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Measured Depth Log

Well Name: Vogl 16C-36HZ
API: 05-123-39688-0000

Location: Section 36, T3N, R68W
License Number: Region: Wattenberg, DJ Basin

Spud Date: August 19, 2014 Drilling Completed: August 26, 2014
Surface Coordinates: SWSW Sec 36 T3N R68W; 556' FSL & 713' FWL

Lat N 40.176683  Long W -104.958119
Bottom Hole Coordinates: Sec 36 T3N R68W; 898' FSL;  493' FEL

Ground Elevation (ft): 4,818' K.B. Elevation (ft): 4,834'
Logged Interval (ft): 6,850' To: 12,492' Total Depth (ft): 12,492' DMTD

Formation: Pierre Shales/Sands, Niobrara, Codell Target 
Type of Drilling Fluid: Water & Poly to 6,850', LSND 6,850'-12,492'

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, Ian Harris

GEOLOGIST

Name: Andrew Krueger & Daniel Kabala
Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbyb rothers.com)

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



E-logs

MWD GR 6850' - 12,427'

Casing

9 5/8" Surface Casing set @ 1,145' MD
7"  Intermediate Casing set @ 7,824' MD
4 1/2" Production Liner hung 08/28/2014, landed @ 1 2,477'

Comments

1) Drilling Contractor:  Xtreme Drilling, Rig #20
    Toolpusher:             Shaun Cox
2) Company Man:        Tim Walker & Marvin Hackwort h
3) Mud Company :       AES
                                     Engineer: Shan non Davis
4) Directional Drilling: Baker Hughes
                                      Pulse Tool
     Drillers:                   Barry Combs & Adam  Schlenz
     MWD:                       Greg Dore & Bryan S everson
5) Gas Equipment:      Pason Systems
6) Wellsite Geology:   Goolsby Brothers & Associate s
    Geologists:              Dan Kabala, Andrew Kru eger                               

ROCK TYPES

Anhy
Bent
Brec
Cht
Clyst

Coal
Oil sat.
Congl
Dol
Gyp

Lmst
Mrlst
Salt
Shale
Shcol

Shgy
Ss
Sltst
Ss
Chalk

Carb sh
Slty sh



ACCESSORIES

MINERAL
Anhy
Arggrn
Arg
Bent
Bit
Brecfrag
Calc
Carb
Chtdk
Chtlt
Dol
Feldspar
Ferrpel
Ferr
Glau

Gyp
Hvymin
Kaol
Marl
Minxl
Nodule
Phos
Pyr
Salt
Sandy
Silt
Sil
Sulphur
Tuff

FOSSIL
Algae
Amph
Belm
Bioclst
Brach
Bryozoa
Cephal
Coral
Crin
Echin
Fish
Foram
Fossil
Gastro
Oolite

Ostra
Pelec
Pellet
Pisolite
Plant
Strom

STRINGER
Chlkstg
Anhy
Arg
Bent
Coal
Dol
Gyp
Ls

Mrst
Sltstrg
Ssstrg

TEXTURE
Boundst
Chalky
Cryxln
Earthy
Finexln
Grainst
Lithogr
Microxln
Mudst
Packst
Wackest

OTHER SYMBOLS

OIL SHOWS
Even
Spotted
Ques
Dead
Vspotty

near even

POROSITY TYPE
Earthy
Fenest
Fracture

Inter
Moldic
Organic
Pinpoint
Vuggy

ROUNDING
Rounded
Subrnd
Subang
Angular

SORTING
Well
Moderate
Poor



Data Curves
ROP (min/ft)
Total gas (units)
MWD_GR (API)

Slide/Rotate
Depth
Buster

Well Bore Cross Section

Oil Shows

SplPics

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.80
VIS 40

WOB 17-19
ROP 80
RPM 0
SPM 78/79
SPP 2107

6800 6850 6900 6950

6680 TVD

6730

6780

Scale Change
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MD 6825 TVD 6659.49
INC 0.34 AZ 3.57
VS -1231.5

MD 6868 TVD 6702.46
INC 3.86 AZ 99.08
VS -1230.06

MD 6910 TVD 6744.17
INC 9.16 AZ 96.84
VS -1225.36

MD 6953 TVD 6786.24
INC 14.52 AZ 98.65
VS -1216.65

NB #1, 8 3/4'', Smith SD1611, 
#JH8114, 3x14 3x15 In @ 1275'.

