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

Well Name: NRC 28N-8HZ
Well Id:

Location: Sec. 8 T1N R67W Weld County, CO.
License Number: API:051233894700  AFE:  2085763 Region: Wattenberg

Spud Date: April 2nd, 2014 Drilling Completed: April 7th, 2014
Surface Coordinates: 350' FSL, 2274' FWL

Lat. 40.0593010, Lon. -104.9158230, Sec.8, T1N R67W
Bottom Hole
Coordinates:

460' FNL, 2385' FWL
Lat. 40.0715760, Lon. -104.9153860, Sec. 8, T1NR67W

Ground Elevation (ft): 5052' K.B. Elevation (ft): 5077'
Logged Interval (ft): 6850' To: 12722' Total Depth (ft): 12722'

Formation: Niobrara "B" Chalk
Type of Drilling Fluid:  LSND (Polymer-Water)

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

OPERATOR

Company: Anadarko Petroleum Corporation
Address: Granite Tower - 1099 18th St, Ste 1800

Denver, CO 80202
CO Geologist, Tom Birmingham.

GEOLOGIST

Name: Hank McCroskey, George Bejan
Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbybrothers.com)

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



E-logs

MWD Gamma

Casing

Intermediate casing: 7", 26#, HTC 110 LTC, set at 7942'
Liner: 4 1/2", packer and assembly, 11.5#, HCP 110, LTC & D2X, set at 12707'

Comments

Drilling Contractor: H&P 311
      Pumps 1 & 2: Gardner Denver PZ 11 6" x 11" (.0914 bbl/stk)
      Rig Manager: Jack Truett, James Baggett.
      Drillers: Michael Munroe, Christopher Beckstead

ROCK TYPES

Anhy
Bent
Brec
Cht
Clyst
Coal

Oil sat.
Congl
Dol
Gyp
Lmst
Mrlst

Salt
Shale
Shcol
Shgy
Ss
Sltst

Ss
Chalk
Carb sh
Slty sh



ACCESSORIES

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

Minxl
Nodule
Phos
Pyr
Salt
Sandy
Silt
Sil
Sulphur
Tuff

FOSSIL
Algae
Amph
Belm
Bioclst
Brach
Bryozoa
Cephal
Coral

Crin
Echin
Fish
Foram
Fossil
Gastro
Oolite
Ostra
Pelec
Pellet
Pisolite
Plant
Strom

STRINGER
Chlkstg
Anhy
Arg
Bent
Coal

Dol
Gyp
Ls
Mrst
Sltstrg
Ssstrg

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

OTHER SYMBOLS

OIL SHOWS
Even
Spotted
Ques
Dead
Vspotty
near even

POROSITY TYPE
Earthy
Fenest
Fracture
Inter
Moldic
Organic

Pinpoint
Vuggy

ROUNDING
Rounded
Subrnd
Subang

Angular

SORTING
Well
Moderate
Poor



Data Curves

ROP (ft/hour)

Total gas (units)

MWD_GR (API)

MWD RES

RPCHX (ohms)
Slide/Rotate

Depth
Buster

Well Bore Cross Section

SplPics

Oil Shows

Total Gas, C1-C5

TG (units)

C1 (units)

C2 (units)

C3 (units)

C4 (units)

500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 44.1
ROT 30
PP 4392
SPM 82/75

100
RPCHX (ohms)
0200
RACLX (ohms)
0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

6850 6900 6950 7000

6800 TVD

6900

7000

6800 TVD

6900

7000

MD 6889 TVD 6799.34
INC 1.02 AZ 103.94
VS -939.22

MD 6936 TVD 6846.33
INC 0.98 AZ 83.29
VS -939.27

MD 6983 TVD 6893.29
INC 4 AZ 9.62
VS -937.61

MD 7030 TVD
INC 9 AZ 4.3
VS -932.33

Bit # 1 - 8.75"  Smith SDi611, SN: 
JH4825; Jets 4x16, 2x16; w/MWD 
GR/Survey BHA & Dir MM (1.5°) 0.28 
RPG., In @ 1258'; Out @7955'; Drilled 
6697' in 33.5 hrs: Average ROP 199.91 
ft/hr.

Anadarko Petroleum Corporation
                 NRC 28N-8HZ
       SW/SW Sec. 4 T1N R67W
             Weld County, CO
          API # 051233894700
          GL: 5052'  KB: 5077'

Begin 50' Samples @ 6950'
Drilling in Lower Pierre Shale.

KOP 6930' MD

SH (100%): md gry-gry brn, blky, sb flky ip, pred 
fn txt w/occ vfg ss inclu, clayey ip, sl calc, 
NSFOC.

