
Scale 1:240 (5"=100') Imperial
Measured Depth Log

Well Name: Reynolds Cattle 31C-23HZ
API: 05-123-39133-0000

Location: Section 23, T3N, R68W
License Number: Region: Wattenberg, DJ Basin

Spud Date: June 27, 2014 Drilling Completed: July 2, 2014
Surface Coordinates: NENE Sec 23 T3N R68W; 620' FNL & 155' FEL

Lat N 40.217216  Long W -104.961383
Bottom Hole Coordinates: SWNW Sec 23 T3N R68W; 925' FNL;  50' FWL

Ground Elevation (ft): 4,931' K.B. Elevation (ft): 4,947'
Logged Interval (ft): 6,800' To: 12,637' Total Depth (ft): 12,637' DMTD

Formation: Pierre Shales/Sands, Niobrara, Ft. Hayes, Codell Ta rget
Type of Drilling Fluid: Water & Poly to 6,600', LSND 6,600'-12,457'

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: Larry Goolsby & 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 6800' - 12631'

Casing

9 5/8" Surface Casing set @ 1,297' MD
7"  Intermediate Casing set @ 7728' MD
4 1/2" Production Liner hung 07/3/2014, landed @ 12 ,622'

Comments

1) Drilling Contractor:  Xtreme Drilling, Rig #20
    Toolpusher:             Joseph Contreras
2) Company Man:        Marvin Hackworth & Tim Walke r
3) Mud Company :       AES
                                      Engineer: Sha nnon Davis
4) Directional Drilling: Baker Hughes
                                      Pulse Tool
     Drillers:                   Barry Combs & Tony  Besse
    MWD:                       Greg Dore & David Ca mp
5) Gas Equipment:      Pason Systems
6) Wellsite Geology:   Goolsby Brothers & Associate s
    Geologists:               Dan Kabala & Larry Go olsby

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
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 13-17
ROP 116
RPM 0
SPM 71/72
SPP 2501

MW 10.00
VIS 40

6750 6800 6850 6900

6850 TVD

6950

7050

Scale Change

6730 TVD

6780

6830

Scale Change

6890 TVD

6940

6990

MD 6824 TVD 6751.22
INC 2.77 AZ 273.8

MD 6867 TVD 6793.97
INC 9.05 AZ 274.23

MD 6909 TVD 6835.17
INC 13.28 AZ 268.96

Surface Casing Set @ 1297'

NB #1, 8 3/4'', Smith SDl611, #JJ4890, 
3x14 3x15 In @ 4248'.

1 man wellsite geology team on 
location and rigged up June 28, 
2014

KOP @ 6802'

SH: med gry - drk gry, dull - sl sprklng lstr, matt e 
- smth txt, sb tab - blky ctgs, irreg - sb plnr frc tr, 
slty & grtty ip, wk - mod fsslty, sl calc, nvp, 
NSFOC.

SH: med gry - drk gry, dull - sl sprklng lstr, matt e 
- smth txt, sb tab - blky ctgs, irreg - sb plnr frc tr, 
slty & grtty ip, wk - mod fsslty, sl calc, nvp, NSF , 
v slw ylw-whi blooming cut, fnt orng-brwn res 
ring.

SH: med gry - drk gry, dull - sl sprklng lstr, matt e 
- smth txt, sb tab - blky ctgs, irreg - sb plnr frc tr, 
slty & grtty ip, wk - mod fsslty, sl calc, nvp, NSF , 
v slw ylw-whi blooming cut, fnt orng-brwn res 
ring.
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.90
VIS 37

MW 9.90
VIS 47

MW 10.00
VIS 43

6950 7000 7050 7100 7150

6890 TVD

6940

6990

Scale Change Scale Change

7030 TVD

7080

7130

MD 6952 TVD 6876.5
INC 18.57 AZ 272.04

MD 6994 TVD 6915.95
INC 21.55 AZ 271.07

MD 7037 TVD 6955.25
INC 26.26 AZ 271.48

MD 7079 TVD 6992.32
INC 29.79 AZ 269.76

MD 7122 TVD 7028.7
INC 34.59 AZ 269.88

SH: med gry - drk gry, dull - sl sprklng lstr, matt e 
- smth txt, sb tab - blky ctgs, irreg - sb plnr frc tr, 
slty & grtty ip, wk - mod fsslty, sl calc, nvp, NSF , 
v slw ylw-whi blooming cut, fnt orng-brwn res 

