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Measured Depth Log

Well Name: Lansdown State 4C-21HZ (Curve & Horizontal Hole Section)
Location: Section 21, T2N, R66W, Weld County, CO..

License Number: API: 05-123-39043 Region: Wattenberg, DJ Basin
Spud Date: May 5, 2014 Drilling Completed: May 10, 2014

Surface Coordinates: SWSW Sec 21 T2N R66W; 919' FSL 622' FWL
Lat N 40.118871  Long W -104.789475

Bottom Hole Coordinates: NENW Sec 21 T2N R66W; 20' FNL; 650' FWL

Ground Elevation (ft): 4934' K.B. Elevation (ft): 4950'
Logged Interval (ft): 7200' To: 12510' Total Depth (ft): 12510' DMTD

Formation: Pierre Shales/Sands, Niobrara, Codell Target
Type of Drilling Fluid: Water & Poly to 6925', LSND 6925'-12510'

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, John Morgan

GEOLOGIST
Name: Ian Harris & Andrew Krueger

Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbybrothers.com)
Address: 575 Union Blvd.

Suite 208, 
Lakewood CO. 80228



E-logs
MWD GR 1242' - 12455'

Casing
9 5/8" Surface Casing set @ 1242' MD
7"  Intermediate Casing set @ 7868' MD
4 1/2" Production Liner hung 05/12/2014, landed @ 12,496'

Comments
1) Drilling Contractor:  Xtreme Drilling, Rig #20
    Toolpusher:             Shaun Cox
2) Company Man:        Charlie Daigle & Wade Mullican
3) Mud Company :       AES
                                      Engineer: Gober Howell
4) Directional Drilling: Baker Hughes
                                      Pulse Tool
     Drillers:                   Travis Wilcox & Barry Combs
    MWD:                       Adam Schlenz & Greg Dore
5) Gas Equipment: Pason Systems
6) Wellsite Geology: Goolsby Brothers & Associates
    Geologists: Ian Harris & Andrew Krueger
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MD 7190 TVD 7069.95
INC 22.17 AZ 3.39
VS -825.64

MD 7233 TVD 7109.13
INC 26.42 AZ 2.35
VS -807.97

MD 7275 TVD 7146.13
INC 30.05 AZ 1.14
VS -788.12

MD 7318 TVD 7182.62
INC 33.78 AZ 359.52
VS -765.39

MD 7360 TVD 7216.81
INC 37.21 AZ 359.39
VS -741.01

MD 7403 TVD 7249.9
INC 42.11 AZ 358.87
VS -713.58

MD 7445 TVD 7279.93
INC 46.59 AZ 357.72
VS -684.24

MD 7488 TVD 7307.97
INC 51.99 AZ 357.55
VS -651.68

MD 7530 TVD 7332.32
INC 57.11 AZ 358.78
VS -617.5

MD 7573 TVD 7353.9
INC 62.61 AZ 359.22
VS -580.33

MD 7616 TVD 7372.51
INC 66.1 AZ 359.65
VS -541.57

MD 7659 TVD 7389.52
INC 67.28 AZ 358.75
VS -502.09

MD 7701 TVD 7404.72
INC 70.29 AZ 358.9
VS -462.94

MD 7744 TVD 7417.31
INC 75.64 AZ 359.29
VS -421.85

1 man wellsite geology team on location 
and rigged up May 6, 2014

NB #1, 8 3/4'', Smith SDI611, #JH7860, 
6x16 In @ 1252'.

Begin catching samples f/7200' @ 
15:40hrs on 5/6/2014

9 5/8'' Surface Casing Set @ 1242'

KOP @ 6925'

SH: med gry - med drk gry, dull - sl sprklng lstr, 
matte - smth txt, sb tab - blky ctgs, irreg - sb plnr 
frctr, stff - brtl tncty, wk - mod fsslty, occ wk pnt rxn 
w/hcl, dom v slty brdrng on slt stn, no oil indicators.

