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Measured Depth Log

Well Name: Lansdown State 3C-21HZ (Curve & Horizontal Hole Section)
Location: Section 21, T2N, R66W, Weld County, CO..

License Number: API: 05-123-39045 Region: Wattenberg, DJ Basin
Spud Date: April 15, 2014 Drilling Completed: April 22, 2014

Surface Coordinates: SWSW Sec 21 T2N R66W; 914' FSL 682' FWL
Lat N 40.118857  Long W -104.789261

Bottom Hole Coordinates: NENW Sec 21 T2N R66W; 17' FNL; 1956' FWL

Ground Elevation (ft): 4935' K.B. Elevation (ft): 4951'
Logged Interval (ft): 7300' To: 12641' Total Depth (ft): 12641' DMTD

Formation: Pierre Shales/Sands, Niobrara, Codell Target
Type of Drilling Fluid: Water & Poly to 7080', LSND 7080'-12641'

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 1251' - 12588'

Casing
9 5/8" Surface Casing set @ 1197' MD
7"  Intermediate Casing set @ 7938' MD
4 1/2" Production Liner hung 04/24/2014, landed @ 14,626'

Comments
1) Drilling Contractor:  Xtreme Drilling, Rig #20
    Toolpusher:             Joseph Contreras
2) Company Man:        Charlie Daigle & Marvin Hackworth
3) Mud Company :       AES
                                      Engineer: Gober Howell
4) Directional Drilling: Baker Hughes
                                      Pulse Tool
     Drillers:                   Travis Wilcox & Mark Snyder
    MWD:                       Adam Schlenz & Greg Dore
5) Gas Equipment: Pason Systems
6) Wellsite Geology: Goolsby Brothers & Associates
    Geologists: Ian Harris & Andrew Krueger

ROCK TYPES
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Data Curves
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MWD_GR (API)

Slide/Rotate
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Well Bore Cross Section

Oil Shows
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WOB 32-35
ROP 56
RPM 0
SPM 72/70
SPP 2778

MW 9.65
VIS 47
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VIS 45

MW 10.0
VIS 47
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Scale Change

7390 TVD

7440

7490

MD 7320 TVD 7057.45
INC 19.98 AZ 4.29
VS -801.81

MD 7362 TVD 7096.45
INC 23.5 AZ 4.67
VS -786.31

MD 7405 TVD 7135.34
INC 27 AZ 1.66
VS -768

MD 7447 TVD 7172.24
INC 30.07 AZ 0.15
VS -747.95

MD 7490 TVD 7208.66
INC 34.11 AZ 359.55
VS -725.11

MD 7533 TVD 7243.43
INC 37.92 AZ 358.36
VS -699.83

MD 7576 TVD 7276.28
INC 42.44 AZ 358.69
VS -672.11

MD 7618 TVD 7306.21
INC 46.64 AZ 359.1
VS -642.66

MD 7661 TVD 7334.42
INC 51.33 AZ 358.3
VS -610.23

MD 7703 TVD 7359.35
INC 55.82 AZ 359.33
VS -576.45

MD 7746 TVD 7381.89
INC 60.92 AZ 0.15
VS -539.85

MD 7788 TVD 7400.67
INC 65.94 AZ 0.81
VS -502.3

MD 7831 TVD 7415.63
INC 73.33 AZ 0.16
VS -462.02

MD 7874 TVD 7425.64
INC 79.74 AZ 0.3
VS -420.22

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.

1 man wellsite geology team on location 
and rigged up April 17, 2014

9 5/8'' Surface Casing Set @ 1197'

NB #1, 8 3/4'', Security MMD64C, 
#12437558, 6x16 In @ 1251'.

Begin catching samples f/7300' @ 
14:40hrs on 4/17/2014

KOP @ 7069'

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 7333' MD (7070' 
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, no vis o indctrs

Niobrara A Top 7405' MD (7135' 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 7482' MD (7202' 
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 7566' MD (7269' 
TVD) based on GR & samples

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%)

NB #2, 8 3/4'', Security MMD55M, 
#12198372, 5x20 In @ 7665'. 
OB #1 drilled 6714' in 30hrs.

