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Scale: 5"/ 100
Measured Depth Log

Well Name State Antelope K-O-28HNB_Lateral
Location SE/SW Section 21, T5N - R62W

State CO County Weld
Country USA Rig Number Xtreme 22
API Number 05-123-41973 Field Wattenberg
Geographic Region D.J. Basin Drilling Completed 10/25/2015

Spud Date 10/16/2015
Surface Coordinates 429 FSL x 2056 FWL (Lat: 40.37913 -104.33080)

Bottom Hole Coordinates 470 FSL x 2602 FWL (Lat: 40.36472 -104.32891)

Ground Elevation 4634 K.B. Elevation 4651
Logged Interval 6770'MD To 11,077' MD Total Depth 11,077' MD
Formation Niobrara "B" Chalk

Type of Drilling Fluid Water Based Mud

Address Bonanza Creek Energy, Inc.
410 17th Street, Suite 1500
Denver, Colorado 80202

Operator

Name Dan Kabala & Brian Spitzmiller

Company Decollement Consulting Inc.

Geologist

Address 13300 Braun Rd.

Golden, CO. 80401
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Bit #: 3 MD: 6,857'
22! Size: 6.125 Inclination: 92.77°
on: 91.97° Mfr.. VAREL Azimuth: 178.98°
Well Bore - 177.98° | Type: VS513DGU TVD: 6,333.06'
TVD 338.64" Depth In: 6,770' TVD (ft) VS: 1,081.29' TVD (ft)
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15% CHK: It-med gy, occ brn, mottld wh, sft - mod
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk mJ_.

5% calc frags.

abn BENT SH w pyr nods.

fst blu-whi rad strmg cut, sl thck sl bri blu resid ring.

180% CHK: It-med gy, occ brn, hly mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. |
20% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, m:?i mottld carb mat.
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20% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, Q:Q;BOEQ carb mat.
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frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk mJ_.
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abn mmz._i. SH w pyr ﬂoaw.

fst blu-whi rad strmg cut, sl thck sl bri blu resid ring.
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MD: 7,382 MD: 7,467' MD: 7,553'
Inclination: 89.26° Inclination: 89.75° Inclination: 90.87°
Azimuth: 181.79° Azimuth: 182.02° Azimuth: 179.28°
TVD: 6,314.69' TVD: 6,315.43' TVD: 6,314.96'
VS: H_Jow.wp. VS: 1,688.15' VS: 1,773.61'
7 7 90% MARL: drk gy/blk, frm-sft, sb plty-sb biky, rthy | | 70% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
80% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, grtty, mottld carb mat. 95% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, grtty, mottld carb mat.
Istr, grtty, mottld carb mat. 7 7 10% CHK: It-med gy, occ brn, mottld wh, sft - mod Istr, grtty, mottld carb mat. 30% CHK: lt-med gy, occ brn, mottld wh, sft - mod 50% CHK: It-med ¢
20% CHK: It-med gy, occ brn, mottld wh, sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl 5% CHK: It-med gy, occ brn, mottld wh, sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl mod frm, occ brit, ¢
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl brn/blk stn. frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl brn/blk stn. sl brn/blk stn.
brn/blk stn. 7 brn/blk stn. 7 50% MARL: drk gy
7 tr calc frags. 7 tr calc frags. Istr, grtty, mottld ce
tr calc frags. abn BENT SH w pyr nods. tr calc frags. abn BENT SH w pyr nods. |
abn BENT SH w pyr nods. 7 abn BENT SH w pyr nods. 7 abn calc xls.
7 7 fmod-good blu-whi rad strmg cut, sl thck sl bri blu 7 7 mod-good blu-whi rad strmg cut, sl thck sl bri blu tr BENT SH w pyr |
good blu-whi rad strmg cut, sl thck sl bri blu resid resid ring. fmod-good blu-whi rad strmg cut, sl thck sl bri blu resid ring. ) 7 )
ring. 6375 resid ring. 6375 Insnt bri blu-whi st
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6275 7 6275
MD: 7,638' MD: 7,724'

Inclination: 91.05°
Azimuth: 180.98°
TVD: 6,313.54'
VS: 1,858.15'

Inclination: 89.54°
Azimuth: 179.79°
TVD: 6,313.1"
VS: 1,943.66'

Jy, occ brn, hly mottld wh, sft -
b plty-sb blky, rthy Istr, v calc,

/blk, frm-sft, sb plty-sb blky, rthy
rb mat.

nods.

mg cut, thck bri blu resid ring.

180% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. | | |
20% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, m:?i mottld carb mat.
abn calc xIs.
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi resid ring.

80% CHK: It-med gy, occ brn, mottld wh, sft -

mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. |

20% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, m:?i mottld carb mat.

abn calc xIs.

tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi resid ring.

180% CHK: It-med gy, occ brn, mottld wh, sft -

mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. |

20% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, m:?i mottld carb mat.

abn calc xIs.
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi resid ring.

90% CHK: It-med gy, occ brn, mottld wh
mod frm, occ brit, sb plty-sb blky, rthy Ist
sl brn/blk stn. ﬁ

10% MARL: drk gy/blk, frm-sft, sb plty-st
Istr, grtty, mottld carb mat.

abn calc xls. 7
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi re
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6275 6275 7 6275

_<_Um Nm.u.o. MD: 7,895 MD: 7,980'

Inclination: 90.15° Inclination: 89.6° Inclination: 89.26°

Azimuth: 179.66° Azimuth: 180.69° Azimuth: 180.12°

TVD: 6,313.33' TVD: 6,313.51' TVD: 6,314.36'

VS: N_omwi.mﬁ <w”7 2,113.81" VS: 2,198.32'

-90% CHK: It-med gy, occ brn, mottld wh, sft - 90% CHK: It-med gy, occ brn, mottld wh, sft - . 7 “00% C
sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, 90% CHK: It-med gy, occ b, mottld wh, sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, 95% CHK: It-med gy, occ bm, mottld wh, sft - mod fi
r, v calc, sl brn/blk stn. | mod frm, occ brit, sb ﬁ_a\.w_o blky, rthy Istr, v calc, sl brn/blk stn. ﬁ mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, Sl brn/

10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy | sl brn/blk stn. 7 10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy sl br/blk stn. | | | 10%
) blky, rthy Istr, grtty, mottld carb mat. 10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, grtty, mottld carb mat. 5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, gr

7 Istr, grtty, mottld carb mat. 7 Istr, grtty, mottld carb mat.

abn calc xIs. 7 7 abn calc xIs. 7 7 abn c:

tr BENT SH w pyr nods. abn calc xls. tr BENT SH w pyr nods. abn calc xls. tr BEN

| | tr BENT SH w pyr nods. | | tr BENT SH w pyr nods.
o Inst bri blu-whi strmg cut, thn blu-whi resid ring. 7 7 Inst bri blu-whi strmg cut, thick blu-whi resid ring. . 7 ) 7 ) oo Inst br
sid ring. 6375 Inst bri blu-whi strmg cut, thick blu-whi resid ring. 6375 Inst bri blu-whi strmg cut, thick blu-whi resid ring. 6375
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7 6275 6275
MD: 8,066' MD: 8,151

Inclination: 90.99°
Azimuth: 181.19°
TVD: 6,314.17"
VS: 2,283.78'

Inclination: 89.63°
Azimuth: 181.68°
TVD: 6,313.71"
VS: 2,368.12'

HK: It-med gy, occ brn, mottld wh, sft -

m, occ brit, sb plty-sb blky, rthy Istr, v calc,
ik stn. |

IARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
3\_7305@ carb mat.

c xIs.

T SH w pyr nods.

i blu-whi strmg cut, thick blu-whi resid ring.

