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 22

Sec. 19 T7N-R65W

Colorado County Weld

Rig Number Patterson UTI 346
05-123-40348-00 Field Wattenberg
DJ Basin Drilling Completed 7/26/2015
7/21/2015

SHL: 305'FSL & 2363'FWL, Sec. 19
Lattitude: 40.55431°
Longitude: -104.70736°

BHL: 660' FSL & 2226'FEL, Sec.24

4,868 K.B. Elevation 4,892.5'
5,000 To 12,064 Total Depth 12,064
Codell

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: 7-21-15
Standby: na
TD: 7-26-15
Services Provided 2-man Logging: 7-21-15
On Site Geosteering: 7-2

Logger Names Dominic Pitre / Nicholas \

Address Empirica, LLC.
6360 W Sam Houston Pk
Suite 100
Houston, TX 77041
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ExtractionoG | | | | [s Waag 22 5
Weld County, Colorado w_ Nu MNNU
. Spud Date: 7-21-15 | ] T
ROP Surface Casing @ 902’
: + | RoP(minig) ROP (min/ff)
GAMMA _Jﬁm_._ﬁmn_mﬁm. Oma@ 7,680 ANIVA (urfits 1750u | 48 | GAMMA (uris
2-man Logging Began: 7-21-15 (nits) n\ AS (Units) AN T\
GAS Geosteering Began: 7-22-15 (o) |I\| N - T e mn R C((\/)\/\/.\ SO ™
/\l\ N\ e |/
DPHI === 2 N T — N
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Depth Labels 6,580 6,590 6,600 6,610 6,620 6,630 6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,7 6,750 €
T T T L T T L T T T T T T L T T T
100 units = 10% methane |1 186 AVG BGG: 1380u 1E4 186
Total Gas & Chromatograph 1,000 1E5 5 o s P 5. e .H.(.,/)Mlﬁn.\....- .,--u./...rﬁo/.. -.n. ........ T
GAS ===mms= AR E I
c1 Depths Correspond to Driller's Pipe Tally pgyy GAS (Units)| C1-C4 (PPM)
C2 ==-=-- 100 1E4 100 1E4
C3
C4
10 1,000 10 1,000
Logarithmic Scale
N Y |
\WOB: 30Klbs
Rotary: 70RPM
Strokes: 166SPM ,
Pump Rate: 581GPM MD: 6,732'
TVD: 6,696.57'
Inclination: 0.8°
Azimuth: 61.8°
VS: -381.26'
Well Bore
TVD (ft) TVD (ft)
TVD
6620-6680 80% SS 20% SLTST: pred gy- med gy, 6680-6740 70% SS 30% SLTST: pred gy- med gy, ~ ©/20-6800 6
sme wh- offwht- gy brn, pred sb blky, ip sb plty, p sme wh- offwht- gy brn, pred sb blky, ip sb plty, p wh- offwht- g
srtd, pred vf- f gr clus, occ wh u f clus, frm sl fri sd srtd, pred vi- f gr clus, occ wh u f clus, frm sl fri sd pred vf gr sd
cls thru, mod arg- slty thru, occ vf pyr, dk lith frag cls thru, mod arg- slty thru, occ vf pyr, dk lith frag cls 5:._, mod
thru, sil- cal cmt, ip sl calc, tr plty- sb plty sh intbds, thru, sil- cal cmt, ip sl calc, tr plty- sb plty sh intbds, thru, sil- omj C
sme intbd sltst lamn, rr glau, tr pyr, g It bl flor cut, sme intbd sltst lamn, rr glau, tr pyr, g It bl flor cut, mﬁcsﬁ dk Q\ﬂ_s_
- . - . stmg- op, 1r-
2800 occ sl stmg- op, fr- g It gn resd cut occ sl stmg- op, fr- g It gn resd cut
. B
o__ w—.do<< W. | - 1 I - 1 1 I - 1 1 I - 1 1 1 I - 1 1 I - 1 1 I -
Images
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, 760 6,770 6,780 6,790 6,800 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 €
T T T T T T T T T T T T T T T T T T 7 T T T T T T T
AVG BGG: 1080u 1E4 1E6 AVG BGG: 1400u 1E4 1E6 AVG BGG: 1050u
7] ‘.‘.‘-.........-. ‘.w‘lno.z O “Joon e ot SRR b 5 o S Y I Y A T v o s - -l\\l\/-::
| e N2 i L et
o M\ GAS (Units)| c1-G4 (PP Qg .m Fol T
100 1E4 100 1E4 ﬂ. ! 7
dl/ J I
10 1,000 10 1,000
i "
6600 6600 W
R
S
_U
WOB: 27Klbs MD: 6,826'
Rotary: ORPM TVD: 6,790.3' _
Strokes: 164SPM Inclination: 7.8° MD: 6,919
Pump Rate: 574GPM Azimuth: 279.2° “_|<__U @ﬁ.mwmw”_.”_.hth
VS: -375.44' nclination: 14.9°
e VO Azimuth: 292.2°
VS: -357.69'

)% SS 40% SLTST: pred med gy, tr

y brn, pred sb blky, occ sb plty, p srtd,
clus, occ f clus w wht lam, frm sl fri sd
arg- slty thru, occ vf pyr, dk lith frag
mt, ip sl calc, tr plty- sb plty sh intbds,
bd sltst lamn, g It bl flor cut, occ sl

) It gn resd cut

6800-6860 60% SS 40% SLTST: pred med gy, tr wh-

gr sd clus, occ f clus w wht lam, frm sl fri sd cls thru,
mod arg- slty thru, occ vf pyr, dk lith frag thru, sil- cal
cmt, ip sl calc, tr plty- sb plty sh intbds, abnt dk gy
intbd sltst lamn, g It bl flor cut, occ sl stmg- op, fr- g It

gn resd cut

offwht- gy brn, pred sb blky, occ sb plty, p srtd, pred vf

thru, sil- cal cmt, ip sl calc,
abnt dk gy intbd sltst lamn,

tr plty-

stmg- op, fr- g It gn resd cut

6860-6920 50% SS 50% SLTST: pred med gy, tr
wh- offwht- gy brn, pred sb blky, occ sb plty, p srtd,
pred vf gr sd clus, occ f clus w wht lam, frm sl fri sd
cls thru, mod arg- slty thru, occ vf pyr, dk lith frag
sb plty sh intbds,
g It bl flor cut,

7800

occ sl

6920-6980 60% SLTST 20% SS 20% SH:
pred dk gy- blk, rr wh- offwht- gy brn, pred sb
blky- sb plty, p srtd, pred sltst w sme vf gr sd
clus, sme wh sd lamn, occ frm sl fri sd cls, v
arg, abnt pyr, abnt lith frag, v calc, tr plty- sb
plty sh intbds, g v bri It bl flor cut, occ sl stmg,
ip op, fr- g It gn resd cut
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Sharo
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1,000 1,000
J. [
JOB: 27Klbs 0D 7 013" WOB: 41Klbs
otary: ORPM TVD: 6.970.03" Rotary: ORPM
trokes: 184SPM M, o MD: 7,106' Strokes: 160SPM
Inclination: 23.9 TVD: 7 051.56' P R 56
. . M . . | .=
ump Rate: 574GPM Azimuth: 281.8° o [P0 i ump Rate: 56\ p- 7
f f VS: -327.16" Inclination: 33.4 TVD:
P OW_EMw:N Www.mo Inclin:
A T R B Y I Azimt
e . VS
T G A s L
TVD (ft) TVD (ft)
6980-7040 50% SLTST 40% SH 10% SS: pred
dk gy- blk, rr wh- offwht- gy brn, pred sb blky- sb 7100-7160 70% MRLST: dk gy- blk, sme dk gy 7160-7220 CHK (80%): pred gy

plty, mod srtd, pred sltst w abnt intbd sh, sme
vf wh sd lamn, occ frm sl fri sd cls, v arg, abnt
pyr, abnt lith frag, v calc, abnt plty- sb plty sh
intbds, g v bri It bl flor cut, occ sl stmg, ip op, fr-
g ltgn resd cut

7040-7100 80% SH 20% CHK: pred dk gy- blk, rr
wh- offwht, pred sb blky- sb plty, abnt It gy mtx,
abnt mot, pred sl slty sh w rr vf gr sd lamn, v arg,

abnt pyr, abnt lith frag, v calc, intbd chk, g v bri It bl

flor cut, occ sl stmg, op, fr- g It gn resd cut

brn, sl frm, chk incl & lamn, mod- v calc; 30%
CHK: It gy- gy, sme med- dk gy, frm- sl hd, v arg
chk, abnt thn offwht chky lam, sme cal incl, occ
pyr, sme Ise chk, v calc, v bri It bl- yel flor cut, op,
v bri It bl- yel flor resdl cut, fnt It brn o stn

