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Measured Depth Log

Well Name: Grenemeyer 35C-3HZ
Location: Section 34, T1N, R67W, Weld County, CO.

License Number:  API# 05-123-3834100 Region: Wattenberg
Spud Date: 5 January 2014 Drilling Completed: 30 January 2014

Surface Coordinates: 445' FNL & 1585' FWL   NE NW Sec 34 T1N R67W   
Lat: 40° 00' 49.01" N;  Long: -104° 52' 49.36" W

Bottom Hole Coordinates: 301' FSL & 1182' FWL   SWSW Sec 34 T1N R67W   
Lat: 39.9879003° ;  Long: -104.8794747°

Ground Elevation (ft): 5047' K.B. Elevation (ft): 5063'
Logged Interval (ft): 7150' To: 16,902 Total Depth (ft): 16,902

Formation:  Lower Pierre Shale - Niobrara Chalks - Codell Ss.
Type of Drilling Fluid: Water Base Mud to ICP; Oil Base Mud f/ ICP to TD

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

OPERATOR

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

Denver, CO 80202
CO Geologist, Tom Birmingham

GEOLOGIST

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

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



E-logs

MWD GR: 7,000' - 16,902'
MWD Resistivity: 8,147'-14,968'

Casing

9 5/8" Surface Casing set @ 1047'
7"  Intermediate Casing set @8137'
4 1/2" Production Liner set to 16,880' TD

Comments

1) Drilling Contractor:  Xtreme Drilling, Rig # 22
    Rig Manager: Mike Headley / Tyler Humphrey         
2) Company Man:  Jack Sanders / Cody Sanders 
                               Butch Beddingfield / Scott Hancock   
3) Well Site Geologists: Goolsby Brothers & Assoc. :
    Robert Nordeck / Alex Caruana/Jack Rogers
4) Mud Company :  AES Drilling Fluids, 
    Mud Engineer:   Michael Cook / Sam Evans
5) Directional Drilling: Sperry / Halliburton
    Drillers:  Bogdan Cristian, 
    MWD:  Clay Wass / Kelda Hankins 
6) Gas Equipment: Mudlogging Systems Inc.
     by Terra Services
     Redbox # ML- 075  w/ Ratcliff Agitator
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MINERAL
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OTHER SYMBOLS

OIL SHOWS
Even
Spotted
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Dead
Vspotty

near even POROSITY TYPE
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ROUNDING
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Subang
Angular

SORTING
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MD 7177 TVD 7173.84
INC 0.14 AZ 339.14
VS -7.36

MD 7220 TVD 7216.8
INC 4.05 AZ 187.77
VS -5.91

MD 7263 TVD 7259.55
INC 8.27 AZ 198.86
VS -1.47

MD 7306 TVD 7301.89
INC 11.65 AZ 193.87
VS 5.67

MD 7349 TVD 7343.43
INC 18.11 AZ 192.8
VS 16.41

MD 7392 TVD 7384.01
INC 20.47 AZ 194.53
VS 30.21

MD 7435 TVD 7423.56
INC 25.74 AZ 189.11
VS 46.72

MD 7478 TVD 7461.46
INC 30.53 AZ 187.27
VS 66.79

Start Horizontal Log @ 7180' KOP - 
11:00 Hrs - 1/05/14

Well Spudded @ 08:30 Hrs -1/04/14

Begin 50' Samples @ 7200'

Bit # 1   8¾", SMITH SDI 611, SN: 
JH5329, Jets 3x14 & 3x15, w/ MWD 
GR/Survey BHA & Directional Mud 
Motor (1.83°),  In 1047', Out @ 8147', 
Made: 7100' in 40.0 Hrs.

Bit - Svy: 48'
Bit - GR:  51'

SH: (100%) m gy-m brn gy, m frm, rthy- ip sb 
wxy, sb plty-plty, ip slty, tr vf dissm pyr, carb 
& mica spks, sl calc,  NSFOC.

Actual KOP - 7180'

SH: (100%) m gy-m brn gy, m frm, rthy- ip sb 
wxy, sb plty-plty, ip slty, tr vf dissm pyr, carb 
& mica spks, sl calc,  NSFOC.

Plan KOP - 7217'

SH: (100%) gy-brn, vf lam-plty, arg, sft, 
wxy, mica, pyr, rr arg brn sltstn wl srtd, 
grns wht-brn silt-vf sd, ang-sbrnd, mod 
calc, wcmtd. NSFOC.

SH: (100%) gy-brn, mic, wht spks, wht 
mlams, vf lam-plty, arg, sft, wxy, sm 
pyr, rr arg brn sltst wl cmtd, 
grnsh-ltgy, glauctc.  
NF vsli mlky cut.

Sharon Springs 7347' MD,   
7342' TVD, SS (-2279')

SH: (75%) Bentc, dk gy, sft, mlam, 
darker mtrx than abv, rr brn sltst w/ 
ang-sbrnd grns, brn matrx, sft, brt mnrl 
fluor sli mlky cut.
Mrlst (25%) m brn gy, m sft, ip flky, 
micro lam, mttld/spkld w/ ltr brn chlky 
inclus, m hi arg cont, m-v calc.No Flor, 
v wk slw mlky cut & brt yl resid ring 
flor.

NIOBRARA FM. - 7375' MD,   
7368' TVD, SS (-2305')

MRLST / SH (70%/30%) m-dk gy brn, m 
frm, ip sft & flky, rthy, sl mttld w/ltr 
spks/ inclus, tr pyr & Bent, m hi arg 
cont, v calc, ip lam w/mrly SH; dk gy, 
plty, rthy-sb wxy, m calc; No Flor, v wk 
slw mlky cut & brt yl resid ring flor.

MRLST / SH (80%/20%) m-dk gy brn, m 
frm, ip sft & flky, rthy, sl mttld w/ltr 
spks/ inclus, tr pyr & Bent, m hi arg 
cont, v calc, ip lam w/mrly SH; dk gy, 
plty, rthy-sb wxy, m calc; No Flor, v wk 
slw mlky cut & brt yl resid ring flor.

MRLST /
flky, rthy
abdt pyr
to & intb
Flor, v w
CHALK (
mttld w/l
Flor, slw
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Mud Rpt @ 7279'
MW 10.0
VIS  45
PV/YP 17/11
Gels 6/9/11
FIL 4.9
SOL8.8%
SD 0.1%
pH 8.6
CL's 2700
Hd  80

CG
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MD 7521 TVD 7497.76
INC 34.31 AZ 184.73
VS 89.71

MD 7564 TVD 7532.37
INC 38.44 AZ 182.52
VS 115.15

MD 7607 TVD 7565.27
INC 41.72 AZ 180.98
VS 142.82

MD 7649 TVD 7595.65
INC 45.6 AZ 179.55
VS 171.81

MD 7692 TVD 7624.89
INC 48.71 AZ 177.25
VS 203.31

MD 7735 TVD 7652.45
INC 51.56 AZ 177.07
VS 236.27

MD 7778 TVD 7678.15
INC 55.01 AZ 178.77
VS 270.71

MD 7821 TVD 7701.25
INC 59.99 AZ 178.87
VS 306.96

MD 7863 TVD 7721.21
INC 63.25 AZ 179.39
VS 343.9

MD 7906 TVD 7739.17
INC 67.37 AZ 178.08
VS 382.95

M
IN
V

MRLST / SH (60%) m-dk brn gy, m frm, ip sft & 
flky, rthy, com mttld w/ltr brn spks / inclus: 
abdt pyr, mixln txt, m hi arg cont, v calc,  gds 
to & intbd w/intbdd w/ mrly SH; As Before. No 
Flor, v wk slw mlky cut & brt yl resid ring flor. 
CHALK (40%) m gy brn, sft, blky, rthy, crmbly, 
mttld w/lt tn spks/incls; aprs micro lam; No 
Flor, slw mlky cut w/ brt yl resid ring flor

MRLST / SH (80%) m-dk brn gy, m frm, ip sft & 
flky, rthy, com mttld w/ltr brn &wht spks / inclus: 
sm pyr, mixln txt, m hi arg cont, v calc,  gds to & 
intbd w/intbdd w/ mrly SH; 

CHALK (20%) Brn w/ wht blebs, wvy carb lam. 
Sm wht calcite frac-fill cmt. No Flor, v wk slw 
mlky cut & brt yl resid ring flor.