Reached KOP @ 6850' MD on 
8/20/2014 @ 22:50

Surface Casing Set @ 1145'

2 man wellsite geology team on 
location and rigged up August 20, 
2014

SH: med to lt gry, dull - sl-mod sprklng lstr, rthy  
txt, sb tab - blky ctgs, irreg - sb plnr frctr, slt y & 
grtty ip, wk - mod fsslty, slt calc, nvp, NSF, v sl w 
blue-whi blooming cut, fnt yllw res ring.

8/21/2014

SH: med to lt gry, dull - sl-mod sprklng lstr, rthy  
txt, sb tab - blky ctgs, irreg - sb plnr frctr, slt y & 
grtty ip, wk - mod fsslty, slt calc, nvp, NSF, v sl w 
blue-whi blooming cut, fnt yllw res ring.

SH: med to lt gry, dull - sl-mod sprklng lstr, rthy  
txt, sb tab - blky ctgs, irreg - sb plnr frctr, slt y & 
grtty ip, wk - mod fsslty, slt calc, nvp, NSF, v sl w 
blue-whi blooming cut, fnt yllw res ring.
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6930

6980

Scale Change

6980 TVD

7030
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MD 6995 TVD 6826.51
INC 18.42 AZ 97.8
VS -1204.89

MD 7038 TVD 6866.71
INC 23.05 AZ 98.34
VS -1189.87

MD 7080 TVD 6904.9
INC 26.16 AZ 93.16
VS -1172.51

MD 7123 TVD 6942.99
INC 29.14 AZ 89.56
VS -1152.59

MD 7165 TVD 6979.05
INC 32.51 AZ 87.73
VS -1131.07

MD 7208 TVD 7014.92
INC 34.44 AZ 86.65
VS -1107.37

SH: med to lt gry, dull - sl-mod sprklng lstr, rthy  
txt, sb tab - blky ctgs, irreg - sb plnr frctr, slt y & 
grtty ip, wk - mod fsslty, slt calc, nvp, NSF, v sl w 
blue-whi blooming cut, fnt yllw res ring.

SH: med to lt gry, dull - sl-mod sprklng lstr, rthy  
txt, sb tab - blky ctgs, irreg - sb plnr frctr, slt y & 
grtty ip, wk - mod fsslty, slt calc, nvp, NSF, v sl w 
blue-whi blooming cut, fnt yllw res ring.

SH: med to lt gry, dull - sl-mod sprklng lstr, rthy  
txt, sb tab - blky ctgs, irreg - sb plnr frctr, slt y & 
grtty ip, wk - mod fsslty, slt calc, nvp, NSF, v sl w 
blue-whi blooming cut, fnt yllw res ring.

SH: med to lt gry, dull - sl-mod sprklng lstr, rthy  
txt, sb tab - blky ctgs, irreg - sb plnr frctr, slt y & 
grtty ip, wk - mod fsslty, slt calc, nvp, NSF, v sl w 
blue-whi blooming cut, fnt yllw res ring.