SH (100%): md gry-gry brn, sb blky- blky, sb flky 
ip, sbwxy-rthy, occ vfg ss inclu, clayey ip, sl 
calc, NF, dull  slow grn-yel resid cut.

SH (100%): md gry-gry brn, sb blky- b
ip, sbwxy-rthy, occ vfg ss inclu, claye
calc, NSFOC.
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0

5000

C2 (units)

0

5000

C3 (units)

0

5000
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MW 10/9.9 IN/OUT
VIS 56/53 IN/OUT



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

7050 7100 7150 7200 7250

7000 TVD

7100

7200

Scale Change

7000 TVD

7100

7200

MD 7030 TVD 6939.98
INC 9 AZ 4.3

MD 7078 TVD 6987.12
INC 12.61 AZ 6.68
VS -923.38

MD 7125 TVD 7032.57
INC 16.8 AZ 9.46
VS -911.57

MD 7172 TVD 7077.25
INC 19.28 AZ 8.21
VS -897.19

MD 7219 TVD 7121.36
INC 21.11 AZ 3.89
VS -881.06

SH (100%): md gry-gry brn, sb blky- blky, sb flky 
ip, sbwxy-rthy, occ vfg ss inclu, clayey ip, sl 

SH (100%): md gry-gry brn, sb blky- blky, sb flky 
ip, sbwxy-rthy, occ vfg ss, occ slty, clayey ip, sl 
calc, NSFOC.

SH (100%): lt gry-gry, frm- hd, sbblky-blky-occ 
plty, rthy-wxy txt, in part slty, non-sl calc, 
NSFOC.

SH (100%): lt gry-gry,sft-frm- hd, blky-occ 
splty, rthy-wxy txt, in part slty, non-sl calc,
tr bent, NF, fast dull yell-grn resid ring cut.

SH (100%): lt gry-gry, sft-frm-hd, blky-plty-splty, 
rthy-wxy, lam txt, in part slty, non-sl calc, tr bent,
NF, fast dull yell-grn resid ring cut.

SH
rth
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500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

7300 7350 7400 7450

7200 TVD

7300

7400

Scale Change

7200 TVD

7300

7400

MD 7266 TVD 7164.63
INC 24.83 AZ 4.9
VS -862.78

MD 7313 TVD 7206.94
INC 26.77 AZ 4.6
VS -842.4

MD 7361 TVD 7249.25
INC 29.62 AZ 1.94
VS -819.76

MD 7408 TVD 7288.94
INC 35.06 AZ 359.04
VS -794.64

MD 7455 TVD 7326.13
INC 40.34 AZ 353.41
VS -766

SH(100%): lt gry-gry, sft-frm-hd, blky-plty-splty, 
rthy-wxy, in part slty, non-sl calc, tr bent, NFSOC.

SH (100%): lt gry-gry, sft-frm-hd, blky-plty-splty, 
rthy-wxy txt, in part slty, non-sl calc, occ bent, 
NFSOC.

SH (100%): lt gry-gry, sft-frm-hd, blky-plty-splty, 
rthy-wxy txt, in part slty, tr ss, non-sl calc, occ 
bent, NF, fast, flush wh mlky cut .

SH (100%): lt gry-gry, sft-frm-hd, 
blky-plty-splty, rthy-wxy txt, in part slty,, 
non-sl calc, occ bent, NF, fast, flush wh mlky 
cut; tr SS tr transp-transl, hd-v hd, fn gn, 
sbang-sbrnd, w srt, w cmtd.

SH (100%): lt gry-gry, sft-frm-hd,
rthy-wxy txt, in part slty,, non-sl 
NF, fast, flush wh mlky cut; tr SS t
hd-v hd, fn gn, sbang-sbrnd, w s
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TG (units)

0
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C1 (units)

0
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0

MW 10+/10+ IN/OUT
VIS 60/58 IN/OUT



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 44
ROT 30
PP 2550
SPM 109

100
RPCHX (ohms)
0200
RACLX (ohms)
0

7500 7550 7600 7650 770

7400 TVD

7500

7600

Scale Change

7400 TVD

7500

7600

MD 7502 TVD 7359.86
INC 47.85 AZ 353.61
VS -733.52

MD 7549 TVD 7389.12
INC 55.08 AZ 354.65
VS -696.97

MD 7596 TVD 7414.32
INC 60.04 AZ 355.03
VS -657.48

MD 7644 TVD 7437.02
INC 63.53 AZ 359.3
VS -615.26

MD 7691 TV
INC 68.33 A
VS -572.36

SH (100%): lt gry-gry, sft-frm-hd, blky-plty-splty, 
rthy-wxy txt, in part slty,, non-sl calc, occ bent, 
NF, fast, flush wh mlky cut; tr SS tr transp-transl, 
hd-v hd, fn gn, sbang-sbrnd, w srt, w cmtd.

