Well Name
Location

State

Country USA

APl Number
Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

ALS
Empirica

Scale: 5"/ 100
Measured Depth Log

WAAG 23_hz

Sec. 19 T7N-R65W

Colorado County Weld

Rig Number Patterson UTI 346

051234034900 Field Wattenberg
DJ Basin Drilling Completed 7/19/2015
7/13/2015

SHL:

2343' FWL, 285' FSL
Sec. 19 T7N-R65W
Latitude: 40.55485°
Longitude: 104.7079°

Proposed BHL:

2225' FEL, 495' FSL
Sec. 24 T7TN-R66W
Latitude: 40.55498°
Longitude: 104.7239°

4,868 K.B. Elevation 4,892.5'
5,000 To 11,939 Total Depth 11,939
Niobrara B

Water Based

Operator
Company Extraction Oil & Gas

Address 1888 Sherman St., Suite 200
Denver, CO 80203

Geologist
Name Jared Rouse
Company Extraction Oil & Gas

Address 1888 Sherman St., Suite 200
Denver, CO 80203

mx._._u%,n._. ION

Ol & Gas

Other

Equipment ML-339

Comments Start: 7-13-15
Standby: TBD
TD: TBD

Services Provided 2-man Logging
On Site Geosteering

Logger Names Dominic Pitre / Nicholas \

Address Empirica, LLC.
6360 W Sam Houston Pk
Suite 100
Houston, TX 77041
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Weld County, Colorado
Spud Date: 7-13-15/ |
Surface Casing @ 927
Intermediate Csg @ 7 7

2-man Logging / Geosteerin

MW: 9.04
Lo VIS: 34

N B DO
o
o

OP (min/ft.)
unjits

lwlaNalb: ]
=
=

Pit-(puy

Slide/Rotate

Depth Labels

6,460 6,470

T
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 6,630 €

R 5 rrr
Bit #: ”_.7 7 _ 7 7 200 7/15/15 Bit #: 2 _ 7
Type: VS513HG 4000 ._.xcm” Varel
Size: 8 3/41] 25 Size: m.w.m |
Depth In: 910' 480U ROP (min/fl) mmvﬁ:._:. 6,603
Depth Out: 6,603’ GAIMA (urjits ours: 2.2 hrs
Hours: 12.6 hrs | garant) Jets: 811 |
pu) .

Avg Ft/Hr: 451 '/hr SIN: 315345
Jets: 7+14 | | A 7 7 7

o S/N: 4008557 = W m Y Calibrate Filaments 7~

Total Gas & Chromatograph

O>m ssmsmmn

100 units = 1% methane

T T T T T T
AVG BGG: 170u 1E4 1E6

cl — SASHHHSTENT4 (PRV) rmshel, X
...... - PR
c2 Depths Correspond to Dril 100 154 P \\\ i = /\ /; 100 154
c3 /
B . . J
c4 o oy T .
10 1,000 N 550 1 A ki R 10 1,000
m >
" "
6300 NW @ 6560' 6300
MD: 6,543' ; L
TVD: 6,519.32" MD: 6,6
Inclination: 1.8° ._.<_.u. mum
well Bore Azimuth: 32.7° _:o.__:m:n,
VOt VS: -268.86' VOt Azimuth
TVD VS: -26€
6560-6620 60% SS: clr-trnsl off wh-trnsl v It gy, occ 6620-6680 65%
op wh bdg, mod-w srtd, pred f-u f sb rd-rd grs, 5% dk frm, v arg, UM:M
. lithics, rr fnt yel str lamn, v frm-hd gr sup sd grs cons non calc, 35% <
6500-6560 80% SS 20% SLTST: pred gy, ip wh- wisil & arg cmt, sli calc ip, 40% SLTST: It gy-mod gy wh bdg, mod-w
offwht- tn, pred sb blky, occ sb plty, mod- p srtd, pred Wi brn hue =3.< arg c-:._oa srtd, occ sd grs, occ lithics, rr fnt yel !
fgrsdclus, occ ufgrclus, frm- fri, sl arg- sity thru, sdy _Ecaw. :o:. calc mq mky bl oE. fr yel orng ‘ﬂmma_ hvy wi sil & arg cmt,
sme pyr,lith frag thru, sil- cal cmt, ip sl calc, sme gy oil flor qma_.qmma_ 1:@. ' flor rsdl resd| rin
slty intbds, v g bri It bl flor cut, dk yel- org gn resd cut
7600 7600
. B
Oil Show g

Images




MW 9.4 3 mwo.e | fs 101
VIS 34 “bob VIS 35 “bob
25 25
ROP (min/fl) ROP (min/fl) 567u
GAMMA (urjits GAMMA (urjits
GAS (units) GAS (Units)
BPtt-(pu BPHit-tpu)
0 ﬁ 0 ~N \/\ll\/ N /N
20 - N~ | T~ AEEBRAY EREEN %E
A = o SPAL LD AL o \/l(\\)\ﬂ(/\/k\(( AT~ AN ~~ ===
e To— To— g
,640 6,650 6,660 6,670 6,680 6,690 6,700 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 6,850 €
T T T T T T T 7T T 1 1 T T 1T T 11 1 T
AVG BGG: 150u 1F4 1E6 AVG BGG: 190u 1E4 186 AVG B!
1,000 1E5 1,000 MMA \ R LTI SR EES ot~
- \\\ttl ekl . susas P RERS (Unis) LG4 (PPM) \l\.\l =T e B e o e s B T R Q;:Mv.o_.n(?& L
N 100 1E4 / / R R T /‘ I
/'\ .‘nllll s~:'. //\ "..:|.|.|||l.|| ~talada ) S O A S g o . |.:|.|-||.¢.~:o¢ m —— .
i 10| |1,p00 H i T 11,000 b m
: - : st : W
' : | : "
WOB: 10Klbs 6300 MD: 6,732' 6300
Rotary: ORPM TVD: 6,707.42'
Strokes: 156SPM Inclination: 10.6° MD: 6,825' MD: 6,85
Pump Rate: 546GPM Azimuth: 299° TVD: 6,798.05' TVD: 6,8:
| | VS: -255.27' Inclination: 15.2° Inclinatior
Azimuth: 296.9° Azimuth:
VS: -236.39' VS: -228.
14.24'
n: 4.1°
Mw_w.wo TVD (ft) 6740-6800 SLTST (80%): mod gy brn, rrtn, tr It gy, | TvD ()
. . .
SLTST: It gy-mod gy wi brn hue, 6680-6740 SLTST (75%): mod gy b, rrtn, tritgy, | ™M brit, varg mod fis sb blky-sb plty ctgs, p-mod
d srtd, occ sd grs, occ sdy intbds, frm, brit, v arg mod fis sb blky-sb plty ctgs, p-mod m_nﬂ” i _ma%ﬂ _%M_ =_ ma_w _Ecam.aso: Mw_o. Noa\“ mw. 6800-6860 SLTST (80%): mod gy brn, rr tn, tr It gy,
S: clr-trns! off wh-tmsl v It gy, occ op | STtd decr sd grs, tr sdy intbds, non calc, 25% SS: om- M_:mao Emmv\q_wmx Ws.@% EM ﬁ-<<_m X ._ predi-u frm, brit, v arg mod fis sh blky-sb plty ctgs, p-mod
srtd, pred f-u f sb rd-rd grs, 5% dk clr-trnsl off wh-trnsl v It gy, mod-w srtd, pred f-u f sb w q:.n“ grs, oa ithics, :. J_ Mm str mqﬁ::._.< srtd, rr sd gr incl, tr sdy intbds, non calc, 20% SS:
str lamn, v frm-hd gr sup sd grs cons rd-rd grs, 5% dk lithics, rr fnt yel str lamn, v frm-hd gr 3_7 . ar M:ﬂ_m M:m Mo:m_<<_ S! m% %3 ’ m__= clr-trnsl off wh-trnsl v It gy, mod-w srtd, pred f-u f sb
sli calc ip, fr yel orng resd! hvy oil sup sd grs cons wi sil & arg cmt, sli calc ip, mky bl omaﬂ _U.M” y bicut, p-iryel orng resdl vy ofl flor rd-rd grs, 5% dk lithics, rr fnt yel str lamn, v frm-hd gr
g cut, p-fr yel orng resdl hvy oil flor rsdl resdl ring rediresaining sup sd grs cons wi sil & arg cmt, sli calc ip, mky bl
cut, p-fr yel orng resdl hvy oil flor rsdl resdl ring
7600




mwos [f | ]s

Hours: 2.2 hrs _ 7
Avg Ft/Hr: 131 ‘/hr_

T AA O
200 m:#wii:: MW 9.1
VIS 43 Bit #: 2400 Type: Smith SD611 VIS 38
Type: Varel Size: 8 3/4- ||
Size: 8.75, iy Depth In: 6,892"
Depth In: 6,603'is) | Jets: 6X18 |

Depth Out: 6,892' | g/N: JJ7385

\

~ Jets: 8*11 A

,860 6,870 6,880

S/N: JJ5345

(2]