TOOH @ 7665' due to low 
build rate, P/U new 
mudmotor and bit.

4/18/2014

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%)

NB #3 8 3/4", HCC VG03, #5224294, 3x20, 
in @ 7789'. OB #2 drilled 124' in 2.1hrs.

TOOH @ 7789' due to low 
build rate, P/U new mudmotor
and bit.

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, occ grns 
w gd strng strmng cuts, dnce drk grn res rng, no 
odor or stn SH(15%)

4/19/2014

Ft Hays Top 7794' MD (7403'
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%)

Codell Top 7865' MD (7424' TVD) 
based on GR

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, 
occ grns w gd strng strmng cuts, dnce drk grn 
res rng, no odor or stn SH(15%) tr SS.
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WOB 7-10
ROP 135
RPM 30-30
SPM 82-0
SPP 2560

MW 9.9
VIS 46

CG CG

MW 9.8
VIS 46

WOB 7-8
ROP 368
RPM 80-80
SPM 81-0
SPP 2700

CG

7950 8000 8050 8100 8150 8200 8250 8300 8350 8400 8450 8500 8550

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 7914 TVD 7431.24
INC 84.16 AZ 1.15
VS -380.63 MD 7995 TVD 7435.78

INC 89.41 AZ 1.88
VS -299.82

MD 8080 TVD 7436.24
INC 89.96 AZ 0.84
VS -214.86

MD 8165 TVD 7435.24
INC 91.39 AZ 0.26
VS -129.88

MD 8250 TVD 7433.32
INC 91.2 AZ 0.15
VS -44.9

MD 8335 TVD 7431.43
INC 91.35 AZ 0.85
VS 40.07

MD 8420 TVD 7429.72
INC 90.95 AZ 359.4
VS 125.05

MD 8504 TVD 7428.69
INC 90.46 AZ 357.99
VS 209.03

Codell Top 7865' MD (7424' TVD) 

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, 
occ grns w gd strng strmng cuts, dnce drk grn 
res rng, no odor or stn SH(15%) tr SS.

SS(50%): med-med drk gry, friable, dom fn w/occ med
grns, subang - rnd, mod sphrcty, fair- well strd, grn 
suprtd, no mtrx, pnt-lng cntct, no cmnt, no rxn w/hcl,
no smpl fl, slw wk ylwsh wht cut fl, no vis cut, mod 
ylw resid fl. LS (45%) SH (5%)

4/20-xx/2014
Reached ICPL @ 7955' 11:13 4/19/2014. 
pmp hgh vis swps, condition hole, TO 
DP, PU & run 7"csg to 7938' MD, PU new 
Bit, NB #4, 6 1/8", SEC MMD54, 
#12278089, 5X20, In @ 7955'. OB #3, Drld 
166' in 4.4 hrs.

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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (15%). CMT(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, 8% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. CMT(10%). SH (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, 10% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (5%). Tr cmt.

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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (5%). Tr cmt.

SS(95%): 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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (5%).

Codell

Ft. Hays

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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (5%).
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WOB 8-10
ROP 340
RPM 80
SPM 82/0
SPP 2980

MW 9.90
VIS 50

MW 9.80
VIS 49

8600 8650 8700 8750 8800 8850 8900 8950 9000 9050 9100 9150 9200
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7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 8590 TVD 7428.26
INC 90.12 AZ 357.34
VS 294.97

MD 8674 TVD 7427.65
INC 90.7 AZ 357.86
VS 378.9

MD 8759 TVD 7426.68
INC 90.61 AZ 357.64
VS 463.85

MD 8844 TVD 7426.42
INC 89.75 AZ 357.79
VS 548.79

MD 8930 TVD 7427.11
INC 89.32 AZ 357.3
VS 634.72

MD 9015 TVD 7427.97
INC 89.53 AZ 357.6
VS 719.65

MD 9100 TVD 7428.5
INC 89.75 AZ 358.3
VS 804.6

MD 9185 TVD 7428.74
INC 89.93 AZ 358.05
VS 889.57

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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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, 12% vis por, pnt-lng cntct, no 
cmnt, no rxn w/hcl, no smpl fl, slw wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (5%).
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WOB 19-21
ROP 53
RPM 0
SPM 81/0
SPP 2500

