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Measured Depth Log

Well Name: Howard 28N-29HZ
Location: Section 32, T1N, R67W, Weld County, CO.

License Number: API: 05-123-37864 Region: Wattenberg
Spud Date: 27 July 2014 Drilling Completed: 5 August 2014

Surface Coordinates: 2019' FNL 2430' FWL SENW Sec 32 T1N R67W;
Lat: 40° 0' 29.293" N; Long: -104° 55' 1.506" W

Bottom Hole
Coordinates:

10' FNL; 1069' FWL NENW Sec 29 T1N R67W;
Lat: 40.0292890°; Long: -104.9143769°

Ground Elevation (ft): 5049 K.B. Elevation (ft): 5065
Logged Interval (ft): 7000' To: 15,238' Total Depth (ft): 15,238'

Formation: Pierre Shales/Sands, Niobrara, Ft Hays, Codell
Type of Drilling Fluid: Water & Poly to 7183', LSND 7183'-15,238

Printed by HORIZONTAL.LOG from WellSight Systems 1-800-447-1534 www.WellSight.com

OPERATOR

Company: Kerr-McGee Oil & Gas Onshore LP
Address: Granite Tower - 1099 18th St, Ste 1800

Denver, CO 80202
CO Geologist, Tom Birmingham

GEOLOGIST

Name: Jack Rogers & Alex Caruana
Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbybrothers.com)

Address: 575 Union Blvd.
Suite 208,
Lakewood CO. 80228



E-logs

MWD GR 1,072' - 15,238'

Casing

9 5/8" Surface Casing set @ 960' MD
7" Intermediate Casing set @ 7948' MD
4 1/2" Production Liner hung, landed @ 15,228'

Comments

1) Drilling Contractor: Xtreme Drilling, Rig #22
Toolpusher: Tyler Humphrey/Jake King

2) Company Man: Scott Hancock/Kent Priddy
3) Mud Company : AES Engineer: Samuel Pedersen & Julianna Aycock
4) Directional Drilling: Sperry/Halliburton

Drillers: Jacob Suitter & Bogdan Cristian
MWD: Clay Wass & John Dieu

5) Gas Equipment: Pason
6) Wellsite Geology: Goolsby Brothers & Associates

Geologists: Jack Rogers & Alex Caruana
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ACCESSORIES

MINERAL
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Calc
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Chtdk
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FOSSIL
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TEXTURE
Boundst
Chalky
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OTHER SYMBOLS

OIL SHOWS
Even
Spotted
Ques
Dead
Vspotty
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POROSITY TYPE
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ROUNDING
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SORTING
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Moderate
Poor
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MD 6983 TVD 6933.71
INC 2.04 AZ 93.63
VS -147.13

MD 7026 TVD 6976.69
INC 1.57 AZ 81.97
VS -147.08

MD 7068 TVD 7018.64
INC 4.29 AZ 359.74
VS -145.42

MD 7111 TVD 7061.35
INC 8.78 AZ 359.54
VS -140.52

MD 7154 TVD 7103.64
INC 12.08 AZ 357.88
VS -132.75

MD 7196 TVD 7144.38
INC 15.96 AZ 359.24
VS -122.58

MD 7238 TVD 7184.29
INC 20.2 AZ 1.46
VS -109.55

MD 7281 TVD 7223.97
INC 25.05 AZ 4.3
VS -93.03

MD 7323 TVD 7261.28
INC 29.57 AZ 1.47
VS -73.78

Well Spudded @ 18:54 Hrs -27/7/14

Bit # 1: 8¾", Smith, SDi611, SN: JJ5707,
3x14, 3x15, DI 990', DO 7953', Ftge 6963',
37 Hrs.

Begin 50' Samples @ 7000'

Start Horizontal Log @ 7000' KOP -
12:00 Hrs - 29/7/14

SH: dk gy-blk, plty-sb plty, carb, v sl
calc, slty wi cly mtrx, no min fluor, occ
cal crst, sdy ip, rthy, frm-sft, NSF

Bit - Gamma 44.10'
Bit - Survey 48.83'

SH: dk gy-blk, plty-sb plty, carb, v sl calc, slty
wi cly mtrx, no min fluor, carb frags, occ cal
crst, sdy ip, rthy, frm-sft; Tr SS: wht-clr qtz, f gr,
w srt, sb ang, gn glauc, frm-hd, est vis por 12%,
tr pyr: NSF slw difse lt cldy cut, lt yel red rng

SH: dk gy-blk, plty-sb plty, carb, v sl calc, slty wi
cly mtrx, carb frag, no min fluor, occ cal crst, sdy
ip, rthy, frm-sft: NSF slw difse lt cldy cut, lt yel red
rng

SH: dk gy-blk, plty-sb plty, carb, v sl calc, slty
wi cly mtrx, carb frags, no min fluor, occ cal
crst, sdy ip, rthy, frm-sft; Tr SS: wht-clr qtz, vf
gr, w srt, sb ang, blk min, frm-hd, est vis por
12%: NSF slw difse lt cldy cut, lt yel red rng

SH: dk gy-blk, plty-sb plty, carb, v sl calc, slty
wi cly mtrx, carb frags, tr min fluor, occ cal
crst, sdy ip, rthy, frm-sft; Tr SS: smky-clr qtz, vf
gr, sl slty, w srt, rd-sb rd, frm-hd, est vis por
12%; tr pyr slty gr: NSF v slw difse lt cldy v sm
strms cut, lt yel red rng

SH: (65%)dk gy-blk, plty-sb plty, carb, v sl calc,
slty wi cly mtrx, carb frags, tr min fluor, occ cal
crst, sdy ip, rthy, frm-sft; SS: (35%) smky-clr qtz,
vf gr grdng-slty, w srt, rd-sb rd, frm-hd, est vis
por 10%: NSF v slw difse lt cldy cut, lt yel red
rng

