COJUMBINE!

Scale: 5"/ 100
Measured Depth Log

Well Name 05123406230000_ML_GREENLEAF 4N-2HZ
Location SESW SEC 2- 2N- 65W

State COLORADO County WELD
Country USA Rig Number ENSIGN 145
API Number 05123406230000 AFE # 2101853
Region DJ BASIN Field WATTENBERG
Spud Date 1/27/2015 Drilling Completed 2/1/2014

Surface Coordinates LAT: 40.161713
LONG: -104.634507

453' FSL
1656' FWL

Bottom Hole Coordinates PROJECTED:

460" FFENLL

930' FFWLL
Ground Elevation 4,855’ K.B. Elevation 4,867'
Logged Interval 6,764 To 12,764 Total Depth 12,764

Formation NIOBRARA "C" CHALK
Type of Drilling Fluid LSND

Company

Operato

ANADARKO PETROLEUM INC

Address ANADARKO PETROLEUM CORPORATIOI

1099 18TH ST. #1800
DENVER, CO 80202

Name

Company

Geologi:
JOHN SABROSKE, JORDAN MCCULLUGI

COLUMBINE LOGGING, INC.

Address COLUMBINE LOGGING INC

602 S. LIPAN ST.
DENVER, CO 80223

Zone Color C

. Qil Condensate
Note . Core
Error . Water
!
.
Rock Typ
“# UNKNOWN W CcoAL 205
| . 5 ANHYDRITE ‘OO p.0a CONGLOMERATE s
e i BENTONITE B DOLOMITE A
o o, P BRECCIA I DOLOMITIC LIMESTO... I
CHALK A, GRANITE
CCCCLCLC CEMENT I GYPSUM ..
£ CHERT RN (GNEOUS —

CLAY CHOKE SA... f=s=S=——=—% SIDERITE or LIMONITE I
CLAYSTONE ——r——7—— LIMESTONE =3
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Accessories

# ARGILLITE GRAIN

% HEAVY MINERAL
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. Pressure

Seal

eS

™ 1 MARLSTONE
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o, ¥ X NO SAMPLE
EEEEEE SALT
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T SALT-PEPPER SA...
——— SHALE

B SHALE COLORED
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ESTTSSETEN SHALY SILTSTONE
b SHET SILTY SHALE
NS SILTSTONE
RS TILL
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S \VELDED TUFF

Fossils ; Stringer
.a. INOCERAMUS E BENTONITE K KAOLIN
i@ ALGAE % OOLITE ™, BITUMENOUS SUBSTANCE s MARCASITE Ewmes ANHYDRITE STRINGER
= AMPHIPORA = OSTRACOD =t BRECCIA FRAGMENTS T MARLSTONE ianmd BENTONITE STRINGER
— BELEMNITE = PELECYPOD 41 CALCAREOUS ~ MICACEOUS == COAL STRINGER
™ BIOCLASTIC 0 PELLET = CARBONACEOUS FLAKES 3 MINERAL CRYSTALS mmmmmm DOLOMITE STRINGER
2 BRACHOIPOD - PISOLITE 4 CHTDK 5 NODULES Emmmm GYPSUM STRINGER
“T* BRYOZOA &I PLANT REMAINS &£ CHTLT = PHOSPHATE PELLET! =% LIMESTONE STRINGER
% CEPHALOPOD & PLANT SPORES == COAL - THIN BEDS P PYRITE T+ MARLSTONE (CALC) STRG
= CORAL = SCAPHOPOD « DOLOMITIC H SALT CAST == MARLSTONE (DOL) STRG
iZ» CRINOID m STROMATOPOROID + FELDSPAR * SANDY =1 SANDSTONE STRINGER
t? ECHINOID ) #® FERRUGINOUS PELLET S SIDERITE —— SHALE STRINGER
Minerals
= FISH = FERRUGINOUS «+ SILICEOUS == SILTSTONE STRINGER
(B FORAMINIFERA & ANHYDRITIC ~~ GLAUCONITE - SILTY
F FOSSIL — ARGILLACEOUS ~s GYPSIFEROUS *+ TUFFACEOUS
P PINPOINT DST INTERVAL _q WIRELINE TESTED - LE... E EARTHY
o__ m30<< .+ VUGGY N FAULT ___H.__ WIRELINE TESTED - RT  Fx FINELYXLN
[
[» DEAD 3 . FORMATION TOP - DRILL STEM TEST G GRAINSTONE
Engineering
& EVEN .”mm GAS SHOW [[N{ANE] MN DEPTH L LITHOGRAPHIC
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i} SPOTTED STAINL...
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E EARTHY
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F FRACTURE
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-3 MoLDIC
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& BIT

¥ CONNECTION (DOWN)

. CONNECTION GAS

4FH CONNECTION GAS (LEF..

. TRIP GAS

{FH TRIP GAS (LEFT)

4 CONNECTION (UP)

£ oIL sHow

IEFTH

MN DEPTH UP

4
o
Z
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MN DEPTH (DOWN)

OVERTURNED STRATA
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Rounding

A ANGULAR

F ROUNDED
o SUBANG

T SUBRND

Textures

M= MICROXLN

= MUDSTONE

P= PACKSTONE
l4J= WACKESTO...
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"1 MODERATE

DOWN TIME GAS

{ITE] DOWN TIME GAS (LEFT)
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Slide/Rotate
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500 [T ITTTTITITTITT] 500 MUD WT: 10.10 VIS: 38.00 MUD WT: 10.10
250 ROP & GAS DATA PROVIDED 250 7 7
BY PASON, 161 148
ROP u GAMMA & SURVEY DATA 125 u ~
ROF —— ey mij PROVIDED BY HALLIBURTON — g v -
GAMMA [ Aenesg \\
el Sty {\\I\ I\l\{l\\l/l\ll . N A ||
0 AT | 0
0 0
300 COLUMBINE LOGGING RIGGED UP ON 300
30000 30000
1/28/2015 AND BEGAN 2-PERSON
Total Gas & Chromatograph LOGGING ON 1/28/2015 @ 15:38 HRS 48 215u
GAS @ 6,746' MD
C1==== GAS (linits GAS (linits)
|||||| G1-C4 (PP G1-C4|(PPI
MM \ ( 105u
......... 488 84u
Py R 50' SAMPLE INTERVALS \~ y / “\
N [\ll\\l‘) pu——
0 0
0 0
Depth Labels 6,710 6,720 6,730 6,740 6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840 6,850 6,860 6,870 6,880 €
6400 MD: 6.722' 7 7 7 I
TVD: 6,406.4' = s
Inclination: 0.4° PIERRE SHALE MD: 6,812' . s =
Azimuth: 31.54° TVD: 6,496.26'
VS: -1,516.52' Bit Data Inclination: 5.27 °
f f w; #: w b1 Azimuth: 350.8°
ype: SDi .
well Bore ACETONE WAS USED AS THE CUTTING Size: 8.75 VS: -1,496.49
TvD{AGENT WITH THE DIMPLE FILLED TO Jets: 7x15 TVD (ft)
TVD THE RIM. THE RATINGS ARE BASED ON S/N: JI7215
7 DESCRIPTORS: NONE, SLIGHT TRACE,
TRACE,FAIR, MODERATE, GOOD, AND
EXCELLENT. THE DESCRIPTOR USED IS
BASED ON THE LOGGERS 100% SLTY SH: med-dk gy, frm-sl frm, plty to sb 100% SLTY SH: med-dk gy, frm-sl frm, plty to sb 100% SLTY SH: med-dk gy, frm-sl frn
OBSERVATIONS AND BEST JUDGMENT plty, occ sb blky, v f gr, slty tex, sb rnd-ang, plty, occ sb blky, v f gr, slty tex, sb rnd-ang, sb plty, occ sb blky, v f gr, slty tex, st
OF BRILLIANCE, COLOR AND LONGEVITY non calc; v slow stmg, dul bl/wh cut, v thin dul non calc; v slow stmg, dul bl/wh cut, v thin dul rnd-ang, non calc; v slow stmg, dul b
7500 | CF THE CUT. bl/whi ring bl/whi ring cut, v thin dul bl/whi ring
E
G
. M
Oil Show p
a
ST
Images