L

,890 6,900 6,910 6,920

N B DO

L

\(
/

6,940 6,950 6,960

7,030' MD
6,984' TVD
8 _155.29' VS

NA I\
ZdRS

M\
- )\

7,020 7,030

_m:mqo: Spring

/\

MW 9.7 INiobrara A
VIS 36| |7,070' MD |
7,015' TVD
-129.38' VS

7,040 7,050 7,060 7,070 q

won, m,moc 1E4 1E6
i g i BRERS SEETs BEP= N A3 NG NN
) Pt SRR >~ B R O V) S
Se=ke=a=fk \f\ N —l= ~ .\\ Le ;
P o e ' LA GAS (units)| c1-C4 (PP PEns - )| | L _ T
: 100" |iEa i 1 3
; 10 1,000
e I
] | i ]
WOB: 18Klbs 6300 y
Rotary: ORPM R
- on Strokes: 148SPM S
6.95" Pump Rate: 517GPM MD: 6,949 . | -
- 15.9 TVD: 6,915.16' MD: 7,042
286° Inclination: 24.3° TVD: 6,993.71
r Azimuth: 279.4° Inclination: 39.9°

VO (f

6860-6920 SLTST (90%): pred gy-dk gy, rr v dk gy-blk,
sl brn hue ip, med frm-frm & brit, mod-mod hi fis sb
blky-sb plty-plty ctgs, v arg,p-mod srtd, rr sd gr incl, v tr
sdy intbds, non calc, 10% SS: clr-trnsl off wh-trnsl v It
gy, mod-w srtd, pred f-u f sb rd-rd grs, v frm-hd gr sup
sd grs cons wi sil & arg cmt, sli calc ip, mky bl cut, p-fr
yel orng resdl hvy oil flor rsdl resdl ring

VS: -196.92'

6920-6980 SLTST: pred gy-dk gy, rr v dk gy-blk, sl
brn hue ip, med frm-frm & brit, mod-mod hi fis sb
blky-sb plty-plty ctgs, v arg,p-mod srtd, rr sd gr
incl, v tr sdy intbds, non calc, wi tr SS, mky bl cut,
p-fr yel orng resdl hvy oil flor rsdl resdl ring, sl yel

6980-7040 SLTST: pred gy-dk gy, occ v dk gy-It
gy-off wh, mod-v arg, mod srtd, med frm-frm & brit,
mod-mod hi fis sb blky-sb plty-plty ctgs, rr sd gr incl,
v tr sdy intbds, non calc, wi 10% BENT: It yel-It tn-tn,
chky-wxy Istr, pred splty & plty, yel & orng min flor,
non calc, mky bl cut, p-fr yel orng resdl hvy oil flor
rsdl resdl ring, sl yel vis cut

Azimuth: 274.5°
VS: -147.76'

7040-7100 SLTST (90%): pred gy
gy-It gy-off wh, mod-v arg, p-mod-
& brit mod-mod hi fis sb blky-sb pl
& shincl, v tr thn sdy intbds, vf py
bent & ss & mrlst, fr op mky bl cut,
ring




7/16/15 3747u 3519
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A VM
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,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 7,280 7,290 7
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
AVG BGG: 1210u} &4 1E6 AVG BGG: 2260u| &4 1E6 AVG BGG: 2580u
. -.\II\\JW WII . .:-..os- ALLl -\‘\I\Ill-\-\ \-‘oco.:“.-- : T ] :-.-““‘ ) ) \#ﬂ‘ o.\- —\.
a - I PR U R S — v It SN N N Y = ) PICIC K I i} ~ | ==t =F 3
.._‘ .n\\ ﬂw. S .n.\AmW:\\-‘. N Bl o ] el e = B 0 P f 2l ET=CR ﬁ. véx .
3 \... GAS( L_,m.v C1-G4 (PPM) GAS (liitsy|C1-G4 (PPM)
100 1E4 100 1E4
10 1,000 10 1,000
- - -
/OB: 7.5Klbs 6300 6300 WOB: 27Klbs
otary: 15RPM Rotary: ORPM
trokes: 150SPM Strokes: 150SPM
ump Rate: 525GPM Pump Rate: 525GPN\
MD: 7,136
TVD: 7,061.13'
Inclination: 48.4° TVD: 7,117.77"
Azimuth: 268.5° Inclination: 58.3°
VS: -82.45' Azimuth: 265.4° EeessaeL E
7 7 TVD (ft) —
.H.'mi e e o e e e o e e Y e S o e e P S
e |||||J|. IJTJI T oo T R s e T TR RO ¥ T

-dk gy, occ v dk
srtd, med frm-frm
ty-plty ctgs, rr sd
“ip, non calc, wi rr
fr bl flor resdl

7100-7160 60% MRLST: dk gy-dk gy brn, occ brn,

frm-v frm, com tn-brn mot dk gy sh, quick HCL rxn,

mod calc, CHK (40%): pred gy, occ dk gy, occ It gy-tr
off wh ¢ chk incl & elong lamn, frm-v frm, sb blky-sb
plty mod fis ctgs, ang ip, com slty, sme pyr, pred v arg
Is, incrg amt chk, mod-v calc, fr op mky bl cut, fr bl flor
resdl ring

7160-7220 50% CHK: gy-gy brn, occ dk gy, occ It gy-It
brn, med frm-v frm, sb blky-sb plty mod fis ctgs, sme
pyr, pred v arg Is, occ off wh c free chk, mod-v calc,
50% MRLST: dk gy-dk gy brn, occ brn, frm-v frm, com
tn-brn mot dk gy sh, quick HCL rxn, mod calc, fr op
mky bl cut, fr bl flor resdl ring

7220-7280 70% CHK: pred It gy-gy, occ dk gy, med
frm-v frm, mod fis sb blky-sb plty ctgs, v arg Is, sme
pyr, abnt wh chky Istr & incl, occ off wh c free chk,

MRLST: dk gy-dk gy brn, occ brn,
brn mot dk gy sh

mod-v calc, 30%
frm-v frm, com tn
mod calc, fr op mky bl cut, fr bl flor resdl ring

quick HCL rxn,

7280-7340 85Y
I-mod fis sb rd-:
pyr, abnt wh ch
mod-v calc, 15¢
frm-v frm, com-
mod calc, fr op




5 5
200 k _ 7 7 200
4000 2877u- 4gd 4000
= AN 26 2565u 26 |_
/\\ /// A1 \\ 4
ROP (min/fl) \\ N \.\no P (minifl)
GAMMA (urlit: o 1 GAMMA (urjit:
GAS (Uni Mv:m // ] //I\\\ /((\\ GAS (Uni Mv:m
BPHH-tpu)—| 1 Nl | — BPH-pu)
\\I\\ ~—_——"|
INC T | \/\/ ) 9
- N ® - i N~~~ W 20
Vll,\/ / Yh\/ Dt bt l\(n“ ha \ ” ™ K A /\/\ r/((/)\r YN
A v 0 0
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,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 7,510 7
T 7 T T L T T T T T L T T T
1F4 1E6 AVG BGG: 2610u 1F4 1E6 IAVG BGG: 1710u 1F4 1E6
-o..ﬂ\\ ] l# -‘\. B -.-l\-‘- -.-:-.--.-.....v. ..-...--....-..-...-¢y" ...-.-.- SN -\-I\\I\I\/ e -\I\I\ ™
V0 1 e A e A o 5 P P A R\ - = 5 AT .- \ e e s e ] IS 10 1=
o: R »». - __ —— o N P Sea b — =’ --| i ==
GRS (Units) | C1-Ca (PPM) “lea (nits)| c1-c4PRM) . [~/ | GAS (Units) | C1-C4-(PP
100 1E4 | 100 1E4 , 100 1E4
10 1,000 10 1,000 10 1,000
7 ,
6700 6700 DP @ 7,430' WOB: 25Klbs 6700
Rotary: 15RPM
Strokes: 150SPM
{ Pump Rate: 525GPM
. ' MD: 7
.__,.\_/_\u_uﬂwpmmmm 91’ MD: 7,420' TVD:
o o TvD: 7,181.61' Incline
Inclination: 69.7 I .
. ] o Inclination: 82.6° Azimt
Azimuth: 266 .
. \ Azimuth: 268° VS: 2
] VS: 76.79
Lt _ VS: 168.28'
e e e P e e e e Bt e e e o e e e
B e el it I A T
CHK: pred It d frm-v f
Nc i mwm _ w\ Mm mua_m< mﬂm 7340-7400 60 % MRLST: dk gy-dk gy brn, frm-v frm,
0 blky-sb plty ctgs, v arg s, dk gy sh w/ tn-brn mrly incl, quick HCL rxn, mod calc, | 7400-7460 80% CHK 20% MRLST: pred med- dk = 7460-7520 80% CHK 20% MRLST: pred med- dk gy,
ky lamn & incl, occ off wh c free chk, o ) .
6 MRLST: dk av-dk av brn. occ brm 40% CHK: pred It gy, med frm-v frm, I-mod fis sb gy, occ blk, It gy mtx, sme mot, pred sl frm, pred sb occ blk, It gy mtx, sme mot, pred sl frm, pred sb blky,
0 - dk gy-dk gy brn, ' rd-sb blky-sb plty ctgs, v arg Is, sme pyr, abnt wh blky, sme sb plty, pred mod- v arg Is, abnt cal incl, sme sb plty, pred mod- v arg Is, abnt cal incl, occ Ise
in-brn mot dk gy sh, quick HCL rxn, .
. chky lamn & incl, occ off wh ¢ free chk, mod-v calc, fr occ Ise cal- frac fl cal, tr pyr, rr bent, v calc thru, fr- g It —cal- frac fl cal, tr pyr, rr bent, v calc thru, fr- g It bl flor
mky bl cut, fr bl flor resdl ring . . .
7600 op mky bl cut, fr bl flor resdl ring qmwc_ flor cut, sl mky- stmg, It bl resdl ring cut, sl mky- stmg, It bl resdl ring 600
U