SH: dk gy-blk, plty-sb plty, carb, v sl calc, slty
wi cly mtrx, carb frags, tr min fluor, occ cal
crst, sdy ip, rthy, frm-sft; Tr SS: smky-clr qtz wi
occ musc, vf gr grdng-slty, w srt, rd-sb rd,
frm-hd, est vis por 12%: NSF v slw difse lt cldy
cut, lt yel red rng

SH: dk gy-blk, plty-sb plty, carb, v sl calc, slty
wi cly mtrx, carb frags, tr min fluor, occ cal crst,
sdy ip, rthy, frm-sft; Tr SS: smky-clr qtz, vf gr
grdng-slty, w srt, rd-sb rd, frm-hd, est vis por
12%: NSF v slw difse lt cldy cut, lt yel red rng

SH: dk gy
cly mtrx,
frm-sft: NSF v slw difse lt cldy cut
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MD 7366 TVD 7297.84
INC 33.93 AZ 1.57
VS -51.16

MD 7409 TVD 7332.57
INC 38.31 AZ 359.7
VS -25.83

MD 7452 TVD 7365.41
INC 42.07 AZ 358.81
VS 1.91

MD 7494 TVD 7395.63
INC 45.9 AZ 359.15
VS 31.05

MD 7537 TVD 7424.52
INC 49.64 AZ 359.89
VS 62.88

MD 7580 TVD 7451.31
INC 53.26 AZ 358.88
VS 96.49

MD 7623 TVD 7475.92
INC 56.91 AZ 357.66
VS 131.71

MD 7665 TVD 7497.52
INC 61.19 AZ 358.19
VS 167.67

MD 7708 TVD 7516.94
INC 65.11 AZ 358.49
VS 205.99

MD 7751 TVD 7533.74
INC 68.86 AZ 358.47
VS 245.53 MD 7794

INC 72.
VS 286

dk gy-blk, plty-sb plty, carb, v sl calc, slty wi
,carb lam, tr min fluor, sdy ip, rthy,
NSF v slw difse lt cldy cut, lt yel red rng

SH: dk gy-blk, plty-sb plty, carb, v sl calc, slty
wi cly mtrx, carb lam, <1% min fluor (wht bent
wi dissm pyr), sdy ip, rthy, frm-sft: NSF v slw
difse lt cldy cut, lt yel red rng

SH: dk gy-blk, plty-sb plty, carb, v sl calc, slty wi
cly mtrx, carb lam, < 1% min fluor (wht bent wi
dissm pyr), sdy ip, rthy, frm-sft: NSF v slw difse
lt cldy cut, lt yel red rng

SH: dk gy-blk, plty-sb plty, carb, v sl calc, slty
wi cly mtrx, carb lam, < 1% min fluor (wht bent
wi dissm pyr), sdy ip, rthy, frm-sft: NSF v slw
difse lt cldy cut, lt yel red rng

Sharon Springs Fm:
7516' MD; 7411' TVD;
-2346 SS

MRLST: (15%) blk-dk gy, blky-sb blky, v carb, v
calc, rthy-grsy, 1% min fluor (wht-gnsh bent wi
dissm pyr), tr pyr grs, sft-frm; CHLK: (70%)
blk-dk gy, sl mot, blky-sb blky, aa; SH: (15%)
blk-dk gy, plty-sb plty, clyey, rthy, frm-sft; NSF
slw mod difse lt mlky cut, f yel res rng

Niobrara A CHLK:
7560' MD; 7439' TVD;
-2374 SS

MRLST/SH: blk-dk gy, sb plty, v carb, v calc,
mic lam, slty, clyey, pyr grs, 1% min fluor
(wht-gnsh bent wi dissm pyr), rthy, frm-sft;
NSF slw mod difse lt mlky cut, f yel res rng

Niobrara Upper Shale:
7610' MD; 7468' TVD;
-2403' SS

MRLST/SH: blk-dk gy, sb plty, v carb, v calc,
mic lam, slty, clyey, pyr grs, 1% min fluor (lrg
wht-gnsh bent wi dissm pyr), rthy, frm-sft;
NSF slw mod difse lt mlky cut, f yel res rng

MRLST/SH: blk-dk gy, sb plty, v carb, v calc, mic
lam, slty, clyey, pyr grs, 1% min fluor (lrg
wht-gnsh bent wi dissm pyr), rthy, frm-sft; NSF
slw mod difse lt mlky cut, f yel res rng

MRLST/SH: blk-dk gy, sb plty, v carb, v calc, mic
lam, slty, clyey, pyr grs, 1% min fluor (lrg
wht-gnsh bent wi dissm pyr), mic xln, frm-sft;
NSF slw mod difse lt mlky cut, f yel res rng
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TD 7953' @ 12:25
07.30.14

WOB 11.9
RPM 32
SPM72
PP 2624
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7794TVD 7547.89
.73 AZ 358.92

286.1

MD 7837 TVD 7559.26
INC 76.6 AZ 359.95
VS 327.55

MD 7879 TVD 7567.34
INC 81.19 AZ 1.81
VS 368.75

MD 7903 TVD 7570.35
INC 84.42 AZ 2.21
VS 392.55

MD 8023 TVD 7576.06
INC 90.12 AZ 0.97
VS 512.36

MD 8206 TVD 7575.52
INC 90.22 AZ 0.17
VS 695.35

MRLST/SH: blk-dk gy, sb plty, v carb, v calc,
mic lam, slty, clyey, pyr grs, 1% min fluor (lrg
wht-gnsh bent wi dissm pyr), mic xln, frm-sft;
NSF slw mod difse lt mlky cut, f yel res rng

Niobrara B Chalk: 7842' MD;
7560' TVD; -2495' SS

CHLK: (90%) blk-dk gy-brnsh gy, mot, sb
blky-blky, v calc, carb, clyey, arg, rhty-grsy, wht
spec, frm; MRLST: (10%) blk-dk gy, sb plty, v
carb, v calc, mic lam, arg, pyr grs, frm-sft; NSF
slw mod difse lt mlky cut, f yel res rng

CHLK: (85%) blk-dk gy-brnsh gy, mot, sb
blky-blky, v calc, carb, clyey, arg, rhty-grsy, wht
spec, frm; MRLST: (15%) blk-dk gy, sb plty, v
carb, v calc, mic lam, arg, pyr grs, frm-sft; NSF
slw mod difse lt mlky cut, f yel res rng

Circulate Bot up TOH for
Intermediate Casing

IC 7" set @ 7948'

Reached ICP @ 7953' on Wednesday
07.30.14 @ 12:25

Cement @ 7853'
Float @ 7854'
Shoe @ 7943'

Bit #2: 6.125", Varel, VS513D, SN
4006814, 5X22, DI 7953', DO15238', Ftge
7285', 40.8 Hrs.

