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Well Name: NRC 4C-8HZ
Location: Sec. 8 T1N R67W Weld County, CO.

License Number: API:051233841100  AFE: 208576 Region: Wattenberg
Spud Date: February 9th, 2014 Drilling Completed: February 17th, 2014

Surface Coordinates: 350' FSL, 690' FWL
Lat. 40.059340, Lon. -104.921482, Sec.8, T1NR67W

Bottom Hole
Coordinates:

1' FNL, 1105' FWL
Sec. 8, T1NR67W

Ground Elevation (ft): 5049' K.B. Elevation (ft): 5066'
Logged Interval (ft): 7000' To: 12951' Total Depth (ft): 12951'

Formation: Codell
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, Marek Ciesnik
Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbyb rothers.com)

Address: 575 Union Blvd.
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Lakewood CO. 80228



E-logs

Casing

Intermediate casing: 7", 26#, HTC 110 LTC, set at 8 190'
Liner: 4 1/2", packer and assembly, 11.5#, HCP 110,  LTC & D2X, set at 12931'

Comments

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
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MD 6955 TVD 6871.63
INC 5.93 AZ 157.43
VS -904.23

MD 7002 TVD 6918.34
INC 6.84 AZ 143.6
VS -908.73

MD 7049 TVD 6964.85
INC 9.74 AZ 133.15
VS -913.7

MD 7096 TVD 7011.09
INC 10.78 AZ 133.47
VS -919.44Anadarko Petroleum Corporation

                 NRC 4C-8HZ
       SW/SW Sec. 8 T1N R67W
             Weld County, CO
          API # 05-123-3384-11
          GL: 5049'  KB: 5066'

BHA #1: Bit # 1 - 8 3/4" PDC Smith 
SDI611, SN: JH5886 JETS 5x16; W/MWD 
GR/SURVEY  & Dir MM (1.95°) 0.28 RPG., 
IN @ 1,127'; OUT @ 8885'; DRILLED 7758
FT IN 19 HRS: AVG ROP 309 FT/HR.

Begin 50' Samples @ 7050'
Drilling in Lower Pierre Shale.

KOP @ 7000' md

SHALE (100%): md -dk gry, blky, fn -sl grtty txt, 
md frm, fnly sdy ip, NSFOC.

SHALE (100%): md -dk gry, gry brn, blky -sb flky, 
md frm, non calc, fnly sdy ip w/occ ss strngrs, 
NSFOC.

SHALE (100%): md gry, gry brn, blky, sb flky ip, 
pred fn txt w/occ vfg ss inclu, clayey ip, non 
calc, NSFOC.
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7200 TVD

7300
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MD 7143 TVD 7057.19
INC 11.68 AZ 132.77
VS -925.7

MD 7190 TVD 7103
INC 14.78 AZ 100.57
VS -930.04

MD 7238 TVD 7148.79
INC 20.38 AZ 79.24
VS -929.6

MD 7285 TVD 7192.62
INC 22.1 AZ 65.69
VS -924.43

MD 7332 TVD 7236.48
INC 20.31 AZ 47.48
VS -915.26

SHALE (100%): md gry, gry brn, blky, sb flky ip, 
pred fn txt w/occ vfg ss inclu, clayey ip, non 

SHALE (100%): md gry, gry brn, blky, splnty, fn 
txt, md frm -brttl, non calc, NSFOC.

Sloughing shale in sample

SHALE (100%): md gry w/occ sl brn cast, md frm 
-frm, brttl, v splintery ip w/abndt sloughing shale ,
fn -vfnly sdy txt, non calc, NSFOC.

SHALE (100%): md gry brn mott w/fos w/clay 
ntrbd, md frm, sl carb ip, non calc, tr xtln bent, 
NSFOC.

SH (100%) dk gy, mod w cmt, frm -m hd, pred 
sbplty - sbblky, rr flkry, m slty, fn dism mica, no n 
calc, fri, bnt, NFOC.

