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Scale: 5"/ 100
Measured Depth Log

70 Ranch 4-63-3-3225CH Horizontal

NWSW S3 T4N R63W

COLORADO County WELD

USA Rig Number NABORS M37
05-123-37921 AFE # 18530D

DJ BASIN Field WATTENBERG
1/4/2014 Drilling Completed 1/21/2014

2018' FSL, 234' FWL

2630' FNL, 500' FEL

4559' K.B. Elevation 4582
4000 To 10990 Total Depth 10990
NIOBRARA C CHALK

H20, LSND

Company BILL BARRETT

Address 1099 18TH ST.
DENVER, CO €

Name JOHN ROESIN
Company BILL BARRETT

Address 1099 18TH ST.
DENVER, CO €

WELLSITE GEOLOGISTS

¥ UNKNOWN

ol
(@]

ANHYDRITE
R i BENTONITE
i i P BRECCIA
CCCCCLC CEMENT
CHALK
i o2 CHERT
.............. © CLAY CHOKE SANL ¥=
IIIIIIIIII CLAYSTONE I

s
ot
e
b

lHE




Operator
'CORP.
- STE. 2300
0202
i
Geologist
K
'CORP.
- STE. 2300
0202
i
Other
ELIZABETH STOREY
ERIC BERNARDO
i
Rock Types
DAL SRS METAMORPHIC EETTEEEETE SHALY SILTSTONE

/9o .20 CONGLOMERATE
SRS DOLOMITE

rrTr.
A GRANITE

XXMM X NO SAMPLE SILTSTONE
FFEFFEFF saLT = SILTY SHALE
Y. 70T 705 SALT-PEPPER SANL [EREEEEEEEE TILL

N GYPSUM ! SANDSTONE ARG TUFF
ISR (GNEOUS —— —"— SHALE [ \WELDED TUFF
T——T1—'— LIMESTONE I SHALE COLORED

—S#——=—% SIDERITE or LIMONITE __———___~—— SHALE GRAY

T ™ 1 MARLSTONE SHALY SANDSTONE

Accessories

F FOSSIL 4 ANHYDRITIC = FERRUGINOUS * TUFFACEOUS
Fossils & GASTROPOD — ARGILLACEOUS «~ GLAUCONITE .
Stringer
& ALGAE {} NoceramuUS # ARGILLITE GRAIN “% GYPSIFEROUS
= AMPHIPORA & OOLITE E BENTONITE " HEAVY MINERAL =wmm ANHYDRITE STRINGER
<= BELEMNITE = OSTRACOD “. BITUMENOUS SUBSTANCE kK KAOLIN sz BENTONITE STRINGER
#~ BIOCLASTIC "= PELECYPOD =y BRECCIA FRAGMENTS 11 MARLSTONE mmm COAL STRINGER
& BRACHOIPOD & PELLET L CALCAREOUS 3 MINERAL CRYSTALS mmmmm DOLOMITE STRINGER
“T* BRYOZOA -0 PISOLITE = CARBONACEOUS FLAKES & NODULES mmmm GYPSUM STRINGER
@ CEPHALOPOD #F PLANT REMAINS & CHTDK #» PHOSPHATE PELLET! I=I=T LIMESTONE STRINGER
. CORAL T PLANTSPORES s CHTLT F PYRITE T MARLSTONE (CALC) STRG
@ CRINOID % SCAPHOPOD = COAL - THIN BEDS B SALT CAST = MARLSTONE (DOL) STRG
% ECHINOID m STROMATOPOROID £ DOLOMITIC " SANDY =1 SANDSTONE STRINGER
o FISH + FELDSPAR # SILICEOUS —— SHALE STRINGER
® roraminirera Minerals ® FERRUGINOUS PELLET - SILTY == SILTSTONE STRINGER
Other Symbols
. -5 MoLDIC x FAULT %] WIRELINE TESTED - LEFT E EARTHY

Oil Show

0 ORGANIC [—*] FORMATIONTOP  [5* WIRELINE TESTED-RT  F¥ FINELYXLN
[ DEAD P PINPOINT 4% GAS SHOW BT GRAINSTONE
& EVEN " VUGGY BT VN DEPTH Rounding L LITHOGRAPHIC
1 QUESTIONABLE . ) MW NORMAL FAULT A ANGULAR M3 MICROXLN

Engineering
(@ SPOTTED STAINING # olLsHow F ROUNDED M= MUDSTONE

& BIT % OVERTURNED STRATA & SUBANG PS PACKSTONE
Porosity A

{ CONNECTION (LEFT) % REVERSE FAULT I" SUBRND T WACKESTONE
E EARTHY B CONNECTION (RIGHT) 4] SIDEWALL CORE (LEFT)
B FENESTRAL 4HH CONNECTION GAS [ SIDEWALL CORE (RIGHT) Textures Sorting
F FRACTURE J: CORE - LOST ## SLIDE B BOUNDSTONE I MODERATE
* INTERCRYSTALLINE Bl CORE - RECOVERED SURVEY C CHALKY P POOR
& INTEROOLITIC +* DST INTERVAL {8 TRIP GAS <X CRYPTOXLN L WELL