NN S Y S A
-

hd, pred blky- sb blky, sme arg,
pyr, tr bent, sme Ise chk, v calc;
gy, sme dk gy brn- blk, sl frm, s
lamn, mod calc , v bri It bl- yel fl
bl- yel flor resdl cut, fnt It brn o




s || NiobraraB Chalk Cl Niobrara C s mwe
bob 7,213' MD | bob 7,321' MD | “bob VIS 4
x 7,137' TVD x 7,212' TVD x
/\m > Q__)zu -me _<W 3379u @m \//I( ROP (min/ft) -Hm%mm/mm 3961u ROP(min/ft)
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1E4 1E6 AVG BGG: 3020u 7 1E4 1E6 AVG BGG: 2700u 1E4 1E6
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~=rdoo |15 e N T 1000 | |1es | GBS /‘.. go 1000 | |1es
/, \ \ Jat
GAS (Units)|c1-04 (PPM) - GAS (Units)|c1-G4 (PP N GAS (Units)|c1-04 (PP
100 1E4 100 1E4 100 1E4
10 1,000 10 1,000 10 1,000
> -
6600 NW @ 7,220 6600 WOB: 51Klbs
Rotary: ORPM
Strokes: 160SPI
,‘,moH_ MD: 7,296 MD: Nwomq_ ™ iy ﬂ_uc:ﬁ _um:mq” mmo4
r127.79 TVD: 7,196.15" TVD: 7,251.587 T m T T
‘tion: 39 8° _:o.__:mzo:“ hm.po Inclination: 59.5°
th: 275.9° Azimuth: 269.9 Azimuth: 270.2°
26.19' VS:-160.43 VS: -85'
T T T T T T T k
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7220-7280 CHK (70%): pred gy-dk gy, occ It gy, frm, | 7280-7340 CHK (70%): gy-dk gy, occ It gy, frm, I-mod | 7340-7400 MRLST (70%): pred dk gy, occ brnsh
- med ay frm- sl brit, I-mod fis sb blky-blky ctgs, com wh-off wh f-u f fis sb blky-blky brit ctgs, com wh-off wh f-u f chk incl, ~ gy-brn, frm-brit, rr brn thn lamn, sm tex, mod calc w/ 7400-7460 MRL
sme cal incl, tr chk incl, occ pyr, occ cal frags, tr fos frags, rr vf pyr, occ cal frags, tr fos frags, rr vf pyr, mod calc w/ cln rxn, | quick brn HCL rxn, CHK (30%): gy-dk gy, occ It gy, gy-brn, frm-brit,
_<__u_.m.._. (20%): dk ~mod calc w/ cIn rxn, MRLST (30%): pred dk gy, occ —MRLST (30%): pred dk gy, occ brn hue, frm, - frm, I-mod fis sb blky-blky brit ctgs, tr wh-off wh f-u f —| quick brn HCL r
me chk incl & . brn hue, frm, crunchy-brit, mod calc w/ quick brn crunchy-brit, rr brn thn lamn, mod calc w/ quick brn chk incl, rr vf pyr, tr cal frags, tr fos frags, mod calc w/ | calc, frm-v frm-t
or cut, op, v bri It HCL rxn, mky cut, fr dull yel hvy oil resdl cut, v tr vis HCL rxn, mky bl cut, g op bri bl yel resdl ring, It yel vis | cIn rxn, mky bl cut, fr-g op bri bl yel resdl ring, It yel wh chk incl, mo
vis cut resdl ring, It yel




6 Fort Haye 5 MW 9.6+ Codell | 4 v 9.6
7/23/15
3| 7,474' MD il VIS 40 7,613 MD VIS 39
\.(\ Vv 7,288' TVD 25 7,323' TVD
-10' VS Hop-tritithy 124.13' <mu
P-(min/fy. ROP (min/mf.
/ \/\/\/\ /\l\/ GAMMA (urfits GAMMA (urits,
— V.Q.)l, AN \./\/ |\ AS (Units) GAS (Units)
/ \ wb”_.NC. \/ PHit(pu § k BPHt-{pu) 1779u Fe
~ S ) = /
\ ey N it ) X PN A Y\ =
A\ < I)I\A ~ » N — N v,
q ™~ = 0
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1420 7,430 7,440 7,450 7,460 7,470 7,480 7,490 7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,580 7,590 7,600 7,610 7,620 7,630 7
T T L T T T T L T T L 7 T T L T T
AVG BGG: 2790u 1F4 1E6 -AVG BGG: 1050u 14— AVG BGG: 1120u
.o“ﬁﬁ: . -- “- w v- . PCLEES .l --IAO % -
\<\ +—A" o -. L e elaale, N S - B oy EENay, o -- s e " e . S Rl D . LS LA e pEne |
\\‘\\\“ |\\|ﬂ\nkllnlu lllll ~—— "2 0000 (e wio ol dLEDu \Il\nlrﬂ‘mn — ||IU-.«/»\\nl”n{ln\-{\\-:n-t“.l:/\\“\nlln““dﬂY = |-||.W\H-|W4ﬁ'0l\\\"uhﬁ l\ll\/;”\\\lu = -
V) ! GAS (Units) [c1-04 (PRM) B GAS (Units)}c1-04 (PRV)
i 100 1E4 pTo 1E4
10 1,000 10 1,000
L Lt [
6600 WOB: 41Klbs 6600
Rotary: 15RPM
A Strokes: 160SPM
GPMm T = 7T Pump Rate: 560GPM
T T o T
r s T T T
MD: 7,484' MD: 7,579’ MD: 7,610’
TVD: 7,292.23' TvD:7,318.14' TVD: 7,322.75'
Inclination: 69.2° Inclination: 79.1° Inclination: 83.8°
Azimuth: 272.5° Azimuth: 271.3° Azimuth: 270.8°
VS: -0.54' VS: 90.59' VS: 121.16'
h. T .". TVD (ft) Tvo ()
_1._._.._._. T T ) S ¢ e 7 e N PN o ki o et " " . . . . . . . . . . . . . . . . . .
M#“444“4H4“4#44ﬁ1ﬁ1ﬁu.4” f“\_ _ : : : : : : : : -
| [ [ , ,
ﬂ 7 7490-7520 LS: off wh-v It | 7520-7550 LS: off wh-v It | 7550-7580 LS: off wh-v It
ST (80%): pred dk gy, occ brnsh 7460-7490 MRLST: pred | gy-sl crm-It gn, frm-hd brit | gy-sl crm-It gn, frm-hd gy-sl crm-It gn, frm-hd brit
rr brn thn lamn, sm tex, mod calc w/ dk gy, occ brnsh gy-brn, plty ctgs, pred crpxin, brit plty ctgs, pred crpxin, | plty ctgs, pred crpxin,
xn, wi 20% CHK: gy-dk gy, occ It gy, v | frm-brit, rr brn thn lamn, microxIn ip, mudst, v calc, | microxIn ip, mudst, v microxIn ip, mudst, v calc, | 7580-7667 SS (90%): clr-trnsl off wh-It gy-gy-trns| brn,
rit mod fis sb blky ctgs, rr vf pyr, rr off | sm tex, mod calc w/ quick | tr vf pyr, wxy-chky Istr, v calc, tr vf pyr, wxy-chky tr vf pyr, wxy-chky Istr, v | vf-u f sb ang-rd grs, gr sup cls cons wi sil cmt wi tr cal
1 calc, mky bl cut, g op bri bl yel brn HCL rxn, p stmg cut, It [ calc, p stmg cut, It orng Istr, v calc, p stmg cut, It | calc, p stmg cut, It orng calc, sl-non calc ip, 10% SH strg: gy-dk gy, splty-plty,
vis cut orng flor resdl ring flor resdl ring orng flor resdl ring flor resdl ring non calc, p stmg cut, It yel flor resdl ring




MW 9.54Bit # 1 |} 5 MW 9.2+ 5
7124/15 E 300
VIS 37 ._.Mﬁm” SF56 m,: w”,m N VIS 33 700D
Size: 8.75 Ly ne: Spis16 |2 2
Depth In: 902 o
_w_Nm.mH\mi 7 R ROP(
Depth Out: 7,673 . a GAl
Depth In: 7,685
Hours: 27 hrs Jets: mxu.mi G GAS ( —~T LN /
5| Avg Ft/Hr: 251 '/his, b — ~| el Vam R \
SIN: JK3196 L L N\ e
Jets: 3*18,2*16 0 ~ N
= /N: 12694338 0 0\
\"WARN S/N: A g
A —t”\ 7 ™ N N o~

,640 7,650 7,660 7,670 7,680 7,690

7,780 7,790 7,800
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e 7 % e PP
N hat ot ¥ \ N
N C = GAS ( !
100
SEEE
BN =
; 10
il
! [
TD reached WOB: 21Klbs 6600
@ 0730hrs Rotary: 50RPM
on 7-23-15 Strokes: 98SPM
Pump Rate: 342GPM
MD: 7,785
TVD: 7,333.27"
Inclination: 89.3°
Azimuth: 271.3° TVD (ft)

VS: 295.34' 7

p-mod srtd, w srtd clus ip, pred
> cmt, tr arg cmt ip, pred mod
brit, pred sm tex wi rr sd gr incl,

|

7670-7760 SS (90%): clr-trnsl off wh-It gy-gy-trnsl brn, p-mod srtd, w
srtd clus ip, vf-u f sb ang-rd grs, pred uncons- fri gr sup cls cons wi sil
cmt wi tr calc cmt, arg ip, pred non calc, 10% SH strg: gy-dk gy, _
splty-plty, brit, pred sm tex wi rr sd gr incl, non calc, p stmg cut, It yel flor
resdl ring