SHARON SPRINGS TOP  
@ 7496' MD, 7356' TVD, -2279' SS

SHALE (100%): md -dk gry, blky, carb, sl fiss ip, 
md frm, tr bent carbonate, fn -sb rthy txt, calc.

MARL (60%): md gry brn, blky, shly ip -mott, md 
frm frm, carb ip; CHALK (40%): md gry brn, blky, 
arg ip w/marly ntrbd, occ v carb, calc; NSFOC.

NIOBRARA TOP @ 7554' MD, 
7392' TVD, -2315' SS

MARL (50%): md -dk gry, gry brn mott w/locally 
abndt carb inclu, sl shly w/occ sh partng, occ 
vvfg ss ntrb & inclu; CHALK (50%): lt -md gry, 
md dk gry brn, blky, fn -sb rthy txt, tr microfos, 
calc; NSFOC.

MARL (40%): md -dk gry, gry brn mott w/carb 
inclu, sl shly w/occ occ vvfg ss inclu; CHALK 
(60%): lt -md gry, md dk gry brn, blky, fn -sb rthy 
txt, calc; NSFOC.
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0

MW 10+/9.9+ IN/OUT
VIS 60/57 IN/OUT



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

04
04

20
14 Gamma

synced
until ~8

100
RPCHX (ohms)
0200
RACLX (ohms)
0

7700 7750 7800 7850 7900

7400 TVD

7500

7600

MD 7691 TVD 7456.19
INC 68.33 AZ 359.19
VS -572.36

MD 7738 TVD 7472.9
INC 70.01 AZ 0.18
VS -528.44

MD 7785 TVD 7487.56
INC 73.65 AZ 0.91
VS -483.79

MD 7833 TVD 7499.51
INC 77.5 AZ 2
VS -437.33 MD 7880 TVD 7508.6

INC 80.21 AZ 0.51
VS -391.23

CHALK (70%): md gry, gry brn, fn -sb cs txt, v 
arg ip - occ shly & sb fiss, tr fn vis microfos 
inclu, faint slo dull grn gold diffuse cut; SHALE 
(30%): md -dk gry, blky, sb plty, occ chlk ntrbd, tr
vvfg ss, sl mica.

CHALK (80%): md gry, gry brn, fn -sb cs txt, v 
arg ip - occ shly & sb fiss, tr fn vis microfos 
inclu, faint slo dull grn gold diffuse cut; SHALE 
(20%): md -dk gry, blky, sb plty, occ chlk ntrbd, tr
vvfg ss.

CHALK (80%): md -dk gry brn, blky, sb cs -rthy 
txt, md cons, occ wht chlky ntrbd, fos ip, slo grn 
gold cut w/faint yel resid; SHALE (20%): md gry 
gry, gry, blky, sb plty, sl marly ip, occ chalk ntrbd.

CHALK (90%): md -md dk gry, gry brn, blky, shly 
ip, cs -sb cs/rthy txt, md cons, v arg, tr faint fluor
w/solv, slo diffuse grn gold cut; SHALE (10%): 
md gry, blky, cs -sltly rthy txt, v marly ip.

ICP AT 7955'
HRS. CONDIT
7942', WT: 26
7942'.

CHALK (90%
fiss ip grdng
gold diffuse c
-dk gry, gry b
w/chlk marl n

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

Mud data @7883'
MW 10.0
VIS 57
PV 26
YP 22
GS 4/10/12
FIL 4.2
CK 2

SOL 8.7
pH 9.3
CL 1400
CA 80
ECD 10.28



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

Gamma tool not 
synced after trip 
until ~8060' md

WOB 20.1
ROT 40
PP 3408
SPM 0/74

100
RPCHX (ohms)
0200
RACLX (ohms)
0

7950 8000 8050 8100

7400 TVD

7500

7600

MD 8052 TVD 7525.27
INC 88.66 AZ 357.04
VS -220.26

ICP AT 7955'  REACHED ON  04/03/14 @ 23:29 
HRS. CONDITION HOLE, TOH, 7" CASING, SET @ 
7942', WT: 26 ppf; Grade: HCP110, SET @ MD 

CHALK (90%): md dk gry, gry brn, blky, shly -sb 
fiss ip grdng nto marly shale, no vis por, p grn 
gold diffuse cut, no vis por; SHALE (10%): md 
-dk gry, gry brn, blky, plty, sb fiss, sb cs txt 
w/chlk marl ntrbd.

