Well Name
Location
State
Country

API Number
Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Scale: 5"/ 100'
Measured Depth Log

Morning Fresh 13N-15HZ

NW Sec 15 T3N R66W

COLORADO County WELD

USA Rig Number ENSIGN 138
05-123-37000 Field WATTENBERG
DJ BASIN Drilling Completed 7/11/2014
7/7/2014

460' FNL 235' FWL

1'FSL 235' FWL

4851 K.B. Elevation 4864’
6850 To 12093 Total Depth 12093
NIOBRARA B

LSND, H20

Company Anadarko

Address Granite Tower
1099 18th St, S
Denver, CO 80:

Name CAMERON NA
Company COLUMBINE L

Address 2385 S Lipan S
Denver, CO 80:
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Rock Types

DAL T o+ ™ 1+ MARLSTONE
'2: .29’ CONGLOMERATE SEESSSESE METAMORPHIC
=== DOLOMITE W X X ¥ X NO SAMPLE
I DOLOMITIC LIMESTONE E SALT

i TFI SHALY SANDSTONE
STHEN SHALY SILTSTONE
SILTY SHALE
Qa{n TN SILTSTONE

SR GRANITE SANDSTONE NS TILL
I GYPSUM . Ti%. TiT.- SALT-PEPPER SANI SRR TUFF
ISR IGNEOUS —  — _—__ SHALE SRS \WELDED TUFF

==s===—= SIDERITE or LIMONITE I SHALE COLORED
71— LIMESTONE = — SHALE GRAY

Accessories
&% GASTROPOD ~" ARGILLITE GRAIN M HEAVY MINERAL
Fossil .
osslls .a. INOCERAMUS E BENTONITE kE: KAOLIN
= ALGAE 0 OOLITE *, BITUMENOUS SUBSTANCE 44 MARCASITE
= AMPHIPORA = OSTRACOD =+ BRECCIA FRAGMENTS T MARLSTONE
-— BELEMNITE — PELECYPOD 4 CALCAREOUS - MICACEOUS
«~ BIOCLASTIC .H. PELLET m CARBONACEOUS FLAKES w_m MINERAL CRYSTALS
& BRACHOIPOD <+ PISOLITE 4 CHTDK & NODULES
“T~ BRYOZOA &I PLANT REMAINS 2o CHTLT #& PHOSPHATE PELLETS
i%. CEPHALOPOD % PLANT SPORES == COAL - THIN BEDS F PYRITE
. CORAL “* SCAPHOPOD «= DOLOMITIC H SALT CAST
3 CRINOID m STROMATOPOROID + FELDSPAR .* SANDY
%2 ECHINOID . & FERRUGINOUS PELLET S SIDERITE
Minerals
o= FISH . FERRUGINOUS ~ SILICEOUS

(B FORAMINIFERA . ANHYDRITIC ~~ GLAUCONITE - SILTY

Stringer

e ANHYDRITE STRINGER
o BENTONITE STRINGER
== COAL STRINGER

mmmms DOLOMITE STRINGER
mmmm GYPSUM STRINGER
=T LIMESTONE STRINGER
-~ MARLSTONE (CALC) STRG
-+ MARLSTONE (DOL) STRG
== SANDSTONE STRINGER

—— SHALE STRINGER

== SILTSTONE STRINGER

F FOSSIL — ARGILLACEOUS “%. GYPSIFEROUS “ TUFFACEOUS
Other Symbols
P PINPOINT - DSTINTERVAL %7 WIRELINE TESTED - LEF1 E EARTHY
Oil Show “* VUGGY N FAULT % WIRELINE TESTED-RT  Fi{ FINELYXLN
=
T DEAD . . H FORMATION TOP - DRILL STEM TEST BT GRAINSTONE
Engineering
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==
&
¥ CONNECTION (DOWN) =] MN DEPTH (DOWN) A ANGULAR
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. CONNECTION GAS .\_.W_\ NORMAL FAULT F ROUNDED
E EARTHY 4HH CONNECTION GAS (LEFT) % OVERTURNED STRATA & SUBANG
B FENESTRAL . TRIP GAS .\W_r\\ REVERSE FAULT I SUBRND
F FRACTURE HB TRIP GAS (LEFT) CASING
Textures
* INTERCRYSTALLINE m DOWN TIME GAS _‘ SIDEWALL CORE (LEFT)
% INTEROOLITIC {ETE DOWN TIME GAS (LEFT) g SIDEWALL CORE (RIGHT) E% BOUNDSTON
~§ MOLDIC - CORE - LOST i SLIDE Z CHALKY
0 ORGANIC l CORE - RECOVERED . SURVEY < CRYPTOXLN
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P= PACKSTONE
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Sorting
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Slide/Rotate