CARB SH: med drk gry-gryblk, sbrthy-sbwxy, semi 
glssy ip, smth, pred sbplty, tblr & bldd cttng thru, 
stff, non-v sl calc, no vis o indctrs

Sharon Springs Top 7226' MD (7103' 
TVD) based on GR & samples

SH: drk gry-sl gry blk, sbrthy-sbwxy, plty-sb plnr tab
thru, jggd, rr calct frac fil, no vis por or perm, no ini 
fl, pred wk cuts, shly ip, occ CHLK and MRLSTN

Niobrara A Top 7298' MD (7166' TVD) based on GR & 
samples

SH: drk gry-sl gry blk, sbrthy-sbwxy, plty-sb plnr tab
thru, jggd, rr calct frac fil, no vis por or perm, no ini 
fl, pred wk cuts, shly ip, occ CHLK and MRLSTN

CARB CHLK: 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, no vis cut, mod ylw resid rng fl, 
abndt MRLSTN.

Niobrara B Chalk Top 7381' 
MD (7233' TVD) based on 
GR & samples

CARB SH: med drk gry-gryblk, sbrthy-sbwxy, semi 
glssy ip, smth, pred sbplty, tblr & bldd cttng thru, 
stff, non-v sl calc, wk blsh-wht cut fl, no vis cut, wk 
resid fl.

CARB CHLK: 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, no vis cut, mod ylw resid rng fl, 
abndt MRLSTN.

Niobrara C Chalk Top 7474' MD (7299' 
TVD) based on GR & samples

SH(90%): 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 cut fl, wk resid fl, MRLSTN (10%) CHLK 
(10%)

4/7/2014

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 wk 
blsh-wht cut fl, wk resid fl, MRLSTN (10%) CHLK 
(10%)

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 wk 
blsh-wht cut fl, wk resid fl, MRLSTN (10%) CHLK 
(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 cut fl, wk resid fl, MRLSTN (10%) CHLK 
(10%) LS(10%)

Ft. Hays Top 7718' MD (7410' TVD) based
on GR & samples

LS(90%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(10%)
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MD 7786 TVD 7425.7
INC 81.32 AZ 359.72
VS -380.71 MD 7832 TVD 7430.86

INC 85.78 AZ 359.5
VS -335.02

MD 7897 TVD 7433.8
INC 89.04 AZ 359.71
VS -270.09

MD 7989 TVD 7436.83
INC 87.19 AZ 358.78
VS -178.15 MD 8080 TVD 7441.5

INC 86.92 AZ 359.24
VS -87.29 MD 8165 TVD 7445.43

INC 87.78 AZ 359.52
VS -2.38

MD 8250 TVD 7446.55
INC 90.71 AZ 0.09
VS 82.6

MD 8335 TVD 7444.93
INC 91.47 AZ 0.58
VS 167.58

MD 8420 TVD 7442.64
INC 91.62 AZ 0.68
VS 252.55

Ft. Hays Top 7718' MD (7410' TVD) based

LS(90%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(10%)

LS(90%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(10%)

Reached ICPL @ 7879' 06:55 5/7/2014. 
pmp hgh vis swps, condition hole, TO 
DP, PU & run 7"csg to 7868' MD, PU new 
Bit, NB #2, 6 1/8", SEC MMD54, 
#12309265, 5X20, In @ 7879'. OB #1, Drld 
6627' in 31.1 hrs.

5/8/2014

Two man wellsite geology team on site 
5/8/2014, begin 100' samples

LS(90%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(10%)

SS(60%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (20%) LS(20%)

5/9/2014

SS(90%): med-med drk gry, 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 ylwsh wht cut fl, no vis 
cut, mod ylw resid fl. SH (10%) tr LS.

SS(80%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (20%).

SS(85%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 8% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (15%).

SS(80%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 8% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (20%).
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MD 8505 TVD 7440.65
INC 91.07 AZ 0.42
VS 337.52

MD 8590 TVD 7439.61
INC 90.33 AZ 359.91
VS 422.51

MD 8675 TVD 7439.64
INC 89.63 AZ 359.78
VS 507.51

MD 8760 TVD 7440.94
INC 88.61 AZ 358.8
VS 592.49

MD 8845 TVD 7442.67
INC 89.07 AZ 359.94
VS 677.47

MD 8931 TVD 7443.55
INC 89.75 AZ 359.89
VS 763.46

MD 9016 TVD 7443.48
INC 90.34 AZ 1.31
VS 848.45

SS(75%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (15%).

SS(80%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (20%).

Ft Hays

Codell

Carlisle

SS(90%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 8% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (10%).

SS(95%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 8% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (5%). SH(90%): drk gry-gryblk, pred rthy, sl grtty thru, 

sbblky-sbtab, semi fis ip, non-v sl calc, frm w 
wdglk-blky ctgs thru. SS(10%).