Sharon Springs Top 7,143' MD (6,960' 
TVD) based on GR & samples

SH: med to lt gry, sbrthy-sbwxy, plty-sb plnr tab 
thru, jggd, rr calct frac fil, no vis por or perm, no 
ini fl, wk to mod ple whi cldy cut, wk brwn resid 
ring, shly ip,



Total gas (units)
MWD_GR (API)

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.90
VIS 44

MW 9.90
VIS 43

7250 7300 7350 7400

7080 TVD

7130

7180

Scale Change
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MD 7208 TVD 7014.92
INC 34.44 AZ 86.65
VS -1107.37

MD 7250 TVD 7048.92
INC 37.44 AZ 86.34
VS -1082.74

MD 7293 TVD 7082.4
INC 40.25 AZ 87.35
VS -1055.79

MD 7335 TVD 7113.59
INC 43.85 AZ 86.61
VS -1027.68

MD 7378 TVD 7143.17
INC 49.17 AZ 86.31
VS -996.53

MD 7420 TVD 7169.11
INC 54.51 AZ 85.14
VS -963.57

SH: med to lt gry, sbrthy-sbwxy, plty-sb plnr tab 
thru, jggd, rr calct frac fil, no vis por or perm, no 
ini fl, wk to mod ple whi cldy cut, wk brwn resid 
ring, shly ip,

MRLSTN(50%): med - med drk gry, dull - sl wxy 
lstr, matte - smth txt, dom blky ctgs, irreg frctr,  
brttl tncty, occ sml clk inclsns, no smpl fl, slw w k
- mod blsh wht cut fl, no vis cut, mod ylwsh wht 
resid fl. SH(30%) CHLK(20%)

Niobrara Top 7,255' MD 7,053' TVD) based 
on GR & samples

MRLSTN(70%): med - med drk gry, dull - sl wxy 
lstr, matte - smth txt, dom blky ctgs, irreg frctr,  
brttl tncty, occ sml clk inclsns, no smpl fl, slw w k
- mod blsh wht cut fl, no vis cut, mod ylwsh wht 
resid fl. SH(10%) CHLK(20%)

Niobrara B Chalk Top 7,309' MD 7,094' TVD) based on  GR
& samples

SH(80%): med drk gry - grysh blk, dull - erthy 
lstr, matte txt, blky - plty ctgs, irreg frctr, brt tl 
tncty, wk fsslty, com clk inclsns, no smpl fl, slw - 
mod mod cut fl, wk - mod resid fl. MRLSTN (20%)

CARB CHLK(70%): lt med-med drk gry, hghly 
mttld w ltr crm mcro spcks, chlky-v rthy txt, 
sbblky occ sbfiss ip, mstly frm, sl crmbly, no pri 
fluor, slw wk-mod wht cut fl w/occ strmrs, mod 
ylw resid rng fl.SH (30%)

Niobrara C Chalk Top 7,405' MD (7,160' TVD) based o n GR
& samples



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.90
VIS 45

WOB 35
ROP 88
RPM 0
SPM 81/81
SPP 2435

MW 9.90
VIS 45

MW 9.90
VIS 47

MW 9.95
VIS 45

7450 7500 7550 7600 7650

7190 TVD

7240

7290

Scale Change

7190 TVD

7240

7290

Scale Change

7260 TVD
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7360

MD 7420 TVD 7169.11
INC 54.51 AZ 85.14

MD 7463 TVD 7192.55
INC 59.4 AZ 85.13
VS -927.62

MD 7505 TVD 7212.97
INC 62.43 AZ 88.68
VS -890.95

MD 7548 TVD 7232.45
INC 63.71 AZ 90.16
VS -852.62

MD 7590 TVD 7249.61
INC 68.04 AZ 89.81
VS -814.3

MD 7633 TVD 7264.07
INC 72.63 AZ 89.35
VS -773.82

CARB CHLK(70%): lt med-med drk gry, hghly 
mttld w ltr crm mcro spcks, chlky-v rthy txt, 
sbblky occ sbfiss ip, mstly frm, sl crmbly, no pri 
fluor, slw wk-mod wht cut fl w/occ strmrs, mod 