ROP SCALE: 780 750
0 - 750 FT/HR 0
ROP
132 132
ROP (ft/hr) ROP (ft/Hr) 117 ROP (ft/hr)
ROF : ' GANIMA w o
GAMMA GAMMA SCALE: ~F u N
0 - 300 API - ] » N EE . =T
\\/\I\ U N NA (\\
N
100 7000 | IMUD WT./ VIS IN 9.9/44 OUT 9.9/43| | 70%
10000 700000 700000
Total Gas & Chromatograph . -
GAS Begin Logging on <<<PROBLEMS WITH PASON GAS>>>
8 July 2014 @
Cl---- 1831 MST GAS (unifs) GAS (unifs)
C2------ G1-C4 (PPM G1-C4 (PPM
C3 —omreren PASON TOTAL GAS
G4 weveeene IN "GAS10000" UNITS
0 0 0
0 0 0
Depth Labels 6,810 6,820 6,830 6,840 6,850 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 €
% Lith
6700 7 7 6700 6700
100' Sample Intervals
Bit Data MD: 6.889"
Type: SMITH/ SDi611 TVD: 6.839.52" SEE
Size: 8.75 Inclination: 28.4 ° MD: .m_wmu, |
Jets: 3x16/3x18 Azimuth: 172.29° TVD:6,917.
Well Bore VS: -141.04' Inclination:
TVD TVD (ft) TVD (ft) TVD(ft) Azimuth: 16’
VS: -88.28'
100% SLTY SH: It-med gy brn, sme dk gy,
mot ip, frm-hd, sb blky-sb plty, slty tex, sl
. calc, tr pyr, tr SS strg, tr bent, sl calc; v slw 100% SLTY SH: It-med gy brn, sme dk gy, mot ip, frm-hd, sb blky-sb plty, slty tex, sl
100" OIL SHOWS strm, v tr bl-wht cut , thn fnt ylw-grn flor ring, calc, tr pyr, tr SS strg, tr bent, sl calc; v slw strm, v tr bl-wht cut, thn fnt ylw-grn flor
7700 770{"© stn 7700 ring, no stn
E
G
Oil Show u
T
S
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7000 MUD WT./ VIS IN 10/43 OUT 10/43 7000 // 7000

70000 700000 700000

<<<PROBLEMS WITH PASON GAS>>> 4188u /

GAS (Units) GAS (units) /(\ \ GAS A

G1-C4 (PPM G1-C4 (PPM \CC4 (P
Sharon Springs Top:
MD: 7,114'

0 TVD: 7,003’ 0

0 0

e

,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 7,160 7,170 7,180 7,190 7,200 7

S
T T
T o T T Tl T T T T
6700 6700 6700
8’ MD: 7,079 s Sl TS TS MD: 7,173 TSI T T
0.18 TVD: 6,982.7' TVD: 7,033.14'
/.87 VD Inclination: 53.57 ° VO Inclination: 61.47 ° VO (M
Azimuth: 173.58° Azimuth: 175.68°
VS:-19.76' VS:59.28'
100% SLTY SH: It-med gy brn, sme dk 70% SLTY SH: It-med gy brn, sme dk gy, mot ip,
gy, mot ip, frm-hd, sb blky-sb plty, slty frm-hd, sb blky-sb plty, slty tex; 15% MRLST:
100% SLTY SH: It-med gy brn, sme dk gy, mot ip, frm-hd, sb blky-sb plty, slty tex, tex, sl calc, tr pyr, tr bent, sl calc; slw dk-med gy, speckl wh cal, mod frm, brit-fri ip, slty-gt
sl calc, tr pyr, tr bent, sl calc; v slw strm, v tr bl-wht cut, thn fnt ylw-grn flor ring, strm, v fnt bl-wht cut, thn fnt ylw-grn flor tex, blky-sb blky, calc; 15% CHK: med-dk gy-bf gy,
7700 no stn 7700 ring, no stn blky-sb plty, rthy-wxy tex, sft-mod frm, brit-fri, v calc; 7700
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MUD WT./ VIS IN 10.1/46 OU

