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State Pronghorn V-29-30XRLNB
NWNW Sec.28 T5N R61W
Colorado County Weld
United States Rig Number Xtreme 19
05-123-44113-00 AFE # 18009
D.J. Basin Field Wattenberg
2/25/2018 Drilling Completed 3/9/2018

NWNW Sec.28 TSN R61W 1338 FNL 548 FWL

NWNW Sec.28 TSN R61W 1170 FNL 470 FWL

4,618 K.B. Elevation 4,635
5900 To 16,187 Total Depth 16,187
Niobrara B Chalk

Oil Based Mud
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Company Bonanza Creek
Address Bonanza Creek Energy
410 17th Street
Suite 1400
Denver, CO 80202
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Geologist
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Address Bonanza Creek Energy
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Suite 1400
Denver, CO 80202
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Robert Davis Wellsite Geologist
Dan Kabala Wellsite Geologist
r !
j i
Zone Color Coding
. Qil Condensate . Gas
Note . Core . Pre:s
Error . Water Sea
\,




Rock Types

¥ UNKNOWN T o+ ™ 1+ MARLSTONE
N GYPSUM eiscmarermesl CLAYSTONE
=7~ LIMESTONE —_—_—_ SHALE

i o2 CHERT —— —— SHALE GRAY

B coAL IS SHALE COLORED

[N SILTSTONE e BENTONITE

SANDSTONE ARG TUFF
‘O3B CONGLOMERATE 2o 9o %o CEMENT
i oo P BRECCIA CHALK

(R TILL B SILTY SHALE

sure

Accessories

(B FORAMINIFERA

Fossils
F FOSSIL 4 ANHYDRITIC

i@ ALGAE &4 GASTROPOD Bl BENTONITE

= AMPHIPORA & OOLITE

™, BITUMENOUS SUBSTANCE & NODULES

=~ GLAUCONITE == COAL STRINGER
~s GYPSIFEROUS mmmmm DOLOMITE STRINGER
i MARLSTONE Emmmm GYPSUM STRINGER

I—I—T LIMESTONE STRINGER

-— BELEMNITE <= OSTRACOD 41 CALCAREOUS = PHOSPHATE PELLETS == MARLSTONE (CALC) STRG
«™ BIOCLASTIC == PELECYPOD ® CARBONACEOUS FLAKES F PYRITE == MARLSTONE (DOL) STRG
: BRACHOIPOD g PELLET 4 CHTDK -° SANDY =1 SANDSTONE STRINGER
“T* BRYOZOA -+ PISOLITE &£ CHTLT «+ SILICEOUS ~— SHALE STRINGER

% CEPHALOPOL #T" PLANT REMAINS == COAL - THIN BEDS < SILTY == SILTSTONE STRINGER

= CORAL % PLANT SPORES « DOLOMITIC CHALK STRINGER
Stringer

iZ» CRINOID = SCAPHOPOD + FELDSPAR = SILTY SHALE STRINGER

t? ECHINOID I STROMATOPOROID & FERRUGINOUS PELLET EwmEsm ANHYDRITE STRINGER

= FISH = FERRUGINOUS ianod BENTONITE STRINGER

Minerals

Oil Show

[» DEAD

& EVEN

i1 QUESTIONABLE

i SPOTTED STAININC

Porosity

E EARTHY
B FENESTRAL

F FRACTURE

* INTERCRYSTALLINE

& INTEROOLITIC

Other S

-3 MoLDIC [
0 ORGANIC & olLs
P PINPOINT ] sipEy
! VUGGY I siDE

# SLIDE

Engineering

& BIT &8 TRI
B all CASING 7] WIRE
f= coNNECTION (RIGHT) [i> WIRE
4HH CONNECTION GAS

Roun
:: CORE - LOST

H CORE - RECOVERED A ANGU

N FAULT F ROUNI




ymbols
FORMATION TOP
HOW

VALL CORE (LEFT)

VALL CORE (RIGHT]

VEY
> GAS
_LINE TESTED - LEF1

_LINE TESTED - RT

ding

LAR

DED

o SUBANG P= PACKSTONE

T SUBRND l4J= WACKESTONE

Textures Sorting

E% BOUNDSTONE [*1 MODERATE
i CHALKY P POOR
23 CRYPTOXLN L] WELL
E EARTHY
Cut
F* FINELYXLN
G= GRAINSTONE . No Cut
L LITHOGRAPHIC Fair Cut

M= MICROXLN . Good Cut

= MUDSTONE Blank




Logger on Shift

n Kabala on Tou
1500 1500
Curve/Survey Data 1500 1500
GAS GAS SCALE -60 TO 540 (60 UNITS/DIVISION)
ClL —
C2 ------ DRILLING ON OIL BASED MUD s 573u o \\.{\)/
o ST NI
c5 — ICONNECTIONS MARKED WITH RED TRIANGLES ~ 1o
777:7777_7:7_:77:777 - - m- i —— - . - = S s o ———
Connections > >
I R i
1000 100
ROP SCALE 0-1000 %o AN \I/. ] \I\\l/ \\\I{/ 5o \ /
B AN 235 =
Curve/Survey Data GAMMA SCALE 0-250 | — -\
ROP ROP (ft/hr) RO )
GAMMA (ARI) GAraEA A
GAMMA = 7 7 _ 7 WOB 8.4K
(GAMMA & SURVEYS RECIEVED FROM RPM 118
BAKER HUGHES) ~r ~ ~’PSI 2710
HNNEEEEE g o SPM 931,
Depth Labels 5,900 5,950 6,000
Sample Photographs
e e e L b e g e e
% Lith = - - - - -
7 | | 7 E yyWoZMvmﬂ/_owlaoﬂmu ml%o,l 4<o| mwm _,\_W = E-=—f=r1 520 47 : 74 : 7 i ﬂ i
BONANZA CREEK ENERGY STATE=—2", "= SHARON SPRINGS "B" TOP @ 5934' TVD 6017' MD
PRONGHORN V-29-30XRLNB SEC = _ = — |
28. T5N R61W WELD CO., CO M|m m — m|m e = = : IW| |W|W|w
Well Bore XTREME 19 ~~LOGGERS:ROBERT DAVIS SHARON SPRINGS "A" TOP @ 5889' TVD 5958 MD™= ===+ o~ —w =
VD DAN KABALA TVD (ft) TVD (ft)
i MRLY CHLK: (85%) It gry brwn gry=whi ip, <
CALLED OUT on 3/7/2018 Started logging @ CARB SH: (60%) med drk gry-gryish blk, plty-sb plty, shrp/iggd mic xIn sug txt, frm, blk carb mat to & whi m
19:04. Bit #2: BHI, TYPE: GT55, SERIAL #: . .
12993759 IN @ 1606' MD out on 3/09/2018 @ cttngs, hghly carb, v clyey, HCL sensi, thnly lam silts, sbrthy-sbwxy, (15%) med brwn-brwn, mod frm-frm, sbblky,
16187' MD 7 7 7 S0t grtty ﬁoﬁ grsy _U,, sl calc, m,_ sft-v :j, (40%) J_Q snds mﬁ clys. momq_u mat (SH), mttld w whi mcrtc spks to, tr
1 s | | | i
MD: 5,907 MD: 6,001

Survey Data

Inclination: 32°
Azimuth: 273°
TVD: 5,848
VS: 507

Inclination: 42°
Azimuth: 264°
TVD: 5,923
VS: 563'




H,Nm,mc_ N :: :: 7 x \ l/
~ /
~Nt/ 3/8/2018 1097u /1 / \ N
)/.\ L \I\\I//I N MUD WT IN 9.0 VIS 46 »
1 | / ~ \d ) /
AS\linits) I\ ~/ = (units), N
1-CW (UnighyT TN ,r l\ -C5 (Units)
/
N/ N -
N
- N SR O Pt e e o - S e e e
i e B , i , T., , i | , R R T T T R BT AL Jubnf
b
\ /\ AN - ]
250
pmm 215 v N\ /TN =" A
o | e ~ [
/ iy A NEy AL =d SalRl P75 VN AR p
FeaiA (Ait) ~ At Nt \/ N/ / \
WOB 11.6K
SNV RRPM 120 /(\
— ren psi 3034\ N ~
g A SPM 93102
50 6,100 6,150 6,250
P R T RN I RN T T RTa
T T T arT T ar T T T T T arT T ar T T T T T arT T ar T T T T arT T ar T T T
TR T p T e Y T oy T T T o e e ¥ T p T Ihn L o e L P SN T e
5600
ENIOBRARA "A” .ﬁWf@WWWM@ 6108' MD. _ ~— - —|—_____._NIOBRARA "B" CHALK @ 6063 TVD 626¢
I e ey S . S i ol |4|4 : ﬂ|4|i”4ﬂ|4 ﬂﬂﬂﬁﬂ.
o TT m . T, T R M | e ——— — c-5 C-3 IL IL IL
i R, I T T e T o %tﬁ#ﬁ#ﬁ#%#ﬁ%ﬁ#ﬁ#ﬂmﬂmﬁﬁﬁ
ARG CARB CHLK: (60%) mttld gry gry-brwn ip, chlky txt, dull rth:

b plty-sb blky,

rtc spks to, est 30-40% micrite. MARL:
rthy, occ calc incls, intrbd w med gry-blk

CARB SH.
| ,

dll rthy Istr, crmbly ten, v carb,

2335

MARL: (70%) med gry brwn, mod frm, sbblky, rthy sprking Istr, occ calc incls, intrbd
w med gry-blk carb mat (SH), mttld w whi mcrtc spks to, MRLY CHLK: (30%) It
brwn-It gry brwn, sb plty-sb blky, dll rthy Istr, dns crmbly ten, v carb, mic xIn sug txt,

frm, blk carb mat to, est 30-40% micrite.
,

mod hrd-frm, arg w ~30% cly mtrx, infr chlk por, mrly ip, blk carb
(20%) It brwn-It gry brwn, sb plty-sb blky, dll rthy Istr, dns crmbly
sug txt, frm, blk carb mat to, est 30-40% micrite, MARL: (20%), ti

Ellc e S S S B

MD: 6,095
Inclination: 52°
Azimuth: 261°
TVD: 5,987
VS: 632

MD: 6,189
Inclination: 64°
Azimuth: 262°
TVD: 6,036'
VS: 710'




150
150
™N
™N
/ /I(./
™\ N \\l/ GAS (
ANNYZ@ VR 1159u v
N2 N 1
N~ A
a
siifolrdalasdobdshok A, o dahdahal T 0 0 0 Y PR SN
1000 1000
250 250
98 113
™ L~
\ ) ROP (ft/hr) = Nl 117 ROP (ft/hr)| e /SN
I\-/\\ /\ /.\I/ \nwb ATGA/TT| N ”U(A\\II \\l/l\l/“ 1 <<O_.wMo..ﬂ_A\\ll(\-I\\l\l|\\ u ANr A () “I Vi
o /N A VA Vo / &
~ i~ :\({{)\ AL AAARPM 111 I MAMIVANAAN ~ V av \
d p PSI 3096
ISPM 94/92
. GATR |
6.300 6.350 6,400 6,450 6,50
T T T T T e T T T T T T T T T T T T T T T T o T oW W T o T g W o W o T o T T o T o T oo T T T
5600 5600 , , . , o
Landed Curve @ 6471' MD 6085' TVD
' MD Niobrara B Chalk Target
&Mdﬁdﬁ e e R i Hﬁuﬁuﬁuﬁuﬁuﬁ%ﬁuﬁuﬁuu
" " " " TVR () " ] " " " " i " " " T T T T 13D () T T T ] T T T T T T T ] T T I B
u#uﬁﬁﬂﬁﬁﬁ4ﬁnﬂﬁﬂ“ﬁ““ﬂ“ﬂ“mum“m“mﬁmﬁmﬁmﬁmﬁmﬁuﬁmﬁmﬁmﬁm TN T T T TE T TR T T o T n T Th
y Istr, blky-sbchlky,
mat ip, MRLY CHLK:

ten, v carb, mic xIn
‘alt BENT (phyllo) w

6600

mod hrd-frm, arg w ~30-40% cly mtrx, infr chlk por, mrly, blk carb mat ip, MARL:
(20%), abn alt BENT (phyllo) w pyr nods, 7 7 7 7
} ! | | |

