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Measured Depth Log

Well Name: Wardell 2N-29HZ
Location: Section 29, T3N, R65W, Weld County, CO.
License Number: API: 05-123-35117 Region: Wattenberg
Spud Date: May 22, 2012 Drilling Completed: June 05, 2012
Surface Coordinates: 370' FSL 1315' FEL
Lat: 40.190185 N; Long: -104.681622 W
Bottom Hole Coordinates: 4422.63' North and 828.9' West of Surface Location

Ground Elevation (ft): 4870' K.B. Elevation (ft): 4887
Logged Interval (ft): 6450 To: 11735 Total Depth (ft): 11735' MD, 6994.33' TVD
Formation: Pierre Sands / Shales, Niobrara Target
Type of Drilling Fluid: LSND - 930'-6460'"; Weighted Polymer- 6460' - Total Depth
Printed by HORIZONTAL.LOG from WellSight Systems 1-800-447-1534 www.WellSight.col

OPERATOR

Company: Kerr-McGee Oil & Gas Onshore LP
Address: Granite Tower - 1099 18th St, Ste 1800
Denver, CO 80202
CO Geologist, Tom Birmingham

MWD GR 6350' - 11735

9 5/8" Surface Casing set @ 934'
7" Intermediate Casing set @ 7432' MD
4 1/2" Production Liner to be runto TD




Comments

1) Drilling Contractor: Xtreme Drilling, Rig # 22

Rig Manager: Chris Davis
2) Company Man: Bobby Dean, Mike Cooney & Jason
3) Mud Company : Imperial Drilling Fluids,

Mud Engineer: Eric T. Bertoch & Dusten Reames

4) Directional Drilling: Sperry / Halliburton
Drillers: Numerous
MWD: Pascal Poupart, Andrew Lange and others

5) Gas Equipment: Mudlogging Systems Inc.
by Terra Services
Redbox # ML-126 & # ML-173 w/ Ratcliff Agitator
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gy, frm-sft/flky, blky-sb plty, apr:

/ hi arg cont, tr w/ltr brn chky spk

", fnt wk mlky cut & fnt resid ring.
CHALK (10%) m br gy-m gy, n
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fnt resid ring. gds to Mrly SH (30%).

m br gy-m gy, m frm-sft & flky, rthy-sb wxy, ip w/ltr
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M

MRLST: (60%) dk-v dk gy, frm-sft/flky, blky-sb
plty, aprs micro varvd, sb wxy, v hi arg cont, tr
wlltr brn / tn chky spks /inclus, v calc; no flor, fnt
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wxy, ip wiltr brn spks /inclus, m F—1 brn spks /inclus, m hi arg cont, no flor, wk slw miky (40%) dlk gy-blk, sh plty, slty txt, sb wxy, marly. _blkky—s/b pllty, rrsh lwxy, v arg, tr w/itr brn / tn chky
lw mlky cut & fnt dl yl reesid ring cut & fnt dl yl reesid ring flor. m-v calc. spks /inclus, v calc
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7600 2 217650 & 7700 2 7750 & 7800
7000 VD | Depth 7648.00 ft Depth 7691.00 ft Survey | Depth 777700 ft 7000 TVD
Depth 7605.00 ft Inc 92.29° Inc 92.54° Depth 7734 Inc 91.86 9|
nc 93031 Azimuth 356.05° Azimuth 356.12° Inc  91.8 Azimuth 354.88 °
_ﬁz'm”th 356.32 TVD 7047131t TVD 7045.32 ft Azm 35515 TVD 704241 ft
VD 7049.13 ff NIS 34604 ft N/S 38890 ft TVD 704241 NIS 47666 ft

N/IS 303.18 ft
E/W  -599.38 ft
VS 408.45 ft
FDLS 0.31 ft

EW -602.24 ft
VS 45110 ft
DLS 1.84 ft

HIL 163 High
LIR 95.40 Right

E/W -605.17 ft
VS 49377 ft
DLS 0.60 ft

HL 214 High
LIR 95.40 Right

EW -612.94 ft
VS 58145 ft
DLS 0.95 ft

HL 246 High
LIR 9252 Right

HL 275 High
LIR 88.40 Right

) SH:(90%) dk gy-gysh bn-blk, plty-sb blky, carb, calc, occ arg SH:(80%) dk gy-blk-gysh bn, plty-sb blky, carb, calc, rr arg,
2':},?5%2? ﬁ:(,iof]/g ?,ks?ty-gkllf:g bmn-;)lII(‘A,IEICtlyd-stllj):kz,lfaTshcrzlsc,rr(])ct;lgrrg, frm-m hd, v slty, NFS, m sl wk cldy cut, v It ylsh res mg flor; frm-sft, slty, NFS, sl cldy cut, v It yelsh res rng flor; MARL ST:
mot, cals . 109 AN you vy 910" 1 MARLST: (10%) m gy-dk gy, frm-sft erthy, sity, v mot, calc, (20%) m gy, erthy, slty, sb blky, sl mot, v calc, erthy sb wxy
) MARLST: (10%) m gy-dk gy, frm-sft erthy, slty, v calc, chlky. chiky, bt. txt. rthy-chiky m 1 sft. slty, abn bit, pyr.
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Depth 7820.00 ft Depth 7863.00 ft Depth 7906.00 ft Depth 7947.00 ft Depth 7994.00 ft 7000 TVD Dept

Inc 91.85 ° Inc 9167 ° Inc 9216 ° Inc 92.16 ° Inc  92.29§ Inc
Azimuth 354.58 ° Azimuth 354.69 ° Azimuth 355.74 ° Azimuth 354.64 ° Azimuth 353.26° Azim
TVD 704101 ft L TVD  7039.69 ft TVD 7038.25 t VD 703671 ft TVD 703488 ft VD