Bit # 2 - 6.125"  Smith SDi513, SN: 
JJo312; Jets 4x16, 2x16; w/MWD 
GR/Survey BHA & Dir MM (1.5°) 0.28 
RPG., In @ 7955'; Out @ 12722'; Drilled
4767' in 32.5 hrs: Average

CHALK (90%): md dk gry, gry brn, blky, shly -sb 
fiss ip grdng nto marly shale, no vis por, p grn 
gold diffuse cut, no vis por; MARL (10%): md 
-gry w/laminar bddng, md cons, v calc.

CHALK (70%): md dk gry, gry brn, blky, shly -sb 
fiss ip grdng nto marly shale, abndt free wht 
carbonate, no vis por, p cut, no vis por; MARL 
(30%): md -gry w/laminar bddng, md cons, v calc.
Trace oil in possum belly.

NIOBRARA "B" UPPER 
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TG (units)
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C1 (units)
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C2 (units)
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C3 (units)

0
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C4 (units)

0

MW 9.8+/9.8 IN/OUT
VIS 52/53 IN/OUT



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

8150 8200 8250 8300 8350

7400 TVD

7500

7600

MD 8241 TVD 7526.71
INC 90.47 AZ 359.19
VS -31.39

NIOBRARA "B" UPPER MARL

NIOBRARA "B" CHALK

NIOBRARA "B" LOWER MARL

CHALK (70%): md dk gry, gry brn, blky, shly -sb 
fiss ip grdng nto marly shale, abndt free wht 
carbonate, no vis por, p cut, no vis por; MARL 
(30%): md -gry w/laminar bddng, md cons, v calc.
Trace oil in possum belly.

CHALK (80%): md gry mott wht w/abndt clay 
inclu, md cons, v arg, abndt carb inclu, no vis 
por, tr fluor, slo grn gold cut w/brt yel resid; 
MARL (20%): md -dk gry, blky, md cons grdng 
nto shale ip.
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500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

8400 8450 8500 8550

7400 TVD

7500

7600

MD 8430 TVD 7523.17
INC 91.68 AZ 2.76
VS 157.51

CHALK (85%): md gry mott wht w/abndt clay 
inclu, md cons, v arg, abndt carb inclu, no vis 
por, tr fluor, slo grn gold cut w/brt yel resid; 
MARL (15%): md -dk gry, blky, md cons grdng 
nto shale ip; TR SHALE.

CHALK (90%): md -dk gry mott wht w/carbonate 
clay inclu/ntrbd, md cons, v arg & carb w/tr stn, 
scat dull fluor, slo grn gold cut w/yel resid; MARL
(10%): md -dk gry, blky, md cons, v shly ip.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

Mud data @8418'
MW 9.7
VIS 53
PV 18
YP 14
GS 3/7/11
FIL 5.0
CK 2

SOL 7.5
pH 10.1
CL 1500
CA 140
ECD 10.7



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 39
ROT 0
PP 3384
SPM 0/74

04
06

20
14

100
RPCHX (ohms)
0200
RACLX (ohms)
0

8600 8650 8700 8750 880

7400 TVD

7500

7600

MD 8619 TVD 7517.18
INC 91.95 AZ 4.39
VS 346.05

MD 8713 TVD 7514.15
INC 91.75 AZ 2.79
VS 439.81

CHALK (90%): md -dk gry mott wht w/carbonate 
clay inclu/ntrbd, md cons, v arg & carb w/tr stn, 
scat dull fluor, slo grn gold cut w/yel resid; MARL
(10%): md -dk gry, blky, md cons, v shly ip.

 MARL (60%): md -dk gry, blky, md cons, v shly 
ip; CHALK (40%):  md -dk gry mott wht 
w/carbonate clay inclu/ntrbd, md cons, v arg, slo 
grn gold cut w/yel resid.

 MARL (70%): md -dk
ip; CHALK (30%):  md
w/carbonate clay inc
grn gold cut w/yel res
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0200
RACLX (ohms)
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8800 8850 8900 8950 9000

7400 TVD

7500

7600

7400 TVD

7500

7600

MD 8808 TVD 7512.37
INC 90.4 AZ 2.14
VS 534.7

MD 8902 TVD 7512.86
INC 88.99 AZ 2.14
VS 628.63

 MARL (70%): md -dk gry, blky, md cons, v shly 
ip; CHALK (30%):  md -dk gry mott wht 
w/carbonate clay inclu/ntrbd, md cons, v arg, slo 
grn gold cut w/yel resid.