Niobrara B Chalk - 7566' MD;
  7534' TVD; (- 2471' SS)

MRLST / SH (50%/50%) m-dk brn gy, pyr & mic 
sm bent, pyr assoc w/ calc frac-fill cmt, m frm, 
wvy mlam, ip sft & flky, rthy, com mttld w/ltr 
brn & wht spks, tablr inclus, mixln txt, m hi arg
cont, v calc,  gds to & intbd  w/ mrly SH; As 
Before. No Flor, v wk slw mlky cut & brt yl 
resid ring flor.  Tr CHLK, lt gy brn, sft, rthy, 
aprs micro lam; No Flor.

MRLST / SH: (85%) dk gy-blk, m frm, rthy-pred 
sb wxy, sb plty, carb,  tr vf dissm pyr, m-v calc;
ip gds mrly SH; No Flor, slw wk mlky/ cldy cut, 
lt yel res rng. CHALK (10%) m grn gy, sft-m 
frm, blky, rthy, aprs mic lam, mod hi arg cont, 
v-ex calc; No Flor, wk slw mlky cut, brt yl resid 
ring flor. BENT (5%) pl lt gy-lt gn gy, brt yl mnrl 
flor.

Niobrara C Chalk - 7686';
7621' TVD; (- 2558' SS)

"C" Shale: 7719' MD; 
7641' TVD; SS (-2578')

CHALK (40%) m grn gy, sft-m frm, blky, rthy, 
aprs mic lam, mod hi arg cont, v-ex calc; No 
Flor, wk slw mlky cut, brt yl resid ring flor.  
MRLST/SH (60%) dk gy-dk brn gy, frm-hd, sb 
wxy, As Before.

"C" Shoulder: 7733' MD; 
7652' TVD; SS (-2589')

SH / MRLST (70%/30%) dk gy, m frm, sb
plty, sb wxy, aprs thn/micro bdd, carb, 
rr vf mica spks, sl-m calc; ip gds to & 
intbd w/ shly Mrlst; No Flor, pr wk mlky 
? cut.

SH / MRLST (70%/30%) No Vis Change: dk gy, m 
frm, sb plty, sb wxy, aprs thn/micro bdd, carb, rr 
vf mica spks, m-v calc; ip gds to & intbd w/ shly 
Mrlst; No Flor, pr wk mlky ? cut.

SH / MRLST (80%) dk gy, m frm, sb plty, sb wxy, 
aprs thn/micro bdd, carb, rr vf mica spks, m-v 
calc; ip gds to & intbd w/ shly Mrlst; No Flor, pr 
wk mlky ? cut. 
LS (20%) m gy brn, frm, crpxln, argil / shly,  No 
Flor; v wk ? slw mlky cut & fnt yl resid ring flor.

Start lateral 22:14 1-23-2014 
tag & drill-out cmt @ 7920'

LS (60%) crm-tn, frm-hd, crpxln-sm mixln-tr vf xln, 
cln homo lith, tr fnt relic txt, dns-vp vis p&p; sm 
brn gy, crpxln, argil / shly, dns/tt; NSFOC.  SH / 
MRLST (40%) dk gy, m frm, sb plty, sb wxy, carb, 
m-v calc; ip gds to & intbd w/ shly Mrlst; No Flor, 
pr wk mlky ? cut.

Ft. Hays Ls - 
7758' TVD; (- 
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Mud Rpt @ 7709'
MW 10.1
VIS  51
PV/YP 15/12
Gels 6/8/11
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MD 7949 TVD 7754.47
INC 70.92 AZ 178.73
VS 423.11

MD 7992 TVD 7767.12
INC 74.88 AZ 180.16
VS 464.2

MD 8035 TVD 7776.91
INC 78.78 AZ 179.37
VS 506.06

MD 8099 TVD 7786.35
INC 84.26 AZ 180.38
VS 569.34

MD 8199 TVD 7792.48
INC 88.7 AZ 180.43
VS 669.12

MD 8370 TVD 7793.78
INC 90.43 AZ 181.51
VS 840.08

Ft. Hays Ls - 7961' MD;
7758' TVD; (- 2695' SS)

LS (95%) crm-tn-lt brn, frm-mhd, blky, 
crpxln-sm mixln-tr vf xln, cln homo lith, 
tr fnt relic txt, dns-vp vis p&p; ip brn gy, 
crpxln, argil / shly, dns/tt; NSFOC.  
SH/MRLST (10%) As Before.

LS (100%) crm-tn-lt brn, mott occ blk 
incl, frm-mhd, blky, crpxln-sm mixln-tr 
vf xln, tr fnt relic txt; ip brn gy, crpxln; 
NSF sli mlky cut.  tr BENT & SH/MRLST

Codell Ss - 8055' MD;
7781' TVD; (- 2718' SS)

SS (100%): gy-brn, sbrnd-ang, vf-l f gr; 
slty & v argil / shly mtx/cly fld, pr-wl srt,
sa-sr, tr carb spks & mica, dns, tt. NF 
mlky grn-y cut.

SS (100%): v dk brn gy, vf-l f gr, slty & v
argil / shly mtx/cly fld; pr srt, sa-sr, 
mica, sm fnt lam txt, occ pyr, tr carb 
spks & mica, dns, tt. No Flor;  gd imed 
mlky y/ cu w/ brt yl resid ring flor.
TR LS, SH & BENT.

Reach 8147' MD ICP @ 17:40 Hrs - 
1.07.14; Circ & Cond; Pump Sweeps; 
TOH; RU & Run & Cement 7" Casing 
to 8137'.

Begin Lateral - 23:50 - 1.23.14

SS (20%): gy-dk gy, clr qtz, vf-f gr-slty, 
v arg, p srt, rd-sb rd, calc, mod cmt, tt, 
consol, est vis por 12%; CMT (80%): 
wht-crm, calc; NSF

Bit #2: 6.125", HDBS, MMD54, SN 
12372570, 5X20, DI 8147', DO 15,078', 
Ftge 6931',  36.2 Hrs
w/ MWD RES/GR/Survey BHA & 
Directional Mud Motor (1.25°)

Bit-DS: 35.64-38'
Bit-RES: 50.67'
Bit-GR: 57.65'

Codell SS

SS: (98%) dk gy-blk wi mnr gy, clr qtz arnt, vf-f 
gr, slty ip, w-mod srt, rd-sb rd, arg, calc, w cmt, 
tt, cons, frm, est vis por 12%, SH: (2%) blk-dk 
gy, sb plty, v carb, calc, slty ip, frm-sft, tr cmt; 
NSF slw-rpd lt milky flsh cut, fnt lt yel res rng 
(OBM Contaminating Sample)

SS: (100%) dk gy-blk wi mnr gy, clr qtz ar
mnr lthc mat, vf-f gr, slty ip, w-mod srt, rd
arg, calc, w cmt, tt, cons, frm, est vis por
SH: blk-dk gy-gy, sb plty;  NSF slw-rpd lt
flsh cut, fnt lt yel res rng (OBM Contamin
Sample)
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CG / DTG 
6342 u