VIS: 39.00

6,950 6,960 6,970 6,980 6,990 7,0

7,010 7,020 7,030 7,040

7,050

7,060 7,070 7,080

7,090 7,1

VS: -

MD: 6,902'
TVD: 6,585.05'
Inclination: 13.06 °
Azimuth: 357.77°
1,482.22'

plty to

/wh

100% SLTY SH: dk gy, frm-sl|
occ sb blky, v f gr,

bl/whi ring

frm, plty to fiss,

slty tex, sb rnd-sb ang, non
calc;v slow stmg, dul bl/wh cut, v thin dul

TOP SHARON SPRINGS:
7090' MD / 6758' TVD

MD: 6,992'

TVD: 6,671.06'
Inclination: 20.9°
Azimuth: 1.56°
VS: -1,455.97

100% SLTY SH: It-med gy, frm-sl frm, plty-sb
blky, v f-f gr, slty tex, sb rnd-sb ang, non calc, v
slow stmg, dul bl/wh cut, thin dul bl/whi ring

TVD (ft)

100% SLTY SH: It-med gy, frm-sl frm, plty-sb
plty, occ blky, v f-f gr, slty tex, sb rnd-sb ang,
non calc, tr bent; v slow stmg, dul bl/wh cut,

thin dul bl/whi ring

rEarrau’

MD: 7,082'
TVD: 6,751.21'
Inclination: 32.8°
Azimuth: 2.81°
VS: -1,415.43'

100% SLTY SH: It-med gy, frm-sl frm,

plty-sb plty, occ blky, v f-f gr, slty tex, sb
rnd-sb ang, non calc, tr bent; v slow stmg,

dul bl/wh cut, thin dul bl/whi ring

7700

TVD (ft)

TVD Scale Ch
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MUD WT: 10.00 VIS: 43.00 wmm
150
B
~ 7N / N\ 110 o~ L ARROP (1t
21D, Wz mdBh ", TN L ~NIAA T2 I
</ I(\)/\\ /-\ e
AN / I./ peud B -
s T 0
0 /T
1000
100000
N @@ 192u|Gas Scale Change o
S). GAS (Units) GAS (Units) GAS (Units)
) q1-c4(Pp 409u A PP \\J. 444u \\ a1-ca (PP
Ve 438 380u
o d AN Ve
~ L\ ~ ~
\ d S / — NP0l ,\ d
= - . ﬁ\. e = L —
\\ \\ 0 0 -~
N \ — ]
0 | 0 0
,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 Y
7 6500 6500
TOP NIOBRARA:
7171' MD / 6821' TVD TOP NIOBRARA "B" CHALK:
7245' MD / 6871' TVD
T I
T R ™ ™ b e LR - 1 T TR
MD: 7.172' ._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.._._.H._._., i 4._.|_. : _._._.: = = = .".".._._..".".._._..".".._._..:._._.JH._._.h._.ﬂh._.ﬂJl._.ﬂl
s | MD: 7,262' == == == MD: 7 352"
TVD: 6,821.48' TVD: 6.882.34' - b
Inclination: 44.33° VD (ft) ol o TVD: 6,936.37
Inclination: 50.53 L o
Azimuth: 358.18° R ] R Inclination: 55.65
ange Azimuth: 0.32 . . o
VS: -1,359.45' VS: -1.293.22 Azimuth: 0.98
, , t ’ VS: -1,221.29
)0% SLTY SH: It-med gy, frm-sl frm, 80% SLTY SH: It-med gy, frm-sl frm, plty-sb plty, 60% MRLST: dk-med gy, frm-brit, sb plty-sb blky, 80% CHK: It gry, sft-brit, sb blky, sb rnd-ang, T
ty-sb plty, occ blky, v f-f gr, slty tex, sb occ blky, v f-f gr, slty tex, sb rnd-sb ang, non ang, vfg, v calc. 40% CHK: It gry, sft-brit, sb blky, microxIn, slty-mot tex, v calc. 20% MRLST: 80% MRLST: dk-med gy, frir
d-sb ang, non calc, com bent, tr chk, v calc. 20% CHK: It gy, sft, brit, vf gr, slty, mot tex, sb rnd-ang, microxIn, slty-mot tex, v calc, tr slty dk-med gry, frm-brit, sb plty-sb blky, ang, vfg, ang, vfg, v calc. 20% CHK: It
ow stmg, dul bl/wh cut, thin dul bl/whi v calc, com bent; slow stmg, bl/wh cut, thin dul sh, tr pyr, tr bent; slow stmg, bl/wh cut, thin dul v calc, tr pyr, tr bent; mod stmg, bri bl/wh cut, blky, sb rnd-ang, microxIn, s
19 bl/whi ring bl/whi ring mod thick bl/whi ring mod stmg, bri bl/wh cut, mo
i | | i |
[T T T T T T 7T [ [ 11 [ [ 11 [ [ 11 [T T T 1T 71T

> o e
- v s




500 v 500
250 250
P 156 2
™ /N | 121 OP (fi N N ROP (ft/
/ N S \;ﬁ> ) / A \;ﬁb ) ”_.Omw
/] ~/ NS Wmv 7 \ /Il\\u\-/l\\)/'\ N o~ Inl %w:l\ o -
ail \ \\Il\\/\((\ d \\K(IIII\ g N ] \ll’l
,\,)(\u / D : o
|
1000 1000
100000 \\A & 915u 100000 A 4EE889u
s 7~ sl
\\ y
/ /
GAS (units) - -~ GAS (units)
G1-C4 (PP \lw L/ \.\\.l G1-C4 (PP /
EE311u
B N / I / v
—1 A \\ ﬁ \\
L\ 1 - 0 o
0 0
,330 7,340 7,350 7,360 7,370 7,380 7,390 7,400 7,410 7,420 7,430 7,440 7,480 7,490 7,500 7,510 7,520 7,530 7,540
8 MD: 7,397 MD: 7,487' 6500
TVD: 6,960.24' TVD: 6,997.36'
TOP NIOBRARA "C" CHALK: || Inclination: 60.26 ° Inclination: 70.94 °
7404' MD / 6964' TVD Azimuth: 1.64° Azimuth: 1.65°
. .. _VS:-1,183.16' VS: -1,101.35'
A%IMH hw == __ e __ e SRR » SR - RN S s HH ™ HH ™ HH T HH ™ : :
h+ R - IF 3t BLE - et A R - I T e L+Fhﬁhuq I | i | R | TS | I | SRCLNE S | ) ™ ™ ™ M y AT | R | AT, ) S 1 ; ; - -
ﬂ<mwmﬂ b | it p L ; R p AR ) ) Ui § by e 2 kit ¢ iy § iR o b 4ﬂ¢W mm h% T h% ore h% T h% 3 h% g h% o h%

-brit, sb plty-sb blky,
-dk gry, sft-brit, sb
Ity-mot tex, v calc;

1 thick bl/whi ring
| |

70% CHK: med gry, sft-brit, sb plty-sb-blky, sb
rnd-ang, microxIn, slty-mot tex, v calc. 30%
MRLST: dk-med gry, frm-brit, sb plty-sb blky, ang,
vfg, v calc, com bent; mod stmg, bri bl/wh cut,

mod thick bl/whi ring
| |

7700

90% CHK: It-drk gry, sft-brit, sb blky-blky, sb

rnd-ang, microxin, slty-mot tex, v calc. 10%
MRLST: dk gry, frm-brit, sb plty-sb blky, sb
ang-sb rnd, vfg, v calc; mod stmg, bri bl/wh

cut, mod thick bl/whi ring
| |

90% CHK: It-drk gry, sft-brit, sb blky-blky, sb
rnd-sb ang, microxIn, slty-mot tex, v calc. 10%
MRLST: dk gry, frm-brit, sb plty-sb blky, sb
ang-sb rnd, vfg, v calc; fast stmg, bri bl/wh cut,
thick u_\,,az ring 7

80% CHK: It-med gry, sft-brit, sb blky-sb plty,
sb rnd- ang, microxIn, slty-mot tex, v calc.