CHALK (60%): md gry mott wht w/carbonate clay
inclu/ntrbd, abndt carb ip, tr fluor w/p grn gold cut
& pos stn;  MARL (40%): md -dk gry, blky, md 
cons, v shly ip.

MARL (60%): md -dk gry, blky, md cons, v
ip, CHALK (40%): md gry mott wht w/carb
clay inclu/ntrbd, abndt carb ip, tr fluor w/p
gold cut & pos stn.
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500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 41.9
ROT 0
PP 3318
SPM 0/74

100
RPCHX (ohms)
0200
RACLX (ohms)
0

9050 9100 9150 9200

7400 TVD

7500

7600

MD 9090 TVD 7514.46
INC 90.03 AZ 1.75
VS 816.52

MD 9185 TVD 7513.59
INC 91.01 AZ 0.6
VS 911.49

MARL (60%): md -dk gry, blky, md cons, v shly 
ip, CHALK (40%): md gry mott wht w/carbonate 
clay inclu/ntrbd, abndt carb ip, tr fluor w/p grn 

CHALK (60%): md gry mott wht w/carbonate clay
inclu/ntrbd, abndt carb ip, tr fluor w/p grn gold cut
& pos stn; MARL (40%): md -dk gry, blky, md 
cons, v shly ip.

MARL (70%):  md -dk gry, blky, md frm -frm , fn 
-sltly greasy txt, fn clay inclu ip, occ plty -sb 
fiss; CHALK (30%): md gry mott wht 
w/carbonate clay inclu/ntrbd, abndt carb ip, tr 
fluor w/p grn gold cut & pos stn.
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500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

9250 9300 9350 9400 9450

7400 TVD

7500

7600

MD 9279 TVD 7511.12
INC 92.02 AZ 0.13
VS 1005.45

MARL (80%): md -dk gry, blky, fn -greasy txt, md 
frm -frm, clayey ip, carb; CHALK (20%): md gry, 
gry brn, mott w/wht carbonate inclu & free 
micrite in smpl, scat dull fluor w/slo grn gold 
diffuse cut w/yel resid.

INTERPRETED FAULT # 1
4' UP THROW

CHALK (60%): md gry, gry brn, mott w/wht 
carbonate inclu & free micrite in smpl, scat dull 
fluor w/slo grn gold diffuse cut w/yel resid; MARL
(40%): md dk gry, blky, fn txt, sl greasy, carb, 
occ sb fiss w/plty prtngs.

NIOBRARA "B" UPPER MARL

NIOBRARA "B" CHALK

NIOBRARA "B" LOWER MARL

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

9500 9550 9600 9650

7400 TVD

7500

7600

MD 9468 TVD 7505.74
INC 91.24 AZ 358.52
VS 1194.36

MD 9563 TVD 7504.46
INC 90.3 AZ 358.21
VS 1289.31

MD 9657 TVD 7505.43
INC 88.52 AZ 358.49
VS 1383.26

MARL (60%): md gry mott w/lt gry spklng, md 
cons, v shaly ip, locally abndt fn clay pellets 
grdng nto shale; CHALK (40%): lt -md gry, off 
wht, mott w/carb & occ carbonate ntrlam, p cut;

CHALK (70%): lt -md gry, off wht, mott w/carb & 
occ carbonate ntrlam, p cut; MARL (30%): md 
gry mott w/lt gry spklng, md cons, v shaly ip, 
locally abndt fn clay pellets grdng nto shale.

INTERPRETED FAULT # 2
10' DOWN THROW

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 26.9
ROT 86
PP 4140
SPM 0/74

100
RPCHX (ohms)
0200
RACLX (ohms)
0

9700 9750 9800 9850 990

7400 TVD

7500

7600

MD 9751 TVD 7508.35
INC 87.92 AZ 358.16
VS 1477.17

MD 9846 TVD 7510.88
INC 89.02 AZ 358.31
VS 1572.09

 MRLS (70%): brn-dk grybrn, frm-hd, 
crypxln-micrxln, blky-plty, rthy, occ prismatic 
clcit, occ nod pyr; CHALK (30%): md gry brn, 
frm-hd, crypxln-micrxln, sblky-blky-plty, slty, 
slow dull yel resid cut.

CHALK (60%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (40%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, blky-plty, 
rthy, occ prismatic clcit, occ lse disem pyr, v 
slow flush yel-grn residual ring cut.