90% CHK: It-med gy, occ brn, mottld wh, sft -

mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. |

10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

abn calc xIs. 7
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, vry thn blu-whi resid ring.

90% CHK: It-med gy, occ brn, mottld wh, sft -

mod frm, occ brit, sb
sl brn/blk stn.

10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

ﬁ_a\.w_o blky, rthy Istr, v calc,

abn calc xls. 7
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi resid ring.

90% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. ﬂ

10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

abn calc xls. 7
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi resid ring.

90% CHK: It-med gy, occ brn
mod frm, occ brit, sb plty-sb k
sl brn/blk stn. ﬂ

10% MARL: drk gy/blk, frm-sf
Istr, grtty, mottld carb mat.

abn calc xIs. 7
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thic
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7 6275 7 _ 6275
MD: 8,236' MD: 8,321' MD: 8,406'

Inclination: 90.59°
Azimuth: 180.91°

Inclination: 89.6°
Azimuth: 181.05°

Inclination: 89.19°
Azimuth: 181.27°

TVD: 6,314.28' TVD: 6,314.14' TVD: 6,314.31"
<w7” N_hmm.\_m.i VS: N_mwim.wm. VS: 2,621.28' 7
“mottld wh, sft -

-95% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. | | |

5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy sl brn/blk stn. 7 7 7

195% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. | | |
5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy

Iky, rthy Istr, v calc,

t, sb plty-sb blky, rthy

95% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. 7 7 7

95% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,

k blu-whi resid ring.

5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

abn calc xIs.
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thn blu-whi resid ring.

Istr, grtty, mottld carb mat. 5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
7 Istr, grtty, mottld carb mat.

abn calc xIs. 7

tr BENT SH w pyr nods. abn calc xls.
7 7 tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi resid ring. 7 7
Inst bri blu-whi strmg cut, thick blu-whi resid ring.

Istr, grtty, mottld carb mat.

abn calc xls.
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi resid ring.
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6275 6275 7
MD: 8,494’ MD: 8,579' MD: 8,664'
Inclination: 90.12° Inclination: 90.99° Inclination: 8
Azimuth: 181.46° Azimuth: 180.16° Azimuth: 178
TVD: 6,314.84' TVD: 6,314.01" TVD: 6,313.3
VS: 2,708.6' VS: 2,793.04' VS: 2,877.73
| | I
7 meQo CHK: It-med gy, occ brn, mottld wh, sft - 100% CHK: It-med gy, occ brn, mottld wh, sft -

95% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. | | |

5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, Q:Q;BOEQ carb mat.

abn calc xls.

tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi resid ring.

sl brn/blk stn. | |

Istr, grtty, mottld carb mat.

abn calc xIs.
tr BENT SH w pyr nods.

mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,

5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy

Inst bri blu-whi strmg cut, thick blu-whi resid ring.

95% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. ﬂ | 7

5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

abn calc xls. 7
tr BENT SH w pyr nods.

Inst bri blu-whi strmg cut, thick blu-whi resid ring.

sl brn/blk stn.
grtty, mottld carb mat.

abn calc xls. 7
tr BENT SH w pyr nods.

mod frm, occ brit, sb ﬂ_a\.w_o blky, rthy Istr, v calc,

tr MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr,

Inst bri blu-whi strmg cut, thick blu-whi resid ring.

100% CHK: It-mec
mod frm, occ brit,
sl brn/blk stn.

tr MARL: drk gy/bl
grtty, BoJ_Q carb 1
abn calc xIs.

tr BENT SH w pyr

Inst bri blu-whi stri
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6275 _ 6275 7

MD: 8,749’ MD: 8.835'
wom% Inclination: mm.ﬁoo Inclination: 88.76°
.m. Azimuth: 179.45 Azimuth: 179.98°
| TVD: 6,313.85 TVD: 6,315.22'
VS: 2,962.46 Vs w_obm.om.