20% MRLST: med-dk gry, frm-brit, sb plty-sb
blky, sb ang-sb rnd, vfg, v calc; fast stmg, bri

39@_\5\3 ﬁ,“:r thick J_\E:_ ring ,
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T L T T T T T T T T T T T L T T T T T
wmm MUD WT: 9.70 VIS: 39.00 1/30/15 MUD WT: 9.60 VIS: 36.00
250
150
135
ROP (ft/hr) P (ft/Hp)
GAMMA (apf) p— l/v. \ GAI Nlm_uv
l'l e
62 0 65 \ N 0
0 0
,
1000 . 1500 ;
100' SAMPLE INTERVALS Bit Data
100001 48 894u 150000 Bit #: 2
@lemc |l N \\u}ll\\l/lA \I\\II/ TD'd curve at 7,659' MD @ Adjust Gas Scale ._.K_um.” VS516DGU
.\\ \ / 04:30 hrs on 01/29/15. gm_wm. m.wmm
I~ - . ets: 5x
\\u\l GAS (inits) \\ / \ / Resumed Drilling @ 13:55 GAS (units) SIN. 4008171
o~ Q1-C4(PP / N hrs on 01/30/15 G1-C4|(PPI '
- A\
}/ —~ L/ / T 392u
] \ Bssu \. / : L
0 /(\ N— Q
: —— ——
,550 7,560 7,570 7,580 7,590 7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700 7,710 7,720 7,730 7,740 7,750 7,760 7
MD: 7,577 €MD: 7,613 MD: 7,659' 6500 MD: 7,726'
TVD: 7,017.7 TVD: 7,020.34 TVD: 7,020.88' TVD: 7,021.35%'
Inclination: 82.9° Inclination: 88.67 ° PTB Inclination: 90° Inclination: 90.31°
Azimuth: 0.88° Azimuth: 0.14° Azimuth: 0.14° Azimuth: 0.53°
VS: -1,013.87 VS: -977.98' VS: -931.99 Faulted into Niobrara "B" Marl VS: -880.7
7 — T T
,..:._._.__._._.:._._.__._._.:._._.__._._.:._._.__._._.:._._.__._._.:._._.__._._.:._._.__._._.:._._.:._._.:._4:._4:..m+._4.m+._4\\.___\..\\
95% CHK: It gry, sft-brit, sb blky-sb plty, sb 85% CHK: It gry, sft-brit, sb blky-sb plty, sb 85% CHK: It gry, sft-brit, sb blky-sb plty, sb rnd-
rnd- ang, microxIn, slty-mot tex, v calc. 5% rnd- ang, microxIn, slty-mot tex, v calc. 15% ang, microxIn, slty-mot tex, v calc. 15% MRLST:
MRLST: med-dk gry, frm-brit, sb blky, occ plty, MRLST: med-dk gry, frm-brit, sb blky, occ plty, med-dk gry, frm-brit, sb blky, occ plty, sb ang-sh 90% MRLST: med-dk gry/blk, frm-brit, sb blky, occ plty, sb
sb ang-sb rnd, vfg, v calc; fast stmg, bri sb ang-sb rnd, vfg, v calc; fast stmg, bri rnd, vfg, v calc; fast stmg, bri bl/wh cut, thick v calc; 10% CHK: It gry, sft-brit, sb blky-sb plty, sb rnd- an
bl/wh cut, thick bl/whi ring dc:é: cut, thick bl/whi ring 7 7 bl/whi ::,@ 7 7 7 7700 slty-mot tex, v calc; mod stmg, bri bl/wh cut, mod thick bl/
| | | bl | | | | | | |
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¥ T T T T T T T T T T T T T T T T T T
MUD WT: 9.60 VIS: 42.00} > 500 MUD WT: 9.65 VIS: 42.0
_ 7 250 250
135 T~ — N~ N AL
ROP ( W— - ~ I\\\I ROP (ft/hr) /{\/(\J Nzawm NS
i~ AMMA (a — IV\A{\ GANMA (arf) 97 \l\ 88
- — 114 L/ ,\
r\ T
0 0
0 0
1500 1500
15000 150000
\\ 1126u
GAS (Uits) -momc GAS (Units)
C1-C4 CG1-C4 (PP
/7 ~N
/ / 122u
- 232u
80u ) q / AN N B
_Llf . a i N . ﬁ
770 7,780 7,800 7,810 7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,900 7,910 7,920 7,930 7,940 7,950 7,960 7,970 7,980 Y
8500 MD: 7,816' MD: 7,906' Y,
TVD: 7,020.55' TVD: 7,019.02 T
Inclination: 90.71° Inclination: 91.23° Ir
Azimuth: 0.54° Azimuth: 0.31° A
VS: -790.72' VS: -700.74' V
e i e B e R g T e e e e
A
TVD (ft) TVD (ft)
ang-sb rnd, vfg, 95% MRLST: med-dk gry/blk, frm-brit, sb blky, occ plty, sb ang-sb rnd, vfg, 95% MRLST: med-dk gry/blk, frm-brit, sb blky, occ plty, sb ang-sb rnd, vfg,
J, microxin, v calc; 5% CHK: It gry, sft-brit, sb blky-sb plty, sb rnd- ang, microxIn, v calc; 5% CHK: med gry, sft-brit, sb blky-sb plty, sb rnd- ang, microxIn,
vhi ring 7700 slty-mot tex, v calc; mod stmg, bri bl/wh cut, mod thick bl/whi ring 7700 slty-mot tex, v calc, tr pyr; mod stmg, bri bl/wh cut, mod thick bl/whi ring
| | | | | | | | | | | | | |
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500 500 by 500
250 250 250
\/\/ ] | ™
150 [ o
ROP (ft/Hr) L I~ ROP (ft/Hr) / ~ ROP
- ‘I\ N N 51 > = I‘\\ N AMMA
==t A J 102
ll\//\(( n \\/\(/\III\I(\/\) A~ 92 \ > pE =
0 0 0
0 0 0
1500 1500 1500
15000 150000 150000
GAS (units) GAS (units) GAS (unif
Q1-C4 (PP G1-C4 (PP G1-ca|(P
75u 85u
] B 1024 ] | 89u g
i P
_ ! | k = ‘
,990 8,000 8,010 8,020 8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130 8,140 8,1 8,160 8,170 8,180 8,190 8,200 €
D: 7,997 MD: 8,087' 6500 MD: 8,177 6500
vD: 7,017 TVD: 7,014.37 TVvD: 7,011.27
clination: 91.32° Inclination: 92.03 ° Inclination: 91.91°
zimuth: 0.18° Azimuth: 359.6° Azimuth: 0.95°
S: -609.78' VS: -519.85' VS: -429.92
T e A A L e S A e AL e B e e g A e e L e sl i e e e i e T
TE, o 1
TVD (ft) TVD (ft) TVD (ft)-
60
100% MRLST: med-dk gry/blk, frm-brit, sb blky, occ plty, sb ang-sb 100% MRLST: dk gry/blk, frm-brit, sb blky, occ plty, sb ang-sb rnd, vfg, 40
7700 rnd, vfg, v calc; tr chk; mod fast stmg, bri bl/wh cut, thick bl/whi ring 7700 v calc; tr chk, com bent; mod fast stmg, bri bl/wh cut, thick bl/whi ring 7700 M
| | | | | | | | | | | | | |
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I I I I I I T T T T T
MUD WT: 9.70 VIS: 41.00 500 7 7 500
250 250
- 167
1 A i
\ ¥ L 2\
” 123 A N 9 123
L ~T/ ~ 112 ~an_WgEEP ~ ROP (fthn) \ L A~ AP unn)
o) \ Jl// A ~4 - N | \.mbé> P \) J - |\\ s / /vn\ N /1 /\:(/\l\) MD MR aeh) | |, L
7 0~ / P - N N ~TI\ / J=
\ll — \\I\I\ - = Nt™ -
g 0 —1 0 T\\)\
0 0
1500 1500
150000 150000
S) GAS (units) GAS (units)
) CG1-C4 (PP CG1-C4 (PP
238
181u B 143u
| 187u -]
0
- AN 1o — Y Ammmll B -
LI T
,210 8,220 8,230 8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340 8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 €
MD: 8,267' 6500 MD: 8,356' 6500
TVD: 7,008.29 TVD: 7,005.88'
Inclination: 91.88 ° Inclination: 91.23°
Azimuth: 1.93° Azimuth: 1.09°
VS: -339.97" VS: -251'

