._.m_.amam Operator
® m = _ H— m :ﬂm Company Great Western Operating Company, LLC

Address 1001 17th Street, Suite 2000

Scale: 5"/ 100’ Denver, CO 80202
Measured Depth Log

Well Name Ottesen LE 09-366HN Mudlog

Location SEC 33, T1N, R66W

State COLORADO County WELD
Country UNITED STATES Rig Number PRECISION 460
API Number 051234433600 AFE # 18DC0203
Geographic Region DJ BASIN Field WATTENBERG
Ground Elevation 5076.5' K.B. Elevation 5096.5'
Logged Interval 6000'MD To 17813'MD Total Depth 17813' MD \ |
Formation NIOBRARA C CHALK é |

Type of Drilling Fluid OIL BASED MUD OmO_OQ_mﬁ

Name Joey Luce, Zac Olds, Mark Sowinski
Company Terra Guidance
Address 67 W. Floyd Ave. Ste 105

Englewood, CO 80110
(970) 260-5408

~—. lerra
\L Guidanc




Other

MUDLOG START DATE 12/23/2018
MUDLOG END DATE 12/26/2018

Ll

H o
Note

Error

Color Coding

Condensate

. Core
. Water

. Gas
. Pressure

Seal

=7~ LIMESTONE

Chalk

T o ™ 1 Marl

—— —"— SHALE ¥ UNKNOWN

Silty Shale
ESTEEEETEY Shaly Siltstone  ENINNSNNNEN GYPSUM
2% Silty Sandston [FEFEEEEEEE SALT

Rock Types

R BENTONITE & & & & & CHERT
®a @ s 9 a CEMENT W coAL

R

T o ™ 1+ MARLSTONE
ANHYDRITE EESsaEesas CLAYSTONE
—— —— SHALE GRAY
I SHALE COLORED

Sandstone [T SILTSTONE  E=s===—=—= SIDERITE or LIMONITE -B%&:i3".2".@’ CONGLOMERATE
* SANDSTONE SRS DOLOMITE

i Ciis, IF = BRECCIA
SEENGERG TILL
IS TUF
R GNEOUS
NSRS METAMORPHIC
S CALCARIOUS SHALE

& GASTROPOD E BENTOI
Fossils
& OOLITE . BITUME
& ALGAE = OSTRACOD =+ BRECC
= AMPHIPORA = PELECYPOD L CALCAF
-— BELEMNITE & PELLET = CARBO
#~ BIOCLASTIC -0~ PISOLITE & CHTDK
£ BRACHOIPOD  #£F PLANT REMAINS w4 CHTLT
“I* BRYOZOA % PLANT SPORES == COAL-
& CEPHALOPOD %* SCAPHOPOD £ DOLON
P CORAL m STROMATOPOROID + FELDSF
& CRINOID ® FERRU(
Minerals
% ECHINOID . FERRU
= FISH 4 ANHYDRITIC . GLAUC
B FORAMINIFERA — ARGILLACEOUS & GYPSI|
F FOSSIL # ARGILLITE GRAIN % HEAVY
r i
w i
O ORGANIC =
Oil Show
P PINPOINT s
I DEAD ! VUGGY L
& EVEN . ) \_\\m_\ _
Engineering
7 QUESTIONABLE &
(¢ SPOTTED STAINING d BIT %A
. Bl CASING W_M |
Porosity
+ CONNECTION (LEFT) 4] -
E EARTHY P CONNECTION (RIGHT) [ -
B FENESTRAL 4BH CONNECTION GAS S
F FRACTURE - CORE - LOST

# INTERCRYSTALLINE H CORE - RECOVERED

% INTEROOLITIC ”. DST INTERVAL

A4 MoLDIC x FAULT




Accessories

NITE K KAOLIN

NOUS SUBSTANCE 11 MARLSTONE

IA FRAGMENTS
REOUS
NACEOUS FLAKES

3 MINERAL CRYSTALS
5 NODULES

P PYRITE

H SALT CAST
THIN BEDS * SANDY
ITIC «+ SILICEOUS
AR - SILTY

5INOUS PELLET *+ TUFFACEOUS

= PHOSPHATE PELLETS

=mmm COAL STRINGER

mmmmm DOLOMITE STRINGER

Emmmm GYPSUM STRINGER
I—I— LIMESTONE STRINGER
MARLSTONE (CALC) STRG
MARLSTONE (DOL) STRG
SANDSTONE STRINGER
SHALE STRINGER