SH (100%) mdk gy-gybrn,  sbblky-sbplty, mod w 
cpcd, frm -m hd,  splty ip, rthy& sbwxy, fn dism 
mica.
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WT   9.9 / 9.9(IN/OUT)
VIS   40 / 37  (IN/OUT)
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MD 7379 TVD 7280.65
INC 20.02 AZ 28.52
VS -902.67

MD 7426 TVD 7324.58
INC 21.78 AZ 15.3
VS -887.18

MD 7473 TVD 7367.88
INC 23.98 AZ 17.24
VS -869.64

MD 7521 TVD 7411.45
INC 25.68 AZ 13.47
VS -850.21

MD 7568 TVD 7453.1
INC 29.45 AZ 10.85
VS -828.95

SH (100%) mdk gy-gybrn,  sbblky-sbplty, mod w 
cpcd, frm -m hd,  splty ip, rthy& sbwxy, fn dism 
mica.

SH (100%) mdk gy-gybrn,  sbblky-sbplty, mod w 
cpcd, frm -m hd,  splty ip, rthy& sbwxy, sl slty ip , 
fn dism mica, fri, NSFOC.

SHARON SPRINGS TOP  
@ 7458' MD,

SH (100%) mgy-gybrn, sbblky-sbplty, mod
w cpcd, frm -m hd, occ v hd, splty ip, rthy&
sbwxy ip, carb, fn dism mica, occ lams 
chlky mat, scat dk pel mat, fri, mod calc, 
NSFOC.

NIOBRARA "A" TOP @ 7504' MD,

SH (100%) m gy-gybrn, pred sbblky, mod frm -m 
hd, splty ip, rthy& sbwxy ip, marly ip w/ mic irr 
lams chlky mat, fn dism mica, scat dk pel mat, 
fri, m- occ v calc, NSFOC.

NIOBRARA "B" CHALK TOP @ 7592' ?

SH (60%) m gy, sbplty, mod frm -m hd, splty ip, 
carb, rthy& sbwxy ip, fn dism mica,  fri, non calc,  
NSFOC. CHALK (40%) mgy-gybrn, sbplty/sbblky, 
m hd to m sft, mrly, w/ scat dk pel mat, mod calc, 
NSFOC.
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VIS  42 / 42  (IN/OUT)

WT   10.1 / 10.0+(IN/OUT)
VIS   38 / 40  (IN/OUT)
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7600 TVD
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MD 7568 TVD 7453.1
INC 29.45 AZ 10.85

MD 7616 TVD 7493.55
INC 35.63 AZ 7.46
VS -803.47

MD 7663 TVD 7530.41
INC 41.01 AZ 5.96
VS -774.54

MD 7710 TVD 7564.81
INC 44.89 AZ 5.76
VS -742.69

MD 7757 TVD 7597.27
INC 47.72 AZ 6.48
VS -708.91

NIOBRARA "B" CHALK TOP @ 7592' ?

SH (60%) m gy, sbplty, mod frm -m hd, splty ip, 
carb, rthy& sbwxy ip, fn dism mica,  fri, non calc,  
NSFOC. CHALK (40%) mgy-gybrn, sbplty/sbblky, 
m hd to m sft, mrly, w/ scat dk pel mat, mod calc, 
NSFOC.

CHALK (80%) mgy-gybrn, sbplty/sbblky, m hd to 
m sft, mrly, rough text, par unident foss v calc, 
no flor/cut, slow & wk resid wh rng. SH (20%) m 
gy, sbplty, mod frm -m hd, splty ip, carb, rthy& 
sbwxy ip, fn dism mica,  fri, non calc,

NIOBRARA "C" CHALK @ 7706' MD

CHALK (90%) mgy-gybrn, sbplty/sbblky, m hd to 
m sft, mrly, w/ scat dk pel mat, mod calc, 
NSFOC.SH (10%) m gy, sbplty, mod frm -m hd, 
marly splty ip, carb, rthy& sbwxy ip, fn dism 
mica,  fri, non calc, NSFOC.