Low Mud Level

CG / DTG
7248 u

TG 6757 u
C1 4434 u
C2 1428 u
C3  615 u
C4  292 u

DTG 6757u

TG 1470 u
C1 1020 u
C2  248 u
C3  118 u
C4   84 u

Mud Rpt @ 8131'
MW 10.1
VIS  53
PV/YP 16/12
Gels 6/9/12
FIL 4.7
SOL9.5%
SD 0.1%
pH 8.8
CL's 3000
Hd  40

Switch to Oil 
Based Mud

MW 9.10
VIS 75

Mud Rpt @ 8147'
MW 9.3
VIS  101
PV/YP 27/13
Gels 6/8/8
Fil  4.8
Sol 9.0%
H2O 36%
Oil   55%
Cl    59K
CaCl 204,450
ES  267v
SG 2.89

Mud Data @ 8323'
Wt 9.1
Vis 80
PV/YP 26/12
Gel 6/7/8
Fil 2
Sol 8%
Oil 55%
H2O 37%
Cl 60000
CaCl 202700
ES 270
SG 3.11
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MD 8542 TVD 7791.65
INC 90.99 AZ 181.99
VS 1011.99

MD 8713 TVD 7788.98
INC 90.8 AZ 178.63
VS 1182.94

SS: (100%) dk gy-blk wi mnr gy, clr qtz arnt wi 
mnr lthc mat, vf-f gr, slty ip, w-mod srt, rd-sb rd, 
arg, calc, w cmt, tt, cons, frm, est vis por 12%; tr 
SH: blk-dk gy-gy, sb plty;  NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating 

Codell SS

Ft Hays LS

SS: (100%) dk gy-blk wi mnr gy, clr qtz arnt, 
vf-f gr, slty ip, w-mod srt, rd-sb rd, arg, calc, w 
cmt, tt, cons, frm, est vis por 12%; tr SH:  NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM
Contaminating Sample)

SS: (98%) dk gy-blk wi mnr gy, clr qtz arnt wi sprc 
wht lthc grs, vf-f gr, slty ip, w-mod srt, rd-sb rd, 
arg, calc, w cmt, tt, cons, carb, frm, est vis por 
12%, SH: (2%) blk-dk gy, sb plty, v carb, calc, slty 
ip, frm-sft, tr cmt; NSF slw-rpd lt milky flsh cut, fnt 
lt yel res rng (OBM Contaminating Sample)

Codell SS

Ft Hays LS

SS: (100%) dk gy-blk wi mnr gy, clr qtz arnt wi sprc
wht lthc grs, vf-f gr, slty ip, w-mod srt, rd-sb rd, 
arg, calc, w cmt, tt, cons, carb, frm, est vis por 
12%, NSF slw-rpd lt milky flsh cut, fnt lt yel res rng
(OBM Contaminating Sample)

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi 
sprc wht lthc grs, vf-f gr, slty ip, w-mod srt, 
rd-sb rd, arg, calc, w cmt, tt, cons, carb, frm, est 
vis por 12%, NSF slw-rpd lt milky flsh cut, fnt lt 
yel res rng (OBM Contaminating Sample)

Ft Hays LS

Codell SS
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0
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0

5000
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0
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0
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C3 (units)

0

5000
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0

5000
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0
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0
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C3 (units)

0

5000

C4 (units)

0

TG 1614u
C1 1106u
C2  423u
C3   80u
C4    5u

Wt 9.1
Vis 82

Wt 9.1
Vis 85



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

Work on agitater from 
8:00 - 8:50

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

8850 8900 8950 9000 9050 9100 9150 9200 9250

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 8885 TVD 7787.22
INC 90.37 AZ 177.7
VS 1354.84

MD 9056 TVD 7787.31
INC 89.57 AZ 178.57
VS 1525.75

MD 9227 TVD 7788.69
INC 89.51 AZ 178.96
VS 1696.7

SS: no vis chng (100%) dk gy-blk wi gy brn, clr 
qtz arnt wi sprc wht lthc grs, vf-f gr, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating 
Sample)

SS: no vis chng (100%) dk gy-blk wi gy brn, clr 
qtz arnt wi sprc wht lthc grs, vf-f gr, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating 
Sample)

Ft Hays LS

Codell SS

SS: no vis chng (100%) dk gy-blk wi gy brn, clr
qtz arnt wi sprc wht lthc grs, vf-f gr, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, NSF slw-rpd lt 
milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

SS: no vis chng (100%) dk gy-blk wi gy brn, clr 
qtz arnt wi sprc wht lthc grs, vf-f gr, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating 
Sample)

Codell SS

Ft Hays LS

SS: no vis chng (
brn, clr qtz arnt w
gr, slty ip, w-mod
w cmt, tt, cons, c
12%, NSF slw-rpd
yel res rng (OBM
Sample)
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0
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0
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0
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C4 (units)
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TG 1819
C1 1383
C2 370
C3 66
C4 NR

Wt 8.9
Vis 50

TG 2330
C1 1831
C2 408
C3 91
C4 0



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

WOB 35
RPM 51
SPM 85
PP 4071

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

9300 9350 9400 9450 9500 9550 9600 9650 9700

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 9399 TVD 7790.16
INC 89.51 AZ 178.92
VS 1868.67

MD 9570 TVD 7790.05
INC 90.56 AZ 179.39
VS 2039.65

SS: no vis chng (100%) dk gy-blk wi gy 
brn, clr qtz arnt wi sprc wht lthc grs, vf-f
gr, slty ip, w-mod srt, rd-sb rd, arg, calc,
w cmt, tt, cons, carb, frm, est vis por 
12%, NSF slw-rpd lt milky flsh cut, fnt lt 
yel res rng (OBM Contaminating 

SS: no vis chng (100%) dk gy-blk wi gy brn, clr 
qtz arnt wi sprc wht lthc grs, vf-f gr, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating 
Sample)

Ft Hays LS

Codell SS

SS: no vis chng (100%) dk gy-blk wi gy brn, clr 
qtz arnt wi sprc wht lthc grs, vf-f gr, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating 
Sample)

SS: no vis chng (100%) dk gy-blk wi gy brn, clr 
qtz arnt wi sprc wht lthc grs, vf-f gr, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating 
Sample)

Codell SS

Ft Hays LS

SS: no vis chng (100%) dk gy-blk wi gy brn, clr qtz 
arnt wi sprc wht lthc grs, vf-f gr, slty ip, w-mod srt, 
rd-sb rd, arg, calc, w cmt, tt, cons, carb, frm, est vis 
por 12%, NSF slw-rpd lt milky flsh cut, fnt lt yel res 
rng
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C1 1522
C2 452
C3 87
C4 8.3



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

WOB 32.5
PP4169
RPM 61
SPM 85

12
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100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

9750 9800 9850 9900 9950 10000 10050 10100 101

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 9742 TVD 7788.93
INC 90.19 AZ 178.56
VS 2211.61

MD 9913 TVD 7789.84
INC 89.2 AZ 178.04
VS 2382.53

MD 10084 TVD 7792.6
INC 88.95 AZ 178.27
VS 2553.42

SS: (90%): dk-lt gy-blk, hd, blky, wl cmtd w/ sm unconsol, wl srtd, 
m-fgr-vf-gr-slty, qz w/ brn & blk grns, slty brn cmt, rd-sbrnd sm ang, v
calc w/ non calc, tt, NSF, slw mlky cut.
SH/SLTST: (10%): lt-gy-blk, hd, plty, mxln, wxy, v homog. NSF sli 
mlky C.