== SILTSTONE STRINGER
S CALC SHALE

-
-

=1

CHALK

GINOUS .
Stringer

ONITE

-EROUS EwmEs ANHYDRITE STRINGER

MINERAL ianmk BENTONITE STRINGER

)ther Symbols

—| FORMATION TOP

Rounding

GAS SHOW
Il4z00:] MN DEPTH A ANGULAR

NORMAL FAULT F ROUNDED
OIL SHOW d SUBANG
DVERTURNED STRATA I SUBRND
REVERSE FAULT

Textures

SIDEWALL CORE (LEFT)
SIDEWALL CORE (RIGHT, B BOUNDSTONE

LIDE iZ CHALKY
SURVEY ¥ CRYPTOXLN
TRIP GAS E EARTHY

NIRELINE TESTED - LEFT Fx FINELYXLN

NIRELINE TESTED - RT [EE GRAINSTONE

L LITHOGRAPHIC
M= MICROXLN

= MUDSTONE
P= PACKSTONE

lsJ= WACKESTONE

Sorting
"1 MODERATE
P POOR

L] WELL

CALCARIUOS SHALE

CALCARIOUS SHALE




EENENNANENANNANEERENERN K oo | K
TERRA GUIDANCE
BEGAN LOGGING @ 22:49 MST 12/23/2018
BLOODHOUND GAS CHROMATOGRAPH #5122
ROP 100' Sample Collection Lob e I 513 f/hr L
I api 13 !
el ARANAA I SANVMSAVA-MAN AW b
Gamma MK AA ARV S ERRAS RO RN
/~ N\ .A
GAPS IN GAMMA DATA DUE
TO HIGH RATES OF PENETRATION
0 0 =
| 0 0
Gas Scale 1000 1000
0-1000 Units || 10°P 1pop
Total Gas & Chromatograph
GA nifs; GA nifs;
BG: BACKGROUND GAS Bt 358u ey 390U
TG: TRIP GAS {E| <EH
DTG: DOWNTIME GAS - ~ e o O A A o ~~—— ~
" LEE B e TR .
MG: MAX GAS I N— “fe N Il\\
0 0
0 0
o o o o o o o o o o o o o o o o o o
[ N~ [ee] (2] o - N ™ < [Te) [ ~ <) (2] o — N [}
Depth = o o2 =2 S o S S S S S S S S — — - -
Yo} Yo} Yo} Yo} © © © © © © © © © © © © © ©
Images
% Lithology
TVD Scale
5800 - 8500' MD: 6,000° ] i
INC: 29.92° ",n__w W_Mmmwo
AZM: 167.46° >N;. 3 10
TVD: 5,832.78' 4<o..m oo.o o7
VS: 675.27' vs: .dm_w 8_.
Bit#: 1 : i
Size: 8.5"

Well Bore

TVD

Make: Ulterra
Model: SPL516
Depth In: 1,772
Jets: 4x11, 4x12
S/N: 45520

TVD (ft)

8500

100% SHY SLTST: lt-medgy, sme dk brn, sft-fri, s

slty, mod cly rch mtx,

sl calc

me hd, sb blky-plty

, tr fis, rthy,

TVD (ft)

8500

100% SHY SLTST: lt-medgy,
slty, mod cly rch mtx, sl calc




1000
300]
ROP (it/hr) ROP (i) 128 api
Gamma (AHI) 112 api AN \\l/\ \mmBBm AR I\ ny
N L AAAY) 7 LN A RS AN T T N
FARA/ITSMANNSAAN W ANMAAANY AT A
W\ VA YAYAYA \ .4 \ W VM ANASAANA A A A A
361 fthr 328 fthr
q ‘ 0
WOB: 8.4K || 100D _ MW 10.5/ VIS 57 100p
RPM: 120 1000 1000
PP: 3427PS|
SPM: 86/86
7 AE (Units) GAS$ (units)
wm,ocx (unit) w,mﬂc G1-C4/(uhit$)
R |
w1 ] Ll —— g, o
\A ~ Y I e ot A e PO AU PRRE RS S Y YO R O S N A ands ...y 7 . ”l I i T
=1 1 /l'\\\ - 5 ot e B ' v o o — s
0 0
0 0
o o o o o o o o o o o o o o o o o o o o o o
< L © ~ [¢e) (=) o — N [ < Yol © ~ oo} [« o - N ™ < Yol
= = = = = = N N N N N N N N N N o ® 33 31 o ™
© © © © © © © © © © © © © © © © © © © © © ©
4 4
> 5 > 5
MD: 6,178' . )
INC: 29.83° ",n_w w.mmmwo 5 MD: 6,38
AZM: 172.44° AZM: 174.83° INC: 29.¢
TVD: 5,987.19' ’ ’ , AZM: 17
VS: 762,93 TVD: 6,065.26 VD: 6.1
VS: 807.53' -9
VS: 851.
TVD (ft) TVD (ft)
sme dk brn, sft-fri, sme hd, sb blky-plty, tr fis, rthy, 100% SHY SLTST: lt-medgy, drkgy-dk brn, sft-fri, occ mod frm, sb blky-plty, ip ang, 75% SHY SLTST: It-medgy, ip drkgy, sft-fri, rr frr
rthy, slty, sl cly rch mtx, sl calc ip cly rch, sl calc; 25% SLTY SH: med-drkgy, dk
fis, slty, arg, v sl calc
8500 8500




" 1000 1000 "
300 300
MO P g\_m%v ) 130 m_u_ MO P (ft/ Nﬂ_v 132 m_u_
| L~ — |~ R P L N amma | |
VAN MV AN VAL v AN AV ) \
AN\ NAAS INNNAAN AN NV N A
300 ftrhr i ™M vV "WV VWV 361 ftih
ot 0 ‘\ 0 k
0 0
321u 1000 1000
C1: 88.4% || 1000 1000
C2: 7.3%
C3: 4.4%
C4: 0.0%
204u GAS (inits) 43%u GAS (Uinits) 209U
‘ G1-C4{(unit$) L] G1-C4{(unit$) t
~
g N ™ Yoy
.......... . \‘\ R =1 7~ R
.................. = . adeee //{\\ /Il
0 0
0 0
o o o o o o o o o o o o o o
<t n () N~ [ee] (2] o — N ™ <t n [Te} N~
< < < < < < e} 0o 0 o Y Irs} e} [
© © © © © © © © © © © © © ©