SH: med gry - drk gry, dull - sl sprklng lstr, matt e 
- smth txt, sb tab - blky ctgs, irreg - sb plnr frc tr, 
slty & grtty ip, wk - mod fsslty, sl calc, nvp, NSF , 
v slw ylw-whi blooming cut, fnt orng-brwn res 
ring.

SH: med gry - drk gry, dull - sl sprklng lstr, matt e 
- smth txt, sb tab - blky ctgs, irreg - sb plnr frc tr, 
slty & grtty ip, wk - mod fsslty, sl calc, nvp, NSF , 
v slw ylw-whi blooming cut, fnt orng-brwn res 
ring.

CARB SH: med gry, rthy-wxy, semi glssy ip, 
smth, pred sbplty, tblr & bldd cttng thru, stff, 
non-v sl calc, tr min flour, NSOC.

Sharon Springs Top 7053' 
MD (6970' TVD) based on 
GR & samples

Niobrara A Top 7131' MD 
(7036' TVD) based on GR & 
samples

CARB SH: med gry, rthy-wxy, semi glssy ip, 
smth, pred sbplty, tblr & bldd cttng thru, stff, 
non-v sl calc, tr min flour, NSOC.

CARB SH: med gry, rthy-wxy, semi glssy ip, 
smth, pred sbplty, tblr & bldd cttng thru, stff, 
non-v sl calc, tr min flour, NSOC.
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 10.15
VIS 55 MW 10.10

VIS 43

WOB 16-17
ROP 184
RPM 19-20
SPM 78/78
SPP 3471

7200 7250 7300 7350

7030 TVD

7080

7130

Scale Change

7140 TVD

7190

7240

MD 7164 TVD 7063.06
INC 35.62 AZ 266.47

MD 7207 TVD 7096.69
INC 41.41 AZ 266.71

MD 7249 TVD 7127.2
INC 45.39 AZ 266.02

MD 7292 TVD 7155.96
INC 50.62 AZ 267.03

MD 7334 TVD 7181.7
INC 53.81 AZ 269.45

MD 7377 TVD 7205.76
INC 58.13 AZ 271.42

CARB SH: med gry, rthy-wxy, semi glssy ip, 
smth, pred sbplty, tblr & bldd cttng thru, stff, 
non-v sl calc, tr min flour, NSOC.

CARB CHLK(90%): lt med-med drk gry, hghly 
mttld w ltr crm mcro spcks, chlky-v rthy txt, 
sbblky occ sbfiss ip, mstly frm, sl crmbly, NFO, 
mod fst brt wht cldy cut , good blue-whi resid 
rng. MRLSTN (10%). Tr bent.

Niobrara B Chalk Top 7200' 
MD (7091' TVD) based on 
GR & samples

Niobrara C Chalk Top 7285' 
MD (7151' TVD) based on 
GR & samples

MRLSTN50%): med gry-med drk gry, mod mttd w 
ltr mic spts, sbrthy ip, sbblky-sl shrp, frm, v cal c,
NFO, mod slw brt whi cldy cut, mod mlky yel res 
rng, SH(10%) CHLK(40%)

+/- 5' Throw

CARB CHLK(80%): lt med-med drk gry, hghly 
mttld w ltr crm mcro spcks, chlky-v rthy txt, 
sbblky occ sbfiss ip, mstly frm, sl crmbly, NFO, 
fst brt wht cldy cut , good blue-whi resid rng. 
MRLSTN (20%).