" " " " " " " " " " " noe " " " " " " " " " " " " " " " " " " " " " " "
% MRLST: med-dk gry/blk, frm-brit, sb blky, occ plty, sb ang-sb rnd, slty tex vfg, v calc; 80% CHK: med-dk gry, sft-brit, sb blky-sb plty, sb rnd- ang, microxIn, slty-mot 80% CHK: m
% CHK: v It-med gry, sft-brit, sb blky-sb plty, sb rnd- ang, microxIn, wxy-mot tex, v calc; tex, v calc; 20% MRLST: dk gry, frm-brit, sb blky-plty, ang-sb rnd, vfg, v calc; slty-mot tex,
d stmg, bri bl/wh cut, mod thick bl/whi ring 7700 mod fast stmg, bri bl/wh cut, thick bl/whi ring 7 7 7 7700 rnd, slty tex,
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,430 8,440 8,450 8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560 8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 €
MD: 8,446' 6500 MD: 8,536' 6500 MD: 8,627'
TVD: 7,004.24' TVD: 7,003.36' TVD: 7,003.44
Inclination: 90.86 ° Inclination: 90.25° Inclination: 89.66 °
Azimuth: 1.01° Azimuth: 2.89° Azimuth: 2.55°
VS: -161.02' VS: -71.03 VS: 19.94'
urururu#uru#u#u#u#uru#urﬁo@ururururu#uru#qr@m#u#uruturururuf%%uru#u#u#u#uru
ed-dk gry, sft-brit, sb blky, occ plty, sb rnd-sb ang, microxin, 75% CHK: med-dk gry, sft-brit, sb blky, occ plty, sb rnd-rnd, microxIn, slty 95% CHK: It-dk gry, sft-brit, sb blky,
v calc; 20% MRLST: dk gry/blk, frm-brit, sb blky-plty, ang-sb tex, occ mot, v calc; 25% MRLST: dk gry/blk, frm-brit, sb blky-plty, ang-sb tex, v calc; 5% MRLST: dk gry/blk, frr
vfg, v calc; mod fast stmg, bri bl/wh cut, thick bl/whi ring 7700 rnd, slty tex, vfg; v calc, mod fast stmg, bri bl/wh cut, thick bl/whi ring 7700 calc; mod fast stmg, bri bl/wh cut, th
| | | | | | | | | | | | | | | |
a
- Ba (& p
A g ; L
3 1 : B R "
i+ Lol .“H.a .,..‘.__.. b
y ot P o
e ; % L
o 2 L ) - ¥ T
i ; - i ; il = = ) Fad t
& i r.._..-.. ; _.-.__.”5... L g Sed = .. .... \
i 2 t Y g .wr_ =
" T 5
i i - e }
r

Ty




il 500 500 e LT
L~ 250 L~ 250 =1 1/31/15
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/ 170 a T =1
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\ GANIMA / a GANIMA (ank) o / \
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1500 1500
15000 150000
GAS (units) GAS (units)
596u Q1-C4 (PP C1-C4 (PP
254u N 235U 191u
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| / P~ o ”_.,mk,_c, 0
- A |
,650 8,660 8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 €
6500 | MD: 8,717 MD: 8,807'
TVD: 7,004.5 TVD: 7,006.05'
Inclination: 88.98 ° Inclination: 89.05°
Azimuth: 1.83° Azimuth: 1.62°
VS: 109.92' VS: 199.91'
AL L R el R BRI R L e BRLES RN e e TR SR R R BRUSE BL ELE T R PSR e L L e R el e B A AL U SRS SR LR R
:Hui R Bos Bul S B R ot B Sl R U B B R BRI B SR R SO Bl i R B B Sl R R R B SRR B B U SR R R
occ plty, sb rnd-rnd, microxin, slty-mot 95% CHK: It-dk gry, sft-brit, sb blky, occ plty, sb rnd-rnd, microxIn, 85% CHK: It-dk gry, occ v It gry, sft-brit, sb blky, occ plty,
n-brit, sb blky, sb ang, slty tex, vfg, v slty-mot tex, v calc; 5% MRLST: dk gry/blk, frm-brit, sb blky, sb ang, slty-mot tex, v calc; 15% MRLST: dk gry/blk, frm-brit, sb b
ck bl/whi ring 7 7 7700 slty tex, vfg, v calc; mod fast stmg, bri bl/wh cut, thick bl/whi ring 7700 slty tex, vfg, v calc; mod fast stmg, bri bl/wh cut, thick bl/
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1500 1500
15000 150000
GAS (units) GAS (units)
q1-c4 (P CG1-C4 (PP
523u (
176u 142u
/ B 237u B 209u
122 L d ]
] — o | i q [
,870 8,880 8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980 8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 ¢
MD: 8,897' 6500 MD: 9,077'
TVD: 7,007.58' TVD: 7,011.22'
Inclination: 89.01° Inclination: 88.67 °
Azimuth: 1.59° Azimuth: 1.13°
VS: 289.89' VS: 469.86'
S R PSS TR M e Rty SEL il TR P S R el R BRI R L e R SRS SRR SR DRI LSS PSR Rt R LSS L R R L R L R TR R el
i o Sl B B SR SRR RO B B R B Bl SRR B LR S R R S B SR SR B B B R R R B B0 R B Bl SR R B
sb rnd, microxIn, 95% CHK: med-dk gry, sft-brit, sb blky, occ plty, sb rnd, microxIn, slty-mot 95% CHK: med-dk gry, sft-brit, sb blky, occ plty, sb rnd-ang, microxIn,
ky, sb ang-sb rnd, tex, v calc; 5% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty slty-mot tex, v calc; 5% MRLST: dk gry, frm-brit, sb blky, sb ang-sb rnd,
vhi ring 7700 tex, vfg, v calc; mod fast stmg, bri bl/wh cut, thick bl/whi ring 7700 slty tex, vfg, v calc; mod fast stmg, bri bl/wh cut, thick bl/whi ring
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500 MUD WT: 9.70 VIS: 40.0¢ 500 500
250 L 250 S L 250
1 — \\I
/ .\\ \:\
ROP (ft/hr) / 94 ROP q\w\ 114 ROP
GAMMA (ap}) > 88 GANINIA (AR A ANMMA
—
i \ 72 ™
0 —\/ T 0 0
0 \. \/\. 0 0
1500 1500 1500
150001 150000 150000
GAS (Units) GAS (Units) GAS (uni
Q1-C4 (PP Q1-C4|(PP Q1-C4|(P
216u 197u 11
| B y
141u -]
PR == 0
o = al T : ”
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,090 9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200 9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300