Slide/Raotate

5,900

agitw 2 ] 1/16/14 GIRIEAL 1/17/14
Type: HUGHES DP405 1
ROP Size: 8.75 |
. ' ( )
ROF m_um_uﬁs In: 5,889 o A A~ ] : A P
GAMMA ——— Jets: 5x167 | 104api V —~ 118api r.
SIN: 7034914 € NS ‘) M /N .\/L N
o AT LA
* T T T T T T T T T T T 1 T T 1 I T 1 T T T I T T 1
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Total Gas & Chromatograph 1057 TOOH for BHA change at
GAS 957U @ 0427hrs on 1/17/14
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Depth Labels 5,880 5,890 5,910 5,920 5,930 5,940 5,960 5,970 5,980 5,990 6,000 6,010 6,020 6,030 6,040 6,050 €
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SHY SLTST: gy-dk gy, frm-hd, sb blky-sb plty, gr-rthy, occ 5000 BEGIN 50' SAMPLE INTERVAL SHY SL
sd, non calc, arg cmt, grdg to tr shy ss, ss and slty sh f f f f gr-rthy,
SHY SLTST: gy-dk gy, frm-hd, sb blky-sb plty, SLTY S
REFER TO 70 RANCH gr-rthy, occ sd, non calc, arg cmt, grdg to tr shy
4-63-3-3225CH 7 ss, SLTY SH dk gy, sb plty, fis ip, vf-mic gr, non
VERTICAL FOR INC <2.6] cale
Well Bore
TVD
Columbine Logging ._”.\_/_\u_w.m%m_m 4.26 ._”.\_/_\u_w.m.mowwm 02'
2-Manned Geosteering ncl e m 6e incli o m 70
Operational 1/15/2014 nc _:mﬂ_w:. 6° nc _:mﬂ_w:. 7
Bloodhound #314 Azimuth: 161.5 Azimuth: 115.1
VS: -193.% VS: -188.89
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6037' MD TOOH for BHA change at 6118' MD | Type: SMITH SDI611. | 38
@ 1832hrs on 1/17/14 Size: 8.75/ | | 17390
Depth In: 6,118" 1-2977u S~ NN \
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TST: gy-dk gy, frm-hd, sb blky-sb plty, SLTY SH dk-med gy, sb plty, fis ip, vf-mic gr, non SLTY SH dk-med gy, sb plty, fis ip, vi-mic gr, non 5000 N . SLTY SH dk-med gy, sb plty.
occ sd, non calc, arg cmt, grdg to tr shy ss, calc, SHY SLTST: gy-dk gy, frm-hd, sb blky-sb plty, | calc, SHY SLTST: gy-dk gy, frm-hd, sb blky-sb plty, SLTY SH dk-med gy, sb plty-plty, fis ip, vf-mic gr, ar. non calc, grd to :_w:< sits
H dk gy, sb plty, fis ip, vf-mic gr, non calc gr-rthy, occ sd, non calc, arg nBJ gr-rthy, occ sd, non calc, arg cmt non calc, grd to tr shy sltst, tr bent ’ '
MD: 6,134’ 7
’ \ MD: 6,183 . \
TVD: 6,052.45 TVD: 6099 28' MD: 6,230 MD: 6,2
Inclination; 13.7° o ) TVD: 6,142.39 TVD: 6.1
Azimuth: 112.9° Inclination: 20.3 Inclination: 26.5° ): 6,
. o Azimuth: 112.2° Azimuth: H.oo wo Inclinatic
VS: -173.23 VS: -159.93 : : Azimuth:
VS: -142.41
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| | SLTY SH: gy-dk gy, occ blk, sb plty-plty, MRLST: dk-med gy, sb blky-sb plty, frm-brit, 5000MRLST: dk-med gy, sb blky-sb plty, frm-brit, CHK: It gy-med gy, sb blky, sft-sl frm, brit,

plty, fis ip, vf-mic

vf-mic gr, fis ip, sl bndd, MRLST: dk-med gy, sl mot, calc cmt, rthy Istr, intbd CHK: It sl mot, calc cmt, rthy Istr, intbd CHK: It mot, calc, MRLST: dk-med gy, sb blky-sb

t, tr bent .
sb blky-sb plty, frm-brit, sl mot, calc cmt, rthy gy-med gy, com crm, sb blky, sft-sl frm, mot, gy-med gy, sb blky, sft, brit, mot, calc, tr plty, frm-brit, sl mot, calc cmt, rthy Istr, occ
Istr, tr dissm pyr, tr bent; slow, dull bl 7 calc, tr dissm pyr, tr pyr; slow, bri bl 7 dissm pyr, tr pyr; slow, bri bl stmg-flash cut, fos, tr dissm pyr; slow, bri bl stmg-flash cut,
stmg-flash cut, bri bl wh flor ring, thn tan vis stmg-flash cut, bri bl wh flor ring, thn tan vis bri bl wh flor ring, thn tan vis ring bri bl wh flor ring, thn tan vis ring
A | !

