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OPERATOR: BONANZA CREEK ENERGY INC.
WELL: ANTELOPE-F-J-17HZ
LOCATION: NENW Sec 17 T5N R62W
COUNTY: WELD

STATE: COLORADO

SPOT: 734 FNL 2027 FWL

ELEVATION: 4690GL 4705KB

FIELD: WATTENBERG

SPUD DATE: 10/22/2012

TD DATE: 10/31/2012

DATES LOGGED: 10/25/2012- 10/31/2012

DEPTHS LOGGED: 5990'- 11,214

LOGGERS: KEVIN GERAGHTY, RYAN SHILLING
DRILLING FLUID: LSND

DRILLING RIG: ENSIGN 128

API: 05-123-3610600

LOG TYPE: HORIZONTAL

SCALE: 1:240 (5 inches per 100 feet)

REMARKS: Wellsite Geological Services Provided By Columbine Logging Inc.

LAT: 40.40461, 104.34918
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W = sbblky, slty-aren, sl-n calc, tr intbd/ ss, occ pyr
= ct, grdg to sh
20% SHY: SS: It-mgy, occ s&p, vf-mf gr, sbang-
sbrd, mod sft-fri, modsrt- psrt, arg cmt, calc, sme
ss, occ sh
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intbd/ ss, 15% SHY: SS: It-mgy, occ s&p, vf-mf
gr, sbang-sbrd, mod sft-fri, modsrt- psrt, arg cmt,
calc, tr glau, tr mdst, tr ss
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tan-brn, bnd Itgy, sft, sbblky-flky, wxy-mot tex, v mgry, tan-brn, bnd Itgy, sft, sbblky-flky, wxy-mot modsft, sbblky- sbplty, wxy-mot, vealc, 25%
calc, tr bent tex, v calc, sme It gy-gn bent, occ yel-brn MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-si
’ | ’ occ plty, rthy Istr, slty -arg tex, org/calc mtx
d ltgy, sft, 80% MRL: Itgy-mgy, gyblk, firm, sbbiky-blky, sity pyr, tr fos, tr bent, g od
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, slty tex, calc, mgry, tan-brn, bnd ltgy, sft, sbblky-flky, wxy-mot 70% CHK: Itgy-mgry, tan-brn, bnd Itgy, sft,

tex, v calc, sme It gy-gn bent, occ yel-brn

sbblky-flky, wxy-mot tex, v calc, 30% MRL: ltgy-
mgy, gyblk, firm, sbblky-blky, slty tex, v arg, sme

mot, tr pyr ctd, sme It gy-gn bent, occ yel-brn, tr
fos' g od
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55% CHK: It-mgy-gybm, occ wh-crm, <wn.o 50% CHK: It-mgy-gybrn, occ wh-crm, vsft- 90% MR
) modsft, sbblky- sbpity, wxy-mot, vealc, 45% modsft, sbblky- sbplty, wxy-mot, vcalc, 50% sbblky, o
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70% CHK: It-mgy-gybrn, occ wh-crm, vsft- 60% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 100% MRL: mgy-dkgy, gyblk, sl hd, brit- occ fri,
modsft, sbblky- sbplty, wxy-mot, vcalc, 30% sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbplty-sbblky, occ plty, rthy Istr, slty -arg tex,
MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-sbblky, mtx, 40% CHK: It-mgy-gybrn, occ wh-crm, vsft- org/calc mtx, sme Ise fos
occ plty, rthy Istr, slty -arg tex, org/calc mtx, sme modsft, sbblky- sbplty, wxy-mot, vcalc, tr Ise fos tr pyr, occ calcite, tr fos, sme Itgn-gy, bent, sme
pyr, tr fos, abnt intbd sec calcite, tr bent, g od tr pyr, trsec calcite, vtr bent, fr-g od ; ) chk, fr od
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L: mgy-dkgy, sl hd, brit- occ fri, sbplty- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-
cc plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
» CHK: It-mgy-gybrn, occ wh-crm, vsft- mtx, 20% CHK: It-mgy-gybrn, occ wh-crm, vsft- mtx, 20% CHK: It-mgy-gybrn, occ wh-crm, vsft-
ibblky- sbplty, wxy-mot, vcalc, sme Ise modsft, sbblky- sbplty, wxy-mot, vcalc, scat Ise modsft, sbblky- sbplty, wxy-mot, vcalc, sme Ise
Ise calcite, tr bent, fr od fos, sme Ise calcite, tr bent, fr od fos, sme Ise calcite, scat bent, fr od
85% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 85% MRL: mgy-dkg