100% CHK: It-med gy, occ brn, mottld wh, sft - 190% CHK: It-med gy, occ brn, mottld wh, sft -
I gy, occ brn, mottld wh, sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, 100% CHK: It-med gy, occ brn, mottld wh, sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, 90% CHK: It-med gy, occ brn, mottld wt
sb ﬂ_a\.w_o U__AJ rthy Istr, v calc, sl brn/blk stn. ﬂ | mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl brn/blk stn. | | mod frm, occ brit, sb plty-sb U_J\_ rthy ls

tr MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, | sl brn/blk stn. | | 10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy sl brn/blk stn. 7
k, frm-sft, sb plty-sb biky, rthy Istr, grtty, mottld carb mat. tr MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, Istr, grtty, mottld carb mat. 10% MARL: drk gy/blk, frm-sft, sb plty-s
nat. 7 7 grtty, Bon_ia carb mat. 7 Istr, m:j mottld carb mat.

abn calc xIs. abn calc xls.

tr BENT SH w pyr nods. abn calc xls. tr BENT SH w pyr nods. abn calc xls.
:o,ﬂm. 7 7 tr BENT SH w pyr nods. 7 7 tr BENT SH w pyr nods.

. o Inst bri blu-whi strmg cut, thick blu-whi resid ring. 7 7 Inst bri blu-whi strmg cut, thick blu-whi resid ring. 7 7

Mg cut, thick blu-whi resid ring. 6375 Inst bri blu-whi strmg cut, thick blu-whi resid ring. 6375 Inst bri blu-whi strmg cut, thn blu-whi re
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6275 6275 7 6275
MD: 8,920’ MD: 9,005 _<_Um wbwo.
Inclination: 89.75° Inclination: 91.14° _:n.__:mzo? 90.06°
Azimuth: 180.4° Azimuth: 180.65° Azimuth: 180.29°
TVD: 6,316.33' TVD: 6,315.67" TVD: 6,314.78
VS: 3,132.6' VS: 3,217.09' VS: w_wou.i.mo
7 7
ﬁoQo CHK: It-med gy, occ brn, mottld wh, sft - 50% CHK: It-med gy, occ brn, mottld wh, sft - 70% CHK: It-med gy, occ brn, mottld wh, sft - 80% C
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, mod frm moo brit mc,n_a\.w_o m__Q rthy _wﬂ_q v calc mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, 70% CHK: It-med gy, occ brn, mottld wh, sft - mod fr
sl brn/blk stn. 7 o US\U__M sin ’ 7 ) ’ ’ sl brn/blk stn. ﬂ mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl brn/t
0, . - . . . _ -~ 0,
30% MARL: drk gyfblk, frm-sft, sb plty-sb biky, rthy [ Zoo "viior e o b pity-sb biky, rthy 30% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy sl brn/blk stn. | | 20% M
Istr, grtty, mottld carb mat. Istr, grity, mottld carb mat Istr, grtty, mottld carb mat. 30% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, gr
7 el 7 ' 7 7 Istr, m:?i mottld carb mat.
abn calc xIs. abn calc xls. com ce
abn calc xIs.
tr BENT SH w pyr nods. tr BENT SH w pyr nods tr BENT SH w pyr nods. abn calc xls.
7 7 7 7 ' 7 7 tr BENT SH w pyr nods. V fst b
Inst bri blu-whi strmg cut, thn blu-whi resid ring. Inst bri blu-whi strmg cut, thn blu-whi resid ring Inst bri blu-whi strmg cut, thn blu-whi resid ring. 7 7 resid ri
6375 ' ' 6375 Inst bri blu-whi strmg cut, thn blu-whi resid ring. 6375
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6275 6275
MD: 9,176 MD: 9,263

Inclination: 88.14°
Azimuth: 181.92°
TVD: 6,316.13"
VS: 3,386.96'

Inclination: 88.86°
Azimuth: 182.35°
TVD: 6,318.41"
VS: 3,473.11"

HK: It-med gy, occ brn, mottld wh, sft -

M, occ brit, sb
lk stn.

