Well Name

Location
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B
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Scale: 5"/ 100
Measured Depth Log

Wells Ranch AA26-63-1HN
SEC25 T6N R63W

State COLORADO

Country USA

APl Number
Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

05-123-37563
DJ BASIN
10/25/2013

1674' FSL

153' FWL

LAT 40.45474°N
LONG 104.39410°W

990' FSL

150' FWL

LAT 40.45296°N
LONG 104.41315°W

4792

6060’ To 11661
NIOBRARA C CHALK

FW LSND

County WELD

Rig Number H&P 322

Field WATTENBERG
Drilling Completed 11/4/2013

K.B. Elevation 4816’
Total Depth 11661

Company

Noble Energy Inc

Address 1625 BROADWAY

DENVER, CO 80202
(303) 228-4000

Name
Company

Address

JOEY LUCE, ANDREA ZU
COLUMBINE LOGGING, |
2385 S. LIPAN ST

DENVER, COLORADO 80
(303) 289-7764
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Operator

Geologist
IDEMA, JOHN READY, MIKE GREENE

NC.

223

Accessories

F FOSSIL — ARGILLACEOUS

Fossils & GASTROPOD # ARGILLITE GRAIN

& ALGAE & OOLITE

= AMPHIPORA = OSTRACOD
- BELEMNITE = PELECYPOD
. BIOCLASTIC & PELLET L CALCAREOUS

& BRACHOIPOD -+ PISOLITE m CARBONACEOUS FLAKES
“I* BRYOZOA T PLANT REMAINS & CHTDK

& CEPHALOPOD & PLANTSPORES & CHTLT

E BENTONITE
™. BITUMENOUS SUBSTANCE
=t BRECCIA FRAGMENTS

= CORAL = SCAPHOPOD == COAL - THIN BEDS

iZ» CRINOID m STROMATOPOROID £ DOLOMITIC

t? ECHINOID + FELDSPAR

= FISH Min m—.m_ S #® FERRUGINOUS PELLET

(B FORAMINIFERA & ANHYDRITIC = FERRUGINOUS

~~ GLAUCONITE *+ TUFFACEOUS

%, GYPSIFEROUS .
Stringer

% HEAVY MINERAL

.a. INOCERAMUS Ewmws ANHYDRITE STRINGER

K KAOLIN ianmk BENTONITE STRINGER
T MARLSTONE =mmm COAL STRINGER
3 MINERAL CRYSTALS = DOLOMITE STRINGER

5 NODULES Emmmm GYPSUM STRINGER

= PHOSPHATE PELLET! I==—x LIMESTONE STRINGER
P PYRITE T+ MARLSTONE (CALC) STRG
H SALT CAST == MARLSTONE (DOL) STRG
-~ SANDY =1 SANDSTONE STRINGER
«+ SILICEOUS —— SHALE STRINGER

= SILTY == SILTSTONE STRINGER

Rock Types

ERREEEEER METAMORPHIC TR SHALY SILTSTONE

GLOMERATE XXM HH X NO SAMPLE E SILTY SHALE
OMITE FFEFFEFF saLT [N SILTSTONE
NITE Tiiiiiiiiiiii SANDSTONE (R TILL

SUM T, 70T 7005 SALT-PEPPER SANC [EEEENSEREEEE TUFF

OUS ———"— SHALE [ \WELDED TUFF
RITE or LIMONITE SIS SHALE COLORED

STONE =3 —— SHALE GRAY
LSTONE = SHALY SANDSTONE

Other Symbols

. -5 MoLDIC N 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 . ) \_m\_\ 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 = 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 Il CORE - RECOVERED SURVEY C CHALKY P POOR
& INTEROOLITIC +* DST INTERVAL {8 TRIP GAS <X CRYPTOXLN L WELL