7760-7820 SS: clr-trnsl It gy-bf, occ tn-bf, vf-u f sb
rd-rd grs, p-mod w srtd, sli fri gr sup cls cons wi sil
& arg cmt, com uncons hi por sd, rr-occ vf pyr, pred
non calc, sl calc ip, p-fr mky cut, bl resdl flor ring

7800

7820-7880 SS: clr-trnsl It gy-bf, oc
rd-rd grs, p-mod w srtd, sli fri gr st
sil & arg cmt, com uncons hi por <
pred non calc, sl calc ip, p-fr mky
ring
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,860 7,870 7,880 7,890 7,900 7,910 7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020 8,030 8,040 8,050 8,060 8,070 €
1E4 1E6 1E4 1E6 b.,<,o, m,o,o_” N,_m,opr
hem l.-./ .:co: L oo.. .H.b.m.o.... 165 .... |\\11\ /... -u S O Sk ke ol o L ke et 8 Tet0 P -- AN
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7 -
6600 Trip for MWD WOB: 21Klbs 6600 DP @ 8,050
Rotary: 65RPM
Strokes: 100SPM
Pump Rate: 350GPM
MD: 7,880 MD: 7,974 MD: 8,069'
TVD: 7,336.59' TVD: 7,340.53' TVD: 7,341.02'
Inclination: 86.7° Inclination: 88.5° Inclination: 90.9°
Azimuth: 270.8° TVD (ft) Azimuth: 269.2° TVD (ft) Azimuth: 267.6°
VS: woo.,oa_ VS: 483.58' VS: 577.92'
...... Sielelelell Dielalelols S L E LR EL PR EOT , i PR EL PR L R L PR ELT S L P it
f f | f I f
8000-8060 60% SS: med gy- gy brn, ip brn, frm- sl hd, | 8060-8120 609
C tn-bf, vf-u q.mc 7880-7940 SS: clr-trns! It gy-bf, occ tn-bf, vf-u f sb 7940-8000 SS: trns! It gy-clr, occ tn-bf, p-w srtd vi-u f pred sb blky, p srtd, pred f- u f gr sd, pred grn sup hd, pred sb blk
1p cls cons wi rd-rd grs, p-mod w srtd, sli fri gr sup cls cons wi sil &  sp rd-rd grs, sl fri gr sup cls cons wi sil & arg cmt, clus, oce mix sup o_c.m. occ uncons sd grs, arg- calc sup clus, oce
d, rr-occ vf pyr, arg cmt, sl decr uncons sd, rr-occ vf pyr, pred non com uncons sd, r mtx sup cls, rr-occ vf pyr, pred non cmt, ip sil cmt, sme lith frags; 40% mI.” dk gy- blk, sl calc cmt, ip sil «
cut, bl resdl flor calc, sl calc ip, p-fr mky cut, bl resdl flor ring calc, sl calc ip, p-fr mky cut, bl resdl flor ring sft- frm, sb blky- sb plty, sl calc, abnt lith frags, sme blk, sl sft- frm, :
2800 pyr, p It bl flor cut, p It gn resdl cut sme pyr, p It bl
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300 300
7000 8000
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ROP (min/fl) — ROP (min/fl) VEs
GAMMA (urjits /ll/ GAMMA (urjits \I\I\\l\l
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e E_; 1548u-@@ """ | //:\\/\/ R L r_w L = L~ =t —
- / us
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0 - By AN 0 \ HK -
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,080 8,090 8,100 8,110 8,120 8,130 8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230 8,240 8,250 8,260 8,270 8,280 8,290 ¢
T T T L T T T T T T T T T T T T
1E4 1E6 AVG BGG: 1660u - AVG BGG: 3900u
sk YA IR RN .ﬁ
/......./I.H\\.-... asEot
10 1,000
» |
6600 WOB: 27Klbs 6600
Rotary: 75RPM
Strokes: 100SPM
Pump Rate: 350GPM
MD: 8,163' MD: 8,257
TVD: 7,338.97" TVD: 7,336.76'
Inclination: 91.6° Inclination: 91.1°
TVD (ft) Azimuth: 267.6° TVD (ft) Azimuth: 267.8°
VS: 671.09' VS: 764.29'
......................................... e e [

, , , | , [ f | f f [ 1 , , , [
o SS: med gy- gy brn, ip brn, M::- sl ~8120-8180 80% SS: med gy- gy brn, ip brn, frm- sl hd, 8180-8240 SS: med gy- gy brn, ip brn, frm- sl 8240-8300 SS: med gy brn, ip brn- amb, abnt
y, p srtd, pred f- u f gr sd, pred grn -~ pred sb blky, p srtd, pred f- u f gr sd, pred grn sup clus, hd, pred sb blky, p srtd, pred f- u f gr sd, pred trnsl, frm- sl hd, pred sb blky, mod srtd, pred u
\itx sup clus, occ uncons sd grs, arg-  0CC Mtx sup clus, ip uncons sd grs, occ ¢ gtz grs, arg- grn sup clus, occ mtx sup clus, ip uncons sd f- I med gr sd, grn sup clus- uncons sd grs,
>mt, sme lith frags; 40% SH: dk gy-  calc cmt, ip sil cmt, sme lith frags; 20% SH: dk gy- blk, grs, occ c gtz grs, arg- calc cmt, ip sil cmt, sme occ mtx sup clus, occ u med- ¢ gtz grs, arg-
b blky- sh plty, sl calc, abnt lith frags, Sl sft- frm, sb blky- sb plty, sl calc, abnt lith frags, sme lith frags, sme intbd sh, p It bl flor cut, p It gn calc cmt, ip sil cmt, sme lith frags, sme intbd
flor cut, p It gn resdl cut pyr, p It bl flor cut, p It gn resdl cut resdl cut sh, p It bl flor cut, p It gn resdl cut

7800
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) 300
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P ™~ m
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,300 8,310 8,320 8,330 8,340 8,350 8,420 8,430 8,440 8,450 8,460 8,470 8,480 8,490 8,500 8,510 €
| Eo ety s P e i e e e
— .--F“ 111 I —— ---‘- .. tb-l\\u ||||| B it sy i il
1,000 1E5 1,000 1E5
GAS (Units) [C1-04 (PPM) 4 (PP GAS (Units) [c1-C4 (PP
100 1E4 100 1E4 100 1E4
10 1,000 10 1,000 10 1,000
" g >
6600 WOB: 28Klbs 6600 6600
Rotary: 75RPM
Strokes: 100SPM
Pump Rate: 350GPM
MD: 8,352 MD: 8,446
TVD: 7,334.2T7 TVD: 7,332.63'
Inclination: 91.9° Inclination: 90.1°
TVD (ft) Azimuth: 266.9° TVD (ft) Azimuth: 266.5° VD (f)
VS: 858.39 VS: 951.36'
................................. O U LSO S SRR S NS SR AR SR
. | | | . | | I | ﬁ
8300-8360 SS: med gy brn, ip brn- amb, abnt 8360-8420 SS: med gy brn, ip brn- amb, abnt 8420-8480 SS: med gy brn, ip brn- amb, abnt trns|, amb, sme dk gy, abnt trnsl, fr
trnsl, frm- sl hd, pred sb blky, mod srtd, pred u f- trnsl, frm- sl hd, pred sb blky, mod srtd, pred u frm- sl hd, pred sbh blky, mod srtd, pred u f- | med gr blky, mod- p srtd, pred u f- I n
I med gr sd, grn sup clus- uncons sd grs, occ f- I med gr sd, grn sup clus- uncons sd grs, sd, grn sup clus- uncons sd grs, occ mtx sup clus, sup clus, abnt uncons sd grs,
mtx sup clus, occ u med- ¢ gtz grs, arg- calc occ mtx sup clus, occ u med- ¢ gtz grs, arg- occ u med- ¢ gtz grs, arg- calc cmt, ip sil cmt, sme occ u med- ¢ gtz grs, arg- cal
cmt, ip sil cmt, sme lith frags, sme intbd sh, p It calc cmt, ip sil cmt, sme lith frags, sme intbd lith frags, sme intbd sh, p It bl flor cut, p It gn resdl sme lith frags, sme gy- blk int
2600 bl flor cut, p It gn resdl cut sh, p It bl flor cut, p It gn resdl cut cut, p It gn resdl cut
18UV 18UV
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| = — 8000 A~ 000 —
e /
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,520 8,530 8,540 8,550 8,560 8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660 8,670 8,680 8,690 8,700 8,710 8,720 8,730 :