NS 519.45 ft NS 562.24 ft NS 605.07 ft NS 645.89 ft NS 69260 ft NIS
EW 61689 ft EW 62091t EW 62449 ft EN -627.93 ft EW  -632.83 ft EW

VS 624.24 ft VS 667.04 ft VS 709.79 ft VS 75055 ft VS 797.37 ft Vs
DLS 070 ft DLS 050 ft DLS 269 ft DLS 267 fi . DLS 294 ft DLS

HL 264 High HL 247 High HL 242 High HL 254 High HL 273 High HIL

LR 8925 Right LR 8335 Right LR 8124 Right LR 7920 Right LR 7585 Right LR
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70560
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Qﬂa‘l\fzrs"'ﬁ_@tds‘(ltgyﬁ'F‘g dsk| %Shct:ﬂ' C'I‘ty'jl’g:{hc?"b' MRLST / SH (40% / 40%): dk gy, frm-ip sft & fiky, ip sb blky, aprs carb, ip |MRr#|i|
SH'(’25°/goi dk -'blk-y' sh b'n It Ysb b’Ik glarb calcg;r ar micro lam/varved, tr w/ tn-off wh chlky micro spks/inclus, hi arg cont, v cq)nt \
frm.-sft slt Nggs sl gl):i cut’\[/)n):) res rny’flor r’nin flbr abgn’ calc; ip gds to mrly SH, dk gy, plty, sb wy, ip sity xt, m calc; tr Inocer foss Inocér
bt Sy, ' y cut, g tior, ' frags; No Flor, tr ? fnt wk mIky cut. BENT (20%) tn-It gy, abnt pyr & mica ht
" spks, brt yl min flor. wh-tn-
flor.
7100
O ﬁ T T T "
10000 MW 10.0
LUUoY IS 44
1000}
£ [N 1000D
e yyy)
\\ TG (Units
! N ‘\—f'ﬁ C1 (dniks)
, / G8150u~\ - (s
/0 C15975u | TN — C3 s ~
7| c21602u s o4 ygun p— (o 1 s
C3 448 u m 7T == v 7
C4 86u | | / 4/ y /o L | 4/ 0 /
Panat / 28 0




WOB 7-9 > WOB 6-7
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1 8033.00 Depth 8080.00 ft Depth 8119.00 ft Depth 8166.00 ft 7800[EV%20L 00t Depth 82!
92.17¢ Inc  92.29° Inc  91.91° Inc 9235 | | ep 9 ZQT. Inc 917
uth 351.71¢ Azimuth 350.20° Azimuth 350.82° Azimuth 352.96° :9 th.353 04 Azimuth 3!
7033.37 TVD 703154 ft TVD 703011 ft TVD  7028.36 ft I\Z/'IS”” 202678 ¢ VD 702
731.23 fi N/S 77761 ft N/S  816.05 ft N/S  862.54 ft NS 901 2'2 ft N/S  945.
-637.97 fi E/W  -645.35ft E/W  -651.78 ft E/W  -658.41 ft EW -66I3 16 ft E/W  -66°
836.28 fi VS 88323 ft VS 92219 ft VS 969.11 ft VS 1008l00 ft VS 105
398 fi DLS 323 ft DLS 184 ft )
2.88 Higr H/L  3.08 High T —= o T T o =
i i =1 T T T —— Tk . T T T T
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7050
[/ SH 40% / 30%): dk gy, frm-incr sft & flky, plty- ip sb blky, car! MRLST / SH 40% / 30%): No Vis Change: dk gy, frm-incr sft & flky, plty-ip MRLST / SH (40% / 30%): Vy homo ||
0 lam/varved, tr w/ tn-off wh chlky micro spks/ inclus, hi ar sb blky, carb, ip micro lam/varved, tr w/ tn-off wh chlky micro spks/inclus blky, blk carb spks /inclus, ip micrc
‘calc; ip gds to mrly SH, dk gy, plty, sb wxy, ip sty txt, m calc; & micro lams, hi arg cont, v calc; ip gds to mrly SH, dk gy, plty, sb wxy,| spks/inclus, hi arg cont, v calc; No
foss frags; No Flor, tr ? fnt wk rr_]lky cut. BENT (30%) of : com slty, m calc; tr Inocer foss frags; No Flor, tr ? fnt wk mlky cut. BEN ring flor. ip gds to mrly SH, dk gy, f
l It gy, vf gr fitg qtz grs, abnt micro pyr & mica spks, brt yl mi (30%) off wh-tn-pl It gy, vf gr fltg gtz grs, mic gran, abnt micro pyr & mica foss frags. BENT (30%) off wh-tn-p
Very Fine Ctgs (0.25-1.0 mm spks, brt yl min flor. & mica spks, brtyl min flor.  Fine !
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50 & 8300 E & E &
] T T T T T '
50.00 fi Depth 8291.00 ft Depth 8337.00 ft Depth 8377.00 ft Depth 8422.00 ft Depth 8462.00 ft
3¢ Inc  91.92° Inc  91.18° Inc 91.30° 90.43° Inc 90.68°
55.13° Azimuth 355.92° Azimuth 354.61° Azimuth 354.05 Azimuth 352.75° Azimuth 351.54°
5.21 TVD  7023.90 ft TVD  7022.66 ft TVD  7021.80 ft TVD 7021.12ft TVD 7020.73ft__
95 fi N/S  986.81 ft N/S  1032.63 ft N/S 107243 ft 111712 ft N/S  1156.74 ft
79 fi E/W  -670.98 ft EW -674.78 ft EW -678.73ft -683.90 ft E/W  -689.37 ft
82 i Vs 100356ft | VS 1139301t —f TS 794t 1224.03 1t VS 126398 ft
i) | R P I, S  H [ —— ] T 347 ft DLS 307 ft _
e ™ - = — — ' —— - ; e — 1.60 High H/L 059 High
s — N on—— o T T — B 39.20 Right L/R 35.08 Right
T T r "'.—-.-.-::Eb [ ——T 7T — — g g
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th: dk gy, m frm- sft & flky, plty-ip s
‘lam/varved, tr w/ tn-off wh chlky mic
Flor, tr ? fnt wk yl mlky cut & fnt resi