CARB CHLK(90%): lt med-med drk gry, hghly 
mttld w ltr crm mcro spcks, chlky-v rthy txt, 
sbblky occ sbfiss ip, mstly frm, sl crmbly, NFO, 
fst brt wht cldy cut , good blue-whi resid rng. 
MRLSTN (10%).
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 10.00
VIS 42

MW 10.00
VIS 49

7400 7450 7500 7550 7600

7140 TVD

7190

7240

Scale Change

7240 TVD

7290

7340

MD 7377 TVD 7205.76
INC 58.13 AZ 271.42

MD 7420 TVD 7227.09
INC 62.35 AZ 271.37

MD 7463 TVD 7245.3
INC 67.54 AZ 271.82

MD 7505 TVD 7259.87
INC 71.85 AZ 269.99

MD 7548 TVD 7272.04
INC 75.26 AZ 271.7

MD 7590 TVD 7282.48
INC 75.96 AZ 268.95

CARB CHLK(90%): lt med-med drk gry, hghly 
mttld w ltr crm mcro spcks, chlky-v rthy txt, 
sbblky occ sbfiss ip, mstly frm, sl crmbly, NFO, 
fst brt wht cldy cut , good blue-whi resid rng. 

SH(80%): med gry - med drk gry, dull lstr, matte - 
smth txt, sb tab - blky ctgs, irreg - sb plnr frctr , 
stff - brtl tncty, wk - mod fsslty, mod rxn w/hcl, 
slw good whi blooming cut , fnt whi res rng, 
MRLSTN (10%) CHLK (10%)

SH(70%): med gry - med drk gry, dull lstr, matte - 
smth txt, sb tab - blky ctgs, irreg - sb plnr frctr , 
stff - brtl tncty, wk - mod fsslty, mod rxn w/hcl, 
slw wk blsh-wht cldy cut fl, wk whi resid fl, 
MRLSTN (10%) CHLK (10%) LS(10%)

SH(60%): med gry - med drk gry, dull lstr, matte - 
smth txt, sb tab - blky ctgs, irreg - sb plnr frctr , 
stff - brtl tncty, wk - mod fsslty, mod rxn w/hcl, 
slw wk blsh-wht cldy cut fl, wk whi resid fl, 
MRLSTN (10%) CHLK (10%) LS(20%)

LS(90%): lt gry-med gry, sbrthy, sbchodl frac 
pttn, shrp/jggd, v frm-hd, micritic w tr arg mtx, 
NSO, slw good bri yllw cldy cut, fnt grn-yllw res 
rng, no odor or stn SH(10%)

Ft. Hays Top 7583' MD 
(7281' TVD) based on GR & 
samples
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VIS 42

Trip Gas - 2843 u

WOB 2-5
ROP 0
RPM 81-81
SPM 78-0
SPP 2453

7600 7650 7700 7750 7800

7240 TVD

7290

7340

Scale Change

7250 TVD

7300

7350

MD 7590 TVD 7282.48
INC 75.96 AZ 268.95

MD 7633 TVD 7291.34
INC 80.25 AZ 266.99

MD 7674 TVD 7296.93
INC 84.1 AZ 267.07

MD 7738 TVD 7300.55
INC 89.4 AZ 269

MD 7819 TVD 7302.69
INC 89.13 AZ 269.62Fort Hays

Codell

LS: lt gry-med gry, sbrthy, sbchodl frac pttn, 
shrp/jggd, v frm-hd, micritic w tr arg mtx, NSO, 
slw good bri yllw cldy cut, fnt grn-yllw res rng, n o 
odor or stn.

Carlisle

LS: lt gry-med gry, sbrthy, sbchodl frac pttn, 
shrp/jggd, v frm-hd, micritic w tr arg mtx, NSO, 
slw good bri yllw cldy cut, fnt grn-yllw res rng, n o 
odor or stn.

Two man wellsite geology team on site 
6/30/2014, begin 100' samples

Reached ICPL @ 7738' 23:05 
6/28/2014. pmp hgh vis swps, 
condition hole, TO DP, PU & run 7"csg 
to 7728' MD, PU new Bit, NB #2, 6 1/8", 
REED SKHI516M, #A190438, 5X18, In 
@ 7738'. OB #1, Drld 2887' in 6.7 hrs.

6/28-30/2014

LS: lt gry-med gry, sbrthy, sbchodl frac pttn, 
shrp/jggd, v frm-hd, micritic w tr arg mtx, NSO, 
slw good bri yllw cldy cut, fnt grn-yllw res rng, n o 
odor or stn. Tr SS.