Slide/Rotate

200 MUD WT 9.5 VIS 35 b
ROP
ROF annia/idap)) = 91 L~
0 — —>4 Date>ang / / ~ | T TN T
Gamm \/\u\./ o n = L
Began Build @ 6060' MD » EV= \ ARnEs ol
@ 21:02 hrs, 10/29/2013 ./ ——1 99
Begin 50" Sample Intervals
Total Gas & Chromatograph _ _ _
GAS COLUMBINE LOGGING INC. 26894
cr----
RIGGED UP ON 10/25/2013 J
C2rmmmns MANNED 2-PERSON LOGGING g \\ﬂY} 246
C3 mmmemes WITH BLOODHOUND GAS 1612u 4 @& A "
C4 e CHROMATOGRAPH UNIT #0315 A *\ A .|
\\\ N Ne A\\‘”II \ -==
O cd . l’ - fll'lll-lll\ - -
ERRNRNNNNERRRRRRNAE L) . Bl NP oy 2 SR BEE G B
Depth Labels 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090 6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 €
% Lith
I T [
BHA # 2 Motor Number:2
W_”__W___N@m_ 8.750 Manufacturer: Sperry MD: m.ﬁm_ , | ...........
Manufacturer: HDBS Model: Sperry Dirill ._.<_.u_ m..opo.ow MD: 6,165 .
ey : : Inclination: 0.74 ° TVD: 6,095.93
Model: SDi611 Serial Number: A )
675-0107 Azimuth: 146.33 ° Inclination: 5.72 °
Serial Number: MMD55M Bend: 2.0 VS:191.97 Ow_ﬁ,mnn_ 239.79
Well Bore Nozzles: 5x16
TVD e
85% SLTY SH: med gy - gy, occ dk gy, mod | 90% SLTY SH: med gy - gy, occ dk
95% SLTY SH: med gy - gy, occ dk gy, mod |sft - mod firm, sb plty - sb blky, shy - slty tex, | sft - mod firm, sb pity - sb blky, shy
sft - mod firm, sb plty - sb blky, shy - slty tex, |non calc 7 7 non calc
non calc 15% SHY SS: wh - It gy sme s&p, fgr, sb | 10% SHY SS: wh - It gy sme s&p, f
5% SHY SS:wh - It gy sme s&p, fgr, sbrd-_|rq. sp ang, fr stt, fri, mod por, arg cmt, occ | sb ang, fr srt, fri, mod por, arg cmt,
sb ang, fr srt, fri, mod por, arg cmt, occ biot | piot
6900
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MUD WT 9.8 VIS 36 R 4 MUD WT 10.3 VIS 38 wwm
10/30/2013
OP (ft/Hr) 89 L 91 b (1t
B “wap“l,\ll s - > || AN — - IllV_k T NN IH AN o7
A ANV ~
SNt — /\ 7 L | L~ - <
/] R ~ — —
o< / 151 ‘/ V/ NV / 160 < ]
0 2V 0
5000 5000
50000 2354u 500000
C1l: 65.4%
C2: 11.7%
GAS (Units) C3: 12.2% Ny GAS (Ui
C1-C4 (PP C4: 10.7% \(’ G1-C4 (P
N 1592u
— s = =
\\\\|ﬂu\u\.q‘ —F T Y B cCER n 0
1 o - | =TT J - bl el o [ N N (U N O P N . P gt S A s fu e @ == =" T . - =
190 6,200 6210 6,220 6230 6240 6250 6,260 6270 6280 6290 6300 6310 6320 6330 6340 6350 6360 6370 6380 6390 6400 €
i G
MD: 6,403
TVD: 6,321
Inclination:
. \ e o i Azimuth: 2
MD: 6,213 7 | MID: 6,260 M e B e S L e e e e e VS: 260.55
TVD: 6,143.48 : : ———— e e e
. . o TVD: @.Hmw@@mw MD: 6.308" B R L bl e ey, T e Gl Gl e
Inclination: 9.78 S o ’ MD: 6.355 "
>Nm3_(_ﬁ—x_. NB.N N@ o __)_O___)_mﬁ_o_\-. thw |_|<U @.NWWHN. N , R TSR R S e
VS: 200.04" | Azimuth: 244.34 ° Inclination: 20.37 ° TVD: 6,278.56
LG VS: 209.52° Azimuth: 243.64 ° Inclination: 24.47 VD (f
VS: 223.29" Azimuth: 245.61 °
7 VS: 240.37"
gy, mod
- slty tex, [ 95% SLTY SH: med gy - gy, occ dk gy, mod 8594 SLTY SH: med gy - gy, occ dk gy, mod [90% SLTY SH: med gy - gy, occ dk gy, mod 90% S
sft - mod firm, sb plty - sb blky, shy - slty tex, |sft - mod firm, sb plty - sb blky, shy - slty tex, |sft - mod firm, sb plty - sb blky, shy - slty tex, sft-m
gr, sb rd- | non calc 7 7 7 non calc | | | non calc| | | | 100% SLTY SH: med gy - gy, occ dk gy, mod | non ce
occ biot | 5% SHY SS: wh - It gy sme s&p, fgr, sbrd- | 1506 SHY SS: wh - It gy sme s&p,  gr, sb rd- {10% SHY SS: wh - It gy sme s&p, f gr, sb rd- | Sft - mod firm, sb pity - sb blky, shy - slty tex, | 10% S
sb ang, fr srt, fri, mod por, arg cmt, occ biot | sp ang, fr srt, fri, mod por, arg cmt, occ biot  |sb ang, fr stt, fri, mod por, arg cmt, occ biot non calc %@wom:@

T
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! MUD WT 10.5 VIS 39 MUD WT 10.8
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wm l\\l\l:\l\lllll\\'Il\ll\llllll\\\l\\ Il
|/ > - a
\ \ S \ 174 \\
3833u = <EE SN
Cl: 69.3% = S as70u 4918u
C2: 15.2% — 1 4 Y
N 0, \ y R T I \ === I\ b ~
C3: 12.2% / » A1
) 2316u_|@m C4 33% [ A s Y ERRTE
‘ . v’ ﬁ \ . e y
\ gy 7
IIQ \\l\llll\l ||||| L \\ II\\ llll ‘\ . -1 ll \\ x
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ks TITTFET T R Y Y DA T oot Tk T il Iifizsras P o P efarbeades T RGeS n-ﬂm.-.m
,410 6,420 6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520 6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 €
T ++ T ++ o L+ T ++ T
TRTTTIITT
7 | _ €309% SLTY SH: It-med gy
87" MD: 6,450 MD: 6,498 " sft-frm, sb plty-sb blky, st
o TVD: 6,363.26 ' . :
26.65 ; ; TVD: 6,403.79 . _ . _ bent
4.11 ° Inclination:; 29.98 ° _IOQQG—' |_|O—U Sharon m_uq._DGM Inclination: 34.81 ° MD: @.mhm , MD: @.W@W 15% OL—A wh-lt 7 bi
Ol Azimuth: 262.92 ° | |MD 6527'/ TVD 6426’ Azimuth: 269,05 © TVD: 6,440.78 TVD: 6,475.42" o CHK: ay, gy
Zimuth: 269. Inclination: 41.34 ° Inclination: 46.25 ©-frm, sb blky-sb pity, rthy-

VS: 282.74" f 7 7

<w”.