CHALK (70%) mgy-gybrn, sbplty/sbblky, m hd to 
m sft, mrly, w/ scat dk pel mat, mod calc, 
NSFOC.SH (30%) m gy, sbplty, mod frm -m hd, 
splty ip, carb, rthy& sbwxy ip, mrly, fri, non calc , 
NSFOC.
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MD 7804 TVD 7627.53
INC 52.13 AZ 5.91
VS -673.16

MD 7851 TVD 7654.64
INC 57.37 AZ 5.62
VS -634.98

MD 7899 TVD 7678.83
INC 62.09 AZ 5.36
VS -593.73

MD 7946 TVD 7698.96
INC 67.17 AZ 4.34
VS -551.43

MD 7993 TVD 7715.26
INC 72.25 AZ 3.66
VS -507.47

CHALK (70%) mgy-gybrn, sbplty/sbblky, m hd to 
m sft, mrly, w/ scat dk pel mat, mod calc, 
NSFOC.SH (30%) m gy, sbplty, mod frm -m hd, 
splty ip, carb, rthy& sbwxy ip, mrly, fri, non calc , 

CHALK (70%) ltgy-gybrn, mod sft, sbblky, clyey, 
pred m sft, mod arg, sl calc, unident foss frag 
intbd, rthy.  MRLST/SH (30%) dkgy-gy, mod 
sft-occ mod frm, sbplty-sbblky, arg, carb spks 
intbd, occ mic var/lam, occ foss frags.  No flor, 
gn/yel resid rng.

CHALK (75%) ltgy-gybrn, mod sft, sbblky, clyey, sl marly 
ip, m hd, carb/sl calc, fri, rthy. SH (25%) dkgy-gy blk, mod 
frm-mod sft, sbblky-sbplty, mod slty/arg, mod ltgy- gybrn 
chk, carb spks/dism pyr/mica intbd, sl mic var, occ  foss 
frags.  No flor, sl mlky cut w bl/gn resid rng .

CHALK (60%) ltgy-gybrn, mod sft, sbblky, clyey, 
pyr min, mod arg, sl calc foss frag intbd, rthy.  
MRLST/SH (40%) dkgy-gy, mod sft-occ mod frm, 
sbplty-sbblky, arg, carb spks intbd, occ mic 
var/lam, occ foss frags.  No flor, gn/yel resid rng .

Fort Hays Limestone 
@ 7969' MD LIMESTONE (100%): lt -md gry, micxtln fos 

micrite w/scat shaley ntrbd & p devel vug por, 
min fluor only, no sig cut.
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Mud Data @ 7,820'
Wt 10.1
Vis 44
PV/YP 15/11
Gel 5/13/17
pH 9.4
Fil 6.8
Cl 1500

Ca 80
Sd 0.4%
Sol 9.7%

WT   10.1 / 10.0+(IN/OUT)
VIS   39 / 39  (IN/OUT)
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MD 8040 TVD 7727.91
INC 76.5 AZ 3.78
VS -462.31 MD 8088 TVD 7737.68

INC 80 AZ 3.59
VS -415.42

MD 8124 TVD 7742.81
INC 83.64 AZ 3.24
VS -379.86

MD 8209 TVD 7749.16
INC 87.78 AZ 2.7
VS -295.23

LIMESTONE (100%): lt -md gry, micxtln fos 
micrite w/scat shaley ntrbd & p devel vug por, 
min fluor only, no sig cut.

Codell Sandstone 
@ 8040' MD

SAND (100%): clr -occ sl frstd, fn -vfg, p srtd, md
-wl cons w/md -dk brn gry, carb mtx w/approx 5% 
feldspar xtls, scat dull grn fluor, tr diffuse grn 
gold cut.

SAND (100%): clr -occ sl frstd, fn -vfg, p srtd, md
-wl cons w/md -dk brn gry, carb mtx w/occ blk 
lam, tr feldspar xtls, scat fn clay pellets, tr grn  
fluor, faint diffuse grn gold cut.