i 3a90u | &8 AR
Bit #: 3 00 N Sﬁmmoc /L
Type: Smith SD611 25
2295u |Size:83/4 | | \
By Depth In: 6,892" [ Bit #: 4
o Depth Out: 7,585 | Type: VS513DG
Hours: 9.5 hrs "7 | Size: 6 8
vg Ft/Hr: 73 /hr| | |Depth In: 7,585’
N \(()) Jets: 6X18%0 %_ﬁ/_m mewwoim
SN 297385 A ~—
——— T
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
[N I
AVG BGG: 2120 1F4 1E6
.-------V.n srag. ey < u .....-‘ ..t\l/ll-.-
HEENEE! REEEE o8 ~J. 7T \}f.:
e R R e = — = ~ v ava % = ~ .
et - S R e SR EY 1,000 185 1303 L =N R A 7 obo 1E5 . K%
i iuacans ae J T / | RENan o= /URER RS ] RRREAN 38 7
V) | ﬁ__. i 7 7 | GAS (Units)| 10 (PPM) NS \ ! 1< Feas wnis) | cLokiem) VNS
i “ - 100 CARE . . 100 TZHE N
iBEE " RS T : !
! { i : S g { i :
! ! 1 ' ¥ Y { 1 i
; ! I 10 1,000 A ~ 1 10 1,000 1 m
i | i : AT i )
nng " | m nnE
TD Curve @ 0920hrs | ®*Resume 7-17-15 WOB: 17Klbs 6700
on 7-16-15 Rotary: 50RPM
Strokes: 99SPM
Pump Rate: 350GPM
MD: 7,596’ L
,520' TVD: 7,192.85' MD: 7,691
7,190.84' _:o_:._mm_o:. mo 2° TVD: 7,192.68
ttion: 86.8° Azimuth: m.ﬂ .mo Inclination: 90°
th: 269.3° Vs Hmo.mm_ ' Azimuth: 269.1°
37.5' ' ' VS: 284.52'
e _ |
ﬁmﬁmﬁmﬁmﬁmumﬁMﬁmﬁmﬁmﬂMﬁmﬁmﬁmﬁmﬁmﬁﬁﬁmﬁmﬁmﬂmﬁmﬁMﬁmﬁMﬁmﬁMﬁmﬁMﬁMHMﬁMﬁmﬁmﬁmﬁmﬁ
7580-7640 60% CHK 30% Bent 10% 7640-7700 60% CHK 30% Bent 10% 7700-7760 60% CHK 30% Be
MRLST: pred dk gy- blk, ip It gy mtx, mot tex, MRLST: pred dk gy- blk, ip It gy mtx, mot tex, pred dk gy- blk, ip It gy mtx, i
7520-7580 70% CHK 30% MRLST: pred dk gy- blk, ip It gy pred sl frm, pred sb blky, pred mod- v arg pred sl frm, pred sb blky, pred mod- v arg frm, pred sb blky, pred mod- \
mtx, mot tex, pred sl frm, pred sb blky, pred mod- v arg chk, chk, abnt cal incl, occ Ise cal- frac fl cal, tr pyr, chk, abnt cal incl, occ Ise cal- frac fl cal, sme incl, occ Ise cal- frac fl cal, sir
abnt cal incl, occ Ise cal- frac fl cal, tr pyr, abnt bent, v calc abnt bent, v calc thru, fr- g It bl flor cut, sl mky- pyr, abnt bent, v calc thru, fr- g It bl flor cut, sl v calc thru, fr- g It bl flor cut, s
thru, fr- g It bl flor cut, sl mky- stmg, It bl resdl cut stmg, It bl resdl cut mky- stmg, It bl resdl cut resdl cut
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NW @ 7760' 6700 WOB: 30Klbs 6700
Rotary: 55RPM
Strokes: 92SPM
MD: 7,786' Pump Rate: 322GPM
TVD: 7,192.43' MD: 7,881
Inclination: 90.3° TvD:7,192.18
Azimuth: 267.3° Inclination: 90°
VS: 379.14"' Azimuth: 265.9°
VS: 473.49'
T T T g T T T T T T m T g T T T g T T T g T T T g T T T g T T T g T T T g T
T T Ty Ty T e T T o T T o T o Yy T e T Ty T T T T T T T T T T T e T e T e T T e T e T e T T (e Wy T T T ]
AT T T T T T e T e T T T e T s T T T e T =T T =T = T T = T = T = T7880-7940 70% CHK: pred dk gy, sme It gy, med = — T 7940-8000 70%
7760-7820 70% CHK: It gy-dk gy, med frm-v frm, I-mod 7820-7880 70% CHK: It gy-dk gy, med frm-v frm v arg | frm-v frm v arg Is, I-mod fis sb rd-sb blky-sb plty ctgs, frm-v frm |-mod
nt 10% MRLST: fis sb rd-sb blky-sb plty ctgs, v arg Is, sme pyr, abnt wh |ls, I-mod fis sb rd-sb blky-sb plty ctgs, com wh chky com wh chky lamn & incl, occ off wh c free chk, sme LS, com f-u fw
0t tex, pred sl chky lamn & incl, occ off wh c¢ free chk, mod-v calc wi lamn & incl, occ off wh ¢ free chk, sme pyr, mod-v calc | pyr, mod-v calc wi cln HCL rxn, BENT (20%): gy-It tn, rr-occ vf pyr, m
/arg chk, abnt cal —cIn HCL rxn, 15 % MRLST: dk gy-dk gy brn, frm-v frm,  [wi cln HCL rxn, MRLST (15%): dk gy-dk gy brn, frm-v— splty, yel orng flor, non calc, MRLST (10%): dk gy-dk (20%): gy-It tn,
e pyr, abnt bent,  dk gy sh w/ tn-brn mrly incl, quick HCL rxn, mod calc, frm, dk gy sh w/ tn-brn mrly incl, quick HCL rxn, mod gy brn, frm-v frm, dk gy sh w/ tn-brn mrly incl, mod (10%): dk gy-d}
| mky- stmg, It bl 15% BENT: gy-It tn, splty, orng flor, non calc, mky cut, | calc, 15% BENT: gy-It tn, splty, yel orng flor, non calc, | calc, drty brn HCL rxn, mky cut, op yel wh flor resd| mrly incl, mod c
op yel wh flor resdl ring, fr vis cut mky cut, op yel wh flor resdl ring, fr vis cut ring, fr vis cut 7600 yel wh flor resd
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,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 8,090 8,100 8,110 8,120 8,130 8,140 8,150 8,160 8,170 ¢
7 T T L T T T L T T L T
1F4 1E6 AVG BGG: 1820u 1F4 1E6-AVG BGG: 2120u
A e T T T T R og s s B R S A D O B EEE DI SR EEE ST /..\Aon)(ﬂmw\\ f RIS O PP e
7 7 7 7 7 s Gnits) ‘o._.nﬁn_uz_v , aa ... nits)|C1-C4 (PPM) 7 7 7 | |
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6700 WOB: 25KIbs 6700
Rotary: 70RPM
Strokes: 92SPM
, Pump Rate: 322GPM
MD: 7,975 MD: 8,069' MD: 8,164'
._.<_u” N.H@H.mw_ TVD: 7,189.48' TVD: 7,186.41"'
_:o.__:mzo:“ 90.8° Inclination: 91.7° Inclination: 92°
Azimuth: 267.5° Azimuth: 268.2° Azimuth: 268°
VS: 566.86' VS: 660.41' VS: 754.97"
""r"""""":::_"::ﬂ_ﬁﬂrﬁrm"""""""""_""_m""""""_""""""""""""""""__w"":::ﬂ_ﬁﬂu_":" e
e B R e e
ity SRS AL S s A S R L PR AR R R B PSS R s A s RS AL R A SRR U - A AR I L SR | AR SR, SR R A R s R - R
) CHK: pred dk gy, sme It gy, med — ] 8000-8060 70% CHK: dk gy-It gy, med frm-frm sl brit ['8060-8120 75% CHK: dk gy-It gy, med frm-frm sl brit v '8120-8180 75% CHK: dk gy-It gy, med frm-frm sl brit v
fis sb rd-sb blky-sb plty ctgs, v arg varg LS, |-mod fis sb rd-sb blky-sb plty ctgs, com f-u | arg LS, I-mod fis sb rd-sb blky-sb plty ctgs, com f-uf |arg LS, |-mod fis sb rd-sb blky-sb plty ctgs, com f-u f