Codell Top 7719' MD (7300' 
TVD) based on GR & 
samples

Projection to Bit

SS (85%): lt brn gry-drk gry, rr clr-trans, friable , 
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 8 -10%
vis por, pnt-lng cntct, no rxn w/hcl, no pri flour,  slw 
bri whi blooming cut  , mod ylw resid fl. CMT 
(10%),SH (5%). med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

Carlisle

Ft Hays

Codell
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

RPM 81-81

MW 9.60
VIS 36

CG

7850 7900 7950 8000

7250 TVD

7300

7350

MD 7819 TVD 7302.69
INC 89.13 AZ 269.62

MD 7904 TVD 7303.69
INC 89.53 AZ 269.35

MD 7990 TVD 7304.14
INC 89.87 AZ 269.3

SS(90%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, slw bri whi blooming cut  , mod ylw resid fl . 
SH (10%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, slw bri whi blooming cut , mod ylw resid fl.  
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.45
VIS 52

MW 9.70
VIS 46

8050 8100 8150 8200 8250

7250 TVD

7300

7350

MD 8075 TVD 7304.06
INC 90.24 AZ 269.38

MD 8160 TVD 7304.04
INC 89.78 AZ 269.51

MD 8245 TVD 7304.62
INC 89.44 AZ 270.77

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw 
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw 
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 7-10
ROP 226
RPM 80-80
SPM 82-0
SPP 3200

MW 9.60
VIS 42

8300 8350 8400 8450

7250 TVD

7300

7350

MD 8245 TVD 7304.62
INC 89.44 AZ 270.77

MD 8330 TVD 7305.29
INC 89.66 AZ 270.48

MD 8415 TVD 7305.68
INC 89.81 AZ 270.47

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw 
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

Carlisle

Codell

Ft Hays

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw-whi  
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw-whi  
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

CG

MW 9.50
VIS 48

8500 8550 8600 8650 8700

7250 TVD

7300

7350

MD 8500 TVD 7305.96
INC 89.81 AZ 269.77

MD 8585 TVD 7306.13
INC 89.96 AZ 269.48

MD 8670 TVD 7306.08
INC 90.12 AZ 269.5

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw-whi  
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw-whi  
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw-whi  
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.55
VIS 42

WOB 8-11
ROP 300
RPM 65-65
SPM 82-0
SPP 3464

8700 8750 8800 8850 8900

7250 TVD

7300

7350

MD 8755 TVD 7305.99
INC 90 AZ 269

MD 8840 TVD 7305.92
INC 90.09 AZ 270.01

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw-whi  
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

Carlisle

Ft Hays

Codell

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast-inst bri whi blooming cut , mod ylw-whi  
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.
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ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.70
VIS 49

MW 9.65
VIS 55

8950 9000 9050 9100

7250 TVD

7300

7350

MD 8926 TVD 7305.76
INC 90.12 AZ 270.31

MD 9011 TVD 7305.58
INC 90.12 AZ 269.95

MD 9096 TVD 7305.41
INC 90.12 AZ 269.86

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fast bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.70
VIS 48

MW 9.90
VIS 52

WOB 7-9
ROP 241
RPM 55-55
SPM 82-0
SPP 3800

9150 9200 9250 9300 9350

7250 TVD

7300

7350

MD 9181 TVD 7305.09
INC 90.3 AZ 270.78

MD 9266 TVD 7304.6
INC 90.36 AZ 270.98

MD 9351 TVD 7304.18
INC 90.21 AZ 270.55

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, mod-fst bri whi blooming cut , good whi 
resid fl. SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

Carlisle

Ft Hays

Codell

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.90
VIS 58

9400 9450 9500 9550

7250 TVD

7300

7350

MD 9351 TVD 7304.18
INC 90.21 AZ 270.55

MD 9436 TVD 7304.06
INC 89.96 AZ 270.42

MD 9521 TVD 7304.2
INC 89.84 AZ 270.53

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.90
VIS 55

MW 9.70
VIS 55

9600 9650 9700 9750 9800

7250 TVD

7300

7350

MD 9607 TVD 7304.6
INC 89.63 AZ 270.22

MD 9692 TVD 7305.11
INC 89.69 AZ 270.38

MD 9777 TVD 7304.95
INC 90.52 AZ 270.54

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, fst bri whi blooming cut , good whi resid fl . 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.