Niobrara Top:

Niobrara B Top: ﬁ
NOT SEEN
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TOOH for
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MD: 7,267 MD: 7,363’
TVD: 7,075.43' TVD: 7,104.59'
Inclination: 65.05 ° Inclination: 79.49 °
Azimuth: 176.47° Azimuth: 176.68 °
VS: 143.13' VS: 234.27'
60% CHK: med-dk gy-bf gy, blky-sb plty, rthy-wxy tex, sft-mod frm, brit-fri, v calc; 30%

MRLST: dk-med gy, speckl wh cal, mod frm, brit-fri ip, slty-gt tex, blky-sb blky, calc; 10%
SLTY SH: It-med gy brn, sme dk gy, mot ip, frm-hd, sb blky-sb plty, slty tex; slw strm, v fnt
miky bl-wht, thn fnt ylw-grn flor ring, no stn

> MRLST: dk-med gy,
o CHK: med-dk gy-bf g

t; v slw strm, v fnt bl-wht, thn fnt y|

speckl wh cal, mod frm, brit-fri ip, slty-gt tex, blky-sb blky, calc;
y, blky-sb plty, rthy-wxy tex, sft-mod frm, brit-fri, v calc; tr

Iw-grn flor ring, no stn

60% MRLST: dk-med gy, spe«
med-dk gy-bf gy, blky-sb plty, 1

fnt mlky bl-wht, mod thk mod
i | |
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TD Curve VIS IN 9.9/44 OUT 10.2/45 Wmmws

(7450'MD/7114'TVD) P

@ 0019 MST on 9
)llllmmw.w\\.( July 2014

GAS (units) 1841u GAS (units)
7 _ 7 G1-C4/(PPM f 2652u Gi-C4(PPM) | | 2570u Amm
asing 318u ™ T\ ~ =
) 0130 APEan Ve ,(\ vd yd
== ]
~\§ ol A TN\ / 0
(L T T T