TD ICP @ 8190' md

BHA #2: Bit # 2 - 6 1/8" PDC Smith 
SDi513, SN: JH4562; JETS 5x16; 
W/MWD GR/SURVEY  & Dir MM 
(1.25°), 1.04 RPG IN @ 8190'; OUT @
8750'; DRILLED 560 FT IN 8 HRS: 
AVG ROP 70 FT/HR.
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WT   9.9 / 9.8+(IN/OUT)
VIS   42 / 40  (IN/OUT)

Mud Data @ 8190'
Wt 9.9
Vis 41
PV/YP 14/16
Gel 5/8/12
pH 9.3
Fil 5.8
Cl 1500

Ca 80
Sd 0.5%
Sol 8.7%
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MD 8304 TVD 7751.9
INC 88.92 AZ 2.85
VS -200.38

MD 8398 TVD 7752.18
INC 90.74 AZ 2.23
VS -106.48

SAND (100%): clr, frst ip, fn gr, sb ang, md srtd, 
md -hi sph, md cons w/dk gry brn -occ tan, calc 
mtx; tr feldspar xtls, carb, tr fluor, tr dull grn yel 
cut.

SAND (95%): clr, frst ip, fn gr, sb ang, md srtd, m d
-hi sph, md cons w/dk gry brn -occ tan, calc mtx;
tr feldspar xtls, carb, tr fluor, tr dull grn yel cut; 
SHALE (5%): md -dk gry, blky, grtty, md frm.

SAND (95%): clr, frst ip, fn gr, sb ang, md srtd, m d
-hi sph, md cons w/dk gry brn -occ tan, calc mtx;
tr feldspar xtls, carb, tr fluor, tr dull grn yel cut; 
SHALE (5%): md -dk gry, blky, grtty, md frm.
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MD 8493 TVD 7750.06
INC 91.81 AZ 2.21
VS -11.57

MD 8587 TVD 7747.56
INC 91.24 AZ 1.69
VS 82.34

SAND (95%): clr, frst ip, fn gr, sb ang, md srtd, m d
-hi sph, md cons w/dk gry brn -occ tan, calc mtx;
tr feldspar xtls, carb, tr fluor, tr dull grn yel cut; 
SHALE (5%): md -dk gry, blky, grtty, md frm.

SAND (100%): clr, frst, fn gr, sb ang, md srtd, md 
-hi sph, md cons w/md -dk gry, gry brn, carb mtx 
w/scat blk carb inclu, tr feldspar, tr biotite, md 
calc, scat fluor, slow grn gold cut.

SAND (100%): clr, frst, fn gr, sb ang, md srtd, md 
-hi sph, md cons w/md -dk gry, occ wht, gry brn, 
carb mtx w/scat blk carb inclu, md calc, scat 
fluor, slow grn gold cut; tr lt gry micrite, tr md gry 
shale.
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WT   9.3+ / 9.3+(IN/OUT)
VIS   35 / 41  (IN/OUT)
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MD 8682 TVD 7745.86
INC 90.81 AZ 0.59
VS 177.3

MD 8776 TVD 7743.98
INC 91.48 AZ 0.11
VS 271.28

MD 8870 TVD 7741.78
INC 91.21 AZ 359.06
VS 365.25

SAND (100%): clr, frst, fn gr, sb ang, md -lo sph, 
md srtd, md cons w/md -dk gry brn, calc mtx, tr 
feldspar, mica, shly ip w/sh strnrs/ntrbd, tr dull 
grn fluor, slow, diffuse, p grn gold cut.

SS (90%) lt gy - mlky, Qtzse, lvf gr, sbang, m-w sr t, wk consol to
lse, cly cmt, shly, slow strmg wk gn cut, no flor, est vis por 
8-10%. SH (10%) dk gy, sbplty, splty, fri, fn dism mica, non calc.

TOOH @ 8885.47'DUE TO 
THE MUD MOTOR 
FAILURE. (2/15/14)

BHA #3: Bit # 3 - 6 1/8" PDC 
Smith SDI513, SN: 
475-M5-136; JETS 5x16; 
W/MWD GR/SURVEY  & Dir 
MM (1.25°), 1.04 RPG IN @ 
8885'; OUT @ 12951'; 
DRILLED 4066 FT IN 24 
HRS: AVG ROP 170 FT/HR.
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MD 8965 TVD 7740.75
INC 90.03 AZ 359.44
VS 460.24

MD 9059 TVD 7740.62
INC 90.13 AZ 358.69
VS 554.22

BHA #3: Bit # 3 - 6 1/8" PDC 
Smith SDI513, SN: 
475-M5-136; JETS 5x16; 
W/MWD GR/SURVEY  & Dir 
MM (1.25°), 1.04 RPG IN @ 
8885'; OUT @ 12951'; 
DRILLED 4066 FT IN 24 
HRS: AVG ROP 170 FT/HR.