308.36"'

LTY SH: med gy - gy, occ dk gy, mod
od firm, sb plty - sb blky, shy - slty tex,

Ic 7 7
HY SS: wh - It gy sme s&p,
, fr srt, fri, mod por, arg cmt

Azimuth: 273.29 °

Azimuth: 276.5 °

VS: 336.96

VS: 369.36'

55% MRLST: med-dk gy
sb blky-sb plty, rthy-slty t
vit Istr, v calc, dissm pyr

95% SLTY SH: med gy - gy, occ dk gy, mod

sft - mod firm, sb plty - sb blky, shy - slty tex,
7 non calc 7 7 7

fgr, sb rd- |5% SHY SS: wh - It gy sme s&p, f gr, sb rd-

sb ang, fr srt, fri, mod por, arg cmt

90% SLTY SH: med gy - gy, occ dk gy, mod
sft - mod firm, sb plty - sb blky, shy - slty tex,
non calc 7 7

10% SHY SS: wh - It gy sme s&p, f gr, sb rd-
sb ang, fr srt, fri, mod por, arg cmt

95% SLTY SH: med gy - gy, occ dk gy, mod
sft - mod firm, sb plty - sb blky, shy - slty tex,
sl calc 7 7 7

5% SHY SS: wh - It gy sme sé&p, f gr, sb rd-
sb ang, fr srt, fri, mod por, arg cmt

R

Logger Top Niobrara
MD 6622'/TVD 6496

6900
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VIS 38 MUD WT 10.8 VIS 38 - M
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C2: 15.7% KNS BAYE RV P T F !
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cs: 122% | °F N Emm. LT
B b el Y v antaranneds C4 6.1% BT T T e P! pteieh ton pEoialoklod o el ool eI MO PRSI i R ot R &nu -
et PRt SOADELIC Fra i e N Pt Ry it IR SOl T
_ e v PR
,630 6,640 6,650 6,660 6,670 6,680 6,690 6, 6,710 6,720 6,730 6,740 6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840 €
- R B R e G ST S o L O 0 G A i O g O S it e e A Gl Ly B L ey e o
._-_un_-_un_-_ul_-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u4444444444444444444444 44444444444444444
ar T arT ar aT arT arT aT aT arT arT aT arT arT aT aT arT arT aT aT o s | s 1 | ' T | i m
i s R s e e Sl R R RS R AR R
T T 7 7 7 7 T T T T T T T T T T T T
» dk gy-blk ip, mod | 809 MRLST: med-dk gy, blk ip, mod 90% MRLST: med-dk gy, blk ip, mod 70% CHK: wh-It gy, It gy brn, sft, occ mod 50% CHK: wh-lt gy, It gy brn, sft, occ mod

1y-slty tex, mod tr
n, sft, occ mod
sb wxy, v calc
mod sft-sl frm,
=X, sl mot, occ sl

sft-frm, sb blky-sb plty, rthy-gritty, mot, vit
Istr ip, v calc, dissm pyr, mod bent 7

20% CHK: It-med gy, gy brn, sft, occ mod
frm, sb blky-sb plty, :s<-mc WXY, V om_o

sft-frm, sb blky-sb plty, rthy-gritty, mot, vit
Istr ip, v calc, dissm pyr, mod bent 7

10% CHK: It-med gy, gy brn, sft, occ mod
frm, sb blky-sb plty, mot, rthy tex, v calc

Logger Top Nio A Marl
MD 6664'/TVD 6523'

frm, sb blky-sb plty, mot, rthy-wxy, v calc
30% MRLST: med-dk gy, blk ip, mod
sft-frm, sb blky-sb plty, rthy-gritty, mot, vit
Istr ip, ,ﬂ calc, Q_mws,_ pyr, mJ tr bent

Logger Top Nio B Chalk
MD 6772'/TVD 6589'

frm, sb blky-sb plty, mot, rthy-wxy, v calc
50% MRLST: med-dk gy, blk ip, mod
sft-frm, sb blky-sb plty, rthy-gritty, mot, vit
Istr ip, v calc, dissm pyr

MD: 6,830
TVD: 6,619.4"
Inclination: 62.05 °

7 _ TVD (ft)
— - L . . . . ) . . . . ) N N Azimuth: 270.2 °
MD: 6,640 | B S e e e, s Sl O e e e |
Y , (e AT el T S T T O g A B T g TV PO A B T i T I e E
TVD: 6,507.27 I Logger Top Nio A Chalk | MD: 6,688 MD: 6,735 MD: 6,783"' | d
Inclination: 48.42 ° | \\5'6641'/TVD 6508" TVD: 6,538.83" TVD: 6,568.27 " TVD: 6,595.68"
Azimuth: 276.89 ° Inclination: 49.35 ° Inclination: 53.07 ° Inclination: 57.29 °

VS: 402.83'

VS: 438.01'

Azimuth: 274.51 °

Azimuth: 273.28 °
VS: 473.89"

Azimuth: 271.97 °
VS:512.65"

Logger Top N

MD 6848'/TVI
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JD WT 10.8 VIS 38 MUD WT 10.8 VIS 38 MUD WT 10.8 VIS 37 7 7 7 7 7 _ 7 7
\.I)\, M 131 TOOH for 7' Casing @ 7068 1339
A 1531 M\ // N P N hrs 10/30/13. Resumed Drilling
L N’ N - ROP (ft/hr)
VN TTREA yAiR\ N Ganmaal | |_a .\\./ 0815 hrs 11/02/13
1T MV M ~ u/ NN / 132 \\
h@@uc/. )
v A A . (\.I\\) \ N \ ))\ N\
/ 4196u a 4/\ \V, BHA#3
\\ \..------....-\\_/ \\ |4085u I RS EONSR RN & Bit Size: 6.125
L YN\ | CL 64.3% Moy 3 Manufacturer: Schlumberg
e Mo et B C2: 17.9% i Model: MDi513
] ~ C3: 12.9% Serial Number: JH4003
ez SRRl el o e = C4 49% primisee e re e e = -+1Nozzles: 5x15
------- . - o n - ; . . . . ; . L wannaflansan, .0 . ; ; ; ; . ; . . . T . . . .