Ity, sb wxy, ip slty, m calc; tr Inoce
| It gy, vf gr fltg gtz grs, abnt micro py

MRLST / SH (40% / 30%): No Vis Lith Change: dk gy, m frm- sft & flky, plty-ip
sb blky, blk carb spks /inclus, ip micro lam/varved, tr w/ tn-off wh chiky micro
spks/inclus, hi arg cont, v calc; No Flor, tr ? fnt wk yl mlky cut & fnt resid ring
flor. ip gds to mrly SH, dk gy, plty, sb wxy, ip slty, m calc; tr Inocer foss frags

BENT (30%) off wh-tn-pl It gy, vf gr fltg qtz grs, abnt micro pyr &

MRLST / SH (40% / 30%): No Vis Lith Change: dk gy, m frm.
sh blky, blk carb spks /inclus, ip micro lam/varved, tr w/ tn
spks/inclus, hi arg cont, v calc; No Flor, tr ? fnt wk yl mlky
flor. ip gds to mrly SH, dk gy, plty, sb wxy, ip slty, m calc;

BENT (30%) off wh-tn-pl It gy, vf gr fltg gtz grs, at

.0-3.0 mm Ctgt mica spks, brt yl min flor. Fine 1.0-3.0 mm Clrs. mica spks, brt yl min flor. Fine 1.0-3.0 mm Ctgs.
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8500 E 8550 = 5 8600 & 8650 -
Depth 8509.00 ft Depth 854%5.00ft Depth 859200ft  [6950 TVD Depth 8634.00 ft Depth 8678.00 ft
Inc  91.11° Inc 9179 Inc  92.23° Inc  92.41° Inc  92.16°
Azimuth 351.84° Azimuth 353.87° Azimuth 355.26° Azimuth 354.96' Azimuth 354.99°
TVD 7019.99 ft TVD  7019.06 ft TVD 7017.44ft TVD 7015.75f] TVD 7013.99ft
NIS  1203.24 ft NIS  1239.94 ft N/IS  1285.71ft NIS  1327.52 ff NIS 137132 ft
E/W  -696.16 ft E/W  -700.76 ft E/W  -705.12 ft E/W  -708.69 ft EW  -712.54 ft
VS 1310.93ft VS 1347.85ft VS 1393.63 ft VS 143539 ft VS 1479.14ft
DLS 111 ft DLS 579 ft DLS 317 ft DLS 083 ft DLS 056 ft
HIL 031 Low HIL 066 Low HIL 095 High HIL 041 High HIL 018 Low
L/R 29.88 Right L/R 25.90 Right L/IR 2231 Right L/IR 20.15 Right LIR 17.79 Right
7000
— -
™o T T == 1 — = -
P —— _-n-'IT-IT'IT-ITTI'-IT'IT_T e R i
L >3 on - T i i e pe R
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r———— | T T = o™ T
. MRLST / SH (50% / 30%): dk gy, m frm- pred sft, sb plty-flky, ip sh blky, com vf MRLST / SH (60% / 30%): dk gy, frm-pred sft, sb plty-flky,com vf tr vf blk carb
sft & flky, pIty-.l blk carb spks /inclus, aprs micro lam/varved, tr w/ tn-off wh chlky micro spks/ spks /inclus, aprs micro lam/varved, tr w/ tn-off wh chlky micro spks/ & mic
off wh chlky micr inclus, hi arg cont, v calc; No Flor, tr ? fnt wk yl mlky cut & fnt resid ring flor. lams inclus, m hi arg cont, v calc; No Flor, tr ? fnt wk yl mlky cut & fnt yl resi
‘CU‘&fm resid rin ip gds to Mrly SH, dk gy, plty, sb wxy, ip slty, m calc; abnt Inocer. Pelec foss ring flor. ip gds to Mrly SH, dk gy, plty, sb wxy, ip slty, m calc; Tt Inocer.|
! Inoger foss frag frags. BENT (20%) off wh-tn-pl It gy, vf gr fltg gtz grs, abnt micro pyr & Pelec foss frags. Tr wh crs xIn poss frac fill calc  BENT (10%) off wh-tn-pl Tt
Nt micro pyr mica spks, brt yl min flor.  Vy Fine 0.5-2.0 mm Ctgs. gy, vf gr fitg qtz grs, abnt micro pyr & mica spks, brt yl min flor. Fine 0.5-2.0
mm Ctgs.
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L/IR 1574 Right