SAND (90%): clr, frstd, fn gr, sb ang, md sph, md 
srtd, md cons w/md -dk gry, gry-brn mtx w/blk 
carb inclu & scat clay pellets, scat dull fluor w/p  
diffuse cut w/occ strmrs; SHALE (10%): md gry, 
blky, flky-splnty, fn -grtty txt, non calc.

SAND (95%): clr, frstd, fn gr, sb ang, md sph, md 
srtd, md cons w/md -dk gry, gry-brn mtx w/blk 
carb inclu & scat clay pellets, scat dull fluor w/p  
diffuse cut w/occ strmrs; SHALE (5%): md gry, 
blky, flky-splnty, fn -grtty txt, non calc; tr tan 
sltstn.
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INC 89.8 AZ 357.8
VS 649.18

MD 9248 TVD 7741.5
INC 89.19 AZ 358.41
VS 743.12

SAND (95%): clr, fn gr, sb ang, md srtd, md -p 
cons w/sme uncons, md gry, gry brn, slty mtx 
w/shly ntrlam, calc cmt, scat dull fluor w/weak, 
diffuse grn gold cut; SHALE (5%): md gry, flky, fn
-grtty txt, md frm -frm/brittlle, mica, non calc.

SAND (95%): clr, frstd, fn gr, sb ang, md srtd, md 
cons w/md -dk gry, gry-brn mtx w/blk carb inclu &
scat clay pellets, scat dull fluor w/p diffuse cut 
w/occ strmrs; SHALE (5%): md gry, blky, 
flky-splnty, fn -grtty txt, non calc; tr tan sltstn, 
limestone.

SAND (95%): clr, frstd, fn gr, sb ang, md -wl srtd,  
md cons w/lt -md gry, brn gry mtx, tr feldspar 
xtls, scat crm clay pellets, calc cmt, tr fluor, 
slow, diffuse grn gold cut w/occ strmrs; SHALE 
(5%): md gry, flky, md frm -brttl, mica, non calc.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

WT   9.4+ / 9.6(IN/OUT)
VIS   37 / 43  (IN/OUT)



500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0

WOB 15
ROT 85
PP 3275
SPM 72

100
RPCHX (ohms)0200
RACLX (ohms)0

9350 9400 9450 9500 9550

7600 TVD

7700

7800

MD 9343 TVD 7742.15
INC 90.03 AZ 357.87
VS 838.07

MD 9437 TVD 7741.58
INC 90.67 AZ 359.97
VS 932.04

MD 9532 TVD 7740.63
INC 90.47 AZ 358.17
VS 1027.02

SAND (95%): clr, frstd, fn gr, sb ang, md -wl srtd,  
md cons w/lt -md gry, brn gry mtx, tr feldspar 
xtls, scat crm clay pellets, calc cmt, tr fluor, 
slow, diffuse grn gold cut w/occ strmrs; SHALE 
(5%): md gry, flky, md frm -brttl, mica, non calc.

SAND (100%): clr, fn gr, sb ang, md srtd, md cons
w/md -dk brn gry, v slty mtx w/calc cmt, scat fn 
clay pellets, tr feldspar, calc cmt, tr dull fluor,  
slow diffuse cut, est. 5% por; tr md gry, grtty, 
brttle shale.