SH(50%): drk gry-gryblk, pred rthy, sl grtty thru, 
sbblky-sbtab, semi fis ip, non-v sl calc, frm w 
wdglk-blky ctgs thru. SS(50%).

SS(95%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (5%).
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MD 9101 TVD 7441.5
INC 92.34 AZ 2.1
VS 933.38

MD 9186 TVD 7438.23
INC 92.06 AZ 2.43
VS 1018.25

MD 9272 TVD 7435.49
INC 91.6 AZ 1.88
VS 1104.14

MD 9356 TVD 7433.19
INC 91.54 AZ 1.8
VS 1188.06

MD 9441 TVD 7431.34
INC 90.95 AZ 0.47
VS 1273.02

MD 9526 TVD 7430.98
INC 89.53 AZ 0.74
VS 1358.01

MD 9612 TVD 7431.94
INC 89.19 AZ 0.06
VS 1444

MD 9697 TVD 7432.54
INC 90 AZ 359.7
VS 1529

SS(95%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (5%).

SS(90%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 12% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. SH (10%).

Codell

Ft. Hays

Nio C Shale

Nio C Shoulder

SH(95%): 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 cut fl, wk resid fl, SS(5%)

Nio C Shoulder

SH(90%): 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 cut fl, wk resid fl, MRLSTN (5%) CHLK 
(5%)

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 wk 
blsh-wht cut fl, wk resid fl, MRLSTN (10%) CHLK 
(10%)

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 wk 
blsh-wht cut fl, wk resid fl, MRLSTN (10%) CHLK 
(10%)

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 wk 
blsh-wht cut fl, wk resid fl, MRLSTN (10%) CHLK 
(10%)
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MD 9782 TVD 7433.12
INC 89.23 AZ 359.58
VS 1613.99

MD 9867 TVD 7434.86
INC 88.42 AZ 359.82
VS 1698.97

MD 9952 TVD 7437.04
INC 88.64 AZ 0.26
VS 1783.95

MD 10038 TVD 7437.86
INC 90.27 AZ 359.96
VS 1869.94

MD 10122 TVD 7437.82
INC 89.78 AZ 0.47
VS 1953.94

MD 10207 TVD 7437.74
INC 90.33 AZ 0.06
VS 2038.93

MD 10293 TVD 7437.66
INC 89.78 AZ 0.07
VS 2124.93

MD 10378 TVD 7438.62
INC 88.92 AZ 359.83
VS 2209.93

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 wk 
blsh-wht cut fl, wk resid fl, 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 cut fl, wk 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 cut fl, wk resid fl, MRLSTN (10%) CHLK 
(10%) LS(20%)

LS(90%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(10%)

Nio C Shoulder

Ft Hays

LS(90%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(10%)

5/10/2014

LS(90%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(10%)

LS(95%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(5%)
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ROP (min/ft)

0

8000

Total gas (units)

0

200

MWD_GR (API)

0
MW 9.70
VIS 57

WOB 14-17
ROP 205
RPM 80
SPM 0/97
SPP 3270

MW 9.7
VIS 56

MW 9.7
VIS 56

CG

MW 9.7
VIS 60

MW 9.7
VIS 56

MW 9.7
VIS 60

WOB 15-16
ROP 131
RPM 80
SPM 0/97
SPP 3270

10450 10500 10550 10600 10650 10700 10750 10800 10850 10900 10950 11000 11050

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 10463 TVD 7439.9
INC 89.35 AZ 359.81
VS 2294.92

MD 10548 TVD 7440.87
INC 89.35 AZ 359.9
VS 2379.91

MD 10632 TVD 7441.98
INC 89.13 AZ 0.24
VS 2463.91

MD 10718 TVD 7443.93
INC 88.27 AZ 0.27
VS 2549.88

MD 10803 TVD 7446.64
INC 88.08 AZ 0.11
VS 2634.84

MD 10887 TVD 7448.75
INC 89.04 AZ 359.57
VS 2718.81

MD 10973 TVD 7449.06
INC 90.55 AZ 0.24
VS 2804.8

MD 11058 TVD 7448.43
INC 90.3 AZ 359.88
VS 2889.8

LS(95%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(5%)

Ft Hays

Nio C Shoulder

Codell

LS(95%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor, sptty brn stn SH(5%)

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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn.