LIR 1376 Right

L/R 1187 Right

L/R 10.00 Right

L/IR 852 Right
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WOB 13-15 Wik Gt ST p
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8700 & 8750 o 8800 -4 78850 4 8900
T T — T T T T
Depth 8719.00 ft Depth 8762.00 ft 6950 TDeplh 8804.00 ft Depth 8848.00 ft Depth 8889.00 ft
Inc  91.92° Inc 92.35° Inc  92.48° Inc  92.84° Inc 9253 |
Azimuth 355.39° Azimuth 355.43° Azimuth 355.51° Azimuth 355.90 Azimuth 355.89°
TVD 701253 ft TVD 7010.93ft TVD 7009.16 ft TVD 7007.12 f TVD 7005.20ft
N/S 1412151t N/S 145498 ft N/S  1496.81 ft N/S  1540.64 ft N/S 158149 f
E/W -715.98 ft EW  -719.41ft E/W -722.73ft E/W -726.01ft EW -728.94f
VS 151991t VS 1562.64 ft VS 1604.37 ft VS 1648.05 ff VS 1688.74 ft
DLS 115 ft DLS 1.00 ft DLS 0.36 ft DLS 1.22 ft DLS 0.75 ft]
HL 014 Low HIL 0.04 Low HIL 027 Low H/L 0.80 High H/L 080 High

| T—"
T —
E—
| T Je—
-|-r_'"- J—

spks /inclus, aprs m
lams inclus, m hi arg

cont, v calc

- NFS, fnt wk

MRLST / SH (80% / 20%): dk gy, frm-pred sft, sb plty-flky,com vf tr vf blk carb
icro lam/varved, tr w/ tn-off wh chlky micro spks/ & mic
yl miky cut no ring flor. BENT

MRLST / SH (80% / 20%): dk gy, frm-m sft, sb plty-flky
tr blk carb spks /inclus, aprs micro lam, t
spks/ & mic lams inclus, m hi arg cont, v calc; NFS, fnt wk mlky cut &

occ blky, com vf
r w/ tn-off wh chiky micrd|

(10%) off wh-tn-pl It gy, vf gr fitg qtz grs, abnt micro pyr & mica spks, brt gldn no resid ring. BENT off wh-tn-pl It gy, vf gr fitg qtz grs, abnt micro pyr &
yl min flor. mica spks, brt gldn yl min flor.
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Zo 8950 9000 o 9050 s 9100 &
Depth 8934.00 ft Depth 8973.00 ft 6950 TVD Depth 9019.0i0 ft Depth 9061;.00 ft
Inc 91.85° Inc 91.42° Inc  90.43° Inc  90.80°
Azimuth 356.48° Azimuth 356.57° Azimuth 356.07° Azimuth 356.25°
TVD 7003.47 ft TVD 7002.36 ft TVD 7001.64 ft TvD 7000.81 ft
N/S  1626.36 ft N/S  1665.27 ft N/S  1709.04 ft N/S  1750.97 ft
EW -731.94 ft E/W -734.30 ft E/W -737.03 ft E/W  -739.30 ft
VS 1733.39ft VS 1772.07 ft VS 181559 ft VS 1857.22ft
DLS 1.99 ft DLS 1.13 ft DLS 242 ft DLS 0.99 ft
H/L 080 High H/L 1.00 High HIL 1.74 High HIL 219 High
L/R 7.00 Right L/R 6.00 Right L/R 4.63 Right L/R 470 Right
lr T T T | T r T ™ =TT = T T " = ™
- | ——} — a T T
-"'—_-j—i_r".n_-rr : — e — e T [T Frr 4= w | o ™
= IR LA g T =" """ S T T T Tl ™ r T T T ™ e T
MRLST / SH (70% / 30%): dk gy, frm-m sft, sb plty-flky occ blky, com vf tr MRLST / SH (90% / 10%): dk gy-blk - dk gysAh bn, frm-sft, v slty, sh MRLST
blk carb spks / inclus, aprs micro lam, tr w/ tn-off wh chlky micro spks/ & plty-flky occ blky, com vf tr blk carb spks /inclus, aprs micro lam, tr com vf
mic lams inclus, m hi arg cont, v calc; NFS, fnt wk mlky cut & no res mg. wi tn-off wh chiky micro spks/ & mic lams inclus, m hi arg cont, v chiky m
BENT aa m(stngr). calc; NFS, fnt wk mlky cut, no res rng, BENT stngr, gasy oder. ale: NF
stngr, g
7050
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WOB 11.
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SPP 2753

Azimuth 356.94°
TVD 7000.29 ft

B4l W g O S P~ R~ -~
. .
2 < 9250 5 & 93
T T T
Depth 9233.00 ft Depth 9318.00 ft
Inc 90.12° Inc_ 89.94° |
Azimuth 356.58°

TVD 7000.24ft |

NIS 1922.72 ft
E/W  -748.54 ft
VS 2027.73 ft
DLS 047 ft

N/S  2007.58 ft
EW -753.35ft
VS 2112.03ft
DLS 047 fi|

HIL 270 High
LR 130 Right

HL 275 High |
LIR 061 Left
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: dk gy-blk - dk gysh bn, frm-sft, slty, sb plty-flky rr blky
1 blk carb spks /inclus, aprs micro lam, tr w/ tn-off w!
icro spks/ & mic lams inclus, m hi arg cont, occ shly,
S, fnt fair mlky cut, v weak /It ylwsh bn res rng, rr

MRLST : dk gy-blk - dk bn, frm-sft, slty, sb plty-flky rr biky,
com vf tr blk carb spks /inclus, aprs micro lam, tr w/ tn-off
micro spks/ & mic lams inclus, m
fair mlky cut, v weak

hi arg cont, occ shly, v calc; NFS, fnt

MRLST : dk gy-blk - dk bn, frm-sf
com vf tr blk carb spks /inclus, aj
micro spks/ & mic lams inclus, m

/1t ylwsh bn res rng, rr BENT & CHLK

fnt fair mlky cut, v weak / It ylwsh
fill occ free crstl, gasy odor.

asy odor frc fill, gasy odor.
o]
T T 11
VIS 50, WT
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C3380u