1 chky incl, occ off wh c free chk, f wh chky incl, occ off wh c free chk, rr-occ vf pyr, wh chky incl, occ off wh ¢ free chk, rr-occ vf pyr, mod-v [wh chky incl, occ off wh c free chk, rr-occ vf pyr, mod-\
bd-v calc wi cln HCL rxn, BENT mod-v calc wi cln HCL rxn, BENT (20%): gy-It tn, com | calc wi cln HCL rxn, MRLST (15%): dk gy-dk gy brn, calc wi cln HCL rxn, MRLST (20%): dk gy-dk gy brn,
splty, yel orng flor, non calc, MRLST sb trnsl, pred splty plty ctgs, yel orng flor, non calc, frm-v frm, dk gy sh w/ tn-brn mrly incl, mod calc, drty — |frm-v frm, dk gy sh w/ tn-brn mrly incl, mod calc, drty
cgy brn, frm-v frm, dk gy shw/ tn-brn | MRLST (10%): dk gy-dk gy brn, frm-v frm, dk gy sh w/ | brn HCL rxn, BENT (10%): gy-It tn, com sb trnsl, pred |brn HCL rxn, BENT (5%): gy-It tn, com sb trnsl, pred
alc, drty brn HCL rxn, mky cut, op tn-brn mrly incl, mod calc, drty brn HCL rxn, mky cut, — | splty plty ctgs, yel orng flor, non calc, mky cut, op yel — [splty plty ctgs, yel orng flor, non calc, mky cut, op yel
 ring, fr vis cut op yel wh flor resdl ring, fr vis cut wh flor resdl ring, fr vis cut 7600 wh flor resdl ring, fr vis cut
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6700 WOB: 34Klbs 6700
Rotary: 70RPM
Strokes: 92SPM
Pump Rate: 322GPM
MD: 8,258" MD: 8.354
TVD: 7,184.44' TVD: w 183.1'
Inclination: 90.4° inclination: 91.2°
Azimuth: 268.7° Azimuth: 270.8°
VS: 848.6 VS: 944 4
e e e e e e e e e e e e aaeEe
B S
"8180-8240 55% CHK: pred dk gy ctgsw/ off whchky [ — T 34 7 — 7= T =T =T 57 = 7= T — T8300-8360 MRLST (60%): dk gy, frm-v frm, modfis = [ — " = " =7~ " =T =T
incl, occ It gy ctgs, med frm-frm-brit, I-mod fis sb rd-sb ~ 8240-8300 50% CHK: pred dk gy ctgs w/ off wh chky | sb blky-sb plty ctgs, com gy brn mrly incl & vi-f pyr, 8360-8420 MRLST (50%): dk gy, f
/" blky-sb plty ctgs, v arg LS, com f-u f wh chky incl, occ | incl, occ It gy ctgs, med frm-frm-brit, I-mod fis sb mod calc wi drty brn HCL rxn, 40% CHK: pred dk gy ~ | mod calc wi drty brn HCL rxn, 50%
off wh ¢ free chk, com vf pyr, mod-v calc wi cin HCL rd-sb blky-sb plty ctgs, v arg LS, com f-u f wh chky ctgs w/ off wh chky incl, occ It gy ctgs, med | ctgs w/ off wh chky incl, occ It gy ¢
rxn, MRLST (40%): dk gy, frm-v frm, com gy brn mrly —incl, occ off wh ¢ free chk, com vf pyr, mod-v calc wi | frm-frm-brit, I-mod fis sb rd-sb blky-sb plty ctgs, v arg | frm-frm-brit, I-mod fis sb rd-sb blky
incl, mod calc, drty brn HCL rxn, BENT (5%): gy-lt tn, | cIn HCL rxn, MRLST (50%): dk gy, frm-v frm, com gy | LS, com f-u f wh chky incl, occ off wh ¢ free chk, com | LS, com f-u f wh chky incl, occ off
com sb trnsl, pred splty plty ctgs, yel orng flor, non brn mrly incl, mod calc, drty brn HCL rxn, wi rr bent, —}vf pyr, mod-v calc wi cln HCL rxn, rr bent, mky cut, op | vf pyr, mod-v calc wi cln HCL rxn, |
calc, mky cut, op yel wh flor resdl ring, fr vis cut mky cut, op yel wh flor resdl ring, fr vis cut yel wh flor resdl ring, fr vis cut yel wh flor resdl ring, fr vis cut
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6700 WOB: 30Klbs 6700 6700
Rotary: 70RPM
Strokes: 92SPM
MD: 8.447 Pump Rate: 322GPM MD: 8,542"
TVD: 7,180.26' TVD: 7,176.53'
Inclination: 92.3° Inclination: 92.2°
Azimuth: 270.1° Azimuth: 271.9°
VS: 1,037.24' VS: 1,132.09'
""""u_"""""ﬂ_ﬁﬂ"_"""""""""_""_"_"_"___"_"_"_"___"_"_"_m"___"_up_ﬂ_ﬂﬂw__ﬁp_h
T T T T g T T T LT T T n T oa T oo T o T 8480-8540 70% CHK: dk gy-ltgy,incritgy,med T 4 T T p T T o T T LT LT LT T T T o T
7" — T = T — 78420-8480 55% CHK: pred dk gy ctgs w/ off wh chky * Tfrm-frm sl brit v arg LS, I-mod fis sb rd-sb blky-sb — T8540-8600 80% CHK: It gy-gy, occ dk gy, med frm-v = ]8600-8660 80%
m-v frm, vf-f pyr,  |incl, occ It gy ctgs, med frm-frm-brit, I-mod fis sb rd-sb | plty ctgs, com f-u f wh chky incl, occ off wh ¢ free chk, | frm, I-mod fis sb rd-sb blky-sb plty ctgs, v arg LS, frm, I-mod fis sb
'CHK: pred dk gy — blky-sb plty ctgs, v arg LS, com f-u f wh chky incl, occ ~ rr-occ vf pyr, mod-v calc wi cin HCL rxn, MRLST sme vf-f pyr, abnt wh chky lamn & incl, occ off wh ¢ vi-f pyr, abnt wh
gs, med 7 off wh c free chk, com vf pyr, mod-v calc wi cin HCL (25%): dk gy-dk gy brn, frm-v frm, dk gy sh w/ tn-brn free chk, mod-v calc, 15% MRLST: dk gy-dk gy brn, mod-v calc, 15%
-sb plty ctgs, varg “rxn, MRLST (40%): dk gy, frm-v frm, com gy brn mrly—mrly incl, mod calc, drty brn HCL rxn, BENT (5%): occ brn, frm-v frm, com tn-brn mot dk gy sh, mod frm-v frm, com tr
vh ¢ free chk, com |incl, mod calc, drty brn HCL rxn, BENT (5%): gy-lttn, | gy-It tn, com sb trnsl, pred splty plty ctgs, yel orng flor, | calc wi quick drty brn HCL rxn, BENT (5%): gy-It tn, drty brn HCL rxn
t bent, mky cut, op com sb trnsl, pred splty plty ctgs, yel orng flor, non non calc, mky cut, op yel wh flor resdl ring, fr vis cut com sb trnsl, pred splty plty ctgs, yel orng flor, non pred splty plty ct
calc, mky cut, op yel wh flor resdl ring, fr vis cut calc, mky cut, op yel wh flor resdl ring, fr vis cut yel wh flor resdl |
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WOB: 27Klbs 6700 6700
Rotary: 70RPM
Strokes: 92SPM
MD: m,mwﬂ_ _UCB_U Rate: 322GPM MD: m,ﬂw”_._ MD: m,mmm_
TVD: 7,173.8' TVD: 7,171.75' TVD: 7,168.14'
Inclination: 91.1° Inclination: 91.4° Inclination: 93°
Azimuth: 272.8° Azimuth: 272.8° Azimuth: 273°
VS: 1,227.03' VS: 1,321.01' VS: 1,414.93'
SESSsEsSsssSesssesss S e e
T T e wrtw rww L e I L ko b Ee— o e L [ T T T P P P N
CHK: It gy-gy, occ dk gy, med frm-v ~ 2 e e [ I R e e e A R I - T
rd-sb blky-sb plty ctgs, v arg LS, sme 7 7 4 7