Bit projection

CHLK: (90%) dk gy-brn ip, mot, sm rnd
pel, sb blky-blky, v calc, carb, clyey,
arg, rhty-grsy, wht calc cmt lams, frm;
MRLST: (10%) blk-dk gy, sb plty, v carb,
v calc, mic lam-fiss, arg, pyr grs, frm-sft.

CHLK: (80%) dk gy-lt gy, mot, occ rnd pel, wvy carb lam, plty-blky,
v calc, carb, clyey, arg, rhty-grsy, wht calc cmt lams, frm; MRLST:
(20%) blk-dk gy, sb plty, v carb, v calc, mic lam-fiss, arg, vf disem
pyr+mica, frm.

CHLK: (95%) dk gy-lt gy, mot, occ rnd pel, wvy carb lam, plty-blky, v calc, carb, clyey,
arg, rhty-grsy, sm wht calc frac-fill cmt, frm; MRLST: (5%) blk-dk gy, sb plty, v carb, v
calc, mic lam-fiss, arg, vf disem pyr+mica, frm.

Niobrara B Chalk

correction at 8159.9

Niobrara LBM

CHLK: (95%) dk gy-lt gy, mot, sm flatnd wht pel
calc, carb, clyey, arg, rhty-grsy,
sb plty, v carb, v calc, mic lam-fiss
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MD 8390 TVD 7575.91
INC 89.54 AZ 358.29
VS 879.27

MD 8572 TVD 7573.9
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VS 1061.09

smflatnd wht pel, fiss txt, wvy carb lam, plty-blky, v
,sm wht calc frac-fill cmt, frm; MRLST: (5%) blk-dk gy,
fiss, arg, vf disem pyr+mica, frm.

CHLK: (95%) dk gy-lt gy, mot, sm flatnd wht pel, fiss txt, wvy carb lam, plty-blky, v calc, carb,
clyey, arg, rhty-grsy, sm wht calc frac-fill cmt, frm; MRLST: (5%) blk-dk gy, sb plty, v carb, v
calc, mic lam-fiss, arg, vf disem pyr+mica, frm.

Niobrara LBM

CHLK: (75%) dk gy-lt gy, mot, fiss txt, wvy carb lam, plty-blky, v calc, carb, clyey, arg,
rhty-grsy, frm; MRLST: (25%) blk-dk gy, sb plty, v carb, v calc, mic lam-fiss, arg, vf disem
pyr+mica, frm.

CHLK: (85%) dk gy-lt gy, mot, fiss txt, wvy carb lam, plty-blky, v calc, carb, clyey,
arg, rhty-grsy, frm; MRLST: (15%) blk-dk gy, sb plty, v carb, v calc, mic lam-fiss, arg,
vf disem pyr+mica, frm.

CHLK: (85%) dk gy-lt gy, mot, fiss txt, wvy carb lam, plty-blky, v calc, carb, clyey
rhty-grsy, frm; MRLST: (15%) blk-dk gy, sb plty, v carb, v calc, mic lam-fiss, arg
(tr) wht-ltgry, abdt pyr, frm.

Niobrara B Shale

Niobrara LBM
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Mud Data @ 8260'
Wt 10
Vis 38
PV/YP 10/9
Gel 4/17/24
Fil 6/2
Sol 9.5%
H2O 88.5%
Sd 0.5%

MW9.9
VIS 38
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MD 8755 TVD 7572.15
INC 89.38 AZ 1.32
VS 1244.03

MD 8933 TVD 7574.4
INC 89.17 AZ 0.73
VS 1422.02

MD 9104 TVD 7576.19
INC 89.63 AZ 1.46
VS 1593

clyey, arg,
arg, SLTST

CHLK: (95%) dk gy-lt gy, mot, fiss txt, wvy carb lam, plty-blky, v calc, carb, clyey, arg,
rhty-grsy, frm; MRLST: (5%) blk-dk gy, sb plty, v carb, v calc, mic lam-fiss, arg.

Niobrara LBM

Niobrara B Shale

MRLST: (85%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), <% min fluor;
rthy, frm-sft; CHLK: (15%) dk gy-blk, mot wi wht
& grsh brn, sb blky-sb plty, v carb, v calc, arg,
rthy, frm-sft; NSF fst difse lt mlky cut, lt yel res
rng

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), <% min fluor,
rthy, frm-sft; CHLK: (10%) dk gy-blk, mot wi wht
& grsh brn, sb blky-sb plty, v carb, v calc, arg,
rthy, frm-sft; NSF fst difse lt mlky cut, lt yel res
rng

Niobrara B Shale

Niobrara LBM

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), rthy, frm-sft; SH:
(10%) dk gy-blk, sb plty, v carb, v calc, <% min
fluor (bent), rthy, frm-sft; CHLK: (tr) dk gy-blk, mot
wi wht & grsh brn, sb blky-sb plty, v carb, v calc,
arg, rthy, frm-sft; NSF fst difse lt mlky cut, lt yel
res rng
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19
MD 9274 TVD 7577.42
INC 89.54 AZ 1.03
VS 1763

MD 9445 TVD 7579.39
INC 89.14 AZ 0.92
VS 1933.98

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), <% min flour
(bent), rthy, frm-sft; CHLK: (10%) dk gy-blk, mot
wi wht & grsh brn, sb blky-sb plty, v carb, v
calc, arg, rthy, frm-sft; NSF fst difse lt mlky cut,
lt yel res rng