ARG CARB CHLK: (80%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbchlky,

ARG CARB CHLK: (70%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbchlky,
mod hrd-frm, arg w ~30-40% cly mtrx, infr chlk por, mrly, blk carb mat ip, MARL:
6600(30%0), abn alt BENT (phyllo) w pyr nods, 7 7 7

| | [ f |

vID: 6,283
nclination: 75°
A\zimuth: 266°
'VD: 6,069
/S: 798'

MD: 6,377
Inclination: 87°
Azimuth: 267°
TVD: 6,083'
VS: 890

MD: 6,471
Inclination: 90°
Azimuth: 267°
TVD: 6,085'
VS: 984"




T 7 7
3000 3000 5000
3000 2397u 3000 5000
- ~__ 2192u
\\ ~ NN \)
\\\ A TN \\X
GAS (units) \\\ \\\ I~ LA GAS (units) \\ GAS (units)
G1-C5 (Units) - \\\ G1-C5| (Units) A \ C1-C5 (Units) -
s o y - ] B
L — — — = h = — \“HH“\ 8
0 » 0 0
D ||||||||||||||||||| I TR iy, e i e S el i e B ol K, e P R O Y (1 g |O||l B o e e o e e P PR PR ) T ) R A O N I CE RIS "« RN e i e ) PR P T mu R ) Y O Y =
- .
1000 10 1000
250 250 250
113 134
ROP (ft/hr) — ROP (ft/hr) N\ A L ROP (ft/hr) )
GAVIMA (ARhI) N A WA X\\) L y GAVOB 16.2K .\/\: = NV ( / GA |W|>| 0 na
\ / VS AWM A~ A~ AMARPM 110 A A WA A AN
] . PS! 3266 :
o CW m
0 6,550 6,600 6,650 6,700
e M MM mr M mr  m mrmr mo
i e s i e s i e s e e e
5600 5600 5600
e s T e R R L R R
VD (1, 1 T T T T T T T ] T T T T ] W] VDD T T T T ] T T T T ] TR T T TV (T T ] m
R TR T R T R TR T T T T T T T T T T T T T T TR T LT R TLT R ToT R TLTIToTLToTIToTT
ARG CARB CHLK: (70%) mttld gry gry-brwn ip, chiky txt, dull rthy Istr, blky-sbchlky, ARG CARB CHLK: (60%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbchlky, mod. ARG CARB CHLK: (80
mod hrd-frm, arg w ~30-40% cly mtrx, infr chlk por, mrly, blk carb mat ip, MARL: hrd-frm, arg w ~30-40% cly mtrx, infr chlk por, mrly, blk carb mat ip, calc incl, mttld w whi |-hrd-frm, arg w ~30-40%
560(30%), abn alt BENT (phyllo) w pyr nods, 7 7 7 7 [mcrtc m,U_A to, _,\_b,,_u_.“ EOO\,&. abn m_,ﬁ BENT 63\__8 w ,E: nods ,ﬂw Is Om_o,x_m. mcrtc mU,_A to, _<_>,_u_.“ (2
| I | |

MD: 6,565
Inclination: 91°
Azimuth: 266°
TVD: 6,085'
VS: 1,078

MD: 6,658
Inclination: 90°
Azimuth: 264°
TVD: 6,084
VS: 1,171




ROBERT ON TOUR
5000 sooo | | | | [[[]T[]]]
5000 5000 | | MUD WT IN 9.3 VIS 45
3022u
_ \\\HH\I I.IHIIII GAS (nits Im»oo: N GAS (units)]_ 2559u
L TN C1-C5 (Unifs) | \\ | Sanils) |
g ™ \\\\\I\\I\l \ \\ T —
// —— L
= I -~
L =
- a 0
R N N RN RN R A 5 O O I A I I g
= &
1000 1000
250 250
12
102 ANBOP ()] ~ 102 ROP (ft/hr) L i
Kl /)> (\(I\V( _ ~ WOB 17.2K IVAII AN =N SAAY b = T
S\ | VVWIAR —_\ - Amh = VMA~T VWA
A N~ M RPM 110 A A A~ NN
R ; PSl 3358 )ﬁ ™ .
i SPM 94/92 o
N ) |
6,750 6,800 6,850 6,900 6,95(
ff T AR g I A A e Wy A T T T L e M e Mg T T T L TS T T T L T T TR T T T T
5600 5600
R e e e e R
O S O O S N S, B S S S S S S O S L = S O = =S
B A A A A A A A A A A A A A A ) LA R A B A A A
ARG CARB CHLK: (70%) mitlc
%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbchlky, mod ARG CARB CHLK: (70%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbchlky, Istr, blky-sbchlky, mod hrd-frm,
 cly mtrx, infr chlk por, mrly, blk carb mat ip, calc incl, mttld w whi mod hrd-frm, arg w ~30-40% cly mitrx, infr chlk por, mrly, blk carb mat ip, MARL: por, mrly, blk carb mat ip, MAR
”oo\wv. abn m_ﬁ, BENT AJ:V\__S w pyr nods w,h s Calc V,A_m. s50(30%), abn alt BENT (phyllo) w pyr nods, 7 7 7 7 g JS nods, 7 7
| , | , ,
MD: 6,752' MD: 6,846 MD: 6,940
Inclination: 90° Inclination: 90° Inclination: 90°
Azimuth: 262° Azimuth: 265° Azimuth: 266°
TVD: 6,084’ TVD: 6,084’ TVD: 6,084’

VS: 1,264’ VS: 1,357 VS: 1,451




5000 5000 | 1]
5000 5000 3763u
3054u > aEEE
P e S 0] /o T — ~~—""1 caS (inits) / o -
\\\ iy ’ — ™N > > ) -
\“ \\\ 1-C5 (Units) ' \“\\ 1-C5 (Units) \
/ ’d &
0 0
detmidetalad Loldakn e e et e B ol 2 o el i o e B 3 B o R LD/ P o P e e B T o e o e o e ke kel i A e o o e e e s o S [
b b b
1000 1000
250 250
9 N 127
p Nl _L/ ROP (ft/hr)
N =N AR S~ AT -~
\/ T AN OB Nw_,.mx)(/ s IU” - AT TS \))\,D« (G”v’h() %Q.Ew.m\v. o A KA LNAMM—T »
SNy, RPM 110 /™ s S AR P N ~ (\{)(Il NAS
o PSI3597 a
0 SPM 94/92 0
) 7,000 7,050 7,100 7,150
T A T T T T T T o T T e T T T T T T T T T T T T T T T T T T T T T T T T T T T
5600 5600
Niobrara B Chalk Target
TrTn _ﬁ_-m__ﬁl_uﬁlw_ﬁm R S S R R S R RS R RN SRR SRR RS ARSI RS ER R NES
T o o o o P ar TV e Mo o P T M T T T T T T T T TR gt o T T T T T T T T T
R A A A A, A A ) i i A R A R A
| gry gry-brwn ip, chlky txt, dull rthy CARB CHALK: (80%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dil rthy CARB CHALK: (80%) med gry - It gry whi ip, mttld w whi 1
arg w ~30-40% cly mirx, infr chik Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL: txt, dll rthy Istr, blky-rthy frac, elong-wdglk, dn-brit, pred ar
L: (30%), abn alt BENT (phyllo) w (20%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk infer chlk por, MARL: (20%)med brwn-It brwn, mod frm-frr
7 7 carb JEr ﬁomm___ﬂmﬂocm ip, tr bent 7 7 7 7 occ calc incls, intrbd w med gry-blk carb mat, fossiliferous
6600 6600 7 | | 7 | |

MD: 7,034
Inclination: 90°
Azimuth: 267°
TVD: 6,084
VS: 1,544’

MD: 7,128
Inclination: 90°
Azimuth: 268°
TVD: 6,083'
VS: 1,638’




500 5
500 5
3490u —
-
L —T — ~N
-~ GAS (Units) L . g — TS~ 2138u
cies a:_ N4 g — /\\\ I/Il”ll : ]
|
/7
4
0 = 0
R A A S e e R N .n,) =~ D PO e e o S ek el i i i B 0 R R, e el el ol S e el e el s M ol LT B ol e e e el ol e B 0 0 3 S 9 PO S Y S S -
# #
100 1000 10
250 250 25
131
N P ———
ROP —t ROP (ft/hr) N /N ™~ R
~ -d|
G ™~ N~
“hK,\(,\ VS [ WOB 19.2K AR /\I( N IlVb AL~ VAN VAW, o I\ \) / A/ (\X.\((,\) ™ IAS ¥
RPM 110 | |90 B \\) /l\.J\,)\.),\r A\ (
85
g PSI3541 a a
0 SPM 94/92 0 0
7,200 7,250 7,300 7,350 7,400
5600 5600 56
e e e s N SRR
T T T o] VD0 4y | T T m T T T T T T T T T T T RTVD (B T T T T m T T T T T T T ] T ™
B ESEREE. RE.SSARRE A SRR SR R S R SR R i S R b R R B
ncrtc spks, chlky CARB CHALK: (90%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll rthy ARG CARB CHLK: (80%) mttld gry It gry ip, chlky txt, dull rthy
g, blk carb mat to, Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL: Istr, blky-sbchlky, mod hrd-frm, arg w 30% cly mitrx, infr chlk
n, sbblky, rthy, (10%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk por, mrly ip, MARL: (20%) alt BENT (phyllo) w pyr nods.
ip, tr bent carb mat, fossiliferous ip, tr bent
7 | 6600 | | 7 6600 66
MD: 7,222 MD: 7,316
Inclination: 90° Inclination: 90°
Azimuth: 269° Azimuth: 270°
TVD: 6,083 TVD: 6,083

VS: 1,732 VS: 1,826’




0 ] 500D [TTTTITTTTT] 5
b ss054 500D MUD WT IN 9.2 VIS 48 5000
\\\\
\S (Units) \\\\\\\ — GAS (Units) - T~ GAS (Linits) I
N ) B \\ L— \\\ L] TS TNiE) L —— 1818u B \\\\ —__] C1-C5 (Uni II(\\‘
i B ~ d / d ] \\\\\ //l\\\
//l\ /1 ‘\\\
/l\\ ]
0 0
o O T I B e o i e e e e ) A P Lo o e P e X O O P e e o CE T | EE AN R i e e X e o sy e
b b b
00 1000 1
0 250 250
154
vua\w S ROP (ft/hr 118 OP (ft/hr)
UNA AN M N \ / " LA a &i \é Bﬂ alamol NS
NOB 21.2K XU)\,\/\-\ </ U o / MV EVikel /).\,\_/..\/\ STV NA .\.((I)\n \/\YV @ WOB 18.9K M I“
RPM 110 | N TN RPM 110 e
>S| 3660 a o PSI3735
SPM 94/92 0 0 SPM 94/92
7,450 7,500 7,550 7,600
00 5600 5600
Niobrara B Chalk Target
B T B R S it
Dy T m T T T T T T T ] T T T T TR (M) T T T T T ] T T T T ] T T o] VDO, | T T
SRS 5525 052 52 2SS R EE S S22 5 L2255 5335 F R 1E52-5 35255 LS T-5.5.-5.5-5
! . o . CARB CHALK: (
ARG CARB CHLK: (80%) mittld gry It gry ip, chlky txt, dull rthy Istr, blky-sbchlky, mod ARG CARB CHLK: (85%) mitld gry It gry ip, chlky txt, dull rthy Istr, xt, dlil rthy Istr, b
hrd-frm, arg w 30% cly mtrx, infr chlk por, mrly ip, MARL: (20%) alt BENT (phyllo) w blky-sbchlky, mod hrd-frm, arg w 30% cly mtrx, infr chik por, mrly infer chik por, M,
pyr nods. ip, MARL: (15%) alt BENT (phyllo) w pyr nods. oce calc incls. in
00 6600 7 7 7 7 7 6600 !
1D: 7,410 MD: 7,504 MD: 7,598’
1clination: 90° Inclination: 90° Inclination: 90°
zimuth: 269° Azimuth: 267° Azimuth: 267°
VD: 6,083’ TVD: 6,083 TVD: 6,083
'S: 1,920 VS: 2,014 VS: 2,108