Niobrara C Chalk Top 7,405' MD (7,160' TVD) based o n GR
& samples

SH(90%): med to lt gry, sbrthy-sbwxy, plty-sb 
plnr tab thru, jggd, rr calct frac fil, no vis por or 
perm, no ini fl, wk to mod bri whi cldy cut, wk 
yllw-brwn resid ring, shly ip, occ CHLK and 
MRLSTN

SH(90%): med to lt gry, sbrthy-sbwxy, plty-sb 
plnr tab thru, jggd, rr calct frac fil, no vis por or 
perm, no ini fl, wk to mod bri whi cldy cut, wk yll w-
brwn resid ring, shly ip, occ CHLK and MRLSTN

SH(90%): med to lt gry, sbrthy-sbwxy, plty-sb 
plnr tab thru, jggd, rr calct frac fil, no vis por or 
perm, no ini fl, wk to mod bri whi cldy cut, wk yll w-
brwn resid ring, shly ip, LS (10%) com MRLSTN, 
occ CHLK

SH(60%): med to lt gry, sbrthy-sbwxy, plty-sb 
plnr tab thru, jggd, rr calct frac fil, no vis por or 
perm, no ini fl, wk to mod ple whi cldy cut, wk 
brwn resid ring, shly ip, LS (40%) com MRLSTN, 
occ CHLK
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MD 7633 TVD 7264.07

MD 7675 TVD 7275.94
INC 74.54 AZ 90.24
VS -733.54

MD 7718 TVD 7285.69
INC 79.26 AZ 89.49
VS -691.68

MD 7771 TVD 7293.76
INC 83.22 AZ 88.98
VS -639.31 MD 7834 TVD 7298.03

INC 89 AZ 88.5
VS -576.48

MD 7857 TVD 7299.89
INC 88.6 AZ 90.49
VS -553.57

Ft Hays Top 7,680' MD (7,277' TVD) based on 
GR & samples

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH

Ft Hays

Codell

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH, tr SS.

SS (90%): med-med drk gry, gry-whi ip, friable, 
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, grn suprtd, no mtrx, ~10%
vis por, pnt-lng cntct, no cmnt, no rxn w/hcl, no 
smpl fl, slw-mod fst good whi cldy cut fl, no vis 
cut, mod ylw-whi resid fl. SH (tr), LS (tr).

Bottoms up sample - 7834'

Reached ICPL @ 7834' 20:14 8/21/2014. pmp 
hgh vis swps, condition hole, TO DP, PU & run 
7"csg to 7824' MD, PU new Bit, NB #2, 6 1/8", 
SEC MMD54, #12362302, 5x16, In @ 7824'. OB 
#1, Drld 6670' in 28.5 hrs.

8/22-24/2014

Casing Shoe @ 7824' MD

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).
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ROP 265
RPM 70-71
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7900 7950 8000 8050

7260 TVD

7310

7360

MD 7857 TVD 7299.89
INC 88.6 AZ 90.49 MD 7942 TVD 7301.78

INC 88.85 AZ 89.27
VS -468.6

MD 8027 TVD 7303.05
INC 89.44 AZ 87.71
VS -383.62

Reached ICPL @ 7834' 20:14 8/21/2014. pmp 
hgh vis swps, condition hole, TO DP, PU & run 
7"csg to 7824' MD, PU new Bit, NB #2, 6 1/8", 
SEC MMD54, #12362302, 5x16, In @ 7824'. OB 

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl.
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Missing Data due to Pason failure

8100 8150 8200 8250 8300

7260 TVD

7310

7360

MD 8112 TVD 7303.14
INC 90.43 AZ 86.67
VS -298.66

MD 8197 TVD 7302.35
INC 90.64 AZ 86.37
VS -213.74

MD 8283 TVD 7302.1
INC 89.69 AZ 87.07
VS -127.81

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

Ft Hays

Codell

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).
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WOB 10
ROP 261
RPM 70-70
SPM 0-97
SPP 3013