Ft Hays LS

Codell SS

SS: (90%): dk-lt gy-blk, hd, blky, wl cmtd, wl srtd, fgr-vf-gr-slty, qz 
w/ brn & blk grns-incl, slty brn cmt, rd-sbrnd sm ang, sli calc-non 
calc, tt, NSF, slw mlky cut.
SH/SLTST: (10%): lt-gy-blk, hd, plty, mxln, wxy, v homog. NSF sli 
mlky C.

SS: (90%): dk-lt gy-blk, hd, blky & plty, wl cmtd, wl srtd, fgr-vf-gr-slty, 
wht-clr qz w/ brn & blk grns, slty brn cmt, rd-sbrnd sm ang, sli calc-non 
calc, tt, NSF, slw mlky cut.
SH/SLTST: (10%): lt-gy-blk, hd, plty, mxln, wxy, v homog. NSF sli mlky C.

Codell SS

Ft Hays LS

Sample mixed w/ pump sweep.
SS: (90%): dk-lt gy-blk, hd, blky & plty, wl cmtd, wl srtd, 
fgr-vf-gr-slty, wht-clr qz w/ brn & blk grns, slty brn cmt, rd-sbrnd 
sm ang, sli calc-non calc, tt, NSF, slw mlky cut.
SH/SLTST: (10%): lt-gy-blk, hd, plty, mxln, wxy, v homog. NSF sli 
mlky C.

SS: (100%): dk-lt gy-blk, hd, blky, wl cmtd,
w/ brn & blk grns, slty brn cmt, rd-sbrnd sm
slw mlky cut.
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MW 8.9
VIS 64

TG 1864
C1 1426
C2 374
C3 60
C4 4

MW 8.9
VIS 65

TG 1889
C1 1349
C2 439
C3 95
C4 6

Mud Data @ 10,038'
Wt 8.9
Vis 70
PV/YP 23/11
Gel 5/6/7
Fil 3.8
Sol 9%
Oil 56%
H2O 35%
Cl 60,000
CaCl 211,863
ES 278
SG 2.48

TG 2201
C1 1727
C2 389
C3 86
C4 NR



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

WOB 32
PP4010
RPM 51
SPM 85

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

10150 10200 10250 10300 10350 10400 10450 10500 10550

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 10302 TVD 7795.3
INC 89.63 AZ 181.07
VS 2771.38

MD 10485 TVD 7794.21
INC 91.05 AZ 182.13
VS 2954.3

SS: (100%): dk-lt gy-blk, hd, blky, wl cmtd, wl srtd, fgr-vf-gr-slty, wht-clr qz 
w/ brn & blk grns, slty brn cmt, rd-sbrnd sm ang, sli calc-non calc, tt, NSF, 

Codell SS

Ft Hays LS

SS: (99%): dk-lt gy-blk spkld, hd-unconsld, blky, wl cmtd, wl srtd, 
fgr-vf-gr-slty, wht-clr qz w/ brn & blk grns, slty brn cmt, rd-sbrnd sm 
ang,pyrc vein-fill, sli calc-non calc, tt, NSF, slw mlky cut. SH (Tr-1%) 
Blk, plty, wxy, mxln, homo, gds sltst NSFOC.

Connection @ 10,248.8 CHANGED DP 
length fr 80'/connection to 
90'/connection

SS: (100%): dk-lt gy-blk spkld, hd-unconsld, blky, wl cmtd, wl srtd, 
fgr-vf-gr-slty, wht-clr qz w/ brn & blk grns, slty brn cmt, rd-sbrnd, sli 
calc-non calc, tt, NSF, slw mlky cut.

Ft Hays LS

Codell SS

SS: (98%): dk-lt gy-blk spkld, hd-unconsld, blky, wl cmtd, wl srtd, fgr-vf-gr-slty,
wht-clr qz w/ brn & blk grns, slty brn cmt, rd-sbrnd sm ang,pyrc vein-fill, sli 
calc-non calc, tt, NSF, slw mlky cut. 
SH (2%) Blk, plty, wxy, mxln, homo, gds sltst NSFOC.

SS: (95%): dk-lt gy-blk spkld, hd-unconsld, blky, wl cmtd, wl srtd, fgr-vf-gr-slty,
wht-clr qz w/ brn & blk grns, slty brn cmt, rd-sbrnd sm ang,pyrc vein-fill, sli 
calc-non calc, tt, NSF, slw mlky cut. 
SH (5%) Blk, plty, wxy, mxln, homo, gds sltst NSFOC.
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VIS 68
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C3 51
C4 NR

MW 9.1
VIS 68

MW 9.0
VIS 69
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ROP (min/ft)
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Total gas (units)

0

200

GR (API)

0
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ROP (min/ft)

0

5000

Total gas (units)

0
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WOB 23
RPM 62
SPM 80
PP 4041

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

10600 10650 10700 10750 10800 10850 10900 10950 11000

7750 TVD

7800

7850

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 10668 TVD 7793.62
INC 89.32 AZ 180.19
VS 3137.24

MD 10851 TVD 7793.53
INC 90.74 AZ 180.12
VS 3320.24

Codell SS

Ft Hays LS

Sample mixed w/ gas buster clean-out.
SS: (90%): dk-lt gy-blk spkld, hd-unconsld, blky, wl cmtd, wl srtd, fgr-vf-gr-slty, 
wht-clr qz w/ brn & blk grns, slty brn cmt, rd-sbrnd sm ang,pyrc vein-fill, sli calc-non
calc, tt, NSF, slw mlky cut. 
SH (10%) Blk, plty, wxy, mxln, homo, gds sltst NSFOC.

SS: (90%): dk-lt gy-blk spkld, hd-unconsld, blky, wl cmtd, wl srtd, 
fgr-vf-gr-slty, wht-clr qz w/ brn & blk grns, slty brn cmt, rd-sbrnd sm 
ang,pyrc vein-fill, sli calc-non calc, tt, NSF, slw mlky cut. 
SH (10%) Blk, plty, wxy, mxln, homo, gds sltst NSFOC.

Codell SS

Ft Hays LS

SS:  (95%) dk gy-blk wi gy brn, clr qtz arnt wi 
sprc wht lthc grs, vf-f gr, slty ip, w-mod srt, 
rd-sb rd, arg, calc, w cmt, tt, cons, carb, frm, est 
vis por 12%, SH: (5%) dk gy, sbplty, carb, sl 
calc, NSF slw-rpd lt milky flsh cut, fnt lt yel res 
rng (OBM Contaminating Sample)

 SS:  (100%) dk gy-blk wi gy brn, clr qtz arnt 
wi sprc wht lthc grs, vf-slty gr, slty ip, w-mod 
srt, rd-sb rd, arg, calc, w cmt, tt, cons-sl 
uncon, lse grs,carb, frm, est vis por 12%, 
NSF slw-rpd lt milky flsh cut, fnt lt yel res rng
(OBM Contaminating Sample)

Codell SS

Ft Hays LS
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Vis 69



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

WOB 28
RPM 69
SPM 80
PP 3918

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

11050 11100 11150 11200 11250 11300 11350 11400 11450

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 11035 TVD 7790.06
INC 91.42 AZ 180.47
VS 3504.2

MD 11212 TVD 7787.39
INC 90.31 AZ 179.32
VS 3681.17

MD 11383 TVD 7787.3
INC 89.75 AZ 180.03
VS 3852.17

 SS:  no vis chng (100%) dk gy-blk wi gy brn, 
clr qtz arnt wi sprc wht lthc grs, vf-slty gr, slty 
ip, w-mod srt, rd-sb rd, arg, calc, w cmt, tt, 
cons-sl uncon, lse grs,carb, frm, est vis por 
12%, NSF slw-rpd lt milky flsh cut, fnt lt yel res 
rng (OBM Contaminating Sample)