B oS B e e P o [ o e R P R S ERESPE § % T AV BGG: 31700 - L i
DA Rz 3 AVG BGG: 6260 RIS bl .::.::. AVG BGG: wﬁoc.. Sdaan K118
T ENEEEE I e AR T EREREER Sy ARG AN RN awe SRS suwns RENE] 1
1,000 1E5 1., Tt L \ ,n/.n.f ......\k 1,000 1E5
e L Y ¢
M) GAS (nits) [C1-C4 (PPM) J)/)P.\ GAS (Uinits) [C1-C4 (PPM)
100, 1E4 100, 1E4
10 1,000 10 1,000
¥ "
WOB: 31Klbs 6600 6600
Rotary: ORPM
Strokes: 100SPM
Pump Rate: 350GPM
MD: 8,541 MD: 8,636 MD: 8,730
TVD: 7,331.8' TVD: 7,331.06' TVD: 7,331.06'
Inclination: 90.9° Inclination: 90° Inclination: 90°
Azimuth: 266.5° TVD (ft) Azimuth: 267.6° TVD (ft) Azimuth: 267.2°
VS: 1,045.29' VS: 1,139.35' VS: 1,232.51"
| | | |

ned gy, ip brn- I f f f [ 8600-8660 SS: pred gy brn, ip It brn- amb, "8720-878
m- sl hd, pred sb ~8540-8600 SS: med gy brn- med gy, ip brn- amb, sme sme dk gy, abnt trnsl, frm- sl hd, pred sb 8660-8720 SS: pred gy brn, ip It brn- amb, sme sme dk gy,
ed gr sd, pred grn | dk gy, abnt trnsl, frm- sl hd, pred sb blky, mod- p srtd, blky, mod- p srtd, pred u f- | med gr sd, sme dk gy, abnt trnsl, frm- sl hd, pred sb blky, mod- p mod- p srtd
occ mtx sup clus, pred u f- 1 med gr sd, pred grn sup clus, abnt uncons gr sup clus, pred uncons sd grs, occ mtx srtd, pred u f- 1 med gr sd, sme gr sup clus, clus, abnt u
c cmt, ip sil cmt, sd grs, occ mtx sup clus, occ u med- ¢ gtz grs, arg- sup clus, occ u med- ¢ gtz grs, arg- calc pred uncons sd grs, occ mtx sup clus, occ u med- ¢ gtz
bd sh, p It bl flor calc cmt, ip sil cmt, sme lith frags, sme gy- blk intbd cmt, ip sil cmt, sme lith frags, p It bl flor cut, med- ¢ gtz grs, arg- calc cmt, ip sil cmt, sme lith frags, sme (
sh, p It bl flor cut, p It gn resdl cut p It gn resdl cut frags, p It bl flor cut, p It gn resd| cut bl flor cut, p
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100! 164 \[ R \\ 100! 1E4
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g I
WOB: 28Klbs 6600 6600
Rotary: ORPM
Strokes: 100SPM
Pump Rate: 350GPM
MD: 8,824 MD: 8,918
TVD: 7,332.78' TVD: 7,335.73'
Inclination: 87.9° Inclination: 88.5°
_ TVD(ft) Azimuth: 267.6° Tvo(fy—Azimuth: 269.4°
VS: ”,_..wmm.mh_ VS: 1,418.97"
................................................................. , |

abnt trnsl, frm- sl hd, pred sb blky,

- pred u f- 1 med gr sd, pred grn sup
ncons sd grs, occ mtx sup clus, occ u
Jrs, arg- calc cmt, ip sil cmt, sme lith 7
jlauc, tr bent, sme gy- blk intbd sh, p It
It gn resdl cut

sme dk gy, abnt trnsl, frm- sl hd, pred sb blky,
mod- p srtd, pred u f- | med gr sd, pred grn sup
clus, abnt uncons sd grs, occ mtx sup clus, occ u
med- ¢ gtz grs, arg- calc cmt, ip sil cmt, sme lith
frags, sme glauc, tr bent, sme gy- blk intbd sh, p It
bl flor cut, p It gn resdl cut

amb, sme dk gy, abnt trnsl, frm- sl hd, pred sb
blky, mod- p srtd, pred u f- | med gr sd, pred grn
sup clus, abnt uncons sd grs, occ mtx sup clus,
occ u med- ¢ gtz grs, arg- calc cmt, ip sil cmt,
sme lith frags, sme glauc, tr bent, sme gy- blk
intbd sh, p It bl flor cut, p It gn resdl cut

f f f f |
8900-8960 SS: pred gy brn, ip It brn- amb, sme

dk gy, abnt trnsl, frm- sl hd, pred sb blky, mod- p
srtd, pred u f- | med gr sd, sme gr sup clus, pred
uncons sd grs, occ mtx sup clus, occ u med- ¢ gtz
grs, arg- calc cmt, ip sil cmt, sme lith frags, p It bl
flor cut, p It gn resdl cut
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,960 8,970 8,980 8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,090 9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 [
ent ey T AVG BGG: 6320u * CITR
NP EENNEE o, I bdadabadabaaa-pooaaraadap=l-1-1"]-1 EOEXRYE TN NTENY AT N TR DR R P T R
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:Q00 TES " vlaui S 1,000 1E5
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GAS$ (Umits)] C1-G4 (PPM) GAS$ (Units) | C1-G4 (PPM)
100, 1E4 100, 1E4
10 1,000 10 1,000
- > .
WOB: 25KIbs 6600 6600 W
Rotary: 75RPM R
Strokes: 100SPM S
Pump Rate: 350GPM P
MD: 9,012' MD: 9,107
TVvD: 7,338.11" TVD: 7,340.51"
Inclination: 88.6° Inclination: 88.5°
TvAzimuth: 268.7° Azimuth: 267.2°
VS: 1,512.42' VS: 1,606.65'
.......................................... TSR E R — !

sme dk gy, abnt trnsl, frm- sl hd, pred sb blky,
mod- p srtd, pred u f- | med gr sd, pred grn sup
clus, abnt uncons sd grs, occ mtx sup clus, occ u
med- ¢ gtz grs, arg- calc cmt, ip sil cmt, sme lith 7
frags, sme glauc, tr bent, sme gy- blk intbd sh, p It

bl flor cut, p It gn resdl cut 2800

amb, sme dk gy, abnt trnsl, frm- sl hd, pred sb
blky, mod- p srtd, pred u f- | med gr sd, pred grn
sup clus, abnt uncons sd grs, occ mtx sup clus,
occ u med- c gtz grs, arg- calc cmt, ip sil cmt,
sme lith frags, sme glauc, tr bent, sme gy- blk
intbd sh, p It bl flor cut, p It gn resdl cut

, | , ,
9080-9140 SS: pred gy brn, ip It brn- amb, sme

dk gy, abnt trnsl, frm- sl hd, pred sb blky, mod-
p srtd, pred u f- | med gr sd, sme gr sup clus,
pred uncons sd grs, occ mtx sup clus, occ u
med- ¢ gtz grs, arg- calc cmt, ip sil cmt, sme
lith frags, p It bl flor cut, p It gn resdl cut

18UV

I ! |
9140-9200 SS: pred gy brn,

dk gy, abnt trnsl, frm- sl hd,
p srtd, pred u f- | med gr sd,
pred uncons sd grs, occ mt:
med- ¢ gtz grs, arg- calc cm
lith frags, p It bl flor cut, p It
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3 A Ty
\ X
GAS (Units)[C1-C4 (PPM) GAS (Uinits) [ C1-C4 (PPM)
100 1E4 100 1E4
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L 3
/OB: 28Klbs 6600 7- 10% Pyrite Metal Shavings in Sample WOB: 27Klbs
otary: 80RPM Rotary: 80RPM
trokes: 100SPM Strokes: 100SPM
ump Rate: 350GPM Pump Rate: 350GPNM
MD: 9,201 MD: 9,295 MD: 9,390
TVD: 7,342.07 TVD: 7,342.97 TVD: 7,343.56'
Inclination: 89.6° Inclination: 89.3° Inclination: 90°
Azimuth: 270.8° Azimuth: 271.1°D(ft) Azimuth: 270.4°
VS: 1,700.09' VS: 1,793.84'

9200-9260 SS: med gy brn- med gy, ip brn- amb,

DR 1

'9260-9320 SS: med gy brn- med gy, ip brn- amb,

ip It brn- amb, sme
pred sb blky, mod-
sme gr sup clus,

¢ sup clus, occ u

t, ip sil cmt, sme
gn resdl cut

sme dk gy, abnt trnsl, frm- sl hd, pred sb blky, mod- ;sme dk gy, abnt trnsl, frm- sl hd, pred sb blky, mod-

srtd, pred u f- I med gr sd, pred grn sup clus, abnt

uncons sd grs, occ mtx sup clus, occ u med- ¢ gtz

grs, arg- calc cmt, ip sil cmt, sme lith frags, sme

glauc, tr bent, abnt pyr, sme gy- blk intbd sh, p It bl
sgflor cut, p It gn resdl cut

p srtd, pred u f- | med gr sd, pred grn sup clus, abnt
uncons sd grs, occ mtx sup clus, occ u med- ¢ gtz
grs, arg- calc cmt, ip sil cmt, sme lith frags, sme
glauc, tr bent, abnt pyr, sme gy- blk intbd sh, p It bl

flor cut, p It gn resdl cut 2800

sme dk gy, abnt trnsl, frm- sl hd, pred sb blky,
mod- p srtd, pred u f- | med gr sd, pred grn sup
clus, abnt uncons sd grs, occ mtx sup clus, occ u
med- ¢ gtz grs, arg- calc cmt, ip sil cmt, sme lith
frags, sme glauc, tr bent, abnt pyr, sme gy- blk
intbd sh, p It bl flor cut, p It gn resdl cut