,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,940 6,950 6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060 i
T

T T T T T T T T s T T LB s T T LB T T T T T T T T T LB T s T LB T s T LB T s
ARG, RS ORLRGR , ANARES | SRAREE, AL ORLEGY,  ANARES | SRS
T T T T T T T T T T T T | | | | [l
80% MRLST: med-dk gy, blk, mod sft-frm, 75% CHK: wh-It gy, crm-gy brn, sft, occ mod | 65% CHK: wh-It gy, crm-gy brn, sft, occ 802505 CHK: wh-It gy, crm-gy brn, sft, occ 65% CHK: mec
sb blky-sb plty, rthy-gritty, mot, v calc, frm, sb blky-sb plty, mot, rthy-wxy, v calc mod frm, sb blky-sb plty, mot, rthy-wxy, v mod frm, sb blky-sb plty, mot, rthy-wxy, v mod frm, sb blk
dissm pyr, tr Inoc frags | 7 25% MRLST: med-dk gy, blk, mod sft-frm, calc | 7 calc | 7 7 calc |
20% CHK: wh-It gy, med gy-gy brn, sft, occ | sb blky-sb plty, rthy-gritty, mot, v calc, rr fos 35% MRLST: med-dk gy, blk, mod sft-frm, 25% MRLST: med-dk gy, blk, mod sft-frm, 35% MRLST: n
mod frm, sb blky-sb plty, J_or rthy-sb wxy, frags 7 7 sb blky-sb plty, rthy-gritty, mot, v calc, rr fos sb blky-sb plty, rthy-gritty, mot, v calc, rr fos | sb blky-sb plty,
v calc MD: 6,878 MD: 6,925 frags frags v calc, rr fos fra
TVD: 6,639.34" TVD: 6,654.13" . '
Inclination: 68.85 ° Inclination: 74.44 ° MD: 6,973 MD: 7,012°
. NS ’ UL TVD: 6,665.36" TVDI(TVD: 6,672
Azimuth: 270.39 Azimuth: 268.33 Inclination: 78.51 ° o R
VS: 595.95 7 VS: 640.2" : - 1998 Inclination: 81.88
, S UM il B Azimuth: 268.65 Azimuth: 269.09 °
: SRR R e Ty T 7 T T 7 <w 686.59' VS: 724.77"'
e e e " 0 A A 8 -
N | _ | = =
io B Marl Logger Top Nio C Chalk
D 6626' MD 6921'/TVD 6653'
6900
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_ 7 MUD WT 9.6+ VIS 36
10/31/2013 132
11/02/2013 / 277 N ~
N[ 7 N P L N OP (ft/hr)
L N U PENY Gamma (ap}) =\ L |
e NNA—T T N = aflln
LT ™ 75 puy \
/ oM g
III/\I'\\/\ /\ 9
600D
4751 | 4079u 4619u o0
T ,ﬁ ._ J|CL 74.5% ag32u M~ g
Al A [C2131% |/ RN AT
Motor Number: 3 \\.u W C3: 8.4% \ ™\ —— . >
Manufacturer: Sperry Drilling® C4: 3.9% [i=-f---+=1 ===kl // AS Wil =~ ey NS o o
. . : \(C4 3. - - ~ L1 (Fp \ q / J--
er/Smith Model: Sperry Drill vl ’ BRI I/ % kT N/ LT
Serial Number: 475-342 ‘s /I \ / s N——T1" e ERE NN -
Bend: 1.5 s NI V4 REE SURE .
4 == m....... et L Back Washed Stand ||_|_| _|_.
———— SRR B R AT pord ookl .......:.....m.ﬂ. . .k = FHvee T ]

,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160 7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270 7,280 q

T T T T T T T I I I I T T T T I I I
| gy-gy brn, occ crm, sft, occ | 75% CHK: med-It gy-gy brn, occ crm, sft, 65% CHK: med-It gy-gy brn, occ crm, sft, occ 70% CHK: med-It gy-gy brn, tr crm, sft, occ 60% CHK: med-It gy-gy brn, tr crn
y-sb plty, mot, rthy-wxy, v occ mod frm, sb blky-sb pity, mot, rthy-wxy, v mod frm, sb blky-sb plty, mot, rthy-wxy, v calc| mod frm, sb blky-sb plty, sb mot, rthy-wxy, v | mod frm, sb blky-sb plty, sb mot, r
| calc | | | | 35% MRLST: med-dk gy, blk, mod sft-frm, sb | calc | | | v calc | |
1ed-dk gy, blk, mod sft-frm, 25% MRLST: med-dk gy, blk, mod sft-frm, blky-sb plty, rthy-gritty,occ calc incl, mot, v 30% MRLST: med-dk gy, blk, mod sft-frm, 40% MRLST: med-dk gy, blk, moc
rthy-gritty,occ calc incl, mot, | sb blky-sb plty, rthy-gritty,occ calc incl, mot, v} calc, tr bent sb blky-sb plty, rthy-sl gritty, occ calc incl, sb blky-sb plty, rthy-sl gritty, occ ¢
gs calc, rr fos frags mot, v calc mot, v calc
MD: 7,141" MD: 7,236
TVD: 6,686.39" TVD () TVD: 6,691.01"
Inclination: 85.31 ° Inclination: 89.11 °
Azimuth: 271.17 ° Azimuth: 272.77 °
T T e T T T T T e VS 85074 s e T e T T T e T O e T e T O e VS 945,27 ' e T e T T e T T
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MUD WT 9.6 VIS 36 77 R h
339 350
é g
T e~ Y
= o - , —TTN
\\)(!/\I( 78 76
4800u  JEm N 4689u
\ &8
// 4572u / 3417u
el Jooooobii o ]o__|c1 635% pu L p d-lLl]
1. ) - o B R o
N (L._ C2: 17.4% |\ = d '
J! C3: 125% | IARANNNPEEENS SRR RN LERIT
il C4: 6.6% TN
E CEE S e Il ol EF 34 G Pt Pl e S e e el ol il sl TS S ) e e o e o D AR Rt | At ol ot L O RN DO G O O e S SN TSP A3t (] o drdobe o S SR ERE

