Well Name
Location
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Spud Date

Surface Coordinates
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Ground Elevation
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Formation
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Cougar B02-67-1HN_HORZ
SEC 2 T5N R64W
COLORADO

USA

05-123-36406

DJ BASIN

2/3/2014

NWNW SEC2 TSN R64W
566' FNL; 680" FWL

Scale: 5"/ 100
Measured Depth Log

County WELD
Rig Number H&P 315
AFE # 136841
Field WATTENBERG

Drilling Completed 2/9/2014

LAT/LON 40.43407000/-104.52436000

NENE SEC2 TSN R64W
1650' FNL; 660" FEL

4,641

2,000 To 10,350

NIOBRARA B CHALK

LSND

K.B. Elevation 4,665

Total Depth 10,350’

Company Noble Energy Ir

Address 1625 BROADW
DENVER, CO €

Name NATHAN MURI
Company COLUMBINE L

Address 2385 S LIPAN ¢
DENVER, CO €
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Geologist
°HY, JACK WEINERTH
OGGING, INC

>T
0223
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Stringer

i@ ALGAE % OOLITE E BENTONITE % HEAVY MINERAL
= AMPHIPORA = OSTRACOD ™. BITUMENOUS SUBSTANCE .a. INOCERAMUS Emws ANHYDRITE STRINGER
—— BELEMNITE = PELECYPOD v BRECCIA FRAGMENTS K KAOLIN ianmk BENTONITE STRINGER
«™ BIOCLASTIC 0 PELLET 41 CALCAREOUS T MARLSTONE == COAL STRINGER
2 BRACHOIPOD - PISOLITE m CARBONACEOUS FLAKES 3 MINERAL CRYSTALS mmmmmm DOLOMITE STRINGER

“T* BRYOZOA &I PLANT REMAINS 4 CHTDK 5 NODULES Emmmm GYPSUM STRINGER

% CEPHALOPOD & PLANT SPORES &£ CHTLT % PHOSPHATE PELLETS I==—x LIMESTONE STRINGER
= CORAL = SCAPHOPOD == COAL - THIN BEDS P PYRITE T+ MARLSTONE (CALC) STRG
iZ» CRINOID m STROMATOPOROID < DOLOMITIC H SALT CAST == MARLSTONE (DOL) STRG
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= FISH Min wq.m_ S #® FERRUGINOUS PELLET «+ SILICEOUS —— SHALE STRINGER

(B FORAMINIFERA & ANHYDRITIC = FERRUGINOUS - SILTY == SILTSTONE STRINGER
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Engineering
0 QUESTIONABLE

i SPOTTED STAININC ‘ BIT

¥ CONNECTION (DOWN)

Porosity + CONNECTION (LEFT)

E EARTHY = CONNECTION (RIGHT)

B FENESTRAL . CONNECTION GAS

F FRACTURE - CONNECTION GAS UP

% INTERCRYSTALLINE <HH CONNECTION GAS LEFT
& INTEROOLITIC - CORE - LOST

-3 MoLDIC B CORE - RECOVERED

Other Symbols
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+
x FAULT

[#——*] FORMATION TOP
4% GAS SHOW

IEPTH

MN DEPTH

\_m\_\ NORMAL FAULT
£ oiL sHow

% OVERTURNED STRATA

W_M REVERSE FAULT
] SIDEWALL CORE (LEFT)

I SIDEWALL CORE (RIGHT)
# SLIDE

SURVEY

{8 TRIP GAS

.ﬂ.u WIRELINE TESTED - LEF1 Fx FINELYXLN
WV WIRELINE TESTED - RT % GRAINSTONE

L LITHOGRAPHIC

_UNOCDQ_DQ M MICROXLN
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F ROUNDED P= PACKSTONE
d SUBANG 4= WACKESTONE
I SUBRND