9 ring , ring i

: MD: 6,326 7 MD: 6,374 '
84.65 TVD: 6,221.74' TVD: 6 256,39 MD: 6422 MD: 6,470
n: 34.2 Inclination: 41.5° RPN TVD: 6,287.53 TVD: 6,313.11'
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,500 6,510 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 €
N N e R
e A R s RS 50 8 R R
T T I T | | | | 7 7 7 7 T I [l T |
. : . . 5000 . .
CHK: It gy-med gy, sb blky, sft-sl frm, brit, MRLST: dk-med gy, sb blky-sb plty, frm-brit, MRLST: dk-med gy, sb blky-sb plty, frm-brit, CHK: brn-gy brn, com crm, sb blky, sft-s| frm, CHK: brn-gy brn,
mot, calc, MRLST: dk-med gy, sb blky-sb sl mot, calc cmt, rthy Istr, CHK: It gy-med sl mot, calc cmt, rthy Istr, tr chk, abnt fos, mot, sl wxy tex, v calc, MRLST: dk-med gy, mot, sl wxy-rthy t
plty, frm-brit, sl Bwr calc cmt, rthy Istr, WUE gy, sb blky, sft-sl frm, brit, mot, calc, abnt occ bent, tr pyr: slow, bri bl stmg-flash cut, sb blky-sb plty, frm-brit, m._ mot, calc cmt, rthy gy, sb blky-sb plt
fos, occ bent, tr dissm pyr; mod fast, bri bl fos, occ bent, tr pyr; slow, bri bl stmg-flash bri bl wh flor ring, thn tan vis ring Istr, tr fos, tr pyr; slow, bri bl stmg-flash cut, rthy Istr, tr fos, tr
stmg-flash cut, bri bl wh flor ring, thn tan vis cut, bri bl wh flor ring, thn tan vis ring bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor
ring 7 7 7 7
MD: 6,518 : ' . ] . .
TVD: 6 333,77 N O aa MD: 6,613 MD: 6,661 MD: 6,709
’- 0, - -9, - TVD: 6,366.34' TVD: 6,379.16' TVD: 6,389.51'
Hw_ﬁwﬁﬁ%_wpmwhw _:o.__:m:w:_ wohpo 2_:0.__:&_0:_ 73.2° Inclination: 75.8° Inclination: 79.3°
VS: 63 @.N_ ' >N_.3Cﬁ_x_. mww.mw Azimuth: 89.1° Azimuth: 87.8° Azimuth: 87.5°
2 0% VS: ﬂoﬂmm VS: 152.79' VS: 199 VS: 245.8
_: b R 7 7 J 7
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~_ N a_——TT\/ 0-8000u wuwmxwhx_mw ﬁunk_omm
~ ize: 6.
-z Depth In: 6,816'
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SIN: 7037976 EEF R e TTT ]
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com crm, sb blky, sft-sl frm,
ex, v calc, MRLST: dk-med
y, frm-brit, sl mot, calc cmt,
pyr; slow, bri bl stmg-flash

ring, thn tan vis ring

I T T T
CHK: brn-gy brn, com crm, sb blky, sft-sl frm,
mot, sl wxy-rthy tex, v calc, MRLST: dk-med
gy, sb blky-sb plty, frm-brit, sl mot, calc cmt,
rthy Istr, tr fos, tr pyr; slow, bri bl stmg-flash

cut, bri bl wh flor ring, thn tan vis ring

T T T T
5000 CHK: brn-gy brn, com crm, sb blky, sft-sl frm,
mot, sl wxy-rthy tex, v calc, MRLST: dk-med
gy, sb blky-sb plty, frm-brit, sl mot, calc cmt,
rthy Istr, tr fos, tr pyr; slow, bri bl stmg-flash
cut, bri bl wh flor ring, thn tan vis ring

MD: 6,767
TVD: 6,397.43'

Curve TD at 6816' MD
@ 1536hrs on 1/18/14

MD: 6,824’
TVD: 6,400.76'

Inclination: 85°

_ TVD (f) 7

Inclination; 88.3°
Azimuth: 87.1°

Azimuth: 88.4°
VS: 303.16'

