, brit-f
- gy brn, brit-frm, sbblky occ fis, rthy sl 10% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy s 30% MRL: m gy - gy brn, brit-frm, sbblky occ fis, rthy sl mot tex, arg, v calc mot tex, arg, v calc
ile mot tex, arg, v calc mot tex, arg, v calc, scat fos i !
Metal Shavings Collected 2:00AM
1.6 Ibs of Very Fines
90% Metal Shaving
10% Trapped Sample
MD 8694’ MD 8789'
INC 92.0 INC 90.8 =
AZM 88.3 AZM 88.7
TVD 6950.26' TVD 6947.94'
T T T
-
-]
O
I~ [ |




=3 n 46
A A A N\ A\ 4 ALANA A v A A A A A A
'Y A~ N A \/~YNV}? YTIY S Vv \ NN AWAWAYAY Y
h v v M YN VYV
\ Va | T \ \/
4474u \4 34l | I |
C151.9% v\ s~
C219.2% 4 5
C317.1% =
C4 11.8% 213 MUD 9.4+ VI
48404 °ls 4764u OUT WT 9/4 VIS
3
) N~ — L~ /
= — A
S~ N N pe N \\Il\\ 4/ o T
VT ols ~——"
T oo ooy = o L |7 - SEREgS
i B ey B S Bl > 1= = ~o 4=
L Y
— = = == o T - 4 — _ ) | L e — ~— | — -
T T T = g g it £ =R Sl s e[ N S S S gt g s i S o S 7y S o e el e PN s i
, S| —
I
80 90 8900 10 20 30 40 50 60 70 80 90 9000 10 20 30 40 50 60 70 80
Trace Brown Chalks
— B
57
| ) BW L S
1 firm - brit, sb plty- 65% MRL: m gy - dk gy brn occ gy blk, brit-frm, sbbiky, 70% MRL: m gy - dk gy brn occ gy blk, brit-frm, sbblky, @1 50% MRL: m gy - dk gy brn occ gy blk, brit-frm, sbblky, 65% MRL: m gy - dk gy brn occ gy blk, brit-
) ) rthy sl mot tex, arg, v calc ; occ chk like mrl rthy sl mot tex, arg, v calc ; occ chk like mrl ) rthy sl mot tex, arg, v calc ; occ chk like mrl rthy sl mot tex, arg, v calc ; occ chk like mrl
m, sbblky occ fis, rthy sl 35% CHK: It -m gy occ brn, m firm - brit, sb plty- 30% CHK: It -m gy occ brn, m firm - brit, sb pity- 50% CHK: It -m gy occ brn, m firm - brit, sb plty- 35% CHK: It -m gy occ brn, m firm - brit, st
sbblky, mot, sl slty tex, v calc sbblky, mot, sl slty tex, v calc sbblky, mot - occ mot w/ brn chk, sl slty tex, v calc sbblky, mot - occ mot w/ brn chk, sl slty tex,
MD 8884' MD 8979 MD 9011' MD 9042' MD 9074’
INC 89.0 INC 91.9 = INC 91.6 INC 91.8 INC 91.8
AZM 88.3 AZM 88.3 AZM 88.3 AZM 88.7 AZM 88.7
TVD 6948.10' TVD 6947.36' TVD 6946.38" TVD 6945.46' TVD 6944.45
T T T T T T I I
o
S
2
Good