MW 9.90
VIS 47

MW 9.75
VIS 72

CG

9250 9300 9350 9400 9450 9500 9550 9600 9650 9700 9750 9800 9850

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 9271 TVD 7428.68
INC 90.15 AZ 359.68
VS 975.55

MD 9356 TVD 7428.18
INC 90.52 AZ 359.74
VS 1060.55

MD 9441 TVD 7427.37
INC 90.58 AZ 359.55
VS 1145.55

MD 9526 TVD 7427.01
INC 89.9 AZ 0.37
VS 1230.55

MD 9611 TVD 7427.04
INC 90.06 AZ 0.22
VS 1315.54

MD 9696 TVD 7427.07
INC 89.9 AZ 359.77
VS 1400.54

MD 9781 TVD 7427.49
INC 89.53 AZ 359.25
VS 1485.54

MD 9866 TVD 7429.01
INC 88.42 AZ 358.68
VS 1570.52

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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (5%).
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WOB 12-14
ROP 375
RPM 80
SPM 81/0
SPP 3106

MW 9.9
VIS 70

MW 10.0
VIS 62

WOB 12-14
ROP 161
RPM 80
SPM 81/0
SPP 3383

MW 10.10
VIS 54

9900 9950 10000 10050 10100 10150 10200 10250 10300 10350 10400 10450 10500 10550

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 9951 TVD 7430.96
INC 88.95 AZ 359.78
VS 1655.49

MD 10037 TVD 7432.45
INC 89.07 AZ 359.67
VS 1741.48

MD 10122 TVD 7433.17
INC 89.96 AZ 1.02
VS 1826.47

MD 10207 TVD 7432.9
INC 90.4 AZ 1.58
VS 1911.43

MD 10292 TVD 7432.77
INC 89.78 AZ 0.78
VS 1996.41

MD 10377 TVD 7432.98
INC 89.93 AZ 0.45
VS 2081.4

MD 10462 TVD 7433.36
INC 89.56 AZ 359.43
VS 2166.39

MD 10547 TVD 7433.96
INC 89.63 AZ 359.03
VS 2251.39

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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (5%).

4/22/2014

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 wk ylwsh wht cut 
fl, no vis cut, mod ylw resid fl. SH (5%).



5
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0
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0
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0

5
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0
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0
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0
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0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

8000

Total gas (units)

0

200

MWD_GR (API)

0
MW 9.9
VIS 52

MW 10.0
VIS 55

CG
WOB 6-7
ROP 346
RPM 80
SPM 81/0
SPP 3720

MW 9.8
VIS 50

CG CG

10550 10600 10650 10700 10750 10800 10850 10900 10950 11000 11050 11100 11150 11200

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 10547 TVD 7433.96
INC 89.63 AZ 359.03
VS 2251.39

MD 10632 TVD 7434.27
INC 89.96 AZ 359.29
VS 2336.38

MD 10717 TVD 7434.44
INC 89.81 AZ 358.51
VS 2421.37

MD 10802 TVD 7434.85
INC 89.63 AZ 359.38
VS 2506.36

MD 10887 TVD 7435.06
INC 90.09 AZ 0
VS 2591.36

MD 10972 TVD 7434.24
INC 91.01 AZ 1.27
VS 2676.34

MD 11058 TVD 7432.71
INC 91.04 AZ 1.46
VS 2762.3

MD 11143 TVD 7431.41
INC 90.7 AZ 0.68
VS 2847.26

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%).

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%).