C471u




5
10000
200 N [ Wy ~N ~
| \ i - L -
N~ Ny = "l NV, ot N = %EE* N/ / 7 ?
M \ Total \gas- )it } [ vV ]
h M]NI' RI(AIP] \ I WOB%
s I \ RPM
= \ SPM 6
8 Vi N SPP 2
A", V4 AV v4 d Y WA — — S e AN ASNAN |hh_~.’\.~ -\.nu..-\./--.nu.H/
- .
50 & 9400 - 29450 & 9500 z 9550
G950 TVD 1 ' |
Depth 9405.00 ft ﬁ]‘ép‘hgggggo'ﬂ)o ft
Inc  90.43° - ’ o
Azimuth 356.60° Azt o688
TVD  6999.96 ft NS 2179.29 ft
N/S  2094.42 ft EW -763I36 ft
EW 75852 it VS 228264 ft
VS 2198.34 ft DLS 107 ft
, I
DLS 057 it HL 303 High
HIL - 3.00 High LR 477 Left
LIR 283 Left )
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, slty, sb plty-flky rr blky, occ frec MRLST / SH (90/10) dk gy-v dk gy, m frm-ip m sft, sb plty & flky, loc slty, MRLST/ SH (80/20) dk gy-v dk gy, m frm-ip m sft, sb pity
ors micro lam, tr w/ tn-off wh chlk com vf blk carb spks, rr vf dism pyr & macro pyr inclus, tr w/ tn --off wh slty, com vf blk‘carb spks,_rr vf dism pyr & macro pyr in
hi arg cont, occ shly, v calc; NF$ chlky inclus, m hi arg cont, aprs micro lam / vrvd; v calc; ip gds Mrly SH tn-off wh chlky |nc|u§ & micro chlky lams, m hi arg cont,
bn res g, rr BENT stngr, clcit fr NFS, wk slw mlky yl cut w/ brt yl resid ring flor. Tr BENT. Vy Fine Ctgs lam /vrvd; v calc; sl incr thin intbd Mrly SH; NFS, wk slu
1.0mm) w/ brt yl resid ring flor. Vy Fine Ctgs (< 1.0 mm)
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e 9600 = : 9650 9700 = 9750
Depth 9660.00 ft 6950 TVD Depth 9748.00 ft
Inc  89.14 ° Inc  89.26
Azimuth 356.71 ° Azimuth 356.71 °
TVD 7000.92 ft TVD 7002.15 ft
N/S  2349.00 ft N/S  2436.85 ft
E/W  -773.12ft E/W  -778.17 ft
VS 2451.25ft VS 2538.52 ft
DLS 1.03 ft DLS 0.14 ft
HL 208 High \ HL 085 High
LIR 876 Left Bottom B Chalk Pay Zone | LIR 10.82 Left
Niobrara B Chalk Pay Zone
M e e e = == e i A R . B I (U B L Y
o o BRI ; e LI T 7o o T ™ == .
— | (R — I I I I I I I I
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& flky, lo MRLST / SH (70%) No Vis Change: dk gy-v dk gy, m frm-ip m sft, sb CHLK (70%) m gy-dk gy, v mttld w/ Itr gy, gy brn & tn chlk inclus, m
lus, incr v plty, sm blk carb spks, com w/ tn-off wh chlky inclus & micro chiky sft, flky, micro vrvd, bk carb spks, m hi arg cont, NFS, fr imed
aprs micl lams, m hi arg cont, v calc; NFS, wk slw mlky yl cut w/ brt y! resid miky-wk slw strmg cut w/ hvy brt yl resid ring flor. MRLST /SH (30%
‘miky yl ¢ ring flor. CHLK (30%) m gy-dk gy, mttld w/ltr brn, tn chk inclus, m No Vis Change: dk gy-v dk gy, m frm-ip m sft, sb pity, sm blk carb
sft, flky, mic vrvd, m hi arg cont, NFS, frimed mlky cut w/brt yl resid spks, com w/ tn-off wh chiky inclus & micro chlky lams, m hi arg cont
ring flor. v calc; NFS, wk slw mlky yl cut w/ brt yl resid ring flor. Vy Fn Ctgs.
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VIS 49 10 CG™Wt 10.1 ' VIS42 IniOu
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= 9800 A 9850 Z 9900 & 9950 Z 10000 3
6950 TVD Depth 9833.00 ft Depth 9919.00 ft 6950 TVD
Inc  89.07 ° Inc 88.70 ° Depth 10C
Azimuth 356.40 ° Azimuth 357.22 ° Inc 88
TVD 7003.38 ft TVD  7005.05 ft Azimuth 3¢
N/S  2521.68 ft N/S  2607.53 ft TVD 700
E/W  -783.28 ft E/W  -788.07 ft N/S 2693
VS 2622.85 ft VS 2708.11ft EW  -791
DLS 042 ft DLS 1.05 ft VS 2793
HL 039 Low HL 206 Low DLS 1.69
L/IR 13.04 Left L/IR 1501 Left HL 429
Top B Chalk Pay Zone ? LR 15.0¢