Niobrara LBM

Niobrara B Shale

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), <% min flour
(bent), rthy, frm-sft; CHLK: (10%) dk gy-blk, mot
wi wht & grsh brn, sb blky-sb plty, v carb, v calc,
arg, rthy, frm-sft; NSF fst difse lt mlky cut, lt yel
res rng

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), <% min flour
(bent), rthy, frm-sft; CHLK: (10%) dk gy-blk, mot
wi wht & grsh brn, sb blky-sb plty, v carb, v calc,
arg, rthy, frm-sft; NSF fst difse lt mlky cut, lt yel
res rng

Niobrara LBM

Niobrara B Shale

MRLST: (85%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), no min flour, rthy,
frm-sft; CHLK: (15%) dk gy-blk, mot wi wht & grsh
brn, sb blky-sb plty, v carb, v calc, arg, rthy,
frm-sft; NSF fst difse lt mlky cut, lt yel res rng

MRLST: (
clyey, occ f gr pyr
rthy, frm
& grsh brn
rthy, frm
rng
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Sub Sea (-2485)
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MD 9617 TVD 7580.41
INC 90.18 AZ 359.92
VS 2105.97

MD 9787 TVD 7579.18
INC 90.65 AZ 359.73
VS 2275.94

MD 9958 TVD 7577.66
INC 90.37 AZ 358.98
VS 2446.88

: (90%) dk gy-blk, sb plty, v carb, v calc,
occ f gr pyr(vf-micr xln), no min flour,

-sft; CHLK: (10%) dk gy-blk, mot wi wht
grsh brn, sb blky-sb plty, v carb, v calc, arg,

-sft; NSF fst difse lt mlky cut, lt yel res

Niobrara B Shale

NIobrara LBM

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), no min flour, rthy,
frm-sft; CHLK: (10%) dk gy-blk, mot wi wht & grsh
brn, sb blky-sb plty, v carb, v calc, arg, rthy,
frm-sft; NSF fst difse lt mlky cut, lt yel res rng

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), no min flour, rthy,
frm-sft; CHLK: (10%) dk gy-blk, mot wi wht & grsh
brn, sb blky-sb plty, v carb, v calc, arg, rthy,
frm-sft; NSF fst difse lt mlky cut, lt yel res rng.

Gas Buster On Line

Niobrara LBM

Niobrara B Shale

Flare 3'

MRLST: (80%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), no min flour, rthy,
frm-sft; CHLK: (20%) dk gy-blk, mot wi wht & grsh
brn, sb blky-sb plty, v carb, v calc, arg, rthy,
frm-sft; BENT (tr) grn, vf pyrc, wxy, sft, plty; NSF
fst difse lt mlky cut, lt yel res rng.

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc, clyey,
occ f gr pyr (vf-micr xln), no min flour, rthy, frm-sft;
CHLK: (10%) dk gy-blk, mot wi wht & grsh brn, sb
blky-sb plty, v carb, v calc, arg, rthy, frm-sft; BENT (tr)
grn-lt gry, mica, pyrc, wxy, sft, plty; NSF fst difse lt
mlky cut, lt yel res rng.
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MD 10128 TVD 7575.75
INC 90.92 AZ 358.45
VS 2616.75

MD 10299 TVD 7572.4
INC 91.32 AZ 359.7
VS 2787.63

Niobrara LBM

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc,
clyey, occ f gr pyr (vf-micr xln), no min flour,
rthy, frm-sft; CHLK: (10%) dk gy-blk, mot wi wht
& grsh brn, sb blky-sb plty, v carb, v calc, arg,
rthy, frm-sft; BENT (tr) grn-lt gry, mica, pyrc,
wxy, sft, plty; NSF fst difse lt mlky cut, lt yel res
rng.

MRLST: (85%) dk gy-blk, sb plty, v carb, v calc, clyey, occ
f gr pyr (vf-micr xln), no min flour, rthy, frm-sft; CHLK:
(15%) dk gy-blk, mot wi wht & grsh brn, sb blky-sb plty, v
carb, v calc, arg, rthy, frm-sft; NSF fst difse lt mlky cut, lt
yel res rng.

Niobrara LBM

MRLST: (70%) dk gy-blk, sb plty, v carb, v calc, clyey, abdt
pyr incl frac-fill, no min flour, rthy, frm-sft; CHLK: (30%) dk
gy-lt gy, mot wi wht & grsh brn, sb blky-sb plty, v carb, v
calc, arg, rthy, frm-sft; NSF fst difse lt mlky cut, lt yel res
rng.

MRLST: (60%) dk gy-blk, sb plty, v carb, v calc, clyey, rthy, frm-sft; CHLK: (40%)
lt gy, mot wi wht & grsh brn w/ wht wvy lam, sb blky-sb plty, v carb, v calc, arg,
rthy, frm-sft; BENT (tr) grn-lt gry, vf mica, pyrc, wxy, sft, plty; NSF fst difse lt
mlky cut, lt yel res rng.

Niobrara LBM

MRLST: (70%) dk gy
CHLK: (30%) lt gy,
plty, v carb, v calc,
res rng.
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Vis 44
PV/YP 13/16
Gel 9/27/35
Fil 7.5/2
Sol 8.5%
H2O 89.5%
Sd 0.5%
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WOB 40.1k
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INC 90.71 AZ 359.38
VS 2958.56

MD 10641 TVD 7567.81
INC 90.34 AZ 1.02
VS 3129.54

MD 10811 TVD 7566.67
INC 90.43 AZ 1.65
VS 3299.52

dk gy-blk, sb plty, v carb, v calc, clyey, rthy, frm-sft;
,mot wi wht & grsh brn w/ wht wvy lam, sb blky-sb
,arg, rthy, frm-sft; NSF fst difse lt mlky cut, lt yel

CHLK: (60%) lt gy, mot wi wht & grsh brn w/ wht wvy lam, sb
blky-sb plty, v carb, v calc, arg, rthy, frm-sft; MRLST: (40%) dk
gy-blk, sb plty, v carb, v calc, clyey, rthy, frm-sft; NSF fst difse lt
mlky cut, lt yel res rng.