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 15% CHK: It-mgy-gybrn, occ wh-crm, vsft-

modsft, sbblky- sbplty, wxy-mot, vcalc, sme Ise

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 20% CHK: It-mgy-gybrn, occ wh-crm, vsft-

sbblky, occ plty, rthy
mtx, 15% CHK: It-m

modsft, sbblky- sbplty, wxy-mot, vcalc, scat Ise

modsft, sbblky- sbpl

fos, sme Ise calcite, tr bent, fr od

fos, sme Ise calcite, scat bent, fr od

7500

fos, sme Ise calcite,

_ Moderate |
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85% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 85% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 75% MRL: mgy-dkgy, sl hd, brit
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, sty -arg tex, org/calc sbblky, occ plty, rthy Istr, sty -a
mtx, 15% CHK: It-mgy-gybrn, occ wh-crm, vsft- mtx, 15% CHK: It-mgy, occ wh-crm, vsft-modsft, mtx, 25% CHK: It-mgy, occ wh-
modsft, sbblky- sbplty, wxy-mot, vcalc, sme Ise sbblky- sbplty, wxy-mot, vcalc, sme Ise&intbd sbblky- sbplty, wxy-mot, vcalc,
fos, sme Ise calcite, scat bent, fr od fos, sme Ise calcite, sme bent, tr pyr fr od fos, sme Ise calcite, abnt bent,
y, sl hd, brit- occ fri, sbplty- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 75% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-

1 Istr, slty -arg tex, org/calc
gy-gybrn, occ wh-crm, vsft-
ty, wxy-mot, vcalc, sme Ise
scat bent, fr od

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 20% CHK: It-mgy-gybrn, occ wh-crm, vsft-
modsft, sbblky- sbplty, wxy-mot, vcalc, sme
Ise&intbd fos, tr Ise calcite, scat bent, fr od

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 25% CHK: It-mgy, occ wh-crm, vsft-modsft,
sbblky- sbplty, wxy-mot, vcalc, sme Ise&intbd
fos, sme Ise calcite, sme bent, tr pyr fr od
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- occ fri, sbplty- 90% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-
rg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
crm, vsft-modstt, mtx, 10% CHK:lt-mgy, vsft-modsft, sbblky- mtx, 20% CHK:It-mgy, sft-modsft, sbblky- sbplty,
sme Ise&intbd sbplty, wxy-mot, vcalc, tr Ise fos, occ inbd fos, wxy-mot, vealc, tr Ise fos, occ inbd fos, scat wh
tr pyr fr od abnt wh yel bent, sme pyr cotg, g od yel bent, tr pyr cotg, g od
75% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 85% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 75% MRL: mgy-dkgy, sl hd, brit- occ fri, sk

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 25% CHK: It-mgy, occ wh-crm, vsft-modsft,
sbblky- sbplty, wxy-mot, vcalc, sme Ise&intbd

fos, sme Ise calcite, abnt bent, tr pyr fr od

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 15% CHK:It-mgy, vsft-modsft, sbblky-
sbplty, wxy-mot, vcalc, tr Ise fos, occ inbd fos,

sbblky, occ plty, rthy Istr, sty -arg tex, org/

mtx, 25% CHK:lt-mgy, vsft-modsft, sbblky-
sbplty, wxy-mot, vcalc, tr Ise fos, occ inbd

abnt wh yel bent,

sme pyr cotg, g od

7500

wh yel bent, sme pyr cotg, g od
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] _ _ HREEEN | | | | 90% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-
80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 90% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc mtx, 10% CHK:It-mgy, sft-modsft, sbblky- sbplty,
mtx, 20% CHK:It-mgy, vsft-modsft, sbblky- mtx, 10% CHK:It-mgy, sft-modsft, sbblky- sbplty, wxy-mot, vcalc, tr Ise fos, occ inbd fos, occ wh
sbplty, wxy-mot, vcalc, tr Ise fos, occ inbd fos, tr wxy-mot, vcalc, tr Ise fos, occ inbd fos, tr wh yel yel bent, sme pyr cotg, g od
wh yel bent, sme pyr cotg, g od bent, sme pyr cotg, fr od i
0,
plty- 85% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 95% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- mw%x_s_w
‘calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc mix w\ we
. mtx, 15% CHK:lt-mgy, vsft-modsft, sbblky- mtx, 5% CHK:It-mgy, sft-modsft, sbblky- sbplty, WX ..Soﬁ.
fos, tr sbplty, wxy-mot, vcalc, tr Ise fos, occ inbd fos, tr wxy-mot, vcalc, tr Ise fos, occ inbd fos, tr gold- o_ﬁ- m__
) wh yel bent, sme pyr cotg, fr od yel bent, sme pyr cotg, fr od 9 Y
Moderate
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L: mgy-dkgy, sl hd, brit- occ fri, sbplty-
cc plty, rthy Istr, slty -arg tex, org/calc
> CHK:It-mgy, sft-modsft, sbblky- sbplty,
vcalc, mod Ise fos, occ inbd fos, mod

bent, sme pyr cotg, g od
l l l

75% _<=N_L_ 3@<.Q_6<‘_m_ hd, brit- _ooo fri, mcv__ar
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 25% CHK:It-mgy, occ gybrn, sft-modsft,
sbblky- sbplty, wxy-mot, vcalc, mod Ise fos, sme
inbd fos, tr gold- yel bent, tr pyr cotg, fr-g od

85% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 15% CHK:It-mgy, occ gybrn, sft-modsft,
sbblky- sbplty, wxy-mot, vcalc, mod Ise fos, sme
inbd fos, sme gold- yel bent, tr pyr cotg, calcite
frac fl, fr-g od

75% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc

90% MRL: mgy-dk¢
sbblky, occ plty, rth
mtx, 10% CHK:It-m

mtx, 25% CHK:lt-mgy, occ gybrn, sft-modsft,
sbblky- sbplty, wxy-mot, vcalc, mod Ise fos, sme

sbblky- sbplty, wxy:
inbd fos, sme gold-
od

inbd fos, sme gold- yel bent, tr pyr cotg, calcite
frac fl, fr-g od

7500

80% MRL: mgy-d

kgy, sl hd, brit- occ fri, sbplty-
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 20% CHK:lt-mgy, occ gybrn, sft-modsft,
sbblky- sbplty, wxy-mot, vcalc, mod Ise fos, sme
inbd fos, sme gold- yel bent, sme shyss, sme
gysh, calcite frac fl, fr-g od

_ Moderate
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MD 8194 MD 8225’ MD 8256’ MD 8288' MD 8319’ MD 8350" MD 8382
INC 90.4° INC 90.2° INC 90.0° INC 90.5° INC 90.8° INC 90.5° INC 90.0°
AZI 181.3° AZI 180.9° AZI 180.9° AZ| 180.0 ) AZI 180.7° AZI| 180.2° AZI 179.8°
TVD 6400.46' TVD 6400.30" TVD 6400.24' TVD 6400.10 TVD 6399.75' TVD 6399.40' TVD 6399.26'
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3, sl hd, brit- occ fri, sbplty- | _ RN e 85% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-
y Istr, slty -arg tex, org/calc omwux_(_m_.. 3_@%.&%%%_ mﬁ_ :Q: brit- omo fri, m_wu:_vr sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
gy, occ gybrn, sft-modsft, S Y, %oo p < y Istr, sily -arg tex, org/caic mtx, 15% CHK:It-mgy, occ gybrn, sft-modsft,
-mot, vealc, mod Ise fos, occ mtx, 10% CHK:lt-mgy, occ gybrn, sft-modsft, sbblky- sbplty, wxy-mot, vcalc, sme Ise fos,
yel bent, calcite frac fl, fr-g muc__cr sbplty, wxy-mot, vealc, sme Ise fos, fr- trinbd fos, tr gold- yel bent, calcite frac fl, fr od
occ inbd fos, tr gold- yel bent, calcite frac fl, g od ’ !

95% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 5% CHK:It-mgy, occ gybrn, sft-modsft,
sbblky- sbplty, wxy-mot, vcalc, sme Ise fos, tr-
occ inbd fos, tr gold- yel bent, calcite frac fl, g od

90% MRL: mgy-dkgy, sl hd, brit- occ fri, sbpity-
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc

mtx, 10% CHK:lt-mgy, occ gybrn, sft-modsft,
sbblky- sbplty, wxy-mot, vcalc, sme Ise fos,

trinbd fos, tr gold- yel bent, calcite frac fl, fr od
red
2|

75% MRL: mgy-dkgy, sl hd, brit
sbblky, occ plty, rthy Istr, slty -¢
mtx, 25% CHK:lt-mgy, occ gybi
sbblky- sbplty, wxy-mot, vcalc,
fos, tr gold- yel bent, calcite fra

Moderate
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70% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- - | v i - | [ i [
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbpity- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sby
mtx, 30% CHK: It-mgy, gybrn, sft-modsft, sbblky sbblky, oce plty, rthy Istr, sity -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/c
- sbplty, wxy-mot, vcalc, tr Ise fos, trinbd fos, tr mtx, 20% CHK:It-mgy, occ gybrn, sft-modsft, mtx, 20% CHK:lt-mgy, occ gybrn, sft-modsi
gold- yel bent, calcite frac fl, fr od sbblky- sbplty, wxy-mot, vcalc, vtr Ise fos, sbblky- sbplty, wxy-mot, vcalc, sme Ise fos,
-t vtrinbd fos, vtr gold- yel bent, calcite frac fl, fr-g trinbd fos, tr gold- yel bent, calcite frac fl, fr
t- occ fri, sbplty- od
Irg tex, org/calc 60% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 90% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-
n, sft-modsft, sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
tr Ise fos, trinbd mtx, 40% CHK:lt-mgy, occ gybrn, sft-modsft, mtx, 10% CHK:lt-mgy, occ gybrn, sft-modsft,
cfl, frod sbblky- sbplty, wxy-mot, vcalc, vir Ise fos,

sbblky- sbplty, wxy-mot, vcalc, tr Ise fos, trinbd
fos, tr gold- yel bent, calcite frac fl, fr-g od