6500 6500 MD: 9,257' 6500
TVvD: 7,012.82'
Inclination: 90.31°
Azimuth: 1.08°

VS: 649.84'

L R R SRS  SLE Ee R LR e U i RIS SIS SRR Pl LR Bl R L e BRLES SRR’ LR U LIRS DR R R DR e . R SRy e LI L R
T e o e TR g ST X S e P g g O o e T e e S i e T e e S B X e e g S T8 i e I e B S O o S
100% CHK: It-dk gry, sft-brit, sb blky, occ plty, sb rnd, microxIn, 100% CHK: It-dk gry, sft-brit, sb blky, occ plty, sb rnd,
slty-mot tex, v calc, tr mrist; mod fast stmg, bri bl/wh cut, thick microxIn, slty-mot tex, v calc, tr mrilst; mod fast stmg,

7700 bl/whi ::@, 7 7 7 7700 bri c_\,<<: cut, ﬁj_,ox bl/whi ﬂ__:@ 7 7 7700
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500 500
> SN o~ . —— Amo L~ A 230 ~N—
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S). GAS (Units) GAS (Units)
) CG1-C4 (PP G1-C4 (PP
116u 76u
171u | 21
e - 0 92u N ﬁ 0
_ ™ ™ - ul 0
,310 9,320 9,330 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410 9,420 9,430 9,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520 €
MD: 9,347 6500 MD: 9,437' 6500 MD: 9,527'
TVD: 7,012.24 TVvD: 7,010.79 TVD: 7,00¢
Inclination: 90.43° Inclination: 91.42° Inclination:
Azimuth: 1.18° Azimuth: 1.28° Azimuth: 1
VS: 739.84' VS: 829.83' VS: 919.8
iR B Bul S BB S B Sl R R B B B R R R Sl BRSO B i R R B B S B i B SRR R B U SR R R B R
95% CHK: It-dk gry, sft-brit, sb blky, occ plty, sb rnd, microxIn, slty-mot 70% CHK: med-dk gry, sft-brit, sb blky, occ plty, sb rnd, microxIn, slty tex, 65% CHK: r
tex, v calc; 5% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty occ mot, v calc; 30% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, occ mot, v ¢
tex, vfg, v calc; mod stmg, bri bl/wh cut, mod thick bl/whi ring 7700 slty tex, vfg, v calc; mod stmg, bri bl/wh cut, mod thick bl/whi ring 7700 slty tex, vfg
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0 fl( 0
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1500 1500
150000 150000
GAS (units) GAS (units)
G1-C4 /(PP 489 Q1-C4 (PP
u
190u ~ Mm-? 206u
, N
1u - / N -
— 0
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. — r r r
,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630 9,640 9,650 9,660 9,670 9,680 9,690 9,700 9,710 9,720 9,730 9,740 ¢
6500 | MD: 9,617 MD: 9,707'
.78' TVD: 7,006.79' TVD: 7,004.63'
91.14° Inclination: 91.39° Inclination: 91.36 °
Azimuth: 2° Azimuth: 2.71°
VS: 1,009.78' VS: 1,099.74'
L e T T T R T e e e e I e e S e e e I e e e T e e e e
. T ; : ; : : : : : : :
- - T - - - - T - - - - VD (ft) ._.<U._~_mc
ned-dk gry, sft-brit, sb blky, occ plty, sb rnd, microxlin, slty tex, 60% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty tex, vfg, v 55% CHK: med-dk gry, sft-brit, sb bl
alc; 35% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, calc; 40% CHK: med-dk gry, sft-brit, sb blky, occ plty, sb rnd, microxin, occ mot, v calc; 45% MRLST: dk gry/
. v calc; mod stmg, bri bl/wh cut, mod thick bl/whi ring 7700 slty tex, occ mot, v calc; mod stmg, bri bl/wh cut, mod thick bl/whi ring 7700 slty ﬁmx,_ vfg, v nm_,o“ mod qmm,” stmg, b
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500 -MUD WT: 9.70 VIS: 42.00 500
\\u 250 7 250
e g ] u n
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116 ] ROP (ft/hr) - /T TROP (jt/tir) ol
/ i ) \ 90 "1 GAVMA (ap)
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1500 1500
150001 150000
GAS (units) GAS (units)
Q1-C4 (PP Q1-C4/(PP
310u 266U
-] B 31
216u
162u - L~
PR - ‘d / 1
[l 0 mull 0
F— r — r T
,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840 9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950 9,960 ¢
6500 MD: 9.887' 6500 Y
TVD: 6,999.54' T
Inclination: 91.88 ° I
Azimuth: 2.95° A
VS: 1,279.6' V
gD A SO T D S S AL D A SO AL D A SO T D A SO R S R RS R SO A D A SO AL D LM S A
Fvo (1) TVD (ft)
y, occ plty, sb rnd, microxin, slty tex, 80% CHK: med-dk gry, sft-brit, sb blky, occ plty, sb rnd, microxIn, slty tex, occ 60% CHK: med-dk gry, sft-brit, sb blky, occ plty, sb rnd, mi
blk, frm-brit, sb blky, sb ang-sb rnd, mot, v calc; 20% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, sity tex, mot, v calc; 40% MRLST: dk gry/blk, frm-brit, sb blky, sb an
1__@_\55 cut, ,H:_ox c_\EJ_ ring 7700 vfg, v calc, occ foss frags; mod fast stmg, bri bl/wh cut, thick bl/whi ring 7700 vfg, v calc; mod stmg, bri bl/wh cut, mod thick sl uneven bl
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500 500 MUD WT: 9.75 VIS: 41.00
250 . L 250 L
A - ] AT TN
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\\ ROP (ft/Hr) /| ROR (ft/Hr)
s SANVA () \ o6 o aatvia () 100 )
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15000 150000
GAS (units) GAS (units)
CG1-C4 (PP Q1-C4 (PP
230u
7u B 326u [ 233u
\\l ~ ~ — ] T —
" |o Llu\\ T 0
,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050 10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160 10,170 10,180 1
D: 9,977 6500 MD: 10,067 6500 MD: 10,157
vD: 6,998.24' TVD: 6,998.58' TVD: 6,998.08'
clination: 89.78 ° Inclination: 89.78 ° Inclination: 90.86 °
zimuth: 1.54° Azimuth: 1.22° Azimuth: 0.91°
S: 1,369.58' VS: 1,459.58' VS: 1,549.57
A B S P A O U B Tl i DR P g e Sl e SO I Bl e S PO P RO Pl B oty S
T ar ar aT arT T, T arT ar arT aT arT ar ar T, arT T ar aT arT ar arT T, ar T arT ar T aT arT ar ar T, arT
TVD(ft) Fvo (1)
roxIn, slty tex, occ 60% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty tex, vfg, v calc; 50% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty tex, vfg, v calc; 50%
g-sb rnd, slty tex, 40% CHK: med-dk gry, occ tan, sft-brit, sb blky - sb plty, sb rnd-sb ang, CHK: med-dk gry, occ tan, sft-brit, sb blky - sb plty, sb rnd-sb ang, microxin, slty
'whi ring 7700 microxIn, slty tex, occ mot, v calc; fast stmg, bri bl/wh cut, thick bl/whi ring 7700 tex, occ mot, v calc; mod fast stmg, bri bl/wh cut, mod thick bl/whi ring
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500 500 MUD WT: 9.75 VIS: 42.00 500
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o ROP (ft/Hr) L L/ ROP (ft/Hr) \ ROP (ft/
GAMMA (ap) GAMMA (ap}) GAMMA
83 8ol |\ | 76 85
< 0 ] < 0 0
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1500 1500 1500
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GAS (Units) GAS (Units) v - \\ / GAS (Uni
CQ1-C4 (PP 567U CG1-C4 (PP . . C1-C4 (Pl
248u /] N T
- v N 184u / i
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0 \rm i ~ 0
T T ] T
0,190 10,200 10,210 10,220 10,230 10,240 10,250 10,260 10,270 10,280 10,290 10,300 10,310 10,320 10,330 10,340 10,350 10,360 10,370 10,380 10,390 10,400 1
6500 MD: 10,247' 6500 MD: 10,337' 6500
TVD: 6,997.89 TVD: 6,998.65'
Inclination: 89.38 ° Inclination: 89.66 °
Azimuth: 1.87° Azimuth: 1.63°
VS: 1,639.57 VS: 1,729.56'
TR | T R R LML ST bt P s Ay SO I SRR A T SO S L R I e L o Rl SRS MG P R SRS M SR S B
r T T 2 T I 2 T - T &
65% CHK: med-dk gry, occ tan, sft-brit, sb blky - sb plty, sb rnd-sb ang, microxIn, 85% CHK: med-dk gry, occ tan, sft-brit, sb blky - sb plty, sb rnd-sb ang, microxIn,
slty tex, occ mot, v calc; 35% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty tex, occ mot, v calc; 15% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd,
slty tex, vfg, v calc; mod fast stmg, bri bl/wh cut, thick sl blotchy bl/whi ring slty tex, vfg, v calc; mod fast stmg, bri bl/wh cut, thick bl/whi ring
7700 | | | | 1 | ] | 7700 | | | I | | 7700
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MUD WT: 9.70 VIS: 43.00 MUD WT: 9.75 VIS: 44.00°%°
250 7 7 250
\ e —— p= 152
—
r) x_.mﬂ ™~ O Tr) 118 \\ — _||\\\I|| ROP <l/
) %8| || \ /| GaiviA (o \.I\I/]/\ \.‘/\. \ GAlNA (3 \
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q | VATV (I\}l)}\l./\ nl 9
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S) GAS (units) GAS (units)
) CG1-C4 (PP CG1-C4 (PP
184u
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0,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480 10,490 10,500 10,510 10,520 10,530 10,540 10,550 10,560 10,570 10,580 10,590 10,600 10,610 10,620 1
MD: 10,426' 6500 MD: 10,606'
TVD: 6,998.84' TVD: 6,998.31'
Inclination: 90.09 ° Inclination: 90.25°
Azimuth: 1.4° Azimuth: 0.74°
Faulted into Niobrara "B" Marl
VS: 1,818.56' % 7 7 VS: 1,998.56'
\J .1._-_|.11._-1.11._-1.11..-.-.11..-.-._.1._-_|.11._-_|.11._-1.11._-1.11._-_|._.1._-_|.11._-_|.11._-_|.11._-1.11._-14.1._-1.11._-1.11._-1.11._-1.11._-14.1._-1.11
o e e T e D e e T e T e e el o
60% CHK: med-dk gry, occ tan, sft-brit, sb blky - sb plty, sb rnd-sb ang, microxIn, 80% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty tex, vfg, v calc; 20% 100%
slty tex, occ mot, v calc; 40% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, CHK: med-dk gry, occ tan, sft-brit, sb blky - sb plty, sb rnd-sb ang, microxin, slty ang-s
slty tex, vfg, v calc; mod stmg/milky, bri bl/wh cut, mod thick bl/whi ring 7700 tex, occ mot, v calc; mod stmg/milky, bri bl/wh cut, mod thick bl/whi ring 7700 cut, n
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7 _ MUD WT: 9.75 VIS: 42.00 j 500
173 250 170 250
163 157 =
— et
ROP (ft/Hr) N OP (ft/hr) 117 ™S\
N GAMMA (ap})
— —
rl\\ / —1 0 .\/\J/\/\(/( o
0 0
1500 1500
150000 150000
GAS (units) GAS (units)
G1-C4 /(PP Q1-C4 (PP
70u 112u ”_.”_.mc
B ' B '
_ b 66u f 68 f
—— — — —1 —
0,630 10,640 10,650 10,660 10,670 10,680 10,690 10,700 10,710 10,720 10,730 10,740 10,750 10,760 10,770 10,780 10,790 10,800 10,810 10,820 10,830 10,840 1
MD: 10,696' MD: 10,786' 6500
TVD: 6,997.77 TVD: 6,996.67
Inclination: 90.43° Inclination: 90.98 °
Azimuth: 1.8° Azimuth: 1.63°
VS: 2,088.55' VS: 2,178.55'
_._-_u 0 0 T T 0 0 T 0 0 0 T T 0 0 T 0 0 0 T T 0 0 T 0 0 0 T Y 0 0 T 0 0 0 T T -
R e B L e T e T T o T T e e T e T T W ea T
TVD (ft) TVD (ft)