Niobrara LBM

CHLK: (50%) lt gy, mot wi wht & grsh brn w/ wht wvy lam, sb blky-sb
plty, v carb, v calc, arg, rthy, frm-sft; MRLST: (50%) dk gy-blk, sb plty,
v carb, v calc, clyey, rthy, frm-sft, occ pyr cmt-frac; NSF fst difse lt
mlky cut, lt yel res rng.

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc, clyey, occ f gr pyr
(vf-micr xln), no min flour, rthy, frm-sft; CHLK: (10%) dk gy-blk, mot wi
wht & grsh brn, sb blky-sb plty, v carb, v calc, arg, rthy, frm-sft; NSF fst
difse lt mlky cut, lt yel res rng.

Niobrara LBM

MRLST: (90%) dk gy-blk, sb plty, v carb, v calc, clyey, occ f gr pyr
(vf-micr xln), no min flour, rthy, frm-sft; CHLK: (10%) dk gy
wi wht & grsh brn, sb blky-sb plty, v carb, v calc, arg, rthy
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WOB 20
RPM 77
SPM80
PP 3512

WOB 23
RPM 77
SPM80
PP 3554
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MD 10982 TVD 7566.62
INC 89.6 AZ 2.16
VS 3470.49

MD 11153 TVD 7568.87
INC 88.89 AZ 1.43
VS 3641.45

occ f gr pyr
dkgy-blk, mot
rthy, frm-sft;

MRLST: (100%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, occ wht acic arg & wht
rhmb cal, frm-sft, NSF fst difse lt cldy wi occ slw
lt mlky wspy strmrs cut, lt yel-yel res rng

Niobrara LBM

MRLST: (100%) blk-dk gy, sb plty, v carb, v
calc, mic xln, no min flour, occ wht acic arg &
wht rhmb cal, frm-sft, NSF fst difse lt cldy wi
occ slw lt mlky wspy strmrs cut, lt yel-yel res
rng

MRLST: (100%) blk-dk gy, sb plty, v carb, v
calc, mic xln, no min flour, occ wht acic arg &
wht rhmb cal wi dissm pyr, tr pyr grs, frm-sft,
NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng

Niobrara LBM
Niobrara B Chalk

MRLST: (100%) blk-dk gy, sb plty, v carb, v
calc, mic xln, no min flour, occ wht acic arg &
wht rhmb cal, occ pyr grs, frm-sft, NSF fst
difse lt cldy wi occ slw lt mlky wspy strmrs
cut, lt yel-yel res rng.
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MD 11324 TVD 7570.62
INC 89.94 AZ 0.69
VS 3812.44

MD 11496 TVD 7567.75
INC 91.97 AZ 359.59
VS 3984.39

MD 11667 TVD 7564.26
INC 90.37 AZ 0
VS 4155.32

MRLST: (80%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, occ wht acic arg & wht
rhmb cal, occ pyr grs, frm-sft; CHLK: (20%)
blk-dk gy, sl mot, wht spcks, sb plty-sb blky, v
carb, v calc, arg, rhty, mrly, frm-sft; NSF fst
difse lt cldy wi occ slw lt mlky wspy strmrs cut,
lt yel-yel res rng.

Niobrara B Chalk

Niobrara LBM

MRLST: (85%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, occ wht acic arg & wht
rhmb cal, occ pyr grs, frm-sft; CHLK: (15%)
blk-dk gy, sl mot, wht spcks, sb plty-sb blky, v
carb, v calc, arg, rhty, mrly, frm-sft; NSF fst
difse lt cldy wi occ slw lt mlky wspy strmrs cut,
lt yel-yel res rng.

CHLK: (90%) blk-dk gy, sl mot, wht
spcks, sb plty-sb blky, v carb, v calc,
arg, rhty, mrly, frm-sft; MRLST: (10%)
blk-dk gy, sb plty, v carb, v calc, mic
xln, no min flour, occ wht acic arg & wht
rhmb cal, occ pyr grs, frm-sft; NSF fst
difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (90%) blk-dk gy, sl mot, wht spcks, sb
plty-sb blky, v carb, v calc, arg, rhty, mrly,
frm-sft; MRLST: (10%) blk-dk gy, sb plty, v carb,
v calc, mic xln, no min flour, occ wht acic arg &
wht rhmb cal, occ pyr grs, frm-sft; NSF fst difse
lt cldy wi occ slw lt mlky wspy strmrs cut, lt
yel-yel res rng.

CHLK: (
plty-sb blky
frm-sft;
v calc, mic xln
wht rhmb cal
lt cldy wi occ slw lt mlky wspy strmrs cut
yel-yel res rng
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WOB 25.4k
RPM 81
SPM80
PP 3683

WOB 35.6k
RPM 13
SPM80
PP 3048

WOB 24.8k
RPM 82
SPM80
PP 3643
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MD 11837 TVD 7562.2
INC 91.02 AZ 2.28
VS 4325.29

MD 12008 TVD 7561.78
INC 89.26 AZ 1.4
VS 4496.26

MD 12180 TVD 7563.63
INC 89.51 AZ 0.3
VS 4668.24

70%) blk-dk gy, sl mot, wht spcks, sb
sb blky, v carb, v calc, arg, rhty, mrly,

MRLST: (30%) blk-dk gy, sb plty, v carb,
mic xln, no min flour, occ wht acic arg &

wht rhmb cal, occ pyr grs, frm-sft; NSF fst difse
lt cldy wi occ slw lt mlky wspy strmrs cut, lt

yel res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (80%) dk gy brnsh-gy, pel ip (wht spcks sm flat fiss txt), wl
mot, sb plty-sb blky, v carb, v calc, arg, rhty, mrly, frm-sft; MRLST:
(20%) blk-dk gy, sb plty, v carb, v calc, mic xln, no min flour, occ pyr
grs, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy strmrs cut, lt
yel-yel res rng.