5000 5000
5000 5000
20510 3108u
\\\u \\ m TnIS) =~ 2259u AS ( :;Jq |t HHU
§ | — \\\\ T~ (o ~_ ‘u | — .(u?fnﬁ I|\\I\\I\I\I
N/ canecan f
A 4 )
N a r 0
b b
1000 100
250 250
\ oz ARG, (i)
,\ J'\f)\,lu\\l& vA) \..))/ \()r/irl\) \w’ Q} S ( \./r\)\/\l\( E£DKY [/ \IL. L WH;@A ~ I\S ) r “(
99 A -~ . l(I\,(\ i ——
\ a7 RPM 110 a7
d o PSI3773
q 7 o SPM 94/92
7,650 7,700 7,750 7,800 7,850
T T T T o T T T T o T T T T ottt fog fgp Mo TN M Mgt Mgty 0o T T o W W W W W W T
5600 5600
e R L RN S R R
" T T T T ] T T T T T o LTVD () m " " " ] " " " " " " " ] " VD) 1 " ] " " " " "
T T T T I I T m T Tm I w T w Tk e T T T T r T r T T T T T T AT T T T T n T T T T
L. . CARB CHALK: (85%) med - It gn
80%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky CARB CHALK: (90%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll rthy chiky txt. dil rth A_m: owv__A -:Ma\:mo @m.f
ky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, ochv\_:mw to _:Mo\ﬂ o:,__A w\ﬂ Zv%mr. .ﬁ_
ARL: (20%)med brwn-It brwn, mod frm-frm, sbblky, rthy, MARL: (10%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w frm-frm m_u_,u__A th owo mm_o _:o_.m _“
rbd w med gry-blk carb mat, fossiliferous ip, tr bent med gry-blk carb mat, fossiliferous ip, tr bent s . Y, Ty, ’
7 7 7 7 7 7 6600 | | | | | ool ﬁomm___mmqocm _U,, tr bent 7 7

MD: 7,692'
Inclination: 90°
Azimuth: 268°
TVD: 6,082'
VS: 2,202




500
500
2542u = r
gp I s A GAS (inits) | N~ yganun L
\\ o~ — ] 5/ (Unit) _— |- fe. nig) T | | — q \ L
el A I P N~ /
\\ 7 = L \
\ \\\ —
0 S
B o R PR o o o i Ko e o o P S A A A A ) e A . I ahele - i X ) I N o Ty P e 0 P A R N A abdabaled btk ns
1000
250
133
-
L OP (ft/hr) n
AR ATSAINAIN L L AAr A AN | ionssacarN
ju
WM NN YW o8 1 N <>(>\,\/,\,<>/>>2<;(.(>..(>>(;
0 PSI 3478
0 SPM 94/92
Il Il Il 1 Il Il
7,900 8,050
5600
Niobrara B Chalk Target
A i e T L L e L 1 TTa T e
0o ] " " " " TP (7 " " " " " ] " " ] " " | LD (ft) ] " " ] " " "
EEEEEEETESEER ] AR SR IR ER SR SRR SR IR PR TR SRS REE R R SRR R N REERER AT RELE

/ whi ip, mttld w whi mcrtc spks,
ong-wdglk, dn-brit, pred arg, blk
5%)med brwn-It brwn, mod
1trbd w med gry-blk carb mat,

ochamrﬁomm__:mﬂocm_c.:g:ﬁ
EEEEEE i r AT

CARB CHALK: (80%) med gry - It gry whi ip, mttld w whi mcrtc spks,
blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL:
(20%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk

chlky txt, dll rthy Istr,

CARB CHALK: (80%) med gry - It gry whi ip, mttld w whi mcrtc s
txt, dll rthy Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk c

infer chlk por, MARL: (20%)med brwn-It brwn, mod frm-frm, sbbll
calc incls, intrbd w med gry-blk carb mat, fossiliferous ip, tr bent

MD: 7,880
Inclination: 90°
Azimuth: 267°
TVD: 6,082'
VS: 2,390

MD: 7,974

Inclination: 90°

Azimuth: 266°
TVD: 6,082'
VS: 2,483’

MD: 8,068
Inclination: 90°
Azimuth: 266°
TVD: 6,082'
VS: 2,577




5000 5000 5000
5000 5000 500D
3191u
il 26074 - N ——"] ]
. GAS (Units) - / - OIS, \\\ L /\ll -
~ \ -~ G5 Unitp) L P ~ || SLcetemits) e P | | — e Mo
g s _— 1 //|\\\\ 4 e
4 / 4
0 o /U 0 f
S 70 4 A S o O RIS R N R S g R P R A 3 1 P A R
= = -
1000 10 1000
250 250 250
127
os | HOR @M L 114 ROP (ft/hr) ROP
GALMACTARY. — ~ N A N Ganmba kb L GaM
PSS M()))(V.QA \(((/\,(\) \.)(\()\,()QQ/) Ve A\ ,\(/\\ Q(((.(um\_m,w_ M%ml MA~ v QAQ(Q(/ A /~
o 4 PSI3756 ( p
o {spu ez o
T L 1
8,100 8,150 8,200 8,250 8,300
T T T T T Ty Ty Wy T Wy T T T Wy T o T o T oy T T o I o e W ey Wy
5600 5600 5600
e R e e e e N
" " o LTVD () " " " " ] T T T T T T T T T WO T ] T T T T T T T T T T T T TP
05 35055 03 LS SR LRSS LS 32205551 LR AR5 3 2200 5L 3023 5352055 0351233 5.
ks, chiky CARB CHALK: (80%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll rthy Istr, CAl
b mat to blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL: CARB CHALK: (90%) med gry - It gry whi ip, mttid w whi mcrtc spks, chlky txt, dll bk
| _ (20%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk rthy Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cln, blk carb mat to, infer chik por, )
<y, rthy, occ - ) . (108 (20
carb mat, fossiliferous ip, tr bent MARL: (10%) F
car
| 6600 7 7 7 6600 6600
MD: 8,162' MD: 8,256
Inclination: 90° Inclination: 90°
Azimuth: 270° Azimuth: 272°
TVD: 6,082 TVD: 6,083

VS: 2,671 VS: 2,765




R HENERENENER 5000 5000
3728u MUD WT IN 9.2+ VIS 48 5000 5000
II/ 2801u
] //// ] ]
|t (units) et AS$ (Units Lt
/ | -£5 (Units) \\\ - o~ || 5 (Unitf) B
\ \ 1 \\\\\I\I\I\
= A~
7 Pevd
T il
0 0
RSN RN RN R R AR AR N e
b >
100 1000
250 250
(fthr) V .IIII(\ RGP (fi/ T N\ 123 I ROP (ft/hr) ra N
A (A LT~ N GABMATARI | GAMMA (Ail
AT A N AN WA VANAAA ~\/wos 21.0k VNG I(\,,)\()jﬂ N\ N VSNV ¥ T
~ M\~ A\ M
93 d RPM 108 ~
o PsSl 3891 a
0 SPM 94/92 0
| ettt
8,350 8,400 8,450 8,500
T T T T T o Ty T T Ty Ty Ty T T Ty T T Ty T T Ty Ty Ty Top T Ty T Ty Ty Ty Ty T T T 7o oy T T
5600 5600
Niobrara B Chalk Target
ST riiiiiriririririciricicizizicliziiiiiiiiiriririririririrfrirtotrias
(D] T T T T T T T T T T T m T T | ROy, T T T T T T T __ T T T T T L TVo @ T T T
A R S S N R RSP LRSS SRS RSP RS R LRSS R MERE RS
RB CHALK: (80%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll rthy Istr, CARB CHALK: (80%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, CARB CHALK: (75%) met
-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL: dll rthy Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer _mFoU__Q-:E\ frac, elong-w
o)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk chlk por, MARL: (20%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc (25%)med U:\ﬁ._-: UE,:._, n
) Em,r ﬁomm__:m,ﬂocm ip, A bent 7 7 7 7 7 seob.  Incls, intrbd w med gry-blk carb mat, fossiliferous ip, tr bent 7 7 %ww% jmr ﬁomm__;imﬂocm P, 7_
[ i | , , [ |

MD: 8,346
Inclination: 90°
Azimuth: 272°
TVD: 6,083'
VS: 2,855

MD: 8,438
Inclination: 90°
Azimuth: 273°
TVD: 6,083'
VS: 2,947

MD: 8,5
Inclinati
Azimuth
TVD: 6,
VS: 3,0:




5000 5000 7 _ 7
5000 5000
3672u
3265u
2408u — N - n \\\\u
p® — —1 aml
- \““‘4 TS, o L—— I//I\II‘“‘ . L FGAS (Units ~ \\\\\
= ﬂ ﬂ\\\nn\\\\\.; / “\\;: | Lot N—— ¢1.C5 (WUnifs) ol
/lll“ 0 l” d f
serel b h il kAl | hesckanseng b e b () NP B AR A (6 T oA Aty A i 8 el e i e e il 8 e A i A e 2 e P W P oty o o B g e i g o i e 8 e 3 - e A o o e o O
b b b
1000 1000
250 250
133 134
OP (ft/hr) —r ~ ROP (ft/hr
~ IV VM- A ~ A ur\|/u1 AL i NVﬂu/@@
~ \AA ANANANANANVA )\M,\Mm HHH%_A M~ A~ N NaVAL Ve A FNAAT AN ())\.(fl(\)(“(?
o PSI 3807 d
0 SPM 94/92 a
8,550 8,600 8,650 8,700 8,750
“”.".".ﬁ.".".ﬁ.".".ﬁ.".".ﬁ.".".ﬁ.".".ﬁ.".".ﬁ.".".._._”_..".".ﬁ.".".ﬁ.".".ﬁ._._..m.._._..m.._._..m.4$4$4$4$4$4$4$4$4$4$4$4 D T L | R L ™o
5600 5600
s s RS SESY
— __ T T T T T T T T T TV Ty T m T T T T m T T T T T T T 13D () T T T m TR T m
T T I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
- ) CARB CHALK: (85%) med gry - It gry whi ip, mttld w whi mcrtc spks, CARB CHALK: (85%) med gry - It gry whi ip, mttld
1 gry - It gry whiip, mtid w whi merte spks, chlky tt, dil rthy . chiky txt, dll rthy Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk ca
dglk, dn-brit, pred arg, blk carb 3& to, _Emﬁ chik por, MARL: carb mat to, infer chlk por, MARL: (15%)med brwn-It brwn, mod (15%)med brwn-It brwn, mod frm-frm, sbblky, rthy,
don frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk carb mat, carb mat, fossiliferous ip, tr bent
T bent fossiliferous ip, tr bent
6600 , | | 6600
30' MD: 8,620' MD: 8,710'
on: 90° Inclination: 90° Inclination: 90°
1 276° Azimuth: 275° Azimuth: 272°
)83 TVD: 6,084 TVD: 6,084
39" VS: 3,128’ VS: 3,218’




500D 5000
5000 5000
\‘ N ’/
ad ~———"""1 | cas dnis) I/)// 2393u / IlI G is) 2316u
— —
C1-C5|(Unitk) N / ~__ 01-C5 / L+
//H( g N / d ]
N—"] I
v/
/] 0 0 M
w
AP B T T CE R e St o Bt R D LN i AN NN N R N ] B N A
b
1000 1000
250 250
155
ROP (ft/hr) 7 lll/ — o A ROP (ft/hr) A ™N ~ |
GANINA A ~N I( \ ™~ )85)) \/ O>V‘ Al 99 ‘/ N - kl
NN AMAAA “WOB 17.8K NN V\/ / S MNS N\A 7 ooy AN VA
NN N AN RPM 110 VTV AN ™~ = N
o PSl2907 P
o SPM 94/92 0
8,800 8,850 8,900
e T o o T T T T T T T T T T T T T T o " 7T
5600 5600
Niobrara B C
s L S L S S S S S LSS S S S L LS LSS SRS L EEFiED
_ T T T ] T T T VD (M, T T T T T T ] T T m I IR T T T T T ] T
SRS SRS RS S RS SRS RS SRS LRSS NSRS TR RTRlETRTRTITS TR LR
v whi mcrtc spks, chlky txt, dll rthy Istr,
b mat 8._ _imﬂ.o:_x por, MARL: CARB CHALK: (90%) med gry - It gry E:_._U. mttld w whi mcrtc spks, n.u:__a\ txt, dll CARB CHALK: (90%) med gry - It gry whi ip, mttid w whi
occ calc incls, intrbd w med gry-blk rthy Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cin, blk carb mat to, infer chlk por, spks, chiky txt, dil rthy Istr, blky-rthy frac, elong-wdglk, dn-t
MARL: (10%) pred cln, blk carb mat to, infer chlk por, MARL: (10%)
6600 6600 7 7
MD: 8,800 MD: 8,889’ MD: 8,978
Inclination: 90° Inclination: 90° Inclination:
Azimuth: 269° Azimuth: 267° Azimuth: 2
TVD: 6,084 TVD: 6,084 TVD: 6,08
VS: 3,308 VS: 3,397 VS: 3,486




