Well Name
Location
State
Country

APl Number
Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

COJUMBINELO

Scale: 5"/ 100
Measured Depth Log

Wells Ranch AA26-62-1HN (HORZ)

SEC25 T6N R63W

COLORADO County WELD

USA Rig Number H&P 322
05-123-37567

DJ BASIN Field WATTENBERG
11/7/2013 Drilling Completed 11/15/2013

1637' FSL x 153' FWL

330" FSL x 150" FWL

4792 K.B. Elevation 4816
6153’ To 11808 Total Depth 11808
NIOBRARA C CHALK

FW LSND

Company Noble Energy Ir

Address 1625 BROADW
DENVER, CO €
(303) 228-4000

Name SARAH COMP
Company NOBLE ENERC
Address 1625 BROADW

DENVER, CO &
(303) 228-4000

COLUMBINE LOGGING, IN(

WELL SITE GEOLOGISTS
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2385 S. LIPAN ST

DENVER, COLORADO 80223

(303) 289-7764
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MIKE GREENE
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= FISH 7\__3®—.m_w #® FERRUGINOUS PELLET «+ SILICEOUS —— SHALE STRINGER
(B FORAMINIFERA 47 ANHYDRITIC = FERRUGINOUS = SILTY == SILTSTONE STRINGER
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~4 MoLDIC
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Engineering

& BIT

#| CONNECTION (LEFT) W_M REVERSE FAULT
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+
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ROP MUD WT 9.65 VIS 35 MUD WT 9.9 VIS 35
ROF afr 86 HOP (i A
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Began Build @ 6153' MD T AT \I\ll /
@ 20:08 hrs, 11/10/2013 Va a 141 g . |
Begin 50' Sample Intervals 5000 2287u
500000 C1: 74
Total Gas & Chromatograph :
GAS C2: 11
1o ,)/ 2763u gy 2769u Eowc. C3: ¢
g emeen COLUMBINE LOGGING INC. RS / o - N\ Ca: 4
o RIGGED UP ON 11/8/2013 N - . e N R —
c3 MANNED 2-PERSON LOGGING St A st L= SEBEE C e N T .
G4 rromme WITH BLOODHOUND GAS S fde- e
CHROMATOGRAPH UNIT #0315 e - - 11
T B o eri vy bl T e J. A orr
Depth Labels 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200 6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 €
% Lith
BHA #2 5900
Size: 8.75"
Manufacturer: Schlumberger/Smith
Model: SDi611
Serial #: JH2299
Nozzles: 6x14
Motor #2 MD: 6,165 [ T 7
Well B Manufacturer: Sperry Drilling TVD: 6,059.71" MD: 6,213 MD: 6,260"
ém ore Model: Sperry Drilling Inclination: 10.98 ° vty TVD: 6,106.4" _4<".u” m_.pm.p.pp%ﬁ -
Serial #675-1051 Azimuth: 181.11 ° Inclination: 15.79 ° e 06 08 ¢
Bend: 2.0 VS: 285.99" Azimuth: 190.08 ° sbveions
VS: 289.88"' ’ ’
100% SLTY SH: It-med gy, dk gy-gy brn, 100% SLTY SH: It-med gy, dk gy-gy brn, 100% SLTY SH: It-med gy, dk gy-
frm-sft, fri-brit, sb plty-blky, rthy-sl slty tex, sl | frm-sft, fri-brit, sb plty-blky, rthy-sl slty tex, sl | frm-sft, fri-brit, sb plty-blky, rthy-sl
6800 calc, tr pyr mmm_o. tr pyr calc, tr pyr
p
F
Oil Show M
G
E
Images " "
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5000
500000
3344u v
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\||||~ sy - ey // \\ ot
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~ -

nM.w:n. Y B =5

6,350 6,360 6,370

6,400 6,410

6,440 6,450 6,460 6,470 6,480 6,490 6,500 €

calc, tr pyr

100% SLTY SH: It-med gy, dk gy-gy brn,
frm-sft, fri-brit, sb plty-blky, rthy-sl slty tex, sl

5900 7

slty tex, sl calc, rr pyr, rr bent

100% SLTY SH: It-med gy, dk gy-gy brn, 100% !

100% SLTY SH: _.ﬁ-_,:.ma gy, dk gy-gy brn, occ blk, frm-sft, fri-brit, sb plty-blky, rthy-sl — 1t gy, fr
occ blk, frm-sft, fri-brit, sb plty-blky, rthy-s| slty tex, sl calc, rr pyr, rr bent tex, sl

Inclination:; 22.61 °
Azimuth: 209.71

100% SLTY SH: It-med gy, dk gy-gy brn,
frm-sft, fri-brit, sb plty-blky,

calc, tr pyr 6800

rthy-sl sty tex, sl

1 !

MD: 6,355

TVD: 6,239.04"
Inclination: 24.93 °
Azimuth: 221.82 °
VS: 322.09"

1 TVD (fY
MD: 6,403
TVD: 6,282.1"
Inclination: 27.63 °
Azimuth: 233.96 °
VS: 340.83"

MD: 6,450

TVD: 6,323.18 "= 2

Inclination: 30.63 ° MD: 6,498

Azimuth: 243.52 ° TVD: 6,363.48

VS: 362.66" Inclination: 35.:
Azimuth: 245.8
VS: 388.23"
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/ Car a2 || L~ RRNREARAON /mﬁwc\ 3412u Y L=

. ST L CL: 69.3% | |\ ,_/mmwmc

N Ysl=l-7 C2: 16.1% ;

C3: 10.0%

e o I i - X . - C4: 47% |- .......n.ﬂ.u. N P T

e fon el ® e, e R el spndin il SN £ 2ttt ol
,510 6,520 6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630 6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 €
SESEsREs

SLTY SH: med-dk gy, gy brn-blk, occ
m-sft, fri-brit, sb plty-blky, rthy-sl slty
calc, tr pyr, rr bent

T I I T
100% SLTY SH: med-dk gy, gy brn-blk, occ

It gy, frm-sft, fri-brit, sb plty-blky, rthy-sl sity
tex, sl calc, tr pyr, rr bent

Logger Top Sharon Springs
MD 6566'/TVD 6416

5900 | 7 7 7

100% SLTY SH: med-dk gy, gy brn-blk, occ
It gy, frm-sft, fri-brit, sb plty-blky, rthy-sl slty
tex, sl calc, tr pyr, tr bent

TVD (ft)

T T T T
50% SLTY SH: It-med gy, occ dk gy, mod
sft - frm, sb plty - sb blky, shy - slty tex, rthy
Istr, mod calc, rr bent 7 7
50% CHK: It gy, gy brn, sft, occ mod frm, sb
blky-sb plty, rthy-sb wxy, v calc

60% MRL: med-dk gy, mc
blky-sb plty, rthy-sity tex,
v calc, dissm pyr 7

40% CHK: wh-It gy, gy brl
sb blky-sb plty, rthy-sb wx

_
Logger Top Nio A Chalk -

Logger Top Niobrara
MD 6682'/TVD 6496

MD 6688'/TVD 6500' |

I
MD: 6,545 e et
_ TVD: 6,400.63" TMD: 6,593 MD: 6,640 MD: 6,688
14 © Inclination: 40.36 ° TVD: 6,436.15" TVD: 6,468.98" TVD: 6,500.07"
Inclination: 44.12 °
Azimuth: 246.73 °
VS: 448.45"

Azimuth: 246.68 °
VS: 416.59]