CHLK: (90%) dk gy, brnsh-lt gy, pel ip (wht spcks sm flat fiss txt), scat acic
arag lths & wht calc cmt, wl mot, sb plty-sb blky, v carb, v calc, arg, rhty,
mrly, frm-sft; MRLST: (10%) blk-dk gy, sb plty, v carb, v calc, mic xln, no
min flour, occ pyr grs, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng.

Niobrara B Chalk

CHLK: (90%) dk gy, brnsh-lt gy, pel ip (wht spcks sm flat fiss txt), less scat acic arag lths
& wht calc cmt, wl mot, sb plty-sb blky, v carb, v calc, arg, rhty, mrly, frm-sft; MRLST:
(10%) blk-dk gy, sb plty, v carb, v calc, mic xln, no min flour, occ pyr grs, frm-sft; NSF fst
difse lt cldy wi occ slw lt mlky wspy strmrs cut, lt yel-yel res rng.

Niobrara LBM

CHLK: (90%) dk gy, brnsh-lt gy, pel ip, sm pyrc wht calc frac-fill cmt, wl
mot, sb plty-sb blky, v carb, v calc, arg, rhty, mrly, frm-sft; MRLST: (10%)
blk-dk gy, sb plty, v carb, v calc, mic xln, no min flour, occ pyr grs,
frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy strmrs cut, lt yel-yel
res rng.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW9.6
VIS 45

MW9.60
VIS 45



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 80k
RPM 13
SPM80
PP 3083

WOB 19.9k
RPM 82
SPM80
PP 3669

WOB 20
RPM 72
SPM80
PP 3646

00
:0

0
-

08
.0

4.
14

12200 12250 12300 12350 12400 12450 12500 12550 12600

7550 TVD

7600

7650

Sub Sea (-2485)

(-2535)

(-2585)

7550 TVD

7600

7650

Sub Sea (-2485)

(-2535)

(-2585)

7550 TVD

7600

7650

Sub Sea (-2485)

(-2535)

(-2585)

MD 12351 TVD 7563.99
INC 90.25 AZ 1.45
VS 4839.24

MD 12519 TVD 7564.12
INC 89.66 AZ 1
VS 5007.23

Niobrara B Chalk

Niobrara LBM

CHLK: (90%) dk gy, brnsh-lt gy, pel ip, sm pyrc wht calc frac-fill cmt, wl
mot, sb plty-sb blky, v carb, v calc, arg, rhty, mrly, frm-sft; MRLST: (10%)
blk-dk gy, sb plty, v carb, v calc, mic xln, no min flour, occ pyr grs,
frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy strmrs cut, lt yel-yel
res rng.

CHLK: (50%) dk gy, brnsh-lt gy, pel ip, incr wht calc frac-fill cmt, wl mot,
sb plty-sb blky, v carb, v calc, arg, rhty, mrly, frm-sft; MRLST: (50%)
blk-dk gy, sb plty, v carb, v calc, mic xln, no min flour, occ pyr grs,
frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy strmrs cut, lt yel-yel
res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (60%) dk gy, brnsh-lt gy, pel ip, sm wht calc frac-fill cmt, occ
arag (foss frag), wl mot, sb plty-sb blky, v carb, v calc, arg, rhty, mrly,
frm-sft; MRLST: (40%) blk-dk gy, sb plty, v carb, v calc, mic xln, no
min flour, occ pyr grs, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky
wspy strmrs cut, lt yel-yel res rng.

CHLK: (80%) dk gy, brnsh-lt gy, pel ip, decr wht calc frac-fill cmt,
occ arag (foss frag), wl mot, sb plty-sb blky, v carb, v calc, arg,
rhty, mrly, frm-sft; MRLST: (20%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, occ pyr grs, frm-sft; NSF fst difse lt cldy wi
occ slw lt mlky wspy strmrs cut, lt yel-yel res rng.

Niobrara B Chalk

NIobrara LBM
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Mud Data @ 12,230'
Wt 9.7
Vis 44
PV/YP 12/14
Gel 5/15/19
Fil 5.8/2
Sol 8%
H2O 90%
Sd 0.5%
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MD 12689 TVD 7564.99
INC 89.75 AZ 1.56
VS 5177.23

MD 12859 TVD 7564.13
INC 90.83 AZ 3.52
VS 5347.14

MD 13031 TVD 7563.07
INC 89.88 AZ 2.33
VS 5519.01

CHLK: (100%) blk-dk gy, sl mot, wht spcks, sb
plty-sb blky, v carb, v calc, arg, occ wht acic arg
& wht rhmb cal, occ pyr grs, rhty, mrly, frm-sft;
NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng.

CHLK: (100%) blk-dk gy, sl mot, wht spcks, sb
plty-sb blky, v carb, v calc, arg, occ wht acic arg
& wht rhmb cal, occ pyr grs, rhty, mrly, frm-sft;
NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (100%) gy brnsh gy, dk brn OS ip, pyrc, mot, conv wvy, wht spcks,
sb plty-sb blky, v carb, v calc, arg, occ wht acic arg & wht rhmb cal, rhty,
mrly, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy strmrs cut, lt
yel-yel res rng.

CHLK: (100%) gy brnsh gy, dk brn OS ip,
pyrc, mot, conv wvy, wht spcks, sb plty-sb
blky, v carb, v calc, arg, occ wht acic arg &
wht rhmb cal, rhty, frm-sft; MRLST: (tr) blk-dk
gy, sb plty, v carb, v calc, mic xln, frm-sft;
NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (80%) gy- brnsh gy, sm tan-
cmt, dk brn OS ip, pyrc, mot, conv wvy
spcks, sb plty-sb blky, v carb, v calc
wht acic arg & wht rhmb cal, rhty,
MRLST: (20%) blk, plty, v carb, v calc
frm-sft; NSF fst difse lt cldy wi occ slw lt mlky
wspy strmrs cut, lt yel-yel res rng.