LS(75%): 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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor, sptty brn stn. SS(20%) SH(5%)

SS(50%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl. LS(30%),SH (20%).

SS(90%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 12% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (10%). Tr LS
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ROP (min/ft)
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0
MW 9.6
VIS 54

MW 9.6
VIS 52

MW 9.6
VIS 53

MW 9.6
VIS 53

WOB 8-9
ROP 300
RPM 81
SPM 0/97
SPP 3330

MW 9.7
VIS 53

11100 11150 11200 11250 11300 11350 11400 11450 11500 11550 11600 11650 11700

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 11143 TVD 7447.66
INC 90.73 AZ 0.02
VS 2974.8

MD 11228 TVD 7446.6
INC 90.7 AZ 0.17
VS 3059.79

MD 11313 TVD 7445.42
INC 90.89 AZ 0.33
VS 3144.78

MD 11398 TVD 7444.88
INC 89.84 AZ 0.03
VS 3229.78

MD 11483 TVD 7445.05
INC 89.93 AZ 0.1
VS 3314.78

MD 11568 TVD 7445.13
INC 89.96 AZ 0.4
VS 3399.77

MD 11653 TVD 7444.67
INC 90.67 AZ 1.27
VS 3484.76

MD 11739 TVD 7444.49
INC 89.56 AZ 0.27
VS 3570.75

SS(75%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 12% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (20%). LS(5%).

SS(80%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 12% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (15%). LS(5%).

SS(85%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 12% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (10%). LS(5%)

SS(95%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 14% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (5%). Tr LS.

SS(95%): med-med drk gry, friable, dom fn w/occ 
med grns, subang - rnd, mod sphrcty, fair- well strd,
grn suprtd, no mtrx, 14% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (5%). Tr LS.

SS(95%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (5%). Tr LS.

SS(95%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (5%). Tr LS.
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MW 9.70
VIS 51

WOB 7-9
ROP 273
RPM 80
SPM 0/97
SPP 3207

11750 11800 11850 11900 11950 12000 12050 12100 12150 12200 12250 12300 12350 12400

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 11739 TVD 7444.49
INC 89.56 AZ 0.27
VS 3570.75

MD 11824 TVD 7445.81
INC 88.67 AZ 359.75
VS 3655.74

MD 11909 TVD 7446.94
INC 89.81 AZ 359.49
VS 3740.73

MD 11994 TVD 7446.76
INC 90.43 AZ 0.41
VS 3825.73

MD 12079 TVD 7446.47
INC 89.96 AZ 0.72
VS 3910.72

MD 12164 TVD 7446.77
INC 89.63 AZ 0.12
VS 3995.71

MD 12249 TVD 7447.71
INC 89.11 AZ 359.51
VS 4080.71 MD 12334 TVD 7452.1

INC 88.73 AZ 359.27
VS 4165.7

SS(90%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (10%).

Ft. Hays

Codell

SS(90%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (10%).

SS(90%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (10%).

SS(90%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (10%).

SS(90%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (10%).

SS(85%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (15%).

SS(90%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (10%).



5
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WOB 9-11
ROP 368
RPM 80
SPM 0/97
SPP 3585

12400 12450 12500 12550

7390 TVD

7440

7490

MD 12419 TVD 7451.96
INC 87.69 AZ 358.48
VS 4250.63

MD 12456 TVD 7453.58
INC 87.31 AZ 358.26
VS 4287.58

MD 12510 TVD 7456.11
INC 87.31 AZ 358.26
VS 4341.5

SS(90%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (10%).

Codell

Ft. Hays

SS(85%): med-med drk gry, 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 ylwsh wht cut fl, 
no vis cut, mod ylw resid fl, SH (15%).

Projection to bit

Geologic Tops picked by John Morgan, 
Anadarko

Short Trip @ 12,510' DMTD, condition hole, hang 
4 1/2" production liner landed @ 12,496' on 
5/12/2014
OB #4 drilled 4631' in 31.6hrs

Sharon Springs              7,103' (-2,153')             
Niobrara                           7,166' (-2,216')            
Niobrara B Chalk            7,233' (-2,283')            
Niobrara C Chalk            7,299' (-2,349')              Ft. 
Hays                             7,410' (-2,460')            DMTD  
                             12,510'                        Production
csg               12,496'

Well Site Geologists Ian Harris & Andrew Krueger, 
GBA

DMTD reached @ 22:032hrs on May 10, 2014