MRLST: dk gry/blk, frm-brit, sb blky-sb plty, sb 95% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty tex, vfg, v calc; 5% 90% MRLST: dk gry/blk, frm-brit, sb blky,
b rnd, slty tex, vfg, v calc; mod stmg, bri bl/wh CHK: med-dk gry, occ tan, sft-brit, sb blky - sb plty, sb rnd-sb ang, microxin, slty frags; 10% CHK: med-dk gry, occ tan, sft-|
10d thick bl/whi ring 7700 tex, occ mot, tr bent; mod stmg/milky, bri bl/wh cut, mod thick bl/whi ring 7700 slty tex, occ mot, tr bent; mod fast stmg/m
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250 250 173
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1500 1500
15000 150000
GAS (units) GAS (units)
CG1-C4 (PP Q1-C4 (PP
222u - 194u -
0
0 ] 0
10,870 10,880 10,890 10,900 10,910 10,920 10,940 10,960 10,970 10,980 11,000 11,010 11,030 11,050 11,060 1
MD: 10,876 6500 MD: 10,966' 6500 MD: 11,056'
TVD: 6,995.17 TVD: 6,993.38' TVD: 6,992.05'
Inclination: 90.92 ° Inclination: 91.36 ° Inclination: 90.34 °
Azimuth: 1.75° Azimuth: 1.5° Azimuth: 1.39°
VS: 2,268.53' VS: 2,358.51 VS: 2,463.24'
T T 0 T 0 0 0 T T I I IT I I IT IT I I IT I I IT IT I I ﬂ{ﬂ.ﬂ- I I I ._-_u,
T T .11._-1.11._-1.11._-1.11._-1._.1._-1 ._-1.11._-1.11._-1.11._-1._.1._-1 T ._-1.11._-1 aT .11._-1.11._-1.11._-1.11._-1._.1._-1 ar aT ._-1.11._-1._.1 ._-1.11._-1 .11._-1.11._-1.11._-1.11._-1
TVD (ft) TVD (ft)
b ang-sb rnd, slty tex, vfg, v calc, occ foss 90% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty tex, vfg, v calc, tr foss 90% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty te>
orit, sb blky - sb plty, sb rnd-sb ang, microxin, frags; 10% CHK: med-dk gry, occ tan, sft-brit, sb blky - sb plty, sb rnd-sb ang, CHK: med-dk gry, occ tan, sft-brit, sb blky - sb plty, sb rnd-sb a
ilky, bri bl/wh cut, mod thick bl/whi ring 7 7700 microxIn, slty tex, occ mot; mod fast stmg/milky, bri bl/wh cut, mod thick bl/whi ring 7700 occ mot; tr pyr; mod fast stmg, bri bl/wh cut, mod thick bl/whi r
| | | | | | | | | | | | | | | | | |
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wmm MUD WT: 9.80 VIS: 0.42 wmm
”_.N\_m 133 137 [
= i L oy | 1157 7z i
— L /| GAVMMA ) \ \ \ 138 \I\I
— B v
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0 P \ o
0 0
1500 1500
15000 150000
GAS (Units) GAS (Units)
Q1-C4 (PP Q1-Ca /(PP