ﬂ_a\.w_o blky, rthy Istr, v calc,

ARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy

ty, mottld carb mat.

c xls.

i blu-whi rad strmg cut, mod thck blu-whi

ng.

80% CHK: It-med gy, occ brn, mottld wh, sft -

mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. | |

20% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

com calc xls.

V fst bri blu-whi rad strmg cut, thck blu-whi resid

-70% CHK: It-med gy, occ brn, mottld wh, sft -

mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. |

30% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

com calc xls.

Inst bri blu-whi rad strmg cut, sl thck blu-whi resid
ring.

60% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. ﬂ

40% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

com calc xls, rr BENT SH

Inst bri blu-whi blooming cut, thck blu-whi resid

70% CHK: It-med gy, occ brn.
mod frm, occ brit, sb plty-sb b
sl brn/blk stn. |

30% MARL: drk gy/blk, frm-sf
Istr, grtty, mottld carb mat.

com calc xls.

Inst bri blu-whi blooming cut, |
resid ring.
6375
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6275 6275
MD: 9,349 MD: 9,436’ MD:9522°
Inclination: 89.97° Inclination: 91.17° _:n.__:m:_o:. 90.71
Azimuth: 180.53° Azimuth: 179.95° Azimuith: 180.23°
TVD: 6,319.28' TVD: 6,318.42' TVD: 6,317.01
VS: 3,558.43' <m7” 3,644.95' | zJa Target: 6,716' MD VS: wuwoé
, f
mottld wh, sft - 90% CHK: It-med gy, occ brn, mottld wh, sft - mod TVD (ft)

lky, rthy Istr, v calc, 80% CHK: It-med gy, occ brn, mottld wh, sft -

mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc,
sl brn/blk stn. |

20% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

com calc xls, rr BENT SH
mod thck blu-whi 7 7

Inst bri blu-whi blooming cut, sl thck blu-whi resid
ring.

, sb plty-sb blky, rthy

90% CHK: It-med gy, occ brn, mottld wh, sft - mod
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk stn. | |

frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk stn. | | |
10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat. 10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
7 7 Istr, grtty, mottld carb mat.
com calc xls, tr BENT SH 7 7
7 7 com calc xls, tr BENT SH
Inst bri blu-whi rad strmg cut, sl thck blu-whi resid 7 7
ring. Inst bri blu-whi rad strmg cut, sl thck blu-whi resid
6375 ring.

50% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

50% CHK: It-med gy, occ brn, mottld wh, sft - mod
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk stn.

com calc xls, rr BENT SH

Mod fst sl bri blu-whi rad strmg cut, sl thck blu-whi
resid ring.
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6275 6275
MD: 9,607' MD: 9,693'

Inclination: 90.35°
Azimuth: 176.88°
TVD: 6,316.22"'
VS: 3,815.24'

Inclination: 89.26°
Azimuth: 180.8°
TVD: 6,316.51"
VS: 3,900.95'

60% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

40% CHK: It-med gy, occ brn, mottld wh, sft - mod
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk stn.

com calc xls, tr BENT SH

Mod fst sl bri blu-whi rad strmg cut, sl thn blu-whi
resid ring.

60% CHK: It-med gy, occ brn, mottld wh, sft - mod
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk stn. |

40% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

occ calc xls

v fst bri blu-whi blooming cut, sl thck blu-whi resid

80% CHK: It-med gy, occ brn, mottld wh, sft - mod
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl

brn/blk stn.

20% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy

Istr, grtty, mottld carb

com calc xls

mat.

v fst bri blu-whi rad strmg cut, sl thck blu-whi resid

90% CHK: It-med gy, occ brn, mottld wh, sft - mod
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk stn. |

10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

tr calc xls

v fst bri blu-whi rad strmg cut, sl thck blu-whi resid
ring.
6375

95% CHK: It-med
frm, occ brit, sb plt
brn/blk stn.