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 7-9
ROP 269
RPM 80-80
SPM 0-97
SPP 3512

cg

MW 9.60
VIS 52

9800 9850 9900 9950 10000

7250 TVD

7300

7350

7250 TVD

7300

7350

MD 9947 TVD 7303.36
INC 90.55 AZ 270.08

Carlisle

Codell

Ft Hays

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.60
VIS 52

cg

10050 10100 10150 10200

7250 TVD

7300

7350

MD 10117 TVD 7301.73
INC 90.55 AZ 269.98

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 10-11.5
ROP 273
RPM 55-55
SPM 0-97
SPP 3567-3663

MW 9.60
VIS 50

10250 10300 10350 10400 10450

7250 TVD

7300

7350

MD 10372 TVD 7298.26
INC 91.01 AZ 269.25

MD 10457 TVD 7297.79
INC 89.63 AZ 270.27

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

Codell

Ft Hays

Carlisle

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
fluor, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

cg

10500 10550 10600 10650

7250 TVD

7300

7350

MD 10457 TVD 7297.79
INC 89.63 AZ 270.27

MD 10628 TVD 7298.89
INC 89.63 AZ 269.84

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS(95%): lt brn gry-drk gry, rr clr-trans, friable,  
dom fn w/occ med grns, subang - rnd, mod 
sphrcty, fair- well strd, dirty, abnt silic cmnt, 
8-10% vis por, pnt-lng cntct, no rxn w/hcl, no pri 
flour, inst bri whi blooming cut , good whi resid f l. 
SH (5%) med-med drk brwn-gry, frm, sb 
blky-blky, rthy, slty-grtty ip, non-calc.

SS (95%): lt brn gry-drk gry, rr transl-transp grns ,
fri, pred f grn w/occ med grns, subang-rnd, mod 
sphrcty, fr-w strd, drty, abnt silic cmt, 8-10% vis  
por, pnt-lng cntct, no rxn w/hcl, no pri flour, ins t 
bri whi blooming cuts, gd wht resid rng. SH (5%) 
med-med drk brnish-gry, frm, sbblky-blky, rthy, 
slty-grtty ip, non-calc.



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

cg

MW 9.50
VIS 48

WOB 10.4-11.7
ROP 281.9
RPM 55-55
SPM 0-97
SPP 3730-3750

10700 10750 10800 10850 10900

7250 TVD

7300

7350

MD 10798 TVD 7300.22
INC 89.47 AZ 269.56

SS (95%): lt brn gry-drk gry, rr transl-transp grns ,
fri, pred f grn w/occ med grns, subang-rnd, mod 
sphrcty, fr-w strd, drty, abnt silic cmt, 8-10% vis  
por, pnt-lng cntct, no rxn w/hcl, no pri flour, ins t 
bri whi blooming cuts, gd wht resid rng. SH (5%) 
med-med drk brnish-gry, frm, sbblky-blky, rthy, 

SS (95%): lt-med brn gry, abndt transp qtz grns thr u, 
msty con, sl fri ip, pred U f grn w/occ L med grns,  
subang-sbrnd, fr-w srtd, v drty, hvy cly fld mtx, w k 
calc cmt, 12-14% vis por, pr-fr vis perm, v dim grn ish 
yel ptchy ini fluor, v slw dif yel cuts, bri drk ye l resid 
rng, v sl gsy odor, no vis stn, SH (5%) drk gry-gry blk, 
frm, sbplty, pred rthy, sbwxy, non-calc