SAND (90%): clr, fn gr, sb ang, md srtd, md cons w/ md 
-dk brn gry, v slty mtx w/calc cmt, scat fn clay pe llets, tr 
feldspar, scat blk carb spks, calc cmt, tr dull flu or, slow 
diffuse cut, est. 5% por; SHALE (10%): md gry, grtty, 
brttle, flky, non calc, mica.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

WT   9.5 / 9.6(IN/OUT)
VIS   48 / 44  (IN/OUT)



500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0
100
RPCHX (ohms)0200
RACLX (ohms)0

9600 9650 9700 9750

7600 TVD

7700

7800

MD 9626 TVD 7740.05
INC 90.24 AZ 356.6
VS 1120.92

MD 9721 TVD 7740.1
INC 89.7 AZ 357.05
VS 1215.77

SAND (90%): clr, fn gr, sb ang, md srtd, md cons w/ md 
-dk brn gry, v slty mtx w/calc cmt, scat fn clay pe llets, tr 
feldspar, scat blk carb spks, calc cmt, tr dull flu or, slow 
diffuse cut, est. 5% por; SHALE (10%): md gry, grtty, 

SAND (95%): clr, frstd, sb ang, md srtd, md -p 
cons w/shly lt -md brn gry, slty mtx w/lam bddng, 
sl carb ip, calc cmt, tr fluor, weak diffuse grn 
gold cut; SHALE (5%): md gry, glky, sb -splnty, 
md frm, brttl, mica, non calc.

SAND (95%): clr, frstd, sb ang, md srtd, md cons 
w/lt -md brn gry, occ wht, pred calc carbonate 
mtx w/shly mott, fnly carb ip, scat dull fluor 
w/weak diffuse slow cut, est. 6% por, calc cmt; 
SHALE (5%): md gry, flky, fn -grtty txt, md frm, 
fnly mica, non calc.

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

150

MWD_GR (API)

0

02
16

20
14 WOB 14.4-14.9

ROT 85
PP 3200
SPM 72

100
RPCHX (ohms)0200
RACLX (ohms)0

9800 9850 9900 9950 10000

7600 TVD

7700

7800

MD 9815 TVD 7740.16
INC 90.23 AZ 358.6
VS 1309.7

MD 9909 TVD 7739.91
INC 90.07 AZ 358.8
VS 1403.68

SAND (95%): clr, fn gr, sb ang, md srtd, md -hi 
sph, md -p cons w/md brn gry, v slty mtx w/scat 
fine clay pellets & tr blk carb spks, calc cmt, tr 
fluor, weak diffuse grn gold cut; SHALE (5%): md
gry, flky, fmr -brttle, fn txt, sl mica, non calc.

SAND (100%): clr, frstd, fn gr, sb ang, md srtd, p 
cons -uncons w/md brn, slty-shly mtx, fnly carb, 
tr fluor, weak diffuse grn gold cut; tr: shale: md 
gry, flky, fn txt, non calc.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

Mud Data @ 9895'
Wt 9.6
Vis 38
PV/YP 13/6
Gel 3/7/10
pH 9.4
Fil 8.6
Cl 2299

Ca 120
Sd 0.5%
Sol 8.2%



500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0

500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0
100
RPCHX (ohms)0200
RACLX (ohms)0

100
RPCHX (ohms)0200
RACLX (ohms)0

10000 10050 10100 10150 10200

7600 TVD

7700

7800

7600 TVD

7700

7800

MD 10004 TVD 7739.77
INC 90.1 AZ 0.1
VS 1498.67

MD 10098 TVD 7739.97
INC 89.66 AZ 0.74
VS 1592.67

MD 10193 TVD 7739.97
INC 90.34 AZ 1.95
VS 1687.64

SAND (95%): clr, frstd, fn gr, sb ang, md srtd, md 
-p cons w/md brn gry, slty mtx, calc cmt, tr fn 
clay pell, fnly carb ip, tr fluor, slow, diffuse gr n 
gold cut; SHALE (5%): md gry, flky, fn -grtty txt, 
md frm, non calc.

SAND (100%): clr, sl frstd, fn gr, sb ang, md -wl 
srtd, pred uncons w/occ md brn, slty mtx, scat 
fluor, tr dead oil, diffuse yel cut.; tr shale.