5% MARL: drk gy/
Istr, grtty, mottld c:

com calc xls, rr BE

v fst bri blu-whi rac
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6275 7 6275
MD: 9,951'
) ) MD: 9,865' ST o
_<_U” w_ﬂ.mo. o Inclination: 92.04° _:n.__:m:_o:. 90.71
Inclination: 90.78 . Azimuth: 180.76°
. . o Azimuth: 180.86°
Azimuth: 180.99 TVD: 6,312.33"
. . TVD: 6,314.39' ’
TVD: 6,316.48 VS: 4.071.76' VS: 4,157.18'
VS: w_omqi.wm. 7 ’ ’
TVD (ft) 7 90% CHK: It-med gy, occ brn, mottld wh, sft - mod
gy, occ brn, mottld wh, sft - mod 90% CHK: It-med gy, occ brn, mottld wh, sft - mod 90% CHK: It-med gy, occ brn, mottld wh, sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, s| 80% CHK: It-med gy, occ brn, mottld wh,
y-sb blky, rthy Istr, v calc, sl frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl brn/blk stn. 7 frm, occ brit, sb plty-sb blky, rthy Istr, v ca
7 7 7 brn/blk stn. 7 brn/blk stn. 7 10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy  |br/blk stn. 7
blk, frm-sft, sb plty-sb blky, rthy 10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy 10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, grtty, mottld carb mat. 20% MARL: drk gy/blk, frm-sft, sb plty-sb
arb mat. Istr, grtty, mottld carb mat. Istr, grtty, mottld carb mat. Istr, grtty, mottld carb mat.
7 rr calc xIs
NT SH rr calc xls rr calc xls tr calc xls
7 ! ) ) ) ) ) v fst bri blu-whi rad strmg cut, sl thck blu-whi resid
I strmg cut, sl thek blu-whi resid mod fst bri blu-whi rad strmg cut, sl thck blu-whi v fst bri blu-whi rad strmg cut, sl thck blu-whi resid ring. instnt bri blu-whi blooming cut, sl thck blu
resid ring. ring. 6375 ring.
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6275 7 6275 6275

MD: 10,036 MD: 10,122' MD: 10,2(
Inclination: 89.08° Inclination: 89.78° Inclinatior
Azimuth: 181.89° Azimuth: 181.69° Azimuth:
TVD: m_wﬁ.».m. TVD: 6,313.34' TVD: 6,31
<w7” 4,241.53 7 VS: A_Jmm.uo. VS: 4,411
90% CHK: It-med gy, occ brn, mottld wh, sft - mod 95% CHK: It-med gy, occ brn, mottld wh, sft - mod TVR ()
sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl 95% CHK: It-med gy, occ brn, mottld wh, sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl 95% CHK: It-med gy, occ brn, mottld wh, sft - mod 90% C
Ic, sl brn/blk stn. | | | frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl brn/blk stn. | | | frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl frm, oc
10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy brn/blk stn. 7 7 7 5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy brn/blk stn. | | | brn/blk
blky, rthy Istr, grtty, mottld carb mat. 5% MARL: drk gy/blk, frm-sft, sb pity-sb blky, rthy Istr, grtty, mottld carb mat. 5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy 10% M
7 Istr, grtty, mottld carb mat. Istr, grtty, mottld carb mat. Istr, grt

com calc xls tr calc xls 7
7 rr calc xls 1t calc xlIs tr calc

instnt bri blu-whi blooming cut, sl thck blu-whi resid instnt bri blu-whi rad strmg cut, thck blu-whi resid 7
whi resid instnt bri blu-whi rad strmg cut, thck blu-whi resid ring. instnt bri blu-whi blooming cut, mod thck blu-whi instnt
ring. 6375 resid ring. resid ri
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7 6275 6275
v MD: 10,292' MD: 10,377'
: 88.87° Inclination: 89.72° Inclination: 91.05°
181.63° Azimuth: 180.82° Azimuth: 181.74°
4.34' TVD: 6,315.39' TVD: 6,314.82'
.oJ VS: 4,495.44' <7w“ 4,579.8'
7 7 TVD (ft) TVD (ft)

HK: It-med gy, occ brn, mottld wh, sft - mod
c brit, sb plty-sb blky, rthy Istr, v calc, sl

stn. |

ARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy

ty, mottld carb mat.

xls

ri blu-whi rad strmg cut, mod thck blu-whi

ng.