n 339 w 0
A > A AA— A A A —~— TN A A pONS — r W
\2ViWA Y Wi mA'Ae A | NN | \V/ M
v [ \ | 2 \/ | M
\/ \ T \
= \
L
4220u \ | = \ | 58
C139.1% h O = \. -\ J
C216.9%
533 C3 NN.mﬂx_“ S |BUD WT 9.4+ VIS 33
34 C4 21.4% 3 Mc,._. WT 9.4+ VIS 34 48720
2 A
A . T TN
\ —— A~ ~ ’l\\\ f
2 b= / _ T
C S = = g R S O s s ey p B P O Z |5 (N E S R i i = S E R Bl = =
SIS 1= == T - Sl - \ \
7 s 4=
I . vl
L= — v 2"
— II#I'lwl |.|.|(| g 1 — . e e == — JEE N N IS S U N I A I .yW\‘PI 44— — 1
i iy e e R s e P i i e e e P el o i by el == S — B IE Sy N e = ===
=Tt =i =i — - -
90 9100 10 20 30 40 50 60 70 80 90 9200 10 20 30 40 50 60 70 80 90
-
-
L— 4“ ‘“ )( k().
= = 5
S
frm, sbblky, 70% MRL: m gy - dk gy brn occ gy blk, brit-frm, sbblky, 65% MRL: m gy - dk gy brn occ gy blk, brit-frm, sbblky, 8 60% MRL: m gy - dk gy brn occ gy blk, brit-frm, sbblky, 50% MRL: m gy - dk gy brn occ gy blk, brit-frm, sbb!
::w sl mot tex, arg, v calc ; occ chk like mrl rthy sl mot tex, arg, v calc ; occ chk like mrl - rthy sl mot tex, arg, v calc ; occ chk like mrl rthy sl mot tex, arg, v calc ; occ chk like mrl
) plty- 30% CHK: It -m gy occ brn, m firm - brit, sb pity- 35% CHK: It -m gy occ brn, m firm - brit, sb plty- 40% CHK: It -m gy occ brn, m firm - brit, sb plty- 50% CHK: It -m gy wh- bf occ brn, m firm - brit, sb
v calc sbblky, mot, occ slty tex, v calc sbblky, mot, occ slty tex, v calc sbblky, mot, occ slty tex, v calc plty- sbblky, mot, occ slty tex, v calc ; OTS
MD 9169 MD 9264'
INC 90.5
INC 89.3
AZM 88
TVD 6942.55' AZM 88.2
i TVD 6942.71'
I T T
o
S
2
= % Pk e
: et - £ y ST e o
o, = L i bz .. .*\ . .h. ....... i g e
At . - o 3
i WA - - .
.._|.. § .....:m......,. - el
Lo B, L B 7 "
s e T . : 2
p al Sl :
P o i " 2




§ m, ¥ \ 1 ] A X
- A AT~ A A A N
) A/ AN~ / I\ > \lr> N IN\-A 4\ VaV \ \/ \
Y v v VNNV v V_ \J \ Y \
— H v v
\ T 3975u
C155.4%
C C219.0%
ﬂmmw - =1 C315.2%
39, oS C4 10.5%
C217.3% 4p6 3|8 . 4866u
C3 11.6% A — < h a
C47.7% A N N— \ Y/
— - /|
—1 s T
7 — - - =+ Z|a m - o _|- --=-=-F ==+ - = L
= / 2 I ‘L
- —| - —_ -~ 1 1 L i _
1 J4 L | 4 1 — — — | — | L | = = | — 1 4=
i pg s = S i O g g g g S il g =TT == ) i g ey Vi~ e e e e e iy g gl g i S e =i B
=== =F =y =
I
9300 10 20 60 80 9400 10 20 30 40 50 60 70 80 9500
(] .
Trace Calcite No Fossils
i~ [
o 0
J
S
50% MRL: m gy - dk gy brn occ gy blk, brit-frm, sbblky, 60% CHK: It -m gy wh- bf occ brn, m 0 MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, . i
' __rthy sl mot tex, arg, v calc ; like mrl plty- sbblky, mot, v calc © I mot tex, arg, v calc ; 70% MRL: m gy - dk gy U:.d gy bk, brit-frm, sbblky, 6%
50% CHK: It -m gy wh- bf occ firm - brit, 40% MRL: m gy - dk g occ gy blk, brit-frm, 25% CHK: It -m gy occ brn, m firm - brit, sb plty- _.:..w sl mot tex, arg, v calc ; n fos )
plty- sbblky, mot, occ slty ; OTS rthy sl mot tex, arg, ; occ chk like mrl sbblky, mot, occ slty tex, v calc ; tr calcite wm %_%IB_AQ_# mﬂnw_\zoﬁmw U,ﬂ:mmﬂ,. .*_ﬂ._om._w. 3
MD 9359' D o
INC 89.1 = AZM w.ﬂg
AZM 88.5 . '
TVD 6944.04" TVD 6945.28
T I I
=l
o
Q L
Excellent [ Ge
i s .”..._... . : -
B it . S )
B it i
-5 . £ - 8