(=} o (=} o o o o o
© ~ @ (o)} o - N ™
(] ™ ™ ™ < < < <
© © © © © © © ©

5 e T = MD: 6,447" MD: 6.536'
3.97° INC: 30.11° NG w.o.io RS
42 41" AZM: 174.29° AZM: 179.07°
- TVD: 6,220.33' 4<_u.. 5 N@.ﬂ ap
VS: 896.69' e
VS: 941.15'
TVD (ft) TVD (ft)

n, sb blky-plty, tr fis, arg, slty, rthy, 60% SLTY SH: med-drkgy, dk brn, mod sft-frm, sb blky-ang, tr fis, slty, arg, v sl 90% SLTY SH: med-drkgy, dk brn, mod sft-frm, sb blky-ang, tr fis, <
brn, mod sft-frm, sb blky-ang, tr calc; 40% SHY SLTST: It-medgy, ip drkgy, sft-fri, rr frm, sb blky-plty, tr fis, arg, slty, calc; 10% SHY SLTST: It-medgy, ip drkgy, sft-fri, rr frm, sb blky-plty
rthy, ip cly rch, sl calc rthy, ip cly rch, sl calc

8500 8500




1000 1000
300 300
ROP (jt/hn) 136 api ROP (ft/hn) 140 api
Gamma (ARI) Gamma (ARI)
A wﬂ ARTA UA(/ A a \»)(())3)(() Y MK LA~ AN \)l\))\(/\(l\(/\/)())\)\/l
WA MNMAANIWNAA A
: NN MMNANA\V AN/ MV NAAN A/ 1\_./) )\/\(\()\1\(1\(_(/\/))1\
_\. 259 ft/hr 237 ft/hr
0 0
g g [T
WOB: 11.5K || 1000 __<_<< 10.5/ VIS 58 _ 100p _ MW 10.5/ VIS 58 394u
RPM: 121 Tpop Tpop Cl: 83.7%
PP: 3464PSI c2:
SPM: 85/86 c3:
C4.
GAS (Units) 449u GAS (Units) 440u
G1-C4/(uhit§) <BE G1-C4f(unit§) B8
II/ ™
st T
AT -~ et SV A O B R R “telN T BN TN L~
0 0
0 0
o o o o o o o o o o o o o o o o o o o o o o
[oe] (2] o — N ™ < n [Te} N~ [oe] (2] o — N (2] <t n (3o} N~ [ee] (9]
0 ) =) © © © el © © © © o ~ ~ ~ N~ ~ ~ ~ ~ ~ ~
o o o o o o o o o o o o o o o o o o o o o o
"W

5800
MD: 6,625' : :
INC: 30.06° = _,\_U..mhﬁo
AZM: 172.99° INC: .wo.ow ]
TVD: 6,374.31' >N_<_.. 173.06 _
VS: 0.53' ._.<_.u. m.»mp.w_m
TVD (ft) TVD(ff VS: 1,029.89
Ity, arg, v sl 100% SLTY SH: med-drkgy, dk brn, mod sft-frm, sb blky-ang, tr fis, slty, arg, v sl 100% SLTY SH: med-drkgy, dk brn, mod sft-frm, sb blky-ang, tr fis, slty, arg, v sl
, tr fis, arg, slty, calc calc
8500 8500




1000 1000 " 1000 |
300 300 300
169 api
A 513 ftfhr
ROP (ft/Hr) 134 api . ROP (ft/hr) L L I~ ROP (ft/hr)
Garmma (Ad]). A xyﬁy N Q AV Gﬂwﬁ(l /] F_ N AT V N L] gamria ad.
~ N P~
o T N i A N MWWV AN NN </\.X VI NWSS NI/ A\V,A})aoip ﬁqa
448 ftfhr
VMW VW
0 k 0 .\ 0 vL
0 0 0
1006 2500 MW 10.5/ VIS 58 WOB: 18.5K || 2500
1000 Gas Scale Change |2°%° RPM: 121 2p0p
[ ~ PP: 3599PSI
608u A NN SPM: 85/86
| \\ N A 12350
GAS (Units) GAS (Uinits) GAS (Uil
C1=Ca(unitf) & \\\ | crcanig 933u == Ll
oo i £ \ ........... m \\\ IIII ~
. l\\ . ll\ // \ e . . III .....
] @ ...... ....JI\“ o o 0 ——
0 0 0
i H. R P A Y A e S k) sl o, S e e ek sk, B e B B s S b e R o rre s ) pantrashntandiesnantnndinshasbendinnhendnndnaskendungnnannn e bR P P O _... ..._.
o o o o o o o o o o o o o o o o o o o o o o
o - [ (2} <t n [te} ~ [oe} [2] o - N [$2} < n [{e} N~ [ee] (2] o —
@ © ® ® @D ® ® ® ® ® & o o o I o & o o I S o
o o o o o o o o o o o o o o o o o o o o ~ ~
D: 6,804' MD: 6,894 80 f f 5800
NC: 30.13° INC: 30.13° _,\_U..m.ommo
ZM: 169.58° AZM: 169.44° INC: 30.15
VD: 6,529.24' | _ TVD: 6,607.08 >N_<_.. 170.61 .
S: 1,074.62' VS: 1,110.23 TVD: 6,684.04
- VS: 1,163.43'

TVD (ft) TVD (ft) TVD (ft)

100% SLTY SH: med-drkgy, dk brn, mod sft-frm, sb blky-ang, tr fis, slty, arg, v s 100% SLTY SH: med-drkgy, dk brn, mod sft-frm, sb blky-ang, tr fis, slty, arg, v s 100% SLT
calc calc calc