90% CHK: It-med gy, occ brn, mottld wh, sft - mod
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk stn. | |

10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

occ calc xlIs, rr BENT SH

instnt bri blu-whi rad strmg cut, sl thck blu-whi resid

95% CHK: It-med gy, occ brn, mottld wh, sft - mod
frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk stn. | | |

5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

occ calc xIs, rr BENT SH

instnt bri blu-whi rad strmg cut, sl thck blu-whi resid

100% CHK: It-med gy, occ brn, mottld wh, sft -
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
brn/blk stn. |

com MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat.

abndt calc xlIs, rr BENT SH

instnt bri blu-whi rad strmg cut, sl thck blu-whi resid

95% CHK: It-med gy, occ brn,
frm, occ brit, sb plty-sb blky, r
brn/blk stn. |

5% MARL: drk gy/blk, frm-sft,
Istr, grtty, mottld carb mat.

abndt calc xlIs, rr BENT SH

V fst bri blu-whi rad strmg cut,
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6275 _ 6275
ﬁww:%_.wmm 90.03° o e MD: 10,634
: AP Inclination: 88.63 Inclination: 89.59°
Azimuth: 181.7 Azimuth: 180.28° — o
. , Azimuth: 179.51
TVD: 6,314.01 TVD: 6.315'
VS: 4,665.07' o , TVD: 6,316.34'
il /ﬂw. 4,749.47 Vs ai_mwm.om.
95% CHK: It-med gy, occ brn, mottld wh, sft - mod TVD (ft) 7
mottld wh, sft - mod 90% CHK: It-med gy, occ brn, mottld wh, sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl 100% CHK: It-med gy, occ brn, mottld wh, sft - 100% CHK: It-med gy, occ brn, mottld wh, sft -
hy Istr, v calc, sl frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl brn/blk stn. 7 7 7 mod frm, occ brit, sb ﬂ_a\.w_o blky, rthy Istr, v calc, sl mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl
7 7 brn/blk stn. 7 506 MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy brn/blk stn. brn/blk stn. 7 7
sb plty-sb blky, rthy 10% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, grtty, mottld carb mat. abndt MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy abndt MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy
Istr, grtty, mottld carb mat. 7 7 Istr, grtty, mottld carb mat. Istr, grtty, mottld carb mat.
7 7 abndt calc xls, rr BENT SH 7 7
abndt calc xIs, rr BENT SH | | com calc xls abndt calc xls
) 7 ) 7 ) V fst bri blu-whi rad strmg cut, sl thck blu-whi resid 7 7
sl thck blu-whi resid V fst bri blu-whi rad strmg cut, mod thck blu-whi Instnt bri blu-whi blooming cut, mod thck blu-whi Instnt bri blu-whi rad strmg cut, mod thck blu-whi
resid ring. resid ring. resid ring.
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6275 6275
MD: 10,720' MD: 10,805
Inclination: 90.71° Inclination: 90.06°
Azimuth: 179.39° Azimuth: 180.85°
TVD: 6,316.11" TVD: 6,315.54'
VS: 4,920.7' VS: 5,005.25'
|
TVD (ft) 7 95% CHK: It-med gy, occ brn, mottld wh, sft - mod
100% CHK: It-med gy, occ brn, mottld wh, sft - 100% CHK: It-med gy, occ brn, mottld wh, sft - 95% CHK: It-med gy, occ brn, mottld wh, sft - mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl 90% CHK: It-med
mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl frm, occ brit, sh plty-sb blky, rthy Istr, v calc, sl brn/blk stn. 7 7 7 frm, occ brit, sb plt