Resume drilling @ 2317 on 1/19/13 VS: 359.97

o by |

T T T T
CHK: brn-gy brn, com crm, sb blky, sft-sl frm,

mot, sl wxy-rthy tex, v calc, MRLST: dk-med
gy, sb blky-sb plty, frm-brit, sl mot, calc cmt,
rthy Istr, tr fos, tr pyr; slow, bri bl stmg-flash

cut, bri bl wh flor ring, thn tan vis ring

T T T
CHK: brn-gy brn, com crm, sb blky, sft
mot, sl wxy-rthy tex, v calc, MRLST: dl
gy, sb blky-sb plty, frm-brit, sl mot, cal
rthy Istr, tr fos, tr pyr; slow, bri bl stmg-
cut, bri bl wh flor ring, thn tan vis ring

MD: 6,920'

TVD: 6,401.43'
Inclination:; 90.9°
Azimuth: 86.7°

VS: 455.74'
|
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7 80000
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117 ' RN S EN N eI T T2 19.2% 4l
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,940 6,950 6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060 7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 q

T T T

e T T T T T el e
B = e = e =x e =43 e =x s T T T s T T T s
T T T T T T T T T T T T T T T T T
sl frm, CHK: brn-gy brn, com crm, sb blky, sft-s| frm, 5000 CHK: brn-gy brn, com crm, sb blky, sft-sl frm, CHK: brn-gy brn, com crm, sb blky, sft-sl frm, CHK: brn-gy brn, com crm, sb blky, sft-sl frm, CHK
-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot,
> cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, ay, S
flash rthy Istr, tr fos, tr pyr; slow, bri bl stmg-flash rthy Istr, tr fos, tr pyr; slow, bri bl stmg-flash rthy Istr, tr fos, tr pyr; slow, bri bl stmg-flash rthy Istr, tr fos, tr pyr; slow, bri bl stmg-flash rthy |
cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring cut, |
MD: 7,016’ MD: 7,111
TVD: 6,399.25' TVD: 6,395.85'
tvpinclination: 91.7 ° Inclination: 92.4°
Azimuth: 87.2° Azimuth: 86.7°
VS: 551.49' VS: 646.22'
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arT s aT T ar T aT T arT 1
T T T T T T T T T T T T T T
: brn-gy brn, com crm, sb blky, sft-sl frm, moom_.__A. MS brn qrma b r_x sfios LB CHK: brn-gy brn, med gy, sb blky, sft-sl frm, CHK: brn-gy brn, med gy, sb blky, sft-sl frm, MRLST: dk-med gy, sb blk
sl wxy-rthy tex, v calc, MRLST: dk-med mot .w_ <<xm<:: me v M.W_n Z__u_.vm._.. dk Bmm mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med sl mot, calc cmt, rthy Istr, C
b blky-sb plty, frm-brit, sl mot, calc cmt, _m_u U_x<wc <= *.:3 UE_ of mot mm_n cmt gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, ay, sb blky-sb plty, frm-brit, sl mot, calc cmt, blky, sft-sl frm, mot, sl wxy-
str, tr fos, tr pyr; slow, bri bl stmg-flash Mﬂ Istr :<8w ﬁmq Y, - slow _c: bl m.:s :mm:_ rthy Istr, tr fos, tr pyr; slow, bri bl stmg-flash rthy Istr, tr fos, tr pyr; slow, bri bl stmg-flash occ fos, tr pyr; slow, bri bl s
ori bl wh flor ring, thn tan vis ring 4 o ) U.< ' : o g cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring bl wh flor ring, thn tan vis ri
cut, bri bl wh flor ring, thn tan vis ring !

MD: 7,206 MD: 7,308'

TVD: 6,392.37' TVD: 6,389.97'

Inclination: 91.8° Inclination: 90.9°

Azimuth: 86.6 Azimuth: 87°

<w”_who.©”_. VS: 842.63'
:1:._._.:._._.:._._.:._._.:._._.:._._..n.._._..n.n_._..n.._._..n.._._..n.._._..n.n_._..n.._._..n.._._..n.._._..n.n_._..n.._._..n.._._..n.._._..n.n_._..n.._._..n.._._..n.._._..“.“.J._..“.“.,._._..“.“.._._..“.“.4t4t4t4t4.¥4.ﬁ.1.¥4.¥4$4
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250 170api
/II‘I - —1 ™~
ROP (miniff) | T———{-_| pEs e u T~
GAMMA (urlits I{‘\\.I/Il} - LT {II\\/I’ —1 L~
N api P
~ /\
) 0 (l\l\(ll‘l\
T T
8000 MUD WT: 8.75 / MUD VIS: 28 MUD WT: 8.8 / MUD VIS: 27
80000 5386u _ 7
4930u 4EE - 5035u
o - o \
N—" N 52370 | M- N |/
C1-C4 (PP N N N I N - || |C1:59.1% U O S /\ ek
Pl RN EIPTE ks bbdadnis SeLldl 1 C2:19.0% ~-fcramd=i=mmmtoo L) R
C3: 15.0% s ]
] Tp i ot P e ...u..........“....@...“..... A Ly I R R L KB Ak K8 bl Relbich TR it it O T 2 S by P AR p K C4: m.oo\o..u.....n. A AR TS R e = ey T T oy e PR e S e e