'2-3-ft WVY FLARE
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WOB 24.4k
RPM82
SPM80
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MD 13202 TVD 7563.2
INC 90.03 AZ 3.13
VS 5689.92

MD 13373 TVD 7563.89
INC 89.51 AZ 2.16
VS 5860.83

-crm w/ calctc
convwvy, wht
v calc, arg, occ

frm-sft;
v calc, mic xln,

NSF fst difse lt cldy wi occslw lt mlky

ft WVY FLARE

CHLK: (80%) dk gy-lt-gy, dk brn OS ip, pyrc, mot,
conv wvy, wht spcks, sb plty-sb blky, v carb, v
calc, arg, occ wht acic arg & wht rhmb cal, rhty,
frm-sft; MRLST: (20%) blk, plty, v carb, v calc, mic
xln, frm-sft; NSF fst difse lt cldy wi occ slw lt
mlky wspy strmrs cut, lt yel-yel res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (75%) dk gy-lt-gy, dk brn OS ip, pyrc, mot, conv
wvy, wht spcks, sb plty-sb blky, v carb, v calc, arg, occ wht
acic arg & wht rhmb cal, rhty, frm-sft; MRLST: (25%) blk,
plty, v carb, v calc, mic xln, frm-sft; NSF fst difse lt cldy wi
occ slw lt mlky wspy strmrs cut, lt yel-yel res rng.

CHLK: (75%) dk gy-lt gy, dk brn OS ip, pyrc, mot, conv wvy, wht
spcks, sb plty-sb blky, v carb, v calc, arg, occ wht acic arg & wht
rhmb cal, rhty, frm-sft; MRLST: (25%) blk, plty, v carb, v calc, mic
xln, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy strmrs
cut, lt yel-yel res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (90%) dk gy-lt gy, dk brn OS ip, pyrc, mot, conv wvy,
wht spcks, sb plty-sb blky, v carb, v calc, arg, occ wht acic
arg & wht rhmb cal, rhty, frm-sft; MRLST: (10%) blk, plty, v
carb, v calc, mic xln, frm-sft; NSF fst difse lt cldy wi occ slw
lt mlky wspy strmrs cut, lt yel-yel res rng.
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Mud Data @ 13,360'
Wt 9.6
Vis 41
PV/YP 11/13
Gel 5/13/20
Fil 6.4/2
Sol 7.5%
H2O 90.5%
Sd 0.5%
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MD 13541 TVD 7563.11
INC 91.02 AZ 2.47
VS 6028.77

MD 13712 TVD 7562.1
INC 89.66 AZ 2.04
VS 6199.71

MD 13883 TVD 7564.53
INC 88.71 AZ 1.29
VS 6370.67

CHLK: (80%) dk gy-lt gy, dk brn OS ip, pyrc, mot, conv
wvy, wht spcks, sb plty-sb blky, v carb, v calc, arg, occ
wht acic arg & wht rhmb cal, rhty, frm-sft; MRLST: (20%)
blk, plty, v carb, v calc, mic xln, frm-sft; NSF fst difse lt
cldy wi occ slw lt mlky wspy strmrs cut, lt yel-yel res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (80%) dk gy-lt gy, dk brn OS ip, mot, conv wvy,
wht spcks, sb plty-sb blky, v carb, v calc, arg, occ wht
acic arg & wht rhmb cal, rhty, frm-sft; MRLST: (20%) blk,
plty, v carb, v calc, mic xln, frm-sft; NSF fst difse lt cldy
wi occ slw lt mlky wspy strmrs cut, lt yel-yel res rng.

CHLK: (90%) dk gy-lt gy, dk brn OS ip, mot, conv wvy, wht
spcks, sb plty-sb blky, v carb, v calc, arg, occ wht acic arg &
wht rhmb cal, rhty, frm-sft; MRLST: (10%) blk, plty, v carb, v
calc, mic xln, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky
wspy strmrs cut, lt yel-yel res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (100%) blk-dk gy, sl mot, wht spcks, sb
plty-sb blky, v carb, v calc, arg, occ wht acic
arg & wht rhmb cal, occ pyr grs, rhty, mrly,
frm-sft; NSF fst difse lt cldy wi occ slw lt mlky
wspy strmrs cut, lt yel-yel res rng.

CHLK: (100
plty-sb blky
& wht rhmb cal
NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut
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PP 3766
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PP 3820
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MD 14053 TVD 7566.86
INC 89.72 AZ 1.09
VS 6540.65

MD 14223 TVD 7567.32
INC 89.97 AZ 359.85
VS 6710.64

MD 14392
INC 89.94
VS 6879.6

100%) blk-dk gy, sl mot, wht spcks, sb
sb blky, v carb, v calc, arg, occ wht acic arg

wht rhmb cal, occ pyr grs, rhty, mrly, frm-sft;
NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng.

Niobrara B Chalk

Niobrara LBM

CHLK: (80%) blk-dk gy, sl mot, wht spcks, sb
plty-sb blky, v carb, v calc, arg, occ wht acic arg
& wht rhmb cal, occ pyr grs, rhty, mrly, frm-sft;
MRLST: (20%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, frm-sft; NSF fst difse lt
cldy wi occ slw lt mlky wspy strmrs cut, lt yel-yel
res rng.

CHLK: (70%) blk-dk gy, sl mot, wht spcks, sb
plty-sb blky, v carb, v calc, arg, occ wht acic arg
& wht rhmb cal, occ pyr grs, rhty, mrly, frm-sft;
MRLST: (20%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, frm-sft; NSF fst difse lt cldy
wi occ slw lt mlky wspy strmrs cut, lt yel-yel res
rng.

Niobrara LBM

Niobrara B Chalk

MRLST: (90%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, frm-sft; CHLK: (10%) blk-dk
gy, sl mot, wht spcks, sb plty-sb blky, v carb, v
calc, arg, occ wht acic arg & wht rhmb cal, occ
pyr grs, rhty, mrly, frm-sft; NSF fst difse lt cldy wi
occ slw lt mlky wspy strmrs cut, lt yel-yel res rng.