VS: 481.66"
6800

Inclination: 47.25 °
Azimuth: 246.97 °

Inclination: 52 °
Azimuth: 243.54 °
VS: 517.59"
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e A S CELTTm & 8 \W\ i L €2: 16.1%
N NG L C3: 11.8%
o WSS I S e KLy Y N M LS n HEERRE NN et b oolcar 7.8% Loz )
: TR EPAEE . S el S S RN RS i e o o0 = i e TR i
T L T = *f T T T T T
730 6,740 6750 6760 6770 6780 6790 6800 6810 6820 6830 680 6850 680 6870 680 6890 6900 6910 6920 6930 6940 ¢
L
44444444444444444444444444444444444444444
T e ned TE T T T T T T T T T LB s T T LB s T T
T T T T T T T T T T e e Ty
T T T T T T T T T T T T T T
d sft-sl frm, sb 90% MRL: med-dk gy, mod sft-sl frm, sb 500 | | | | 70% CHK: wh-It gy, gy brn-bf, sft, frmip, sb | 85% CHK: wh-It gy, gy brn-bf, sft, frm ip, sb
s| mot, occ sl vit Istr, | blky-sb plty, rthy-slity tex, sl mot, occ sl vit Istr, | 100% MRL: med-dk gy, mod sft-sl frm, sb blky-sb plty, mot, rthy-wxy, v calc blky-sb plty, mot, rthy-wxy, v calc

1, sft, occ mod frm,

v calc, dissm pyr 7 7
10% CHK: wh-It gy, gy brn, sft, occ mod frm,

blky-sb plty, rthy-slty tex, sl mot, occ sl vit Istr,
v calc, dissm pyr, occ chk

30% MARL: med-dk gy, blk, mod sft-sl frm,
sb blky-sb plty, mot, rthy-slty tex, mot, occ sl

15% MARL: med-dk gy, blk, mod sft-sl frm,
sb blky-sb plty, mot, rthy-sity tex, mot, occ sl

3. v calc sb blky-sb plty, rthy-sb wxy, v calc vit Istr, v calc, rr bent, rr Inoc frags vit Istr, v calc, rr bent, rr Inoc frags
VD: 6,735 MD: 6,783 MD: 6,830
['VD: 6,528.01" TVD: 6,553.76 " TVD: 6,575.37" . ,
nclination: 55.06 ° Inclination: 60.03 °——{Tvo(fy Inclination: 65.2 ° MD: 6,878 _ MD: 6,925
\zimuth: 243.34 ° Azimuth: 242.61 ° Azimuth: 241.42 ° TVD: 6,594.46 TVD:6,610.79" T\ Jooer
/S: 554.5" VS: 593.98" VS: 634.49 Inclination: 67.92 Inclination: 71.42 °~| 99
, ; Lo T T T T T T L Lo ‘ﬁ T T - Azimuth: 240.82 ° Azimuth: 242.44 ° MD 696
— r. 4 J o T aT T arT ar arT g1 aT AT aT T arT ar arT g1 aT AT aT T arT ar arT g1 T L 1 . )
g o A S L I R G U R T8 T ys 719,81
g ﬁHMHﬁﬂﬁumuﬁuﬁHﬁuﬁHﬁuﬁHﬁﬁﬁiﬁﬁﬁﬁﬁﬁﬂﬁﬂﬂtuﬁﬂﬂm AR et i
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Logger Top Nio A Marl
MD 6728'/TVD 6524

6800

Logger Top Nio B Chalk
MD 6865'/TVD 6589'
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116 \l\/\/{ N MUD WT 10.8 VIS 38 MUD WT 10.8+ VIS 38
\l =" ~ Gamma (a| ™ ~"] ™ e ® \/{ 78 N /]
g - ) N\ N B \
WV N N~ AN
J ~ A M R VAR Bt 7=t N IR b e
AFaca (\ /(\\ IN =N (\ /\/\ //\\\/\ /|\ a \/\/\u TV N
6500 f .
. 5028u 650p0 5096u -
—t LA ) Ill\lj ‘\ ,l \\\\ — lIIlI\ \I \\\\ \ﬂ /l. A\ /l
U L B ”~ V GAS (unit9)] === | AN -- EESUENaa\ U prrsn == e
S AR SRERENNPEE Gl T ( 4B Pa 1+ A ~/ N Cl: 66.20 ’ seb 7
T -¢~ IR \\NNN@C T ;\:l\/l \II\I \. e ~
v S - s C2: 17.2%
hid C3: 11.3%
S e e e e e R4 C4r 5.3% e o
L O O O A T AT T N Tt PR ST IN R evaen | P Rl o Ak Mk ok 08 et 1
950 6960 6970 6980 6990 7,000 7,010 7020 7030 7040 7050 7060 7070 7,080 709 7100 7110 7120 7,130 7,140 y
T e T e T e T e T e T e T e T e Ty Hﬂ b Hﬂ ™ Hﬂ b Hﬂ ™ Hﬂ b Hﬂ ™ Hﬂ b Hﬂ 1
85% MARL: med-dk gy, blk, occ spd wh, 5900 | | 65% MARL: med-dk gy, blk, occ spd wh, 65% CHK: wh-It gy, crm-bf, occ med gy-brn, | 80% CHK: wh-lt

mod sft-frm, sb blky-sb plty, mot, rthy-slty

tex, mot, occ sl vit Istr, v calc, tr bent, tr Inoc
frags, tr pyr 7 7
15% CHK: It-med gy, occ wh, gy brn, sft, frm

85% MARL: med-dk gy, blk, occ spd wh,
mod sft-frm, sb blky-sb plty, mot, rthy-slty

tex, mot, occ sl vit Istr, v calc, tr bent, tr Inoc

frags, tr pyr, rr chk frags

mod sft-frm, sb blky-sb plty, mot, rthy-slty

tex, mot, occ sl vit Istr, v calc, tr bent, tr Inoc
frags, rr pyr 7 7
35% CHK: It-med gy, occ wh, gy brn, sft, frm

sft, frm ip, sb blky-sb plty, mot, rthy-wxy, v
calc 7 7

35% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, occ sl vit

sft, frm ip, sb bl
calc 7

20% MARL: me
blky-sb plty, mo

ip, sb blky-sb plty, mot, rthy-wxy ip, v calc ip, sb blky-sb plty, mot, rthy-wxy ip, v calc, Istr, v calc, rr Inoc frags, rr pyr Istr, v calc, rr Inc
intbd ip wi marl 7 7
|
MD: 6,973 — MD: 7,020 MD: 7,068 MD: 7,115
- TVD: 6,625.04" TVD: 6,637.08" TVD: 6,647.98" - TVD: 6,657.26
rop Nio B Marl | ncjination: 74.05 © Inclination: 76.26 ° Inclination: 77.49 | Logger Top Nio  Chalk . inaton: 79 74 -
BITVD 6624 Azimuth: 246.08 ° Azimuth: 248.1 ° Azimuth: 251.84 ° |MD 70937TVD 6653 Azimuth: 255.15 °
VS:764.71° VS: 809.61" VS: 856.1° 7 | VS: 902.13"
s T T T s T T T s T T s T T T T s T
_ A U B B . o SR W S, N
T R T e T T T ol