Sorting
Textures

"1 MODERATE
E% BOUNDSTONE P POOR
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2 CRYPTOXLN
E EARTHY




Slide/Rotate

2/06/2014, Mud Wt: 9.70, FVis: 37 600
ROP ROP data f Ball PVis: 9, YP: 7, GELS: 3/7/9, API Filt: 9.3
ROF ——— ata from iBa CAKE: 1/0, pH: 9.5, Cl: 1,300, Ca: 120 169 ROP (fui
V \\l\l ‘/ \l\ll T o
350
Curves Gamma data from Sperry - Halliburton AAMMA (s
GAMMA 112
50
319u 6000
60000
Total Gas & Chromatograph C1:78.7%
GAS C2:9.4%
Cl---- - C3:10.3%
Gas data from iBall C4: 1.5% GAS (Unifs)
C2------ Q1-C4/(PP!
€3 e 693u
Ob ............ . Tl
= = o L1
Depth Labels 6,050 6,060 6,070 6,080 6,090 6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200 6,210 6,220 €
% Lith
Columbine Logging began logging with 50' Sample Interval @ 6,100' M 5900
BloodHound unit 687 on 02/06/2014 7 7
— MD: 6,196'
......... Inclination: 15°
Bit Data Azimuth: 140.39°
[ . |
Bit#2 = — e VS: 308.39
Well Bore Type: Smith
Size: 8.75"
Depth In: 6096"
Jets: 5x13,3x12 7 7
SLTY SH: pred It gy, occ med gy, hd, plty - sb| SLTY SH: pred It gy, occ med gy, hd, plty - sb] SLTY SH: pred It gy, occ
plty, occ sb blky, slty - grty tex, v sl calc plty, occ sb blky, slty - grty tex, v sl calc plty, occ sb blky, slty - gr
SHY SS: It gy, s&p, vfg, mod hd wi brit clus, -} SHY SS: It gy, s&p, vfg, mod hd wi brit clus, | SHY SS: It gy, s&p, vfg, n
sb ang - sb rd, sl calc cmt sb ang - sb rd, sl calc cmt %w<m:@ - sb rd, sl calc cmt
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B
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MUD WT: 9.85/9.90 MUD WT: 10.00/9.90 |6
VIS: 32/32 IN/OUT VIS: 30/31 IN/OUT
\/m\aN . - ROP-(ft/Hr) .\))
- - 111 ~1
350
n> AMA ﬁ
117 118 e 114
1 50
1224u 6000
C1: 69.4% 600po!
C2:14.4%
C3:11.0%
C4:5.2% 2579u GAS (Units)
1236u G1-C4 (PP 2274u
1700u - \\\\\\\ EE /II 8 \\|||'d//. \\ll\\ \\\||J
NN |- ] l et SN el i R iaiind P R ~ | | HNN i L 1]
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,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310 6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420 6,430 6,440 €
CALE CHANGE>> |18 | 6100
..... MD: 6,386
i T At S TVD: 6,269.52'
Inclination: 26.86 ° MD: 6,434
MD: 6,244 | | R e Azimuth: 107.39° TVD: 6,311.54'
TVD: 6,138.61' . . - VS: 374.25' Inclination: 30.94 °
TVD: 6,182.73 — , 7 Azimuth: 106.48°

Inclination: 18.6
Azimuth: 126.29

VS: 320.59' ..

med gy, hd, plty - sb
y tex, v sl calc
10od hd wi brit clus,

g°

Inclination: 21.71°
Azimuth: 117.4°
VS: 336.07'

o

TVD (ft)

SLTY SH: pred It gy, occ med gy, hd, plty - sb
plty, occ sb blky, slty - grty tex, v sl calc
SHY SS: It gy, s&p, vfg, mod hd wi brit clus,
sb ang - sb rd, sl calc cmt

..;.
MD: 6,339'

TVD: 6,227.02'

VS: 397.43' 7

Inclination: 23.66 °
Azimuth: 111.92°
VS: 354.28'

SLTY SH: pred It gy, occ med gy, hd, plty - sb
plty, occ sb blky, slty - grty tex, v sl calc
SHY SS: It gy, s&p, vfg, mod hd wi brit clus,
sb ang - sb rd, sl calc cmt

SLTY SH: pred It gy, occ med gy, hd, plty - sb
plty, occ sb blky, slty - grty tex, v sl calc
SHY SS: It gy, s&p, vfg, mod hd wi brit clus,
sb ang - sb rd, sl calc cmt

SLTY SH: pred It gy, occ med gy, hd, plty - s
plty, occ sb blky, slty - grty tex, v sl calc
SHY SS: It gy, s&p, vfg, mod hd wi brit clus,
sb ang - sb rd, sl calc cmt




MUD WT: 10.30/10.20 600 2/06/2014, Mud Wt: 10.35, FVi
VIS: 33/31 IN/OUT . PVis: 14, YP:11, GELS: 4/9/15
\.)).\)\j/\ 172 \ . \.(\, A RoP (| 206 ) CAKE: 1/0, pH: 8.9, CI: 1,200,
= N ((/\(/\ AN TN L~ /\ = N /\ =
L~ A ] / 5 sa =
350 MWO,
163 AT NietT Nt
50
228u 6000
C1:75.6% Goopo
C2:15.8% 3140u
C3:8.7% B n
C4: 0.0% . GAS (un _.
| ™ Y NCEY(
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522u A1 T N\ 246U
trical Problem No Drilling - ---" )\ ol | ,J/ - RIG MAINTENANCE
p—— ol | PRIy ...n.u.u\\_x. e IR s eyl g NN U O :.n.:...u.ﬂ.. - I“ —
,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520 6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630 6,640 6,650 6,660 €

<<SCALE CHANGE>>

Azimuth: 101.38°
VS: 421.98' ..