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CHLK (70%) m gy-dk gy, v mttld w/ Itr gy, abnt gy brn & tn chlk inclus, m sft, CHLK (80%) m gy-dk gy, v mttld w/ Itr gy, abnt gy brn & tn chlk inclus, m sft,
flky, micro vrvd, blk carb spks, m hi arg cont; Abnt wh ¢ xIn calc-prob frac fill; flky, micro vrvd, blk carb spks, m hi arg cont; Abnt wh ¢ xIn calc-prob frac]
NFS, frimed mlky-wk slw strmg cut w/ hvy brt yl resid ring flor. MRLST / SH fill; NFS, frimed mlky-wk slw strmg cut w/ hvy brt yl resid ring flor. MRLS’
(30%) No Vis Change: dk gy-v dk gy, m frm-ip m sft, sb plty, sm blk carb spks; SH (20%) No Vis Change: dk gy-v dk gy, m frm-ip m sft, sb plty, sm blk carp
com w/ tn-off wh chlky inclus & micro chlky lams, m hi arg cont, v calc; NFS, spks, com w/ tn-off wh chlky inclus & micro chlky lams, m hi arg cont, v
wk slw mlky yl cut w/ brt yl resid ring flor. BENT (5%) Vy Fn Ctgs. calc; NFS, wk slw mlky yl cut w/ brt yl resid ring flor.
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310050 & 10100 = 10150 Sad 10200 =
Depth 10091.00 ft Depth 1017500 f 6950 TVD
05.00 Inc 89.32° Inc 90.80°
33 Azimuth 359.22° Azimuth 359.11°
8.63 TVD 7009.28 ft TVD 7009.22 ft
.28 f N/S  2779.40 ft N/S  2863.39 ft
A5 fi E/W  -793.24 ft E/W -794.33 ft
A8 fi VS 2877.98ft VS 2960.73 ft
12 fi DLS 264 ft DLS 112 ft
A HL 629 Low HIL 6.23 Low
Low L/IR 14.00 Left L/IR 12.46 Left
) Lefi
— : : 1 : I I I I 7000
e e e [ e T T T Tr I r T T T
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CHLK (80%) No Vis Change: m gy-dk gy, v mttld w/ Itr gy, abnt gy brn & tn chlk |
inclus, m sft, flky, micro vrvd, blk carb spks, m hi arg cont; Abnt wh ¢ xI MRbLSTk/ SH (10:@ dk gy-[;/ dk gy, m ".m"lp mtsft,lstb pltng& frllkyr,“llc(m .s“}l" com r\]’f bk ’Y{Rl
calc-prob frac fill; NFS, frimed mlky-wk slw strmg cut w/ hvy brt yl resid ring floi carb SpKs, IT VI diSm pyr & Macro pyrincius, tr wi in --oit wh chiky inclus, m hi arg sity,
MRLST / SH (20%) No Vis Change: dk gy-v dk gy, m frm-ip m sft, sb plty, sm blk cont, aprs micro lam, v calc, NFS, wk slw mlky yl cut w/ brt yl resid ring flor.CHLK wh ¢
carb spks, com w/ tn-off wh chlky inclus & micro chlky lams, m hi arg cont, v calc; (30%) aa m gy-dk gy, v mttld w/ Itr. gy, abnt gy brn & tn Chlk.”.]dus m sft, flky, micro Wi
NFS, wk siw miky yl cut wi brt yl resid ring flor vrvd, blk carb spks, m hi arg cont; Abnt wh ¢ xIn calc frac fill; brn
' ' wh (
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10250 10300E 510350 2 10400 & 10:
T T T T
Depth 10260.00 ft Depth 10346.00 ft 6950 TVD Depth 10432.00 ft
Inc 90.74°| Inc  89.45° Inc 8852°
Azimuth 359.08° Azimuth 358.97 Azimuth 358.58°
TVD 7008.05 ft TVD 7007.87 f TVD 7009.35f
N/S  2948.36 ft N/S  3034.35 ft N/S  3120.31 ft
E/W -795.82 ft E/W -797.26 ft E/W -799.18 ft
VS 304453 ft VS 3129.30ft VS 3214.15ft
DLS 051 ft DLS 120 ft DLS 027 ft
HIL  94.93 High HIL  93.27 High HIL  93.27 High
L/R 10.81 Left L/IR 9.33 Left L/IR 833 Left
Niobrara B Shale / Marl
| 7000
T T 7T w|T T r T 1T+ T T+ T T T T 7 "o T Tl " T ™o
T e T T o™y = br T = T ol ™ by T T T e S pwerrramli | e T o —r T o = =
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ST/ SH (>90%) dk gy-v dk gy - gysh bn, m frm-ip m frm, sb plty & fiky, lo MRLST / SH aa (60/40%) dk gy-v dk gy - gysh bn, m frm-ip m frm, sb pl SHéMRtﬁﬁ(ﬁO%/4°%qu9{'2y“
com vf blk carb spks, slty, rr vf dism pyr & macro pyr inclus, tr w/ tn --0 & flky, loc slty, com vf bk carb spks, slty, rr vf dism pyr & macro pyr carb SpKS /INCIus, aprs micro am var‘