7'9380-9440 S
sme dk gy, al
mod- p srtd, |
clus, abnt unt
med- ¢ gtz gr

frags, sme gl

sh, p It bl flor
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GAS (Units) | c1-ca (PPM) /] GAS (Units) [ c1-04 (PPM) Bit #: 2 . GAS (Units)| c1-c4 (PP
—— Type: SDi516
100 164 100 164 Size: 6 1/8 7 Bit # 3 100 164
Depth In: 7,685 Type: MSi613
Depth Out: 9,515 | Size: 6 1/8] |
10 1,000 10 1,000 Hours: 4.3 hrs Depth In: 9,515 10 1,000
|, Jets: 5X16 | Jets: 5X15
w,\z_,.uﬁw”_.,@o - w\,Z,_ .HI,”_.,MNN
6600 Trip for Bit | 6600 WOB: 20Klbs 6600
\ Rotary: 70RPM
NW @ 9500 Strokes: 100SPM
Pump Rate: 350GPM
MD: 9,483 MD: 9,576
TVD: 7,343.31" TVD: 7,341.61"
Inclination: 90.3° Inclination: 91.8°
| Tvo () Azimuth: 270.8° TVD (ft) Azimuth: 270.8° TVD (ft)
VS: 1,981.28' VS: 2,074’ 7
5 , e o e e e e e e e e e e , A e o e
w“ Bmg ©< Uﬂ.jl BmQ ©<a _U Uq.jl mBU_ @thlomoo mm“ —\:mg ©< Uﬂ.jl BmQ ©<a _U Uq.jl m.—\jU_ — ..............................................
nt trnsl, frm- sl hd, pred sb blky, sme dk gy, abnt trnsl, frm- sl hd, pred sb blky, mod- p _ 7
yred u f- | med gr sd, pred grn sup srtd, pred u f- | med gr sd, pred grn sup clus, abnt 9500-9560 SS: pred clr, occ trnsl v It gy-trnsl v It bf, 9560-9620 SS: pred clr, occ trnsl v It gy-trnsl v It bf, f-
ons sd grs, occ mtx sup clus, occ u uncons sd grs, occ mtx sup clus, occ u med- ¢ gtz f-u f gr sb rd-rd v w srtd sd uncons qtz sd, occ | med | fgr sb rd-rd v w srtd sd uncons gtz sd, occ | med grs,
s, arg- calc cmt, ip sil cmt, sme lith grs, arg- calc cmt, ip sil cmt, sme lith frags, sme grs, tr dk sltst strg, tr pyr, non calc, p stmg cut, p tr dk sltst strg, tr pyr, non calc, p stmg cut, p bl-yel
uc, tr bent, tr pyr, sme gy- blk intbd glauc, tr bent, tr pyr, sme gy- blk intbd sh, p It bl flor bl-yel resdl flor ring resdl flor ring
Q:..cm(: gn resdl cut cut, p It gn resdl cut ~600
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620 9,630 9,640 9,650 9660 9,670 9,680 9,690 9700 9710 9,720 9730 9740 9,750 9,760 9770 9,780 9,790 9,800 9,810 9,820 9,830 ¢
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: mmhoc.................. b R 1E4 IAVG .mOO” 3350y =popopnnnprpnnannret u ...........:........‘.. e IEAVG BGG: 6140y F it
en i s /. 1e80] /s = 1,000 1E5
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) }II{(,n Y (units)| c1-a (PPIM) GAS (units) | c1-C4 (PPM)
160 1E4 100 1E4
10 1,000 10 1,000
> » >
6600 WOB: 21Klbs 6600
Rotary: 70RPM
Strokes: 100SPM
Pump Rate: 350GPM
MD: 9,670 MD: 9,764
TVD: 7,339.56' TVD: 7,338.74'
Inclination: 90.7° Inclination: 90.3°
Azimuth: 271.6° TVD (ft) Azimuth: 270.9° TVD (ft)
VS: 2,167.76' VS: 2,261.54'
| |
] 100'55: crmsl 1t 0y, 0p gy-0y b —
) 9740-9800 SS: clr-trnsl It gy-bf, op gy-gy brn wi sltst
|| 9620-9680 SS: clr-trnsl v It gy-trnsl v It bf uncons 9680-9740 SS: clr-trnsl It gy-trns| bf, gy-gy b ip, ip, mod w-w srtd clr uncons sb rd-rd gtz sd, occ gr 9800-9860 SS: pred clr-trnsl It )
sd grs, occ gy-gy brn clus, f-u f gr sb rd-rd v w srtd —Pred v w srtd clr uncons sb rd-rd gtz sd, occ gr sup sup clr cls cons wi sil cmt, arg cmt ip, incr gy-gy brn med sb ang-sb rd-rd qtz sd grs,
sd uncons gtz sd, occ | med grs, tr dk sltst strg, tr clr cls cons wi sil cmt, arg cmt ip, incr gy-gy brn mtx-gr sup clus cons wi arg cmt, incr pyr, non calc mod w srtd gy-gy brn mtx-gr sup
pyr, non calc, p-fr stmg cut, fr bl-yel resdl flor ring mix-gr sup clus cons wi arg cmt, incr pyr, non calc wi rr-occ wh calc grs, p-fr stmg cut, fr bl-yel resdl flor cmt & sty ip, tr pyr, non calc wir
wi rr-occ wh calc @Mm o: bl-yel resdl flor ring ring qmov-: stmg cut, fr bl-yel resdI flor ri
1)
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,840 9,850 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 1
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GAS (Units)|C1-C4 (PPM) , GAS(Units)| €1-C4 (PPM)
100 184 100 184
10 1,000 10 1,000
La s
6600 WOB: 25KIbs 6600
Rotary: 70RPM
Strokes: 100SPM
Pump Rate: 350GPM
MD: 9,858 MD: 9,952 MD: 10,047
TVD: 7,339.07 TVD: 7,340.95' TVD: 7,342.78'
Inclination: 89.3° Inclination: 88.4° Inclination: 89.4°
Azimuth: 272.5° TVD (ft) Azimuth: 271.1° TVD (ft) Azimuth: 270.9°
/.\m” N.wmm.,wﬂ_ VS: 2,449.2 7 VS: 2,543.93'
..... S ; A L T T A A T e R AT R A L ] Mt R
7 _ AR R (e S T AR SR
9920-9980 SS: gy-gy brn-sl trnsl gy-clr, vf-l med sb 9980-10040 SS: pred gy-gy brn-sl trnsl gy-clr, vi-I 10040-10100 S<
-bfw srtd u 9860-9920 SS: pred clr-trnsl It gy-bf w srtd u f-I ang-sb rd-rd sd grs, p srtd, pred sli fri gr sup slty cls med sb ang-sb rd-rd sd grs, p srtd, pred sli fri gr p-v w srtd vf-l me
-Om Op gy-gy b med sb ang-sb rd-rd qtz sd grs, com op gy-gy brn cons wi arg cmt, occ hd silc cmt ip, rr u f-c pyr, rru f sup slty cls cons wi arg cmt, occ hd silc cmtip, rru | sup slty cls cons
cls cons wi arg mod w srtd gy-gy brn mtx-gr sup cls cons wi arg glauc, rr calc wh carb grs, com uncons clr gtz sd, f-c pyr, rr u f glauc, com uncons clr gtz sd, non calc, | com uncons clr ¢
r-occ wh calc grs, cmt & slty ip, tr pyr, pred non calc, p-fr stmg cut, fr non calc, p-fr stmg cut, fr bl-yel resdl flor ring p-fr stmg cut, fr bl-yel resdl flor ring calc, p-fr stmg ct

bl-yel resdl flor ring
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Inclination: 89.2°
Azimuth: 271.3°

Pump Rate: 350GPM

GAS (Units) {C1:G4 (PPM) GAS (linifs) | C1-G4-(PPM) TNV
100 1E4 100 1E4
f
10 1,000 10 1,000
) -
7000 WOB: 24Klbs 7000pp @ 10,220
MD: 10,141’ Rotary: 70RPM MD: 10,236
TVD: 7,343.92' Strokes: 100SPM TVD: 7,344.83'

Inclination: 89.7°
Azimuth: 271.1°

VD (ft)

f [ f f
. clr-gy-gy brn-sl trnsl gy-trnsl brn,

>d sb ang-sb rd-rd sd grs, sli fri gr

wi arg cmt, occ hd silc cmt ip, incr
tz sd, rr u f-c pyr, rr u f glauc, non
it, fr bl-yel resdl flor ring

stmg cut, fr bl-yel resdl flor ring
B000

10100-10160 SS: clr-trnsl It brn-gy-gy brn-sl trnsl gy,
vf-l med mod-v w srtd sb ang-sb rd-rd sd grs, pred
uncons clr gtz sd, com sli fri gr sup slty cls cons wi
arg cmt, occ hd silc cmt ip, rr u f-c pyr, non calc, p-fr

TVD (ft)

10160-10220 SS: pred gy brn, ip It brn- amb, sme dk
gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred sb blky,
mod- p srtd, pred u f- | med gr sd, pred uncons sd grs,
abnt gr sup clus thru, occ mtx sup clus, occ u med- ¢
gtz grs, arg- calc cmt, ip sil cmt, sme lith frags, sme
pyr, fr- g It bl flor cut, sme op, p- fr It gn resdl cut