6275

25' Sample Interval @ 6,600' MD

Azimuth: 100.53°
TVD (ft)

VS: 449.66'

O

SLTY SH: pred It gy, occ med gy, hd, plty - sb
plty, occ sb blky, slty - grty tex, v sl calc
SHY SS: It gy, s&p, vfg, mod hd wi brit clus,
sb ang - sb rd, sl calc cmt

SLTY SH: pred It gy, occ med gy, hd, plty - sb
plty, occ sb blky, slty - grty tex, v sl calc
SHY SS: It gy, s&p, vfg, mod hd wi brit clus,

wv ang - sb rd, sl calc cmt

MD: 6,480' MD: 6,528' R e e T S
._.<_M” m,.wmo.bm_ TVD: 6,389.59" == MD- 6 575 e S
Inclination: 33.66 ° Inclination: 36.95 ° “TVD: mbmm.mp_

MD: 6,623

:Inclination: 40.66 °

Azimuth: 97.37°
VS: -1,011.07'

SLTY SH: pred It gy, occ med gy, hd, plty -
sb plty, occ sb blky, slty - grty tex, v sl calc

TVD: 6,461.09'
Inclination: 46.07 °
Azimuth: 98.2°
VS: -1,015.55'

SLTY SH: pred It gy, occ med gy, hd, plty -
sb plty, occ sb blky, slty - grty tex, v sl calc,
sme bent

TVD: ¢

Inclina

Azimu

VS: -1
SLTY SH: pred
sb plty, occ sb |
abnt bent




s: 37 392 MUD WT: 10.50/10.40 600 MUD WT: 10.50/10.4+
, API Filt: 8.0 LA VIS: 38/36 IN/JOUT VIS: 37/37 INJOUT
: N 1240
A .\()/\ \\ =
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B 60000 -
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C3:8.1% ._ Sl - :/I'll ; .p, ..
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e I - S . F Oty s g AT
670 6,680 6690 6,700 6710 6,720 6,730 . . 6770 6780 6,790 6800 6810 6820 6830 684 6,860 6870 6,880 ¢
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Springs Marker @ Niobrara Top @ Nio A Chalk Top @ Nio A Marl Top @ <<SCALE CHANGE>>
D; 6,494' TVD 6,700' MD; 6,509' TVD 6,734' MD; 6,529' TVD 6,773 MD; 6,550' TVD MD: 6.860"
| TVD: 6,592.24'
MD: 6,718’ Inclination: 65.45 °
TVD: 6,520.62' MD: 6,765' oA o oap oA mAZIMUth: 96.88° ¢ - ar  ar coa
Inclination: 54.98 ° TVD: 6,546.64' T o " - B g il 28 o T B2 B s it 2t al ﬁ<m -H oNE wo_ 2t al 1 Bl o B g
Adimh: 98.46° _a.__sa_ﬁ 57.79° T OMD:i6813 T R T AT R m o m m e S T g T T
e Azimuth: 99. s TVD: 6,571.07 ww T T 7 o]
| T § = + ™ | ™ inclination: 61.01 ° T T e T T
,491.98" 7 T S S S B :1.+ﬁ#ﬁ4ﬁ4#44#ﬂ:ﬁ..ﬁt Azimuth: 98.93°
tion: 51.73 ° SLTY SH: pred It gy, occ med gy, hd, plty- [T 2= T = T w T w T T m T T VS:-1,038.64
th: 98.25° sb plty, occ sb blky, slty - grty tex, v sl calc 7 7 ,ﬁ 7 7 MRL: It - med gy, occ blk, sft - mod
,020.61 MRL: It - med gy, occ blk, sft- mod hd, sb  |MRL: It - med gy, occ bk, sft - mod hd, sb pity [MRL: It - med gy, occ blk, sft - mod hd, sb plty | pity, sity - grty tex 7
t gy, occ med gy, hd, plty - | plty - plty, slty - grty tex CHK: pred tan wi wh, |- plty, sty - grty tex 7 7 - plty, slty - grty tex | CHK: pred tan wi wh, sme ltgy, mot
olky, slty - grty tex, v sl calc, | sme Itgy, mot, lam, sft - frm, sb plty - sb blky, |HK: pred tan wi wh, sme Itgy, mot, lam, sft -  |CHK: pred tan wi wh, sme ltgy, mot, lam, sft - frm sb plty - sb blky, rthy tex, v calc
rthy tex, v calc, abnt bent frm, sb plty - sh blky, rthy tex, v calc, sme bent Hﬁcmc plty - sb blky, rthy tex, v calc, sme bent|pent, rr fos frag