hiky inclus, m hi arg cont, aprs micro lam, v calc, NFS, wk slw mlky yl ct inclus, tr w/ tn --off wh chlky inclus, m hi arg cont, aprs micro lam, v lams inclus, m hi arg cont, v calc; NF
tyl resid ring flor.CHLK (<10%) aa m gy-dk gy, v mttid w/ Itr gy, abnt g calc, NFS, wk slw miky yl cut w/ brt yl resid ring flor.CHLK stng- off wh-tn-pl t gy, vf gr ltg gtz grs, abi
& tn chlk inclus, m sft, flky, micro vrvd, blk carb spks, m hi arg cont; Abr
- xIn calc frac fill
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50 4 10500 N 10550 = 10600 ¢, 210650 |
| .
Depth 10517.00 pos0TVD
Inc  88.09° Depth 10605.00'
Azimuth 358.86° Inc  89.01°
TVD  7011.80 ft Azimuth 359.01°
NIS  3205.26 ft TVD 7014.03 ft
E/W  -800.96 ft NIS 329321 ft
VS 3297.97 ft E/W  -802.60 ft
DLS 0.85 ft VS 3384.72ft
HIL  94.26 Low DLS 106 ft
LR 7.22 Lefi HIL  94.96 Low
L/R 5.86 Left
7000
Ty,
B 4 — = —
— e e (L B — — —
T -rr F _: Bl : T = Tr__:_w [ =
s T —— —— —] T
1 bgv ffm}PFEdf?"vthhPlLty'f'Kyvcom vEtr vt bl MRLST / SH (70% / 30%) v dk gy, m frm, blky-sb plty, sb wxy, v hi arg MRLST / SH (60% / 40%) v dk gy, m frm, blky-sb plty, s
Yef . ir w/ tn-off wh chiky micro spks/ & m cont, thn lam / mic vrvd, v calc; rr wh amorp- f xIn calc; NFS, wk fnt ? hiarg cont, thn lam / mic vrvd, tr vf dism pyr, v calc; rr
>, fnt wkyl mlky cut no ring flor. BENT stnc miky cut wifnt resid ring flor. gds to & intbd w/ SH: v dk gy, frm, plty, amorp-fxIn calc; NFS, wk fnt 2 miky cut wint resid ri
1t micro pyr & mica spks, brt gldn yl min fic wxy, thn lam, m calc. Ex Fine Ctgs (< 0.5 mmj: gds to & intbd w/ SH: v dk gy, frm, plty, wxy, thn lam, 1
Inocer pelec frags. Vy homo lith.  Ex Fine Ctgs (< 0.
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& 10700 Z 10750 & 10800 Z 10850 &
Depth  10689.00' Depth 10777.00' 6950 TVD Depth  10863.00'
Inc 89.94° Inc 90.12° Inc  90.43°
Azimuth 0.03 ° Azimuth 359.93 ° Azimuth 359.40 °
|_TVD 7014.80 ft TVD 7014.75ft TVD 701433t |
N/S  3377.20 ft N/S  3465.20 ft N/S  3551.20 ft
E/W  -803.30 ft E/W  -803.34 ft E/W  -803.84 ft
VS 3467.40 ft VS 3553.90 ft VS 3638.52 ft
| DLS 164 ft DLS 024 ft DLS 072 ft
HIL 9429 Low HIL  93.39 Low HIL  90.84 Low
LIR 371 Left L/IR 0.75 Left L/R 1.67 Right
7000 ‘ /
Niobrara B Shale / Marl V Niobrara A Shale / Marl
B e e e e e i
e— = -
s e e B e T e e o
— —_— ] = — _II T"_“ =as ] T = T-
b wxy, MRLSTISH (60% / 40%) No Vis Qhange: v dk gy, m frm, blky-sb plty, MRLST / SH (60% / 40%) Vy homo lith: dk-v dk gy, m frm,
wl sh wxy, v hi arg cont, thn lam / mic vrvd, tr vf dlsm pyr,v calc; rr wh blky-pred sb plty, sb wxy, v hi arg cont, thn lam / mic vrvd, tr vf
g flor amorp- f xIn calc; NFS, wk fnt 2 mlky cut w/fnt resid ring flor; gds to dism pyr, v calc; tr wh amorp- f xIn calc; NFS, wk fnt 2 mlky cut
n calc. T & intbd w/ SH: v dk gy, frm, plty, wxy, thn lam, m calc. Tr Inocer wifnt resid ring flor; gds to & intbd w/ SH: v dk gy, frm, plty, wxy;——
> mm pelec frags. Vy homo lith.  Ex Fine Ctgs (< 0.5 mm). thn lam, m calc. Tr Inocer pelec frags.  Ex Fine Ctgs (< 0.5 mm).
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10900 = 10950 = 11000 e 11050 = 11100
Depth  10948.00 6950 TVD Depth 11034.i00'
Inc 9012 ° Inc 90.74 °
Azimuth 359.73 © Azimuth 358.25 °
TVD 7013.92ft TVD 7013.27 ft
N/S  3636.20 ft N/S 372218 ft
E/W  -804.49 ft E/W  -806.01 ft
VS  3722.18ft VS 3806.96 ft
DLS 053 ft DLS 1.86 ft
H/L  88.98 Low HIL  86.85 Low
LIR 391 Right LIR 533 Right
7000
Niobrara B Chalk Pay Zone