chky lamn & incl, occ off wh c free chk,
MRLST: dk gy-dk gy brn, occ brn,
-brn mot dk gy sh, mod calc wi quick

, BENT (5%): gy-It tn, com sb trnsl,

Js, yel orng flor, non calc, mky cut, op
ing, fr vis cut

@

BN S S S

.-.%

v

8660-8750 80% CHK: It gy-gy, occ dk gy, v arg LS, med frm-frm I-mod fis sb
rd-sb blky-sb plty ctgs, sme vi-f pyr, abnt wh chky lamn & incl, rr off wh c free
chk, mod-v calc wi cln HCL rxn, 15% MRLST: dk gy-dk gy brn, occ brn, frm-v
frm, com tn-brn mot elong incl & lamn, mod calc wi quick drty brn HCL rxn,

BENT (5%): gy-It tn, com sb trnsl, pred splty plty ctgs, yel orng flor, non calc,
mky cut, op yel wh flor resdl ring, fr vis cut

8750-8840 75% CHK: It gy-gy, occ dk gy, v arg LS, med frm-frm I-mod fis sb
rd-sb blky-sb plty ctgs, sme vi-f pyr, abnt wh chky lamn & incl, rr off wh c free
chk, incr fos frags, mod-v calc wi cIn HCL rxn, 20% MRLST: dk gy-dk gy brn,
occ brn, frm-v frm, com tn-brn mot elong incl & lamn, mod calc wi quick drty
brn HCL rxn, BENT (5%): gy-It tn-olv, com sb trnsl, pred splty plty ctgs, yel orng
flor, non calc, mky cut, op yel wh flor resdl ring, fr vis cut
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WOB: 25KIbs 6700 6700
Rotary: ORPM
Strokes: 92SPM
Pump Rate: 322GPM MD: 8,919 MD: 9,013
TVD: 7,164.2' TVD: 7,162.31"
Inclination: 91.8° Inclination: 90.5°
Azimuth: 272.4° Azimuth: 272.1°
VS: 1,508.84' VS: 1,602.81"
: e T e e e _L__L__L__L__L_\mnm_.«_LU,
D e e e e e e e e e e L
T T RE I R R s R R R A I R T S R s I s T e R E I b R e SR R s R A r IR R Rr A r IR D
8840-8900 80% CHK: It gy-gy, occ dk gy, v arg LS, 8900-8960 75% CHK: It gy-gy, occ dk gy, med frm-frm |8960-9020 CHK (75%): It gy-gy, occ dk gy, thn off wh 7 7 7
med frm-frm I-mod fis sb rd-sb blky-sb plty ctgs, sme |v arg LS, mod fis sb rd-sb blky-sb plty-plty ctgs, sme ~ chky lamn & u f chky incl, med frm-frm v arg LS, mod fis '9020-9110 CHK (80%): It gy-gy, oc
vi-f pyr, abnt wh chky lamn & incl, rr fos frags, rr off wh | vi-f pyr, abnt wh chky lamn & incl, rr fos frags, rr off wh |sb rd-sb blky-sb plty-plty ctgs, sme vi-f pyr, rr fos frags, | incl, med frm-frm v arg LS, mod fis
¢ free chk, mod-v calc wi cln HCL rxn, MRLST (20%): | c free chk, mod-v calc wi cin HCL rxn, MRLST (25%): ~rr off wh ¢ free chk, mod-v calc wi cin HCL rxn, MRLST ~ fos frags, rr off wh c free chk, mod-
dk gy-dk gy brn, occ brn, frm-v frm, com tn-brn mot dk gy, occ gy brn-brn, frm-v frm, com tn-brn mot elong (25%): dk gy, occ gy brn-brn, frm-v frm, com tn-brn mot | gy brn-brn, frm-v frm, com tn-brn n
elong incl & lamn, mod calc wi quick drty brn HCL rxn, [incl & lamn, mod calc wi quick drty brn HCL rxn, mky —lelong incl & lamn, mod calc wi quick drty brn HCL rxn, ~brn HCL rxn, mky cut, op yel wh flc
mky cut, op yel wh flor resdl ring, fr vis cut cut, op yel wh flor resdl ring, fr vis cut mky cut, op yel wh flor resdl ring, fr vis cut
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¢ dk gy, abnt thn off wh chky lamn & u f chky

sb rd-sb blky-sb plty-plty ctgs, sme vf-f pyr, rr

v calc wi cln HCL rxn, MRLST (20%): dk gy, occ
10t elong incl & lamn, mod calc wi quick drty

r resdl ring, fr vis cut

9110-9200 CHK (90%): It gy-gy, occ dk gy, abnt thn off wh chky lamn & u f chky
incl, med frm-frm v arg LS, mod fis sb rd-sb blky-sb plty-plty ctgs, sme vf-f pyr, rr
fos frags, rr off wh c free chk, mod-v calc wi cln HCL rxn, MRLST (10%): dk gy,
occ gy brn-brn, frm-v frm, com tn-brn mot elong incl & lamn, mod calc wi quick
drty brn HCL rxn, mky cut, op yel wh flor resdl ring, fr vis cut
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100 , 1E4 100 1E4
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> A -
WOB: 32Klbs 6700 6700 W
Rotary: 70RPM R
Strokes: 92SPM Si
Pump Rate: 322GPM MD: 9,108" MD: 9,202" P
TVD: 7,162.98' TVD: 7,164.21'
Inclination: 88.7° Inclination: 89.8°
Azimuth: 273.5° Azimuth: 274.9°
VS: 1,697.8' VS: 1,791.77
Lﬂ_ﬁm
™ " .._._._ 5 _._._.. _ ._._._ 4 _._._.. " .._._._ 5 _._._.. _ .._._._ 4 _._._.. " .._._._ 5 _._._. 0 ._._._ 4 _._._. " ._._._ 5 _._._. 0 ._._._ 4 _._._. " ._._._ 5 _._._.. T T A o T o ™ oo ™ T S o ™ o ™o o o

9200-9290 CHK (90%): It gy-gy, occ dk gy, med frm-frm v arg LS, mod f
rd-sb blky-sb plty-plty ctgs, abnt thn off wh chky lamn & u f chky incl, sm
pyr, rr fos frags, rr off wh c free chk, mod-v calc wi cln HCL rxn, MRLST
dk gy, occ gy brn-brn, frm-v frm, com tn-brn mot elong incl & lamn, mod
quick drty brn HCL rxn, bl yel mky cut, op yel wh flor resdl ring, fr It yel v
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s GAS (units) /l/l/ \
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9,380 9,390 9,400 9,410 9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 €

AVG BGG: 4100y« s=rawvats

AVG BGG: 24404 .. cssslas=sa,

AVG BGG: 4430u

Y A

SRR NN b 3 ALl L LT
e T S35 coq M NRRA (AR AN NN R ki 355 JEMAY NARY g
Tt reda o iEs T L NG T T  ada s /b = ....4%...-UH. -+
™ 7/ | HE
GAS (Units) | C1-C4 (PPM) e AS (Ginifs) ICL: mﬁ_u_u_é
100 1E4 100 1E4
10 1,000 10 1,000
»
OB: 31Klbs 6700 6700 DP @ 9,450'
otary: 70RPM
rokes: 92SPM
amp Rate: 323GPM
MD: 9,296
TVD: 7,164.29' MD: 9,389' MD: 9,484
TVD: 7,164.78' TVD: 7,164.11'

Inclination: 90.1°
Azimuth: 274.2°
VS: 1,885.75'

Inclination: 89.3°
Azimuth: 273.8°

VS:1,978.74'

Inclination: 91.5°
Azimuth: 275.1°

VS:2,073.71

B 0 o o O e
EINAED) RN SN SIS | PSR R USRS R el LR L BRI s | R ._._.H._._.H._._.H,._._.H._._.“._._.H._,._.H._._.H._._.H._._. — —

4 9380-9440 CHK (90%): It gy-gy, occ dk gy, med 9440-9500 CHK (90%): It gy- gy, sme med- dk gy
is sb 9290-9380 CHK (90%): It gy-gy, occ dk gy, med frm-frm v arg LS, mod fis sb frm-frm v arg LS, abnt thn off wh chky lamn & u f chky frm- sl hd, v arg LS, abnt thn offwht chky lam, sm
e vi-f rd-sb blky-sb plty-plty ctgs, abnt thn off wh chky lamn & u f chky incl, sme vi-f pyr, incl, sme vi-f pyr, rr fos frags, rr off wh c free chk, chkincl, occ pyr, sme Ise chk, v calc; MRLST
(10%): rr fos frags, It off wh ¢ free chk, mod-v calc wi cln HCL rxn, MRLST (10%): dk gy, Med-v calc wi cin HCL rxn, MRLST (10%): dk gy, occ (10%): dk gy, sme dk gy brn- blk, sl frm, com
calc wi occ gy brn-brn, frm-v frm, com tn-brn mot elong incl & lamn, mod calc wi quick ~ 9Y brn-brn, frm-v frm, com tn-brn mot elong incl & tn-brn mot elong incl & lamn, mod calc wi quick
S cut drty brn HCL rxn, bl yel mky cut, op yel wh flor resdl ring, fr It yel vis cut lamn, mod calc wi quick drty brn HCL rxn, bl yel mky drty brn HCL rxn, bl yel mky cut, op yel wh flor

7600

cut, op yel wh flor resdl ring, fr It yel vis cut
7600

L e

-

resdl ring, fr It yel vis cut
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56305u | c76su | | | On Gas Buster MW: 9.1
A7 = VIS: 37
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,500 9,510 9,520 9,530 9,540 9,550 9,560