MUD WT: 10.60/10.50 600 MUD WT: 10.50/10.40 2/07/14-
VIS: 36/39 IN/JOUT VIS: 34/35 IN/JOUT 2/09/14
ROP(ft/Hr)
55 158 =
A N e - REE 123 \\\\(
|/ \\ \l\/\\/\l/\\l AN AN \I/\\I /\ S o e NP ~ 0 | N\ \ T III/\\/I\I\||\/_\f\\I\
200 350 <<SCALE CHANGE>> 200
S = ~ ll\l/ > — GAVMMA (urits 153 ot s
163 ] N P~
50 N1 N 0
2691u
C1: 70.6%
4205u 4342u ) oo
= 3848u \1 L C2:15.7%
\ \,/ - A N / N\ ,\\ C3: 9.4%
3625u —\/ /IJ / HRNSNNE RSN . 2 N\ C4:43% |
' 1|C1: 67.1% .\\. T \ L= \ AR BN 2 . =
C2: 16.2% A - - : ' : WA \\ . L
C3:9.8% A i Sredys o
J-{c4: 6.9% o= e y AN i LD R oo o s S AR PP T
i ey ey (oo info el el A S e | Ao T T O P e vl kMoo ol B L T e AT
,890 6,900 6,910 6,920 6,930 6,940 6,950 6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060 7,070 7,080 7,090
e B R R Sl
e e g s
Nio B Chalk Top @ 6450 TOOH @ 7,094' MD to run 7" casing
6,976' MD; 6,631' TVD
w\_/wm.m%mwo 75 MD: 6,955 MD: 7,000
S R TVD: 6,625.78' o . MD: 7,040'
. Inclination: 69.18 L o TVD: 6,637.14 MD: 7,094
r 1 . ] o Inclination: 73.5 Y TVD: 6,644.95' .
) IAzimuth: 95.93 . o Inclination: 77.25° L TVD: 6,654.11'
ri . . Azimuth: 95.83 : . Inclination: 80.23 ° o
P T <m -H,omo.ww.. 3 . 3 . VS: -1.053.89'.. Azimuth: 94.59 Azimuth: 91.98° _ Inclination: 80.23°
T T —-- = g 1T g - S : ! . T " " " ' . v " ' " . Tl " " " " ' . . o 1
R R mm AR T T T T e T R T T T RVS-L0008R TR TR TR T T T T T ATmuliOl98 b o
B CHALK : =
f f f f f f f
hd, sb plty [ MRL: It - med gy, occ blk, sft - mod hd, sb MRL: It - med gy, occ blk, sft - mod hd, sb MRL: It - med gy, occ blk, sft - mod hd, sb
7 plty - plty, slty - grty tex | | plty - plty, slty - grty tex | | plty - plty, slty - grty tex | | CHK: pred tan wi wh, sme Itgy, mot, lam, sft | 50%Cl
, lam, sft - | CHK: pred tan wi wh, sme Itgy, mot, lam, sft | CHK: pred tan wi wh, sme Itgy, mot, lam, sft | CHK: pred tan wi wh, sme Itgy, mot, lam, sft | - frm, sb plty - sb blky, rthy tex, v calc lam, sf
', sme - frm, sb plty - sb blky, rthy tex, v calc, sme - frm, sb plty - sb blky, rthy tex, v calc, rr bent,| - frm, sb plty - sb blky, rthy tex, v calc, no MRL: It - med gy, occ blk, sft - mod hd, sb 50% M
bent, no fos frag rr fos frag cwm? no fos frag plty - plty, slty - grty tex, rr bent, no fos frag | sb plty
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2/08/2014, Mud Wt: 10.65, FVis: 36 MUD WT: 9.50/9.40 7 7
PVis: 10, YP: 9, GELS: 3/7/13, API Filt: 8.4 VIS: 33/32 IN/JOUT 263 S~
|CAKE: 1/0, pH: 9.2, CI: 1,300, Ca: 120  AIAAAANAAALA NI ANAN A AN AANANNAA VY A~
\I || =
LA —
200!
87
\\llm.\H@ GAMMA (units 104 -

0l

6000 2751u

6popo Cl: 67.5%

3356u | |C2: 16.4%

C3:10.2% | 3133u
C4:5.9% /

T U SR S — o — A R

........ ] PR PR R i) (AR R Y (e AR I 3R Rl =B i R GIPEER ELEER R, it o

||||||||||||||||||||||

,110 7,120 7,130 7,140 7,150 7,160 7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270 7,280 7,290 7,300 7,310 7,320 q

T T T T T T T T T T

|_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_|444444444444444444444 |_|_||_|_||_|_||_|_||_|_| |_|_||_|_||_|_| arT arT aT aT arT arT aT aT |_|_||_|_||_|_||_|_||_|_| |_|_||_|_||_|_|
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50' Sample Interval @ 7100' MD 6450
[
Bit Data
Bit #: 3
._,_w_/_\u_UNmHMmmm . Type: Varel MD: 7,220' MD: 7,314
Inoliaton: B 1° Model: VS513D TVD: 6,663.24' TVD: 6,668.2
bq,_o _:mﬂ_wﬂo owo Size: 6.12 Inclination: 85.93 ° Inclination: 88.03 °
o 1 ophzimuth: 89.05° i Depth In: 7,094" | Lo oo now om o m o w w w Azimyth: 90679+ T A T M T Lm LW Low Low lw Lom Lw ow LT LT Azimyth: 89.81°
w T nVS:-1,060.8' T w T jets: 5x13 o T T T T T T e T/S: -1,060.56' VS: -1,060.95'
7 7 7 7 7 7 7 7 .._._\...1:,...1:...1_,_...1:,
50% CHK: pred tan wi wh, sme Itgy, mot, 60% CHK: pred tan wi wh, sme ltgy, mot, 40%CHK: pred tan wi wh
{K: pred tan wi wh, sme Itgy, mot, 40%CHK: pred tan wi wh, sme ltgy, mot, lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb

- frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc | 50% MRL: It - med gy, occ blk, sft - mod hd, | 40% MRL: It - med gy, occ blk, sft - mod hd, | 60% MRL: It - med gy, oc

RL: It - med gy, occ blk, sft - mod hd, | 60% MRL: It - med gy, occ blk, sft - mod hd, | sb plty - plty, slty - grty tex, rr bent, abnt fos__| sb plty - plty, slty - grty tex, tr bent, abnt fos | sb plty - plty, slty - grty te:
frag

- plty, slty - grty tex, rr bent, no fos frag| sb plty - plty, slty - grty tex, rr bent, no fos frag| frag frag

felelVIV]




MUD WT: 9.55/9.50 2/09/2014, Mud Wt; 9.55, FVis: 35 402 MUD WT: 9.55/9.50
_1VIS: 35/34 INJOUT N \W PVis: 10, YP: 8, GELS: 3/5/9, API Filt: 9.7 N d b N VIS: 38/36 INJOUT [+ N /
CAKE: 1/0, pH: 9.9, Cl: 1,300, Ca: 120
L 7
& : —V
117 95
GAMMA (units
0
M%wo 2636u
C1: 46.6%
3221u C2: 14.6%
2816 :
I u 3333u B C3:13.8%
A8 (i . 0 2684u
» \)/ S nits)|__ e N\ C4: 25.0% N
............ - ==~ (\:,/ A TIPS S RSP e Y B 7 A e et
AR / DR S e B R T
-------------------------- bl Bl i bl B O P o, 54 ulll’Lnlnn..o..n-.........u.-||n...-..|-.-.n.uu.uu.uu.nﬁ-\u.|:||.-- el el el e ol il o =53 ek mled o aad ek
1 Lo, - g ..|M (| } A wen B e e g ] w e e e e e .u..u.mu..._mﬁ,
,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 7,520 7,530 7,540 7
R L T, U, LR R U, SR L U R, U BB BT U T U W U, T T SO S R S U e,
T T T T T T Ty T p T Ty T Ty
6450
MD: 7,409' MD: 7,504'
TVD: 6,669.53' TVD: 6,668.38'
. B . ) a B . . ) . . .. | Inclination: 90.37 ° Inclination: 91.02 °
e Tt s S S e e Sttt AZimUth: 90.94° | Azimuth: 91.65°
VS: 1,232.32' VS: 1,324.75'
e § E— ) S—— EEp— ) p— — —— Ep— —— — — . — — — — — — — — P  E— ) E—— ) E— b S— S— ) E—— ) E— ) p— E—) E— ) E—— ) — Ee— S ) SIS § R

- sme Itgy, mot,

c blk, sft - mod hd,
K, no bent, no fos

frag

30%CHK: pred tan wi wh, sme ltgy, mot,
blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc
70% MRL: It - med gy, occ blk, sft - mod hd,
sb plty - plty, slty - grty tex, no bent, no fos

, , , , ,
60%CHK: pred tan wi wh, sme ltgy, mot,

lam, sft - frm, sb plty - sb blky, rthy tex, v calc
40% MRL: It - med gy, occ blk, sft - mod hd,
sb plty - plty, slty - grty tex, tr bent, sme fos
frag

80%CHK: pred tan wi wh, sme ltgy, mot,
lam, sft - frm, sb plty - sb blky, rthy tex, v calc
20% MRL: It - med gy, occ blk, sft - mod hd,
sb plty - plty, slty - grty tex, tr bent, sme fos

frag

80%CHK: pred tan wi wh, sme ltgy, mot,

lam, sft - frm, sb plty - sb blky, rthy tex, v calc
20% MRL: It - med gy, occ blk, sft - mod hd,
sb plty - plty, slty - grty tex, tr bent, tr fos frag
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6450
MD: 7,599' MD: 7,694
TVD: 6,666.28' TVD: 6,663.98'
Inclination: 91.51° Inclination: 91.26 °
Azimuth: 91.35° Azimuth: 89.59°
VS: 1,417.24' VS: 1,509.32'
90%CHAK: pred tan wi wh, sme ltgy, mot, 90%CHAK: pred tan wi wh, sme ltgy, mot, 90%CHAK: pred tan wi wh, sme ltgy, mot, 90%CHAK: pred tan wi wh, sme ltgy, mot, 90%CHK: pred t

lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb
10% MRL: It - med gy, occ blk, sft - mod hd, - }10% MRL: It - med gy, occ blk, sft - mod hd, - }10% MRL: It - med gy, occ blk, sft - mod hd, - }10% MRL: It - med gy, occ blk, sft - mod hd, - }10% MRL: It - m
sb plty - plty, slty - grty tex, tr bent, tr fos frag |sb plty - plty, slty - grty tex, tr bent, tr fos frag | sb plty - plty, slty - grty tex, tr bent, tr fos frag | sb plty - plty, sty - grty tex, tr bent, tr fos frag |sb plty - plty, slt
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6450
MD: 7,789 MD: 7,884 MD: 7,978'
TVD: 6,661.66' TVD: 6,659.9 TVD: 6,659.09'
Inclination: 91.54 ° _:o.__:mzo:“ 90.59° Inclination: 90.4
Azimuth: 89.58° | Azimuth: 89.22° Azimuth: 88.87
VS:1,601.04  ™VP® VS: 1,692.69 VS: 1,783.23'
7 7 7 7 7 7 7 7 7 7 7 70%CHK: pred tan wi wh, sme ltgy, mot, 70%CHK: pred tan wi wh, sme Itgy
an wi wh, sme ltgy, mot, 80%CHK: pred tan wi wh, sme ltgy, mot, 80%CHK: pred tan wi wh, sme Itgy, mot, lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy

plty - sb blky, rthy tex, v calc
ed gy, occ blk, sft - mod hd,
- grty tex, tr bent, tr fos frag

lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc
20% MRL: It - med gy, occ blk, sft - mod hd, -} 20% MRL: It - med gy, occ blk, sft - mod hd,

sb plty - plty, slty - grty tex, tr bent, tr fos frag |sb plty - plty, slty - grty tex, tr bent, tr fos frag |frag

30% MRL: It - med gy, occ blk, sft - mod hd, |30% MRL: It - med gy, occ blk, sft -
sb plty - plty, slty - grty tex, sme bent, tr fos__} sb plty - plty, slty - grty tex, sme bel
frag
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6450 6450
MD: 8,073 MD: 8,168
TVD: 6,658.78' TVD: 6,659.47
| © Inclination: 89.97 ° Inclination; 89.2°
> | Azimuth: 88.5° Azimuth: 87.3°
TVD (f) VS: 1,874.57' VS: 1,965.55' ARELL
J._._..F._._.H._._.H._f._.H._._.Hf._._.H._._.fH._._.H._f._.H._._.H._._.H._._.fH._._.H._,._.H._._.Hf._._.H._._.fH._._.H._._.H._._.H,._._.H._._.,H._._.H._,._.H._._.H,._._.H._._.H._._.H._f._.ﬁ._._.ﬁf._._.ﬁ._._.fH._._.H._f._.H._._.H._._.ﬁ
mot, 60%CHK: pred tan wi wh, sme Itgy, mot, 50%CHK: pred tan wi wh, sme Itgy, mot, 20%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme ltgy, mot, 10%Cl

tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb biky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sf

mod hd, |40% MRL: It - med gy, occ blk, sft - mod hd, |50% MRL: It - med gy, occ blk, sft - mod hd, |80% MRL: It - med gy, occ blk, sft - mod hd, |90% MRL: It - med gy, occ blk, sft - mod hd, |90% N

it, tr fos_ | sb plty - plty, slty - grty tex, sme bent, tr fos_ | sb plty - plty, slty - grty tex, abnt bent, tr fos | sb plty - plty, slty - grty tex, abnt bent, tr fos__ | sb plty - plty, slty - grty tex, v abnt bent, tr fos_| sb plty
frag frag frag frag frag
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6450
MD: 8,263 MD: 8,358
TVD: 6,660.88' TVD: 6,660.24'
Inclination: 89.11° Inclination: 91.67 °
Azimuth: 89.59° Azimuth: 90.94° e
VS: 2,056.77 VS: 2,148.78'
e T T T T m A T T e ne T T A te r e r Tt e r ettt e et e r e L T I P P r T T T T T T

1K: pred tan wi wh, sme Itgy, mot,

t - frm, sb plty - sb blky, rthy tex, v calc
RL: It - med gy, occ blk, sft - mod hd,
- plty, slty - grty tex, v abnt bent, tr fos

20%CHK: pred tan wi wh, sme Itgy, mot,
lam, sft - frm, sb plty - sb blky, rthy tex, v calc
80% MRL: It - med gy, occ blk, sft - mod hd,
sb plty - plty, slty - grty tex, abnt bent, tr fos
frag

30%CHK: pred tan wi wh, sme ltgy, mot,

frag

lam, sft - frm, sb plty - sb blky, rthy tex, v calc
70% MRL: It - med gy, occ blk, sft - mod hd,
sb plty - plty, slty - grty tex, abnt bent, tr fos

, , , , ,
20%CHK: pred tan wi wh,

lam, sft - frm, sb plty - sb |
80% MRL: It - med gy, oc
sb plty - plty, slty - grty te>
frag