8500 8500 8500




1000 1000
300 300
149 api P (filtln) ROP (ft/hr)
400 ft/hr L ; 451 ft/hr L 129 api
— 124 api api
|\\11\¢/ Al A amma (AHI) g Gamma (ARI)
ANATNVAAAPW WA W TABRAORAA A AALYPAAPOANAM AT s
NNV NNV S Va
ot O 0
X- 0 < 0
2p00 483u __<_<< 10.5/VISE
2p0p Cl: 78.6%
1637u- " c2: 12.4%
<EH C3: 7.4%
1724 )/ ca 1.6%
. GAS (Uinits) s nits)
b C1-C4{(unit$) > = C1-C4{(unit$)
1 N = AR
/ == R L~
Vefan s - SN T ~
7l Ve Ll e
1o 0
..... o0 Sl e s L L ) R R o I S ...”. vy i PN ) P Pk ik BRR FArd R St PR it
o o o o o o o o o o o o o o o o o o o o o
N ™ < [Te) [ N~ [ee] (2] o — N ™ < n [ ~ [ee] [} — N (2]
o o (@) o o o o o - - - -~ — — - - - — (V) N N
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

Y SH: med-drkgy, dk brn, mod sft-frm, sb blky-an

7 7 5800 5800
MD: 7,073' MD: 7,162'
INC: 30.03° _ZO.. N.w 82°
AZM: 170.62° >N_<._. Hm.ww 54°
TVD: 6,761.92' ._.<_u.. 6 mw.m 05'
VS: 1,208.11' 12 :
VS: 1,252.02" EeiEsnise= 5
o TVD (ft) B

g, trfis, slty, arg, vs

8500

calc

100% SLTY SH: med-drkgy, dk brn, mo

d sft-frm,

sb blky-ang, tr fis, slty, arg, v sl

100% SLTY
calc

8500

SH: med-drkgy, ¢




" 1000 1000 "
300 300
. 145 api
ROP (ft/hr) || A 136 api | — P ] ROP (ft/hr)
] gemaa ) N1 MU — N—1 N T Garhy: A LN~ A —
N L~ A A _—~7 | A ./)\/ /\2 2’ NN DN 7N
— R - K Q > ™
A >< Nmd AL WAAANNANNNAAAANANA A W) NV AN ARz ]
MANASHAVN Y 424 fthr
355 ft/hr
i 0 0 -
V ; i ; y
aH_ 2500 WOB: 13.8K || 2°90
— 2500 RPM: 121 2500
PP: 3740PSI
SPM: 85/85 1366u
1182u -
1105u GAS (Unils) & GAS (Uinits) e
Fo| GI-C4{(unit$) \1 GI-CAl(unit$) I
T~ N s [
|~ \‘ Illl \\ —
IRascc e AR o L NN e
\ wlr \\.x..: m s e & ¢N.Il\\:‘\ ..nJIll\/ \\\dn ® i
- 3 R el
Cunr o feanfung®® o
o o o o o o o o o o o o o o o o o o o o o o
< n o N~ [ee] [} o - [ ™ <t n [te} N~ [ee} [2] o — N (2] <t n
& N ~ N & & ® ! ! o & @ @ « & @ N N N < N N
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

= VS 1,296.39'

MD: 7,252
INC: 30.12°
AZM: 168.91°
TVD: 6,917.02'

5800

MD: 7,341
INC: 30.07°
AZM: 169.69°
TVD: 6,994.02'
VS: 1,340.43'

5800

MD: 7,430
INC: 30.04°
AZM: 172.47°
TVD: 7,071.06'

VS: 1,384.61'

ik brn, mod

sft-frm, sb blky-ang, tr fis, slty, arg, v s

8500

100% SLTY SH: med-drkgy, dk brn, mod sft-frm, sb blky-ang, tr fis, slty, arg, v sl

calc

8500

100% SLTY SH: med-drkgy, dk

calc

brn, mod sft-frm,




sb blky-ang, tr fis, slty, arg, v sl

calc

8100

100% SLTY SH: med-drkgy, dk brn, mod sft-frm, sb blky-ang, tr fis, slty, arg, v sl

8100 7

70% MRLST: dk gy-dk brn, mod sft-hd,
sb blky-ang, rthy, sl slty, v arg, calc; 30%
CHK: medgy-gyshbn, tr intbd wi mrl,
mod sft-frm, sb blky, rthy-sb wxy, v calc;