7500

vtrinbd fos, vtr gold- yel bent, calcite frac fl, fr-g

Moderate _
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" MRL: mgy-dkgy, sl hd, brit- occ fri, sbpity-sbblky, MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-sbblky, MRL: mg
' occ plty, rthy Istr, slty -arg tex, org/calc mtx, mod occ plty, rthy Istr, slty -arg tex, org/calc mtx, sme occ plty,
od _%.omﬂmm. trinbd fos, tr gold- yel bent, calcite frac fl, Ise fos, trinbd fos, tr gold- yel bent, calcite frac fl, Ise fos, tr
50% MRL: mgy-dkgy, ! hd, brit- occ fr, sbplty- 70% CHK:lt-mgy, gybrn,sme wh-crm, sft-mod9 °d 50% CHK:it-mgy, gybrn, sft-modsft, sbblky- * 9 °°

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc

mtx, 50% CHK: It-mgy, gybrn, sme wh-crm, sft-
modsft, sbblky- sbplty, wxy-mot, vcalc, mod Ise
fos, trinbd fos, tr gold- yel bent, calcite frac fl, fr-

god

_ 2|

sbblky- sbplty, wxy-mot, vcalc, 30% MRL: mgy-
dkgy, sl hd, brit- occ fri, sbplty-sbblky, occ plty,

rthy Istr, slty -arg tex, org/calc mtx, mod Ise fos,
trinbd fos, tr gold- yel bent, calcite frac fl, fr-g od

sbplty, wxy-mot, vcalc, 50% MRL: mgy-dkgy, sl
hd, brit- occ fri, sbplty-sbblky, occ plty, rthy Istr,
slty -arg tex, org/calc mtx, sme Ise fos, trinbd
fos, vtr gold- yel bent, calcite frac fl, g od

l Good -
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MD 8818’ MD 8849’ MD 8881 MD 8912' MD 8943' MD 8974' MD 9005'
INC 90.5° INC 90.6° INC 89.5° INC 89.3° INC 89.2° INC 89.0° INC 89.0°
AZI 182.3° AZ| 181.8° AZI 182.5° AZ| 181.8° AZ1 182.3° AZ| 182.5° AZI 182.1°
TVD 6394.77" TVD 6394.47" TVD 6394.44" TVD 6394.77" TVD 6395.17" TVD 6395.66' TVD 6396.20'
_ _ _ _ _ _ _ _ _ _
| | | | | b I I | | | |
<:It-mgy, wh-crm, sme gybrn, sft- 90% CHK:It-mgy, wh-crm, sme gy brn, sft- 75% CHK:It-mgy- gybrn, wh-crm, sft-modsft,
bblky- sbplty, wxy-mot, vcalc, 25% modsft, sbblky- sbplty, wxy-mot, vcalc, 10% sbblky- sbplty, wxy-mot, vcalc, 25% MRL: mgy-
y-dkgy, sl hd, brit- occ fri, sbplty-sbblky, MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-sbblky, dkgy, sl hd, brit- occ fri, sbplty-sbblky, occ plty,
rthy Istr, slty -arg tex, org/calc mtx, tr occ plty, rthy Istr, sity -arg tex, org/calc mtx, sme rthy Istr, sty -arg tex, org/calc mtx, trise fos,
inbd fos, vtr gold- yel bent, calcite frac Ise fos, trinbd fos, calcite frac fl, g od trinbd fos, tr sec calcite, fr-g od
60% CHK:lt-mgy, wh-crm, sme gybrn, sft- 75% CHK:It-mgy- gybrn, occ wh-crm, sft-modsft,
modsft, sbblky- sbplty, wxy-mot, vcalc, 40% sbblky- sbplty, wxy-mot, vcalc, 25% MRL: mgy- 60% MRL: mgy-dkg!
MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-sbblky, dkgy, sl hd, brit- occ fri, sbplty-sbblky, occ plty, sbblky, occ plty, rthy
occ plty, rthy Istr, slty -arg tex, org/calc mtx, tr rthy Istr, slty -arg tex, org/calc mtx, sme Ise fos, mtx, 40% CHK:lt-mg
Ise fos, trinbd fos, vtr gold- yel bent, calcite frac o trinbd fos, g od modsft, sbblky- sbpl
1 fl, g od 3 _ _ _ _ fos, trinbd fos, tr sec
y y y y N~ ]