30%CHK: pred tan wi wh, sme ltgy, mot,
lam, sft - frm, sb plty - sb blky, rthy tex, v calc
70% MRL: It - med gy, occ blk, sft - mod hd,
sb plty - plty, slty - grty tex, abnt bent, tr fos
frag
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6450
MD: 8,453' MD: 8,547 MD: 8,642'
TVD: 6,657.48' TVD: 6,654.27" ._.<_u” m,.mmp.o_
Inclination: 91.66 ° Inclination: 92.25° _:o.__:mzo:“ 91
Azimuth: 90.79° Azimuth: 90.75° Azimuth: 90.7
VS: 2,241.02' VS: 2,332.23' TVD (ft) VS: 2,424.4'
SRS EaRERE RISt Re R RARERIREREREREREZRERETERRAE RS SREEEL SR 2R SR S 2
sme Itgy, mot, 20%CHK: pred tan wi wh, sme ltgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 20%CHK: pred tan wi wh, sme ltgy, mot,

lky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v cal

> blk, sft - mod hd, |80% MRL: It - med gy, occ blk, sft - mod hd, 90% MRL: It - med gy, occ blk, sft - mod hd, | 90% MRL: It - med gy, occ blk, sft - mod hd, | 80% MRL: It - med gy, occ blk, sft - mod hd,

, abnt bent, abnt fos| sb plty - plty, slty - grty tex, abnt bent, abnt fos| sb plty - plty, slty - grty tex, abnt bent, tr fos__} sb plty - plty, slty - grty tex, abnt bent, tr fos__} sb plty - plty, slty - grty tex, abnt bent, tr fos
frag frag frag frag
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6450
MD: 8,737 MD: 8,832
S TVD: 6,647.54' TVD: 6,644.48'
64° Inclination: 92.59 ° Inclination: 91.11°
70 Azimuth: 91.35° Azimuth: 91.4°
VS: 2,516.69' VO (1) VS: 2,609.11'
._..“.“.._._..“.“.._._..“.“.._._.._._.._._..“.“.4#4#4#41414?4&.4141414.ﬁ:.ﬁ:ﬁ ﬁ.“.ﬁ:,ﬁ:ﬁ, ﬁ ._.._H ﬁ ﬁ “
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B T e f f f f f f f f f
10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred 1
> | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb
90% MRL: It - med gy, occ blk, sft - mod hd, |90% MRL: It - med gy, occ blk, sft - mod hd, |90% MRL: It - med gy, occ blk, sft - mod hd, |90% MRL: It - med gy, occ blk, sft - mod hd, |90% MRL: It-m
sb plty - plty, sty - grty tex, abnt bent, tr fos__| sb plty - plty, slty - grty tex, abnt bent, tr fos__}sb plty - plty, slty - grty tex, abnt bent, tr fos__| sb plty - plty, sty - grty tex, abnt bent, tr fos sb plty - plty, slty
frag frag frag frag frag
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6450
MD: 8,927 MD: 9,022 |
TVD: 6,644.58 TVD:6,646.27
Inclination: 88.77 ° Inclination: mo.mc
Azimuth: 90.46° Ow_amcwﬁwmw\wm
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an wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy

plty - sb blky, rthy tex, v calc [lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy
ed gy, occ blk, sft - mod hd, |90% MRL: It - med gy, occ blk, sft - mod hd, 90% MRL: It - med gy, occ blk, sft - mod hd, | 90% MRL: It - med gy, occ blk, sft - mod hd, | 90% MRL: It - med gy, occ blk, sft -
/ - grty tex, abnt bent, tr fos__|sb plty - plty, slty - grty tex, abnt bent, tr fos sb plty - plty, sty - grty tex, abnt bent, tr fos__} sb plty - plty, slty - grty tex, sme bent, tr fos__} sb plty - plty, slty - grty tex, abnt be

frag frag frag
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MD: 9,116' MD: 9,211' MD: 9,3(
TVD: 6,648.62 TVD: 6,651.43' TVD: 6,6
_:o.__:mzo:“ 87.94° Inclination: mm.mu ° Inclinatio
Azimuth: 87.95° Azimuth: 87.9° Azimuth:
VS: 2,883.56' 1 VS: 2,974.51" VS: 3,06
R e R L L o i
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. mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%C}F

tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sfi

mod hd, |90% MRL: It - med gy, occ blk, sft - mod hd, |90% MRL: It - med gy, occ blk, sft - mod hd, 90% MRL: It - med gy, occ blk, sft - mod hd, ]90% MRL: It - med gy, occ blk, sft - mod hd, |90% M

nt, tr fos__ ] sb plty - plty, sty - grty tex, v abnt bent, tr fos_|sb plty - plty, slty - grty tex, v abnt bent, tr fos_ | sb plty - plty, slty - grty tex, v abnt bent, tr fos_|sb plty - plty, slty - grty tex, v abnt bent, tr fos_}sb plty
frag frag frag frag
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£3 78 MD: 9,401 MD: 9,496
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IK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh,

- frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb |
RL: It - med gy, occ blk, sft - mod hd, |90% MRL: It - med gy, occ blk, sft - mod hd, 90% MRL: It - med gy, occ blk, sft - mod hd, | 90% MRL: It - med gy, occ blk, sft - mod hd, |90% MRL: It - med gy, oci
- plty, slty - grty tex, v abnt bent, tr fos_|sb plty - plty, sty - grty tex, v abnt bent, tr fos_| sb plty - plty, sty - grty tex, v abnt bent, tr fos_| sb plty - plty, slty - grty tex, abnt bent, tr fos__} sb plty - plty, slty - grty te>
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sme Itgy, mot,
lky, rthy tex, v calc | 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot,

> blk, sft - mod hd, |lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc
, abnt bent, tr fos 90% MRL: It - med gy, occ blk, sft - mod hd, - }90% MRL: It - med gy, occ blk, sft - mod hd, - }90% MRL: It - med gy, occ blk, sft - mod hd, - }90% MRL: It - med gy, occ blk, sft - mod hd,
sb plty - plty, slty - grty tex, tr bent, no fos frag|sb plty - plty, slty - grty tex, tr bent, no fos frag | sb plty - plty, slty - grty tex, tr bent, no fos frag| sb plty - plty, sty - grty tex, tr bent, no fos fra
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MD: 9,780 MD: 9,875' MD:
TVD: 6,656.98 TVD: 6,657.33' TVD

1 1 . o . . .
Inclination: 89.94 Inclination: 89.63 ° Inclir

1 . o . -
Azimuth: 88.2 e Azimuth: 88.6° Azim
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20%CHK: pred tan wi wh, sme Itgy, mot, 20%CHK: pred tan wi wh, sme Itgy, mot, 20%CHK: pred tan wi wh, sme Itgy, mot, 20%CHK: pred tan wi wh, sme ltgy, mot, 30%CHK: pred t

lam, sft - frm, sb plty - sb blky, rthy tex, v calc ||am, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb
80% MRL: It - med gy, occ blk, sft - mod hd, _180% MRL: It - med gy, occ blk, sft - mod hd, | 80% MRL: It - med gy, occ blk, sft - mod hd, _|80% MRL: It - med gy, occ blk, sft - mod hd, | 70% MRL: It - m
g|sb plty - plty, slty - grty tex, tr bent, no fos frag | sh pity - plty, slty - grty tex, rr bent, no fos frag| sb plty - plty, slty - grty tex, tr bent, no fos frag| sb plty - plty, slty - grty tex, rr bent, no fos frag| sb plty - plty, slty
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0,970' MD: 10,065' MD: 10,160 :
'6,657.64" TVD: 6,657.23' TVD: 6,656.03 .
ation: 90° Inclination: 90.49 ° Inclination: oo.mm
—._ﬁ—.-“ mm.mo >N=.3—._ﬁ—‘-“ mow“_.o >N_3Cﬁ—‘-. m©wm
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an wi wh, sme ltgy, mot, 10%CHK: pred tan wi wh, sme ltgy, mot, 30%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme Itgy, mot, 10%CHK: pred tan wi wh, sme ltgy

plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy
ed gy, occ blk, sft - mod hd, -} 90% MRL: It - med gy, occ blk, sft - mod hd, -} 70% MRL: It - med gy, occ blk, sft - mod hd, -] 90% MRL: It - med gy, occ blk, sft - mod hd, -} 90% MRL.: It - med gy, occ blk, sft -
- grty tex, tr bent, no fos frag| sb plty - plty, slty - grty tex, tr bent, no fos frag| sb plty - plty, slty - grty tex, tr bent, no fos frag| sb plty - plty, slty - grty tex, tr bent, no fos frag| sb plty - plty, slty - grty tex, tr bent,
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MD: 10,288’ MD: 10,350'
TVD: 6,652.41' TVD: 6,649.94'
Inclination: 92.28 ° Inclination: 92.28 °
Azimuth: 90.26° ! Azimuth: 90.26°
TVD (ft) VS: -1,030.57 VS: -1,030.85'
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mot, 30%CHK: pred tan wi wh, sme Itgy, mot, 30%CHK: pred tan wi wh, sme Itgy, mot, 40%CHK: pred tan wi wh, sme Itgy, mot,
tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc |lam, sft - frm, sb plty - sb blky, rthy tex, v calc | lam, sft - frm, sb plty - sb blky, rthy tex, v calc
mod hd, | 70% MRL: It - med gy, occ blk, sft - mod hd, |70% MRL: It - med gy, occ bk, sft - mod hd, | 60% MRL: It - med gy, occ blk, sft - mod hd,
no fos frag| sb pity - plty, sty - grty tex, tr bent, no fos frag