5000 5000
5000 5000
2516u ot Ilj 2547u
~ GAS (linits) . / — | R — (oS
I//I a1- mE:\_ﬂY\ \ y ~ l/'l T T2 \\\\I: /ll/
R / =t L ~_
gt \l\\
0 f 0
P P -
1000 1000 10
250 250 250
151
NN A - /TN
ROP (ft/hr) \\l/ ROP (ft/hr) / / NG L —— ROP (ft
aA 7 NS = GALN d ] GAMM!
PN~ Woe Nw.mx\(()\,\/\,(x.\)\,l\.)\,\_ﬂ VAN hVad N \()>\{)\.(/\ N~ ANAAN ),\/\.((.\/\..\ N\ WO
% (m_uz_ 110 K\,\ / M\~ ~RPI
o PSl 3853 8 p o PsI
0 SPM 94/92 7 0 d SPN
9,000 9,050 9,100 9,150 9,200
aT T ._-_un_-_uu_-_uu_-_u ._-_un_-_uu_-_uu_-_un_-_-._-_uu_-_uu_-_-._-_uu_-_-._-_uu_-_-._-_uu_-_uu_-_uu_-_-._-_uu_-_un_-_-._-_uu_-_-._-_-._-_-._-_uu_-ﬂ ._-1._-1._-1._-1._-_-._-_-._-1._-1._-1._-1._-1._-1._-1._-1._-1 44444444444444444444 a
5600 5600 5600
halk Target
T T TRl wT R TR TR TR TR TE R R m T mr w o mr o mn p o m o wrom o wr o nw oW w g owrmr w o w o wwf)
I T T TVQ ()" T ] T T T T ] T T T T T T T D ) 7 T T ] TR T T T T T ] T T 7 LIVD (%
up R S R R RS RS R AR RS R R R R R S R . R b
crtc CARB CHALK: (85%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll CARB CHALK: (85%) med gry - It gry whi ip, mttid w whi C
rit, rthy Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cIn, blk carb mat to, infer chlk por, mertc spks, chiky txt, dil rthy Istr, blky-rthy frac, elong-wdglk, rth
- 0,
MARL: (15%) dn-brit, pred cln, blk carb mat to, infer chlk por, MARL: (15%) M
6600 6600 7 7 7 7 7 7 7 6600
MD: 9,068 MD: 9,159
90° Inclination: 90° Inclination: 90°
66° Azimuth: 265° Azimuth: 265°
! TVD: 6,084 TVD: 6,084

VS: 3,575 VS: 3,666’




IT7 500D TTTTTTTITTT 5000
3898u 5000 MUD WT IN 9.3 VIS 47 5000
2825u ~N \\\A N 2813u ™
— ==
\\ 7 \|//// \ \\\ 7] =y = /) > \\ - ~—1 L
iS) — L~ _—~ N (Units) N—T —] iy
Lnd I~ B - \\ /// \\ 1-C5((Units) /)\ \\\ H.W\Ac%wwwv
~— \\ N \ \\
/| / :
EIRRENAIAR AR AR A NS el SRS BeL {HARN NHNRY ARNRN CRNRRNRNNR SRRNAN
b =
1000 1000
250 250
/hr) 113 A L/ OP (ft/hr) > ROP (ft/hr)
N7 NG 7 A (ARI) T 91 GAMMA (AN
5 15.4K ~~l _ANGIANNA AN BANSN - )))\_( 7 k((.\/ \ﬂll\\ L _——Wo0B 209K \/\\\\KKDQI“
1110 ,ﬁ.» <K(,\ A hie dha au M in e S e g e A s Vil A~ =APNRPM 110 [ |
2940 5o a o |PSI3710
1 94/92 | 0 o SPM 94/92
9,250 9,300 9,350 9,400
T ar aT T aT ar aT aT ar aT T T ar aT m aT aT ar ar ar aT ar ar aT T ar ar aT aT ar ar i aT ah: T i aT T ar 5 aT R
5600 5600
e e e e s R ISR
BT T T T T T T T ] T T T T ] o] VD T T T T ] T T T T ] T T T T VY (T T T T m
T TR TN m T m T T TR T T T TR TR TR T T T T T T T T T TR T T TR TR TR T T TRMe TR T o ToT
ARB CHALK: (90%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll CARB CHALK: (90%) med gry - It gry whi ip, mttld w whi mcrtc CARE CHALK: (85% d
y Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cln, blk carb mat to, infer chlk por, spks, chlky txt, dll rthy Istr, blky-rthy frac, elong-wdglk, dn-brit, bikv-rthy f ._A ) M:wx m
| -rthy frac, elong-wdglk, ¢
ARL: (10%) pred clIn, blk carb mat to, infer chlk por, MARL: (10%) Yy g-weg
i FrrysTdTENET A AT ] wpF LT AT
MD: 9,249’ MD: 9,336’ MD: 9,427
Inclination: 90° Inclination: 90° Inclination: 9
Azimuth: 265° Azimuth: 266° Azimuth: 26¢
TVD: 6,084 TVD: 6,084 TVD: 6,085

VS: 3,755’ VS: 3,842




T b 7] " T
000 5000
34724 E 3637u 3753u
)/”/-_ \\\H\ ol Lol I // p ~ B //”'\\\\ —— /”{4 \\\ —
" £
NH pad C1-C5 (Units) N \\\|\ ] ¢1-C5 (Unitk) ~ /
- \
0 N a A
ARENANIS] 88 RNRN ANAN ANANANANNNCRNAN NNAN ANANI ANANRN./8HANAN NUAY NARY NNANANANNNCRNSH RNRY NARYN,/ANARNANONS
b b b
10 1000
250 250
134
pe 108 OP (ft/hr) ROP (ft/hr)
L L= g? A o p— AL =~
“.}?\/\. ~\~ A AT PN I AN NV A o 23 1k A ™
o 4 PSI3815
0 4 SPM 94/92
9,450 9,500 9,550 9,600 9,650
5600 5600
Niobrara B Chalk Target
TR riririiiririririidir e TR Rr R A e Air e i An e ARl TRT i iR iR s
_ T T ] T T T T T T T T TYD () | T T ] T T T T T T T T T T T RTVD (B T T T T T T T
R SRR SR R A R R R R R R R R R R R
L . CARB CHALK: (85%) med -t whi i
o X CARB CHALK: (80%) med gry - It gry whi ip, mttld w whi mcrtc (85%) gry - Lary P
yry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll rthy Istr, spks, chiky txt, dil rthy Istr, blky-rthy frac, elong-wdglk, dn-brit txt, dll rthy Istr, blky-rthy frac, elong-wdglk, d
in-brit, pred cIn, blk carb mat to, infer chlk por, MARL: (15%) qua,o_: bik o_m& mat to _,:qmﬂ chik por _.<_>_u_.. Amooé. ' infer chlk por, MARL: (15%)
3 EIEITSI SRR PR RN NSNS RSNy EEEISSEIENEN
MD: 9,515 MD: 9,604

0°

Inclination: 90°
Azimuth: 271°
TVD: 6,085'
VS: 4,110

Inclination: 90°
Azimuth: 268°
TVD: 6,085




so00 | | || 500
5000 | 3885u 500
— g
L | //J » L — N~ N 2900u L ot N~
N~ GAS (linits N \\\\ sl
C1-C5 (Units) “\ 1-Co)(Uhits)
0 \ 0
Seayaehienis |,|.,|,||,-,--,- - -,-,-,-.,- o,- e o et 0 7 i iy e e, o (S L.t |,||,|,|,| ~[—F. ||||,|,|,|,|| 1=h --,-,-,-.,: S At el el o bt e e P -,:-,-,u,u z ||.,|,|||,|,-.,-,n-.,-,-- - ||,|,||,| ot
= =
000 100
50 250
119
108 e ATRQP (ft/hr) \Y ROP (ft/hr)
\ ! ) o~ N/ » N =% IMA [ARDI) N
v AN & AnVaL Voo 4 ¥ M o L qjﬂl\ﬂ)(,\(v WOB 24.1K AAN X«-LKUR“K(KVDDHK))
Band a RPM 110 7 o ~
o PSI3849
o SPM 94/92
9,700 9,750 9,800 9,850
|_|_||_|_|J|_||_|_|J|_||_|_||_|_||_|_|J|_|J|_|J|_||_|_|J|_||_|_| aT ar ar aT ar ar ar aT aT ar ar aT T ar ar aT aT ar aT aT ar ar aT aT aT ar aT aT T
5600 5600
e R R S L
KX T T T T m T VD, 1 T T T T T T T T T __ T T T T VTV (Tt T T T T T T __ T T T T T
LR - R R S S R R R R R RS S R R
. mttld w whi mertc spks, chlky CARB CHALK: (90%) med gry - It gry whi ip, mttid w whi mcrtc spks, chlky txt, dil rthy CARB CHALK: (90%) med gry - It gry whi ip, mttld w whi mq
n-brit, pred cln, blk carb mat to, Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cln, blk carb mat to, infer chlk por, MARL: spks, chiky txt, dil rthy _m:., blky-rthy frac, elong-wdglk, dn-bi
(10%) pred cln, blk carb mat to, infer chlk por, MARL: (10%)
6600 6600 7 7 7 7 7
MD: 9,694' MD: 9,782 MD: 9,872
Inclination: 90° Inclination: 90° Inclination: 90°
Azimuth: 272° Azimuth: 271° Azimuth: 271°
TVD: 6,085 TVD: 6,085 TVD: 6,086

VS: 4,200 VS: 4,288’ VS: 4,378’




— — Dan Kal on Tour —
2000 5000 41490 5000 woosul b L LTI T 5000
5000 5000 L] MUD WT IN 9.3 VIS 46 5000
//J B T N~ N \\\\‘\ N A Bi
] ™ | —]
// \\\I\ N— ™ o “ — lll\\\ \\\ - l\J —
(units) GAS ~. 5465 (LNt
\ 1-C5 (Unith) d Z1.C5 (Unitk) " /I) 11cs (Ur
. 0 0 I I A S TR I /U 0 INEEEEE NN . f 0
i 50 o,.:- o |, el ek 1 T el el i e 1 ,:..n RN SY 5 ES ol S ol ot ot o e ety e e ol o e =1 e it i — ol e i i \.mn et
- = b
1000 10 1000
250 250 250
ROP (ft/hr) ROP (ft/hr) ROP (ft/hr
GAVIMA (A N ) L GAMMA AN 103 ) GAMMA (£
NAAN A ((()).\)\ \ NSNA A ),\<./ WOB 17.8K IV I.A.l\/)),\(\.{\ ~ -
AT Sl N NRPM 110 %(())1 N (..\( SNANNAA/
77
q , PsI3719 J
0 7 7 0 SPM 94/92 d
L L T
9,900 9,950 10,000 10,050
T ar ar (%} ' il ﬁ ¥
5600 5600 5600
Niobrara B Chalk Target
I rArTITETRTITRiTRTIororn ﬁlhl.u.;ﬁ@ R R R R R
— T o[ TYDW0,, | T T __ T T T T m T T T T T I =N T T T T m T T T T T T T ] T TVO) 1
Hﬁﬁﬁ“u4ﬁ“ﬁ“ﬁuﬁ“ﬁ“ﬁ“ﬁ“ﬁ“ﬁ“u“ﬁ%ﬁﬁiﬁﬁ“ﬁ“ﬁnﬁ4ﬁ“ﬁ“ﬁ“ﬁ“ﬁ“u“ﬁﬂﬁ“ﬁ“ﬁ“ﬁ“ﬁuﬁ“ﬁ“ﬁ“ﬁ4ﬁ
rtc CARB CHALK: (95%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll rthy
t, Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cln, blk carb mat to, infer chlk por, CARB CHALK: (95%) med gry - It gry whi ip, mttid w whi mertc spks, chlky txt, dil rthy CA
MARL: (5%) Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cIn, blk carb mat to, infer chlk por, Istr
MARL: (5%
6600 6600 i A v 6600 MA

MD: 9,962'
Inclination: 90°
Azimuth: 271°
TVD: 6,086'
VS: 4,468’