"Istr, slty -arg tex, org/calc
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MD 9037" MD 9068' MD 9099' MD 9130' MD 9161' MD 9192' MD 9224
INC 88.9° INC 88.8° INC 88.8° INC 88.8° INC 89.6° INC 90.0° INC 90.6°
ot ‘_mm - AZI 182.0° AZI 181.8° AZI1 182.1° AZ1 182.3° AZ| 182.7° AZI 183.5°
07 40" TVD 6397.49" TVD 6398.11' TVD 6398.76' TVD 6399.19 TVD 6399.30 TVD 6399.°
TVD 6397.49
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| | | | " | | | | | |
85% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 75% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 80% MRL: mgy-dkgy, sl hd, brit
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -a
mtx, 15% CHK:lt-mgy- gybrn, occ wh-crm, sft- mtx,25%CHK:It-mgy-gybrn, occ wh-crm, vsft- mtx, 20%CHK: It-mgy-gybrn, oc
modsft, sbblky- sbplty, wxy-mot, vcalc, sme Ise modsft, sbblky- sbplty, wxy-mot, vcalc, sme Ise modsft, sbblky- sbplty, wxy-mot
fos, trinbd fos, tr gold-yel bent, calcite frac fl, fr fos, occ Ise calcite, tr pyr, sme bent, fr od fos, occ Ise calcite, tr pyr, sme !
od
v, sl hd, brit- occ fri, sbplty- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 70% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-

ly- gybrn, occ wh-crm, sft-

ty, wxy-mot, vcalc, mod Ise

: calcite, fr-g od
] ]

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx,20%CHK:It-mgy-gybrn, occ wh-crm, vsft-

modsft, sbblky- sbplty, wxy-mot, vcalc, sme Ise
fos, occ Ise calcite, tr pyr, sme bent, fr od

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc

mtx,30%CHK:It-mgy-gybrn, occ wh-crm, vsft-
modsft, sbblky- sbplty, wxy-mot, vcalc, sme Ise
fos, occ Ise calcite, tr pyr, sme bent, fr od

Moderate
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MD 9254’ MD 9285’ MD 9316’ MD 9347' MD 9378' MD 9409' MD 9
INC 90.8° INC 90.7° INC 90.0° INC 89.4° INC 89.7° INC 90.4° INC ¢
AZ| 183.9° AZ| 183.5° AZ| 181.8° AZI 182.7° AZI 182.1° AZ| 181.8° AZI1
13 TVD 6398.77" TVD 6398.36" TVD 6398.17" TVD 6398.33' TVD 6398.58' TVD 6398.55' TVD
R L L L
- occ fri, sbplty- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty-
rg tex, org/calc sbblky, occ plty, rthy Istr, sity -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
:c wh-crm, vsft- mtx, 20%CHK: It-mgy-gybrn, occ wh-crm, vsft- mtx,20%CHK:It-mgy-gybrn, occ wh-crm, vsft-
, vealc, sme Ise modsft, sbblky- sbplty, wxy-mot, vcalc, tr Ise fos, modsft, sbblky- sbplty, wxy-mot, vcalc, tr Ise fos,
bent, fr od :, _m,o calcite, tr pyr, tr bent, fr od tr pyr, tr bent, fr od
70% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 75% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 85% MRL: mgy-dkgy, sl hd, brit- occ fri, sb

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx,25%CHK:It-mgy-gybrn, occ wh-crm, vsft-
modsft, sbblky- sbplty, wxy-mot, vcalc, tr Ise fos,
tr pyr, tr bent, fr od

sbblky, occ plty, rthy Istr, slty -arg tex, org/calc
mtx, 30%CHK: It-mgy-gybrn, occ wh-crm, vsft-
modsft, sbblky- sbplty, wxy-mot, vcalc, tr Ise fos,
tr Ise calcite, tr pyr, tr bent, fr od

sbblky, occ plty, rthy Istr, slty -arg tex, org/t
mtx,15%CHK:It-mgy-gybrn, occ wh-crm, vs
modsft, sbblky- sbplty, wxy-mot, vcalc, tr Is
tr pyr, tr bent, fr od

7500
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80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 60% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 65%CHK:lt-mgy-gybrn, occ wh-crm, vsft-modsft,
sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky- sbplty, wxy-mot, vcalc, 45% MRL: mgy-
mtx,20%CHK:lIt-mgy-gybrn, occ wh-crm, vsft- mtx,40%CHK:lt-mgy-gybrn, occ wh-crm, vsft- dkgy, sl hd, brit- occ fri, sbplty-sbblky, occ plty,
modsft, sbblky- sbplty, wxy-mot, vcalc, sme Ise modsft, sbblky- sbplty, wxy-mot, vcalc, occ Ise rthy Istr, slty -arg tex, org/calc mtx, occ Ise
fos, tr bent, fr od &intbd calcite, abnt fos, tr pyr, tr bent, g od &intbd calcite, sme fos, tr pyr, tr bent, g od
plty- 80% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 50% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 90%CHF
calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbplty, w
sft- mtx,20%CHK:It-mgy-gybrn, occ wh-crm, vsft- mtx,50%CHK:It-mgy-gybrn, occ wh-crm, vsft- hd, brit-
e fos, modsft, sbblky- sbplty, wxy-mot, vcalc, occ Ise modsft, sbblky- sbplty, wxy-mot, vcalc, occ Ise slty -arg
&intbd calcite, abnt bent, fr od &intbd calcite, abnt fos, tr pyr, tr bent, g od fos, g od
| | Fair | | | | | Moderate
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MD 9658' MD 9689' MD 9721' MD 9751' MD 9782 MD 9814' MD 9845'
INC 92.0° INC 91.7° INC 90.9° INC 90.4° INC 90.7° INC 90.4° INC 89.5°
AZ| 180.0° AZ| 180.9° AZ| 181.4° AZ| 181.1° AZ| 181.3° AZ| 181.4° AZ| 181.3°
TVD 6394.25' TVD 6393.25' TVD 6392.53' TVD 6392.19' TVD 6391.89' TVD 6391.58' TVD 6391.61'