CHALK (90%): md gry
crypxln-micrxln, sblky-
brn-dk grybrn, frm-hd,
rthy, occ prismatic clc
slow flush yel-grn res

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

9900 9950 10000 10050 10100

7400 TVD

7500

7600

CHALK (90%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (10%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, blky-plty, 
rthy, occ prismatic clcit, occ lse disem pyr, v 
slow flush yel-grn residual ring cut.

CHALK (90%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (10%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky, rthy, abdn prismatic clcit, v slow dull 
yel-grn residual cut.

MRLS (50%): brn-dk grybrn, frm-
crypxln-micrxln, blky-sblky, rthy
clcit; CHALK (50%): md gry brn, fr
crypxln-micrxln, sblky-blky, slty,
yel-grn residual cut.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.7/9.7 IN/OUT
VIS 49/50 IN/OUT



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 31.9
ROT 70
PP 4155
SPM 0/72

100
RPCHX (ohms)
0200
RACLX (ohms)
0

10150 10200 10250 10300

7400 TVD

7500

7600

MD 10129 TVD 7519.35
INC 87.55 AZ 358.1
VS 1854.82

MD 10224 TVD 7522.11
INC 89.13 AZ 357.64
VS 1949.71

MD 10318 TVD 7521.86
INC 91.18 AZ 356.84
VS 2043.59

MRLS (50%): brn-dk grybrn, frm-hd, 
crypxln-micrxln, blky-sblky, rthy, abdn prismatic 
clcit; CHALK (50%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty, v slow dull 

CHALK (90%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (10%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky, rthy, occ fracture clcit, rr disem pyr, 
slow dull spotty yel-grn cut.

CHALK (90%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (10%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky, rthy, occ fracture clcit,  slow dull 
spotty yel-grn cut.
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C3 (units)
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C4 (units)

0



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

10350 10400 10450 10500 10550

7400 TVD

7500

7600

MD 10413 TVD 7519.94
INC 91.14 AZ 357.9
VS 2138.47

MD 10507 TVD 7519.11
INC 89.87 AZ 358.04
VS 2232.41

CHALK (80%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (20%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky, rthy, prismatic clcit, slow dull yel-grn 
resid cut.

CHALK (70%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (30%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky, rthy, occ prismatic clcit, slow dull 
yel-grn resid cut.
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0
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C3 (units)

0

5000

C4 (units)
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500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 28.3
ROT 85
PP 3550
SPM 0/72

100
RPCHX (ohms)
0200
RACLX (ohms)
0

10600 10650 10700 10750

7400 TVD

7500

7600

MD 10696 TVD 7518.89
INC 90.27 AZ 359.54
VS 2421.36

CHALK (80%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (20%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky, rthy, prismatic clcit, slow dull yel-grn 
resid cut.

NIOBRARA "B" UPPER MARL

CHALK (80%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (20%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky occ splty, rthy, rr disem pyr, slow dull 
yel-grn resid cut.

NIOBRARA "B" CHALK

NIOBRARA "B" LOWER MA

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.7/9.7 IN/OUT
VIS 52/55 IN/OUT



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

10800 10850 10900 10950 110

7400 TVD

7500

7600

MD 10790 TVD 7517.51
INC 91.41 AZ 359.46
VS 2515.35

MD 10884 TVD 7515.61
INC 90.91 AZ 359.84
VS 2609.32NIOBRARA "B" LOWER MARL

CHALK (80%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (20%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky occ splty, rthy, rr disem pyr, slow dull 
yel-grn resid cut.

 MRLS (60%): brn-dk grybrn, frm-hd, 
crypxln-micrxln, blky-sblky occ splty, rthy, rr 
disem pyr, v abdn prismatic clcit; CHALK (40%): 
md gry brn, frm-hd, crypxln-micrxln, sblky-blky, 
slty, slow dull yel-grn resid cut.