1000 1000 |1 1]
300 300 242 api
/\ =~ M\
170 api Vet \</\ )/\\
A
AN ~ " [\Ropin] N N . A\ROP gt ~\/
I“ /\q /n\\ |\/\\ n@aﬁm ﬁ@: X/ )/\l\(/\//\\: - 7N & N rn,\_n ) /\ \/\//\
A / MV WA\~ —~NMVWWWVAV\N ﬁ_\ VYV VWA "\ m
364 ft/hr 216 ft/hr \ /\
, ~ \ll\( 100 ft/hr
0 L o p
0 “ 0
Sharon Springs 952u Deep Kick Off Point, 7614' MD 7 5000
7496' MD, 7128' TVD C1: 76.2% || 05:33 MST on 12/24/2018 1674u Gas Scale Change _
1564u C2: 14.1% || Begin 50" Sample Collection EE \\\u//
- C3: 7.1% = —a
== C4: 2.6%
N 7T | N
GAS (Units) o / // GAS (Uinits) GAS (Uinits) - _Omw,
= ~C4i(uhit e, T am . . C1-Caf(unita= | .|l K CQ1-Cal(yhi
= I~ \\\\ ¢ ) .v ....... S~ \\... ST // 5 ( \p\ g / \\\lb__.EE\ /II
. // \\ RS " e \ . /[ A g1 l Lot '/
NS N/ \/ \
m T o..‘ Niobrara Niobrara A Chalk Niobrara A Marl /
e rfectideckecdee b shectes A TEInT e e I i e .| 7628' MD, 7242' TVD || 7639' MD, 7251' TVD ||| 7660° MD, 7268 TVD |..... -
o o _O o [— o o o O_ o o o o o o ___O_____O__E__[__O___[__mv_
() N~ [ce) (=) [=) — [SY) ™ <t n O N~ [ee) (2] o — N ™ <t n [ N~
< < N < ) 0 0 0 ) e} e} 0 o 0 @ o < © S < © ©
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
N
arT aT aT arT arT aT aT arT aT aT arT arT aT
T T T T T I T T R T T oo
— 7100 7 7
TVD Scale Change
MD: 7,520 F R A A e R A
INC: 30.09° MD: 7 609"
T =T e -7, ; £ : B —
AZM: 174.62° J_zo“wo.mmo 1H4ﬁdrudﬁdﬁdﬁﬁﬁ4ﬁﬂﬁﬁﬁ
TVD: 7,148.95' AT 106 19° T T . T
VS: 1,429.52' : y
TVD: 7,225.88'
VS: 1,474.18'
TVD (ft) TVD (ft)

65% MRLST: dk gy-dk b
sb blky-ang, rthy, sl slty,
CHK: medgy-gyshbn, tr i
mod sft-frm, sb blky, rthy




1000 1000
/ \ 300 300
\/ NV 189 api 179 api
ARy AR AN AV v/ A AN/ AR
T T M T TV U Vs N NS T Y I A
Gamne/ (AH1) VARA /\(/\ e /) ro (AR A N N 361 ft/hr /\.//(
96 api ”V
\ AV M AINNAANSAN AL
N/
142 ft/hr A/ {l\l\l\(\
— ~ pr—
]
0 0 \,
5000 MW 10.5/ VIS 54 WOB: 24.7K | 500D Niobrara B Chalk
5p0p RPM: 71 5p0p 7889' MD, 7427' TVD
PP: 3639PSI
SPM: 85/86
. . (Units) GAS (Units)
Buster Online: 7722' MD _M,y.un (unit) 1935u d1=Caluhifl997u
= 8.1
\\\\ /\\ N
Ve Bl O 5 I
[T 1o 0
oS 2 0 1 1 1 | 0 = o I e e
o o _ o o o o o o o o o o o o o o o o o o o E
[oe} (2] o — N ™ < n () ~ [ee] (9] o - [ ™ < n [ N~ [oe} [2]
© © ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ < © o o 0 o o © o o
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
ar arT arT T arT ar T ar arT ar T ar ar arT arT aT ar arT arT aT T ar arT ar T ar arT ar arT aT ar arT arT aT ar arT
LA Ul S e R LR LI s R LR LI R L L R I, LS, il Qg L O R L LI R LU R R, LS Ll U R LS, il
e T e e e T T T T T D e T N e T e T T T T T
7100 MD: 7,788" 7100 ,
ING: 47.5° D 7,878
e e . . ) ) AZM: 178.37° >N_<._.H+mwwo
- r—— - R ; SR SRR R | SRR | SRR  JRLLNNE | ﬁ m ﬁ m ﬁ m ﬁ m ﬁ m ﬁ m [TVD:7,365.8" | EYLLI LI SR SRR " . - .. y .
e e R A S A VR B S B R R ot Py s
™ 0 ™ o |MD: 7,699 T "t " " T Ty T T T R ey o T T T T T Ty Ty Ty T T T T [VS:I1,655.45 | T T
T . ! .11..-.-.114444444444444444444444 T = — ._|_|.11...11 I ._-111._-1.11._-1._-1._-1._-1._-1._-1._-1._-1._-1.11._-1.11 — — .11._-1.11._-1
INC: 37.79° = = L R L L L L L A o — — __ — _
T -_ b T . T __ |. .
AZM: 179.51° — - - T ._._.|._._.41._._.41._._.._._.H.“+H.“+“.“+“.“+”__H.“+ﬁ
TVD: 7,300.41" - T =
VS: 1,524.49'
TVD (ft) TVD (ft)
'n, mod sft-hd, 75% MRLST: dk gy-dk brn, mod sft-hd, 70% MRLST: dk gy-dk brn, mod sft-hd, 65% MRLST: dk gy-dk brn, mod sft-hd, 65% MRLST: dk gy-dk brn, mod sft-hd,
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wxy, v calc, rr Inoc, rr bent, rr pyr nod; 40% MRLST: drkgy-dk brn, mod sft-frm, sb wxy, v calc, rr Inoc, rr bent, mod pyr nod; 45% MRLST: drkgy-dk brn, mod sft-frm, sb wxy, v calc,
blky-ang, rthy, sl slty, v arg, calc blky-ang, rthy, sl slty, v arg, calc blky-ang, rtt
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nedgy-mot gyshbn, drty brn, tr intbd wi mrl, mod sft-frm, sb blky, rthy-sb 65% CHK: medgy-mot gyshbn, drty brn, tr intbd wi mrl, mod sft-frm, sb blky, rthy-sb 70% CHK: medgy-mot gyshbn
rr Inoc, rr bent, tr pyr nod; 50% MRLST: drkgy-dk brn, mod sft-frm, sb wxy, v calc, rr Inoc, mod bent, tr pyr nod; 35% MRLST: drkgy-dk brn, mod sft-frm, sb blky, rthy-sb wxy, v calc, rr Ino
y, sl slty, v arg, calc blky-ang, rthy, sl slty, v arg, calc sft-frm, sb blky-ang, rthy, sl sity
8100 8100