MD: 10,051'
Inclination: 90°
Azimuth: 272°
TVD: 6,086
VS: 4,557




T B ARRNA ET MR NN NARE
u
i \\l\\ 3642u Spop ~3' Flare Observed
T \u\\\ = = - \\ —
1 //( P S . mn L B _— \\ S ] g - .
, N | — I~ ——1CAS (Unils) ——— AT L~ GAS (i) |
N~—1 ~— T | | dr-cs unib) /7 l\ // ~—1 c1-cs|(Uhits) ]
“\I
0 F{\\ 9
5y e e e e e |,|,|,||| t- |.||,|,||| I o e T o T |,||,| ) e e .O,||,|,|,| |||,|,|,||| . ,:,::,:,::: ||,J”R\||| |||,| |||,|,||| h ot |,|||,.|||,|,||,|,||| ||Q,|,.||,p by AP ot e e B P |_| ~
= -
1000 1000
250 250
) : 114 A ROP (ftihr) ROP (ft/hr) :
T -—— > < P\WOB 21.2K —_AA -/ GAIMA (AT
PPN A~ v \1([\( )ll) \( A A v H“_.h.u N N VW (I\I\ /|I|I \l\l\l./\ "~ 70 s -
N/~ N VY N V/ A VAATS Ve SV Y ~
, Ps!3350 ]
SPM 94/92
LA 9
10,150 10,200 10,250 10,300
i T T g Ty T A R R i e A W i S A R T A R I A A AT
5600 5600
P r g F R TR TR TR T EmE T E g mr mpmE mr b mrwE m T v mr wpw R mE v w o wr mrwn w oy w g w o
_ T m TR T T T T T ] T T T T T (1) T T T T T T ] T T T T ] T T o] FVD 4y | T T ] _
2SR RSS LS LER SRS E RS L S 2252500505250 5 SRS RS R LSRR LES TSRS RS
CARB CHALK: (80%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dIl rthy CARB CHALK: (90%) med (
RB CHALK: (80%) med gry - It gry whi ip, mttld w whi mertc spks, chlky txt, dil rthy -}~ Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL: Istr, blky-rthy frac, elong-wdk
. . . . 0, -
blky-rthy frac, elong-wdglk, dn-brit, pred cln, blk carb mat to, infer chlk por, (20%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk (10%)med UE\: It UE,:._, mo
RL: (20%) 7 7 7 7 7 7 7 sccarb jmr ﬁomm___,ﬁmﬂocm _c.,: bent 7 7 7 7 7 7 mmo%ch ﬂdmr ﬁomm_f_;mﬂocm _Jr tr
, , oo




e H s e
34464 ~3' Flare Observed ——t~3' Flare Observed
A 7~ - J 7
I~ -~
I\\ gis 1] — //ll\ N \L \\ B T~—T ™ \\ B
T LT - CAS - L GAS (Uinits) \
I/(\\ N ¢1-c (Unif) . g A c1-cs| (Units) 4
L~ \
\ o \ o
e i |,\,| |,||| |\||,|,|,|||_l|/.| \,ulu,u,u,n,ul,u,uuu ||G,|,|| o T A Ry (e ey e e o et o |||,| l,an“\,lu |,|,| ||||,|,|.,|,|| |,||,|,.|||,|,|| |.0|,|||| |,|,|,||,| |||,r ,\.l,|,|,|,|||,|,||,|,|||,|,||,|,|
- b i
1000 10
250 250
ROP (ft/hr) ROP (ft/hr) )
L Lkn roh A
/S~ H\ V N8 NN " _m_,w ww%x [ (.\(,\((// IllJohmw w»)\L )( A
N\ A A I| ! A _ N N NIA
N\ ‘\u}\ T YN \M 5S) 3741 NN - ] / N/
o SPM 94/92 0
I
10,350 10,400 10,450 10,500 10,550
T T e B TR T T e AT TP T e AL e Ty T i M e AR e T o Ty
T — iy A T B S R S el S R R R R P R TR R e R
5600 5600
Niobrara B Chalk Target
MﬂmﬂﬂHmﬂmﬁmﬁﬂﬂmﬂﬂﬂﬂﬂﬂﬁmﬂﬂﬂmﬁmﬂm”mﬂﬂﬂm”mﬂm”mﬁmﬂMﬁmﬂ@ﬂmﬂmﬂm”mﬁﬂﬂmﬁmﬂmﬂmﬂﬂﬂm”
I T T T ] T T T T T I SECICS T T T T ] T T T T T T T ] T TVD {0 T ] T T T T T T
ﬁMﬁMﬁMﬁMﬁMﬁmﬁmﬁMﬁMﬁmﬁmﬁHﬁMﬁMﬁMﬁMﬁmnMﬁmﬁMﬁmﬁMﬁMﬁwﬁMAMﬁMﬁuﬁMﬁmﬂMﬁmﬁMﬁMﬁmﬁMﬁm
yry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll rthy CARB CHALK: (60%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dil rthy CARB CHALK: (75%) med gry - It gry whi ip, mttld w
ylk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL: Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL: Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk
d frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk (40%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk (25%)med brwn-It brwn, mod frm-frm, sbblky, rthy, o
ent carb mat, fossiliferous ip, tr bent carb mat, fossiliferous ip, tr bent
i 660U f | | 6600 | i |




A NRENEEREEEE s |
= 50 5001
\\ // ~3' Flare Observed - 3604u
/ 4623u N L S~ — A
- ~ —
~AM / GAS (linits) 4176u N ) \\\\ M
\\ ¢1-C5/(Unifs) i X5 % NV
MUD WT IN 9.3 VIS 44
_I,I,Ill ||||,|,|, I [ [ g I s o = C e ea |,|,| R I,I,I,I,I o A g ||,|,||l lll,l,ll,l,Ill L it e vll”“ll!\ =fede - I.I,I i I,I,I,II,I IIII,I,Iul,II,I,III.l,ll - Ill/"i\
= =
100 1000
250 250
L 137 D 133
ROP (ft/hr) y — TN w ROP (ft/hr) A SCT
95 ANAA AN N\ AVMA (AP l'$ )y
/ & WOB 26.4K A [TV INA \Vao ™ MAMAAASN - .\)(q QLN \v, M X ) y
RPM 120 L/ r\
— o PSI3997 p
4"SPM 94/92 o
10,650 10,700 10,750
T T e T T e T g T e e T e T e T b e T e T e T e T o R ——
5600 5600
T R TR T R TR TR TR PR TR TR TR TR T mE R T T mE T n R mEmrmr g rr TR mEmEwr w T mE wrowy v
T ] T T T T TP (1) T T T T T T T T T T T ] T T o FVD (0, | T T T T T T T ] T T T m
L R A B I S R R R L AR
i MRLY CHLK: (50%) It brwn-It gry brwn, sb plty-sb blky, dll rthy Istr, dns crm
whi mertc mc._Am_ chlky txt, dll rthy carb, mic xIn sug txt, frm, blk carb mat to, est 20-30% micrite, CARB CHLK
carb mat to, infer chlk por, MARL: CARB CHALK: (80%) med gry - It gry whi ip, mttld w whi mcrtc spks, chiky txt, dll rthy mttid It gry It gry-brwn ip, chiky txt, dull rthy Istr, blky-shchlky, mod hrd-frm,
ce calc incls, intrbd w med gry-blk Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cIn, blk carb mat to, infer chlk por, ~20-30% cly mirx, infr chik por, mrly ip, blk carb mat ip, MARL: (10%), tr al
- 0,
TEREr Y oo 1+ %) gofPhylo)wpyrnods. 7 {7 T rlT plr T f T AT

MD: 10,591'
Inclination: 90
Azimuth: 269°
TVD: 6,085'
VS: 5,095

o

MD: 10,682
Inclination: 90°
Azimuth: 270°
TVD: 6,085'
VS: 5,186'

MD: 10,774
Inclination: 90°
Azimuth: 271°
TVD: 6,084
VS: 5,278’




5000 500 B 7 B
5000 — 1 ™ 5000
g — T~ L~ / N e

e / N\ o P _— JH .
S~ — /S T N L / 5041u T
ol d a3gou | |

AS TS| / u AS (Units) GAS (linits)
1 1-C5 (Units

GAS (
~C5| (Unitk) / 41-C5 (Units) g1
\\

S
/

1 B e ) B e S E EEE T I A L s B R R Rl R R e PIEER R o BR et .- S
Lartisdetoi=d O] ! =1 il i il = A i 11 i i 0y A o o i T el [ L | R ")
1000 1000 10
250 250 250

b )) L L o ROP (ft/hr) R
‘/\, ,\(.\! n>$mm> 24.4K W kVDD\ A RV g9 N\ /) CAVIMA (A K th\A V&/\J))Sr\())\(l \ 3),\_.<M <,vmm>mm

NRPM 120 ~—~J~ < RPM 11
. PSI 3943 . . PSI 424
o SPM 94/92 0 o SPM94

[ L

10,850 10,900 10,950 11,000

T T T T
e T
T T
ORI 0 e 13 o S A T 8 S A e S R PO R I SR O S 1 -
5600 5600 5600
Niobrara B Chalk Target
B e T T T T R o T s R e T b A T S .ﬁ.@:ﬁﬂ .ﬁ.-ﬂ:ﬁﬂﬁﬂ:ﬁﬂﬁ.ﬂ.u-
_ T I SACK R T T T T ] T T T T T T T T T TV T 0 T T T T T T T T T T T T TYD (D o
mﬁm“mﬁuumﬁMﬁmﬁmﬁmﬁMﬁMﬁMﬁmﬁmﬁmﬁMﬁmHMﬁmﬁuﬁmﬁMﬁmﬁmﬁmﬁmﬁmﬁMﬁMﬁMAmﬁMﬁmﬁﬁﬁmﬁuﬁm
bly ten, v - i
- (40%) CARB CHALK: (90%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll rthy MARL
g w CARB CHALK: (80%) med gry - It gry whi ip, mttid w whi mertc spks, chlky txt, dil rthy || -Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL: intrbd
t BENT Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cln, blk carb mat to, infer chik por, (10%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk plty-sk
. carb mat, fossiliferous ip, tr bent
o MARL @O o e et en T T T T[T T e
MD: 10,865 MD: 10,954'
Inclination: 90° Inclination: 90°
Azimuth: 273° Azimuth: 275°
TVD: 6,084 TVD: 6,084

VS: 5,369 VS: 5,458’




[T T] dodo 500D
| 3796u 5000 5000
Ny
N
S
~_| \\\ ~— 2801u \\\ \\ -
S
— / III/.\ _—Joas dinits - il Bty ) \ e
_ N - GL-CH oSy / —T | o d1-cs|(Uhiks) /
Nt \\
JauR e 4
T/ \ g N \ 0
:nn-----xUHu\\--...-1nnw““n:..:.....--:.----A-:-------:-.-..--:--uﬂum‘-:--.-..-:-------:..:.wndwn;.ﬂ{\x-.;gJ:-;;
1000
250
o L NN 157
LA A 148 » N ) I J
-
28 A AT q
o /5( ~ e ( ! l/( \\l\(l\ —\\ kii >\I\/ ey 4\/\_ 5)5’(1\ k/.\,.\.o.m, N# oK
). .
8 ~ =P oS RPM 120
7 PSI 4124
192 g 9 spM 94/92
— | - | : | | | ]
11,050 11,100 11,150 11,200
R . T oy Ty Ty Ty T o T oy T o Ty T o Ty M o Ty T oy T T o Ty Ty Ty T T T Ty
R L L A A A UL IR
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
4444444444444444.1_-._-_-|_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_|4444444444444444
T T T s T T T s T T T s 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
B LA
5600 5600
e e s Er E SRS
S N S L O = = = S S S L N A O R S Sl S L =
SRR R AR R B R A AR R AR LR AR AR AR R AR AR R A AR AR AR AR SRR AR AR A AR
: (80%) med gry brwn drk gry, mod frm, sbbilky, rthy sprking Istr, occ calc incls, MARL: (90%) med gry brwn drk gry, mod frm, sbblky, rthy sprking Istr, occ calc incls, MARL: (90%) med gry brwn ¢
w med gry-blk carb mat (SH), MRLY CHLK: (20%) It brwn-lt gry brwn, sb intrbd w med gry-blk carb mat (SH), MRLY CHLK: (10%) It brwn-It gry brwn, sb intrbd w med gry-blk carb ma
 blky, dll rthy Istr, dns crmbly ten, v carb, mic xIn sug txt, frm, blk carb mat to, plty-sb blky, dll rthy Istr, dns crmbly ten, v carb, mic xIn sug txt, frm, blk carb mat to, pity-sb blky, dil rthy Istr, dns c
% B_Q_Jm. 7 7 7 7 7 7 7 56005t 30% micrite. 7 7 7 7 7 7 saacESt w,oc\o B_Q_ﬁ,m.
MD: 11,046’ MD: 11,137 MD: 11,226'
Inclination: 90° Inclination: 90° Inclination: 90°
Azimuth: 275° Azimuth: 275° Azimuth: 275°
TVD: 6,083 TVD: 6,083 TVD: 6,083