,380 7,390 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 q

“” ™ ﬁ T ﬁ ™ ﬁ T
T [l I [l T T i i i i T T T T T T T T
: 5000 . . o _ . - -
\.mw plty, frm-brit, CHK: brn, med gy-gy brn, sb blky, w.n.m_ frm, CHK: brn, med gy-gy brn, sb blky, sft-s! frm, CHK: ”::_ an ay-gy US_. sb blky, w.namx_ *:sm CHK: brn, med gy-gy brn, sb blky, w.n sl frm,
HK: brn-gy brn, sb mot, sl wxy-rthy tex, v nm_w_ MRLST: dk-med mot, sl wxy-rthy tex, v calc, inthd tr mrist, tr mot, M M_,\_Malw <_~mx*. v nMw_ Z___u_.m._.. | -me! mot, sl wxy-rthy tex, v nm_w_ MRLST: dk-med
rthy tex, v calc, . gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, fos, tr pyr; fast, bri bl stmg-flash cut, bri bl wh ay, s y-sb plty, frm-brit, w mot, calc cmt, gy, sb blky-sb plty, frm-brit, w._ mot, calc cmt,
tmg-flash cut, bri rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash flor ring, thn tan vis ring rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash
ng cut, bri bl wh flor ring, thn tan vis ring i cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring
MD: 7,393 MD: 7,488 MD: 7,583
TVD: 6,390.59 TVD: 6,391.83 TVD: 6,393.4'
Inclination: 88.5 ° yp - Inclination: 90° Inclination: 88.1°
Azimuth: 88° Azimuth: 87.9° Azimuth: 88.4°
VS: 927.48' VS: 1,022.36' VS: 1,117.24
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250 250
149api
AROR(minf].) 107api ] N | ~— N ROP (min/ff)
GAMMATTTS - —~— — T S~ ] 74api \Il\\\ — /'l\\\ N {// GAMMA furts
E—— — T~
v, N——" —
0 \/ /.(l %\)\l( A 0
N A/ VN N\
800D MUD WT: 8.8 / MUD VIS: 27 800D
80000 800000
5214u 7 5322u
_ <EE| uy p <HE| N\

GAS (Unifs) //\ 5306u /(\ GAS (Uinits)
queaeen [ L L] B RREARRSSNEN . ]-c1:553% ol ferceew [
NN P i RN C2:185% "~ T 12=--Fr NN A

C3:16.2%
B o R A EE Rt ST 7o o P e o e St . P RS S Ty A =5C4: 10.1% s rmafaraiinndninniniaba. S Ry e FETTTI = I E BRI R S PR

,600 7,610 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 q

- - - - - - - - T T T

T T T T 7 7 7 7 i i i i T T T T N 7
S00CHK: brn, med gy-gy brn, sb blky, sft-sl frm, CHK: brn, med gy-gy brn, sb blky, sft-s frm, CHK: gy brn-brn, sb blky, sft-s! frm, mot, | CHK: gy brn-brn, sb blky, sft-sl frm, mot, s %CHK: gy brn, me
mot, sl wxy-rthy tex, v nm_w_ MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med wxy-rthy tex, v calc, MRLST: dk-med gy, sb wxy-rthy tex, v nm_o._ MRLST: dk-med gy, sb mot, sl wxy-rthy
gy, sb blky-sb plty, frm-brit, w._ mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, blky-sb plty, frm-brit, sl mot, calc cmt, rthy blky-sb plty, frm-brit, sl Eor calc cmt, rthy . gy, sb blky-sb pli
rthy _mﬂ.r tr fos, tr v.<: fast, bri c_. m:.:o.zmm: rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash Istr, tr fos, tr pyr: fast, bri bl stmg-flash cut, bri Istr, tr fos, .: pyr; fast, E._ c_. stmg-flash cut, bri rthy Istr, tr fos, tr
cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring bl wh flor ring, thn tan vis ring bl wh flor ring, thn tan vis ring cut, bri bl wh flor
MD: 7,679 MD: 7,776
TVD: 6,395.75' TVD: 6,396.68'
TVD (ft) Inclination; 89.1° Inclination; 89.8° TVD (ft)
Azimuth: 90.2° Azimuth: 92°
VS: 1,213.17 VS: 1,310.16'
7000 7000