 SS:  no vis chng (100%) dk gy-blk wi gy brn, 
clr qtz arnt wi sprc wht lthc grs, vf-slty gr, slty 
ip, w-mod srt, rd-sb rd, arg, calc, w cmt, tt, 
cons-sl uncon, lse grs,carb, frm, est vis por 
12%, NSF slw-rpd lt milky flsh cut, fnt lt yel res 
rng (OBM Contaminating Sample)

Codell SS

Ft Hays LS

 SS: no vis chng (100%) dk gy-blk wi gy brn, clr 
qtz arnt wi sprc wht lthc grs, vf-slty gr, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons-sl 
uncon, lse grs,carb, frm, est vis por 12%, NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

 SS: (98%) dk gy-blk wi gy brn, clr qtz arnt wi 
sprc wht lthc grs, vf-slty gr, slty ip, w-mod srt, 
rd-sb rd, arg, calc, w cmt, tt, cons-sl uncon, lse 
grs,carb, frm, est vis por 12%, SH: (2%) dk gy, 
sbplty, carb, sl calc, NSF slw-rpd lt milky flsh 
cut, fnt lt yel res rng (OBM Contaminating 
Sample)

Ft Hays LS

Codell SS

SS: (98%) dk gy-blk 
wht lthc grs, vf-slty g
rd, arg, calc, w cmt, 
12%, SH: (2%) dk gy
slw-rpd lt milky flsh 
Contaminating Samp

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

5000

TG (units)
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Mud Data @ 11,249
Wt 9.0
Vis 62
PV/YP 19/9
Gel 5/6/6
Fil 2
Sol 10.3%
Oil 57.8%
H2O 32%
Cl 62500
CaCl 234400
ESV 328
SG 2.43

Wt 9.0
Vis 68

Wt 9.0
Vis 68



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

WOB 29
RPM 70
SPM 82
PP 4222

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

11500 11550 11600 11650 11700 11750 11800 11850 11900

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 11554 TVD 7787.76
INC 89.94 AZ 180.14
VS 4023.17

MD 11726 TVD 7788.14
INC 89.81 AZ 179.58
VS 4195.17

MD 11897 TVD 77
INC 88.83 AZ 181
VS 4366.13

SS: (98%) dk gy-blk wi gy brn, clr qtz arnt wi sprc
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb 
rd, arg, calc, w cmt, tt, cons,carb, frm, est vis por 
12%, SH: (2%) dk gy, sbplty, carb, sl calc, NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

SS: (98%) dk gy-blk wi gy brn, clr qtz arnt wi sprc
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb 
rd, arg, calc, w cmt, tt, cons,carb, frm, est vis por 
12%, SH: (2%) dk gy, sbplty, carb, sl calc, NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

Ft Hays LS

Codell SS

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi sprc
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb rd,
arg, calc, w cmt, tt, cons,carb, frm, est vis por 
12%, NSF slw-rpd lt milky flsh cut, fnt lt yel res 
rng (OBM Contaminating Sample)

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi 
sprc wht lthc grs, vf-slty gr, slty ip, w-mod srt, 
rd-sb rd, arg, calc, w cmt, tt, cons,carb, frm, est 
vis por 12%, Tr SH: blk-dk gy, sb plty, carb, NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

Ft Hays LS

Codell SS

SS: (95%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb 
rd, arg, calc, w cmt, tt, cons,carb, frm, est vis por 
12%, SH: (5%) dk gy, sbplty, carb, sl calc, NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)
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RPM 56
SPM 80
PP 4085
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100

RES 39

0

100

RES 15

0

100

RES 39

0

11950 12000 12050 12100 12150 12200 12250 12300 123

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 11897 TVD 7790.17
INC 88.83 AZ 181.55

MD 12068 TVD 7790.25
INC 91.11 AZ 182.36
VS 4537.02

MD 12240 TVD 7787.1
INC 90.99 AZ 181.62
VS 4708.89

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi 
sprc wht lthc grs, vf-slty gr, slty ip, w-mod srt, 
rd-sb rd, arg, calc, w cmt, tt, cons,carb, frm, est 
vis por 12%, Tr SH: blk-dk gy, sb plty, carb, Tr 
pyrite, NSF slw-rpd lt milky flsh cut, fnt lt yel res 
rng (OBM Contaminating Sample)

Codell SS

Ft Hays LS

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb rd, 
arg, calc, w cmt, tt, cons,carb, frm, est vis por 12%, 
Tr SH: blk-dk gy, sb plty, carb, Tr pyrite, NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt, vf-slty, 
mod srtd, hd-crmbly, sb-rnd, arg, lse to w-cmt, tt.  Tr SH:
blk-dk gy plty mxln wxy, hd.
OBM contam NSF sli mlky cut ft res ring F.

Codell SS

Ft Hays LS

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt, vf-slty, 
mod srtd, hd-crmbly, sb-rnd, arg, lse to w-cmt, tt.  Tr 
SH: blk-dk gy plty mxln wxy, hd.
OBM contam NSF sli mlky cut ft res ring F.

SS: (100%): spkld dk-gy-b
srtd, hd-crmbly, sb-rnd, a
gy plty mxln wxy, hd.
OBM contam NSF sli mlky
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TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0
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C4 (units)

0
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TG (units)
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C2 (units)

0
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C3 (units)
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C4 (units)

0



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

12350 12400 12450 12500 12550 12600 12650 12700 12750

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 12411 TVD 7786.18
INC 89.63 AZ 180.05
VS 4879.86

MD 12582 TVD 7786.82
INC 89.94 AZ 179.12
VS 5050.85

MD 12753 TVD 7787.09
INC 89.88 AZ 179.71
VS 5221.84

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt, vf-slty, mod 
srtd, hd-crmbly, sb-rnd, arg, lse to w-cmt, tt.  Tr SH: blk-dk 

OBM contam NSF sli mlky cut ft res ring F.

Codell SS

Ft Hays LS

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt, vf-slty, 
mod srtd, hd-crmbly, sb-rnd, arg, lse to w-cmt, tt.  Tr SH: 
blk-dk gy plty mxln wxy, hd.
OBM contam NSF sli mlky cut ft res ring F.

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt, vf-slty, 
mod srtd, hd-crmbly, sb-rnd, arg, lse to w-cmt, tt.  Tr SH: 
blk-dk gy plty mxln wxy, hd.
OBM contam NSF sli mlky cut ft res ring F.

Ft Hays LS

Codell SS

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt, vf-slty, mod 
srtd, hd-crmbly, sb-rnd, arg, lse to w-cmt, tt.  Tr SH: blk-dk gy 
plty mxln wxy, hd.
OBM contam NSF sli mlky cut ft res ring F.

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt w/ wht & blk lthc 
grns, vf-slty, mod srtd, hd-crmbly, sb-rnd, arg, lse to w-cmt, tt, 
m calc.  Tr SH: blk-dk gy plty mxln wxy, hd.  OBM contam NSF 
sli mlky cut ft res ring F.
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TG (units)
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C1 (units)
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Mud Data @ 12,475
Wt 9.0
Vis 60
PV/YP 16/9
Gel 5/6/7
Fil 2
Sol 9.5%
Oil 60.5%
H2O 30%
Cl 62500
CaCl 246,241
ESV 311
SG 2.66



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

12800 12850 12900 12950 13000 13050 13100 13150 13200

7750 TVD

7800

7850

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 12925 TVD 7788
INC 89.51 AZ 180.57
VS 5393.84

MD 13096 TVD 7787.35
INC 90.93 AZ 181.28
VS 5564.81

Ft Hays LS

Codell SS

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt w/ wht & blk lthc 
grns, vf-slty, mod srtd, hd-crmbly, sb-rnd, arg, lse to w-cmtd, tt, m 
calc.  Tr SH: blk-dk gy, hd plty, mxln, wxy.