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



500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0
100
RPCHX (ohms)0200
RACLX (ohms)0

10250 10300 10350 10400

7600 TVD

7700

7800

MD 10287 TVD 7739.22
INC 90.57 AZ 1.23
VS 1781.6

MD 10382 TVD 7738.19
INC 90.67 AZ 0.93
VS 1876.58

SAND (100%): pred clr, fn gr, sb ang, md -p srtd 
w/abndt uncons, tr felds & pyr, scat fluor w/o 
solv, fair yel diffuse cut w/brt yel resid.

SAND (95%): clr, frstd, fn gr, p srtd, md -p cons 
w/brn -slty mtx, calc, scat stain, scat dull fluor 
w/sov, fair diffuse yel cut w/bright yel resid; 
SHALE (5%): md gry, blky, flky, fn txt, non calc.

SAND (100%): clr, frstd, fn gr, sb ang, pred 
uncons, abndt brn slt, tr felds xtls, tr dull grn 
fluor, fair diffuse yel cut w/brt yel resid; tr shale.

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

150

MWD_GR (API)

0
100
RPCHX (ohms)0200
RACLX (ohms)0

10450 10500 10550 10600 10650

7600 TVD

7700

7800

MD 10477 TVD 7737.69
INC 89.93 AZ 1.44
VS 1971.56

MD 10571 TVD 7737.65
INC 90.13 AZ 1.16
VS 2065.53

SAND (100%): clr, frstd, fn gr, sb ang, pred 
uncons, abndt brn slt, tr felds xtls, tr dull grn 
fluor, fair diffuse yel cut w/brt yel resid; tr shale.

SAND (100%): clr, frstd, fn gr, sb ang, p srtd 
w/occ cs qtz frags, abndt felds xtls, tr free pyr 
nugs, tr fluor w/o solv, brt yel cut w/strong resid; 
tr shale; tr dead oil in smpl.

SAND (100%): clr, frstd, fn gr, sb ang, md -p srtd,  
md cons w/md brn, brn gry, slty calc mtx, fnly 
carb ip w/tr stn, 15% fluor w/solv, scat brt yel 
strmrs, md diffuse grn gold cut.

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

150

MWD_GR (API)

0
100
RPCHX (ohms)0200
RACLX (ohms)0

10700 10750 10800 10850

7600 TVD

7700

7800

MD 10665 TVD 7737.84
INC 89.63 AZ 1.15
VS 2159.51

MD 10759 TVD 7737.9
INC 90.3 AZ 1.12
VS 2253.49

MD 10854 TVD 7738.21
INC 89.33 AZ 0.35
VS 2348.48

SAND (100%): clr, frstd, fn gr, sb ang, md -p srtd,  
md cons w/md brn, brn gry, slty calc mtx, fnly 
carb ip w/tr stn, 15% fluor w/solv, scat brt yel 
strmrs, md diffuse grn gold cut.

SAND (100%): clr, frstd, fn gr, sb ang, md -p srtd,  
md cons w/md brn, brn gry, slty calc mtx, fnly 
carb ip w/tr stn, 20% fluor w/solv, scat brt yel 
strmrs, fair, slow grn gold cut; tr md gry, grtty, 
splnty sh, tr limestone.

SS (100%)  ltgy-transl-lt brn,qtzse, lvf gr, sbang,  m-p srt, shly, tr 
calcite, m-wk consol, cly cmt, est vis por 10%, nea r even o stn, wk 
flor, brt yel-brn slow strmg cut,

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

150

MWD_GR (API)

0
100
RPCHX (ohms)0200
RACLX (ohms)0

10900 10950 11000 11050 11100

7600 TVD

7700

7800

MD 10948 TVD 7738.9
INC 89.83 AZ 359.66
VS 2442.48

MD 11042 TVD 7738.79
INC 90.3 AZ 359.77
VS 2536.48

SS (100%)  ltgy-transl-lt brn,qtzse, lvf gr, sbang,  m-p 
srt, shly, tr calcite, m-wk consol, cly cmt, est vi s por 
10%, as above. SS (90%)  ltgy-transl-lt brn,qtzse, lvf gr, sbang, m-p 

srt, shly, tr calcite, m-wk consol, cly cmt, est vi s por 
10%, near even o stn, wk flor, brt yel-brn slow str mg 
cut, SH (5%) dk gy, sbplty, pred hd, fri, non calc.