6800




| I R R A R A | L L
MUD WT 10.8+ VIS 38 WNN MUD WT 9.7 VIS 37 ! MUD WT 9.6 VIS 37
f
125 m 129
~ N
- ROP (it \J - — A A LDLL-
//\/ L Gai J%m %WV- \“ (\/ — \/ I\ /\I\I\/\I\/\I\l '\/\l\ly < V\/\/\/
- Pz N\ 7
7 - T B ~ />>\/\|/W /\\ A2 84 | /NN
L) 0
//\\u)\l\.‘ % /\1\|/|\ ONA"| \jl
.Lm“,wc 6500 Trouble Shoot MWD
e 65000 5310u| gy P Pump Slug 5102u
= =
/ 3298 T\ e N | ‘\u\\\\ i // \\ 7
/ V{(\ A/ ™N \.\ \ /. AT Y N
E R =g GAS (Units) 4 \ a (e e e s e
l:l L \\II \ .lﬂlu...UbWu—é\\\ \ Nﬂb.b._(_. B! l; \\ll
L Pz N o -1
1 TOOH for 7' Casing @ 7236 H Y | \
12:46 MST on 11/11/13. Resumed s me AR
Sk Piling 0046 MST on 1143113 | ff- A -1 1000/ JR P P 053 00 L A A
— -} Ll
170 7,80 7,190 7200 7,210 7,220 7230 7,240 7250 7260 7270 7,280 7290 7300 7310 7320 75330 7340 7350 7,360 7370 7,380 7

80% OL_A” wh-It mv\. QS-E,. occ Bma, gy-brn, | 80% CHK: wh-It gy, crm-bf, occ med gy-brn, | 65% CHK: wh-It gy, med gy-brn, sf
sft, frm ip, sb blky-sb plty, mot, rthy-wxy, v sft, frm ip, sb blky-sb plty, mot, rthy-wxy, v sb blky-sb plty, mot, rthy-wxy, v cal
calc 7 7 calc 7 7 35% MARL: med-dk gy, blk, mod s
20% MARL: med-dk gy, blk, mod sft-frm, sb | 20% MARL: med-dk gy, blk, mod sft-frm, sb | blky-sb plty, mot, rthy-slty tex, mot,
blky-sb plty, mot, rthy-slty tex, mot, occ sl vit_| blky-sb plty, mot, rthy-slty tex, mot, occ sl vit_| Istr, v calc, rr Inoc frags, intbd ip wi

gy, crm-bf, occ med gy-brn, | 5% | | | |
y-sb plty, mot, rthy-wxy, v 75% CHK: wh-It gy, crm-bf, occ med gy-brn,

7 sft, frm ip, sb blky-sb plty, mot, rthy-wxy, v

d-dk gy, blk, mod sft-frm, sb | €& 7 |
, rthy-shty tex, mot, occ sl vit_| 2270 MARL: med-dk gy, blk, mod st-frm, sb

¢ frags, rr pyr blky-sb plty, mot, rthy-slty tex, mot, occ sIvit | . caic. rr inoc frags, rr pyr 7 Istr, v calc, rr Inoc frags, rr pyr
' Istr, v calc, rr Inoc frags, rr pyr 7 T , L ' ' '
BHA # 3 Motor Number: 3
TVD () Bit Size: 6.125 Manufacturer: Sperry Drilling -
MD: 7.180 " Manufacturer: Schlumberger/Smith ~ Model: Sperry Drill MD: 7,332 _
TVD: 6.666.88" Model: MDi513 Serial Number: 475-558 TVD:6,679.34" |
_:o__:mﬁ._o:” 83.25 ° Serial Number: JH4688 Bend: 1.5 _:n__:m:o:” 87.35
; o Nozzles: 5x15 Azimuth: 264.55 °
Azimuth: mmo.om, VS: 1116.81°
™ _/_\w.....mm@wm R L T S e SR T T L L e L

: - T
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L L
MUD WT 9.6 VIS 35 MUD WT 9.5 VIS 35 MNN
o~ MNAS M 346 NS =
~| ~—t L I\I\l\ll -
- / l\\
\\l\ N N — ~ ™ \ \l RO uﬂhy\\
104 \ll\\ll/ LA Gafima
== ss A [\ e~ X SN HEZNG =N NN
g ] A
0 L/ AN s 2
6 6500
4 65000 4989u A4776uU 650000
- |
3554u )/ =T
| GAS (inits) . 3109u <EE _-|-l{30254 . GAS ({ini
qreae \)\ AT ——c1: 63206 | |7 TfrT T B bl ol .-/\.)(.\ LS
hmoc\\\/\\\- s o e e e e S S B o e .----s_\ -\ C2: 16.4% A
N\ /- ANNN i C3: 13.0% '
= 9 rr B e S P R i Nt it Aol 1 YA 1Tl it Pk l-fy BArir i ries] D e e 0 Ly L B e e e o e s s e e e e R e o
T =0 LhT FER ettt A ot it i i e Il i o i Pt ...u..-u(..“.‘.:: - Pt PN SRR R AR AR S S - S uw...\ o
,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490 7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590 7,600 7
SESMMISAIIIRIS RS s sl Rt - - -
, frmip, | 59 7 7 7 7 50% CHK: wh-It gy, med gy-brn, sft, frmip, | 70% CHK: wh-It gy, med gy-brn, crm ip, sft, | 85% CHK: wh-It gy, med gy-brn, crm, sft, w%w c
c 60% CHK: wh-It gy, med gy-brn, sft, frm ip, sb blky-sb plty, mot, rthy-wxy ip, v calc frm ip, sb blky-sb plty, mot, rthy-wxy, v calc frm ip, sb blky-sb plty, mot, rthy-wxy, v calc ¢ 0
ft-frm, sb | sb blky-sb plty, mot, rthy-wxy, v calc 50% MARL: med-dk gy, blk, mod sft-frm, sb | 30% MARL: med-dk gy, blk, mod sft-frm, sb 15% MARL: med-dk gy, blk, mod sft-frm, sb Hq%\_u_,,\_
occ sl vit | 40% MARL: med-dk gy, blk, mod sft-frm, sb | blky-sb plty, mot, rthy-slty tex, mot, occ sl vit | blky-sb plty, mot, rthy-slty tex, mot, occ sl vit | blky-sb plty, mot, rthy-sity tex, mot, occ sl vit 0
. . L blky-sk
chk blky-sb plty, mot, rthy-sity tex, mot, occ sl vit_| Istr, v calc, rr Inoc frags, intbd ip wi chk Istr, v calc, rr Inoc frags Istr, v calc, rr Inoc frags Ist
Istr, v calc, rr Inoc frags, intbd ip wi chk St v
TVD (ft) TVD ()
MD: 7,426 MD: 7,521 MI
TVD: 6,683.08" TVD: 6,685.94" TV
Inclination: 88.09 ° Inclination: 88.46 ° Inc
Azimuth: 266.97 ° Azimuth: 268.55 ° Az
VS: 1,209.31" VS:1,302.21" B
6800
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,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700 7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810 7,820 q

e = S — e = = T T T T T T T T = = — e = S — e = = — e = S — e = T T Ir Tm T

| | | | 85% OI,XH wh-It @,v\. med @v,\-US. o:s,. sft, 90% OI,X” wh-It @w\. med @v\,-US. o:s,. sft, 90% OI,XH wh-It @,v\. med @v,\-US. o:s,. sft, 5900 | |
HK: wh-It gy, med gy-brn, crm, sft, frm ip, sb blky-sb plty, mot, rthy-wxy, v calc—|frm ip, sb blky-sb plty, mot, rthy-wxy, v calc frm ip, sb blky-sb plty, mot, rthy-wxy, v calc 75% CHK: wh-lt gy, med
sb blky-sb plty, mot, rthy-wxy, v.calc | ;50" \AR| - med-dk gy, blk, mod sft-frm, sb | 10% MARL: med-dk gy, blk, mod sft-frm, sb | 10% MARL: med-dk gy, blk, mod sft-frm, sb | M iP. sb blky-sb plty, mo
ARL: med-dk gy, blk, mod sft-frm, sb blky-sb plty, mot, rthy-sity tex, mot, occ sl vit | blky-sb plty, mot, rthy-slty tex, mot, occ sl vit | blky-sb plty, mot, rthy-slty tex, mot, occ sl vit 25% MARL: med-dk gy, b

plty, mot, rthy-sity tex, mot, occ sl vit Istr, v calc, rr Inoc frags Istr, v calc, rr Inoc frags Istr, v calc, rr Inoc frags blky-sb plty, mot, rthy-slty

alc, rr Inoc frags Istr, v calc, rr Inoc frags
TVD (ft)