9,680 9,690 9,700 9,710
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B8 1 O P NN AVG BGG: 3320u AVG BGG: 3080L I 1
i i I i S A B I Y A ||:'--.-.- ‘o- ~—— k- r/.v lo* | A INAN 1
1,000 1651] o~V - %- ..... ol ,.. ‘..:...\,.. ISR a T T P Py & 1 1,000 T a-
e e 7 7 7 / \\\ i i
GAS (Units)| C1-C4 (PPM) =~ GAS (Units)|C1-C4 (PP
100 14 100 14
10 1,000 10 1,000
> 3
\WOB: 31Klbs \WOB: 26Klbs

Rotary: 70RPM
Strokes: 92SPM
Pump Rate: 322GPM

MD: 9,578
TVD: 7,161.9'
Inclination: 91.2°
Azimuth: 274°
/,\m” mbmﬂmm_

MD: 9,672'

TVD: 7,160.67"
Inclination: 90.3°
Azimuth: 271.7°
VS: 2,261.64' 7

Rotary: 55RPM
Strokes: 93SPM
Pump Rate: 328(

e 9500-9560 CHK (90%): It gy- gy, sme med- dk gy,
frm- sl hd, v arg LS, abnt thn offwht chky lam, sme chk
incl, occ pyr, sme Ise chk, v calc; MRLST (10%): dk
gy, sme dk gy brn- blk, sl frm, chk incl & lamn, mod
calc, v bri It bl- yel flor cut, sl mky, v bri It bl- yel flor
resdl cut, fr It brn o stn

0%): dk gy,

9560-9620 CHK (80%): It gy- gy, sme med- dk gy,
frm- sl hd, v arg LS, abnt thn offwht chky lam, sme
chk incl, occ pyr, sme Ise chk, v calc; MRLST

sme dk gy brn- blk, sl frm, chk incl &

lamn, mod calc , v bri It bl- yel flor cut, sl mky, v bri It
bl- yel flor resdl cut, fr It brn o stn

9620-9680 CHK (80%): pred gy, sme med- dk gy,

frm- sl hd, v arg LS, abnt thn offwht chky lam, sme chk
incl, occ pyr, sme Ise chk, v calc; MRLST (20%): dk
gy, sme dk gy brn- blk, sl frm, chk incl & lamn, mod
calc, v bri It bl- yel flor cut, sl mky, v bri It bl- yel flor
resdl cut, fr It brn o stn

9680-9740 CHK (80%): pre
gy brn, frm- sl hd, v arg LS,
chky lam, sme chk incl, occ
v calc; MRLST (20%): dk ¢
blk, sl frm, chk incl & lamn,

bl- yel flor cut, sl mky, v bri

cut 7600

LA

&
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AVG BGG: 32804 1F4 Hmm C VG BGG: 3180u 1Fa 1E6
.‘II:\”.I/ ‘-.;.:.-.'. .\\ T A O R e e ....-.. o \\ | T .ﬁ/o)of..o .. ... \l‘o.. R P
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Vi) f f GAS (Uinits) | C1-C4 (PPM) i GAS (Units). Q.ni_u_.ua_v
100, 1E4 100, 1E4
10 1,000 10 1,000
b v -
6700 WOB: 30Klbs 6700
Rotary: 55RPM
Strokes: 94SPM
5PM Pump Rate: 329GPM
MD: 9,765 MD: 9,859
TVD: 7,160.51" TVD: 7,162.39'
Inclination: 89.9° Inclination: 87.8°
Azimuth: 271° IAzimuth: 270.5°
VS: 2,354.59' IVS: 2,448.47"
| L L
d med gy, sme dk

abnt thn offwht 9740-9800 CHK (80%): pred med- dk gy, sme dk  [9800-9860 CHK (80%): pred med- dk gy, sme dk gy | 9860-9920 CHK (80%): pred It- med gy, sme dk gy- 9920-9980 Ct
pyr, sme Ise chk, gy brn, frm- sl hd, v arg LS, sme thn offwht chky  [orn, frm- sl hd, v arg LS, sme thn offwht chky lam- gy | 9y brn, pred frm- sl hd, v arg chk w occ intbd mrlst, gy brn, pred fi
y, sme dk gy brn- lam- gy mtx, occ chk incl, occ pyr, tr Ise chk, v calc; [mtx, occ chk incl, occ pyr, tr Ise chk, v calc; MRLST sme thn chky lam- gy mtx, occ cal incl, occ pyr, tr Ise sme thn chky
mod calc, v bri It MRLST (20%): dk gy, sme dk gy brn- blk, sl frm,  |(20%): dk gy, sme dk gy brn- blk, sl frm, chk incl & chk, v calc; MRLST (20%): dk gy, sme dk gy brn- blk, chk, v calc; M
It bl- yel flor resdl chk incl & lamn, mod calc , v bri It bl- yel flor cut, s “flamn, mod calc , v bri It bl- yel flor cut, sl mky, v bri It bl- sl frm, chk incl & lamn, mod calc , bri It bl- yel flor cut, bik, sl frm, chl

mky, v bri It bl- yel flor resdl cut yel flor resdl cut sl mky, bri It bl- yel flor resdl cut flor cut, sl mky

7600




3 L s L MW: 9.
> \, 7000 4853u 4 Sy || 5053u g VIS: 4C
N7 \/ Vs // 8 43510 |, ] 4571y
v ORAf ROP (min/y—
3107ul4 /\l/ /| l/ \I\u\\K\; A (u %y - |l\r\// I\l\\ GAMMA (urjits
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AVG BGG: 3255u wmbwmm. AVG BGG: 2500u . .p.mm....:.p.m.m:... AVG B(
i "Paugusunununry” 1t -.-.---.--‘--\I- [ - * c.- " & - v“t-‘-----l \/ 1000- ¢-‘-v “----------n
e e B 9 Y A o o 1,000 165 REE\\ 30 A Y K - - 1,000 1e5 N U P 3 e g X
4 B ECOSSEOSERBSEN\Y) 2 innr o8 hannn snnRRenctECERR R 7
ot _ Y : | ¥ HE
GAS (Units)[C1-C4 (PPM) . 1 GAS (Uinits) [C1-q4 (PPM) ,
100 1E4 e 100 1E4 j
10 1,000 10 1,000
= 3
6700 WOB: 39Klbs 6700
Rotary: ORPM
Strokes: 92SPM
Pump Rate: 323GPM
MD: 9,954 MD: 10,048’ MD: 10,142’
TVD: 7,167.2' TVD: 7,173.02' TVD: 7,178.84'
Inclination: 86.4° Inclination: 86.5° Inclination: 86.4°
Azimuth: 268.9° Azimuth: 267° Azimuth: 267.9°
VS: 2,543.16' VS: 2,636.57"' VS: 2,729.9' _
e e e e v o
—_— e e ——————
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 T T T T T T T T T T T T T T T T ]
1K (80%): pred It- med gy, sme dk gy- | 9980-10040 CHK (80%): pred It- med gy, sme dk gy- 10040-10100 CHK (90%): pred It- med 9\._ sme dk gy- 10100-10160 CHK (90%): pred It- med gy, sme dk
m- sl hd, v arg chk w occ intbd mrlst, gy brn, pred frm- sl hd, v arg chk w occ intbd mrlst, It gy brn, pred frm- sl hd, v arg chk << occ intbd mrlist, gy- It gy brn, pred frm- sl hd, v arg chk w occ intbd
lam- gy mtx, occ cal incl, occ pyr, tr Ise —~sme thn chky lam- gy mtx, occ cal incl, occ pyr, tr Ise sme thn o:._Q lam- gy BMx. .mBm cal incl, occ pyr, tr Ise mrlst, sme thn chky lam- gy mtx, sme cal incl, occ
IRLST (20%): dk gy, sme dk gy brn- chk, v calc; MRLST (20%): dk gy, sme dk gy brn- blk, chk, v calc; _<__w_.m._. (10%): dk gy- blk, sme dk gy brn- pyr, tr Ise chk, v calc; MRLST (10%): dk gy- blk, sme
¢incl & lamn, mod calc , bri It bl- yel sl frm, chk incl & lamn, mod calc , bri It bl- yel flor cut, blk, sl frm, o:x._:o_ & lamn, mod calc, g It bl- yel flor dk gy brn- blk, sl frm, chk incl & lamn, mod calc, g It
/, bri It bl- yel flor resdl cut sl mky, bri It bl- yel flor resdl cut cut, sl stmg, bri It bl- yel flor resdl cut Qc_. yel flor cut, sl stmg, bri It bl- yel flor resd| cut
uuv ouu
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100 1E4 ! 100 1E4
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" »
6700 WOB: 44Klbs 6700
Rotary: 0-20RPM
Strokes: 92SPM
Pump Rate: 323GPM
MD: 10,237 MD: 10,331
TVD: 7,183.4' TVD: 7,181.76'
Inclination: 88.1° Inclination: 93.9°
Azimuth: 267.2° Azimuth: 267.9°
— — — V5! 2,824.31— — — — —VS:2917.78 — :
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10160-10220 CHK (90%): pred It- med gy, sme dk
gy- It gy brn, pred frm- sl hd, v arg chk w occ intbd 10220-10280 CHK: pred gy- med gy, sme dk gy 10280-10340 CHK: pred gy- med gy, sme dk 10340-10400 CHK: pred gy
mrlst, sme thn chky lam- gy mtx, sme cal incl, occ w mot brn, pred frm- sl hd, v arg chk w occ intbd gy w mot brn, pred frm- sl hd, v arg chk w occ gy w mot brn, pred frm- sl t
pyr, tr Ise chk, v calc; MRLST (10%): dk gy- blk, sme mrlst, sme thn chky lam- gy mtx, sme cal incl, intbd mrlst, sme thn chky lam- gy mtx, sme cal intbd mrlst, sme thn chky le
dk gy brn- blk, sl frm, chk incl & lamn, mod calc, g It occ pyr, tr Ise chk, v calc, p It bl flor cut, sl stmgw incl, occ pyr, tr Ise chk, v calc, p It bl flor cut, sl incl, occ pyr, tr Ise chk, v ce
bl- yel flor cut, sl stmg, bri It bl- yel q_owcmwma_ cut irid, p- fr It bl- yel flor resdl cut stmgw irid, p- fr It bl- yel flor resdl cut stmgw irid, p- fr It bl- yel flo
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I S T 1E4 1 160 7
10 1,000 10 1,000
: ARNEE "
6700 WOB: 69Klbs 6700
Rotary: ORPM
Strokes: 94SPM
Pump Rate: 329GPM
MD: 10,424 MD: 10,518'
TVD: 7,175.51' TVD: 7,171
Inclination: 93.8° Inclination: 91.7°
Azimuth: 268.6° Azimuth: 269.6°
VS: 3,010.21' VS: 3,103.85'
e e e et e o e e et e ,
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10400-10460 CHK (90%): pred gy- med gy, occ _ _ _ _ _
dk gy- It gy brn, pred frm- sl hd, pred blky- sb plty, 10460-10520 CHK (90%): pred gy- med gy, occ 10520-10580 CHK (90%): pred gy- med gy, occ dk ~ 10580-10640 CH
v arg chk w occ intbd mrist, sme thn chky lam- gy dk gy- It gy brn, pred frm- sl hd, pred blky- sb plty, - gy- It gy brn, pred frm- sl hd, pred blky- sb plty, v arg gy brn, pred frm-
- med gy, sme dk mitx, sme cal incl- Ise cal, occ pyr, tr bent, tr Ise v arg chk w occ intbd mrist, sme thn chky lam- gy | chk w occ intbd mrist, sme thn chky lam- gy mtx, occ intbd mrlst, s
d, v arg chk w occ chk, v calc; MRLST (10%): dk gy- blk, sme dk gy mtx, sme cal incl- Ise cal, occ pyr, tr bent, tr Ise sme cal incl- Ise cal, occ pyr, tr bent, tr Ise chk, v Ise cal, occ pyr, t
m- gy mtx, sme cal brn- bik, sl frm, chk incl & lamn, mod calc, sme f chk, v calc; MRLST (10%): dk gy- blk, sft- sl frm, calc; MRLST (10%): dk gy- blk, sft- sl frm, chk incl & dk gy- blk, sft- s 1
Ic, p It bl flor cut, sl lam, g It bl- yel flor cut, sl stmg- mky, bri It bl- yel chk incl & lamn, mod calc, sme f lam, g It bl- yel lamn, mod calc, sme f lam, g It bl- yel flor cut, sl lam, g It bl- yel flc
r resdl cut flor resdl cut flor cut, sl stmg- mky, bri It bl- yel flor resdl cut stmg- mky, bri It bl- yel flor resdl cut resdl cut
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0,600 10,610 10,620 10,630 10,640