G> >>—>>— >>>>- -> >.wc [} | >>>>-—-—.—>_——>— —--—> ->->>- -\
N A A . A ! A ’ A ! i\ - | W i ~ N\~
| AN ATAN AN AAAAN NAANNNAA NN MA ANV AN N A AN A YA ASATAWAVAZ VAW W,
N - yvwy N VV Y VVvivyv A | JI\J IRV AVA'A JANAVANAYHVARI\NATAVA N ARTAY IRVA T TV \Jl]
' it A vy VT N U vVuiy U/ sl Y
\/ =11
| o A 4200u
C1 66.5%
N . . =] C215.2%
M 6057u MUD WT 9.4 VIS 33 C3 10.4%
4671u °|2 , 4589u C47.9%
i il ~ —dlz: = TOTI T A ET TN LD L R R ks
\ v 1
[ R N I i Y| T = - .
, 1
g gy iy e e — o o A I N RE R | SUR R ey 1 | — 4 — ] = —|— | |
e -— -} — - - te——= - - T = - T =T 1 - T T =t ===
o |o |
T
10 20 30 40 50 60 70 80 90 9600 10 20 30 40 50 60 70 80 90 9700 10
Very Dirty Chalks
106 3 = 20 8
-]
. 2 o X . . 9 .
1% MRL: m gy - ck gy brn gy bik, brit-rm, sbbiky, Ry sl mot toxarg, v ol o | N .y S 9 Ol brfrm, sboly oo im0y - ok gy brn gy bk, brtfrm, Sbblky, iyl ot e
1y sl mot tex, arg, v calc ; o e oy ’ S . Y L 99 ' . ) y X, arg, v ; ) ) 5 o oo
1% CHK: It -m gy occ brn, m firm - brit, sb plty- 30% CHIK: It -m gy occ brn, m firm - brit, sb plty 35% CHIK: It m gy occ brn, m firm - brit,sb plty- 40% CHK:m gy occ brnt gy, m firm - brit, sb plty- o orm g
iblky, mot, occ slty tex, v calc ; y, mot, y tex, ; sbblky, mot, occ sty tex, v calc ; sbblky, mot, occ slty tex, v calc ; y, mot,
MD 9549' MD 9644’
INC 89.5 INC 90
AZM 87.5 AZM 88
TVD 6946.19' TVD 6946.61"
T T T
-
-
—— S




33 ] Pl 14 0
AN =/ S\ AN "IN\ R ~A\ A AT A\
v -~ \4 N\ V\ VT VNV NAA \A/ A LAy
vy \
| T \
\I —
= _
A ~\4 N
v
= o~ NS
o 1o
S|S MUD WT 9.4 VS 3¢ A
(o} (=
o 2 4533u
as13u A~ 4247u I~ ~——
—— /I
™ = A 5 | A 4571u
T - o= C144.9% T
S R I O 1= = e e e el el Bl e el B C218.2% [ !’
- p D | - T -
B e e e S T v iy 1 c319.9% _
C417.0% -
A O B O B L 720l e s e s s s el et B el e S S S O ) (P E L W P e W il /= el = I
==t - g = —F === === == =-—-tr——a—]-—— T 1T - -1 =~ = St —I- L
T T
20 30 40 50 60 70 80 90 9800 10 20 30 40 50 60 70 80 90 9900 10 20
-
Trace Bentonites
[
;. m
S :
Iy - dk gy brn gy blk, brit-frm, sbbiky, 65% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, & |  60% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 65% MRL: m gy - dk gy brn gy blk, brit-frm, sbbilky, 65% MRL: m gy - dk gy brn gy
arg, v calc ; rthy sl mot tex, arg, v calc ; 0 rthy sl mot tex, arg, v calc ; rthy sl mot tex, arg, v calc ; rthy sl mot tex, arg, v calc ;
y occ brn It gy, m firm - brit, sb plty- 35% CHK:m gy occ brnlt gy, m firm - brit, sb pity- 40% CHK:m gy occ brn It gy, m firm - brit, sb plty- 35% CHK:m gy occ brn It gy, m firm - brit, sb pity- 35% CHK:m gy occ brn It gy,
ic slty tex, v calc ; sbblky, mot, occ slty tex, v calc ; sbblky, mot, occ slty tex, v calc ; sbblky, mot, occ slty tex, v calc ; sbblky, mot, occ slty tex, v cal
. MD 9833’ ML
MD 9739
INC 904 - INC 91.4 INC
TVD 87.8 AZM 88.2 AZ
AZM 6946.28" TVD 6944.8' v
T _ I
o
W I
Good = Exc
b, § e i ? ¥ ;
LY i ol R 5o ~
) 4 3 ;...W I ik I..-. {