MRLST: (90%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, frm-sft; CHLK: (10%) blk-dk
gy, sl mot, wht spcks, sb plty-sb blky, v carb, v
calc, arg, occ wht acic arg & wht rhmb cal, occ
pyr grs, rhty, mrly, frm-sft; NSF fst difse lt cldy wi
occ slw lt mlky wspy strmrs cut, lt yel-yel res rng.
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6

MD 14561 TVD 7567.72
INC 89.88 AZ 0.14
VS 7048.57

MD 14729 TVD 7566.59
INC 90.89 AZ 0.49
VS 7216.56

Niobrara LBM

Niobrara B Chalk

MRLST: (95%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, frm-sft; CHLK: (5%) blk-dk
gy, sl mot, wht spcks, sb plty-sb blky, v carb, v
calc, arg, occ wht acic arg & wht rhmb cal, occ
pyr grs, rhty, mrly, frm-sft; NSF fst difse lt cldy
wi occ slw lt mlky wspy strmrs cut, lt yel-yel res
rng.

MRLST: (100%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, occ wht acic arg & wht
rhmb cal, occ pyr grs, rhty, mrly, frm-sft; NSF fst
difse lt cldy wi occ slw lt mlky wspy strmrs cut,
lt yel-yel res rng.

Niobrara UBM

Niobrara A Shale

MRLST: (85%) blk-dk gy, sb plty, v carb, v calc,
mic xln, no min flour, frm-sft; CHLK: (15%) blk-dk
gy, sl mot, wht spcks, sb plty-sb blky, v carb, v
calc, arg, occ wht acic arg & wht rhmb cal, occ
pyr grs, rhty, mrly, frm-sft; NSF fst difse lt cldy wi
occ slw lt mlky wspy strmrs cut, lt yel-yel res rng.

MRLST: (85%) blk-dk gy, sb plty, v carb, v
calc, mic xln, no min flour, frm-sft; CHLK:
(15%) blk-dk gy, sl mot, wht spcks, sb plty-sb
blky, v carb, v calc, arg, occ wht acic arg &
wht rhmb cal, occ pyr grs, rhty, mrly, frm-sft;
NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng.

MRLST: (95%) blk-dk gy, sb plty, abdt wht acic arg
min flour, frm-sft; CHLK: (5%) blk-dk gy
occ pyr grs, rhty, mrly, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy strmrs cut
yel-yel res rng.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

Wt 9.6
Vis 43

Wt 9.6
Vis 44

Wt 9.6
Vis 44

Wt 9.6
Vis 46



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 24.4k
RPM 82
SPM79
PP 4036

WOB 22.4k
RPM 82
SPM79
PP 4049

18
:2

9
-

08
.0

5.
14

14850 14900 14950 15000 15050 15100 15150 15200 15250

7550 TVD

7600

7650

Sub Sea (-2485)

(-2535)

(-2585)

7550 TVD

7600

7650

Sub Sea (-2485)

(-2535)

(-2585)

MD 14900 TVD 7564.38
INC 90.59 AZ 359.89
VS 7387.53

MD 15070 TVD 7564.69
INC 89.2 AZ 357.7
VS 7557.41

MD 15193 TVD 7567.04
INC 88.61 AZ 356.24
VS 7680.1

MD 15238 TVD 7568.13
INC 88.61 AZ 356.24
VS 7724.94

abdt wht acic arg& wht rhmb cal, v carb, v calc, mic xln, no
dk gy, sl mot, wht spcks, sb plty-sb blky, v carb, v calc, arg,

NSF fstdifse lt cldy wi occ slw lt mlky wspy strmrs cut, lt

CHLK: (90%) blk-dk gy, sl mot, wht spcks, abdt wht acic arg & wht rhmb cal, sb plty-sb
blky, v carb, v calc, arg, occ pyr grs, rhty, mrly, frm-sft; MRLST: (10%) blk-dk gy, sb plty, v
carb, v calc, mic xln, no min flour, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng.

CHLK: (70%) blk-dk gy, sl mot, wht spcks, abdt wht acic arg & wht rhmb cal, sb plty-sb blky, v carb,
v calc, arg, occ pyr grs, rhty, mrly, frm-sft; MRLST: (30%) blk-dk gy, sb plty, v carb, v calc, mic xln,
no min flour, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy strmrs cut, lt yel-yel res rng.

CHLK: (70%) blk-dk gy, sl mot, wht spcks, abdt wht acic arg & wht rhmb cal, sb plty-sb
blky, v carb, v calc, arg, occ pyr grs, rhty, mrly, frm-sft; MRLST: (30%) blk-dk gy, sb plty,
v carb, v calc, mic xln, no min flour, frm-sft; NSF fst difse lt cldy wi occ slw lt mlky wspy
strmrs cut, lt yel-yel res rng.

CHLK: (50%) blk-dk gy, sl mot, wht
spcks, abdt wht acic arg & wht rhmb
cal, pyrc, sb plty-sb blky, v carb, v calc,
arg, occ pyr grs, rhty, mrly, frm-sft;
MRLST: (50%) blk-dk gy, sb plty, v carb,
v calc, mic xln, no min flour, frm-sft;
NSF fst difse lt cldy wi occ slw lt mlky
wspy strmrs cut, lt yel-yel res rng.

Bit #2: 6.125", Varel, VS513D, SN
4006814, 5X22, DI 7953', DO15238', Ftge
7285', 40.8 Hrs.

Niobrara A Shale

Niobrara UBM

SSD TVD MD
KOP -1885 6950 7000
Sharon Springs -2346 7411 7516
Niobrara A -2374 7439 7560
Niobrara B Chalk -2495 7560 7842

Thank You
Alex Caruana & Jack Rogers
Goolsby Brothers

Reached TD 15,238-ft
2014

BHL NENENW sec 29 1
10' FNL 2480 FWL
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15300

SSD TVD MD
1885 6950 7000

2346 7411 7516
2374 7439 7560
2495 7560 7842

Jack Rogers
Goolsby Brothers& Assoc.

@ 1829 August 5,

291N 67W