8000

10220-10280 SS: pred gy brn, ip It brn- amb, sme dk ¢
abnt trnsl- sl trnsl, frm- sl hd clus, pred sb blky, mod- f
srtd, pred u f- | med gr sd, uncons sd grs- gr sup clus
thru, occ mtx sup clus, occ u med- ¢ gtz grs, arg- calc
cmt, ip sil cmt, sme lith frags, sme pyr, ~10-15% LS
strg, fr- g It bl flor cut, sme op, p- fr It gn resdl cut
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10,320 10,330 10,340

10,470 10,480 10,490 1

5370u

pamshans

A
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AP

0

MD: 10,329
TVD: 7,346.05'
Inclination: 88.8°
Azimuth: 270.9°

Rotary: ORPM
Strokes: 100SPM
Pump Rate: 350GPM

0,370 10,380 10,390 10,400
I PYCT Chcaeil e i
.\.o L—"T N\ -
KON == G e
0‘? \\ =
/
>
,
WOB: 30Klbs

VS: 2,919.01'

MD: 10,423'
TVD: 7,347.03'
Inclination: 90°
Azimuth: 271.6°

, 0280-10340 SS: med gy brn- med gy, ip brn- amb,
sme dk gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred sb
blky, mod- p srtd, pred u f- | med gr sd, pred grn sup
clus, abnt med uncons sd grs, occ mtx sup clus, occ u
med- ¢ gtz grs, arg- calc cmt, ip sil cmt, sme lith frags,
sme glauc, tr gy- blk intbd sh, fr It bl flor cut, sl op, fr It gn

10340-10400 SS: med gy brn- med gy, ip brn- amb,
sme dk gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred
sb blky, mod- p srtd, pred u f- | med gr sd, pred grn
sup clus, abnt med uncons sd grs, occ mtx sup
clus, occ u med- c gtz grs, arg- calc cmt, ip sil cmt,
sme lith frags, sme glauc, tr gy- blk intbd sh, fr It bl
flor cut, sl op, fr It gn resdl cut

10400-10460 SS: pred gy brn, ip It brn- amb, occ
dk gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred sb
blky, mod- p srtd, pred u f- | med gr sd, pred
uncons sd grs, abnt gr sup clus thru, occ mtx sup
clus, occ u med- c gtz grs, arg- calc cmt, ip sil cmt,
sme lith frags, sme pyr, fr- g It bl flor cut, sme op,
o, P-fr it gn resdl cut

10460-10520 SS: pred gy brn
dk gy, abnt trnsl- sl trnsl, frm-
blky, mod- p srtd, sb rd- ang c
gr sd, uncons sd grs- grn sup
sup clus, occ u med- ¢ gtz grs
sil cmt, sme lith frags, sme py
sme op, p- fr It gn resdl cut
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0,500 10,510 10,520 10,530 10,540 10,550 10,560 10,570 1

. VG BGG: 3280u

Inclination: 90.5°

Pump Rate: 350GPM

Azimuth: 272.7°
VS: 3,012.89'

Inclination: 89.8°
Azimuth: 271.3°

VS: 3,107.74' VS: 3,200.5'

1E4 1E6
1:000 1E5 I ...x B ,\
g
GAS (units) [ c1-04 (PPM) w . v\ GAS (linits) [c1-04 (PP
100 1E4 —ul\ 100 1E4
10 1,000 10 1,000
a

7000 WOB: 25Klbs 7000

MD: 10,517 Rotary: 60RPM MD: 10,705'

TVD: 7,346.62' Strokes: 100SPM TVD: 7,346.37" TVD: 7,347.26'

Inclination: 89.1°
Azimuth: 270.6°

TVD (ft)

, ip It brn- amb, occ
sl hd clus, pred sb
rs, pred u f- | med
clus thru, occ mtx
, arg- calc cmt, ip
r, fr- g It bl flor cut,

8000

10520-10580 SS: pred gy brn, ip It brn- amb, occ dk
gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred sb blky,
mod- p srtd, sb rd- ang grs, pred u f- | med gr sd,
pred uncons sd grs, abnt grn sup clus thru, occ mtx
sup clus, occ u med- ¢ gtz grs, arg- calc cmt, ip sil
cmt, sme lith frags, sme pyr, fr- p It bl flor cut, v sl op-
mky op, p- fr It gn resdl cut

10580-10640 SS: med gy brn- med gy, ip brn-
amb, sme dk gy, abnt trnsl- sl trnsl, frm- sl hd
clus, pred sb blky, mod- p srtd, pred u f- | med gr
sd, grn sup clus- uncons sd grs, occ mtx sup clus,
occ u med- med sb ang gtz grs, arg- calc cmt, ip
sil cmt, sme lith frags, sme glauc, tr gy- blk intbd
sh, fr It bl flor cut, sl op, fr It gn resdl cut

10640-10700 SS: med gy brn- med gy, ip brn-
amb, sme dk gy, abnt trnsl- sl trnsl, frm- sl hd

clus, pred sb blky, mod- p srtd, pred u f- | med gr blky, mod-p s
sd, grn sup clus- uncons sd grs, occ mtx sup

clus, occ u med- med sb ang qtz grs, arg- calc
cmt, ip sil cmt, sme lith frags, sme glauc, tr gy- blk cmt, sl arg, s
intbd sh, fr It bl flor cut, sl op, fr It gn resdl cut

TVD (ft)

10700-10760 :
sme dk gy, ab

clus- uncons s
cmt, occ u me

flor cut, sl op,"
80uu ’ P,
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800D VIS: 38 800D
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4508u 4561u
ROP (min/ff) ROP (min/ff)
\|\|\| — | GAMMA (urfits \||\|\ GAMMA (urjits wmm,b_.\_
/T NensUnits || GA Az_mk
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» = 4T A A\ A L
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),720 10,730 10,740 10,750 10,760 10,770 10,780 10,790 10,800 10,810 10,830 10,840 10,850 10,860 10,870 10,880 10,890 10,900 10,910 10,920 10,930 1
T T T T T T T T T T T T T T
WthNUNO\_ pamujsssssnsnunjsanapnnnpnjsnsanannnnlenin, 1F4 ><O moo&.omoc RTITITITITEIT] XM 1F4 ><O mOON @OC
_— = T edasr® \I- , 1,000 1E5 /‘nvo n...-.c ?. -\.‘ M,IOM|DI = ————
- -.l\-. ahe
N \. \\/(\
v) GAS (linits)| C1-G4 Nk GAS (linits)| C1-C4 (PPM)
100 1E4 100 1E4
10 1,000 10 1,000
. "
WOB: 34Klbs 7000 7000
Rotary: 70RPM MD: 10.893'
Strokes: 100SPM TVD: 7.347.43"
Pump Rate: 350GPM Inclination: 90.8°
Azimuth: 270.9°
VS: 3,387.95' |
TVD (ft) TVD (ft)
10760-10820 SS: med gy brn- med gy, ip brn-

SS: med gy brn- med gy, ip brn- amb,
nt v- sl trnsl, frm- sl hd clus, pred sb
rtd, pred u f- | med gr sd, grn sup

d grs, occ mtx sup clus, sme Ise sil
d- med sb ang gtz grs, calc cmt, ip sil
e lith frags, sme glauc, tr pyr, fr It bl
v sl stmg, fr It gn resdl cut

pred sb blky, mod- p srtd, pred u f- | med gr sd,
grn sup clus- uncons sd grs, occ mtx sup clus,

calc cmt, ip sil cmt, sl arg, sme lith frags, sme

resdl cut

8000

amb, sme dk gy, abnt v- sl trnsl, frm- sl hd clus,

sme Ise sil cmt, occ u med- med sb ang qtz grs,

glauc, tr pyr, fr It bl flor cut, sl op, v sl stmg, fr It gn

10820-10880 SS: med gy brn- med gy, ip brn- amb,
sme dk gy, abnt v- sl trnsl, frm- sl hd clus, pred sb
blky, mod- p srtd, pred u f- | med gr sd, grn sup
clus- uncons sd grs, occ mtx sup clus, sme Ise sil
cmt, occ u med- med sb ang gtz grs, calc cmt, ip sil
cmt, sl arg, sme lith frags, sme glauc, tr pyr, fr It bl
flor cut, sl op, v sl stmg, fr It gn resdl cut

10880-10940 SS: med gy brn- med gy, ip brn- amb,
sme dk gy, abnt v- sl trnsl, frm- sl hd clus, pred sb
blky, mod- p srtd, pred u f- | med gr sd, grn sup
clus- uncons sd grs, occ mtx sup clus, sme Ise sil
cmt, occ u med- med sb ang gtz grs, calc cmt, ip sil
cmt, sl arg, sme lith frags, sme glauc, tr pyr, fr It bl
flor cut, sl op, v sl stmg, fr It gn resdl cut