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, mod-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(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(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%).
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MW 9.9
VIS 50

WOB 15-17
ROP 152
RPM 80-80
SPM 81/0
SPP 3560 MW 9.9

VIS 51

CG

MW 9.9
VIS 48

11250 11300 11350 11400 11450 11500 11550 11600 11650 11700 11750 11800 11850

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 11228 TVD 7430.58
INC 90.43 AZ 359.58
VS 2932.26

MD 11313 TVD 7430.21
INC 90.06 AZ 359.69
VS 3017.26

MD 11398 TVD 7430.01
INC 90.21 AZ 359.53
VS 3102.26

MD 11483 TVD 7430.38
INC 89.29 AZ 359.19
VS 3187.25

MD 11568 TVD 7431.86
INC 88.72 AZ 359.16
VS 3272.23

MD 11653 TVD 7432.84
INC 89.96 AZ 359.7
VS 3357.23

MD 11738 TVD 7432.57
INC 90.4 AZ 359.43
VS 3442.22

MD 11823 TVD 7429.58
INC 93.63 AZ 0.44
VS 3527.16

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, 

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(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-wk ylw resid fl. SH (10%).

Ft Hays

Codell

Throw 37' Down

Nio C Shoulder

Ft Hays

Codell

SS(65%): 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-wk ylw resid fl. LS(20%) SH (5%).

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 SS(5%), TR SH.

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%), tr SS.

Codell

Ft Hays

Nio C Shoulder

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%)



5

ROP (min/ft)

0

8000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0
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0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

8000

Total gas (units)

0

200

MWD_GR (API)

0

CG

MW 9.8
VIS 48

MW 9.8
VIS 48

WOB 17-19
ROP 134
RPM 80
SPM 82/0
SPP 3630

MW 9.80
VIS 47

MW 9.70
VIS 43

MW 9.90
VIS 43

WOB 13-15
ROP 237
RPM 80
SPM 82/0
SPP 3400

11900 11950 12000 12050 12100 12150 12200 12250 12300 12350 12400 12450 12500

7390 TVD

7440

7490

7390 TVD

7440

7490

7390 TVD

7440

7490

MD 11908 TVD 7423.88
INC 94.07 AZ 0.07
VS 3611.96

MD 11994 TVD 7419.97
INC 91.14 AZ 358.73
VS 3697.86

MD 12079 TVD 7419.37
INC 89.66 AZ 358.88
VS 3782.84

MD 12164 TVD 7420.29
INC 89.1 AZ 359.3
VS 3867.83

MD 12249 TVD 7421.47
INC 89.32 AZ 359
VS 3952.82

MD 12334 TVD 7421.47
INC 90.67 AZ 359.65
VS 4037.82

MD 12419 TVD 7422.22
INC 88.32 AZ 359.36
VS 4122.8

MD 12504 TVD 7424.29
INC 88.89 AZ 359.3
VS 4207.78

LS(60%): 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(35%). SS(5%)

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%).

Throw 24' Down

LS(50%): 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(35%). SS(15%)

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%).

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%).

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%).

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%).



5

ROP (min/ft)

0

8000

Total gas (units)

0

200

MWD_GR (API)

0

CG

MW 10.0
VIS 43

12550 12600 12650 12700

7390 TVD

7440

7490

MD 12587 TVD 7424.92
INC 90.24 AZ 0.23
VS 4290.77

MD 12641 TVD 7424.7
INC 90.24 AZ 0.23
VS 4344.77

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%).

Projection to Bit

DMTD reached @ 22:32hrs on April 22, 2014

Well Site Geologists Ian Harris & Andrew
Krueger

Short Trip @ 12,641' DMTD, condition hole, hang 4 
1/2" production liner landed @ 14,626' on 4/24/2014

Geologic Tops picked by John Morgan

OB #4 drilled 4686' in 23hrs

Sharon Springs              7,070' (-2,120')             
Niobrara                           7,135' (-2,185')            
Niobrara B Chalk            7,202' (-2,252')            
Niobrara C Chalk            7,269' (-2,319')              Ft. 
Hays                             7,403' (-2,453')       Codell     
                         7,433'  (-2,483')          DMTD             
                  12,641'                        Production csg    
          12,626'