" 1000 1000 "
300 300
175 api
T N
448 ft/hr OP (ft/hr) N 469 ft/hr ROP (ft/hr)
(U/I.II( \\/)l\)\\. /I\ N A A am EHW K\\/ A~ T ‘()V. 1\/ AN )(/ Gargma (A1) <( A
A P VWY WA AW DN W) WA N Yanatn Y
\\/l M\ N \_(I\IL M </ S~ N
4 84 api 78 api (\(I\u[\- T —
0 0
0 0
500D WOB: 31.2K || 500P _ MW 10.5/ VIS 56
5000 RPM: 140 5000
PP: 4794PSI
2767u SPM: 85/85 2911u
2534 -
tc GAS (Units) - ™ g N
A nits, A Djss -
= G1-Ca unt) N ~ .WE:: ) ~
0
O e
o o o o o o o o o o o o o o o o o o o o o
< 0 (%) N~ [oe] [2] - N ™ <t n () ~ <0 o o - N ™ < n
© © © © © © ~ ~ ~ ~ ~ ~ ~ ~ ~ 5] © <] o] o] ©
— — — — — — — — — — — — — — — — — — — — —
— — — — — — — — — — — — — — — — — — — — —

7100 7100
MD: 11,722' MD: 11,812'
INC: 88.98° INC: 88.92°
u AZM: 178.72° 11752' MD: 5' U/D Fault AZM: 177.37°
3' TVD: 7,528.11' Remain in Target TVD: 7,529.76'
R R T T I N T T T W Em W Im T|VSS4r36s uﬁﬁﬁﬁﬁﬁ*ﬁﬁdﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ V55636 [T Tw T Tm T owrw
= Ty S T R I T T Ty e e e e e e e T e S e Bt e T
. i
T T T T r T T T T T T T T T T T T T A T r T T T T T T T gyt T T T T T T T T
~drty brn, Itbn-rr crm, tr intbd wi mrl, mod sft-frm, sb 75% CHK: medgy-mot gyshbn, drty brn, Itbn-rr crm, tr intbd wi mrl, mod sft-frm, sb 65% CHK: medgy-mot gyshbn, drty brn, rr Itbn-cri
>, tr bent, tr pyr nod; 30% MRLST: drkgy-dk brn, mod blky, rthy-sb wxy, v calc, rr Inoc, rr bent, tr pyr nod; 25% MRLST: drkgy-dk brn, mod blky, rthy-sb wxy, v calc, rr Inoc, rr bent, tr pyr noc
/, V arg, calc sft-frm, sb blky-ang, rthy, sl slty, v arg, calc| sft-frm, sb blky-ang, rthy, sl slty, v arg, calc
8100 8100




1000 " 1000
300 300
151 api Il A
l\// \/ll/ ROP (ft/hr) \\\/ - \I\l\\\l NN /\Il\l/ / - / ROP (ft/hr) 455 ft/hr
N\ AR AL NAHAL
\vg A \~ A At VRSN B amiia A Y, Ay S
Y/ Va7
A 395 tnr ~—{ \.A\\IV NN 2
ANAAN~NAA <))(()(I\.()\ ™ 79 api
188 ft/hr 0 0
0 0
5000 2457u 5000
5pop C1: 64.9% || °0°°
C2: 18.4%
2646U C3: 11.6%
- C4: 5.1% 2514u
- GAS (units)| <EE
C1=CAf(uhity) | p— ~ el i -
0 0
] I - 9
o o o o o o o o o o o o o o o o o o o o o o
[Te} N~ [ee] [©2] o - N ™ < [Te) (%) ~ [¢6) [2] o - N ™ < n [Te} N~
@ @ @ @ Sl Sl Sl Sl Sl Sl Sl S Sl Sl S o S S S S < A
— — — — — — — — — — — — — — N N N N N N N N
— — — — — — — — — — — — — — — — — — — — — —

7100 7100
MD: 11,902' MD: 11,992' MD:
INC: 89.63° INC: 90.22° INC:
11875' MD: 5' D/U Fault AZM: 175.34° AZM: 175.25° AZN
Remain in Target TVD: 7,530.9' TVD: 7,531.01' TVD
arT arT ! aT ._r_u arT arT <w m.mmme. T arT aT aT arT aT aT arT aT aT arT arT aT <w m.ﬂbwwm. T aT aT arT arT aT aT arT arT aT aT arT arT <w
ﬁuHﬁuHﬁ”Nﬁ”mﬁ”mﬁ i NS (U S G R R e I B R Ty, DA | Aoy S g R R e R S S S B B
. - . . .
T T T A T T T A T g T T T T T T T T T T A T T T T I T I T ST T T T a T T To T o To T oW o
n, tr intbd wi mrl, mod sft-frm, sb 65% CHK: medgy-mot gyshbn, drty brn, rr Itbn-crm, tr intbd wi mrl, mod sft-frm, sb 80% CHK: medgy-mot gyshbn, drty brn, Itbn-crm, tr intbd wi mrl, mc
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d sft-frm, sb 80% CHK: medgy-mot gyshbn, drty brn, Itbn-crm, tr intbd wi mrl, mod sft-frm, sb 85% CHK: pred drty brn, crm-Itbn, sme medgy, rr mot, rr intbd wi mrl, mod sft-frm,