o 1 S 352 N A AL | > KA N_N-R
A A A A A > A= 1A A \A N A } A f VYA AT A YA Y
/ JaVA'N NS \% A A [\ AL\ AW / P ~~ JATA'WA : \ A/ 1\ AN
0\ M N v [ NJI\ l [\ VV VEINUNMN ! MAVA RN Yy U\ IRV
LJ \ 4 N v v V  } =) N N
p27 i 4522u
C167.4%
| S C214.6% Jd05
SI[= 52510 C310.3% *
Sle C47.6%
4706u © |3 MUD WT 9.5 VIS 33 \
= © <
= \\\\H\ /.ll/l\ / " ’ — ™N
+ = = - R * o~ —
/ r = | Ny P - N L —~
I ) 4
:n«mmmomzo\__ \ | _r mm 1 S U g i [ R iy -
_ \\ - ») o . — T~ _ < v\ A4 - T -
L/ | S P ~ k=
\ —_—
— o |—-—F,C ZE - — — ] I O T
== \ -—— — s —1— Mlll|m| i o et el puf gy e S “).'l —  — — H|.|||”.| |NH| |Hn|||\\ == = == = ”l.|l|l IH -ll:”.M.lﬂH“l{“““Mllll“m lr—
- —_ o |o |
I I
30 40 50 60 70 80 90 10000 10 20 30 40 50 60 70 80 90 10100 10 20 30
- 5
2 112
65 -
W T
' blk, brit-frm, sbblky, 65% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, o | 60% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 55% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky. 55% CHK:m gy occ brn It gy slincrin It ¢
rthy sl mot tex, arg, v calc ; © rthy sl mot tex, arg, v calc ; rthy sl 39. tex, arg, v calc ; ’ ! ! brit, sb plty- sbblky, mot, occ slty tex, v c:
m firm - brit, sb plty- 35% CHK:m gy occ brn It gy, m firm - brit, sb plty- 40% CHK:m gy occ brn It gy slincrin It gy, m firm - 45% CHK:m @.< omo brn It .@< slincrin It gy, m firm - 45% MRL: m gy - dk gy brn gy blk, brit-frt
3; sbblky, mot, occ sity tex, v calc ; brit, sb plty- sbblky, mot, occ sity tex, v calc ; brit, sb plty- sbblky, mot, occ slty tex, v calc ; rthy sl mot tex, arg, v calc ;
.,wwNo. MD 10024’ MD 10119°
M 87.3 INC 89.5 INC 90
D 6943.63" AZM 86.9 AZM 87:3
: TVD 6944.04 TVD 6944.46
T T T
=l
S
ellent ~ [ Good ]
E - ' W &
| 3 - 1 £ . .
F g . 2 o
z B ’ N e : 5
S - : P 5 o : _
A 5 e G