,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7,380 7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490 7,500 q

v I o ittt ottt ottt S e e e T g X T TR AT g T T T S X L T T e T T T LA T
T , , , T , , , , , , , , , , , ,
, sft, occ | 85% CHK: med-It gy-gy brn, tr crm, sft, occ 90% CHK: It brn- tan, occ med gy, tr crm, 665% CHK: med-It gy-gy brn, tr crm, sft, occ 60% CHK: med-It gy-gy brn, tr crm, sft, 55% (
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44444444444444.1_-._-_-._u_un_u_un_u_un_u_u._u_un_u_un_u_un_u_u._u_un_u_un_u_un_u_u._u_un_u_un_u_un_u_u44444444444444444444444444444444444444444
T ar arT ar T ar arT ar T ar arT ar T ar arT ar T ar arT ar T ar arT ar T aT e arT s aT ey ar s aT e arT s aT ey ar s ar arT ar
T T A T T T T T T T T T T T AT T T T T T T T T T T T
, , T

T T I T [ ] T I T T T
100% MRLST: med-dk gy, blk ip, mod sft-sl 100% MRLST: med-dk gy, blk ip, mod sft-sl | 100% MRLST: med-dk gy, blk ip, mod sft-sl | 70% MRLST: med-dk gy, blk ip, mod sft-sl 65% MRLST: m

frm, sb blky-sb plty, mot, rthy Istr, slty tex, frm, sb blky-sb plty, occ mot, rthy Istr, slty frm, sb blky-sb plty, occ mot, rthy Istr, slty frm, sb blky-sb plty, occ mot, rthy Istr, slty tex, | frm, sb blky-sb |

mot, occ sl vit Istr, v calc tex, mot, tr bent, tr calc incl, v calc tex, mot, tr bent, tr calc incl, v calc mot, tr calc incl, v calc | tex, mot, tr calc
30% CHK: It gy - gy, occ It brn, sft, frm ip, sb | 35% CHK: It gy

mot, rthy Istr, sb blky - sb plty, v calc, tr bent_} mot, rthy Istr, skt

MD: 9,133 MD: 9,228

TVD: 6,706.7" VD (f) TVD: 6,704.78"
° Inclination: 90.77 ° Inclination: 91.54 °

Azimuth: 270.75 ° Azimuth: 272.24 °

VS: 2,826.07 " VS: 2,919.84"
e L L L T T
o A s e T e e (T S T R T T R TR U T T BT RS
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MUD WT 9.6 VIS 36 0 MUD WT 9.6 VIS 36
132
272 2=
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/\/\1 ~NTYVT a 1 mm nma (ap}) VITMY A o
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L \ ~ PN ” 285
B 75 ™~ -
— 0
AN LT
6000 _
4886u 5004u 4
/ ~ 4230u . =—
\AI/ llllll &-‘\II llllll
3840u / . - N
N\ Ll A i NG \ N P N
S N i 5009u T . MR e NG -
',II = > ] rln "y GAS (Unifs) AR \ \\ R
N 1N O EEE Cl: 72.5% ==L N d1ta(Pb ==l ~ 0
o O I .,K~ C2: 15.8% e SR . Jodemre
TRl N C3: 8.5% S
C4: 3.2% .
198 fie e el o = E . ocuunniuunﬁ | B R M..- it £ 0 SR R PR PR Sl Sl 1/ Rl et ol el el el G008l el 320 Y O I A 5 et e
il .-nﬂﬁ.-hh AL ot Ot S J _ﬁq HﬁA Sy -t 0 D Tt i R e PP Rk R et S U I Rt B e nis ot e e R ] e i e el vt R I el LT Sh T
e
,270 9,280 9,290 9,300 9,310 9,320 ,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410 9,420 9,430 9,440 9,450 9,460 9,470 9,480 <
SRuius s Daub Sl S Dau Balis S e o e b e B iR Ul s D e e e L ol Sl s
T e e e e o T g T ™ oA g o o ] e e

T T T T T I T T T T T T T T T T T T
ed-dk gy, blk ip, mod sft-sl 75% MRLST: med gy, occ dk gy, tr blk, mod | 70% CHK: It gy - gy, occ It brn, sft, frm ip, sb | 55% CHK: It gy - gy, occ It brn, sft, frmip, sb | 60% MRLST: med gy, occ dk gy, t
lty, occ mot, rthy Istr, slty sft-sl frm, sb blky-sb plty, occ mot, rthy Istr, —|mot, rthy Istr, sb blky - sb plty, v calc, tr bent | mot, rthy Istr, sb blky - sb plty, v calc, tr bent, | sft-sl frm, sb blky-sb plty, occ mot,

incl, v om_i 7 slty tex, mot, tr calc incl, v calc 7 30% MRLST: med gy, occ dk gy, tr blk, mod |grdg - 7 7 7 7 slty tex, mot, tr calc incl, v calc
- gy, occ It brn, sft, frm ip, sb | 25% CHK: It gy - gy, occ It brn, sft, frm ip, sb | sft-sl frm, sb blky-sb plty, occ mot, rthy Istr, 45% MRLST: med gy, occ dk gy, tr blk, mod | 40% CHK: It gy - gy, occ It brn, sft,
 blky - sb plty, v calc mot, rthy Istr, sb blky - sb plty, v calc, tr bent | slty tex, mot, tr calc incl, v calc sft-sl frm, sb blky-sb plty, occ mot, rthy Istr, mot, rthy Istr, sb blky - sb plty, v ca
7 slty tex, _ﬂor tr om_io incl, v calc