 MRLS (70%): brn-d
crypxln-micrxln, bl
disem pyr, v abdn p
md gry brn, frm-hd,
slty, slow dull yel-g

5000
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0

5000

C1 (units)

0

5000
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0

5000

C3 (units)

0

5000

C4 (units)

0

Mud data @11856'
MW 9.7
VIS 54
PV 21
YP 17
GS 4/8/11
FIL 4.0
CK 2

SOL 7.7
pH 9.3
CL 1800
CA 100
ECD 11.3



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 32.6
ROT 85
PP 4328
SPM 0/72

100
RPCHX (ohms)
0200
RACLX (ohms)
0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

11000 11050 11100 11150 11200

7400 TVD

7500

7600

7400 TVD

7500

7600

MD 11073 TVD 7515.16
INC 89.36 AZ 359.62
VS 2798.32

MD 11167 TVD 7517.18
INC 88.19 AZ 359.14
VS 2892.29

 MRLS (70%): brn-dk grybrn, frm-hd, 
crypxln-micrxln, blky-sblky occ splty, rthy, rr 
disem pyr, v abdn prismatic clcit; CHALK (30%): 
md gry brn, frm-hd, crypxln-micrxln, sblky-blky, 
slty, slow dull yel-grn resid cut.

 MRLS (60%): brn-dk grybrn, frm-hd, 
crypxln-micrxln, blky-sblky occ splty, rthy, rr 
disem pyr, v abdn prismatic clcit; CHALK (40%): 
md gry brn, frm-hd, crypxln-micrxln, sblky-blky, 
slty, slow dull yel-grn resid cut.

 MRLS (50%): brn-dk grybrn, frm-hd, 
crypxln-micrxln, blky-sblky occ splty, rthy, rr 
disem pyr, abdn prismatic clcit; CHALK (50%): 
md gry brn, frm-hd, crypxln-micrxln, sblky-blky, 
slty, slow dull yel-grn resid cut.
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500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

11250 11300 11350 11400

7400 TVD

7500

7600

MD 11356 TVD 7518.56
INC 90.97 AZ 359.31
VS 3081.25

CHALK (80%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (20%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky occ splty, rthy, rr disem pyr, slow dull 
yel-grn resid cut.

CHALK (90%): md gry brn, frm-hd, 
crypxln-micrxln, sblky-blky, slty; MRLS (10%): 
brn-dk grybrn, frm-hd, crypxln-micrxln, 
blky-sblky occ splty, rthy, rr disem pyr, slow dull 
yel-grn resid cut.
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500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

100
RPCHX (ohms)
0200
RACLX (ohms)
0

11450 11500 11550 11600 11650

7400 TVD

7500

7600

MD 11450 TVD 7516.38
INC 91.68 AZ 359.17
VS 3175.21

MD 11546 TVD 7515.09
INC 89.87 AZ 359.89
VS 3271.2

CHALK (80%): md -dk gry w/wht ntrbd, md cons, 
micxtln, v arg -rthy, clayey w/nod inclu ip, scat 
fos frags; MARL (20%): md gry brn, blky, md 
cons, carb ip w/occ plnt frags, rthy txt; tr dull grn
fluor w/slo grn gold cut & yel resid.

CHALK (70%): md -dk gry w/wht ntrbd, md cons, 
micxtln, v arg -rthy, shly ip, scat clay nod inclu; 
MARL (30%): md gry brn, blky, md cons, carb ip 
w/occ plnt frags, rthy txt; tr dull grn fluor w/slo 
grn gold cut & yel resid.

NIOBRARA "B" UPPER MARL

NIOBRARA "B" CHALK
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500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 38
ROT 80
PP 3560
SPM 74

100
RPCHX (ohms)
0200
RACLX (ohms)
0

11700 11750 11800 11850

7400 TVD

7500

7600

MD 11734 TVD 7514.37
INC 90.57 AZ 0.74
VS 3459.19

MD 11828 TVD 7515.06
INC 88.59 AZ 1.62
VS 3553.16NIOBRARA "B" LOWER MARL

CHALK (70%): md -dk gry w/lighter ntrlam, pos 
bioturb, md cons, micxtln, v arg -rthy, shly ip, 
scat clay nod inclu; MARL (30%): md -dk gry brn
mott, blky, md cons, carb ip w/occ plnt frags, rthy
txt; tr dull grn fluor w/slo grn gold cut & yel resid.

CHALK (80%): md -dk gry w/irreg lt crm bddng 
plns, md cons, micxtln, v arg -rthy and carb ip, 
occ p dev sh prtngs; MARL (20%): md gry brn, 
blky, md cons, carb ip w/occ plnt frags, rthy txt; 
tr dull grn fluor w/p grn gold cut w/occ strmrs,yel 
resid and faint ring.
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C4 (units)

0

MW 9.7/9.7 IN/OUT
VIS 54/55 IN/OUT
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Total gas (units)

0

100

MWD_GR (API)

0

04
07

20
14

100
RPCHX (ohms)
0200
RACLX (ohms)
0

11900 11950 12000 12050 121

7400 TVD

7500

7600

MD 11922 TVD 7518.34
INC 87.41 AZ 2.73
VS 3647.03

CHALK (100%): md -dk gry ntrbdd w/lt 
carbonate, irreg bddng plns w/pos bioturb, occ 
fos frags, tr carbonized plnt frags, no vis por, tr 
dull grn fluor, p grn gold cut w/scat strmrs.