Ft Hays

Carlisle

Codell

SS (95%): lt-med brn gry, abndt transp qtz grns thr u, 
msty con, sl fri ip, pred U f grn w/occ L med grns,  
subang-sbrnd, fr-w srtd, v drty, hvy cly fld mtx, w k 
calc cmt, 12-14% vis por, pr-fr vis perm, v dim grn ish 
yel ptchy ini fluor, v slw dif yel cuts, bri drk ye l resid 
rng, v sl gsy odor, no vis stn, SH (5%) drk gry-gry blk, 
frm, sbplty, pred rthy, sbwxy, non-calc



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.55
VIS 46

MW 9.60
VIS 49

10900 10950 11000 11050 11100

7250 TVD

7300

7350

MD 10968 TVD 7300.65
INC 90.24 AZ 269.59

SS: lt med-med grybrn, abndt transp qtz grns thru, msty con, 
sl fri ip, pred U f grn w/occ L med grns, subang-sb rnd, fr-w 
srtd, v drty, hvy cly fld mtx, wk calc cmt, 12-14% vis por, pr-fr 
vis perm, v dim grnish yel ptchy ini fluor, v slw d if yel cuts, bri
drk yel resid rng, v sl gsy odor, no vis stn

SS: lt med-med grybrn, abndt transp qtz grns thru, 
msty con, sl fri ip, pred U f grn w/occ L med grns,  
subang-sbrnd, fr-w srtd, v drty, hvy cly fld mtx, w k 
calc cmt, 12-14% vis por, pr-fr vis perm, v dim 
grnish yel ptchy ini fluor, v slw dif yel cuts, bri  drk 
yel resid rng, v sl gsy odor, no vis stn



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 7.8-8.8
ROP 234
RPM 55-55
SPM 0-97
SPP 3627-3647

11150 11200 11250 11300

7250 TVD

7300

7350

MD 11138 TVD 7300.08
INC 90.15 AZ 269.44

MD 11309 TVD 7299.3
INC 90.37 AZ 269.19

SS (90%): lt med-med grybrn, occ lrgr transp qtz 
grns thru, msty con, sl fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy cly 
fld mtx, wk calc cmt, 11-13% vis por, pr-fr vis 
perm, v fnt yelish grn spty pri fluor, v slw dif ye l 
cuts, bri drk yel resid rng, v sl gsy odor, no vis stn,
SH (10%): drk gry-gryblk, frm, sbplty, pred rthy, 
sbwxy, non-calc

SS (98%): lt med-med grybrn, occ lrgr transp qtz 
grns thru, msty con, sl fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 11-13% vis por, pr-fr vis  
perm, v fnt yelish grn spty pri fluor, v slw dif ye l 
cuts, bri drk yel resid rng, v sl gsy odor, no vis 
stn, tr SH (2%

Codell

Carlisle

Ft Hays



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.4
VIS 47

MW 9.5
VIS 47

11350 11400 11450 11500 11550

7250 TVD

7300

7350

MD 11393 TVD 7298.87
INC 90.21 AZ 270.02

SS (98%): lt med-med grybrn, occ lrgr transp qtz 
grns thru, msty con, sl fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 11-13% vis por, pr-fr vis  
perm, v fnt yelish grn spty pri fluor, v slw dif ye l 
cuts, bri drk yel resid rng, v sl gsy odor, no vis 
stn, tr SH (2%

SS (100%): lt-lt med grybrn, msty uncon, v fri 
thru, pred U/L f grn w/rr L med grns, 
subang-sbrnd, fr-w srtd, drty, hvy cly fld mtx, wk 
calc cmt, 14% vis por, pr-fr vis perm, v fnt yelish  
grn spty pri fluor, v slw dif yel cuts, bri drk yel  
resid cld, v sl gsy odor, no vis stn



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

MW 9.7
VIS 50

11600 11650 11700 11750

7250 TVD

7300

7350

MD 11564 TVD 7298.52
INC 90.03 AZ 269.56

MD 11649 TVD 7298.45
INC 90.06 AZ 270.29

MD 11734 TVD 7298.32
INC 90.12 AZ 270.62

SS: lt med-med grybrn, abndt transp qtz grns 
thru, msty uncon, v fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy
cly fld mtx, wk calc cmt, 12-14% vis por, pr-fr 
vis perm, v dim grnish yel ptchy ini fluor, v slw
dif yel cuts, bri drk yel resid rng, v sl gsy odor,
no vis stn