MD: 9,323 MD: 9,418

TVD: 6,703.05" TVD (fty ~TVD: 6,704.56"

Inclination: 90.55 ° Inclination: 87.63 °

Azimuth: 271.58 ° Azimuth: 271.35 °

VS: 3,013.49' 7 VS: w.”_.ow,.mm_
T T T T e T T L T T S T S T S T T G T T T T G T T G T T T T T T TN TN T T T e T e T T T T
AR R T T T T s T T v e T i e T A O O A P
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-
LA 0
A EviEs aamaL
600D
600000 4756u
A IIII q 4872u NEE
NS N N
N~
|| |4978u INEEE] ~~—]_ | 3690u ....(\ ks P NN
il o Cl: 69.2% i T - \(\ |||||| GAS (linits) 1 rrr=a_ // |~ L2 W PPN o ol e B e Kl el el el =
C2: 16.7% M ANURE GLE4 (PP S Ehe ANNANNANY;
C3: 9.8% TTrhrnrtae P I &
C4: 4.3%
B B e T D e T NN R RA R NN R SN, PRy SR RN NN AN AR AR RS SR SR SRS
4_ ,a ,ﬂ 4, a, _ﬂ 4, o TN S A vt Ve Ty i it s Lo et N vk R AP P - ked ot ke e otV e o0 SOt oot s el ot ki i ot oty
s
,490 9,500 9,510 9,520 9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630 9,640 9,650 9,660 9,670 9,680 9,690 9,700
T T T T e T T T T T T R T T T e T R e T T T T T T T T TR T AT
ﬂHded444444444.—44.—4._-_un_-_un_-_un_-_un_-_un_-_un_-_un_-_un_-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_-._-_un_-_un_-_un_-_-._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_-444444444444444444444
L T T T T T T T T T S T T T T T T T TR TR T TR TR TR T TR T
T T T T T T T T T T T T T T T T T
- blk, mod | 75% MRLST: med gy, occ dk gy, tr blk, mod | 85% MRLST: med gy, occ dk gy, tr blk, mod | 6959 MRLST: med gy, occ dk gy, tr blk, 100% MRLST: med gy, occ dk gy, tr blk, mod
rthy Istr, —|sft-sl frm, sb blky-sb plty, occ mot, rthy Istr, sft-sl frm, sb blky-sb plty, occ mot, rthy Istr, mod sft-sl frm, sb blky-sb plty, occ mot sft-sl frm, sb blky-sb plty, occ mot, rthy Istr,
y y-sb p y y-sb p y ) y-sb plty, ) y-sb p y
slty tex, mot, tr calc incl, v calc 7 slty tex, mot, tr calc incl, v calc rthy Istr, slty tex, mot, tr calc incl, v calc slty tex, mot, tr calc incl, v calc
frm ip, sb | 25% CHK: It gy - gy, occ It brn, sft, frmip, sb | 15% CHK: It gy - gy, occ It brn, sft, frm ip, sb | 5% CHK: It gy - gy, occ It brn, sft, frm ip, sb
Ic, tr bent_| mot, rthy Istr, sb blky - sb plty, v calc, tr bent | mot, rthy Istr, sb blky - sb plty, v calc, tr bent | mot, rthy Istr, sb biky - sb plty, v calc
MD: 9,513" MD: 9,608 MD: 9,703"
TVD: 6,708.64 ' TVD: 6,711.45" TVD: 6,712.
Inclination: 87.44 ° Inclination: 89.17 ° Inclination: ¢
Azimuth: 270.47 ° Azimuth: 271.12 ° Azimuth: 27
VS: 3,201.11" VS: 3,295.02" VS: 3,388.9
T T T T T T T T T T T T T T T T T T T T s T e mae
e B B | oo B B B | e B B o | ey T
P T e T T T T T T T T o Ty T T T o T T T p M p M p " p M p T o Mg o o g T g oo o oo oo oo oo o oo