kgy-dk brn, mod blky, rthy-sb wxy, v calc, rr Inoc, tr bent, tr pyr nod; 20% MRLST: drkgy-dk brn, mod sb blky, rthy-sb wxy, v calc, rr Inoc, rr bent, tr pyr nod; 15% MRLST: drkgy-dk brn,

sft-frm, sb blky-ang, rthy, sl slty, v arg, calc mod sft-frm, sb blky-ang, rthy, sl slty, v arg, calc
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85% CHK: pred drty brn, crm-Itbn, sme medgy, rr mot, rr intbd wi mrl, mod sft-hd, 80% CHK: pred drty brn, crm-Itbn, sme medgy, rr mot, rr intbd wi mrl, mod sft-hd, 90% CHK: |

ip fri, sb blky, rthy-sb wxy, v calc, tr Inoc-cal, rr bent; 15% MRLST: drkgy-dk brn, ip fri, sb blky, rthy-sb wxy, v calc, tr Inoc-cal; 20% MRLST: drkgy-dk brn, mod mod sft-hd,

mod sft-frm, sb blky-ang, rthy, sl slty, v arg, calc sft-frm, sb blky-ang, rthy, sl slty, v arg, calc brn, mod sf
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1, rr mot, rr intbd wi mrl, mod sft-hd, ip fri, sb blky, 75% CHK: pred drty brn, ip crm, rr mot, rr intbd wi mrl, mod sft-hd, ip fri, sb blky, 60% CHK: pred drty brn, ip crm, rr mot, rr intbd w
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0% MRLST: drkgy-dk brn, mod sft-frm, sb
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rthy-sb wxy, v calc, rr Inoc-cal; 2
blky-ang, rthy, sl slty, v arg, calc

5% MRLST: drkgy-dk brn, mod sft-frm, sb
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blky-ang, rthy, sl slty, v arg, calc
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fri, sb blky, 55% CHK: pred drty brn, ip crm, tr mot, tr intbd wi mrl, mod sft-hd, ip fri, sb blky, 60% CHK: pred drty brn, ip crm, tr Itbn, tr mot, tr intbd wi mrl, mod sft-hd, ip fri, sb
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55% MRLST: drkgy-dk brn, mod sft-frm, sb blky-ang, rthy, sl slty, v arg, calc; 45% 55% MRLST: drkgy-dk brn, mod sft-frm, sb blky-ang, rthy, sl slty, v arg, calc; 45% 55% CHK:
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1y, sl slty, v arg, calc
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50% CHK: med-drkgy, dk brn, drty brn, tr intbd wi mrl, tr mot, mod sft-hd, ip fri, sb
blky, rthy-sb wxy, v calc, rr Inoc, rr pyr nod; 50% MRLST: drkgy-dk brn, mod sft-frm,
sb blky-ang, rthy, sl slty, v arg, calc

50% CHK: med-drkgy, dk brn, drty brn, tr intbd wi mrl, tr mot,

sb blky-ang, rthy, sl slty, v arg, calc
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TVD: 7,534.38' TVD: 7,534.62' TVD: 7,534.81'
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t-hd, ip fri, sb 55% CHK: med-drkgy, dk-drty brn, tr intbd wi mrl, tr mot, mod sft-hd, ip fri, sb blky, 55% MRLST: drkgy-dk brn, mod sft-frm, sb blky-ang, rthy, sl slty, v arg, calc, tr Inoc,
rn, mod sft-frm, rthy-sb wxy, v calc, rr Inoc, rr pyr nod; 45% MRLST: drkgy-dk brn, mod sft-frm, sb rr pyr nod; 45% CHK: med-drkgy, dk-drty brn, com intbd wi mrl, tr mot, mod sft-hd,
blky-ang, rthy, sl slty, v arg, calc ip fri, sb blky, rthy-sb wxy, v calc
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50% MRLST: drkgy-dk brn, mod sft-frm, sb blky-ang, rthy, sl slty, v arg, calc, tr Inoc, 60% CHK: med-drkgy, drty brn, sme dkr brn, tr intbd wi mrl, tr mot, mod sft-hd, ip 70% CHK:
rr bent; 50% CHK: med-drkgy, dk-drty brn, com intbd wi mrl, tr mot, mod sft-hd, ip fri, sb blky, rthy-sb wxy, v calc, tr Inoc, rr bent; 40% MRLST: drkgy-dk brn, mod wxy, v calc,
fri, sb blky, rthy-sb wxy, v calc sft-frm, sb blky-ang, rthy, sl slty, v arg, calc rthy, sl slty,
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ned-drty brn, medgy, tr mot, tr
rr Inoc, rr pyr nod; 30% MRLST: drkgy-dk brn, m

v arg, calc

intbd mrl, mod sft-hd, ip fri, sb blky, rthy-sb

od sft-frm

, sb blky-ang,

rthy, sl slty, v arg, calc

8100

75% CHK: med-drty brn, medgy, tr mot, tr intbd mrl, mod sft-hd, ip fri,
wxy, v calc, rr Inoc, tr pyr nod; 25% MRLST: drkgy-dk brn, mod sft-frm, sb blky-ang,