CHALK (90%): md -dk gry ntrbdd w/lt carbonate, 
irreg bddng plns w/pos bioturb, occ fos frags, tr 
carbonized plnt frags, no vis por, tr dull grn fluor, 
p grn gold cut; MARL (10%): md gry brn mott 
w/occ dk gry patches, tr plnt frags.

CHALK (90%): md -d
chalk inclu, scat blk c
slow faint grn gold c
(10%): md gry mott w
inclu, irreg beddng p
fnly mica ip.
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500

ROP (ft/hour)

0
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Total gas (units)

0

100

MWD_GR (API)

0

WOB 25
ROT 85
PP 4345
SPM 74

100
RPCHX (ohms)
0200
RACLX (ohms)
0

12100 12150 12200 12250 12300

7400 TVD

7500

7600

MD 12111 TVD 7525.95
INC 87.98 AZ 1.09
VS 3835.77

MD 12206 TVD 7527.31
INC 90.37 AZ 0.45
VS 3930.74

CHALK (90%): md -dk gry w/deformed bddng, lt 
chalk inclu, scat blk carb spks; no vis fluor, v 
slow faint grn gold cut w/tr yel resid. MARL 
(10%): md gry mott w/irreg crm carbonate clay 
inclu, irreg beddng plns w/occ blk carb ntrlam, 

CHALK (100%): md gry, gry brn, rthy -sb cs txt & 
v shly ip w/p devel prtngs, locally carb, fnly mica 
ip, tr ghost fos struct, scat inoceramus frags; v 
p slow grn gold cut.

 CHALK (100%): md -dk gry w/deformed 
bddng, lt chalk inclu, scat blk carb spks; no 
vis fluor, v p slow faint grn gold cut w/tr yel 
resid.
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MW 9.7/9.7 IN/OUT
VIS 59/57 IN/OUT
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Total gas (units)

0
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MWD_GR (API)

0

End of file for GR 
data

100
RPCHX (ohms)
0200
RACLX (ohms)
0

12350 12400 12450 12500

7400 TVD

7500

7600

MD 12360 TVD 7526.72
INC 90.07 AZ 359.79
VS 4084.74

MD 12488 TVD 7525.41
INC 91.11 AZ 359.6
VS 4212.73

bddng, lt chalk inclu, scat blk carb spks; no 

 CHALK (90%): md -dk gry w/deformed bddng, lt 
chalk inclu, scat blk carb spks; no vis fluor, v p 
slow faint grn gold cut w/tr yel resid; MARL 
(10%): md gry mott w/irreg crm carbonate clay 
inclu, occ blk carb ntrlam, fnly mica ip.

CHALK (90%): md -dk gry w/lt chalk inclu, shly 
ip, scat blk carb spks; no vis fluor, faint grn gold 
cut w/tr yel resid; MARL (10%): md -dk gry mott, 
blky, md cons, cs -rthy txt, carb ip;
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500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 18
ROT 0
PP 4361
SPM 0/74

100
RPCHX (ohms)
0200
RACLX (ohms)
0

12550 12600 12650 12700 127

7400 TVD

7500

7600

MD 12583 TVD 7523.6
INC 91.08 AZ 358.93
VS 4307.7

MD 12722 TVD 7520.56
INC 91.08 AZ 358.93
VS 4446.66

CHALK (90%): md -dk gry w/lt chalk inclu, shly 
ip, scat blk carb spks; no vis fluor, faint grn gold 
cut w/tr yel resid; MARL (10%): md -dk gry mott, 
blky, md cons, cs -rthy txt, carb ip.

NIOBRARA "B" UPPER MARL

NIOBRARA "B" CHALK

NIOBRARA "B" LOWER MARL

 CHALK (80%): md gry w/lt crm inclu, tr free crm 
chalk, scat dull fluor, slow grn gold diffuse cut 
w/yel resid; MARL (20%): md -dk gry, gry brn 
mott, blky, cs -shly/rthy txt, p def bddng plns 
w/carb ntrlams;

4.5" production liner set and cemented at 
12707' ,WT: 11.6 ppf; Grade: HCP110 on April 9, 
2014.

(GOOLSBY BROTHERS & ASSOCIATES)

TD 12722' md @
04:31 hours, 
04/07/2014

PROJECTION TO BIT
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