S5 TR
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141 500 MUD WT 9.6+ VIS 36 N
20 146
N =T~ N — = ah [N — N — N
((\/\/\/\:\L\/\I\l/\)) - ™~ DTy I~ U ~
\l Gamma (apf) 7
268 264
0
0
4686 s
u
a 4780u | 600000 4623u |4@m
N -~ N N " A
/l N
'55u NG U R Lk iy iy g v ™\ - =+ 44920u q--
11 68.0% [~rr=d=na | N NRE GAS (unis) R E ke m CL 71.9%
. 17.1% i SURIERENE PPN ' qrE4e B e C2: 16.4%
3: 10.2% - = C3: 8.4%
C4: 3.3%
CETE PEPE PP EPEFOEPE O PERCE FoNE O Rl ek el ek ol o o] . S 0 SR 0 A JEIEE ELPISE PR SE PR S PR or P TSR EE Y, Pt i -l
] emhn e S T s e T e e L R T e tTree AT o oot e e N 0 0 A 00 o000 oy BNRNN 0 0 I D01 3 o SRR O
| [ERES T S
,710 9,720 9,730 9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840 9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 ¢
T T T T T T T T T T R T T T T T T T R T T T R T T s T R T T T R T T T
arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT
T T T T T T T T T T e T T T T T T R T T T R T s T R T T T R TR T T T
T T T T T T T T T T T T T T T T T T
MRLST: med gy, occ dk gy, tr blk, 100% MRLST: med gy, occ dk gy, tr blk, mod | 100% MRLST: med gy, occ dk gy, tr blk, mod | 100% MRLST: med gy, occ dk gy, tr blk, 100% MRLST: med gy, (
t-sl frm, sb blky-sb plty, rthy Istr, slty —|sft-sl frm, sb blky-sb plty, rthy Istr, slty tex, sft-sl frm, sb blky-sb plty, rthy Istr, slty tex, mod sft-sl frm, sb blky-sb plty, rthy Istr, slty mod sft-sl frm, sb blky-sk
ot, tr calc incl, v calc mot, tr calc incl, rr fos frags, v calc mot, tr calc incl, rr fos frags, v calc tex, mot, tr calc incl, rr fos frags, tr chk, v tex, mot, tr calc incl, rr fo
calc calc
MD: 9,798 MD: 9,893"
57" TVD: 6,713.1"® TVD: 6,713.28"
30.48 ° Inclination: 89.88 ° Inclination: 89.91 °
0.75° Azimuth: 270.64 ° Azimuth: 269.44 °
mh VS: 3,482.93" VS: 3,577.07"
. " " " " ' " " " " ' " " ool " 3 " " " " . " " " " ' " " " " N " " " " ' "
o T o T e e e T Y e T e T T e T S T o e T o e S T T T T E T
T Ty T e T Mo e T ST e Mg TE e T e T e T e TR T e T e T e TE e TP T e T e T T e T e T e T e T e w0 e T e WL e T e T e Mg T T e T o TE i 01T
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r 200, 141 142
= — = NN P /Illl\l ’{\\ll- ~ — — - — o - - ——
— ~T\M L ROP _(ft/hr) I/\I/\ N
/\ Gamma (apf) a /:\/\/\/\/\
7~ . /T
’ 0 s B mER s S 7 I/\II\I\\I/\I\/\II[
6000
4673u 600000 #\
]|
[
™ 3870u // 4416u 3
N~/ q L ~ 3143u 5034u ~
i S R - AR N TS /& A mTTTTTCLE 73.9% [V TN
e i S o P F ﬂ‘u_uws = (\ ~1 / ~ T L ...... C2: 15.9% S~ N p N
L C .\\ Jd - l‘ . . lll I
r’\x‘ N .\\ll‘\ e Il\ \..:ld\\l ._ C3:. 7.6% ..lllll\\|||l|.
S ann C4: 2.6% N
ol e e e o T Rk e ol e (0 U ) N P o S o O O A 9 . -o.--: ek do L - I PR e s S T ) bl -
R e Ol 08 i e o USSPl AP ot O A e e e e e e Ay psets i I CES i Rl A T e eI o Fel R AP

,930 9,940 9,950 9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050 10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 1
T

T LB s T T LB s T LB s T T LB s T T LB s T T T T T T T T T T T T T T T T T T
G i SR SRS SRULE SRS, SRURE, SRUSS T SRUCE SN SRS | TRER RUGE SRUE SRR | TR | RIS SRUE SRR | S RS SRLCS B AL SRR TSRS R SRS G SRIEE SR SRUSH (I SRIUET U SRUSH I 3.
T LB s T T LB s T T LB s T T LB s T T LB s T T T T T T T T T T T T T T T T T T
44444444444._4._._-._4._._-._._-._._-4._._-._._u._._uu_._u._._uu_._u._._uu_._u._._u._._u._._u._._u._._uu_._u._._uu_._u._._uu_._u._._u._._-._._-._._u._._uu_._u._._uu_._u._._uu_._u._._u._._u._._u._._u._._uu_._u._._uu_._u._._uu_._u._._u._._-._._-444444444444444
T T s s T T s s T T s s T T s s T T s s T s s T T s s T T s s T T s s T T
U SR SR G e SR SR SHEE SUI, SRUGE  SMANE TG SUIE S SIS SR SURE UL, SURE, SR, SURE | SR R SRS SN RS R BAUNE, SIS S S RAUNE S R SR SR ST
T T T T T T P | [ | | T ! T T T T I T
cc dk gy, tr blk, 100% MRLST: med gy, occ dk gy, tr blk, 4.00% MRLST: med gy, occ dk gy, tr blk, 100% MRLST: med gy, occ dk gy, tr blk, mod | 1009% MRLST: med gy, occ dk gy, tr blk,
) plty, rthy Istr, slty mod sft-sl frm, sb blky-sb plty, rthy Istr, slty | mod sft-sl frm, sb blky-sb plty, rthy Istr, slty sft-sl frm, sb blky-sb plty, rthy Istr, slty tex, mod sft-sl frm, sb blky-sb plty, rthy Istr, slty
s frags, tr chk, v tex, mot, tr calc incl, rr fos frags, tr chk, tr tex, mot, tr calc incl, rr fos frags, tr chk, v mot, tr calc incl, rr fos frags, tr chk, v calc tex, mot, tr calc incl, rr fos frags, tr chk, v
pyr, v calc calc calc

MD: 9,987 MD: 10,082"

TVD: 6,713.71" | TvD(ft) TVD: 6,713.83"

Inclination: 89.57 ° Inclination: 90.28 °

Azimuth: 267.83 °© Azimuth: 270.65 °

: ' VS: 3,764.79"'
4:4:4:4.._._.:._._.:._._.:._._.:._._../\N.&...@N..,O..b..@._._.:._._.:._._..._._.:._._.:._._.:._._.:._._..._._.:._._:._._.:._._.:._._..._._.:._._.,:._._.:._._.:._._..._._.:._._.:._._.:._._.:._._..._._.:._._.:4.
Hﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁdﬁ#ﬁdﬁdﬁdﬁ#ﬁdﬁdﬁdﬁ#ﬁdﬁdﬁdﬁ#ﬁdw
D e e S RIS | eI SRCLCE S R S piate s SLe LIS | LI L L Rt | (| fELLO e S SACE QNGRS + S o LA | PR SSRAEE | RSt | e RIS + I A | LB | SUAAIE | SR | St S LA
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), e e e M B I R 0 O O O [ L|C4 1.8% ] il
Pl Koo b e e Y] Pl ot o e o P N R el