,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 7,610 7,620 7,630 7,640 i

L L A A L A L,
T T T T N g T A T T T T I T Y e T T R e T N T T
Projection to Bit: |Bit Data 6700 6700
7450'MD Bit #: 2 "
88.00 INC Type: VS513D 4
181.00 AZM Size: 6 1/8
Depth In: 7,450 '
T ST o e T Jals 8X18 e B A A U
2 e €2 S 1P 2. | T PR £ S 2 S L —. ,
TVD: 7,114.06' 1M 7,512 ™o
o N TVD: 7,117.74'
Inclination: 88 Inclination: 90.37 ° ¥
Azimuth: :W_A Azimuth: 179.9° *
| f , ,
kl wh cal, mod frm, brit-fri ip, slty-gt tex, blky-sb blky, calc; 40% CHK: 50% CHK: med-dk gy-bf gy, blky-sb plty, rthy-wxy tex, sft-mod frm, brit-fri, v calc 50% MRLST: dk-med gy, 55% CHK: med-dk gy-bf gy, sb blky-sb plty, rthy-wxy 1
thy-wxy tex, sft-mod frm, brit-fri, v calc; tr Slty Sh, scat pyr, tr bent; slw strm, speckl wh cal, mod frm, brit-fri ip, slty-gt tex, blky-sb blky, calc; tr Slty Sh, scat pyr, occ calc frags; slw gy, speckl wh cal, mod frm, brit-fri ip, slty-gt tex, blky-s
br bl flor ring, no stn strm, v fnt bl-wht, mod thk mod br bl flor ring, tr stn strm, fnt mlky bl-wht, mod thk br bl flor ring, no stn
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300! 300!
ROP (ft/hr) ROP (ft/hr)
119 A AL LA G A ANANK( e GAMMA (aph) 125 NN~
an - — o "= T 7 L/ MNAL/
B =
YT\ NO NO
0 0
. . GAMMA \()\\) GAMMA
T T T
MUD WT./ VIS IN 9.3/43 OUT 9.5/48 | 70%0 7000 MUD WT./ VIS IN 9.2/43 OUT 9.4/50
70000 700000
<<<PROBLEMS WITH PASON GAS
GAS (units) GAS (units)
3u G1-C4 (PPM G1-C4 (PPM
) 1742u Il
343u u
i — N~ , : 834u
(\\ ~ )(\ b T T——— - L — 0 -
9 —17 — o
,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 7,830 7,840 7,850 7,860 7
T T LB s T T LB s T s T T LB s T T LB s T T LB s T T LB T LB s T T LB s T T LB s T
ﬂddddd444444444444._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_-._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_-._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u444444444444444444444444
e e e e s R e T s R s e e s e e P R e s T g Wnde e e T e s B gl
6700 6700
MD: 7,700’ MD: 7,795’
H H . o ’ )
Inclination: 88.4 Inclination: 88.18 °
Azimuth: 179.62° Azimuth: 179.09°
VS:570.38' VS: 665.33'
T
ex, sft-mod frm, brit-fri, v calc 45% MRLST: dk-med 50% CHK: med-dk gy-bf gy, sb blky-sb plty, rthy-wxy tex, sft-mod frm, brit-fri, v calc 50% MRLST: dk-med 60% CHK: med-dk gy-It gy, sb blky-sb plty, rthy-wxy tex, sft-mod frm, brit-fri,
b blky, calc; tr los, scat pyr, occ calc frags; siw gy, speckl wh cal, mod frm, brit-fri ip, slty-gt tex, blky-sb blky, calc; tr los, scat pyr, scatt calc frags;slw gy, mot cal, mod frm, slty-gt tex, blky-sb blky, calc; tr dissm pyr, scatt calc fre
strm, v fnt bl-wht, thn fnt bl flor ring, no stn mod thk mod br bl flor ring, no stn
Tiou it | | |
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750! 750! ¥
300! 300!
ROP (ft/hr) 122 ™ 114 ROP (ft/hr)
- 7 e QAN (o)) —i— \\ SAUVA (e = 17
\L /I:|:\(l\ll1\:/\(:\l\/\(l\ I ~\ NS A \ /\/ \|l\/\/l\
0 I~ 0
0 =] ~/ 0 <
7000 150 107u_|MUD WT./ VIS IN 9.1/42 OUT 9.3/51
70000 15000 -
MRS =
>>> —
GAS (units) GAS (units)
G1-C4 (PPM C1-C4|(PPM <<<PROBLEMS WITH PASON GAS>>>
438u <<<GAS SCALE CHANGE>>>
T
—~— 0 - 117u M 97u
el | |
,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 8,050 8,060 8,070 8,080 €
i PR ¢ NS o Ry § WEFERR, p pEEE Y ¢ FOEENELS o SRR, § WESFERU, § R R b EOEEIEL § PR, 1 PO p Ry ¢ TR § Ry WAy p Ry  FTSEIUta § Ry n Sy ¢ R TR B RS DRI Ry n WEFEREY  pRRC N, ¢ TEINELS Ry § WERFER p Ry ¢ EOEEINELS § RSP, | R, § T, ¢ TR §
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6700 6700
_._._.._._.. I T T 41414141414%414141414 I T T L L e R | R e T T El
MD: 7,889’ TVD (ft) MD: 7,984 TVD (ft) MD: 8,079’
TVD: 7,124.82' TVD: 7,126.07' TVD: 7,126.81'
Inclination: 89.11 ° Inclination: 89.38 ° Inclination: 89.72"
Azimuth: 178.51° Azimuth: 179.56 ° Azimuth: 179.5°
VS: 759.3' VS: 854.29' VS: 949.28'
v calc 40% MRLST: dk-med 60% MRLST: dk-med gy, mot cal, mod frm, slty-gt tex, blky-sb blky, calc 40% CHK: med-dk gy-It gy, sb 55% MRLST: dk-med gy, mot cal, mod frm, slty tex, blky-sb blky, calc, 45% CHK: med gy-It gy, sb
gs; slw strm, fnt mlky bl-wht, blky-sb plty, rthy-wxy tex, sft-mod frm, brit-fri, v calc; tr dissm pyr, scatt calc frags; v slw strm, v fnt bl-wht, blky-sb plty, occ plty, rthy-wxy tex, sft-mod frm, v calc; occ calc frags; slw strm, mod fnt miky bl-wh
mod thk mod br bl flor ring, tr stn thk dull bl flor ring, no stn
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750 750 ¥ 750
300 300 300
ROP (ft/hr ROP (ft/hr ROP (ft/]
GAN \__,M A MB P 125 LA~ AN NA 1 24— A~ A i) b A/ ] — mh\ll\/\/ N PN gErH
= P e —
0 0 0
0 0 0
150 150, 150]
15000 15000 <<<PROBLEMS WITH PASON GAS>>> 15000
89u
1 | 724 67u
—
GAS (Units) GAS (Uinits) § 70u GAS (Uni
G1-C4 (PPM oz >
0 0 0
0 0 0