= | S I | T | | 304 A1 I
281 ML > 3 > >> AA N NA A >>\ A i} > A A
A\ A p I\ ./ A A A\ A I/ A [\ MA I\ I\ AV NEAAA A N\A_/
J Y VY VN T/ NS N[\ \ J\ A M LYY LY~ VA WA'AL J YV "N Y
\. \ W/ NS NS\ L WU W V F vy 4 N
\/ - 4454u
C166.4%
L C213.8%
i i C311.0%
=l (=
A °lg 4547y )
\ — ~ N \\
P " ~——"1 P N— e
— A
1L 4 b= oA -
E N _ | _ — |1 WP | /Ill.\\ — = === f:l =
| o2 L ] N
e e I
N s o el s g e s PO e e el e S — = —— N — — — - | — T . T T —
=== -0 - — - -t o rT=F g0 - 4=
=1 [= I
I
40 50 60 70 80 90 10200 10 20 30 40 50 60 70 80 90 10300 10 20 30 40
- (] Clean B Chalk = o PY
i9)
60 7/ \ \
7 7 4
S = , ——
. m firm - 60% CHK:m gy occ brn It gy slincrin It gy, m firm - S ! Cwh o SIS . o . Cwh L . 85% CHK:lt gy - wh - bf, m firm - brit, sb plty- sbblky,
_wv_\o ; brit, sb plty- sbblky, mot, occ slty tex, v calc ; w M,ohw M“M_ﬂu\mwx &:om__w..:._ firm - brit, sb plty- sbblky, m;ooﬁo Moﬂ@@ﬂﬂx <«_._o mﬂ_.a firm - brit, sb pity- sbblky, mot, occ slty tex, v calc ; ]
n, sbblky, 40% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, uo& MRL: m 9\. dk gy r_.: gy blk, brit-frm, sbblky, No,xw MRL: m ©<.. dk gy ._u:.. gy bk, brit-frm, sbblky, 15% MRL: m gy - dk gy ci gy blk, brit-frm, sbblky,
rthy sl mot tex, arg, v calc ; rthy sl mot tex, arg, v calc ; rthy sl mot tex, arg, v calc ; rthy sl mot tex, arg, v calc ; C
| |
Metal Shavings Colle¢
1.2 Ibs of Very Fines
80% Metal Shaving
20% Trapped Sample
MD 10213’ MD 10308’
INC 90.1 INC 90.2
AZM 88 AZM 87.5
TVD 6944.38' TVD 6944.13'
T T T
=l
S
~ Excellent
- : o .n._.-.“ 1 " 2 - Lq (i = |
T et 3 a ...:d 1
2R s 4 : :




0 A |1 1 121 y [l | | r 27
A > I N =/ A A > I\ = v NA " )
I\ A A\ NANVARNMNA N SAS] [Y NN P~ ~ P ~— e N\
AN\ JAWANAVANANNANANAY A WA [AWA NANNAL T — \
vV V1 VW NRAY RV U NJ' T H—
- N \ 4638u
- C157.2%
C218.7%
=) C315.7%
MUD WT 9,6 VIS 33 M S C4 8.5%
ols
91u m
— TN — ~D
| _ N s ~—
e e RS S = o \
, =l T T B RPN Eg N Ey SN SRSy AR RPN .
1 fon I S 8 1 =
- -1 \ i\l
1 |
et o W el e e B L e A T T -— Al m_ s = e = . T = 1 = —
— = B e e = pu ey S it el ey N e el e e e 8 e i et i i st il il e m e o . /2oy
I
50 60 70 80 920 10400 10 20 30 40 50 60 70 80 90 10500 10 20 30 40 50
- Trace Calcite
Clean B Chalk Py Ji— -
m L) ‘n
2 = 7 — \
= ) 54 = N
=] m ) )
80% CHK:lt gy - wh - bf, m firm - brit, sb plty- sbblky, 31 80% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, 75% CHK:lt gy - wh - bf, m_firm - brit, sb plty- sbblky, JP 70% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, 7C
mot, occ slty tex, v calc ; © 1 mot, occ slty tex, v calc ; mot, occ slty tex, v calc ; ] mot, occ slty tex, v calc ; mi
20% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 20% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 25% MRL: m gy - dk gy brn gy bk, brit-frm, sbblky, 30% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 3C
rthy sl mot tex, arg, v calc ; tr calcite rthy sl mot tex, arg, v calc ; tr calcite rthy sl mot tex, arg, v calc ; tr calcite rthy sl mot tex, arg, v calc ; tr calcite rtr
sted 2:00PM
MD 10403’ 10498’
INC 89.9 MD 89.9
AZM 88.3 INC 88.2
TVD 6944.04' AZM 6944.21'
I
=)
S
Excellent ~