): 7,616 MD: 7,711" MD: 7,807

D: 6,689.09' TVD: 6,691.77" TVD: 6,693.71"

lination: 87.75 ° Inclination: 89.01 ° Inclination: 88.68 °

imuth: 270.28 ° Azimuth: 270.28 ° Azimuth: 270.9 °

: 1,394.49" VS: 1,486.43" VS:1,579.24"'
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,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910 7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020 8,030 8,040 €
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Jy-brn, crm, sft,

[, rthy-wxy, v calc
Ik, mod sft-frm, sb
tex, mot, occ sl vit

60% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, occ sl vit
Istr, v calc, rr Inoc frags 7

40% CHK: wh-It gy, med gy-brn, crm ip, sft,
frm ip, sb blky-sb plty, mot, rthy-wxy ip, v
calc, intbd ip wi marl

65% MARL: med-dk gy, blk ip, mod sft-frm,
sb blky-sb plty, mot, rthy-slty tex, mot, occ sl
vit Istr, v calc, rr Inoc :m@mi 7

35% CHK: wh-It gy, med gy-brn, crm ip, sft,
frm ip, sb blky-sb plty, mot, rthy-wxy ip, v
calc, intbd ip wi marl

55% MARL: med-dk gy, blk ip, mod sft-frm,
sb blky-sb plty, mot, rthy-sity tex, mot, occ sl
vit Istr, v calc, rr Inoc frags 7 7

45% CHK: wh-It gy, med gy-brn, crm ip, sft,
frm ip, sb blky-sb plty, mot, rthy-wxy ip, v
calc, intbd ip wi marl

50% CHK: wh-It gy, med gy-brn, crm ip, sft,
frm ip, sb blky-sb plty, mot, rthy-wxy ip, v
calc, intbd ip wi marl 7 7

50% MARL: med-dk gy, blk ip, mod sft-frm,
sb blky-sb plty, mot, rthy-sity tex, mot, occ sl
vit Istr, v calc, rr Inoc frags

TVD (ft)

MD: 7,901
TVD: 6,694.44"
Inclination: 90.43 °
Azimuth: 270.61 °
VS: H.muw.om_

Logger Top Nio C Marl
MD 7882'/TVD 6694

MD: 7,995
TVD: 6,693.78"
Inclination: 90.37 °
Azimuth: 272.19 °
VS: H,hmo.mo_
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MUD WT 9.6 VIS 35 M&w% MUD WT 9.7 VIS 37 %
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43 . Troubleshooting Pason EDR /\\ ~"
Y TTTTTIIITT] ; i AnaE
TOOH for BHA #4 on | Resumed Drilling on 6500
11/13/13 @ 11:24 MST |11/14/13 @ 02:46 MST i
— wmmﬁﬁ 7 7 7 _ 7
3657u 3 / 2851u Foe|
< C1: 54.0%
C2: 183% F=ducemboii | g0 S T A N
C3: 16.3%
- 3 AAniarnat] G4l 11.4% s fornazir R P E e B e R

,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130 8,140 8,150

e e A L R L A L
T
60% CHK: wh-It gy, med gy-brn, crmip, sft, | 60% CHK: wh-It gy, med gy-brn, crm ip, sft, | 60% CHK: wh-It gy, med gy-brn, crm ip, sft, | 5% | | | 7. 60% CHK: wh-It
. . . . . . 65% CHK: wh-It gy, med gy-brn, crm ip, sft, .
frm ip, sb blky-sb plty, mot, rthy-wxy ip, v frm ip, sb blky-sb plty, mot, rthy-wxy ip, v frm ip, sb blky-sb plty, mot, rthy-wxy ip, v frm ip. sb blkv-sb ol ¢ rth | frm ip, sb blky-s
calc | 7 7 calc | 7 7 calc | 7 rm ip, sb blky-sb pity, mot, rthy-wxy, v.calc | 4500 \1aARL: me

35% MARL: med-dk gy, blk ip, mod sft-frm,

40% MARL: med-dk gy, blk ip, mod sft-frm, 40% MARL: med-dk gy, blk ip, mod sft-frm, 40% MARL: med-dk gy, blk ip, mod sft-frm, .
sb blky-sb plty, mot, rthy-slty tex, mot, sl vit

sb blky-sb plty, |
Istr, v calc, rr Inc

m.c blky-sb plty, mot, rthy-slty tex, mot, occ sl m.c blky-sb plty, mot, rthy-slty tex, mot, occ sl m.c blky-sb plty, mot, rthy-slty tex, mot, occ sl Istr, v calc, rr Inoc frags, rr bent
vit Istr, v calc, rr Inoc frags, rr bent vit Istr, <f calc, rr _J_oo :m@w_f rr bent 7 vit Istr, ,f\ calc, rr ::oo frags, rr bent
BHA# 4 Motor Number: 3
Bit Size: 6.125 Manufacturer: Sperry Drilling TVD (ft)
MD: 8,090 Manufacturer: Schlumberger/Smitn ~ Model: Sperry Drill MD: 8,185
TVD: 6,694.19" Model: MDi513 Serial Number: 475-542 TVD: 6,694.35"
Inclination: 89.14 °| |Serial Number: JH4003 Bend: 1.5 Inclination: 90.68 °
Azimuth: 270.48 ° Nozzles: 5x15 Azimuth: 270.51 °
<w_ H.mmm,pm_ : : I <w_ Hbﬁ,.om_ vmﬁm:ﬁ_m_ c,\_u fault

AT T m o | T m ™ 3 R ) PRty | TR |
C chalk A R MR SRR EEE, | RRERE P, R bR ERAE UL
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m T T i ] 0 m I m T m m m 0 m I m T m m m 0 m " i
T T T e T T T e T T T T T T T T T T T T e Gy
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C3: 11.5% S Ry A ca:
e IR Gl s S B o T U A S & ittt et R IR bR L LREL L (e o [oZL
._ e ks ::.WT:-._..- M- el veshen s

,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340 8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450 8,460 8,470 8,480 :

@,<. med @V,\-US. erm ip, sft, |75% CHK: wh-It 9,\. med @<,-_u3. o::,_c. sft, | 70% CHK: wh-It @,<. med @V,\-US. sft, frm ip, |%% | | | | 50% CHK: wh-It @,<. med @V,\-US. sf
b plty, mot, rthy-wxy, v calc—|frm ip, sh blky-sb plty, mot, rthy-wxy, v calc—| sb blky-sb plty, mot, rthy-wxy ip, v calc 60% CHK: wh-It gy, med gy-brn, sft, frm ip, | gp piky-sb plty, mot, rthy-wxy ip, v
d-dk gy, blk ip, mod sft-frm, |25% MARL: med-dk gy, blk ip, mod sft-frm, | 30% MARL: med-dk gy, blk ip, mod sft-frm, | SP blky-sb plty, mot, rthy-wxy ip, v calc 50% MARL: med-dk gy, blk ip, moc
not, rthy-slty tex, mot, sl vit |sb blky-sb plty, mot, rthy-slty tex, mot, sl vit | sb blky-sb plty, mot, rthy-slty tex, mot, sl vit | 40% MARL: med-dk gy, blk ip, mod sft-frm, ~|'sp; plky-sb plty, mot, rthy-slty tex, m
) frags, rr bent Istr, v calc, 1t Inoc frags, rr bent Istr, v calc, rr Inoc frags, rr bent, intbd ip wi | SP bIky-sb plty, mot, rthy-slty tex, mot, sl vit | sty v calc, rr Inoc frags, intbd ip wi
chk Istr, v calc, rr Inoc frags, rr bent, intbd ip wi
chk
TVD (1)
MD: 8,280 MD: 8,375 MD: 8,469
TVD: 6,693.42" TVD: 6,694.42" TVD: 6,695.81"
Inclination: 90.43 ° Inclination: 88.36 ° Inclination: 89.94 °
Azimuth: 271.8 ° Azimuth: 271.95 ° Azimuth: 273.4 °
/,\w” M,me,.mm_ VS: M,.HM@.@. <,w” M,M”_.m.mh_
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T [+ l . " ILLIDECITIIEEE IO S — e