Mo”,_.c 179u 153u

v ] a0 g 115u &
>~
= Lem i |

1,070 11,080 11,090 11,100 11,110 11,120 11,130 11,140 11,150 11,160 11,170 11,180 11,190 11,200 11,210 11,220 11,230 11,240 11,250 11,260 11,270 11,280 1

6500 MD: 11,146' 6500 MD: 11,236'
TVD: 6,991.58' TVD: 6,991.58'
Inclination: 90.25° Inclination: 89.75°
Azimuth: 359.49° Azimuth: 1.3°
VS: 2,553.23' VS: 2,643.22'
. I IT I I IT IT JJ-H{H IT I I IT IT I I I IT I I IT IT I I I IT I I IT IT I I I IT I I :
S e T e 2 T e T e T AT e e T e T ey T T e e e T e T e T T e e e T e T ey T T e e T e T T T e e T e Ty T AT e e T e T ey T AT e e T e T o T T e 2T e T
TVD (f) TVD (f)
., vig, v calc; 10% 95% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty tex, vfg, v calc; 95% MRLST: dk gry/blk, frm-brit, sb blky, sb rnd, slty tex, vfg, v calc;
ng, microxin, slty tex, 5% CHK: dk gry, sft-brit, sb blky - sb plty, sb rnd-sb ang, microxIn, slty tex, occ 5% CHK: med-dk gry, sft-brit, sb blky, sb rnd-sb ang, microxin, slty tex,
ing 7 7 7700 mot; tr pyr, tr fos frags, tr bent; mod stmg, bri bl/wh cut, mod thick bl/whi ring 7700 occ mot, tr fos frags; mod stmg, bri bl/wh cut, mod thick bl/whi ring
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500 500 500
250 250 250
162
N 147 144
e Qb (fif \\V ™\ | — ROP (ft/Hr) 4 ot ROP (ft/]
GANMA (apf) @ N » A (a) el
| |65] 7 + /
0 0 0
0 0 0
1500 1500 1500
150001 150000 150000
GAS (units) GAS (Units) GAS (Uni
Q1-C4 (PP Q1-C4|(PP Q1-C4|(P
227u
- 77u
181u ,
q , o 132u - a
: 5 !
1,290 11,300 11,310 11,320 11,330 11,340 11,350 11,360 11,370 11,380 11,390 11,400 11,410 11,420 11,430 11,440 11,450 11,460 11,470 11,480 11,490 11,500 1
6500 MD: 11,326 6500 MD: 11,416' MD: 11,506'
TVD: 6,991.22' TVD: 6,991.36' TVD: 6,992.
Inclination: 90.71° Inclination: 89.11° Inclination: ¢
Azimuth: 1.31° Azimuth: 2.78° Azimuth: 2.¢
VS: 2,733.2 Faulted into Niobrara "C" Bench VS: 2,823.14 VS: 2,913.0
I il i E i = I = i il .&: T e Tit] ST ._._., T ,._._. VIt e b R T L L M T L R
T Moy Woe T e T e Moy T T T T AT
TVD (ft) NH._._.H._._.H._._.._._.._._.H._._.H._._.H._._.H._._.._H._.GUQ._M._._.H._._.H._._.H._._.H4H4H4H4H4H4H4H4H4H4
90% MRLST: dk gry/blk, frm-brit, sb blky-sb plty, sb rnd-sb ang, slty tex, 95% MRLST: dk gry/blk, frm-brit, sb blky-sb plty, sb rnd-sb ang, sty tex,
vfg, v calc; 10% CHK: med-dk gry, sft-brit, sb blky, sb rnd, microxIn, slty vig, v calc; 5% CHK: dk gry, sft-brit, sb blky, sb rnd, microxIn, sty tex,
. i i iri t; d st bri bl/wh cut d thick bl/whi ri
7700 tex, n,uon mot, tr qow frags; ,Boa mzzo__cz bl/wh n,E_ mod ﬁs,_n_A bl/whi J_:m 7700 0cc mot; mod stmg, bri bl/wh cut, mo IC whni ring 7700
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500 500
250 250
| 153
7T \\./ 1
o) s » nis) Ny L~ ROP (ft/hr)
?R\' \‘\‘I | - 84 /7 —— GAMMA (apf) ,“‘/ 4 95 N GANIMA (ap)
64 0 NV 0
0 0
1500 1500
150000 150000
S) GAS (units) GAS (units)
) CG1-C4 (PP CG1-C4 (PP
77u 89u wmc
W 93u 0 B ] E
L -
I I I n
1,510 11,520 11,530 11,540 11,550 11,560 11,570 11,580 11,590 11,600 11,610 11,620 11,630 11,640 11,650 11,660 11,670 11,680 11,690 11,700 11,710 11,720 1
MD: 11,596' MD: 11,686' 6500
52' TVD: 6,992.97 TVD: 6,992.68'
39.42 ° Inclination: 90° Inclination: 90.37 °
)° Azimuth: 2.5° Azimuth: 2.47°
3' VS: 3,002.94' VS: 3,092.85'
ot s AN S W e st e S e D I S e B s AL ._._., o n N s L Lt e Yo ) o i T L e A i | Ao T e .._—_‘__4_._\ T e SV e T LT P T LT i e P L T e
60% MRLST: dk gry/blk, frm-brit, sb blky, occ plty, sb rnd-sb ang, slty tex, vfg, v 90% CHK: It-dk gry, sft-brit, sb blky-plty, sb rnd, microxIn, slty-mot tex, v 95% CHK:
calc; 40% CHK: med-dk gry, sft-brit, sb blky, sb rnd, microxIn, slty-mot tex; tr fos calc; 10% MRLST: dk gry/blk, frm-brit, sb blky, sb ang-sb rnd, slty tex, vfg, v tex, v calc;
frags, tr pyr; mod fast stmg, bri bl/wh cut, thick sl blotchy bl/whi ring 7700 calc; mod fast stmg, bri bl/wh cut, thick sl blotchy bl/whi ring 7700 vfg, v calc;
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MUD WT: 9.90 VIS: 44.00 500 MUD WT: 9.90 VIS: 45.0 500
250 250
AT ] 1 an
P am - — raml L 7
PR ROP (ft/Hr) A RQP (fthr) | —
A 91 GAVIMA (ap) /| GAUMA (ad
61 68 57 [l 61
0 0
0 0
1500 1500
150000 150000
GAS (units) GAS (units)
CG1-C4 (PP CG1-C4 (PP
78u 83u
100u 0 7- 67u 0 -
— = nl — A\
1,730 11,740 11,750 11,760 11,770 11,780 11,790 11,800 11,810 11,820 11,830 11,840 11,850 11,860 11,870 11,880 11,890 11,900 11,910 11,920 11,930 11,940 1
MD: 11,776' 6500 MD: 11,866' 6500 MI
TVD: 6,992.39 TVD: 6,992.28' TV
Inclination: 90° Inclination: 90.15° Inc
Azimuth: 1.67° Azimuth: 1.18° Az
VS: 3,182.79 VS: 3,272.76' V<
S A A g L o e e s e e B e s S S e L Y o A A g s S L e S e A o e S L o e T R R L Sy B e M A g s S L e e e i S LY S s e i e S e LY
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TVD (ft) TVD (ft)
t-dk gry/tan, sft-brit, sb blky-plty, sb rnd, microxIn, slty-mot 100% CHK: It-med gry/tan, sft-brit, sb blky-plty, sb rnd-sb ang, 95% CHK: It-dk gry/tan, sft-brit,
5% MRLST: dk gry/blk, frm-brit, sb blky, sb ang, slty tex, microxIn, slty-mot tex, v calc; mod fast stmg, bri bl/wh cut, thick tex, v calc; 5% MRLST: dk gry/bl