VS: 5,550 VS: 5,640 VS: 5,729




FT
5000 5000
whoi 5000 ] p 3888u 5000
— \ T~
N / / -
N [ \ ™ A i _ N -
///\ = dps (Units) P RN /\\\ /| GAS (Units) N NV i \ 1
NL—" Cl-C5 (Units) / //\ \ G1-C5 (Units) //\\ \\
MUD WT IN 9.5 VIS 44
0 0
B e e S T o e | | S S e e ..o,.rll\\\ ok ash Ao S5 TR Y R bl e e e AT ,,g:,:;::ﬁ r AV T D e
- - -
1000
250
TN 139 L~ - A ..\) 128 R gl NN A
r) ~ N \, / Vﬁu ) D /
el a e ™
)k)l() \(\(/))())())\())) AN bﬁS(/((N(Q)/ )‘) M \/W eE e & b{({((( - g(\
N ~—=""] RPM 118 NN ALY
] PSI 4291
o SPM 93/92
I N
11,250 11,300 11,350 11,450
P o Ty i LRy R | s R » T ) P o
L
T T T T T T T T T T T
.14-14-14-14-14444444444444444
.14-14-14-14-14444444444444444
A T AT T T T T T e T T T e T T T T T T T T T T T T T T T T T T T T T T T T T T
5600 5600
T TR TR TR T RT R TR T R TR T Rr R TR T RTRTERTRTRTR T RTIT TR RTR v RTiiETRTRTioRTiTITro i
- T T T T m T T T T FVO T ] T T T T m TR T T T T T T TY,D () T T T m T T T T m
R R B R
Exceptionally Clean Sample
Irk gry, mod frm, sbblky, rthy sprking Istr, occ calc incls, O>_u,_w OI>_.X, (80%) : q It hii tld
: 6) me - whi ip, mttld w
(SH), MRLY CHLK: (10%) It brwn-lt gry brwn, sb ARG CARB CHLK: (80%) mttld gry gry-brwn ip, chiky txt, dull rthy Istr, blky-shchlky, gry - 1 gty whi p
. . ; Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cln, blk ¢
rmbly ten, v carb, mic xIn sug txt, frm, blk carb mat to, mod hrd-frm, arg w ~30% cly mitrx, infr chlk por, mrly, blk carb mat ip, MARL: (20%), MARL: (20%)
TR | S D e IO | e
MD: 11,318 MD: 11,408

Inclination: 90°

Azimuth: 273°
TVD: 6,083'
VS: 5,821'

Inclination: 90°
Azimuth: 273°
TVD: 6,082'
VS: 5,911'




Aﬁrmr | 5000 5000 A
u
L3l NaQOO —
= e ] I/ \‘ o ] 4
- — NN \ - q — 4756u
-1 /v wN T /1 4342 ™~
L~/ GAS (Units) \\ GA AJ.:ZI
\\ G1-C5| (Unitk) ﬁ \ ¢1-c5 (UnilS) ~3' Flare Observed
N N
TR \
SN F/-\
o | I L ha A A A IN~—
e :n,u,n,n,u ‘,u,uvnu |,||,|,v|,| 0 ,:,::l nda i |,||,|,||, I ' ,r:v:: o e |||,|,|,|,|||,|,|,|,| ||.,|,||,| [T |n||,| f-}= \,||,|,||| il | [y i i il | A ,»n... ..|,\
b b
1
250
N 123 </> \. a
\ OAW AN N RN k r\\ (l\/\./ \l\ \. /\ ,\ \ / ).Low.\ (\./I AV, A,l(-\ \ N M\ )()\))\ ()\.(/ \.(\(\,)\/\wny({)
VYT ~ ST WOB 273K NN
RPM 118
N PSI 4297
o SPM 93/92
| N N R —
11,500 11,550 11,600 11,650
5600 5600
Niobrara B Chalk Target
...ﬁl.u.lwl.u..uwﬁ TR TR Tl TR TR TR TR TR TRTE TR TR TR TR TR TR n T mrmE W wrwnmr wEwn o rw o wwn w
e T g T T 0 IS T T T T T T T g T T T T g I SN T T T T ' T T T T ' T T
g R R M L R R R R R R R R R R
Exceptionally Clean Sample
: , , | I .
Mww_u quMMomJ”MﬂoM_d__A_W\ c% dl rthy CARB CHALK: (90%) med gry - It gry whi ip, mttid w whi mcrtc spks, chlky txt, dil rthy CARB CHALK: (90%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky t
‘ ! por. Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cin, blk carb mat to, infer chlk por, Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cIn, blk carb mat to, infer chlk p
* SR L i B R R L
! L
MD: 11,500' MD: 11,590' MD: 11,680'
Inclination: 90° Inclination: 90° Inclination: 90
Azimuth: 272° Azimuth: 271° Azimuth: 272°
TVD: 6,082 TVD: 6,082 TVD: 6,082

VS: 6,003 VS: 6,093 VS: 6,183’




an :
— 0
—
N\ ﬁ / i 3/9/2018 —__ | 3205u
N\ d T~ = | A I{'/II NG \‘Il‘
N nits), d BES //\\\\\I\ CAS (inits)
N 4055u (Uni // \\\ €1-C5 (Unils)
N/
//I\\
) e e et R L ERY Y, o o o 8 PP 0 oy 2 o oy o oy e
-
0
\ ™\ it/ f 120 P (ft/
\ 14 ° 0L 2 AINAFAANANA = a
\ ”s\o_w 27.8K ¥ MV (/ =~ N)( 1
RPM 118 "W\
N\ NN
PSI 4130 8 T
SPM 94/92
I |
11,850
T TR T AT T a T T e T T T T T T o ]
aT aT aT ar aT aT aT ||_|_||_|_||_|_||_|_||_|_||_|_| 44444444444444444444|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_| |_|_||_|_||_|_||_.
5600
EEES: T M R s N R R R S
0o Do T iy N o o o DM o 0 Mo 0o W 0o W 0o o 0o 0o o 0o o 0 AVR
AT AT T B A A R LAY L
CARB CHALK: (70%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt, dll rthy
CARB CHALK: (80%) med gry - w whi mertc spks, Istr, blky-rthy frac, elong-wdglk, dn-brit, pred arg, blk carb mat to, infer chlk por, MARL: ARG CA
Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cIn, blk carb mat to, infer chlk por (30%)med brwn-It brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk mod hrd
MARL: (20%) carb mat, fossiliferous ip, tr bent
7 7 7 6600

NMD: 11,772

liinclination: 90°

FAzimuth: 270°
TTVD: 6,082
\VS: 6,275'

MD: 11,863
Inclination: 90°
Azimuth: 265°
TVD: 6,082'
VS: 6,366’




B b T]
5000 5000
34544 _ 3802u /
~3' Flare Observed \\‘\_ T "™\~3' Flare Observed
g s > N\ — N 4w, ¥ m
N Nt — N1t NeEERY
~1 ] NN GAS TIN(s) 1 ™ GAS (Unis,
~ L~ N \ d1-c5 (UNg)] ] N C1-C5 (Unifs)
o N
MUD WT IN 9.4 VIS 45
0 d
|,| |,| |||,| o e o) A P |,||| s |,||,r |||,n ||,| ----- ,uu,u |,||, o d,.l,l,u,nul .\u,u = “fis |||,| |,| - |,|,|,||,| o= |,.,| |,|\,|,|,|.|,|,|,¢ P of \,l L l,un,l,lnnu,.uu |||,|,|| - |,|.,|||| ||,|,|,
>
1000 1000
250 250
r ! ROP (ft/hr
gy ap =8 112 GARM ) TN e l(\/wm GAMMA >v 1)
A A ~ JWOB 21.6K ~~ — & o~ “ﬂ.
MV N AN A A /™ AN REM 120 A N AA SV A A v
/\. o PSI4235 p
sPmoger m
11,950 12,000 12,050
ks o I R e s
T T T T T T T T T T T T T
P T T g T g TR T g M g T g TR T g M g T o T T T Ty T T g Ty Ty T T gy My Ty T Ty My T T T, B
5600 5600
Niobrara B Chalk Target
R e e e s e s s
" " " " " " " " " " " " ] ] TVD{) T T T T T T T T T ] T T T T VTV (Tt T T T T m
R R S R R R R R A R AR R R B
Exceptionally Clean Sample Exceptionally Clean Sample
. . 1200 - . ) .
RB CHLK: (60%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbchlky, _Au>x%x01”r_ﬂ. (80 ﬂ& ann@ﬂm Q_ﬁ @%\. whi _w. JE_M_,_Q <<:w_u merte mnxw. o:*_d__A_w\ txt, dll rthy CARB CHALK: (95%) med gry
frm, arg w ~30% cly mtrx, infr chlk por, mrly, blk carb mat ip, MARL: (40%). str, blky-rthy frac, elong-wdglk, dn-brit, pred cin, blk carb mat to, infer chik por, Istr, blky-rthy frac, elong-wdglk
MARL: (20%) MARL: (5%)
6600 7 7 6600 7

MD: 11,952
Inclination: 90°
Azimuth: 262°
TVD: 6,082'
VS: 6,454’

MD: 12,041’

Inclination: 90°
Azimuth: 262°

TVD: 6,082
VS: 6,542

MD: 12,131
Inclination: 90
Azimuth: 268°
TVD: 6,083'
VS: 6,632




T 1 7 7 7
4266 5000 5000
1 u o 3902u 00D
T~ =" ™ — L— - —
1N /- Nt ~ N v —
N/ /1 CAS (Units)| N—e—"1 N AS (Uni y LN
G1-C5/(Units) 1-C5 (Unlik) \\ /,\
A e NN HEEEEN 0 o HEEREENE
,n,l |:\|||,| 1777 (el Cr T [ O, 1 ™= T al |\\,| :,- |,||,| =™ | I S | e ] =™ O, ,n,u.:‘l|\||,| - |,|,|,||,| l,u z l,u |,|, . [ 1 [
> = b
1000 1000
250 250
ROP (ft/hr) ROP (ft/hr) /
94 SANOB 24.0K e84 ) GAKMA (Afpl) W
: N A N/ /N
PSI 4244 \ N ll)\ (
0 sPM 93/92 9
| ! S 9 !
12,150 12,200 12,250 12,300 12,350
T ar aT ar T ar aT ar T ar aT T ar ek aT ar s ar aT T T ar aT ar T ar aT
5600 5600
R T o T R TR T R TR TR TR TR TR AR TR TR TR TR TR TR TR TR TR TR TR TR RE TR TR TR Tr TR TR TR TR TR TR Tp TR T
_ T ] T T T T T T T o TD (D4 | T T __ T T T T T T T T T T o LTV (G T T T T T T T T
S ES SRS SN SRR ESSNES SN ESESE NSRS RSNl SN SEEEE L R S SRR D
- It gry whi ip, mttld w whi mertc spks, chlky txt, dll rthy CARB CHALK: (90%) med gry - It gry whi ip, mttid w whi mcrtc spks, chlky txt, dil rthy CARB CHALK: (90%) med gry - It gry whi ip, mttld w w
, dn-brit, pred cin, blk carb mat to, infer chlk por, Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cln, blk carb mat to, infer chlk por, Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cin, blk ca
MARL: (10%) MARL: (10%)
6600 | 6600 |
MD: 12,223' MD: 12,313'
. Inclination: 90° Inclination: 90°
Azimuth: 274° Azimuth: 276°
TVD: 6,083' TVD: 6,083'

VS: 6,724’ VS: 6,813’