,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560 8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660 8,670 8,680 8,690 8,700 :

444
144

T
T

, frm ip, | 65% CHK: wh-It gy, med gy-brn, crm ip, sft, | 80% CHK: wh-It gy, med gy-brn, crm-bf, sft, |59 | | | | 75% CHK: wh-It gy, med gy-brn, crm, sft, frm | 80% C
calc frm ip, sb blky-sb plty, mot, rthy-wxy ip, v calc] frm ip, sb blky-sb plty, mot, rthy-wxy, v calc mmo\w CHK: wh-It gy, med gy-brn, crm-bf, sft, ip, sb blky-sb plty, mot, rthy-wxy, v calc ip,sbt
I sft-frm, 35% MARL: med-dk gy, blk ip, mod sft-frm, 20% MARL: med-dk gy, blk ip, mod sft-frm, frm ip, sb blky-sb pity, mot, qs<-<<x<. v calc 25% MARL: med-dk gy, blk ip, mod sft-frm, 20% N
0t, sl vit | sb blky-sb plty, mot, rthy-slty tex, mot, sl vit sb blky-sb plty, mot, rthy-slty tex, mot, sl vit 15% MARL: med-dk gy, blk ip, mod m:-?i. sb blky-sb plty, mot, rthy-slty tex, mot, sl vit | sb blky
chk Istr, v calc, rr Inoc frags, intbd ip wi chk Istr, v calc, rr Inoc frags, rr bent sb blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, v calc, rr Inoc frags, rr bent Istr, v
Istr, v calc, rr Inoc frags, rr bent
TVD (ft)
MD: 8,564 ' MD: 8,659
TVD: 6,696.07" TVD: 6,697.04"
Inclination: 89.75 ° Inclination: 89.07 °
Azimuth: 269.8 ° Azimuth: 268.13 °
VS: m.,wom.mh_ VS: 2,400.74"'
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NV EEEN NS EEE EEN N 1= __ C2: 17.0% L,
SN R R 1 C3: 13.6% NAS
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,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880 8,890 8,900 8,910 8,920 :

T T T T T T T T 7 7 7 7 T T T T T T
HK: wh-It gy, med gy-brn, crm, sft, frm | 90% CHK: wh-It gy, med gy-brn, crm, sft, frm mmom . 75% CHK: wh-It gy, med gy-brn, crm, sft, frm | 70% CHK: wh-It gy, med
Iky-sb plty, mot, rthy-wxy, v calc ip, sb blky-sb plty, mot, rthy-wxy, v calc _mm Mcﬂ_”xx..w\”\u: __ﬁ @<?Hﬁmﬂm<.<w”ﬁ:. MHM_M_M:. frm ip, sb blky-sb plty, mot, rthy-wxy, v calc frm ip, sb blky-sb plty, m
ARL: med-dk gy, blk ip, mod sft-frm, 10% MARL: med-dk gy, blk, mod sft-frm, sb Hum,o\ _<_>M_.. :”Vmw\..ax ’ U_W BW\m Sffrm. sb 25% MARL: med-dk gy, blk, mod sft-frm, sb 30% MARL: med-dk gy, |
-sb plty, mot, rthy-slty tex, mot, sl vit | blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, blk o.mc | ' mot. rth mum\_ ﬁm.x mot. sl <=._m: blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-slt
alc, rr Inoc frags, rr bent v calc, rr Inoc frags, rr bent y-sb plty, » rthy-sity tex, ’ " _Jv calc, rr Inoc frags, rr bent v calc, rr Inoc frags, rr be
v calc, rr Inoc frags, rr bent
TVD (ft)
MD: 8,754 " MD: 8,849
TVD: 6,697.91" TVD: 6,698.07"
Inclination: 89.88 ° Inclination: 89.94 °
Azimuth: 268.81 ° Azimuth: 269.86 °
VS:2,493.43" VS:2,585.79"
= 6800 o s
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MUD WT 9.6 VIS 36|52
200
301 301
LA\ L/ o]
1 \I\Il, {" \ ~ o Y l{ 1/
= - ™N > I - =
== 114 — Garhrkd (och N\~ ~ N~ A 102 N\ L™
| -
~ 0
0
6500
650000
4445
4121u 4141u g o [
/ A ™ a
npe] ./ \ ; /
N RPy N / - | 3696u
S S NI B PR AN \ ‘-..L iy e ENES UL SR /I.w,%wc\ ,~Cl: 53.9% |,
,,,,/IIIEGC\\\ L bl R R R [~ LY EEECT A EE EELE
3 "'I ”‘\\; "l' II\‘ Ow“ HQ-OAV\O b o o -
T Ml \..un..h..bu.....n........ N e O e o i e e LI L e e e s A R A R s Y g N S ek o et C4: 10.7% V7T
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,930 8,940 8,950 8,960 8,970 8,980 8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090 9,100 9,110 9,120 9,130 9,140 €
m ™ ™ o o ™ o o o ™ o o o o ™ B o o ™ B o o o o o o o o o o m ™ ™ o m ™ ™
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gy-brn, crm ip, sft, | 60% CHK: wh-It gy, med gy-brn, crm ip, sft, | 65% CHK: wh-It gy, med gy-brn, crm ip, sft, 75% CHK: wh-It gy, med gy-brn, crm ip, sft, | 70% CHK: wh-It gy, med gy-brn, crm ip, sft,
ot, rthy-wxy, v calc | frm ip, sb blky-sb plty, mot, rthy-wxy, v calc | frm ip, sb blky-sb plty, mot, rthy-wxy, v calc, | frm ip, sb blky-sb plty, mot, rthy-wxy, v calc, | frm ip, sb blky-sb plty, mot, rthy-wxy, v calc
olk, mod sft-frm, sb | 40% MARL: med-dk gy, blk, mod sft-frm, sb | intbd ip wi marl 7 7 intbd ip wi marl 7 30% MARL: med-dk gy, blk, mod sft-frm, sb
/ tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | 35% MARL: med-dk gy, blk, mod sft-frm, sb 25% MARL: med-dk gy, blk, mod sft-frm, sb | blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr,
nt v calc, tr Inoc frags, tr bent blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr, ] blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr, | v calc, tr Inoc frags, tr bent
v calc, tr Inoc frags, tr bent v calc, tr Inoc frags, tr bent
TVD (ft)
MD: 8,944 ' MD: 9,039 MD: 9,133
TVD: 6,699.65" TVD: 6,702.16" TVD: 6,702.44"
Inclination: 88.15 ° Inclination: 88.83 ° Inclination: 90.83 °
Azimuth: 270.81 ° Azimuth: 270.68 ° Azimuth: 270.6 °
VS:2,677.74" _ VS: 2,769.49' VS: 2,860.36"
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To oo
85% CHK: wh-It gy, med gy-brn, crm, sft, frm | 5% | | | | 90% CHK: wh-It gy, med gy-brn, crm, sft, frm | 60% CHK: wh-It gy, med gy-brn, crm, sft, 75% MARL: me
. 0, . - | . . .
ip, sb blky-sb plty, mot, rthy-wxy, v calc 80% CHK: wh-lt gy, med gy-bm, crm, sft, frm i op piky-sh plty, mot, rthy-wxy, v calc frm ip, sb blky-sb plty, mot, rthy-wxy ip, v sb blky-sb plty,

15% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr,
v calc, tr Inoc frags, tr bent

ip, sb blky-sb plty, mot, rthy-wxy, v calc
20% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr,

10% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr,
v calc, tr Inoc frags, tr bent

calc 7 7 7 7
40% MARL: med-dk gy, blk, mod sft-frm,
sb blky-sb plty, mot, rthy-slty tex, mot, sl vit

Istr, v calc, tr Inc
25% CHK: med
frm ip, sb blky-s

v calc, tr Inoc frags, tr bent Istr, v calc, tr Inoc frags, rr bent calc

TVD (ft)
MD: 9,229 MD: 9,323
TVD: 6,701.28" TVD: 6,701.51"
Inclination: 90.55 ° Inclination: 89.17 °
Azimuth: 270 ° Azimuth: 269.74 ° .
VS: 2,953.29° VS: 3,044.47" _uoﬁm::m,_ small _u\_c Fault
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d-dk gy, blk, mod sft-frm,
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¢ frags, rr bent 7
gy-brn, occ wh-crm, sft,

b plty, mot, rthy-wxy ip, v

70% MARL: med-dk gy, blk, mod sft-frm,
sb blky-sb plty, mot, rthy-slty tex, mot, sl vit
Istr, v calc, tr Inoc frags, rr bent 7

30% CHK: med gy-brn, occ wh-crm, sft,
frm ip, sb blky-sb plty, mot, rthy, occ wxy, v
calc, intbd ip wi marl

TVD (ft)
MD: 9,418
TVD: 6,702.89"
Inclination: 89.17 °
Azimuth: 269.9 °

VS: 3,136.64"'
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ip, sb blky-sb plty, mot, rthy ip, wxy, v calc

25% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr,
v calc, tr Inoc frags, rr bent
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ip, sb blky-sb plty, mot, rthy ip, wxy, v calc

20% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr,
v calc, tr Inoc frags, rr bent

MD: 9,513
TVD: 6,703.86"
Inclination: 89.66 °
Azimuth: 270.03 °
VS: 3,228.75"

A R, |

tE T

ip, sb blky-sb plty, mot, rthy ip, wxy
25% MARL: med-dk gy, blk, mod ¢
blky-sb plty, mot, rthy-slty tex, mot
v calc, tr Inoc frags, rr bent
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, v calc—|80% CHK: wh-crm, bf, It gy-gy brn, sft, frm —{-ip sy piky-sb pity, mot, rthy ip, wxy, v calc ip, sb blky-sb plty, mot, rthy ip, wxy, v calc | 'ip, sb blky-sb plty, mot, rthy ip, wxy, v calc | 80% C
ft-frm, sb | 1P, b blky-sb pity, mot, rthy ip, wxy, v calc 20% MARL: med-dk gy, blk, mod sft-frm, sb | 10% MARL: med-dk gy, blk, mod sft-frm, sb | 15% MARL: med-dk gy, blk, mod sft-frm, sb | SP bIky
slvit Istr, | 20% MARL: med-dk gy, blk, mod m:-f.:. b 1 blky-sb pity, mot, rthy-sity tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr, | biky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | 20% V
blky-sb pity, mot, rthy-slty tex, mot, sl vitIstr, | y calc, rr Inoc frags, rr bent v calc, rr Inoc frags, rr bent v calc, rr Inoc frags, rr bent biky-sk
v calc, rr Inoc frags, rr bent calc, rr
TVD (ft) MD: 9,798 TVD (ft)
MD: 9,608 , TVD: 6,704.22"
TVD: 6,704.22" MD: 9,703 Inclination: 90.22 °
Inclination: 89.91 ° TVD: 6,704.35° Azimuth: 268.27 °
Azimuth: 270.08 ° _:o.__:mﬁ_o:” 89.94 ° VS: 3,505.83"
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7 90% CHK: wh-crm, bf, It gy-gy brn, sft,sb 95% CHK: wh-crm, bf, It gy-gy brn, sft,sb 90% CHK: wh-crm, bf, It gy-gy brn, sft,sb

60% CHK: wh-It gy, med

HK: wh-crm, bf, It gy-gy brn, sft, frm ip, F-piky-sb pity, mot, rthy, wxy, v calc blky-sb plty, mot, rthy, wxy, v calc blky-sb plty, mot, rthy, wxy, v calc

-sb plty, mot, rthy ip, wxy, v calc 10% MARL: med-dk gy, blk, mod sft-frm, sb | 5% MARL: med-dk gy, bk, mod sft-frm, sb | 10% MARL: med-dk gy, blk, mod sft-frm, sb | fM iP. sb blky-sb pity, mc
ARL: med-dk gy, blk, mod sft-frm, sb | pyky-sb pity, mot, rthy-sity tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-sity tex, mot, s vit Istr, v| C&IC

 plty, mot, rthy-slty tex, mot, sl vitIstr, | y calc, rr Inoc frags v calc, rr Inoc frags calc, rr Inoc frags 40% MARL: med-dk gy, &

blky-sb plty, mot, rthy-sity

Inoc frags, rr bent
v calc, tr Inoc frags, rr bel

TVD (ft)
MD: 9,893 MD: 9,988
TVD: 6,705.17" TVD: 6,706.62"
Inclination: 88.64 ° Inclination: 89.6 °
Azimuth: 268.74 ° Azimuth: 269.19 °
VS: w.m,ow.m_ /,\w” w.moo.,oo_
"o R o ﬁ ™ ﬁ ™ ﬁ ™ J._H .
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T R T T R Rt el e e
| | 50% CHK: wh-t @,<. med Q,\-US. o:,:,. sft, frm | 60% MARL: med-dk ay, _u_,_p mod mm-:_s. sb | 509 CHK: wheit m<. med @V,\-US. 03,_. sft, 5900 | | |
gy-brn, crm, sft, ip, sb blky-sb plty, mot, rthy-wxy ip, v calc blky-sb plty, mot, rthy-slty tex, mot, occ sl vit | frm ip, sb blky-sb plty, mot, v calc 75% CHK: wh-crm, bf, It 9y-gy brn, sft, frm ip
b, rthy-wxy ip, v | 5096 MARL: med-dk gy, blk, mod sft-frm, sb | Istr, v calc, rr Inoc frags | 50% MARL: med-dk gy, blk, mod sft-frm, sb | SP bIKy-sb pity, mot, rthy ip, wxy, v calc
| blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | 40% CHK: wh-It gy, med gy-brn, crm ip, sft, | blky-sb pity, mot, rthy-slty tex, mot, sl vit Istr, | 25% MARL: med-dk gy, blk, mod sft-frm, sb
Ik, mod sft-frm, sb | ca1c 4 Inoc frags, rr bent frm ip, sb blky-sb plty, mot,v calc v calc, tr Inoc frags, rr bent blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr,
tex, mot, sl vit Istr, calc, rr Inoc frags, rr bent
it
VD (1)
MD: 10,083 MD: 10,177
TVD: m.wow.ow ' TVD: 6,709.02"
_:o__:mﬁ._o:_ 88.83 ° Inclination: 89.85 °
Azimuth: 269.1 ° Azimuth: 269.22 °
VS: 3,783.42" VS: 3,874.87"
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80% CHK: wh-crm, bf, It gy-gy brn, sft, frm | 85% CHK: wh-crm, bf, It gy-gy brn, sft, frm  |80% CHK: wh-crm, bf, It gy-gy brn, sft, frm ip, | °%° | | | 80% CHK: wh-c