4
250
149api : =
- Tl e = - == 133api L[ T~
. / — ROP (min/f.)
78api \\ GAMMA (urfits
o \
A / N\ 0 NS
MUD WT: 8.8 / MUD VIS: 27 MUD WT: 8.8 / MUD VIS: 27 MMNWS
| | 4987u
_ i 3681u ==
— ~ ~ N ™~
/ N .\\ 5225u AN \\ GAS (unifs) A=d
1 1. C1:59.3% JEEENNRENY R N C1-C4 (PP
~ -~k T N R B R T R il Y il ol ol B I = P i ol | e e o S e P sl 5
A DR St C2:18.8% ~et A L Le
C3: 14.5%
“Etng o T T L A EE T F S A sranzanake:CAl 7.3%nndarinaiabas ] e e e e e s S P EEE Tl P e S I L e R -
: ! e T B Y

i |
]
,820 7,830 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 ¢

i T his ™ his A o TN e T e e e L AT s SR S R R AT R, DI s A S e e = =5 T = B =5 - S | SRPES, | SRR | R, | SRR | AP, |
I , , T T T T T T T T T I I T T T T
d gy - brn, sb blky, sft-sl frm, CHK: gy brn, med gy - brn, sb blky, sft-sl frm, CHK: gy brn-brn, med gy, sb blky, sft-sl frm, CHK: gy brn-brn, med gy, sb blky, sft-sl frm, 5000cHK: gy br-bm, med gy, sb blky, sft-
ex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: d
y, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, cal
pyr; fast, bri bl stmg-flash rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash rthy Istr, tr fos, tr pyr; fast, bri bl stmg-
ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring
MD: 7,872 MD: 7.968'
TVD: 6,398.19' TVD: 6.399 36'
Inclination: 88.4° Inclination: 90.2 ° TVD (ft)
Azimuth: 92.3° Azimuth: 91.7°
VS: 1,406.12' VS: 1.502.09
T T T T T - T T ._i._. et | ST | pIE Ly | R | Pt . A 1 wi TS o AR et w1 TS e 4 AR et P 1 Nl s 1t A e Ea - G = = e Y M W e Y
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AN Bpn
172api 168api
| T "y 140api [T ]
E—— — —_— | ROP (min/ff.)
GAMMA (urfits
N N\
Py \\ N\_/ 0 NS~
MUD WT: 8.8/ MUD VIS: 2] 8000
800000
5071u
3846u &8
~— ~ ~ ™~ 4HE| L ~ 3429u "
//\\ 5204u ~ //\ GAS ( :_M)u\ I// /
R b} CL62.7% L L L e JEERREEEN 20 Annt
S~ - C2:18.5% " ==~} =~ a A EANEEN VN [Yaet]
C3:13.1%
I B T s L L e L L 8 0%l L e ot L LIECLE) EETRAS PLECEELE CERYLEERY SUS LTS FLECFELI CLFS Ty e T e e es N ISR % P
b oS o e “ &) R EEE - ksl 5 ST

,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130 8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230 8,240 8,250 €

| , , , , CHK: brn, gy brn-med gy, sb biky, sft-sl fn | , , , 5000 | 7 7 7
. i, X s brn, rn-me , S , sft-sl frm, : - -
sl frm, CHK: gy brn-brn, med gy, sb blky, sft-sl frm, ay ay. Y, . CHK: brn, gy brn-med gy, sb blky, sft-sl frm, CHK: gy brn-med gy, brn, sb biky, sft-sl frm, CHK
k-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med ) mot,
) . . mot, sl wxy-rthy tex, v calc, MRLST: dk-med
c cmt, . sb blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, ) gy, S
ay. y-sb plty
. i . . gy, sb blky-sb plty, frm-brit, sl mot, calc cmt,
lash rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash A rthy |
. ; L ; . e i . ; L rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash
cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring ) ; T cut, |
7 cut, bri bl wh flor ring, thn tan vis ring
MD: 8,064' MD: 8,160 _ MD: 8,254'
TVD: 6,399.95' TVD:6,400.62" TVD: 6,400.
Inclination: 89.1 ° Inclination: 90.1 TVD (1) Inclination: ¢
Azimuth: 92.8° Azimuth: wm.m Azimuth: 93.
VS: 1,598.05 VS: #_mf VS: 1,787.9:
B L o o LB VL P POV B Y VN A S R
7000