3-6' Flare 2 8-10' Flare 2
300 300
8000 8000
4782u 4@m 2% | >4dou % 4765u
A N~ .
ROP ifi/fl) M~ mouﬁa_ﬁ,
GAMIMA (unjits: N—t GAMLy urjits
\> (Units) | 27#S (units)
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0,940 10,950 10,960 10,970 10,980 10,990 11,000 11,010 11,020 11,030 11,040 11,050 11,060 11,070 11,080 11,090 11,100 11,110 11,120 11,130 11,140 11,150 1
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AVG BGG: 3400u pmk_.. LT L4 ALl it LI LT LLTTTY e pes 1l AVG BGG: 3000y 14 Hmm 1
------.o-“ \\I.\li.\ — i‘--‘¢-o¢¢----“- * - - L e —_— = = P
/] 1,000 1T fe=i=:hed ))\\,/\ :000 1E5
GAS (4nits) | C1-G4 (PPM) [ / i GAS (units) | C1-C4 (PPM)
100 1E4 100 1E4
10 1,000 10 1,000
" - >
WOB: 24Klbs 7000 7000
Rotary: 75RPM MD: 11.081'
Strokes: 99SPM TVD: 7,349.48"

Pump Rate: 350GPM

Inclination: 90.1°
Azimuth: 272.9°
VS: 3,575.49'

MD: 10,987
TVD: 7,348.17"
Inclination: 88.3°
Azimuth: 270.6°
<m,” w,bmp.mw_

TVD (ft) TVD (ft)

11120-11180 SS: pred med ¢

10940-11000 SS: pred med gy brn- med gy, abnt gy
brn- amb, sme dk gy, abnt v- sl trnsl, frm- sl hd clus,
pred sb blky, mod srtd, pred u f- | med gr sd, grn sup
clus- uncons sd grs, occ mtx sup clus, sme Ise sil
cmt, occ u med- med sb ang gtz grs, calc cmt, ip sil
cmt, sl arg, sme lith frags, sme glauc, tr pyr, fr It bl flor
cut, sl op, v sl stmg, fr It gn resdl cut

11000-11060 SS: pred med gy brn- med gy, abnt gy
brn- amb, sme dk gy, abnt v- sl trnsl, frm- sl hd clus,
pred sb blky, mod srtd, pred u f- | med gr sd, grn sup
clus- uncons sd grs, occ mtx sup clus, sme Ise sil
cmt, occ u med- med sb ang gtz grs, calc cmt, ip sil
cmt, sl arg, sme lith frags, sme glauc, tr pyr, fr It bl flor
cut, sl op, v sl stmg, fr It gn resdl cut

ooy

11060-11120 SS: pred med gy brn- med gy, abnt gy
brn- amb, sme dk gy, abnt v- sl trnsl, frm- sl hd clus,
pred sb blky, mod srtd, pred u f- | med gr sd, grn sup
clus- uncons sd grs, occ mtx sup clus, sme Ise sil
cmt, occ u med- med sb ang gtz grs, calc cmt, ip sil
cmt, sl arg, sme lith frags, sme glauc, tr pyr, fr It bl flor
cut, sl op, v sl stmg, fr It gn resdl cut

8000

gy brn- amb, sme dk gy, abnt
hd clus, pred sb blky, mod srt
gr sd, grn sup clus- uncons s
clus, sme Ise sil cmt, occum
grs, calc cmt, ip sil cmt, sl arg
sme glauc, tr pyr, tr dk gy shy
cut, sl op, v sl stmg, frlt gn re




2 MW: 9.35 2
8000 VIS: 38 8000
25 7 7 25
4444
ROP (min/fl) 4282u 3784u 4m = ROP (min/f{) 3770u | @m
GA \:,DCWm\l\I\I I\I\ I/I/ GANMMA (urlits
GAS (UnjtsT] / —\ GAS (Units)
OPHT (pu) BPHHpu) =4
A\ mmdn Ry, 0 \ N |0l A
N 2 m /W A\ m /S A
N
)I.\(l)l&ﬂl~ EAANRNNANNANNSIWNV W <)).\/.).\().\_().\().\().\().\().\().\()l).\() NNNNNS\, \4\. VVVVVVVVAL/ VW
| SSLALIL U S NN N B B B SO B S B B S S B B S NN B B B B E B B B B N B B S B R B S p LINLEN S S BN B B B B B S B B B N BN S B B B B B B S E B B B B B S B B B NN B S B R E R B B | T T T T T [ T T T T [ T T T
1,160 11,170 11,180 11,190 11,200 11,210 11,220 11,230 11,240 11,250 11,260 11,270 11,280 11,290 11,300 11,310 11,320 11,330 11,340 11,350 1,360 11,370 1
T T T T T T T T T T T T T T T T T T T T T 1
AVG BGG: 2510u-| &4 1E6 ~...o.[AVG BGG: 2880uf 1% 1E6 IAVG B(
_—‘. BR L -.-‘---------- uw AN RN -.-0-‘--- nunnn-q. . RIS -----.-0¢
,TI(.(.PI. SR TN - : \kp\ 1,000 1E5 | .2\ P ! , i j) | .ro.nWHv“m“_m\\l,\ ! ﬂ/\/\ " = =
- 4 / Ay
I/.ll.-l. St { ] !
e GAS (Units) [ C1-C4 (PPM) GAS (Uinits) [ C1-C4 (PPM)
100 1E4 100 1E4
10 1,000 10 1,000
a 8
|
WOB: 31Klbs 7000 7000 W
Rotary: 75RPM MD: 11,270 MD: 11,364" R
Strokes: @@.mn_,\_ TVD: 7,351.37' TVD: 7,352.6' St
Pump Rate: 350GPM Inclination: 89.6° Inclination: 88.9° ~'
Azimuth: 275.3° Azimuth: 275.5°
VS: 3,764.41' VS: 3,858.4'
‘MD: 11,176'::
TVD: 7,350.23'
Inclination: 89°
Azimuth: 273.4° TVD(f) TVD ()
VS: 3,670.43'
y brn- med gy, abnt 11180-11240 SS: pred med gy brn- med gy, abnt 11240-11300 SS: pred med gy brn- med gy, abnt

v- sl trnsl, frm- sl
d, pred u f- | med
1 grs, occ mtx sup
ed- ¢ sb ang gtz

, sme lith frags,
‘intbds, fr It bl flor
sdl cut

gy brn- amb, sme dk gy, abnt v- sl trnsl, frm- sl hd
clus, pred sb blky, mod srtd, pred u f- | med gr sd,
grn sup clus- uncons sd grs, occ mtx sup clus,
sme Ise sil cmt, occ u med- ¢ sb ang qtz grs, calc
cmt, ip sil cmt, sl arg, sme lith frags, sme glauc,

tr pyr, tr dk gy shy intbds, fr It bl flor cut, sl op, v sl
stmg, fr It gn resdl cut

ouuu

gy brn- amb, sme dk gy, abnt v- sl trnsl, frm- sl
hd clus, pred sb blky, mod srtd, pred u f- | med gr
sd, grn sup clus- uncons sd grs, occ mtx sup
clus, sme Ise sil cmt, occ u med- ¢ sb ang qtz
grs, calc cmt, ip sil cmt, sl arg, sme lith frags,
sme glauc, tr pyr, tr dk gy shy intbds, fr It bl flor
cut, sl op, v sl stmg, fr It gn resdl cut

11300-11360 SS: pred med gy brn- med gy, abnt gy
brn- amb, sme dk gy, abnt v- sl trnsl, frm- sl hd clus,
pred sb blky, mod srtd, pred u f- | med gr sd, grn sup
clus- uncons sd grs, occ mtx sup clus, sme Ise sil

cmt, occ u med- ¢ sb ang gtz grs, calc cmt, ip sil cmt,

sl arg, sme lith frags, sme glauc, tr pyr, tr dk gy shy

intbds, fr It bl flor cut, sl op, v sl stmg, fr It gn resdl cut

ouuu

11360-114
dk gy, abn
blky, mod-
uncons sd
clus, sme |
cmt, sme |
op, p- fr it




Moo 3-4' Flare MW: 9.3 M

cbob VIS: 38 |

25 Vi

4630u
ROP-(min/ft) R
GANIMA it G
L] 3AS Wni Mvﬂ B |- G L

BPhT T~ B
T 0 \ \I

0 —~ =10

0 0
JNNVW\ \/\VV »..\(()()))‘».\( YVYWVW/WVWVWWWAUAYVWANANANAN A\/\- MNSMNN_NN_N_/N_/
| LI N B B EN B B B B BN B B B B NN B N B B N R T T T [ T T T T [ T T T T [ T T T T [ T T T T LI B B B BN B B B B NN B B B B A B B BN B N B B R
1,380 11,390 11,400 11,410 11,420 11,430 11,440 11,450 11,460 11,470 11,480 11,490 11,500 11,510 11,520 11,530 11,540 11,550 11,560 11,570 11,580 11,590 1
T T T T T T T T T T T T T T T T T T T T T T T T
5G: 2650u|, 1E4 1E6 . VG BGG: 1600u 1E4 1E6 IAVG BGG: 2980u
PL\‘-AD 1,000 165 l o~ ] SAnean 1l oo FTES ......x..\.(.\_.\

GAS (Units) [C1-G4 (PPM) o GAS (linits) [ C1-G4 (PPM)