CHLK (90%) m gy-m brn gy, v mttld w/ Itr gy, gy brn & tn chlky
inclus/spks, m sft, flky, micro lam/vrvd, tr blk carb spks, m hi arg
cont; NFS, wk slw mlky cut w/ fr brt yl resid ring flor. MRLST/SH

MRLST / SH (70% / 30%) Vy homo lith: dk-v dk gy, m frm,
blky-pred sb plty, sb wxy, v hi arg cont, thn lam / mic vrvd, tr
vf dism pyr, v calc; tr wh amorp- f xIn calc; NFS, wk fnt ?

mlky cut w/fnt resid ring flor; gds to & intbd w/ SH: v dk gy,

(10%) dk gy, m frm-ip m sft, sb plty, sm blk carb spks, tr w/ tn-off wh
chlky inclus & micro chlky lams, m hi arg cont, v calc; NFS, wk slw

miky yl cut w/ brt yl resid ring flo qurrr#)plty, wxy, thn lam, m calc. Tr Chlk.  Ex Fine Ctgs (< 0.
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& 11150 = 11200 s, 11250 & 11300
Depth 11120.00' 6950 TVD | Depth 1129100
Inc  90.99 ° Depth 11205.00' Inc 9161 °
Azimuth 358.48 ° Inc 91.73 ° Azimuth 358.07 °
TVD 701197 ft Azimuth 358.34 ° TVD  7007.45 ft
N/S  3808.13 ft TVD  7009.96 ft N/S 397900 ft
EW  -808.46 ft N/S  3893.08 ft EW -81352ft
VS 3891.90 ft EW  -810.82ft VS 4060.77 ft
DLS 039 ft VS 397582t DLS 034 ft
HIL 8407 Low DLS 088 ft HIL 76.60 Low
L/R 580 Right HIL  80.59 Low LR 656 Right
L/R 6.33 Right
7000 - - ——
- —
[=3 e e, g e L — T4 | == = 7 e ™
S s his T i s s — — hid _'r_— = . ,
— = ki — = : :
. T — b T " e T T |+ P T r T T
— — | T = e =
MR
MRLST / SH (70% / 30%) Vy homo lith: dk-v dk gy, m frm, blky-pred MRLST / SH (70% / 30%) No Vis Change: dk-v dk gy, m frm, blky-pred sh plty
sh plty, sb wxy, v hi arg cont, thn lam / mic vrvd, tr vf dism pyr, v plty, sb wxy, v hi arg cont, thn lam / mic vrvd, tr vf dism pyr, v calc; tr wh wh
calc; tr wh amorp- f xIn calc; NFS, wk fnt ? mlky cut w/fnt resid ring amorp-f xIn calc; NFS, wk fnt ? miky cut w/fnt resid ring flor; gds to & flor
——rflor; gds to & intbd w/ SH: v dk gy, frm, plty, wxy, thn lam, m calc- intbd w/ SH: v dk gy, frm, plty, wxy, thn lam, m calc. Tr CHLK. Ex Fine stnE
Ex Fine Ctgs (< 0.5 mm). Ctgs (< 0.5 mm). ‘
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= 11350 & 11400 = 11450 4 11500 = 11!
Depth 11377.00 6950 TVD Depth 11462.00 t Deptrl
Inc  91.79° | Inc 91.79° Inc
Azimuth 357.31° Azimuth 358.34° Azimi
TVD 700490 ft TVD 7002.24 ft VD
N/S 406489 ft NS 4149.78 ft NS
EW -81699ft EW -820.21 1t EM
VS 4145.83 ft VS 4229.86 ft VS
DLS 091 ft DLS 122 ft DLS
HL 7257 Low HIL 68.44 Low HIL
LR 602 Right LR 568 Right LR
= i et Sy s
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o T T T T w™ T wPT
T
SH/MARL ST (80% / 20%) : dk-v dk g
; MRLST / SH (70% / 30%) aa: dk-v dk gy, gysh bn, m frm, blky-pred hd, blky-sb plty, rr sb wxy, arg, fast /
-ST/SH (70% / 30%) aa: dk-v dk gy, gysh bn, m frm, blky-pred s sb plty, sb wxy, v hi arg cont, thn lam / mic vrvd, tr vf dism pyr, v tr wh amorp- f xIn calc; NFS, wk fnt
, sb wxy, v hi arg cont, thn lam / mic vrvd, tr vf dism pyr, v calc; 1 b ' N ! ' : . ) )
o calc; tr wh amorp- f xIn calc; NFS, wk fat 2 mlky cut w/ ylwsh bn ring flor; gds to & intbd w/ MARLST:
amorp- f xIn calc; NFS, wk fnt 2 miky cut w/ ylwsh bn resid rin | res‘(’i rina flor: ads to & 'ntb‘d /S'H_ dk av. frm. it thn lam plty,sb wxy, thn lam, m bent. bent str
gds to & intbd w/ SH: v dk gy, frm, plty, wxy, thn lam, m calc. be: iaring flor; g Itbd w/SH: v dK gy, Trm, pity, WXy, ' ' 1 '
b m calc. bent stngr-
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50 2 11600 & 11650 2 % 11700 11750
! 11546.00 f (950 TVD Depth 11632.00 ft Depth 11|593.00 ft ™ Stréightline pro"ection
91.36° Inc 91.60° Inc 91.98° Depth 11735.00 ft
ith 357.97° Azimuth 358.30° Azimuth 358.13° nc 91.98°
6999.93 ft TVD 6997.71 ft TVD 6995.80 ft Azimuth 358.13
4233711 NS 4319.63ft N/S 438057 ft TVD 6994.35 ft
-822.91 fi EW -825.71t EW  -827.60 ft N/S 442253 ft
4312.85 fi VS 4397.82ft VS 445806 ft EW -828.97 ft
068 fi DLS 048 ft DLS 067 ft VS 449955 ft
68.64 Low HIL 6100 Low HL 5800 Low DLS 001 ft
583 Righ LIR 640 Right LIR 600 Righ HL 5585 Low
LIR 619 Right
| — i o Reach 11735'MD TD @
— T +
—— w7 — ! = 08:45 Hrs - 6/5/12.
—— .
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MRLST / SH (70% / 30%) : dk-v dk gy, gysh bn, m frm, blky-pred MRLST /SH (70%/ 30%) : dk-v dk gy, gysh bn, m
y, occ gysh bn, m frm - sb plty, sb wxy, v hi arg cont, thn lam / mic vrvd, tr vf dism pyr, frm, bky-pred sb pity, sb wxy, v hi arg cont, thn
v calc thn lam / mic vrve calc; tr wh amorp- f xin calc; NFS, wk fnt miky cut w/ ylwsh bn lam / mic vrvd, tr vf dism pyr, v calc; ir wh amorp- hank
Ilky cut w/ ylwsh bn resii resid ring flor; gds to & intbd w/ SH: dk gy, frm, plty, wxy, v slty, f‘xlnfclalc, Z‘F? ‘gk,f’t‘éénlbysc}_ll!‘c‘i"’k’ ylwah bnlrteSId a
dk gy-gysh bn, frm thn lam, Ic. bent stnar. ring flor; gds to & intbd w/ SH: dk gy, frm, plty,
|g|gy gy friam, m cac. bent stgg wxy, v slty, thn lam, m calc. bent stngr. GOO|Sb
Inc (GB
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