T T T T 1 T T T T
90%CHK:It-mgy, occ wh-crm, sft-modsft, sbblky- 95%CHK:It-mgy, occ wh-crm, sft-modsft, sbblky- 95% CHK:lt-mgy, oc
sbplty, wxy-mot, vcalc, 10% MRL: mgy-dkgy, sl sbplty, wxy-mot, vcalc, 5% MRL: mgy-dkgy, sl - sbplty, wxy-mot, vc
hd, brit- occ fri, sbplty-sbblky, occ plty, rthy Istr, hd, brit- occ fri, sbplty-sbblky, occ plty, rthy Istr, hd, brit- occ fri, sbplt
slty -arg tex, org/calc mtx, tr Ise &intbd calcite, tr slty -arg tex, org/calc mtx, tr Ise &intbd calcite, tr slty -arg tex, org/calc
fos, g od fos, g od occ fos, tr pyr, g od

N

:It-mgy, occ wh-crm, sft-modsft, sbblky-
xy-mot, vcale, 10% MRL: mgy-dkgy, sl
occ fri, sbplty-sbblky, occ plty, rthy Istr,
tex, org/calc mtx, tr Ise &intbd calcite, tr

7500

95%CHK:It-mgy, occ wh-crm, sft-modsft, sbblky-
sbplty, wxy-mot, vcalc, 5% MRL: mgy-dkgy, sl

hd, brit- occ fri, sbplty-sbblky, occ plty, rthy Istr,
slty -arg tex, org/calc mtx, tr Ise &intbd calcite, tr
fos, g od

95%CHK:It-mgy, occ wh-crm, sft-modsft, sbblky-
sbplty, wxy-mot, vcalc, 5% MRL: mgy-dkgy, sl
hd, brit- occ fri, sbplty-sbblky, occ plty, rthy Istr,

slty -arg tex, org/calc mtx, tr Ise &intbd calcite, tr
fos, g od
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MD 9876' MD 9907* MD 9938' MD 9969' MD 9998' MD 10029' MD 10060'
INC 89.1° INC 89.2° INC 89.4° INC 89.7° INC 90.1° INC 90.3° INC 90.6°
AZI 181.3° AZI 181.1° AZ| 179.5° AZ1 179.3° AZ1 180.7° AZ| 180.5° AZI 182.5°
TVD 6391.99' TVD 6392.45' TVD 6392.83" TVD 6393.07" TVD 6393.12' TVD 6393.01" TVD 6392.77"
T T I I I 1 I T
¢ wh-crm, sft-modsft, sbblky - 95-100% CHK:It-mgy, occ wh-crm, sft-modstt, 100% O_.=_A” wt-crm, o_oo brn, U:a_:m% sft, sbblky
alc, 5% MRL: mgy-dkgy, sl sbblky- sbplty, wxy-mot, vcalc, occ mrl tr Ise -flky, wxy-mot tex, v calc, occ calcite, occ fos, g
y-sbblky, occ plty, rthy Istr, &intbd calcite, sme intbd fos, g od od
> mtx, tr Ise &intbd calcite,
95-100% CHK: wh-crm, It-mgy,
95-100% CHK:It-mgy, occ wh-crm, sft-modsft, 95-100% CHK: wh-crm, It-mgy, sft-modsft, sbblky- sbplty, wxy-mot, vcalc, ¢
sbblky- sbplty, wxy-mot, vcalc, occ mrl tr Ise sbblky- sbplty, wxy-mot, vcalc, occ mr, tr fos, g fos, g od
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MD 10092 MD 10123 MD 10154 MD 10185 MD 10216' MD 10248" VD 1
INC 90.1° INC 90.0° INC 90.4° INC 90.7° INC 90.6° INC 90.0° ING 8
AZ|183.2° AZ!182.8° AZ| 183.4° AZ| 182.5° AZI 182.0° AZI 182.3° AZI 1
TVD 6392.58' TVD 6392.56' TVD 6392.44' TVD 6392.14' TVD 6391.79" TVD 6391.62" TVD
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95-100% CHK: wh-crm, It-mgy, sft-modsft, 95-100% CHK: wh-crm, It-mgy, sft-modsft, 95-100% CHK: wh-crm, lt-mgy, sft-modsft,
sbblky- sbplty, wxy-mot, vcalc, occ mrl, sme Ise sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr Ise sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr Is
fos, g od fos, g od fos, tr calcite frac fl, g od
95-100% CHK: wh-crm, It-mgy, sft-modsft,
sft-modsft, 95-100% CHK: wh-crm, It-mgy, sft-modsft, sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr Ise
scc mrl, mod Ise sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr Ise fos, tr calcite frac fl, g od
fos, g od
o
=l
Lo
>~ r 1
Good