» |-ip, sb blky-sb plty, mot, rthy ip, wxy, v calc—ip, sb blky-sb plty, mot, rthy ip, wxy, v calc—|sb blky-sb plty, mot, rthy ip, wxy, v calc 90% CHK: wh-crm, bf, It gy-gy brn, sft, frmip, .gp piky-sb pity, r
20% MARL: med-dk gy, blk, mod sft-frm, sb | 15% MARL: med-dk gy, blk, mod sft-frm, sb  |20% MARL: med-dk gy, blk, mod sft-frm, sb | SP Plky-sb pity, mot, rthy ip, wxy, v calc 20% MARL: mec
blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | blky-sb pity, mot, rthy-sity tex, mot, sl vit Istr, |blky-sb pity, mot, rthy-sity tex, mot, sl vit Istr, v] 10% MARL: med-dk gy, blk, mod sft-frm, sb ",y sy pity, mot

V] v calc, rr Inoc frags, rr bent v calc, rr Inoc frags, rr bent calc, rr Inoc frags, rr bent blky-sb plty, mot, rthy-sity tex, mot, sl vitIstr, V| cqic. rr Inoc frag

calc, rr Inoc frags, rr bent

VD (1)
MD: 10,272 MD: 10,367 ' MD: 10,462
TVD: 6,709.63" TVD: 6,709.68" TVD: 6,709.25
Inclination: 89.41 ° Inclination: 90.52 ° Inclination: 90
Azimuth: 269.79 ° Azimuth: 269.15 © Azimuth: 269.C
VS: 3,967.17"' <W“ h.omo.ﬂw ' VS: h.”_am”_:@h '
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'm, bf, It gy-gy brn, sft, frm ip, |60% CHK: wh-It gy, med gy-brn, crm, sft, frm | 60% MARL: med-dk gy, blk, mod sft-frm, s00 | | 70% MARL: med-dk gy, blk, mod s
; ; ~ ~ : 65% MARL: med-dk gy, blk, mod sft-frm, sb
not, rthy ip, wxy, v calc ip, sb blky-sb plty, mot, v calc sb blky-sb plty, mot, rthy-slty tex, mot, occ ~ I blky-sb plty, mot, rthy-slty tex, mot,
I-dk gy, blk, mod sft-frm, sb  [40% MARL: med-dk gy, blk, mod sft-frm, sb | sl vitIstr, v calc | 7 7 biky-sb plty, mot, rthy-slty tex, mot, occ stvit |, " o\ | |
. rthy-slty tex, mot, sl vit Istr, v|blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, v| 40% CHK: wh-it gy, med gy-bm, crm ip, sft, | IStr. v calc | | | 30% CHK: wh-It gy, med gy-br, cr
; -~ 35% CHK: wh-It gy, med gy-brn, crm ip, sft,
S, It bent calc, tr Inoc frags, rr bent frm ip, sb blky-sb plty, mot, v calc sb blky-sb plty, mot, v calc
sb blky-sb plty, mot, v calc
TVD (1)
MD: 10,557 MD: 10,651
' TVD: 6,710.11" TVD: 6,710.9"
° Inclination: 88.95 ° Inclination: 90.09 °
3° Azimuth: 269.49 ° Azimuth: 269.39 °
VS: 4,244.33" VS: 4,335.68"
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t-frm, sb | 60% CHK: wh-It gy, med gy-brn, crm, sft, frm | 70% CHK: wh-It gy, med gy-brn, crm, sft, 5900 | | | | 85% CHK: wh-It gy, med gy-brn, crm, sft, 95% (

occ sl vit |ip, sb blky-sb pity, mot, v calc frm ip, sb blky-sb plty, mot, v calc 75% CHK: wh-lt gy, med gy-brn, crm, sft, ffm +rm ip, sb biky-sb plty, mot, v calc frm ip

| 40% MARL: med-dk gy, blk, mod sft-frm, sb | 30% MARL: med-dk gy, blk, mod sft-frm, sb | iP: SP blky-sb pity, mot, v calc 15% MARL: med-dk gy, bk, mod sft-frm, sb | 5% M
mip, sft, |blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, v| blky-sb pity, mot, rthy-sity tex, mot, sl vit Istr, | 2°% MARL: med-dk gy, blk, mod sft-frm, sb f“py_sb pity, mot, rthy-sity tex, mot, sl vit Istr, | blky-s
calc, tr Inoc frags, rr bent v calc, tr Inoc frags, rr bent blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | , calc, tr Inoc frags, rr bent v calc

v calc, tr Inoc frags, rr bent

TVD (ft)
MD: 10,746 MD: 10,841
TVD: 6,712.1" TVD: 6,714.02"
Inclination: 88.46 ° Inclination: 89.23 °
Azimuth: 271.1° Azimuth: 271.45 °
VS: 4,427.66" VS: Pm,po.m_
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“HK: wh-It gy, med gy-brn, crm, sft, 75% CHK: wh-It gy, med gy-brn, crm, sft, frm | 95% CHK: wh-It gy, med gy-brn, crm, sft, frm | 95% CHK: wh-It gy, med gy-brn, crm, sft, 90% OL_A“ wh-It m<. med
. sb blky-sb plty, mot, v calc ip, sb blky-sb plty, mot, v calc ip, sb blky-sb plty, mot, v calc frm ip, sb blky-sb plty, mot, v calc frm ip, sb blky-sb plty, mc
ARL: med-dk gy, blk, mod sft-frm, sb | 25% MARL: med-dk gy, blk, mod sft-frm, sb | 5% MARL: med-dk gy, blk, mod sft-frm, sb 5% MARL: med-dk gy, blk, mod sft-frm, sb 10% MARL: med-dk gy, |
b plty, mot, rthy-slty tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, v| blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-slt
, tr Inoc frags, rr bent calc, tr Inoc frags, rr bent v calc, tr Inoc frags, rr bent v calc, tr Inoc frags, rr bent v calc, tr Inoc frags, rr bel
TVD (ft)
MD: 10,936 MD: 11,031" MD: 11,126
TVD: 6,714.87" TVD: 6,714.64" TVD: 6,712.
Inclination: 89.75 ° Inclination: 90.52 ° Inclination: ¢
Azimuth: 271.44 ° Azimuth: 271.56 ° Azimuth: 27
VS: 4,610.69' VS:4,702.15° VS: 4,793.5

- - - - T T - -
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_ 7 T 1 1 1 1 1 17T ‘
157 MUD WT 9.6 VIS 36
109 ™~
o~ N — = [~ -
250 Gamma (ap)) | | 4| N - P \n‘h P - p—rt N =
\.\ 88
0
6500
650000
4868u
~
3169u
wl its) 4817u
=N i Net: 60.5%
............. 1 C2: 17.3%
N I , C3: 14.1%
................ . o -ca: 8.1%
1,130 11,140 11,150 11,160 11,170 11,180 11,190 11,200 11,210 11,220 11,230 11,240 11,250 11,260 11,270 11,280 11,290 11,300 11,310 11,320 11,330 11,340 1
T T T T T T T T
5900 75% CHK: wh-lIt gy ip, med gy-brn, crmip, | 80% CHK: wh-It gy, med gy-brn, crm-bf, sft,

gy-brn, crm, sft,

t, v calc

Ik, mod sft-frm, sb
' tex, mot, sl vit Istr,
1t

92'
)1.54 °
1.5°
3

T T T T
70% CHK: wh-It gy ip, med gy-brn, crm ip,
sft, frm ip, sb blky-sb plty, mot, v calc
30% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr,
v calc, tr Inoc frags