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt w/ wht & blk lthc 
grns, vf-slty, mod srtd, hd-crmbly, sb-rnd, arg, lse to w-cmtd, tt, 
m calc.  Tr SH: blk-dk gy, hd plty, mxln, wxy.

Ft Hays LS

Codell SS

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt w/ wht & blk lthc 
grns, vf-slty, mod srtd, hd-crmbly, sb-rnd, arg, lse to w-cmtd, 
tt, m calc.  Tr SH: blk-dk gy, hd plty, mxln, wxy.

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt w/ wht & blk 
lthc grns, vf-slty, mod srtd, hd-crmbly, sb-rnd, arg, lse to 
w-cmtd, tt, m calc.  Tr SH: blk-dk gy, hd plty, mxln, wxy.

Ft Hays LS

Codell SS

SS: (
lthc 
w-cm
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MW 9.0
VIS 58

MW 9.0
VIS 57



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

13250 13300 13350 13400 13450 13500 13550 13600 13650

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 13267 TVD 7783.75
INC 91.48 AZ 180.97
VS 5735.74

MD 13438 TVD 7784.59
INC 87.96 AZ 179.83
VS 5906.7

MD 13610 TVD 7791.64
INC 87.34 AZ 177.66
VS 6078.5

SS: (100%): spkld dk-gy-blk, brnsh ip, qz arnt w/ wht & blk 
lthc grns, vf-slty, mod srtd, hd-crmbly, sb-rnd, arg, lse to 
w-cmtd, tt, m calc.  Tr SH: blk-dk gy, hd plty, mxln, wxy.

SS (40%) dk gy-blk, qz arnt, w/ blk & wht specks, sli calc, vf-slty, mod srtd, 
crmbly & hd, rnd-sbrnd.
LS 50% tan-bff, soft, unconsol, orge-brn peletal, vf-mxln,wxy, plty, mlamtd, slty. 
NF immed brt mlky cut. 
SH (10%) blk hd, mxln, wxy, plty, slty ip.

Ft Hays LS

Codell SS

SS (30%) dk gy-blk, qz arnt, w/ blk & wht specks, sli calc, vf-slty, mod 
srtd, crmbly & hd, rnd-sbrnd.
LS 60% tan-bff, soft, unconsol, orge-brn peletal, vf-mxln,wxy, plty, 
mlamtd, slty. NF immed brt mlky cut. 
SH (10%) blk hd, mxln, wxy, plty, slty ip.

SS (75%) dk gy-blk, qz arnt, w/ blk & wht specks, sli calc, vf-slty, mod
srtd, crmbly & hd, rnd-sbrnd.
LS 20% tan-bff, soft, unconsol, orge-brn peletal, vf-mxln,wxy, plty, 
mlamtd, slty. NF immed brt mlky cut. 
SH (5%) blk hd, mxln, wxy, plty, slty ip.

Codell SS

Ft Hays LS

SS: (100%) dk gy-blk
wht lthc grs, vf-slty g
arg, calc, w cmt, tt, c
Tr SH: blk-dk gy, sb 
slw-rpd lt milky flsh 
Contaminating Samp
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MW 9.00
VIS 62
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0
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ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)
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6.
14

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

13700 13750 13800 13850 13900 13950 14000 14050 14100

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 13781 TVD 7795.52
INC 90.06 AZ 180.19
VS 6249.4

MD 13953 TVD 7793.39
INC 91.36 AZ 180.15
VS 6421.38

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb rd, 
arg, calc, w cmt, tt, cons,carb, frm, est vis por 12%,
Tr SH: blk-dk gy, sb plty, carb, Tr pyrite, NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb rd, 
arg, calc, w cmt, tt, cons,carb, frm, est vis por 12%, 
Tr SH: blk-dk gy, sb plty, carb, Tr pyrite, NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

Codell SS

Ft Hays LS

Fault??

SS: (70%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb rd, 
arg, calc, w cmt, tt, cons,carb, frm, est vis por 12%,
LS: (30%) brn-tan, sb blky-sb plty, calc, frm-sft, Tr 
SH: blk-dk gy, sb plty, carb, Tr pyrite, NSF slw-rpd 
lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

Codell SS

Ft Hays LS

Niobrara C Shale

Fault @ 13968'
24' Throw

Ft Hays LS

Codell SS

SH: (25%) dk gy-blk, sb plty sb blky, v carb, v 
calc, lmy grdng to ls ip, v clyey, mrly, rthy-grsy, 
frm; SS: (40%) dk gy-blk wi gy brn, clr qtz arnt wi 
sprc wht lthc grs, vf-slty gr, slty ip, occ vf gr pyr, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, LS: (35%) dk brnsh gy,
sb blky, carb, calc, mict, sl rthy, frm-sft, NSF mod
slw lt mlky flsh wi wspy strmlets, lt yel res rng.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

Wt 9.0
Vis 61

Mud Data @ 13,860
Wt 9.0
Vis 58
PV/YP 16/9
Gel 5/7/7
Fil 3.8
Sol 9.5%
Oil 62.5%
H2O 28%
Cl 57,500
CaCl 243,580
ESV 313
SG 2.75

Wt 9.0
Vis 59



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

WOB 24
RPM 81
SPM 80
PP 3981
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WOB 33.6
RPM 48
SPM 76
PP 3996

WOB 49.4
RPM 10
SPM 76
PP 3878

WOB 27.9
RPM 48
SPM 76
PP 3904
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100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

14150 14200 14250 14300 14350 14400 14450 14500 145

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 14124 TVD 7788.69
INC 91.79 AZ 180.03
VS 6592.32

MD 14295 TVD 7784.54
INC 90.99 AZ 180.22
VS 6763.26

MD 14467 TVD 7785.28
INC 88.52 AZ 178.67
VS 6935.24

SS: (70%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb rd, 
v arg, v shly, calc, w cmt, tt, cons, carb, frm, est 
vis por 12%, SH: (30%) dk gy-blk, sb plty sb blky, v
carb, v calc, lmy grdng to ls ip, v clyey, mrly, 
rthy-grsy, frm; NSF slw-rpd lt milky flsh cut, fnt lt 
yel res rng (OBM).

Ft Hays LS

Codell SS

SS: (70%)  dk gy-blk wi gy brn, hd, clr qtz arnt 
wi blk & wht lthc grns, vf-slty, wl-mod srt, rd-sb
rd, v arg, v shly, blk non-calc & v-calc lt brn 
fractions, wl-cmtd, tt, ip cons-crmbly, carb.
SH: (25%) dk gy-blk, plty, hd, wxy, mxln, 
homog, siliceous, mlam.
SLTY-LS (5% ) tan-brn, sft, mxl, homog, w/ vf 
sd-slt, wl rnd, wl srtd, wl rnd, crmbly, sm pyr.

SS: (50%) dk gy-blk wi gy brn, hd, clr 
qtz arnt wi blk & wht lthc grns, vf-slty, 
wl-mod srt, rd-sb rd, v arg, v shly, blk 
non-calc & v-calc lt brn fractions, 
wl-cmtd, tt, ip cons-crmbly, carb.
SH: (25%) dk gy-blk, plty, hd, wxy, 
mxln, homog, siliceous, mlam.
SLTY-LS (25% ) tan-brn, sft, mxl, 
wxy-rthy, w/ vf sd-slt, wl rnd, wl srtd, 
crmbly, sm pyr.