Inclination: 90°
Azimuth: 273°
TVD: 6,083'
VS: 6,904

Inclination: 90°
Azimuth: 272°

TVD: 6,083
VS: 6,993

17 [T
5000 5000
= 4134u 5000 4042u 5000 B
- ~
/ // " / SN — \\
] P — | N —
d SN anllll ~~ iy 1 2954 \\
GAS (Linits)] = /| S (N
G1-C5 (Units) C1-C5 (Units) \
// MUD WT IN 9.4 VIS 47
N
//.\ / \
N\ NN o i /,\\ INNEEREN NRENE NARNA FEED INENAE F y/ANunan
a ] =1 el e O, T ||,|,| |,|.,|, :nnﬂ\|\||,| 1 il g i ,nn = |,||,| I | ,_ k.ﬂ\l el i
b -
10 1000
250 250
a e
,\/\l( 99/ .\)\()\ (.(m» R U y o | M A s \ pu /;\ | KE“DO
~—"T _}~-WOB 30.2K o A /
7 ~ Vv -
RPM 118 ,\ A A~ /)) a\
, Pst 4576 ]
o SPM 93/92 d
I I |
12,400 12,450 12,550
e e T T I e T T Ty T T T T T g T p T e Ty 7o Ty T T T g T T T
5600 5600
Niobrara B Chalk Target
B R T R T B T T R T T B R T R o R T o
I T T T __ T VD) 1 T T T T T T T T T __ T T T T T (1) T ] T T T T ] T T T T m T
LERESSR SRS LSRR RS R R R R ES LR EY SRR LSRR RS
hi mertc spks, chlky txt, dll rthy CARB CHALK: (75%) med gry - It gry whi ip, mttld w whi mcrtc spks, chlky txt,
rb mat to, infer chlk por, ARG CARB CHLK: (75%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbchlky, Istr, blky-rthy frac, elong-wdglk, dn-brit, pred cln, blk carb mat to, infer chik por,
mod hrd-frm, arg w ~30% cly mtrx, infr chlk por, mrly, blk carb mat ip, MARL: (25%). MARL: (25%)
6600, - | | | | | | | | | 6600 |
MD: 12,404' MD: 12,493' MD: 12,581'

Inclination: 90°
Azimuth: 271°
TVD: 6,083'
VS: 7,081'




oO®
Il 4

\

00 [ 1] 500 5000

L 00 4009u 500 5000

// —
Lt
N ™ 3036u - N -
N nits, / GAS (s - T ~ M T nits,

1-C5 (Units) \\ ~J_ a1- :_m\ 1 \\\\\ N -Cq (Units)
I Il Il

{

< \

(4]
\!
<
<
PAL
)

c /)

pm 118V \. yr~~| RrPMm118
PSI 4544 PS14559
SPM 93/92 0 o SPM 93/92

00 1000 1000
50 250 250
143
129 r ~ S i N
AR~ N MIIN it AAA~ S TN
OB 31.4K Y ANNA_NWVINA )l())())) \, / Y/ ANANAMNNA ANV A "WOB 28.0K
R

12,600 12,650 12,700 12,750

S e e L o e
R T T T T T T T T T T T T T T O T T T T T T T T W W M T W T T AT W
|_|_||_|_||_|_||_|_|444444444444444444444 |_|_||_|_|4444444-4444444444444444||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_| |_|_||_|_||_|_||_|_||_|_||_|_| o " 1T
5600 5600 5600
T T T T T R T R T r T T TR TR T T T T a T a T T TR T T T R T T T T T T R TR TR T T T a T a T T T o
T I ] T e e L P T T T Y (T e L T e T e | e | | T [ JV/o¥ [y FT
e e e L A R L L A ) [ iy,
MRLY CH
MARL: (65%) med brwn drk gry, mod frm, sbblky, rthy sprking Istr, occ calc incls, carb, mic
dil rth
rthy intrbd w med gry-blk carb mat (SH), MRLY CHLK: (35%) It brwn-It gry brwn, sb It gry It gn)
ARG CARB CHLK: (60%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbchiky, plty-sb blky, dll rthy Istr, dns crmbly ten, v carb, mic xIn sug txt, frm, blk carb mat to, o_<a3=x, I
: . . O i nods
geormod hrd-frm, arg w ~30% cly mtrx, infr chik por, mrly, blk carb mat ip, MARL: (40%). 6600ESt w,O\o B_ojm. 7 7 7 7 7 7 6600 - |
MD: 12,671 MD: 12,761
Inclination: 90° Inclination: 90°
Azimuth: 274° Azimuth: 274°
TVD: 6,083 TVD: 6,083

VS: 7,171 VS: 7,261’




FTTTTTTTTTT d _ 7 7
5000
_ 7 7 MUD WT IN 9.4 VIS 48 dodo | 37854
3521u
\\‘ I’Ill “\ II
/] _— — N~ ] /II B || GAS (linits
L | — ™S~ v ¢1-C5 (Unifs)
\ T ~——" //I \\
N
Inlll - - - - - - - - - -l - - -
s |,||,|,|,|||,.|,|.|||| |,|,u,:u,u,:,u,u::,:,:,:n,l_nl Zapye |||,| Spanfrds - - |||,|,|,|.|,-|,| |||_| o e n,u,u ||||,|,|,| |,|,||||_||.,|,|,| 4 I 1 7 sl 1 al
= >
1000 1000
250 250
= 128 \
I~ 113l ROP (ft/hr)|_.. > | Vk Vo Dﬂ\
, A~ i ﬂlPA\ \ < (1 G v
(N/ﬂ I).\Vﬂucv ~N ))),\)\/\,\() k V;_wl\,\( N \\ "M WOB 33.0K
e/ (
RPM 118
0 g Psl4540
0 4 SPM 90/89
12,850 12,950 13,000
T e e W T o T oy T o Ty T o Ty T oy Ty T o Ty W oy Ty Ty Ty W oy Ty Ty Ty Wy Ty T Ty T
5600 5600
Niobrara B Chalk Target
B e L O e R s B R
_ ] T T T T T T T ] T T T T VD (1) T T T T T T ] T T T T ] T T o FVD (0, | T T ] T
mﬁMﬁMﬁMﬁMﬁMﬁMﬁmﬁmﬁMﬁMﬁmﬁMﬁmHuﬁmﬁMﬁMﬁMﬁMﬁmﬁMﬁMﬁMﬁMﬁmﬁmwMﬁMﬁMﬁuﬁuﬁMﬁmﬁMﬁMﬁm
LK: (70%) It brwn-It gry brwn, sb plty-sb blky, dll rthy Istr, dns crmbly ten, v MRLY CHLK: (60%) It brwn-It gry brwn, sb plty-sb blky, dll rthy Istr, dns crmbly ten, v MRLY CHLK: (60%) It brwn-It gry
xIn sug txt, frm, blk carb mat to, est 30% micrite, CARB CHLK: (20%) mitld carb, mic xIn sug txt, frm, blk carb mat to, est 30% micrite, CARB CHLK: (20%) mttld carb, mic xIn sug txt, frm, blk cart
-brwn ip, chlky ﬁx.r dull rthy Istr, U.__Q-mco:__? mod hrd-frm, arg w ~20-30% It gry It gry-brwn ip, chiky txt, dull rthy Istr, blky-sbchiky, mod hrd-frm, arg w ~20-30% It gry It gry-brwn ip, chlky txt, dull
1fr chlk por, mrly ip, blk carb mat ip, MARL: (10%), tr alt BENT (phyllo) w pyr ; . ; oo cly mitrx, infr chlk por, mrly ip, blk
cly mtrx, infr chik por, mrly ip, blk carb mat ip, MARL: (20%), tr alt BENT (phyllo) w pyr. y p y 1p
TERETELETITES BRI EI S S S RS Frrdrr g TRt az g
MD: 12,852 MD: 12,942 MD: 13,032
Inclination: 90° Inclination: 90° Inclination: 90°
Azimuth: 270° Azimuth: 267° Azimuth: 273°
TVD: 6,083 TVD: 6,083 TVD: 6,083

VS: 7,352 VS: 7,442 VS: 7,532




[T
500 500
MUD WT IN 9.6 VIS 48
N
™N 2995u —
N L~
/ — gt
~ 7] o AS (units)|_| // = ] 2413u GAS (ynits) ﬁ\l\\\l\ ]
™~ ] AT e ///&\ ] | G1-csy \
N ~
N
: \ ; \
,:,nn,n |_|,| i e S ||||,:|: aiz Goafrfasferdhrfaner O,:,u,:u: o e ||||,|,| i e o Sk |¢nx{“|\| e e i ] ey e ) R e o At o et i o i A -1" |,|,|||| =" |-|_|,|'I
= > =
1000 100
260 250
125 123 1
./ ..\) ~ NS - it N ~ N~ N \(\lu\)l(\:/\\mo Viame @ )
GAMMA (AR GANMA At
WOB 16.2K /N !),\)(,\/\/\.
A -
) N N MNAANNNA MM N AN RPM 118 1.{\
\ 0 PSI 4096 o
0 o SPM 90/89
13,050 13,100 13,150 13,200 13,250
T T T T T e T T T T T T T W W T T W W T T T W W W T W W oW o oW W oW oW oo T T T
5600 5600
e s e R R N R S
I T T ] T T T T T o LTVD () T T T T ] TR T T T T T T T VO T ] T T T T T T T
i B A B P R
brwn, sb plty-sb blky, dll rthy Istr, dns crmbly ten, v
) mat to, est 30% micrite, CARB CHLK: (20%) mttld ARG CARB CHLK: (75%) mttld gry gry-brwn ip, chiky txt, dull rthy Istr, blky-sbchiky, ARG CARB CHLK: (70%) mttld gry gry-brwn ip
rthy Istr, blky-sbchlky, mod hrd-frm, arg w ~20-30% mod hrd-frm, arg w ~30% cly mtrx, infr chlk por, mrly, blk carb mat ip, MARL: (25%). Istr, blky-sbchlky, mod hrd-frm, arg w ~30% cly
carb mat ip, MARL: (20%), tr alt BENT (phyllo) w pyr mrly, blk carb mat ip, MARL: (30%).
SIS ESE IR RIS ERE T
MD: 13,123 MD: 13,212

Inclination: 90°
Azimuth: 278°
TVD: 6,083'
VS: 7,622

Inclination: 90°
Azimuth: 279°
TVD: 6,083'
VS: 7,710




7 _ 5000 5000
5000 5000
3513u 3320u 4J
L~ SN > o~ ”
\\ Ilm> Tnits) ™N \\ a5 o \\\\\ - N 7 \\
- g i . = | 1 -
\ // G105 ( Ly— I/ [ \\I\ P #va Il\\\\\\ \\\ ~ \\
N N/ \ P
0 \ 0 r)
Wl”“\ \,|,||| |||,|,.|| |||,|,||Q|,|,| = |,|,|,|.n_|,| |,||,| —-q e [ \\l ||||,|_||| S —— O-,:,uuu l,u.,n,-u,u |||,| o |,|,|,|||,|,||,| |||,|,||,|,¢MVW“\,||||,|,| - ||||,|-,| .
# -
1000 1000
250 250
164
™ - N— -~ 126 139
7 = ROP (fthr) - N ~__LRoRnn) —~.
- GAl >Q9 N ’ fl\llll\ GAMMA A F—— Y > f
WA/ (,\/\:(I\,(\ N /)\())Q Ve A )\,.\ NNA\WOB 23.0K \ \()\.()\ WA NV N/ =W\
~\ RPM 110 | A AARS A
0 o PSl4474
0 o SPM 90/89
13,300 13,350 13,450
ST el e T G o e o oo g G o T T o T e T e T o T e T T o T
5600 5600
Niobrara B Chalk Tar
SRR 2 RS RN RS RS 2R D rrrrRrRTETlErRr R fTRTETRTRTRoRT .ﬁ.l_u_,.\ﬁ LR im
ST T T T T TYD (1) T T T T T T T T ] T T VD (M, T T T T T T T " T T T T m
R TR TRTRTRTfT R IT R TITITITITITIT T R TR TR T T T I TR I TREITITIIRTLTLET
, chlky txt, dull rthy . .
mirx. infr chik por ARG CARB CHLK: (80%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, ARG CARB CHLK: (75%) mttld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbcl
! por, blky-sbchlky, mod hrd-frm, arg w ~30% cly mtrx, infr chlk por, mrly, blk carb mod hrd-frm, arg w ~30% cly mtrx, infr chlk por, mrly, blk carb mat ip, MARL: (2
mat ip, MARL: (20%).
6600 7 7 7 6600
MD: 13,303 MD: 13,392 MD: 13,479’

Inclination: 90°
Azimuth: 276°
TVD: 6,083'
VS: 7,801'

Inclination: 90°
Azimuth: 272°
TVD: 6,083'
VS: 7,890

Inclination: 90°
Azimuth: 274°
TVD: 6,083'
VS: 7,976’