,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 8,260 8,270 8,280 8,290 8,300 €
T

o T T T T T T T T T T T T T T T T T T T T T T R T T R T T T TR T T T
T T T T T T T T T T T T T T T T T T T T T T T T g T AT o T T o T oo T o T o T o T oo o
6700 6700 6700
_._-_|.1141414141414141414141414 T T T 41414141414141414141414J-._-_|J1._-_|.11._-_|J1._-1.11._-_|.11._-1.11._-1.11._-_|.11._,
TVD (ft) MD: 8,173’ TVD (ft) MD: 8,268’ TVD (ft)
TVD: 7,127.12' TVD: 7,127.47
> Inclination: 89.91 ° Inclination: 89.66 °
Azimuth: 179.37° Azimuth: 178.66 °
VS:1,043.27' VS:1,138.26'
60% MRLST: dk-med gy, mot cal, mod frm, slty tex, blky-sb blky, calc, 40% CHK: med gy-It gy, sb 65% MRLST: dk-med gy, mot cal, mod frm, slty tex, blky-sb blky, calc, 35% CHK: med gy-It gy, sb 60% MF
, mod blky-sb plty, occ plty, rthy-wxy tex, sft-mod frm, v calc; occ calc frags; slw strm, fnt mlky bl-wht, thk mod blky-sb plty, occ plty, rthy-wxy tex, sft-mod frm, v calc; scatt dissm pyr, occ calc frags; slw strm, mod fnt blky-sb |
br bl flor ring, no stn mlky bl-wht, mod thk mod br bl flor ring, no stn bl-wht, r
Tiov | | riod | | | | Tiov
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7607 Tl @l ]
00 300 k41 7/11/2014
r) L L} RoP (uhn) 114 ROP (ft/Hr)
ﬁ\l > L 122 - Ne—N = AT L~ \I‘\I\:,_ 20 N PN GANIMA wnv\\/(l\\
4 \\ ~—
™~ 0 0
=g = 0 0
MUD WT./ VIS IN 9.1/39 OUT 9.3/45 150 150
15000 15000
7 <<<PROBLEMS WITH PASON GAS>>>
u
: ]
S, 64u GATm nits) GAS (units)
% i - P 54y G104 PPM
N - T ——
0 0
0 0