mod fast stmg, bri bl/wh cut, thick bl/whi ring 7700 bl/whi ring 7 7 7 7 7 7700 vfg, v calc; mod fast stmg, bri bl
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2/1/15 500
=1 200 250
P = = P = A~ A — T
AT i) \\ ROP (ft/Hr)
84 \\ GAMMA (ap 25 \\I GAMMA (apf) 96
57
0 0
0 0
1500 1500
15000 150000
GAS (Units) GAS (Units)
CG1-C4 (PP Q1-C4 (PP
65u 98u
0 - 0
L, 774 4 B3
! 1
T } T —
1,950 11,960 11,970 11,980 11,990 12,000 12,010 12,020 12,030 12,040 12,050 12,060 12,070 12,080 12,090 12,100 12,110 12,120 12,130 12,140 12,150 12,160 1
): 11,956' 6500 MD: 12,046' 6500 MD: 12,136'
D: 6,992.38' TVD: 6,992.5 TVD: 6,992.05'
lination: 89.72 ° Inclination: 90.12° Inclination: 90.46 °
imuth: 0.79° Azimuth: 0.3° Azimuth: 0.45°
. 3,362.75' VS: 3,452.75' VS: 3,542.74'
| T | R aLT A e L o A et e e A e B A S b A e A A S B e S s e e L S A A e A e L A s A o e LN e AT LA e L A e et L
T T o T T T T T T T T T T T T e T T T T o T T o T T T LT n T LT L T LT LT T LT T T TS T T T
TVD (ft) TVD (ft)
sb blky-plty, sb rnd, microxIn, slty-mot 100% CHK: It-med gry, sft-brit, sb blky-plty, sb rnd-sb ang, 95% CHK: med-dk gry, sft-brit, sb blky-plty, sb rnd, mic
k, frm-brit, sb blky, sb ang, slty tex, microxIn, slty-mot tex, v calc, tr mrlst; mod fast stmg, bri bl/wh tex, v calc; 5% MRLST: dk gry/blk, frm-brit, sb blky, sb |
/wh cut, thick sl blotchy bl/whi ring 7700 cut, thick bl/whi ring 7 7 7700 vfg, v calc; mod fast stmg, bri bl/wh cut, thick bl/whi rir
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=00 =00 MUD WT: 9.90 VIS: 45.
250 250 _ 7
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GAS (units) GAS (units)
CG1-C4 (PP Q1-C4 (PP
126u
: ”_.om,c 78u
- 218u
0 E 0 120u B
ha i O FH 1
2,170 12,180 12,190 12,200 12,210 12,220 12,230 12,240 12,250 12,260 12,270 12,280 12,290 12,300 12,310 12,320 12,330 12,340 12,350 12,360 12,370 12,380 1
6500 6500 MD: 12,316'
TVD: 6,989.3
Inclination: 91.29°
Azimuth: 0.32°
VS: 3,722.72'
 EPRERT Y L P TR Y S LSS, | FIPRARTY | P TR Y ST | el | ECSPRRT 1S P TR | S, LS L | FPPRRT | P YRR | R L s, | FXIPPIART 1L PR s 1 SRR | SRRl 1 FOPy 1 LRSIy P A .o i (ARSI TR RO . A, . ) (AR 7SI TR T, . ) (AR S0 TR .. A .
T T e L e e R e e R R R
TVD (ft) TVD (ft)
roxIn, slty-mot 85% CHK: dk gry, sft-brit, sb blky, sb rnd, microxIn, slty-mot tex, v 60% MRLST: dk gry/blk, frm-brit, sb blky, sb rnd, slty tex, vfg, v calc;
ang, slty tex, calc; 15% MRLST: dk gry/blk, frm-brit, sb blky, sb ang, slty tex, vfg, 40% CHK: dk gry, sft-brit, sb blky, sb rnd-sb ang, microxin, slty tex, occ
g 7700 calc; mod fast stmg, bri bl/wh cut, thick sl blotchy bl/whi ring 7700 mot; tr bent; mod stmg/milky, bri bl/wh cut, mod thick bl/whi ring
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om_v 500 500 500
250 250 250
N - i~ 144
AN L L |
\}\. 7 - 105} BOP-Gitn) \ =~ T Rop (i
A GANMA (apf) 133 l\ GANAL GANMMA
122
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1500 1500 1500
15000 150000 150000
GAS (Units) GAS (Units) GAS (Uni
CQ1-C4 (PP CG1-C4 (PP C1-C4 (Pl
97u 107u
0 g 143u 9 B 90u 0
! — 0 ] -
2,390 12,400 12,410 12,420 12,430 12,440 12,450 12,460 12,470 12,480 12,490 12,500 12,510 12,520 12,530 12,540 12,550 12,560 12,570 12,580 12,590 12,600 1
MD: 12,406’ MD: 12,496’ MD: 12,586’ 6500
TVD: 6,988.53' TVD: 6,988.73' TVD: 6,988.36'
Inclination: 89.69 ° Inclination: 90.06 ° Inclination: 90.4 °
Azimuth: 1.28° Azimuth: 0.82° Azimuth: 0.53°
VS: 3,812.7 VS: 3,902.68' VS: 3,992.68'
B L R P L T I LR D i
TVD (ft) TVD (ft) TVD (ft)
75% CHK: dk gry, sft-brit, sb blky, sb rnd, microxIn, slty-mot tex, v 90% CHK: med-dk gry, sft-brit, sb blky, sb rnd, microxIn, slty-mot tex, v
calc; 25% MRLST: dk gry/blk, frm-brit, sb blky, sb ang, slty tex, vfg, calc; 10% MRLST: dk gry/blk, frm-brit, sb blky, sb rnd-sb ang, slty tex,
calc; mod fast stmg, bri bl/wh cut, thick sl blotchy bl/whi ring vfg, v calc; mod fast stmg, bri bl/wh cut, thick sl blotchy bl/whi ring
7700 | | 1 | | | 7700 | | | 1 | | | 7700
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wmm MUD WT: 9.90 VIS: 44.00
- = - - L L
=120 o // ROP (ftltir) \\\I\ ™~
ap}) — o 7 GANMMA (apf) S~
/- i 7 = /
95
A\ .
0
1500
150000
TD'D WELL @ 12,764' MD @
04:56 HOURS ON 2/1/15
s) GAS (Units)
) CG1-C4 (PP
153u 162u
N\ =
B q 133u ] B \\ //{\ v Nl p
||\{||\\ ~ - 5 S
2,610 12,620 12,630 12,640 12,650 12,660 12,670 12,680 12,690 12,700 12,710 12,720 12,730 12,740 12,750 12,760 12,770 12,780 12,790 12,¢
6500 MD: 12,722' MD: 12,764’
TVD: 6,987.01' TVD: 6,986.47
Inclination: 90.74 ° PTB |Inclination: 90.74 ° THANK YOU FOR CHOOSING
Azimuth: 359.6 Azimuth: 359.6 COLUMBINE LOGGING, INC.
VS: 4,114.24 VS: 4,156.21'
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90% CHK: med-dk gry, sft-brit, sb blky, sb rnd, microxIn, slty-mot
85% CHK: med-dk gry, sft-brit, sb blky, sb rnd, microxIn, slty-mot tex, v tex, v calc; 10% MRLST: dk gry/blk, frm-brit, sb blky, sb rnd-sb
calc; 15% MRLST: dk gry/blk, frm-brit, sb blky, sb rnd-sb ang, slty tex, ang, slty tex, vfg, v calc, sl fiss ip; mod fast stmg, bri bl/wh cut,
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