100 1E4 T 100 1E4

10 1,000 10 1,000

L [
OB: 13Klbs 7000 7000 WOB: 17Klbs
tary: 65RPM MD: 11.458' MD: 11 552" Rotary: 65RPM
rokes: @@.mv_/\_ TVD: 7,354.33" TVD: 7,355.64 Strokes: wm.mv_/\_
imp Rate: 350GPM Inclination: 89° Inclination: 89.4° Pump Rate: 343GPN
Azimuth: 273.4° Azimuth: 273.2°
VS: 3,952.38 VS: 4,046.32' 7

TVD (ft) TVD (ft)

20 SS: pred gy brn- It brn- amb, occ 11420-11480 SS: pred gy brn- It brn- amb, occ dk 11480-11540 SS: pred gy brn- It brn- amb, occ 11540-11600 SS: pred gy brn- It brn- amb, occ dk g
t trnsl- sl trnsl, frm- sl hd clus, pred sb gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred sb blky, dk gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred sb abnt trnsl- sl trnsl, frm- sl hd clus, pred sb blky,

p srtd, pred u f- I med gr sd, pred mod- p srtd, pred u f- | med gr sd, pred uncons sd blky, mod- p srtd, pred u f- | med gr sd, pred mod- p srtd, pred u f- | med gr sd, pred uncons sd
grs, ip gr sup clus thru, occ mtx sup grs, ip gr sup clus thru, occ mtx sup clus, sme u uncons sd grs, ip gr sup clus thru, occ mtx sup grs, ip gr sup clus thru, occ mtx sup clus, sme u

1 med- ¢ gtz grs, arg- calc cmt, ip sil med- ¢ gtz grs, arg- calc cmt, ip sil cmt, sme lith clus, sme u med- ¢ gtz grs, arg- calc cmt, ip sil med- ¢ gtz grs, arg- calc cmt, ip sil cmt, sme lith

th frags, occ pyr, fr- g It bl flor cut, sme —frags, occ pyr, fr- g It bl flor cut, sme op, p- fr It gn cmt, sme lith frags, occ pyr, fr- g It bl flor cut, frags, occ pyr, fr- g It bl flor cut, sme op, p- fr lt gn
yn resdl cut 8000 resdl cut sme op, p- fr moo@% resdl cut resdl cut




D 00 WIN

pul

4369u
min/t})

Job

A (urits

3 Flare

D 00 WIN
| ]
(«]
=)

3460u

M A AN N NN

11,610 11,620 11,630 11,640 11,650 11,660

11,730 11,740 11,750 11,760 11,770 1

166 AVG BGG

nits) | C1-C4 (PPM)

1E4

MD: 11,647
TVD: 7,356.14'
Inclination: 90°
Azimuth: 272.2°
VS: 4,141.24'

T T T T T T T T T
AVG BGG: 1840y 1E4 16
— SR Eif o =
4\ , ).)/ : i
L
G (Uinits) | C1-G4 (PP
Hﬁo 1E4
pﬁu 1,000
i
WOB: 17Klbs 7000
MD: 11,742' mﬂoﬁmmﬁ .mwwmw,\__,\_
TVD: 7,357.88' rokes:

Inclination: 87.9°
Azimuth: 270.8°
VS: 4,236.03 |

Pump Rate: 342GPM

TVD (ft)

11600-11660 SS: pred gy brn- It brn- amb, occ
dk gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred sb
blky, mod- p srtd, pred u f- | med gr sd, pred
uncons sd grs, ip gr sup clus thru, occ mtx sup
clus, sme u med- c gtz grs, arg- calc cmt, ip sil

cmt, sme lith frags, occ pyr, fr- g It bl flor cut, sme

op, p- fr It gn resdl cut

11660-11720 SS: pred gy brn- It brn- amb,
occ dk gy, abnt trnsl- sl trnsl, frm- sl hd clus,
pred sb blky, mod- p srtd, pred u f- | med gr
sd, pred uncons sd grs, ip gr sup clus thru,
occ mtx sup clus, sme u med- c gtz grs, arg-
calc cmt, ip sil cmt, sme lith frags, occ pyr, fr-
g It bl flor cut, sme op, p- fr It gn resdl cut

11720-11780 SS: pred gy brn- It brn- amb, occ
dk gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred sb
blky, mod- p srtd, pred u f- | med gr sd, pred
uncons sd grs, ip gr sup clus thru, occ mtx sup
clus, sme u med- c gtz grs, arg- calc cmt, ip sil
cmt, sme lith frags, occ pyr, fr- g It bl flor cut,
sme op, p- fr It gn resdl cut

TVD (ft)

11780-11840 SS: pred It gy brn-
gy, abnt trnsl- sl trnsl, frm- sl hd
blky, mod- p srtd, pred u f- | mec
uncons sd grs, ip gr sup clus thr
clus, sme u med- ¢ gtz grs, arg-
cmt, sme lith frags, occ pyr, trin
flor cut, sme op, p- fr It gn resdl

ouuu




Mw: 932 2
vis: 39 |0 “bob
25 25
OP (min/ft.) ROP (min/ff)
AMMA (urits GAMMA (urjits
< ls120u |4 g § pegime daS (init)
4\ | A /\ B uJiqEmc > ~ ~ A BPH(pay
Nap=u—j \.VN\. 7 s NN AR Y2 _ N /aoesuam| "
N\ p 0 T 0 | et "
7 — \\Il\ ~
AL g A } VA AT VMW MV
A - ) — - = p— =
,\/\._ )/5)\ A\ e.() e ™ 0 , v 4 077\ 0

1,820 11,830 11,840 11,850 11,860 11,870 11,880 11,890 11,900 11,910 11,920 11,930 11,940 11,950 11,960 11,970 11,980 11,990 12,000 12,010 12,020 12,030 1

T T T L T T T T T T T T T T T T T T T T T T T T 1
IAVG BGG: 2160u 1E4 1E6 AVG BGG: 1060u 1E4 1E6 AVG BGG: 180
\-‘Aﬁ .o.-.o - ~o~e.mmm-. 1685 .o-‘- \M THenunndednn N Dl L3 ---‘. \Il.n\u-:..‘ == -n-o-.-.-LHm
e ™ RO PP I =y \II.‘..‘\ ey ey i R il ==
N T y
V) ,h.\r\ =] cAs (uneyc1-GA(PPv) ! GAS (units)[ C1-04 (PPM)
100 j 1E4 100 1E4
10 1,000 10 1,000
> .
7000 WOB: 16KIbs 7000
MD: 11,836 MD: 11,931 memnw\”m.mw_m_._um_/_\n_u_/\_
TVD: 7,361.16' TVD: 7,364.13' Pum _u.m:w. 354GPM
Inclination: 88.1° Inclination: 88.3° E :
Azimuth: 270.9° Azimuth: 270.1°
VS: 4,329.71" VS: 4,424.36'
MD: 12,003
TVD: 7,365.7'
VO Inclination: 89.2°
Azimuth: 270.2°
VS: 4,496.07
amb, occ med 11840-11900 SS: pred It gy brn- amb, occ med | 11900-11960 85% SS: pred It gy brn-gy brn, sl trns| . I 12020-12064 S
clus, pred sb gy, abnt trnsl- sl trnsl, frm- sl hd clus, pred sb —}-ip, occ clr uncons qtz sd, p srtd, f-I med sb ang-sb 11960-12020 SS: pred gy brn-gy-dk gy, occ clr, pred "~
| gr sd, pred blky, mod- p srtd, pred u f- | med gr sd, pred rd grs, sli fri-hd pred gr sup cls cons wi silc & arg vp mq_a vi-lmed m:m-mc rd grs, Em_q :B-mq_ “a mOgr g ang-sb rd
U, 0CC MtxX sup uncons sd grs, ip gr sup clus thru, occ mtx sup  }-cmt, com dk lithic frags, rr-occ pyr, non calc, wi 15% m"_ﬂ ”U S om:m Wi gy-brn M@ mBr v m_ Q:H< -Tpyr, Wmo sup cls cons wi
calc cmt, ip sil clus, sme u med- ¢ gtz grs, arg- calc cmt, ip sil | SH: It gy-gy, v plty hi fis ctgs, com thn gy-It gy-offwh | CI'- :”m _“:”_ooq_“m qtz mc_. <<__ooo%_w_\ His SH intbds, Vi pyr, oce clr
bd sh, fr- g It bl cmt, sme lith frags, occ pyr, tr intbd sh, fr- g It bl |-lamn, tr vf pyr, non calc, fr bl mky cut, bl yel resdl flor —-10N calc, I bl mky cut, bl yel resdl flor ring non calc, fr bl n
flor cut, sme op, p- fr It gn resdl cut
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DD 00 WIN
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AN\ un
AS$ (Units)

lwEaNalb:]

OO0 oo

OP (min/f,

its

2,040 12,050 12,060 12,070 12,080 12,090 12,100 12,110 12

T

Ou 1E4 1E6

] 1,000 1E5
GAS$ (units)|C1-G4 (PPM)
100 1E4
10 1,000
7000
Reach TD on 7/26/2015

TVD (ft)

S: pred gy brn-gy-dk gy,
sd-gtz incl, v p srtd vf-
grs, frm-sl hd mtx-gr
gy-brn arg cmt, v slty, rr
f-l med uncons gtz sd,
\ky cut, bl yel resdl flor

8000