5000 500 5000
5000 500 5000
3558u
e - 3007u 3058u A
. SUnIS)) e A its), A
€1-C5 (Unifs) A~ AT | 5] (Unifs) N | — d 1-C5
/ A N
N~
g \ 0 0
,:,l:,u - n:,:,un,u |,|,|,u|,|_|||,|,u|,| |,|,|,||||,|,|,|,|||,:,||,|,|| anll D e e e e P e o, s ol ek ot o e o o e ol e P |,|,|,|,||| ||,|,||,|,||,|,|| S I o) ot e 2 e ks B 1,||,|,| O,n,
- - i
1000 100 1000
250 250 250
— 145
~ 133 - e =N
ROP (ft/hr) . wZ ROP (ft/hr) N L~ q ROP (
\a A (AP1) "1 GAMMA (AP P ™~ AN
. (\,,\) ﬂ \| WwoB222¢ ,\)(),\,( N
NNV TSV MEBRATAN ((.\/\,(l(l\ N~/RPM 110V VA NN ~ NSV
d o PSI4317 a
a o SPM 90/89 0
13,550 13,600 13,650 13,700
T T T T g T T T T Ty T p T p Ty T g T g Ty g Ty Ty T Ty Ty T Ty T Ty Ty T Ty T Ty Ty Ty T T T
5600 5600 5600
jet
M e R R N N R
TV @ T T T T " T T T T T T T T T VO T " T T T T T T T T T T T T TP (1)
g R E R L R LR AL LSRRI S
Iky ARG CARB CHLK: (75%) mttld gry gry-brwn ip, chlky txt, ARG CARB CHLK: (80%) mittld gry gry-brwn ip, chiky txt, dull rthy Istr,
moé_ dull rthy Istr, blky-sbchlky, mod hrd-frm, arg w ~30% cly blky-sbchlky, mod hrd-frm, arg w ~30% cly mtrx, infr chlk por, mrly, blk carb
. mtrx, infr chlk por, mrly, blk carb mat ip, MARL: (25%). mat ip, MARL: (20%).
6600 7 7 7 7 7 7 6600 7 7 7 6600
MD: 13,569 MD: 13,659
Inclination: 90° Inclination: 90°
Azimuth: 275° Azimuth: 271°
TVD: 6,083 TVD: 6,083

VS: 8,066’ VS: 8,156’




| 0 MUDWT IN 8.3 VIS 48 | 22
B 0l 36350 500 . 5000
= — ™~ joy ‘ll.
~—— ot | SN 2o
] pu= p=
~_ B | — ™~ \ ] \\\ E——— . /(\\ = T ] ~~
~ — Al its) il T // P GAS (Units)
\\ m_ﬁ:_ k) \ A N C1-C5 (Units)
4 \
L /
il el e | [ 1 LT [0 e el e | I B e | T o:,' At |,||,|,n|| z ||_ T ||||,||| e ot ||,|, = |,|,|,||| |||,| i |u||,|,||_| s Y T I I
- =
100 1000
250 250
162
AT~
N ~ o ™N
b~ RO n:Iv /II ] \ﬁn it 118
G A TARPN GA A (ARPl) N
<AL <(\xfnu\(\</\/\_() -~ \))\.)\ WOB 26.6K A \(){)\.())\)Vf(())(./ AN P )u((.\x A,
o <_(l\ ~/M RPM 110 / I~ A Adarasndtrhg
o PS14604 | \ A P
0 SPM 90/89 0
13,750 13,800 13,850 13,900
._._.ﬁ._._.ﬁ._._.ﬁ._._.ﬁ._._.ﬁ4ﬁ4ﬁ4ﬁ4ﬂ4ﬁ4ﬁ4ﬁ4ﬁ4$4$4$4 A A e R o A L S S A L e R SR S T T
5600 5600
T TR R TR TR T ETRmE TR T wr T mrmlE o TR mE TR Tr TR R TR TR TR mE mr T T mr W,
I T m T T T T T TR " T T I EI ST TR T T T T T ] T T T T m o TvD (D T T T T T
T T I T I I T T T T T T M T T T T T T T T I T T T T T T T T T T T T T T
. . 0, - i . ARG CARB CHLK: (85¢
ARB CHLK: (80%) mittld gry gry-brwn ip, chiky txt, dull rthy Istr, ARG CARB CHLK: (85%) mittld gry gry-brwn ip, chlky txt, dull rthy Istr, blky-sbchiky, rthy Istr, blky mco:__AM\ 0
- ~ 0, i . . 3 - ’
chiky, mod hrd-frm, arg w ~30% cly mirx, infr chlk por, mrly, blk carb mod hrd-frm, arg w ~30% cly mtrx, infr chlk por, mrly, blk carb mat ip, MARL: (15%). hik . blk carb
MARL: (20%). chlk por, mrly, carb
7 7 6600 6600 7 7 7

MD: 13,748
Inclination: 90°
Azimuth: 267°
TVD: 6,083'
VS: 8,245’

MD: 13,839
Inclination: 90°
Azimuth: 263°
TVD: 6,083'
VS: 8,336’

MD: 13,929
Inclination: 90°
Azimuth: 260°
TVD: 6,083'
VS: 8,425’




: 500D LTTTTTTTTT
5000 MUD WT IN 9.3+ VIS 47
3530u
- ™\
N~
N\
™~
~— it - GAS (units)
(unmfs) - == G1-C5/(Units) \\l
— =~ 1417u N—] L7
/” = \ “\\lll/ll sai
§ I\
INNEEEE HEEE NS 0
11 n_u,u.u, I 1777 [ 1==1 sl -::,:,: [/ spaln eln oz v g TR T TR 0 B Fat 5 A RS R -
# -
1000 L L
250| /Y TNV —
N
ft/hr)) ROP (ft/hr)
A (AP GAMMA (Al
AN WOB 19.4K AR N~
PASAAANYINS NRPM 110 < N )\/)VAIA)I q 28¢
PSI 4541 ( g
SPM 89/88 0
13,950 14,100 14,150
L Y YT T e T S s T e T e T e R G
T TrTaTathe s i s
LB T s s LB T s s LB T T s T T s T T T s T T T s
T e L L s B L
5600
Niobrara B Chalk Target
EEELE: _ﬁm_ﬁ_ﬁ_”ﬂﬂm_ﬁm_ﬁﬂﬂ TETITITRTiTEoR P TR ITIIR T RTRTETRTRTRTRTRTRTR T
— T T T I T T T T D T ] T T T T T T T 13D () T T T ] T T T T T m
R L e B .
. MARL: (65%) med brwn drk , mod frm, sbblky, rthy sprking Istr, occ calc incls,
/) mttld gry gry-brwn ip, chlky txt, dull . (65%) gry gry ¥, rthy spriing MARL: (80%) med gry brwn drk gry, mod frm, sbblky, rthy s
o . intrbd w med gry-blk carb mat (SH), MRLY CHLK: (35%) It brwn-It gry brwn, sb 7 .
10d hrd-frm, arg w ~30% cly mtrx, infr . intrbd w med gry-blk carb mat (SH), MRLY CHLK: (20%) It |
; . o plty-sb blky, dll rthy Istr, dns crmbly ten, v carb, mic xIn sug txt, frm, blk carb mat to, .
mat ip, MARL: (15%). o plty-sb blky, dll rthy Istr, dns crmbly ten, v carb, mic xIn sug
est 30% micrite. O i
7 7 7 7 escest 30% micrite. 7 7 7 7
~ , ,
MD: 14,019' MD: 14,108

Inclination: 90°
Azimuth: 260°
TVD: 6,083'
VS: 8,513’

Inclination: 90°
Azimuth: 263°
TVD: 6,083
VS: 8,601'




S000 S000 EENEERENEN

5000 500p MUD WT IN 9.5 VIS 47
2222u | GAS (linits) 2409u AS (linits) 2433y
] . 1.C5 ?Pwl ‘\H /III 1-C§ (Units) [ ~d
T L e N o ~— L — ]
~———" II/I/II L~ —— ™~ — [~
N~

\

s m
ANV T EOmEAW\() \)Il)\/)\()\((/\(\/)))gl\<()(\(k/\</)\
/7 = ~—— RPM 110

£ =0
(')>3
>

’c

)
-
b
P ]
>
J 4
P
\

(

\

C

=
N\
]
rd
>
[
/

/

(4

(
N

4

S

<

<
{
r
(&
<
3\
S
prd
\

7

S
<

~ o PSla427 p
o_sPm asies g
14,200 14,250 14,350
UL AR L L e e L ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™
L U U L U gl
ar aT arT arT ar T arT ar T ar arT ar T ar arT ar T ar arT ar T ar arT ar T ar arT ar T ar arT ar T ar arT ar T
4444444444444—-44._-_uu_-_un_-_un_-_u._-_un_-_uu_-_uu_-_un_-_-._-_uu_-_uu_-_-._-_uu_-_un_-_un_-_u._-_un_-_un_-_un_-_un_-_un_-_-._-_uu_-_u._-_uu_-_uu_-_un_-_u._-_uu_-_un_-_un_-_u._-_un_-_uu_-_uu_-_-._-_uu_-_uu_-_-._-_u444444444444444444
arT aT aT arT arT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT
5600 5600
o o e o o o R
o o P o TRV, o 0 od T L o T lw o o M o D LMD T S T T T o o W o Mo o o o
e L e e e I e A e e A LA
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MRLY CHLK: (60%) It brwn-It gry brwn, sb plty-sb blky, dll rthy Istr, dns crmbly ten, v
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Inclination: 89° Inclination: 89° Inclination: 89°
Azimuth: 272° Azimuth: 272° Azimuth: 271°
TVD: 6,092' TVD: 6,094 TVD: 6,096

VS: 10,038 VS: 10,127 VS: 10,217
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MARL: (80%) med brwn drk gry-brwn, mod frm, sbblky, rthy sprking Istr, occ calc MRLY CHLK: (70%) It brwn-It gry brwn whi ip, sb plty-sb blky, c
‘whi ip, mttld w whi mertc spks, chiky txt, dil rthy incls, intrbd w med gry-blk carb mat (SH), MRLY CHLK: (20%) It brwn-It gry brwn, sb ten, v carb, mic xIn sug txt, frm, blk carb mat to, est 30-40% mi
t, pred cIn-drty, blk carb mat to, infer chik por, plty-sb blky, dil rthy Istr, dns crmbly ten, v carb, mic xIn sug txt, frm, blk carb mat to, est (20%) mttld It gry It gry-brwn ip, chiky txt, dull rthy Istr, blky-sbcl
mmoowoc\o micrite, CARB CHALK: (tr). < ~30% cly mtrx, infr chik por, mrly ip, blk carb mat ip, MARL:
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Il rthy Istr, dns crmbly MARL: (60%) med brwn drk gry-brwn, mod frm, sbblky, rthy sprking Istr, occ calc MRLY CHLK: (50%) It brwn-It gry brwn whi ip, sb plty-sb blky, dll rthy Istr, dns crmbly
rite, CARB CHLK: incls, intrbd w med -blk carb mat (SH), MRLY CHLK: (30%) It brwn-It brwn, sb ; A0 micri . 0
, gry . ary ten, v carb, mic xIn sug txt, frm, blk carb mat to, est 30-40% micrite, MARL: (45%)
Iky, mod hrd-frm, arg plty-sb blky, dll rthy Istr, dns crmbly ten, v carb, mic xIn sug txt, frm, blk carb mat to, est med brwn-brwn, mod frm-frm, sbblky, rthy, occ calc incls, intrbd w med gry-blk carb
(10%). 7 7 mmoowoe\JE_Q:m, m>_um OIﬂP_._A“ ﬁoﬁﬂ\&. 7 7 7 7 7 ssoomat (SH), mttld w whi mertc spks to, CARB CHLK: (5%). 7 7 7
, i , , , ,
MD: 15,995' MD: 16,084 MD: 16,162' MD: 16,187
Inclination: 90° Inclination: 90° Inclination: 90° Inclination: 90°
Azimuth: 271° Azimuth: 272° Azimuth: 273° Azimuth: 273°
TVD: 6,095' TVD: 6,095' TVD: 6,095' TVD: 6,094'

VS: 10,487 VS: 10,576 VS: 10,654 VS: 10,679
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CALLED OUT on 3/7/2018 Started logging @
19:04. Bit #2: BHI, TYPE: GT55, SERIAL #: 7
opwwwwwmo IN @ 1606' MD out on 3/09/2018 @
ci6167, D, dil 14581 in 42,4 bittvs, {17
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DMTD 16187' MD @ 19:57 03/09/2018
MD TVD
TVD (ft) , ,
Sharon Springs 5882 5829
Sharon Springs “A” 5958 5889
Sharon Springs “B” 6017 5934
Niobrara “A” Chalk 6097 5988
Niobrara “A” Marl 6108 5994
Niobrara “B” Chalk 6266 6063
6600 7 7