,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 8,490 8,500 8,510 8,520 €

T T s T T LB s T T T LB s T s LB T T T s

T T T T T R T e T T T T T T T T T T T T T T R T T T T T T T TR
e SRS S L SRV L SRR S SRS S SRR R SR SRS SRR SR SRR R SR SR SR S U R R R L I L A AL
6700 6700
f141414141414141414141|_|_||11|_|_||11414141414141414141414141414141414141414141414141
| | |
MD: W_wmm. TVD (ft) MD: W_L.mm. TVD (ft)
TVD: 7,127.98' TVD:7,128.29'
Inclination: 89.72 ° Inclination: 89.91 °
Azimuth: 179.66° Azimuth: 180.76°
VS:1,232.26' VS:1,326.22'
LST: dk-med gy, mot cal, mod frm, slty tex, blky-sb blky, calc, 40% CHK: med gy-It gy, sb 60% MRLST: dk-med gy, mot cal, mod frm, slty tex, blky-sb blky, calc, 40% CHK: med gy-It gy, sb 55% MRLST: dk-med gy, mot
olty, occ plty, rthy-wxy tex, sft-mod frm, v calc; scatt dissm pyr, occ calc frags; slw strm, fnt blky-sb plty, occ plty, rthy-wxy tex, sft-mod frm, v calc; scatt dissm pyr, occ calc frags; slw strm, fnt mlky blky-sb plty, occ plty, rthy-wxy
nod thn mod  br bl flor ring, no stn bl-wht, mod thk dull bl flor ring, no stn bl-wht, thn fnt bl flor ring, no sl
| | | | i | | | i
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L4 2 ¥ 750
300! 300!
| _ ROP (ft/hr A~ L4 Lo || ROP (ft/Hr)
_I\l TN~ ~~UNAA=l121 R e I Ie éi\mwv ™ i NA=121 Y N \ G \ b [T~ A ——— Dag
\l \ = A 117
0 el L — 0
0 7T 0
150 150
15000 15000
<<<PROBLEMS WITH PASON GAS>>>
m,m_(_ 7 7 mﬂ,r_
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MD: 8,551 VoM MD: 8,646’ VoM MD: 8,740’
TVD: 7,128.03' TVD: 7,127.29' TVD: 7,126’
Inclination: 90.4 ° Inclination: 90.49 ° Inclination: 91.08"
Azimuth: 181.83° Azimuth: 179.08° Azimuth: 179.55°
VS:1,421.11' VS: 1,516.05' VS:1,610.08'
wh cal, mod frm, slty tex, blky-sb blky, calc, 45% CHK: med gy-It gy, sb 65% MRLST: dk-med gy, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc, 35% CHK: med gy-It gy, sb 60% MRLST: dk-med gy, mot wh cal, mod frm, slty-g
tex, sft-mod frm, v calc; scatt dissm pyr, occ calc frags; slw strm, fnt mlky blky-sb plty, occ plty, rthy-wxy tex, sft-mod frm, v calc; scatt dissm pyr, occ calc frags; slw strm, fnt miky blky-sb plty, occ plty, rthy-wxy tex, sft-mod frm, v calc;
n bl-wht, thk br bl flor ring, no stn bl-wht, thk mod br bl flor ring, no stn
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TVD (ft) MD: 8,834’ TVD(ft) MD: 8,929’
TVD: 7,124.08' TVD: 7,122.12'
> Inclination: 91.26 ° Inclination: 91.11 °
Azimuth: 179.72° Azimuth: 179.32°
VS: 1,704’ VS: 1,798.97'
 tex, blky-sb blky, calc, 40% CHK: med gy-It gy, sb 60% CHK: med gy-It gy, sb blky-sb plty, occ plty, rthy-wxy tex, sft-mod frm, v calc, 40% MRLST: dk-med 65% CHK: med gy-It gy, sb blky-sb plty, occ plty, rthy-wxy tex, sft-mod frm, \
scatt dissm pyr, occ calc frags; slw strm, fnt mlky gy, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc,; scatt dissm pyr, occ calc frags; slw strm, fnt mlky gy, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc,; scatt dissm pyr, occ
bl-wht, mod thk mod br bl flor ring, no stn bl-wht, mod thk mod br bl flor ring, no stn
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VD (f) MD: 9,023’ TvO (9| MD: 9,118’
TVD:7,120.15' TVD: 7,118.96'
Inclination: 91.29 ° Inclination: 90.15 °
Azimuth: 178.26° Azimuth: 177.48°
VS:1,892.94' VS: 1,987.93'
/ calc, 35% MRLST: dk-med 70% CHK: med gy-It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, 30% MRLST: dk-med gy, 70% CHK: med-dk gy, occ It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, 30%
calc frags; slw strm, fnt miky mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc,; scatt dissm pyr, occ calc frags; v slw strm, v fnt MRLST: med-dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; slw strm, fnt
bl-wht, mod thk mod br bl flor ring, no stn bl-wht, thn mod br bl flor ring, no stn
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60% CHK: med-dk gy, occ It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, 50% CHK: med-dk gy, occ It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, 50% — 1
40% MRLST: med-dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; tr pyr;v MRLST: med-dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; scat pyr frags, |