Ft Hays LS

Codell SS

TOOH to 12,704 ream & RIH to btm & 
circ.

SS: (50%) dk gy-blk wi gy brn, hd, clr qtz arnt wi 
blk & wht lthc grns, vf-slty, wl-mod srt, rd-sb rd, v 
arg, v shly, blk non-calc & v-calc lt brn fractions, 
wl-cmtd, tt, ip cons-crmbly, carb.
SH: (25%) dk gy-blk, plty, hd, wxy, mxln, wxy-rthy,
siliceous, mlam.
SLTY-LS (25% ) tan-brn, sft, mxl, homog, w/ vf 
sd-slt, wl rnd, wl srtd, crmbly, sm pyr.
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Wt 9.0
Vis 59

Wt 9.0
Vis 59

Wt 9.0
Vis 58

Mud Data @ 14,397
Wt 9.1
Vis 59
PV/YP 16/9
Gel 6/8/8
Fil 3.6
Sol 9.0%
Oil 62.0%
H2O 29%
Cl 60,000
CaCl 244,959
ESV 299
SG 3.03

MW 9.00
VIS 59

MW 9.40
VIS 66

MW 9.3
VIS 61

MW 9.3
VIS 61



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

WOB 32
RPM 51
SPM 76
PP 3882

WOB 36
RPM 82
SPM 76
PP 3963

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

14550 14600 14650 14700 14750 14800 14850 14900 14950

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 14638 TVD 7786.84
INC 90.43 AZ 179.7
VS 7106.2

MD 14809 TVD 7785.83
INC 90.25 AZ 180.33
VS 7277.2

MD 14980 TV
INC 88.77 AZ
VS 7448.19

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb rd, 
arg, calc, w cmt, tt, cons, carb, frm, est vis por 12%, 
Tr SH: blk-dk gy, sb plty, carb, NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating 
Sample)

Codell SS

Ft Hays LS

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb rd, 
arg, calc, w cmt, tt, cons, carb, frm, est vis por 12%, 
Tr SH: blk-dk gy, sb plty, carb, Tr pyrite, NSF 
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

SS: no vis chng (100%) dk gy-blk wi gy brn, clr qtz 
arnt wi sprc wht lthc grs, vf-slty gr, slty ip, w-mod 
srt, rd-sb rd, arg, calc, w cmt, tt, cons, carb, frm, 
est vis por 12%, Tr SH: blk-dk gy, sb plty, carb, Tr 
pyrite, NSF slw-rpd lt milky flsh cut, fnt lt yel res 
rng (OBM Contaminating Sample)

Codell SS

Ft Hays LS

SS: (98%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr, slty ip, w-mod srt, rd-sb rd,
arg, calc, w cmt, tt, cons, carb, frm, est vis por 
12%, SH: (2%) blk-dk gy, sb plty, carb, Tr pyrite, 
NSF slw-rpd lt milky flsh cut, fnt lt yel res rng 
(OBM Contaminating Sample)

SS: no vis chng (98%) dk gy-blk wi gy br
qtz arnt wi sprc wht lthc grs, vf-slty gr, s
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, c
carb, frm, est vis por 12%, SH: (2%) blk-d
sb plty, carb, Tr pyrite, NSF slw-rpd lt mi
flsh cut, fnt lt yel res rng (OBM Contamin
Sample)
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Vis 62



5

ROP (min/ft)
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0
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Total gas (units)

0
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GR (API)

0

WOB 14.9
RPM 54
SPM 76
PP 3990

WOB 124
RPM 11
SPM 76
PP 3653

WOB 96
RPM 11
SPM 76
3293

WOB 3.5
RPM 0
SPM 76
PP 3352
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0
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0
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0

100

RES 39

0

100

RES 15

0

100

RES 39

0

15000 15050 15100 15150 15200 15250 15300 15350 15400

7750 TVD

7800

7850

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 14980 TVD 7787.29
INC 88.77 AZ 179.82

MD 15183 TVD 7791.22
INC 89.01 AZ 181.06
VS 7651.14

MD 15354 TVD 7792.33
INC 90.25 AZ 179.4
VS 7822.12

SS: no vis chng (98%) dk gy-blk wi gy brn, clr 
qtz arnt wi sprc wht lthc grs, vf-slty gr, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, SH: (2%) blk-dk gy, 
sb plty, carb, Tr pyrite, NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating 

Ft Hays LS

Codell SS

SS: (50%) dk-gy-blk-brn ip, spkld clr qz 
arnt, sli calc, dns, hd, ip lse uncon, 
vfgr-mgr, wl srt, wl rnd, carb, tt.
SH CAVINGS (50%) blk-dk gy, plty, hd, 
unifm, m-xln, m-lam, tr pyr. NSF slw-rpd
lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample).

Bit #3: 6.125", HDBS, MMD54, SN 
12372570, 5X20, DI 15078', DO 16,902', 
Ftge 1824',   Hrs 17.1

TOOH for bit @ 15078' 8:30 - 01.27.14

SS: (90%) dk-gy-blk-brn ip, spkld clr qz 
arnt, sli calc, dns, hd, ip lse uncon, 
vfgr-mgr, wl srt, wl rnd, carb, tt.
SH (10%) blk-dk gy, plty, hd, unifm, 
m-xln, m-lam, tr pyr. NSF slw-rpd lt 
milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample).

Ft Hays LS

Codell SS

15,249' re-set agitator dwn

SS: (98%) dk-gy-blk-brn ip, spkld clr qz 
arnt w/ lthc frac, sli calc, dns, hd, ip lse 
uncon, vfgr-fgr, wl srt, wl rnd, carb, tt, 
occ pyr.
SH (2%) blk-dk gy, plty, hd, unifm, 
m-xln, m-lam, tr pyr. NSF slw-rpd lt 
milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample).

SS: (98%) dk-gy-blk-brn ip, spkld clr qz 
arnt w/ lthc frac, sli calc, dns, hd, wl 
rnd, w-srt vfgr, abdt lse uncon 
med-sd-size clr sub-ang qz grns, carb, 
tt, occ pyr.
SH (2%) blk-dk gy, plty, hd, unifm, 
m-xln, m-lam, tr pyr. NSF slw-rpd lt 
milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample).

Ft Hays LS

Codell SS
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Mud Data @ 15,078
02:00 h
Wt 9.2
Vis 62
PV/YP 15/11
Gel 6/8/8
Fil 4.5
Sol 9.8%
Oil 63.3%
H2O 27%
Cl 55,000
CaCl 242,094
ESV 345
SG 3.04

MW 9.2
VIS 92

Mud Data @ 15,078
14:00 h
Wt 9.2
Vis 96
PV/YP 20/12
Gel 6/8/9
Fil 4.5
Sol 9.8%
Oil 62.8.3%
H2O 27.5%
Cl 57,500
CaCl 246,915
ESV 372
SG 3.02

MW 9.00
VIS 65

MW 9.00
VIS 64



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

GR (API)

0

WOB 1.2
RPM 52
SPM 76
PP 4005

WOB 16.2
RPM 52
SPM 76
PP 3986

00
:0

0 
- 

01
.2

9.
14

100

RES 15

0

100

RES 39

0

100

RES 15

0

100

RES 39

0

15450 15500 15550 15600 15650 15700 15750 15800 15850

7750 TVD

7800

7850

7750 TVD

7800

7850

MD 15526 TVD 7790.15
INC 91.2 AZ 178.25
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MD 15697 TVD 7788.64
INC 89.81 AZ 178.78
VS 8165

MD
IN
VS

SS: (98%) dk-gy-blk-brn ip, spkld clr qz arnt w/ 
lthc frac, sli calc, dns, hd, wl rnd, w-srt vfgr, abdt
lse uncon med-sd-size clr sub-ang qz grns, carb,
tt, occ pyr.
SH (2%) blk-dk gy, plty, hd, unifm, m-xln, m-lam, 
tr pyr. NSF slw-rpd lt milky flsh cut, fnt lt yel res 
rng (OBM Contaminating Sample).