I S I i I =
A A AAA LA < NN N \ b >> A v 1
\_( N >>, \/ AAMAANA A N\ , = M NAANAAAA A A A~NAANALA 257 ;
JIV\ /M _V M\'AMM M 4 NV vy M d| V. W\ N VVIVWVVNVY Y A— N
vy T \/ N v \ IAVA'R'|
= / 4455u | [
C169.8%
= C2 15.6% o~
0 —
MUD WT]|9.6 VIS 33 318 MM w.wo“”
= ’
3
4077u R =P g N
» — ~
[N -

D= ol dl 4k s
.I\\.|I||-|r-|lI:.Iw..Pl-: IREREREEEENEEEE - ~ L Ik I\
— T T V=T e R e T e e e s e = s e T = = = = e e e e e g e e o e = =N

I
60 70 80 90 10600 10 20 30 40 50 60 70 80 90 10700 10 20 30 40 50 60
5 = =
y i ~./ z
T S !

1% CHK:It gy - wh - bf, m firm - brit, sb pity- sbblky, D 80% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, 85% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, 70% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, 60% CHK:It gy
wr occ sity tex, v calc ; ) mot, occ slty tex, v calc ; mot, occ slty tex, v calc ; mot, occ slty tex, v calc ; mot, occ slty t¢
1% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 20% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 15% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 30% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 40% MRL: m ¢
ly sl mot tex, arg, v calc ; tr calcite rthy sl mot tex, arg, v calc ; tr calcite rthy sl mot tex, arg, v calc ; tr calcite rthy sl mot tex, arg, v calc rthy sl mot tex,

MD 10594' MD 10689'

INC 91.2 INC 92.7

AZM 88.9 AZM 89.8

TVD 6943.29' TVD 6940.06'

I I

o

S

= [ _

Good




1 S] | il
.:__ >..>>>.. | > AAA A 7_,
N A A A
< \AA x%—: -\ >>>>>\< \ \VA'AYILYAV
V LR Jyvrvvy Vo ~AAAAL
— v v
: _ [
3568u __ 17 __
=) \ - e C143.9%
31s C219.1% MUD WT 4.4+ VIS 32
218 C321.5% OUT WT 94+ VIS 33
poed A A C4 15.5%
ALA \//\ > i A 71 A S
332u ~ A ’.> VA A/ " ST\
B L : R JV \ __ ’n\\\ll/ » Y ) )
o \ N \ l
NERE:L INENEYE SARLY aunes Vi o
= = \V AY - o= 7 v 1 i =g =
\
_ L N I
_ _ - . ~ \A\\W 7 F e ==
RO ety Py N sei iy — e iy ey S O U A e = e R R d e e auew A S S e e
70 80 90 10800 10 20 30 40 50 60 70 80 90 10900 10 20 30 40 50 60 70
i9)
. 1 e
- wh - bf, m firm - brit, sb plty- sbblky, 60% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, 50% CHK:lt gy - wh - bf, m firm - brit, sb plty- sbblky, 80% CHK:lt gy - wh - bf, m firm - brit, sb plty- sbblky, 90% CHK:lIt gy - wh - bf, r
3x, v calc ; mot, occ slty tex, v calc ; mot, occ slty tex, v calc ; ___mot, occ slty tex, v calc ; ) mot, occ slty tex, v calc ;
jy - dk gy brn gy blk, brit-frm, sbblky, 40% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 50% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 20% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 10% MRL: m gy - dk gy b
arg, v calc rthy sl mot tex, arg, v calc rthy sl mot tex, arg, v calc; tr calc rthy sl mot tex, arg, v calc; tr calc rthy sl mot tex, arg, v calc
MD 10847 MD 10879 MD 109:
MD 10784' INC 92.0 INC 90.6 INC 88.9
INC 92.6 AZM 903 AZM 91.3 AZM 91.
AZM 90.5 TVD 6933.13 TVD 6932.41' TVD 693
TVD 6935.66" T T T T T T T
_ T
Good _
5 3 i
o ; .. &, r
i : i o - / =
2 L 7 i W .._.._.u & 3 || A r ...... ! -
p: R - | G <=y