SS (90%): lt med-med grybrn, occ lrgr transp qtz 
grns thru, msty con, sl fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 10% vis por, pr-fr vis 
perm, v fnt yelish grn spty pri fluor, v slw dif pl e 
whi cuts, mod drk yel resid rng, v sl gsy odor, no 
vis stn, SH (10%): drk gry-gryblk, frm, sbplty, 
pred rthy, sbwxy, non-calc

SS (95%): lt med-med grybrn, occ lrgr transp qtz 
grns thru, msty con, sl fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 12% vis por, pr-fr vis 
perm, v fnt yelish grn spty pri fluor, inst bri  wh i 
cuts, good whi resid rng, v sl gsy odor, no vis 
stn, SH (5%): drk gry-gryblk, frm, sbplty, pred 
rthy, sbwxy, non-calc



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 8.5-9.8
ROP 261
RPM 55-55
SPM 0-97
SPP 3786-3806

cg

no data

no data

11800 11850 11900 11950 12000

7250 TVD

7300

7350

MD 11819 TVD 7297.95
INC 90.37 AZ 270.67

MD 11904 TVD 7297.66
INC 90.03 AZ 270.21

MD 11989 TVD 7297.93
INC 89.6 AZ 269.83

SS (95%): lt med-med grybrn, occ lrgr transp qtz 
grns thru, msty con, sl fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 12% vis por, pr-fr vis 
perm, v fnt yelish grn spty pri fluor, inst bri  wh i 
cuts, good whi resid rng, v sl gsy odor, no vis 
stn, SH (5%): drk gry-gryblk, frm, sbplty, pred 

Ft Hays

Codell

Carlisle

SS (95%): lt med-med grybrn, occ lrgr transp qtz 
grns thru, msty con, sl fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 12% vis por, pr-fr vis 
perm, v fnt yelish grn spty pri fluor, inst bri  wh i 
cuts, good whi resid rng, v sl gsy odor, no vis 
stn, SH (5%): drk gry-gryblk, frm, sbplty, pred 
rthy, sbwxy, non-calc

SS (85%): lt med-med grybrn, occ lrgr transp qtz 
grns thru, msty con, sl fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 12% vis por, pr-fr vis 
perm, v fnt yelish grn spty pri fluor, inst bri  wh i 
cuts, good whi resid rng, v sl gsy odor, no vis 
stn, SH (15%): drk gry-gryblk, frm, sbplty, pred 
rthy, sbwxy, non-calc



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

MW 9.7
VIS 45 MW 9.6

VIS 45

12000 12050 12100 12150 12200

7250 TVD

7300

7350

7250 TVD

7300

7350

MD 11989 TVD 7297.93
INC 89.6 AZ 269.83

MD 12074 TVD 7298.35
INC 89.84 AZ 269.92

MD 12159 TVD 7298.08
INC 90.52 AZ 270.38

SS (90%): lt med-med grybrn, abndt  transp qtz 
grns thru, msty con, vry fri ip, pred U f grn w/occ  
L med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 8-10% vis por, pr-fr vis 
perm, v fnt yelish grn spty pri fluor, inst bri  wh i 
cuts, good whi resid rng, v sl gsy odor, no vis 
stn, SH (10%): drk gry-gryblk, frm, sbplty, pred 
rthy, sbwxy, non-calc

SS (90%): lt med-med grybrn, abndt  transp qtz 
grns thru, msty con, vry fri ip, pred U f grn w/occ  
L med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 8-10% vis por, pr-fr vis 
perm, v fnt yelish grn spty pri fluor, inst bri  wh i 
cuts, good whi resid rng, v sl gsy odor, no vis 
stn, SH (10%): drk gry-gryblk, frm, sbplty, pred 
rthy, sbwxy, non-calc