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4° Azimuth: 177.39 VS: 2 459.83'
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5% CHK: med gy gy, occ It&dk gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, 25% 80% CHK: med gy gy, occ lt&dk gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, 90% CHK: lt-med g
ARLST: med-dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; slw strm, v fnt 20% MRLST: med-dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; slw strm, 10% MRLST: dk gy
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SRR 1 TRy | WP | Ry 1 ECTERI | TRy | WP | Ry 1 AT | TRy | MR | i B TR o S s R Ry £ I ERERL o SR s TR Ry £ SCIEERERL o SR s R R | SEIEERERL o SR R
6700 6700
BB B B S R R T e e B R B e R S e e e B S BRI
MD: 9,685’ TVD (ft) MD: 9,779’ TVD (ft)
TVD: 7,112.72' TVD: 7,110.62'
Inclination: 91.17 °© Inclination: 91.39 °
Azimuth: 177.05° Azimuth: 176.53°
VS:2,554.78' VS:2,648.71'
/ gy, occ dk gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, 85% CHK: It-med gy gy, occ dk gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, 100% CHK: It-med gy gy, occ dk gy, sb blky-st
& blk, mot wh cal, mod frm, sity-gt tex, blky-sb blky, calc; slw strm, fnt 15% MRLST: dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; tr fos frags; tr MRLST: dk gy & blk, mot wh cal, mod frm, sl
< dull bl flor ring, no stn 7700 slw strm, fnt bl-wht, thn dull bl flor ring, no stn 7700 miky bl-wht,mod thk br bl flor ring, no stn
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,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 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 1
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: TVD (ft) : TVD (ft)
MD: 9,873’ MD: 9,967’ MD: 10,061'
TVD: 7,107.99' TVD: 7,104.77' TVD: 7,101.6€
Inclination: 91.82 ° Inclination: 92.1 ° Inclination: 91,
Azimuth: 175.9° Azimuth: 176.73° Azimuth: 176.-
VS:2,742.59' VS: 2,836.46' VS:2,930.35'
) plty, rthy-wxy tex, mod sft-mod frm, v calc, 100% CHK: It-med gy gy, occ dk gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, tr 90% CHK: It-med gy gy, occ dk gy, sb blky-sb plty, rthy-wxy tex, mod
ty-gt tex, blky-sb blky, calc; mod fst strm, fnt MRLST: dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; slw strm, fnt miky bl-wht, MRLST: dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, cal
dom:oa j: dull bl :o,« ring, no wJ: 7700 c_.s,::. thk 30@, br bl flor :ﬂ@_ no stn ,
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TVD(ft) MD: 10,156 TVD(f) MD: 10,250’
! TVD: 7,100.58' TVD: 7,101.46'
70 Inclination: 89.6 ° Inclination: 89.32 °
18° Azimuth: 178.82° Azimuth: 178.21°
VS: 3,025.32' VS: 3,119.32'
sft-mod frm, v calc, 10% 95% CHK: It-med gy gy, occ dk gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, 5% 100% CHK: It-med gy gy, occ dk gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v
c; slw strm, mod fnt MRLST: dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; mod slw strm, fnt calc, tr MRLST: dk gy & blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; slw
7700 bl-wht, mod thk mod br bl flor ring, no stn 7700 strm, mod fnt bl-wht, mod thn dull bl flor ring, no stn
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TVD (ft) MD: 10,345’ TVD(ft) MD: 10,440 TVD(ft)
TVD: 7,102.48' TVD: 7,103.43'
Inclination: 89.45 ° Inclination: 89.41 °
Azimuth: 178.1° Azimuth: 177.82°
VS: 3,214.31' VS: 3,309.3'
100% CHK: med gy gy, occ dk gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc, tr 80% CHK: med-dk gy gy, occ It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc; 20%
MRLST: blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; slw strm, fnt bl-wht, mod MRLST: dk gy-blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; slw strm, fnt mlky
7700 thn mod Qc,__ bl flor ring, no stn 7700 w,v_.<<2. thn Jsoa dull bl J_oﬂ ring, no ,mS 7700
rrryrrrrrrrrrrrrrrrrr ey T T T T T T T T T T T T T T T T T T T T T T T
X . i I . I
i i ~ A ~ A
it . 1r it . 1r ; ;
3 3
i i
i _” o u. - W._” o ) o u. - W._” o
& I h & & I h &