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi sprs 
wht lthc grs, vf-slty gr wi abnt m clr qtz grs, slty ip,
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, carb,
frm, est vis por 12%, Tr SH: blk-dk gy, sb plty, 
carb, grft f/ mud, NSF slw-rpd lt milky flsh cut, fnt 
lt yel res rng (OBM Contaminating Sample)

Ft Hays LS

Codell SS

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi sprc 
wht lthc grs, vf-slty gr wi occ m clr qtz grs, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, carb, 
frm, est vis por 12%, Tr SH: blk-dk gy, sb plty, carb,
grft f/ mud, NSF slw-rpd lt milky flsh cut, fnt lt yel 
res rng (OBM Contaminating Sample)

SS: (100%) dk gy-blk wi gy brn, clr qtz arnt wi sprc
wht lthc grs, vf-slty gr wi occ m clr qtz grs, slty ip,
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%, Tr SH: blk-dk gy, sb 
plty, carb, grft f/ mud, NSF slw-rpd lt milky flsh 
cut, fnt lt yel res rng (OBM Contaminating 
Sample)

Ft Hays LS

Codell SS

SS: no vis chng (10
qtz arnt wi sprc wht
clr qtz grs, slty ip, w
w cmt, tt, cons, carb
blk-dk gy, sb plty, c
milky flsh cut, fnt lt 
Contaminating Sam
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MD 15868 TVD 7790.91
INC 88.67 AZ 179.88
VS 8335.97

MD 16040 TVD 7792.02
INC 90.59 AZ 180.15
VS 8507.96

MD 16211 TVD 7790.08
INC 90.71 AZ 181.05
VS 8678.93

SS: no vis chng (100%) dk gy-blk wi gy brn, clr 
qtz arnt wi sprc wht lthc grs, vf-slty gr wi occ m 
clr qtz grs, slty ip, w-mod srt, rd-sb rd, arg, calc, 
w cmt, tt, cons, carb, frm, est vis por 12%, Tr SH: 
blk-dk gy, sb plty, carb, grft f/ mud, NSF slw-rpd lt
milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

Clean-out material SS: (60%) dk gy-blk, clr qtz 
arnt, vf-slty gr wi occ m clr qtz grs, slty ip, w-mod 
srt, rd-sb rd, arg, calc, w cmt, tt, cons, carb, frm, 
est vis por 12%, SH: (40%) blk-dk gy, sb plty, carb,
grft f/ mud, NSF slw-rpd lt milky flsh cut, fnt lt yel 
res rng (OBM Contaminating Sample)

Ft Hays LS

Codell SS

Pump sweeps contaminated SS: (80%) dk gy-blk, clr qtz 
arnt, vf-slty gr wi occ m clr qtz grs, slty ip, w-mod srt, rd-sb
rd, arg, calc, w cmt, tt, cons, carb, frm, est vis por 12%, SH:
(20%) blk-dk gy, sb plty, carb, grft f/ mud, NSF slw-rpd lt 
milky flsh cut, fnt lt yel res rng (OBM Contaminating 
Sample)

SS: (95%) dk gy-blk, clr qtz arnt, vf-slty gr wi occ m clr qtz grs, 
slty ip, w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, carb, frm, 
est vis por 12%, SH: (5%) blk-dk gy, sb plty, carb, grft f/ mud, 
NSF slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM 
Contaminating Sample)

Ft Hays LS

Codell SS

SS: (100%) dk gy-blk, clr qtz arnt, vf-slty gr wi occ m clr 
qtz grs, slty ip, w-mod srt, rd-sb rd, arg, calc, w cmt, tt, 
cons, carb, frm, est vis por 12%.  NSF slw-rpd lt milky 
flsh cut, fnt lt yel res rng (OBM Contaminating Sample)

Ft Hays LS
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Mud Data @ 16,172
13:00 h
Wt 9.0
Vis 62
PV/YP 18/10
Gel 5/7/7
Fil 3.8
Sol 8%
Oil 64%
H2O 28%
Cl 60,000
CaCl 251,507
ESV 318
SG 3.25

MW 9.00
VIS 63
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INC 89.85 AZ 179.47
VS 8849.92

MD 16554 TVD 7790.72
INC 89.17 AZ 181.14
VS 9021.91

MD 16725 TVD 7791.18
INC 90.52 AZ 181.39
VS 9192.86

Ft Hays LS

Codell SS

SS: (100%) dk gy-blk, clr qtz arnt, vf-slty gr wi occ m clr qtz 
grs, slty ip, w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%.  NSF slw-rpd lt milky flsh cut, fnt 
lt yel res rng (OBM Contaminating Sample)

SS: (100%) dk gy-blk, clr qtz arnt, vf-slty gr wi occ m clr qtz grs, slty ip, 
w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, carb, frm, est vis por 12%.  NSF
slw-rpd lt milky flsh cut, fnt lt yel res rng (OBM Contaminating Sample)

Ft Hays LS

Codell SS

SS: (100%) dk gy-blk, clr qtz arnt, vf-slty gr wi occ m clr qtz grs, 
slty ip, w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, carb, frm, 
est vis por 12%.  NSF slw-rpd lt milky flsh cut, fnt lt yel res rng 
(OBM Contaminating Sample)

SS: (100%) dk gy-blk, clr qtz arnt, vf-slty gr wi occ m clr qtz
grs, slty ip, w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%.  NSF slw-rpd lt milky flsh cut, fnt
lt yel res rng (OBM Contaminating Sample)

Ft Hays LS

Codell SS

SS: (100%) dk gy-blk, cl
qtz grs, slty ip, w-mod s
cons, carb, frm, est vis p
cut, fnt lt yel res rng (OB
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TD @ 16902'
01.30.14
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SS: (100%) dk gy-blk, clr qtz arnt, vf-slty gr wi occ m clr 
qtz grs, slty ip, w-mod srt, rd-sb rd, arg, calc, w cmt, tt, 
cons, carb, frm, est vis por 12%.  NSF slw-rpd lt milky flsh 
cut, fnt lt yel res rng (OBM Contaminating Sample)

SS: (100%) dk gy-blk, clr qtz arnt, vf-slty gr wi occ m clr qtz 
grs, slty ip, w-mod srt, rd-sb rd, arg, calc, w cmt, tt, cons, 
carb, frm, est vis por 12%.  NSF slw-rpd lt milky flsh cut, fnt 
lt yel res rng (OBM Contaminating Sample)

Ft Hays LS

Codell SS

THANK YOU FOR USING
GOOLSBY BROTHERS & 
ASSOCIATES

Jack R. Rogers
Robert E. Nordeck
Alexander R. Caruana

Circ & Cond Hole, TOOH, pu  ream, 
ream to bot, TOOH, TIH wi liner, land 
liner @ 16,880'

TD 16,902'  00:29
Thursday - 1.30.14

Bit Projection
BOTTOM HOLE LOCATION
301' FSL 1182' FWL
SWSW Sec 3, T1N R67W
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Mud Data @ 16,821
23:30 h
Wt 9.2
Vis 65
PV/YP 21/10
Gel 8/9/9
Fil 4.4
Sol 9.0%
Oil 64%
H2O 27%
Cl 55,000
CaCl 242,094
ESV 309
SG 3.28