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

WOB 9.1-10.4
ROP 291
RPM 55-55
SPM 0-97
SPP 3767-3777

12250 12300 12350 12400

7250 TVD

7300

7350

MD 12245 TVD 7297.16
INC 90.7 AZ 270.37

MD 12330 TVD 7296.03
INC 90.83 AZ 270.55

SS (90%): lt med-med grybrn, msty con, vry fri ip,
pred U f grn w/occ L med grns, subang-sbrnd, 
fr-w srtd, v drty, hvy cly fld mtx, wk calc cmt, 
10% vis por, pr-fr vis perm, v fnt yelish grn spty 
pri fluor, mod-fst bri  whi cuts, good whi resid rn g,
v sl gsy odor, no vis stn, SH (10%): drk 
gry-gryblk, frm, sbplty, pred rthy, sbwxy, 
non-calc

Carlisle

Ft Hays

Codell

SS (90%): lt med-med grybrn, msty con, vry fri ip,
pred U f grn w/occ L med grns, subang-sbrnd, 
fr-w srtd, v drty, hvy cly fld mtx, wk calc cmt, 
10% vis por, pr-fr vis perm, v fnt yelish grn spty 
pri fluor, mod-fst bri  whi cuts, good whi resid rn g,
v sl gsy odor, no vis stn, SH (10%): drk 
gry-gryblk, frm, sbplty, pred rthy, sbwxy, 
non-calc



5

ROP (min/ft)

0

10000

Total gas (units)

0

200

MWD_GR (API)

0

12450 12500 12550 12600 12650

7250 TVD

7300

7350

MD 12500 TVD 7293.21
INC 91.07 AZ 270.26

MD 12569 TVD 7291.99
INC 90.95 AZ 269.91

MD 12637 TVD 7290.87
INC 90.95 AZ 269.91

SS (98%): lt med-med grybrn, lrgr transp qtz grns
thru, msty con, vry fri ip, pred U f grn w/occ L 
med grns, subang-sbrnd, fr-w srtd, v drty, hvy 
cly fld mtx, wk calc cmt, 11% vis por, pr-fr vis 
perm, v fnt yelish grn spty pri fluor, mod-fst whi 
cldy cuts, bri drk yel resid rng, v sl gsy odor, no  
vis stn, tr SH (2%

SS (95%): lt med-med grybrn, lrg transp qtz grns 
thru, msty con, sl fri ip, pred U f grn w/occ L med  
grns, subang-sbrnd, fr-w srtd, v drty, hvy cly fld 
mtx, wk calc cmt, 12% vis por, pr-fr vis perm, v 
fnt yelish grn spty pri fluor, inst bri  whi cuts, 
good whi resid rng, v sl gsy odor, no vis stn, SH 
(5%): drk gry-gryblk, frm, sbplty, pred rthy, 
sbwxy, non-calc

Projection to Bit

Sharon Springs                 6970' (-2,023')     

Geologic Tops picked by John Morgan, 
Anadarko

Niobrara                            7036' (-2,089')  

Well Site Geologists Dan Kabala & Larry 
Goolsby, GBA

DMTD                                 12,637' MD    

Niobrara C Chalk               7,151' (-2,204') 

Ft. Hays                             7,281' (-2,334 ') 

Codell                                7,300' (-2,35 3') 

Niobrara B Chalk               7,091' (-2,144') 

Production csg                  12,622'

DMTD reached @ 06:13hrs on July 2, 2014

Short Trip @ 12,637 DMTD, condition hole, hang 
4 1/2" production liner landed @ 12,622' on 
7/3/2014

OB #2 drilled 4,899 ' in 24.4hrs



12700

Sharon Springs                 6970' (-2,023')     

Geologic Tops picked by John Morgan, 
Anadarko

Niobrara                            7036' (-2,089')  

Well Site Geologists Dan Kabala & Larry 
Goolsby, GBA

DMTD                                 12,637' MD    

Niobrara C Chalk               7,151' (-2,204') 

Ft. Hays                             7,281' (-2,334 ') 

Codell                                7,300' (-2,35 3') 

Niobrara B Chalk               7,091' (-2,144') 

Production csg                  12,622'

DMTD reached @ 06:13hrs on July 2, 2014

Short Trip @ 12,637 DMTD, condition hole, hang 
4 1/2" production liner landed @ 12,622' on 
7/3/2014

OB #2 drilled 4,899 ' in 24.4hrs