750 ¥ 750
300 300
/™ /\

N — — T ROP XN~ / ™ RoB\fu
%Y(())gyk\))k v /))\ /k/)\l))))\:z \\k m?w>¥v )\JM(())((\(I\(/S//\)>\\<((() \ g)\)(}\\k {3§)F>\<{lk<>\
_ N [

0 0
0 0
7000 7000
700000 700000
2297u
s) Nmmwc GAS (units) | GAS (units)
M G1-C4 (PPM - G1-C4 (PPM
- 1525u
1094u
L
==
0
ll\\\\ 0 0

0,510 10,520 10,530 10,540 10,550 10,560 10,570 10,580 10,590 10,600 10,610 10,620 10,630 10,640 10,650 10,660 10,670 10,680 10,690 10,700 10,710 10,720 1

6700 6700
J4414141,41414...1....-...1....-...1....-...1....-._.1._._|._.1._._|...1....-...1....-...1....-..1....-...1....-...1....-...1....-...1....-.A.1._._u...1....-,...1....-...1....-._.1._._|._.1._._|...1....-...1....-...1....-...1....-._.1._.114#ﬁ#ﬁﬁﬁdﬁd
MD: 10,535’ e MD: 10,630’ VO MD: 10,724 "
TVD: 7,104.74' TVD: 7,106.38' TVD: 7,108.
Inclination: 89.01 ° Inclination: 89.01 ° Inclination: 8
Azimuth: 179.1° Azimuth: 178.65° Azimuth: 177
VS: 3,404.29' VS: 3,499.27' VS: 3,593.2¢

90% CHK: med-dk gy gy, occ It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc; 10% 85% CHK: med-dk gy gy, occ It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc; 15%
MRLST: dk gy-blk, mot wh cal, mod frm, sity-gt tex, blky-sb blky, calc; scat fos frags; slw strm, MRLST: dk gy-blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; scat fos frags; slw strm, mod

fnt bl-wht, thkmod br bl flor ring, no stn 7700 nt bl-wht,mod thn mod dull bl flor ring, no stn
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VS: 4,065.16' VS:4,159.08' VS: 4,253.91
o . , . 80% CHK: med-dk gy gy, occ It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc;
od sft-mod frm, v calc; 80% CHK: med-dk gy gy, occ It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc; 20% MRLST: dk gy-blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; scat fos frags, tr
Ky, calc; scat fos frags, tr 20% MRLST: dk gy-blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; scat fos frags, tr ] .
: pyr frags; slw strm, mod fnt bl-wht,mod thn mod dull bl flor ring, no stn
pyr frags; slw strm, fnt bl-wht, thkmod br bl flor ring, no stn
| 7700 7700
[T T T T T T T T TTT]d I T
i a - ".r.,”_ ".r.,”_
& L o Th 1 i
. ¥ L & L L -t
A A A A




750 ¥ 750
300 300
N A N\ A\ N ~
A ROP (ft/Hr) \/ s \/\III/\/ \l(\/l\ NAAA \/\l\/\/\l\/\ N NA~A M |ITO ﬂv/\l /\/ \ /l\/\ V —~7 N /\ /\/\ NA\V /\/III\ HOP (it
GAMMA (agf) W N — N GAMMA (agf) 106 GAMMA
» /{101 97 83
o 0 o T
0 0 0
JD WT./ VIS IN 9.0/40 OUT 9.0/42 7000 7000
/00pU 700000 700000
GAS (units) GAS (units) GAS (unif
C1-C4 (PPM G1-C4 (PPM C1-C4 (P!
218u mh-.wc
0 0 0
' ;
T ——r }
1,390 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 11,570 11,580 11,590 11,600 1
T s aT T arT T aT T ar T arT T arT T aT T ar T arT T arT T aT T ar T arT T arT T aT T ar T arT T arT T aT T arT T aT s ar T aT T arT s aT T ar T aT T arT T aT s ar T aT T arT s aT T ar T U T _
6700 6700 6700
o e T T T T T T T T T T T T T Ly g | R | D T T T T T T By ) R o ST o wOE S o R o o L R, | PR | R,
TVD: 7,093.91'
Inclination: 92.81 °
Azimuth: 179.71°
VS: 4,442.6'
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85% CHK: med-dk gy, It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc; 15% 90% CHK: med-dk gy, It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc; 10% 80% CHK: med-dk gy, |
MRLST: dk gy-blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; cal frags, scat fos MRLST: dk gy-blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; cal frags, scat fos MRLST: dk gy-blk, mot
frags, tr pyr frags; mod fst strm, fnt mlky bl-wht,mod thk br bl flor ring, no stn 7700 frags, tr pyr frags; mod fst strm, fnt mlky bl-wht,mod thk br bl flor ring, no stn 7700 frags, tr pyr frags; slw s
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gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc; 20% 90% CHK: med-dk gy, It gy, sb blky-sb plty, rthy-wxy tex, mod sft-mod frm, v calc; 10% 90% CHK: med-dk gy, It gy, sb blky-sb plty, oc
wh cal, mod frm, slty-gt tex, blky-sb blky, calc; cal frags, scat fos MRLST: dk gy-blk, mot wh cal, mod frm, slty-gt tex, blky-sb blky, calc; cal frags; mod fst 10% MRLST: dk gy-blk, mot wh cal, mod frm,
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¢ blky, rthy-wxy tex, mod
S| slty-gt tex, blky-sb blky
or ring, no stn

Inclination: 91.26 °
Azimuth: 178.01°
VS:4,961.36'
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