gl k y
~
: I\
ANV AN /> VaVN.V S I Y\ MAAA A% WV \ -V \VNAY. \ \VaVa n
[Y M M \J \/ 1/ [ 1.\ MV NV N
</ \ \/ < \ \/
\J U~ f—
o ©
[ 8.0 552bu—0 25634 B 5662u say| |\ (580RUG[ AN
- / ¢
N o m/ 4 // / | N e N 7 / | | [ 578!
~
N \ \/ . ~ AR\NY; \ A -
_ /\ 5622u \ I i
o C1: 62.3% = N |
29NN} = C2: 17.7% _ y BNl I L // Lo N
U _w a /| C3: 13.9% RIG REPAIR _ \ / T L N - N Ly N 1 - 4
' N c4: 6.1% _4 \ =L \ N
] v S - ~ Y I AR
I X T ! ? \ \ ,
I s N ~-. - —] - 11— - — T T~ — — LA~ ~ — —— — 4 = —_——
N 7 i A B 4~ / N o g O N e el e = =l-=""" LN ~ - ! I o oY
A Tl — == = Y \ - T BN R b— - — [ — \ T T
I I
80 90 10300 10 20 30 40 50 60 70 80 90 10400 10 20 30 40 50 60 70 0
4 A
™ — ™~ g~ - -
N wm — 111
8
o
2
Lo —
0279' MD 10310° MD 10341' MD 10372' MD 10402' MD 10433’ MD 10463’ 0
9.9° INC 89.9° INC 89.9° INC 90.6° INC 90.7° INC 90.1° INC 90.0° I
83.0° AZ| 183.2° AZ| 183.4° AZI 182.5° AZ| 182.7° AZI 182.1° AZ] 183.0° £
5391.65' TVD 6391.70° TVD 6391.76' TVD 6391.62" TVD 6391.28' TVD 6391.06’ TVD 6391.04 1
T T T T T I I T T =T
i 95-100% CHK: wh-crm, It-mgy, sft-modsft, 95-100% CHK: wh-crm, It-mgy, sft-modsft, 65%CHkK
e sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr sbplty, w
Ise&embd fos, tr calcite frac fl, g od Ise&embd fos, tr calcite frac fl, g od hd, brit- ¢
slty -arg
95-100% CHK: wh-crm, lt-mgy, sft-modsft, 95-100% CHK: wh-crm, It-mgy, sft-modsft,
sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr 90%CHK:lt-mgy, occ wh-crm, sft-modsft, sbblky-
Ise&embd fos, tr calcite frac fl, g od Ise&embd fos, tr calcite frac fl, g od sbplty, wxy-mot, vcalc, 10% MRL: mgy-dkgy, sl
hd, brit- occ fri, sbplty-sbblky, occ plty, rthy Istr,
slty -arg tex, org/calc mtx, tr Ise &intbd fos, g od
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D 10494' MD 10525' MD 10556’ MD 10587" MD 10618' MD 10649' MD 10681'
NC 90.1° INC 90.7° INC 90.9° INC 90.9° INC 89.6° INC 89.5° INC 89.5°
\Z1 181.8° AZI 183.0° AZI 182.1° AZI 182.1° AZI 183.0° AZI 184.2° AZ| 183.4°
VD 6391.01' TVD 6390.79' TVD 6390.36" TVD 6390.36' TVD 6389.96' TVD 6390.20' TVD 6390.48
I I I I I I T T I
Clt-mgy, occ wh-crm, sft-modsft, sbbiky- 80%CHK:lt-mgy, occ wh-crm, sft-modsft, sbblky- 95-100% CHK: wh-crm, It-mgy, sft-modsft,
xy-mot, vcale, 35% MRL: mgy-dkgy, sl sbplty, wxy-mot, vealc, 20% MRL: mgy-dkgy, sl sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr
scc fri, sbplty-sbblky, occ plty, rthy Istr, hd, brit- occ fri, sbplty-sbblky, ooo.c_? rthy Istr, Ise&embd fos, g od
tex, org/calc mtx, tr Ise &intbd fos, g od slty -arg tex, org/calc mtx, tr Ise &intbd fos, g od
60%CHK:It-mgy, occ wh-crm, sft-modsft, sbblky- 95-100% CHK: wh-crm, It-mgy, sft-modsft, 95-100% CHK: wh-c
sbplty, wxy-mot, vcalc, 40% MRL: mgy-dkgy, s| sbblky- sbplty, wxy-mot, vcalc, occ mr, tr sbblky- sbplty, wxy-r
hd, brit- occ fri, sbplty-sbblky, occ plty, rthy Istr, Ise&embd fos, tr calcite frac fl, g od Ise&embd fos, g od
slty -arg tex, org/calc mtx, tr Ise &intbd fos, g od
_ Moderate _