W n 0
<t
N l\ A 4 m N AN\
™\ Y o 1 A ~ heam — ~— o ~ N/
T IHAZN] |
— \]
o Y
=1 3244u
=] I= C170.6%
I C214.4%
© C39.5%
\ C45.5%
—_ 3564u q 3342
2= —~——/ ~
]l NINREEBANENE - —
l/ "7 71T T - T O r - T - T -_—
~ - _ 1l _ _ 1 _ !
HII m.l AT === = R O O O O O B 1 A S T
-lo \ = =T =ttt =gt Tt et e = =t e T =TT e e e e ] T e T e T e ==
I
80 90 11000 10 20 30 40 50 60 70 80 90 11100 10 20 30 40 50 60 70 80
m =\
1
o m - )
n firm - brit, sb plty- sbblky, 90% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, 85% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, 90% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, 90% CHK:It gy - wh - bf, m firm - brit, s
' mot, occ slty tex, v calc ; mot, occ slty tex, v calc ; mot, occ slty tex, v calc ; ) mot, occ slty tex, v calc ;
rn gy blk, brit-frm, sbblky, 10% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 15% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 10% MRL: m gy - dk gy brn gy blk, brit-frm, sbbiky, 10% MRL: m gy - dk gy brn gy blk, brit-
; tr calc rthy sl mot tex, arg, v calc; tr calc rthy sl mot tex, arg, v calc; tr calc rthy sl mot tex, arg, v calc rthy sl mot tex, arg, v calc
4 MD 11069' MD 11164’
) INC 90.3 INC 91.4
9 AZM 91.7 AZM 91.9
2.82' TVD 6933.49' TVD 6932.08'
T T1 (L [
-
-l
= _ _
Good




=3 [} r 290
< N N NN AANAAAALAAAAL A AAN v 34y
| LT r = [ 1] d
- TE [ [osn7zoz | ||| I
L \
oy
/.r
=) N -
= 5102u
To} =
3 ,\ i) 383u
<> \\\ — L L
\ < — /l\\ A — —_—
Y ~
=T - Ea 4 | - 4289u s - i
=1 r J T T = N C166.3% | — [ - -~ \
== 1 i | | C217.2% N
B e 2 | C310.7%
A= ! C4.5.8%
+ \\4. d},“ﬂ\.()l i s i A s s St st B i e e e o e B e B e oS e e et o =
=== ==]o —/ - - - ] -t . 1 - . — - . T T = =
|
90 11200 10 20 30 40 50 60 70 80 90 11300 10 20 30 40 50 60 70 80
w
.uh-
S
b plty- sbblky, 3 80% CHK:lt gy - wh - bf, m firm - brit, sb plty- sbblky, 80% CHK:lt gy - wh - bf, m firm - brit, sb plty- sbblky, 70% CHK:It gy - wh - bf, m firm - brit, sb plty- sbblky, TD 11,361' MD
mot, occ slty tex, v calc ; mot, occ slty tex, v calc ; mot, occ slty tex, v calc ; @ ‘_M..wo>_<_ 3-17-11
frm, sbblky, 20% MRL: m gy - dk gy brn gy bk, brit-frm, sbblky, 20% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, 30% MRL: m gy - dk gy brn gy blk, brit-frm, sbblky, )
rthy sl mot tex, arg, v calc, abnt bent rthy sl mot tex, arg, v calc, abnt bent rthy sl mot tex, arg, v calc, scat bent o _ -
| [ [ [ . :
Metal Shavings Collected 2:00AM M:q:x _Ho__ m: using
0.1 Ibs of Very Fines olumbine Logging Inc.
25% Metal Shaving
MD 11259' MD 11308’ | 75% Trapped Sample
INC 88.1 INC 87.9
AZM 92.0 AZM 92.2
TVD 6932.49' TVD 6934.20' Projected
=)
=)
= _
Good
" 3 v 5
o 3 e
3 ! -+ i “. y
T f R ; <3 :
[ i - . . ¥, >
= i = |l = “ . i




L1

00viL