0,150 10,160 10,170 10,180 10,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270 10,280 10,290 10,300 10,310 10,320 10,330 10,340 10,350 10,360 1

arT arT aT ar arT arT aT ar arT ar arT arT aT ar arT arT aT ar arT arT aT ar arT arT aT ar arT arT aT ar arT arT aT ar arT arT aT
i cal R SRIORE | wRlkes, R, e, SRILGE, i, SRLRE, il Sl RS SR TR L R SR SRS L SRR, SRS SR SRR Rl SRS LU LR Rlie SR R TRl RSt SR B Rl g SR
ﬂddddd44444444._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u44444444444444444444
ﬂddddd44444444._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u._._u44444444444444444444
SRR SRS ST SIS SIS SRS SRR SIS IR | SRR, SR Sl SAGE SRR, SEINE Sl SR SR S el U SR S SIS AU SN ST SR UL SRR SRIR, SPUES LORLE, SIS DRI, IR L
7 7 7 7 T T T T T T T T T T T T T

100% MRLST: med gy, occ dk gy, tr blk, mod 100% MRLST: med gy, occ dk gy, tr blk, mod | 100% MRLST: med gy, occ dk gy, tr blk, 100% MRLST: med gy, occ dk gy, tr blk, 100% MRLST: r
sft-sl frm, sb blky-sb plty, rthy Istr, slty tex sft-sl frm, sb blky-sb plty, rthy Istr, slty tex, mod sft-sl frm, sb blky-sb plty, rthy Istr, slty mod sft-sl frm, sb blky-sb plty, rthy Istr, slty —| sft-sl frm, sb blk
mot, tr calc incl, rr fos frags, v calc mot, tr calc incl, rr fos frags, v calc tex, mot, tr calc incl, rr fos frags, v calc tex, mot, tr calc incl, rr fos frags, v calc mot, tr calc incl,
MD: 10,177 MD: 10,272 MD: 10,3

TVD: 6,714.03" TVD (ft) TVD: 6,714.97" TVD: 6,7

Inclination: 89.48 ° Inclination: 89.38 ° Inclinatio

Azimuth: 268.43 ° Azimuth: 269.37 ° Azimuth:

,<w” w.mmo,.ow. VS: 3,953.4"' VS: 4,04
Hd4441144444._._-|_._||_._|._._|._._|4|_._|4._._|._._|._._u._._u._._ul_._ul_._u._._u._._u._._u._._u._._u._._ul_._ul_._u._._u._._u._._u._._u._._u._._ul_._ul_._u._._u._._u._._u._._u._._u._._ul_._ul_._u._._u._._u._._u44411444444114444444,
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0,370 10,380 10,390 10,400 10,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480 10,490 10,500 10,510 10,520 10,530 10,540 10,550 10,560 10,570 10,580
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7 7 T T T

ned gy, occ dk gy, tr blk, mod

y-sb plty, rthy Istr, slty tex,
rr fos frags, v calc

- I I

95% MRLST: med gy, occ dk gy, tr blk, mod
sft-sl frm, sb blky-sb plty, rthy Istr, slty tex,
mot, tr calc incl, rr fos frags, v calc 7

5% CHK: wh-It gy, It gy brn, sft, frm ip, mot,
rthy-sb wxy, sb blky-sb plty, v calc

90% MRLST: med gy, occ dk gy, tr blk, mod
sft-sl frm, sb blky-sb plty, rthy Istr, slty tex,
mot, tr calc incl, rr fos frags, v calc 7

10% CHK: wh-It gy, It gy brn, sft, frm ip, mot,
rthy-sb wxy, sb blky-sb plty, v calc

100% MRLST: med gy, occ dk gy, tr blk, mod
sft-sl frm, sb blky-sb plty, rthy Istr, slty
mot, tr calc incl, rr fos frags, v calc

100% MRLST:

med gy, occ dk gy,
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100% MRLST: Ema gy, occ dk gy, tr bk,
mod sft-sl frm, sb blky-sb plty, rthy Istr, slty
tex, mot, v calc
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sft-sl frm, sb blky-sb plty, rthy Istr, slty tex,
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5% CHK: wh-It gy, It gy brn, sft, frm ip, mot,
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100% MRLST: med gy, occ dk gy, tr blk,

mod sft-sl frm, sb blky-sb plty, rthy Istr, slty
tex, mot, v calc

T T T T
50% MRLST: med gy, occ dk gy, tr blk, mod
sft-sl frm, sb blky-sb plty, rthy Istr, slty tex,
mot, v calc 7 7
50% CHK: wh-It gy, It gy brn, sft, frm ip, mot,
rthy-sb wxy, sb blky-sb plty, v calc
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TVD: 6,714.12"
Inclination: 91.14 °
Azimuth: 268.22 °

65% CHK: wh-It gy, It gy brn, sft, frm ip, mot,
rthy-sb wxy, sb blky-sb plty, v calc 7

35% MRLST: med gy, occ dk gy, tr blk, mod
sft-sl frm, sb blky-sb plty, rthy Istr, slty tex,
mot, v calc
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sft-sl frm, sb blky-sb plty, rthy Istr, slty tex,
mot, v calc
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TVD: 6,714.3"
Inclination: 88.64 °
Azimuth: 268.29 °
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