brn/blk stn. ﬂ brn/blk stn. ﬂ brn/blk stn. 7 7 7 5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy brn/blk stn.
abndt MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy abndt MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy 5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, grtty, mottld carb mat. 10% MARL: drk gy
Istr, grtty, mottld carb mat. Istr, grtty, mottld carb mat. Istr, grtty, mottld carb mat. 7 7 Istr, grtty, mottld ce
7 7 7 7 7 rr calc xIs, rr BENT SH 7
com calc xIs rr calc xls, rr BENT SH rr calc xIs, rr BENT SH 7 7 rr calc xls, tr BENT
7 7 7 7 7 V fst bri blu-whi rad strmg cut, mod thck blu-whi 7
Instnt bri blu-whi blooming cut, mod thck blu-whi V fst bri blu-whi rad strmg cut, thck blu-whi resid V fst bri blu-whi rad strmg cut, mod thck blu-whi resid ring. V fst bri blu-whi ra
resid ring. resid ring. 6375 resid ring.
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SefrTrTiTSy SRS ey conditic
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Geology Opera
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Sharon Springs "A" 6154
Sharon Springs "B" 6198
Niobrara "A" Chalk 6223
T ANCA i Niobrara "A" Marl 6231
9 9 Niobrara "B" Chalk 6292
9 9 J_O,Ujm_‘,m .__m,.. _,<_m,=_, I mwm.b, |
T T "t
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6275 6275 7 7
Projection to Bit
MD: 10,893' MD: 10,978' MD: 11,022' MD: 11,077 |
Inclination: 88.9° Inclination: 90.12° Inclination: 90.69° Inclination: 90.69°
Azimuth: 179.97° Azimuth: 180.08° Azimuth: 180.53° Azimuth: 180.53°
TVD: 6,316.34' TVD: 6,317.06' TVD: 6,316.75' TVD: 6,316.09'
VS:5,092.74' VS: 5,177.3' VS: m_mimp.om. <7w” 5,275.73'
_ f
TVD 1Y 7 7 TVD (ft) 7
Jy, occ brn, mottld wh, sft - mod 95% CHK: It-med gy, occ brn, mottld wh, sft - mod 100% CHK: It-med gy, occ brn, mottld wh, sft - 100% CHK: It-med gy, occ brn, mottld wh, sft - 100% CHK: It-med gy, occ brn, mottld wt
y-sb blky, rthy Istr, v calc, sl frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl mod frm, occ brit, sb plty-sb blky, rthy Istr, v calc, sl mod frm, occ brit, sb plty-sb blky, rthy Istr
| | brn/blk stn. | | | brn/blk stn. ﬂ bra/blk stn. ﬂ brn/blk stn. | 7
Iblk, frm-sft, sb plty-sb blky, rthy 5% MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy tr MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, tr MARL: drk gy/blk, frm-sft, sb plty-sb blky, rthy Istr, tr MARL: drk gy/blk, frm-sft, sb plty-sb blk
rb 732. Istr, grtty, 7305@ carb mat. grtty, BoJ_Q carb mat. grtty, BoJ_Q carb mat. grtty, mottld carb mat.
. w_ﬂ rr calc x_J rr calc x_J rr calc x_J rr calc xls
1 strmg cut, mod thck blu-whi V fst bri blu-whi blooming, mod thck blu-whi resid Instnt bri blu-whi blooming, mod thck blu-whi resid Instnt bri blu-whi blooming, mod thck blu-whi resid Instnt bri blu-whi blooming, mod thck blu-
ring. ring. ring. ring.
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10000
1000000
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s, on 10/25/2015, wiper trip 15
pump high viscosity sweeps,
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t)ACTUAL TVD (ft)ACTUAL MD (ft)

6106 6191
6142 6232
6180 6278
6232 6347
6237 6354
6298 6459
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