HHH 43
. 250
161api
— - 1 ——] " ¢ i
122api u e 125api
N (l 0
MUD WT: 8.8 / MUD VIS: 27 %00 MUD WT: 8.8/ MUD VIS: 27
5178u - Inl 50234
—
5122u \J/ £as dnits N
NN ecresave | L L gl L e ENNEERER | INNENNRENEEN
. ] c2r19.0%: - L ST (T ANER v, --
e C3: 12.9%
SRR AP B S 0CA 5.0%,pnd -k s tnnd s b e s b e s b s .u..u..:..n-...m.ﬂ.u....”........ e 3 et ol ol el Al e e P O e Kl (Bl e il e o8 ]
. - _fwmww_xH iy e R - S [ PR

,260 8,270 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 €

T T T T T T T T T T T T | |

: gy brn-med gy, brn, sb blky, sft-sl frm, CHK: gy brn-med gy, brn, sb blky, sft-sl frm, CHK: gy brn-med gy, brn, sb blky, sft-sl frm, 5000 7 7 7 7 CHK: gy brn-med gy, brn, sk
sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med mot, sl wxy-rthy tex, v calc, MRLST: dk-med CHK: gy brn-med gy, brn, sb blky, sft-sl frm, mot, mot, sl wxy-rthy tex, v calc, |
b blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, gy, sb blky-sb plty, frm-brit, sl mot, calc cmt, sl wxy-rthy tex, v calc, MRLST: dk-med gy, sb gy, sb blky-sb plty, frm-brit, <
str, tr fos, tr pyr; fast, bri bl stmg-flash rthy Istr, com fos, tr pyr; fast, bri bl stmg-flash rthy Istr, com fos, tr pyr; fast, bri bl stmg-flash blky-sb plty, frm-brit, sl mot, calc cmt, rthy Istr, tr rthy Istr, tr fos, tr pyr; med fa
ori bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring fos, tr pyr; med fast, bri bl stmg-flash cut, bri bl cut, bri bl wh flor ring, thn tar

wh flor ring, thn tan vis ring

MD: 8,351 MD: 8,446'
>4 TVD: 6,401.04' TVD: 6,401.54'
0° Inclination: 89.4° TVD (ft) Inclination: 90 °
3° Azimuth: 90.1° Azimuth: 90.4°
3' VS: 1,884.91' VS: 1,979.9
1 | 1
7000




1 Emm ARRE .
- 250
154api 145api
= ROP _(mi -
. GAMMA (unjits
122api
0
\ -
MUD WT: 8.95 / MUD VIS: 28] 8000
7 7 800000
3 ~ 4
N 4970u "/ ~ Pipyeree ~Na0s
™ CL:63.7%_ | /{\ EEEEREEN drbaeh o1
Jo .C2:18.8% TTII1NEC o0 U5y e ol e N SNEEN | LTI e T i i e e A S S Nlo7}
TFTTC3:12.3% < [T YC3:
sfaeas 75 e s B i P o ST Py s T Bt e B Dot Bt o B o o R i e P P e e e % o o e A Ry R B T e e 1 07
R A e . RS - 0 g o i

,480 8,490 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 €

._u_un_u_un_u_un_u_un_u_un_u_un_u_u T T T T T T T T T LB T s T LB T s T T T T T T T T T T T LB s T T LB s
._u_un_u_un_u_un_u_un_u_un_u_un_u_u o T T s T I s o s T I s o o T o