10,650 10,660 10,670 10,680 10,690 10,700 10,710 10,720 10,730 10,740

0,760 10,770 10,780 10,790 10,800 10,810 1
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GAS (Units) | C1-04 (PPM) f __. GAS ( .__/5 .M.A%ﬂ,\_\v GAS (linits)[c1-G4 (PP
100 1E4 100, j 164 100, 1E4
10 1,000 10 1,000 10 1,000
- -
6700 WOB: 24Klbs 6700 6700
Rotary: 75RPM
Strokes: 92SPM
Pump Rate: 322GPM
MD: 10,613' MD: 10,707 MD: 10,801'
TVD: 7,167.77' TVD: 7,167.2' TVD: 7,170.31'
Inclination: 92.2° Inclination: 88.5° Inclination: 87.7°
Azimuth: 270° Azimuth: 270.3° Azimuth: 269.1°
VS: 3,198.62' VS: 3,292.46' VS: 3,386.22'

|

K (90%): pred gy- med gy, occ dk gy- It
sl hd, pred blky- sb plty, v arg chk w
me thn chky lam- gy mtx, sme cal incl-
“bent, tr Ise chk, v calc; MRLST (10%):
rm, chk incl & lamn, mod calc, sme f

r cut, sl stmg- mky, bri It bl- yel flor

7600

| |

10640-10700 CHK (90%): pred gy- med gy, occ
dk gy- It gy brn, pred frm- sl hd, pred blky- sb plty,
v arg chk w occ intbd mrlst, sme thn chky lam- gy
mtx, sme cal incl- Ise cal, tr frac fl cal, occ pyr, v
calc; MRLST (10%): dk gy- blk, sft- sl frm, chk incl
& lamn, mod calc, sme f lam, g It bl- yel flor cut, sl
stmg- mky, bri It bl- yel flor resdl cut

| |

10700-10760 CHK (90%): pred gy- med gy, occ
dk gy- It gy brn, pred frm- sl hd, pred blky- sb plty,
v arg chk w occ intbd mrlst, sme thn chky lam- gy
mtx, sme cal incl- Ise cal, tr frac fl cal, occ pyr, v

calc; MRLST (10%): dk gy- blk, sft- sl frm, chk incl

& lamn, mod calc, sme f lam, g It bl- yel flor cut, sl
stmg- mky, bri It bl- yel flor resd| cut

| _

10760-10820 CHK (90%): pred gy- med gy, occ
dk gy- It gy brn, pred frm- sl hd, pred blky- sb plty
v arg chk w occ intbd mrlst, sme thn chky lam- gy
mtx, sme cal incl- Ise cal, tr frac fl cal, occ pyr, v
calc; MRLST (10%): dk gy- blk, sft- sl frm, chk in
& lamn, mod calc, sme f lam, g It bl- yel flor cut, s
stmg- mky, bri It bl- yel flor resd| cut

1uud
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WOB: 27Klbs 6700 6700
Rotary: 75RPM
Strokes: 92SPM
Pump Rate: 322GPM
MD: 10,895’ MD: 10,989’
TVD: 7,172.04' TVD: 7,172.22'
Inclination: 90.2° Inclination: 89.6°
Azimuth: 269.8° Azimuth: 269.8°
VS: 3,479.98' VS: 3,573.81'
= T
e e e e e e e e e e e s e s s e e e
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 T T T T T T T
| | _ | ﬁ | _ | | | | | | |
10820-10880 CHK (90%): pred gy- med gy, occ 10880-10940 CHK (90%): pred gy- med gy, sme dk 10940-11000 CHK (90%): pred gy- med gy, sme dk | 11000-11060 CHK (90%): pred gy
, dk gy- It gy brn, pred frm- sl hd, pred blky- sb plty, | gy- It gy brn, pred frm- sl hd, pred blky- sb plty, v arg gy- It gy brn, pred frm- sl hd, pred blky- sb plty, v arg | gy- It gy brn, pred frm- sl hd, pred
‘ v arg chk w occ intbd mrlst, sme thn chky lam- gy | chk w occ intbd mrist, sme thn chky lam- gy mitx, chk w occ intbd mrlst, sme thn chky lam- gy mtx, chk w occ intbd mrlst, sme thn chk
mtx, sme cal incl- Ise cal, tr frac fl cal, occ pyr, v sme cal incl- Ise cal, tr frac fl cal, occ pyr, rr bent v sme cal incl- Ise cal, tr frac fl cal, occ pyr, rr bent v cal incl- Ise cal, tr frac fl cal, occ py
cl calc; MRLST (10%): dk gy- blk, sft- sl frm, chk incl | calc; MRLST (10%): dk gy- blk, occ dk gy brn, sft-sl | calc; MRLST (10%): dk gy- blk, occ dk gy brn, sft- s| | MRLST (10%): dk gy- blk, occ dk ¢

frm, chk incl & lamn, mod calc, sme f lam, g- fr It bl- It
gn flor cut, sl stmg- mky, bri It bl- yel flor resdl cut

[RelVV)

& lamn, mod calc, sme f lam, g It bl- yel flor cut, sl
stmg- mky, bri It bl- yel flor resdl cut

frm, chk incl & lamn, mod calc, sme f lam, g- fr It bl-
It gn flor cut, sl stmg- mky, bri It bl- yel flor resd| cut

chk incl & lamn, mod calc, sme f I
flor cut, sl stmg- mky, bri It bl- yel f
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1,040 11,050 1