MW 9.70
VIS 38

8350 8400 8450 8500

7260 TVD

7310

7360

MD 8367 TVD 7302.54
INC 89.72 AZ 88.02
VS -43.84

MD 8452 TVD 7303.16
INC 89.44 AZ 87.74
VS 41.15

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).
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MW 9.70
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8550 8600 8650 8700 8750

7260 TVD

7310

7360

MD 8537 TVD 7303.88
INC 89.59 AZ 88.13
VS 126.13

MD 8622 TVD 7303.64
INC 90.73 AZ 89.11
VS 211.12

MD 8707 TVD 7302.6
INC 90.67 AZ 89.26
VS 296.12

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

Codell

Ft Hays
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8750 8800 8850 8900 8950

7260 TVD

7310

7360

MD 8792 TVD 7301.68
INC 90.58 AZ 89.05
VS 381.11

MD 8877 TVD 7300.88
INC 90.49 AZ 89.35
VS 466.11

MD 8962 TVD 7300.07
INC 90.61 AZ 89.09
VS 551.1

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).
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WOB 9-13
ROP 360
RPM 80
SPM 82/0
SPP 3475

MW 9.80
VIS 53

9000 9050 9100 9150

7260 TVD

7310

7360

MD 8962 TVD 7300.07
INC 90.61 AZ 89.09

MD 9048 TVD 7299.38
INC 90.3 AZ 89.16
VS 637.1

MD 9133 TVD 7299.05
INC 90.15 AZ 89.06
VS 722.1

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

8/25/2014

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr). com blk mud additive.

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr). com blk mud additive.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

9200 9250 9300 9350 9400

7260 TVD

7310

7360

7260 TVD

7310

7360

MD 9218 TVD 7299.4
INC 89.38 AZ 87.58
VS 807.09

MD 9303 TVD 7299.81
INC 90.06 AZ 88.1
VS 892.07

MD 9388 TVD 7299.23
INC 90.73 AZ 89.69
VS 977.07

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr). com blk mud additive.

Ft Hays

Codell

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH



Total gas (units)
MWD_GR (API)

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.90
VIS 53

MW 9.80
VIS 46

WOB 15-17
ROP 72
RPM 80
SPM 82/0
SPP 3060

MW 9.80
VIS 46 MW 9.85

VIS 50

9450 9500 9550 9600

7260 TVD

7310

7360

MD 9473 TVD 7297.91
INC 91.04 AZ 89.86
VS 1062.05

MD 9558 TVD 7296.82
INC 90.43 AZ 89.7
VS 1147.03

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.85
VIS 50

MW 9.90
VIS 49 MW 10.00

VIS 48

9650 9700 9750 9800 9850

7260 TVD

7310

7360

MD 9643 TVD 7297.52
INC 88.63 AZ 89.56
VS 1232.02

MD 9728 TVD 7298.27
INC 90.36 AZ 90.17
VS 1317

MD 9813 TVD 7298.03
INC 89.96 AZ 90.1
VS 1401.98

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH

Ft Hays

Codell

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.90
VIS 50

MW 9.90
VIS 47

WOB 14-15
ROP 68
RPM 80
SPM 0/97
SPP 3110

MW 9.80
VIS 47

9850 9900 9950 10000 10050

7260 TVD

7310

7360

MD 9898 TVD 7298.04
INC 90.03 AZ 89.58
VS 1486.97

MD 9984 TVD 7297.67
INC 90.46 AZ 88.07
VS 1572.97

MD 10069 TVD 7297.58
INC 89.66 AZ 86.93
VS 1657.94

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH.

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH.