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MD 10712* MD 10743' MD 10774' MD 10805* MD 10836' MD 10868' MD 10899*
INC 89.3° INC 89.2° INC 89.3° INC 89.7° INC 89.7° INC 89.9° INC 90.6°
AZ| 183.4° AZI 182.3° AZI| 181.3° AZI| 182.5° AZI 182.0° AZI 182.0° AZI 182.1°
TVD 6390.80" TVD 6391.21' TVD 6391.61' TVD 6391.88' TVD 6392.05' TVD 6392.16" TVD 6392.02'
I T T I I 1 I T T T
= 95-100% CHK: wh-crm, It-mgy, sft-modsft, 95-100% CHK: s}.o:_? It-mgy, sft-modsft, 80%CHK: <<:.o_.3_.m.oo It-mgy, :
sbblky- sbplty, wxy-mot, vcalc, mod mrl, tr sbblky- sbplty, wxy-mot, vcalc, occ mrl, vir - sbplty, wxy-mot, vcalc, 20% |
Ise&embd fos, g od Ise&embd fos, g od sl hd, brit- occ fri, sbplty-sbblky
Istr, slty -arg tex, org/calc mtx,
+m, lt-may, sft-modsft, om;_ Mo$c@ﬂxu Es.oﬂsﬁ, #304%@ calcite, tr fos, tr pyr, tr bent, g ¢
not, vecalc, mod mrl, tr y- Sbpily, wxy-mot, mrl, vir
e&embd fos, g od 95-100% CHK: wh-crm, It-mgy, sft-modstt,
sbblky- sbplty, wxy-mot, vcalc, occ mrl, tr calcite,
vitr Ise&embd fos, g od
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MD 10930' MD 10962" MD 10993' MD 11024' MD 11055' MD 11086' MD 11°
INC 91.0° INC 90.5° INC 90.3° INC 90.7° INC 91.3° INC 90.4° INC 90
AZI 181.6° AZ| 181.6° AZ| 181.6° AZ| 181.6° AZI| 181.6° AZ1 180.0° AZI 18(
TVD 6391.59' TVD 6391.17" TVD 6390.96' TVD 6390.68' TVD 6390.14" TVD 6389.68' TVD 6:
T 1 T T T T T T T T
sft-modsft, sbblky 50% MRL: mgy-dkgy, sl hd, brit- occ fri, sbplty- 95-100% CHK: wh-crm, occ It-mgy, sft-modsft, 3
VIRL: mgy-dkgy, sbblky, occ plty, rthy Istr, slty -arg tex, org/calc sbblky- sbplty, wxy-mot, vcalc, tr imbd & Ise fos,
, occ plty, rthy mtx, 50%CHK: wh-crm, occ It-mgy, sft-modsft, tr calcite, g od
tr Ise &intbd sbblky- sbplty, wxy-mot, vcalc, tr calcite, tr fos, tr
d pyr, g od
50%CHK: wh-crm, occ It-mgy, sft-modsft, sbblky 90%CHK: wh-crm, occ It-mgy, sft-modsft, sbblky 95-100% CHK: wh-crm, occ It-mgy, sft-mox
- sbpity, wxy-mot, vealc, 50% MRL: mgy-dkgy, - sbplty, wxy-mot, vcalc, 10% MRL: mgy-dkgy, sbblky- sbplty <<x<.39_ vealc, trimbd & Is
sl hd, brit- occ fri, sbplty-sbblky, occ plty, rthy sl hd, brit- occ fri, sbplty-sbblky, occ plty, rthy tr calcite, g oQ_ _ _
Istr, slty -arg tex, org/calc mtx, tr Ise &intbd Istr, slty -arg tex, org/calc mtx, g od ' ©
calcite, tr fos, tr pyr, tr bent, g od _ _ _ 3
y y ' ' I ~
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Projected
118’ MD 11149’ MD 11214
4° INC 90.9° INC 90.9
).2° AZI 180.2° AZ| 180.2
189.46' TVD 6389.11° TVD 6388.07
: : _ TD @ MD 11,214'
o ° on 10/31/2012 @ 09:38 MST
_ L _ L _ o _ Thank you for using
Columbine Logging Inc.
65%CHK: wh-crm, occ It-mgy, sft-modsft, sbblky
- sbplty, wxy-mot, vcalc, 35% MRL: mgy-dkgy, sl
hd, brit- occ fri, sbplty-sbblky, occ plty, rthy Istr,
slty -arg tex, org/calc mtx, g od
isft, 65%CHK: wh-crm, occ It-mgy, sft-modsft, sbblky
e fos, - sbplty, wxy-mot, vcalc, 35% MRL: mgy-dkgy, sl
hd, brit- occ fri, sbplty-sbblky, occ plty, rthy Istr,
slty -arg tex, org/calc mtx, g od
_ Moderate