1,060 11,070 11,080 11,090 11,100 11,110 11,120 11,130 11,140 11,150 11,160 11,170 11,180
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» a a
NW @ 11060 WOB: 27Klbs 6700
Rotary: 75RPM
Strokes: 94SPM
Pump Rate: 329GPM
MD: 11,083' MD: 11,177
TVD: 7,172.71" TVD: 7,173.12
Inclination: 89.8° Inclination: 89.7°
Azimuth: 268.9° Azimuth: 265.9°
VS: w,,mmﬂ.mm_ VS: w,wmn_..oﬂ
_____________________________ﬂ@ﬂw......______________________”____ e e e— . L e e e Bt S e
e e EESEe e EEEES SR ————— e e e e
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f _ | f | _ | | ﬁ _ ﬁ | _
-med gy, sme dk | 11060-11120 CHK (90%)): It gy-gy, occ dk gy, med 11120-11180 CHK (85%): It gy-gy, occ dk gy, abnt thn 11180-11240 CHK (85%): pred It gy-gy, occ dk gy-v It | 11240-11300 CI
blky- sb plty, v arg | frm-frm v arg LS, abnt thn off wh chky lamn & u f chky ~off wh chky lamn & u f chky incl, med frm-frm v arg LS, 9y Wi abnt thn off wh chky lamn & u f chky incl, I-mod thn off wh chky
y lam- gy mtx, sme incl, sme vi-f pyr, rr fos frags, rr off wh ¢ free chk, I-mod fis, sme vi-f pyr, rr fos frags, rr off wh c free chk, fis, med frm-frmv arg LS, sme vi-f pyr, rr fos frags, rr off arg LS, I-mod fis
r, rr bent v calc; mod-v calc wi cIn HCL rxn, MRLST (10%): dk gy, occ — mod-v calc wi cln HCL rxn, MRLST (15%): dk gy, occ ~Wh ¢ free chk, mod-v calc wi cin HCL rxn, MRLST free chk, mod-v
Jy brn, sft- sl frm, gy brn-brn, frm-v frm, com tn-brn mrly lamn & incl wi gy brn-brn, frm-v frm, com tn-brn mrly lamn & incl, (15%): dk gy, occ gy brn-brn, frm-v frm, com tn-brn mrly | dk gy, occ gy br
m, g- frltbl- It gn —SH, mod calc wi quick drty brn HCL rxn, bl yel mky cut, “mod calc wi quick drty brn HCL rxn, bl yel mky cut, op ~lamn & incl, mod calc wi quick drty brn HCL rxn, bl yel —-lamn & incl, mot
lor resdl cut op yel wh flor resdl ring, fr It yel vis cut yel wh flor resdl ring, fr It yel vis cut mky cut, op yel wh flor resdl ring, fr It yel vis cut yel mky cut, op
i/
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1,260 11,270 11,280 11,290 11,300 11,310 11,320 11,330 11,340 11,350 11,360 11,370 11,380 11,390 11,400 11,410 11,420 11,430 11,440 11,450 11,460 11,470 1
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WOB: 28Klbs 6700 6700 W
Rotary: 75RPM R
Strokes: 94SPM S
Pump Rate: 329GPM P
MD: 11,272 MD: 11,366 MD: 11,459’
TVD: 7,174.11" TVD: 7,175.43' TVD: 7,176.48'
Inclination: 89.1° Inclination: 89.3° Inclination: 89.4°
Azimuth: 267.2° Azimuth: 270° IAzimuth: 270.7°
VS: 3,855.41' VS: 3,949.08' VS: 4,041.95'
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ﬁ | ﬁ | | ﬁ | ﬁ I | ﬁ | I | | ﬁ I ﬁ |
1K (90%): It gy-gy, occ dk gy, abnt 11300-11360 CHK (85%): pred It gy-gy, occ dk gy-v It | 11360-11420 CHK (90%): It gy-gy, occ dk gy, abnt thn |11420-11480 CHK (90%): It gy-gy, occ dk gy, abnt thn
amn & u f chky incl, med frm-frm v gy, abnt thn off wh chky lamn & u f chky incl, med off wh chky lamn & u f chky incl, tr ¢ free chk, med off wh chky lamn & u f chky incl, tr ¢ free chk, med
, sme vi-f pyr, 1t fos frags, 1 off wh ¢ | frm-frm mod fis v arg LS, sme vf-f pyr, mod-v calc wi | frm-frm |-mod fis v arg LS, sme vi-f pyr, mod-v calc wi |frm-frm I-mod fis v arg LS, sme vi-f pyr, mod-v calc wi
calc wi cIn HCL rxn, MRLST (10%): | cIn HCL rxn, MRLST (15%): dk gy, occ gy brn-brn, cln HCL rxn, MRLST (10%): dk gy, occ gy brn, com — [cIn HCL rxn, MRLST (10%): dk gy, occ gy brn, com
n-brn, frm-v frm, com tn-brn mrly frm-v frm, com tn-brn mrly lamn & incl, mod calc wi tn-brn mrly lamn & incl, mod calc wi quick drty brn tn-brn mrly lamn & incl, mod calc wi quick drty brn
i calc wi quick drty brn HCL rxn, bl quick drty brn HCL rxn, bl yel mky cut, op yel wh flor —HCL rxn, bl yel mky cut, op yel wh flor resdl ring, fr It — HCL rxn, bl yel mky cut, op yel wh flor resdl ring, fr It ye
yel wh flor resdl ring, fr It yel vis cut resdl ring, fr It yel vis cut yel vis cut 7600 vis cut
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/OB: 30Klbs 6700 6700 WOB: 30Klbs
otary: 75RPM Rotary: 75RPM
trokes: 93SPM Strokes: 92SPM
ump Rate: 326GPM Pump Rate: 322GPI
MD: 11,554 MD: 11,648
TVD: 7,177.23' TVD: 7,177.64'
Inclination: 89.7° Inclination: 89.8°
Azimuth: 270.5° Azimuth: 270.3°
VS: 4,136.84' VS: 4,230.72'
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11480-11540 CHK (85%): pred It gy-gy, occ dk gy-v It
gy, abnt thn off wh chky lamn & u f chky incl, med
frm-frm mod fis v arg LS, sme vf-f pyr, mod-v calc wi
cln HCL rxn, MRLST (15%): dk gy, occ gy brn, com
tn-brn mrly lamn & incl, mod calc wi quick drty brn

2| “HCL rxn, bl yel mky cut, op yel wh flor resdl ring, fr It
yel vis cut

7600

11540-11600 CHK (90%): It gy-gy, occ dk gy, abnt thn
off wh chky lamn & u f chky incl, tr ¢ free chk, med
frm-frm |-mod fis v arg LS, sme vi-f pyr, mod-v calc wi
cln HCL rxn, MRLST (10%): dk gy, occ gy brn, com
tn-brn mrly lamn & incl, drty brn mod calc, bl yel mky
cut, op yel wh flor resdl ring, fr It yel vis cut

| ﬁ | ﬁ |

11600-11660 CHK (80%): pred It gy-gy, occ dk gy-v It
gy, abnt thn off wh chky lamn & u f chky incl, med
frm-frm mod fis v arg LS, sme vf-f pyr, mod-v calc wi
cln HCL rxn, MRLST (20%): dk gy, occ gy brn, com
tn-brn mrly lamn & incl, mod calc wi quick drty brn
HCL rxn, bl yel mky cut, op yel wh flor resdl ring, fr It
yel vis cut

11660-11720 CHK (80%): pred It g
gy, abnt thn off wh chky lamn & u f
frm-frm mod fis v arg LS, sme vf-f
cln HCL rxn, MRLST (20%): dk gy,
tn-brn mrly lamn & incl, mod calc w
HCL rxn, bl yel mky cut, vf yel wh fl
yel vis cut
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6700 6700 WOB: 9Klbs 6700
Rotary: 90RPM
Strokes: 91SPM
Vi Pump Rate: 319GPM
MD: 11,743 MD: 11,838 MD: 11,876'
TVD: 7,177.97 TVD: 7,176.31" TVD: 7,174.49'
Inclination: 89.8° Inclination: 92.2° Inclination: 93.3°
Azimuth: 270.1° Azimuth: 269.6° Azimuth: 270°
vsagsss | .. vsaesoss | vsaassor 11800-11840
S T e e B — e vooe oo tonos o e = et Tt v o = T Tay-gy, occ dk g
frm-frm mod fis
| 7 f ﬁ | ﬁ * | _ _ _ * off wh chky lan
y-gy, occ dk gy-v It | 11720-11780 CHK (75%): pred It gy-gy, occ dk 11780-11840 CHK (80%): pred It gy-gy, occ dk gy-v It | 11840-11900 CHK (80%): pred It gy-gy, occ dk gy-v sme vf-f pyr, n
chky incl, med gy-v It gy, abnt thn off wh chky lamn & u f chky incl,” gy, abnt thn off wh chky lamn & u f chky incl, med It gy, abnt thn off wh chky lamn & u f chky incl, med HCL rxn, MRL
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