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.90
VIS 47

MW 9.90
VIS 47

10100 10150 10200 10250

7260 TVD

7310

7360

MD 10069 TVD 7297.58
INC 89.66 AZ 86.93
VS 1657.94

MD 10154 TVD 7300.69
INC 86.15 AZ 87.86
VS 1742.84 MD 10239 TVD 7305.75

INC 87.03 AZ 89.41
VS 1827.68

LS: lt med-med drk gry gry, occ med grybrn ip, 
sbrthy, sbchodl frac pttn, shrp/jggd, v frm-hd, wtr
sensitive ip, micritic w tr arg mtx, no vis perm or  
por, pred no show or fluor, pred v wk dif cuts, 
vry-wk fnt whi cldy cut, drk grn-yllw res rng, no 
odor or stn tr SH.

LS (85%): lt med-med drk gry gry, occ med 
grybrn ip, sbrthy, sbchodl frac pttn, shrp/jggd, v 
frm-hd, wtr sensitive ip, micritic w tr arg mtx, no  
vis perm or por, pred no show or fluor, pred v wk 
dif cuts, vry-wk fnt whi cldy cut, drk grn-yllw res  
rng, no odor or stn tr SH. SS (15%)

Codell

Ft Hays

SS (80%): med-med drk gry, gry-whi ip, friable, 
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, grn suprtd, no mtrx, ~10%
vis por, pnt-lng cntct, no cmnt, no rxn w/hcl, no 
smpl fl, fst good bri whi cldy cut fl, no vis cut, 
mod ylw-whi resid fl. LS (20%) SH (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 10.00
VIS 48

WOB 14-16
ROP 244
RPM 80-80
SPM 0/97
SPP 3618

10300 10350 10400 10450 10500

7260 TVD

7310

7360

MD 10324 TVD 7308.77
INC 88.89 AZ 90.65
VS 1912.61

MD 10410 TVD 7309.58
INC 90.03 AZ 90.55
VS 1998.57

MD 10495 TVD 7309.54
INC 90.03 AZ 90.36
VS 2083.54

SS (80%): med-med drk gry, gry-whi ip, friable, 
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, grn suprtd, no mtrx, ~10%
vis por, pnt-lng cntct, no cmnt, no rxn w/hcl, no 
smpl fl, fst good bri whi cldy cut fl, no vis cut, 

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 14-16

RPM 80-80

MW 9.90
VIS 45

MW 10.00
VIS 46

10550 10600 10650 10700

7260 TVD

7310

7360

MD 10495 TVD 7309.54
INC 90.03 AZ 90.36

MD 10580 TVD 7309.89
INC 89.5 AZ 89.98
VS 2168.52

MD 10665 TVD 7309.53
INC 90.98 AZ 89.79
VS 2253.5

SS (80%): med-med drk gry, gry-whi ip, friable, 
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, grn suprtd, no mtrx, ~10%
vis por, pnt-lng cntct, no cmnt, no rxn w/hcl, no 
smpl fl, fst good bri whi cldy cut fl, no vis cut, 
mod ylw-whi resid fl. LS (20%) SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

Ft Hays

Codell



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 10.00
VIS 52

10750 10800 10850 10900 10950

7260 TVD

7310

7360

MD 10750 TVD 7308.08
INC 90.98 AZ 89.71
VS 2338.48

MD 10835 TVD 7306.81
INC 90.73 AZ 89.87
VS 2423.47

MD 10920 TVD 7306.11
INC 90.21 AZ 89.09
VS 2508.46

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 7-9
ROP 286
RPM 80
SPM 0/97
SPP 3460

MW 9.90
VIS 48

10950 11000 11050 11100 11150

7260 TVD

7310

7360

MD 11006 TVD 7305.63
INC 90.43 AZ 89.45
VS 2594.46

MD 11091 TVD 7305.56
INC 89.66 AZ 88.89
VS 2679.45

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

Codell

Ft. Hays

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

8/26/2014

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 10.00
VIS 50

MW 9.90
VIS 48

11200 11250 11300 11350

7260 TVD

7310

7360

MD 11176 TVD 7305.2
INC 90.83 AZ 89.16
VS 2764.45

MD 11261 TVD 7304.54
INC 90.06 AZ 88.44
VS 2849.45

MD 11346 TVD 7304.47
INC 90.03 AZ 88.42
VS 2934.44

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 6-9
ROP 191
RPM 80
SPM 0/97
SPP 3410