65% CHK: wh-It gy ip, med gy-brn, crm ip,
sft, frm ip, sb blky-sb plty, mot, v calc

35% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr,
v calc, tr Inoc frags

TVD (ft)
MD: 11,221
TVD: 6,712.39"
Inclination: 89.1 °
Azimuth: 269.5 °
VS: 4,885.46'

S | ik s o ™ Lty | ey § R | e

sft, frm ip, sb blky-sb plty, mot, wxy-rthy, v
calc 7 7

25% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr,
v calc, tr Inoc frags

frm ip, sb blky-sb plty, mot, wxy-rthy, v calc
20% MARL: med-dk gy, blk, mod sft-frm, sb
blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr
v calc, rr Inoc frags

MD: 11,316

TVD: 6,713.08"
Inclination: 90.06 °
Azimuth: 269.99 °

VS: 4,977.66"
| |

-




L T T T T 1
“ 0 MUD WT 9.6 VIS 36 4 MUDWT 9.7 VIS 36
245
- 151 mmﬂ“m %3 AT =
— / — B \ 96
61 \.
0
0 N
5500
55000
3926u 3709u
] SN~ ~ 3657u
T — 3982u g | o N~ N~/ - )y
\ New Gas Limit 3753u
‘_\ e R BIEP Y ey ESCe o 70 t0 5500 units = 1= = = = = |- ERENEEEAR NREESECEERE) Illl)k(\)L ..---/Oﬁ 53.5%
V. iR ==k A/ C2: 15.6%
e = C3: 20.4%
Y R s R Eh I L P P PERE bt dansitesas ot LRI CE SIS B S surob ca: 10.5%
- I R
S
1,350 11,360 11,370 11,380 11,390 11,400 11,410 11,420 11,430 11,440 11,450 11,460 11,470 11,480 11,490 11,500 11,510 11,520 11,530 11,540 11,550 11,560 1
e Pt M APESRs PDFTt P 2l APV SPETSAts  F =2 SAPRS  SPS 1 Tt P2 Sin AV ey ST O O g i P SO e Gy | e e T | et e | R g
90% CHK: wh-It gy, med gy-brn, crm-bf, sft, | 599 | | | | 85% CHK: wh-It gy, crm-bf, gy brn, sft, frm | 80% CHK: wh-It gy, crm-bf, gy brn, sft, frm 85% CHK: wh-Ii
frm ip, sb blky-sb pity, mot, wxy-rthy , v calc | 90% CHK: wh-It gy, med gy-bm, crm-bf, sft, 1-i5 sp blky-sb plty, mot, wxy-rthy , v calc ip, sb blky-sb plty, mot, wxy-rthy , v calc ip, sb blky-sb pl
10% MARL: med-dk gy, blk, mod sft-frm, sb | frm ip, sb blky-sb plty, mot, wxy-rthy , v calc | 150, MARL: med-dk gy, blk, mod sft-frm, sb | 20% MARL: med-dk gy, blk, mod sft-frm, sb | 15% MARL: me
| blky-sb plty, mot, rthy-slty tex, mot, s vit Istr, | 10% MARL: med-dk gy, blk, mod sft-frm, sb | pjky-sb plty, mot, rthy-slity tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | blky-sb plty, mo

v calc, rr Inoc frags

blky-sb plty, mot, rthy-sity tex, mot, sl vit Istr,
v calc, rr Inoc frags

TVD (ft)
MD: 11,411"'
TVD: 6,711.85"
Inclination: 91.42 °
Azimuth: 270.28 °
VS: m.omw.w.

v calc, rr Inoc frags, rr bent

TV
Inc

VS

MD: 11,506

Azimuth: 270.73 °

v calc, rr Inoc frags, rr bent

D: 6,709.17"
lination: 91.82 °

:5,161.55"'
1 ,

v calc, rr Inoc fri
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MUD WT 9.6 VIS 35 | 52 MUD WT 9.6 VIS 37 5 H 1
138
110 ) —
L -
L LAJ5oe s N /7 251
T Garhma mqu\\ ™~ » (
llll.l = ~ 1 —~—]
T ——
64, 1 64
/l\\'“\ll - 0 (/\lll\l\l ™~
5500
550001
4181u
\I\/\ 3815u 3752u 488 3550u @8 3727u Fo| 3816
N N — ™
N II/ N ~
U . GAS (Unils) SN~ 2258u 3759u N\ Y Ll
= AR e R Sl e e R S EASIN / = lc1: e4.2% AENERRE LS
- :1-...-: )\,Asr/,\lf,/-‘\nuun C2: 18.1% [~ t<+ ::::.. ' i
s - LI EISEEAARS N ol N [
P G A C3: 17.7%
. IEDA i ST e D T e e R s, B R L T T S e e Ch: 0.0% fmedfrpzrsmartataiiasaraneae, bt e
rdnibnt O O Y O Y O R R P . L rebae)en

1,570 11,580 11,590 11,600 11,610 11,620 11,630 11,640 11,650 11,660 11,670 11,680 11,690 11,700 11,710 11,720 11,730 11,740 11,750 11,760 11,770 11,780 1

_ m<. 03_-2,. gy brn, m,? frm | 5900 | | | | 95% OI,_A_ wh-It @,<. o:,:-E., gy brn, m,? frm 65% OL_A_ wh-It m<. 03_-2,. gy brn, m,? frm 75% O_.,:A_ wh-It ,o,_<. 03_-2,. gy brn
y, mot, wxy-rthy , v calc 65% CHK: wh-lt gy, crm-bf, gy b, sft, frm L5 ' op piky-sb plty, mot, wxy-rthy, v calc ip, sb blky-sb plty, mot, wxy-rthy, v calc ip, sb blky-sb plty, mot, wxy-rthy, v
d-dk gy, bk, mod sft-frm, sb | iP: SP blky-sb pity, mot, wxy-rthy , v calc 5% MARL: med-dk gy, blk, mod sft-frm, sb | 35% MARL: med-dk gy, blk, mod sft-frm, sb | 25% MARL: med-dk gy, blk, mod
, rthy-sity tex, mot, sl vit Istr, | 3% MARL: med-dk gy, blk, mod sft-frm, sb "I v op pity, mot, rthy-sity tex, mot, sl vit Istr, | blky-sb plty, mot, rthy-slty tex, mot, sl vit Istr, | blky-sb pity, mot, rthy-slty tex, mot
ags, It bent blky-sb plty, mot, rthy-sity tex, mot, sl vitIstr, | caic, rr Inoc frags, rr bent v calc, rr Inoc frags v calc, rr Inoc frags
v calc, rr Inoc frags, rr bent, occly intbdd
TVD (ft)
MD: .HH.@OH . MD: 11,696 MD: 11,747
TVD: 6,707.78 : _ : _
Inclination: 89,85 ° TVD: 6,708.58 TVD: 6,709.22"
Azimuth: 271.19 ° _:o.__:m:o:_ 89.2 ° _:o.__:m:o:_ 89.35
VS: 5.253.24 Azimuth: 270.81 ° Azimuth: 270.83 °
' | VS: 5,344.92"' VS: 5,394.17"'
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ROP (ft/hr)
Gamma (apf)
TD @ MD 11,808
m 11/15/13 @ 10:25 MST
2500 INRRNENEENNEN
i Thank you for using
! | gm Columbine Logging, Inc.
INN
/II GAS (units)
] eler
42 EEE

1,790 11,800 11,810 11,820 11,830 11,840 11
R
T
 sft, frm [ 5990
“calc
ft-frm, sb
, sl vit Istr,
TVD (ft)
T
6800