I I T I I I T T I T 7 7 7 7 T T T T
, . CHK: gy brn-med gy, b b bl CHK: gy brn-med gy, b b bl 5000 CHK: brn, gy brn-med gy, sb blky, sft-sl frm, mot,
blky, sft-sl frm, gy brn-med gy, brn, some crm, sb blky, gy brn-med gy, brn, some crm, sb blky, CHK: brn, gy brn-med gy, sb blky, sft-sl frm, mot, ay ay. : Y.
ARLST: dk-med sft-sl frm, mot, sl wxy-rthy tex, v calc, MRLST: sft-sl frm, mot, sl wxy-rthy tex, v calc, MRLST: sl wxy-rthy tex, v calc, MRLST: dk-med gy, sb
. . sl wxy-rthy tex, v calc, MRLST: dk-med gy, sb X
| mot, calc cmt, dk-med gy, sb blky-sb plty, frm-brit, v sl mot, calc dk-med gy, sb blky-sb plty, frm-brit, v sl mot, calc X blky-sb plty, frm-brit, v sl mot, calc cmt, rthy Istr,
) . . blky-sb plty, frm-brit, v sl mot, calc cmt, rthy Istr, i . .
st, bri bl stmg-flash cmt, rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash cmt, rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash ; ) tr fos, tr pyr; fast, bri bl stmg-flash cut, bri bl wh
T . . L . . L tr fos, tr pyr; fast, bri bl stmg-flash cut, bri bl wh . -
1 Vis ring cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor ring, thn tan vis ring ) . flor ring, thn tan vis ring
flor ring, thn tan vis ring
MD: 8,542 MD: 8,638
TVD: 6,401.37 TVD: 6,401.54'
Inclination: 90.2° TVD (ft) Inclination: 89.6 °
Azimuth: 90.9° Azimuth: 88.7°
VS: 2,075.9 VS: 2,171.88'
| | |
R A i g | o), A i 0 A 1 P o | pRb |l WA o g p s e P e P g {0 e i gy i | i e A Gy e e e e e 1 e R e g | gt
7000
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0 166api
— T LN\
] S o ROP (min/ff) \\\ BN - //
ll/ . " ~N——— P [~ AMA (urlits | | "
I —TT"1 // L
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| w,mmn_ 0 N ~~58api \!(-\(l)\/.
I
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MUD WT: 9.00 / MUD VIS: 28 NMNWS MUD WT: 9.70 / MUD VIS: 28
5242u i | 7.7
7u Y GAS (units) 4987u
49.9% q1-Ca (PP 4044y |-|- _C1: 63.4% Ll
17.8%, | ___ L. 1. R 2 T o o s e e al=niY NN ENEN . R il ol 2 K ol I e o B Shpkall-2 | c2:17.5%
18.3% I r C3:12.7%
‘”_.h.oo\ou...,.u.u....ﬂ_,.....\.“.u.ﬁ_....._“....... ool Yol s el e el i e e el e Bl otz I SRR 2] I S L T PE I ."m............" DR N ot ekt SR Ll S S i s et iy it ol B R, R e nnt:CAl 6.5% s ralmm e ninn
m || | ENNRENERE SR E s S EaE {7 :._—+ o S
,700 8,710 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 ¢
e ey e L e s L e Ry ot S e TS o o g e e e, g e ISt eV i g - - - - - - - o
T
T T T T T T T T I I T T T
CHK: brn, gy brn-med gy, sb blky, sft-sl frm, mot, CHK: brn, gy brn-med gy, sb blky, sft-sl frm, mot, momOI_A. i b i b i 4 b L CHK: crm, brn, some gy brn-med gy, sb blky, CHK: crm, brn, sc
sl wxy-rthy tex, v calc, MRLST: dk-med gy, sb sl wxy-rthy tex, v calc, MRLST: dk-med gy, sb o _.ﬁn::_ q”f w_oam w\d “:.Bm m_<_ M\_xr_m\.__.. sft-sl frm, mot, sl wxy-rthy tex, v calc, MRLST: sft-sl frm, mot, sl
blky-sb plty, frm-brit, v sl mot, calc cmt, rthy Istr, blky-sb plty, frm-brit, v sl mot, calc cmt, rthy Istr, Mx.w M:_ BOc. M__szﬁ _N\ Nx_ <cn.mh c L mot : | dk-med gy, sb blky-sb plty, frm-brit, v sl mot, calc dk-med gy, sb blk
tr fos, tr pyr; fast, bri bl stmg-flash cut, bri bl wh tr fos, tr pyr; fast, bri bl stmg-flash cut, bri bl wh .HBM: @_V\_Hwﬂ ¢ <.w p <ﬁ :”d.a «._ c_<w BN__ nM ¢ cmt, rthy Istr, tr fos, tr pyr; fast, bri bl stmg-flash cmt, rthy Istr, tr fo
flor ring, thn tan vis ring flor ring, thn tan vis ring MH _c: W_ Mw ﬁ_”:oqw_moq Mvw\q” MM ,.\_md_:@w mg-tas cut, bri bl wh flor ring, thn tan vis ring cut, bri bl wh flor |
MD: 8,735' MD: 8,830' M
TVD: 6,401.2' TVD: 6,397.97 T
Inclination: 90.8 ° TVD (f) Inclination: 93.1° In
Azimuth: 88.3° Azimuth: 88.1° A:
VS: 2,268.8' VS: 2,363.64"' V!
L O L O o U O O Ot BN N OO B RO VRN SRR P
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140api
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\ ,l (3 ANDMA, “..U
~— |~ —.
NA—~—L—T"1 )\(
N/ —~
MUD WT: 9.00 / MUD VIS: 28 NMNWS MUD WT: 9.10 / MUD VIS: 28
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~ ~ = =
M {l\/ﬁ’\\ GAS (units) - l\(\\l 4402u
i it ettt S = == f SL 284U Il L] C1: 64.6% HNNNNANEE
{- === T AR i A A emprtTTmlmC2:175% 0T
Fr 1 y C3:12.1%
o e P S ER=EE H e R B AR e e R e T S PCE SPY FEFTSIS N O O L N 1 N T -9 =17 A A O
3 : o I T e L e Pt
1 e B

,920 8,930 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 <
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