MW 9.80
VIS 53

11400 11450 11500 11550 11600

7260 TVD

7310

7360

7260 TVD

7310

7360

MD 11431 TVD 7304.53
INC 89.9 AZ 88.23
VS 3019.44

MD 11516 TVD 7304.81
INC 89.72 AZ 88.06
VS 3104.43

MD 11601 TVD 7304.99
INC 90.03 AZ 88.64
VS 3189.42

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

Ft Hays

Codell

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).



Total gas (units)
MWD_GR (API)

5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.90
VIS 51

MW 9.80
VIS 50

11650 11700 11750 11800

7260 TVD

7310

7360

MD 11601 TVD 7304.99
INC 90.03 AZ 88.64
VS 3189.42

MD 11686 TVD 7304.73
INC 90.33 AZ 88.99
VS 3274.42

MD 11771 TVD 7304.44
INC 90.06 AZ 89.06
VS 3359.42

SS(90%): med-med drk gry, gry-whi ip, friable, 
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, grn suprtd, no mtrx, ~10%
vis por, pnt-lng cntct, no cmnt, no rxn w/hcl, no 
smpl fl, fst good bri whi cldy cut fl, no vis cut, 
mod ylw-whi resid fl. SH (10%).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 10-12
ROP 290
RPM 80
SPM 0/96
SPP 3642

MW 9.80
VIS 44

11850 11900 11950 12000 12050

7260 TVD

7310

7360

MD 11941 TVD 7304.59
INC 89.84 AZ 88.48
VS 3529.42

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

Ft. Hays

Codell



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.80
VIS 44

12050 12100 12150 12200 12250

7260 TVD

7310

7360

MD 12111 TVD 7304.6
INC 90.15 AZ 88.62
VS 3699.42

SS(90%): med-med drk gry, gry-whi ip, friable, 
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, grn suprtd, no mtrx, ~10%
vis por, pnt-lng cntct, no cmnt, no rxn w/hcl, no 
smpl fl, fst good bri whi cldy cut fl, no vis cut, 
mod ylw-whi resid fl. SH (10%).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

12300 12350 12400 12450

7260 TVD

7310

7360

MD 12281 TVD 7304.93
INC 89.63 AZ 88.29
VS 3869.41

MD 12423 TVD 7304.94
INC 90.36 AZ 88.21
VS 4011.4

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

SS: med-med drk gry, gry-whi ip, friable, dom fn 
w/occ med grns, subang - rnd, mod sphrcty, fair- 
well strd, grn suprtd, no mtrx, ~10% vis por, 
pnt-lng cntct, no cmnt, no rxn w/hcl, no smpl fl, 
fst good bri whi cldy cut fl, no vis cut, mod 
ylw-whi resid fl. SH (tr).

Codell

Ft. Hays



12500 12550

MD 12492 TVD 7304.51
INC 90.36 AZ 88.21
VS 4080.39

w/occ med grns, subang - rnd, mod sphrcty, fair- 

Short Trip @ 12,492' DMTD, condition hole, hang 4 
1/2" production liner landed @ 12,477' on 8/28/2014

Projection to Bit

DMTD reached @ 08:50hrs on August 26, 2014

OB #2 Drilled 4658' in 28.6hrs

Sharon Springs              6,960' (-2,126')             
Niobrara                           7,053' (-2,219')             
Niobrara B Chalk            7,094' (-2,260')
Niobrara C Chalk            7,160' (-2,326')
Fort Hays                         7,277' (-2,443')             
DMTD                                12,492'                        
Production csg               12,428'

Geologic Tops picked by Ian Harris, 
Anadarko.

Wellsight Geologists Andrew Krueger and 
Dan Kabala, GBA.