sb blky, rthy-sb

8100

70% CHK: med-drty brn, medg
wxy, v calc, rr Inoc, rr pyr nod,
blky-ang, rthy, sl slty, v arg, cal
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y, tr mot, tr intbd mrl, mod sft-hd, ip fri, sb blky, rthy-sb 70% CHK: med-drty brn, rr Itbn, medgy, tr mot, tr intbd mrl, mod sft-hd, ip fri, sb blky, 70% CHK: med-drty brn, rr Itbn, medgy, tr mot, ti
v It bent; 30% MRLST: drkgy-dk brn, mod sft-frm, sb rthy-sb wxy, v calc, mnr Inoc, v rr bent; 30% MRLST: drkgy-dk brn, mod sft-frm, sb rthy-sb wxy, v calc, mnr Inoc, v rr bent; 30% MRI
o blky-ang, rthy, sl slty, v arg, calc blky-ang, rthy, sl slty, v arg, calc
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AZM: 176.45° AZM: 178.48° AZM: 179.4°
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“intbd mrl, mod sft-hd, ip fri, sb blky, 65% CHK: med-drty brn, rr Itbn, medgy, tr mot, tr intbd mrl, mod sft-hd, ip fri, sb blky, 70% CHK: med-drty brn, sme Itbn-crm, medgy, tr mot, tr intbd mrl, m
_ST: drkgy-dk brn, mod sft-frm, sb rthy-sb wxy, v calc, tr Inoc; 35% MRLST: drkgy-dk brn, mod sft-frm, sb blky-ang, rthy, sb blky, rthy-sb wxy, v calc, mnr Inoc; 30% MRLST: drkgy-dk brn, me
sl slty, v arg, calc blky-ang, rthy, sl slty, v arg, calc
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MD: 16,557 MD: 16,647
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TVD: 7,535.99' TVD: 7,535.07"
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od sft-hd, ip fri, 75% CHK: med-drty brn, sme Itbn-crm, medgy, tr mot, tr intbd mrl, mod sft-hd, ip fri, 70% CHK: med-drty brn, sme Itbn-crm, medgy, tr mot, tr intbd mrl, mod sft-hd, ip fri,
d sft-frm, sb sb blky, rthy-sb wxy, v calc, mnr Inoc; 25% MRLST: drkgy-dk brn, mod sft-frm, sb sb blky, rthy-sb wxy, v calc, v rr Inoc, v rr pyr nod; 30% MRLST: drkgy-dk brn, mod
blky-ang, rthy, sl slty, v arg, calc sft-frm, sb blky-ang, rthy, sl slty, v arg, calc|
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mod sft-frm, sb blky-ang, rthy, sl slty, v arg

8100

calc

80% CHK: med-drty brn, sme Itbn-crm, medgy, tr mot, tr intbd mrl, mod
sb blky, rthy-sb wxy, v calc, v rr Inoc, v rr pyr nod, v rr bent; 20% MRLS

sft-hd, ip fri,
T: drkgy-dk brn,

sb blky, rthy-sb wxy, v calc, v rr Inoc, v rr bent; 15% MRLST:
sft-frm, sb blky-ang, rthy, sl slty, v arg, calc

8100

drkgy-dk

brn, mod

85% CHK: med-drty brn, sme Itbn-crm, medgy, tr mot, tr intbd mrl, mod sft-hd, ip fri,

8100

90% CHK: 1
blky, rthy-sk
blky-ang, rtt
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ned-drty brn, Itbn-crm, medgy, tr mot, rr intbd mrl, mod sft-hd, ip fri, sb 90% CHK: med-drty brn, Itbn-crm, medgy, tr mot, rr intbd mrl, mod sft-hd, ip fri, sb 90% CHK: med-drty brn, Itbn-cr
WXy, v calc, v rr Inoc; 10% MRLST: drkgy-dk brn, mod sft-frm, sb blky, rthy-sb wxy, v calc, v rr Inoc; 10% MRLST: drkgy-dk brn, mod sft-frm, sb blky, rthy-sb wxy, v calc, v rr Inc
y, sl slty, v arg, calc blky-ang, rthy, sl slty, v arg, calc sb blky-ang, rthy, sl slty, v arg, «
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m, medgy, tr mot, rr intbd mrl, mod sft-hd, ip fri, sb 85% CHK: med-drty brn, Itbn-crm, medgy, tr mot, rr intbd mrl, mod sft-hd, ip fri, sb 85% CHK: med-drty brn, Itbn-crm, medgy, tr mot,
C, V It pyr nod; 10% MRLST: drkgy-dk brn, mod sft-frm, blky, rthy-sb wxy, v calc, tr Inoc; 15% MRLST: drkgy-dk brn, mod sft-frm, sb blky-ang, blky, rthy-sb wxy, v calc, v mnr Inoc, v rr bent; 15¢
alc rthy, sl slty, v arg, calc sb blky-ang, rthy, sl slty, v arg, calc
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intbd mrl, mod sft-hd, ip fri, sb
MRLST: drkgy-dk brn, mod sft-frm,

8100

80% CHK: med-drty brn, Itbn-crm, medgy, tr mot, rr intbd mrl,

mod sft-hd, ip fri, sb

blky, rthy-sb wxy, v calc, v mnr Inoc, v rr bent; 20% MRLST: drkgy-dk brn, mod sft-frm;

sb blky-ang, rthy, sl slty, v arg, calc

80% CHK: med-drty brn, Itbn-crm, medgy, tr mot, rr intbd mrl, mod sft-
blky, rthy-sb wxy, v calc, v mnr Inoc, v rr bent; 20% MRLST: drkgy-dk
sb blky-ang, rthy, sl slty, v arg, calc
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