SS (100%)  ltgy-transl-lt brn, qtzse, lvf gr, sbang , 
m-p srt, shly, tr calcite, m-wk consol, cly cmt, es t
vis por 10%, near even o stn, wk flor, brt yel-brn 
slow strmg cut,

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

150

MWD_GR (API)

0

WOB 5.2
RPM 85
PP 3138
SPM 72

100
RPCHX (ohms)0200
RACLX (ohms)0

11100 11150 11200 11250 11300

7600 TVD

7700

7800

MD 11137 TVD 7739.07
INC 89.36 AZ 0.28
VS 2631.48

MD 11231 TVD 7739.96
INC 89.56 AZ 359.96
VS 2725.47

SS (100%)  ltgy-transl-lt brn, qtzse, lvf gr, sbang , 
m-p srt, shly, tr calcite, m-wk consol, cly cmt, es t
vis por 10%, near even o stn, wk flor, brt yel-brn 

SS (100%)  ltgy-transl-lt brn,qtzse, lvf gr, sbang,  m-p 
srt, shly, tr calcite, m-wk consol, cly cmt, est vi s por 
10%, near even o stn, wk flor, brt yel-brn slow str mg 
cut,

SS (95%) ltgy-transl-lt brn,qtzse, lvf gr, sbang, m  srt, shly, 
tr calcite, m consol to lse, cly cmt, est vis por 1 0-12%, 
freq spotty to near even o stn, wk yel flor, yel-br n strmg 
cut, SH (tr) m-dk gy, sbplty, fri, mod consol, non calc.

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

150

MWD_GR (API)

0
100
RPCHX (ohms)0200
RACLX (ohms)0

11350 11400 11450 11500

7600 TVD

7700

7800

MD 11326 TVD 7740.85
INC 89.36 AZ 359.24
VS 2820.46

MD 11420 TVD 7741.71
INC 89.6 AZ 359.57
VS 2914.45

MD 11514 TVD 7742.39
INC 89.56 AZ 358.49
VS 3008.44

SS (100%) ltgy-transl-lt brn,qtzse, lvf gr, sbang, 
m srt, shly, tr calcite, m consol to lse, cly cmt, 
est vis por 10-12%, freq spotty to near even o 
stn, wk yel flor, yel-brn strmg cut, as above,

SS (90%) ltgy-transl-lt brn, qtzse, lvf gr occ grdg  in Slt, 
sbang, w-m srt, shly, sil w/ cly cmt, est vis por 8 %, wk yel 
flor, spotty to near even o stns ip, brt yel slow s trmg cut. 
SH (10%) dk gy, sbplty, mod consol, w/ fn dism mica  fl, non 
calc, fri.

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

150

MWD_GR (API)

0

WOB 62.2
RPM 0
PP 3186
SPM 72

100
RPCHX (ohms)0200
RACLX (ohms)0

11550 11600 11650 11700 11750

7600 TVD

7700

7800

MD 11608 TVD 7743.06
INC 89.63 AZ 359.13
VS 3102.41

MD 11703 TVD 7743.61
INC 89.7 AZ 0.34
VS 3197.41

SS (95%) ltgy-transl-lt brn, qtzse, lvf gr occ grdg  in Slt, as 
above, est vis por 8%, wk yel flor, spotty to near even o stns ip, 
brt yel slow strmg cut. SH (10%) dk gy, sbplty, mod  consol, w/ fn 
dism mica fl, non calc.

SS (90%) ltgy-transl-lt brn, qtzse, lvf gr grdg in Slt ip, v shly, 
sil/sh cmt, mod w consol, fri, est vis por 5%, wk y el flor, 
spotty to near even o stns, brt yel slow strmg cut.  SH (10%) 
dk gy, sbplty, mod consol, w/ fn dism mica fl, non calc, as 
above.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

WT   9.9+ / 9.9+ (IN/OUT)
VIS   38 / 40  (IN/OUT)



500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0

WOB 19.1
RPM 85
PP 3780
SPM 72

100
RPCHX (ohms)0200
RACLX (ohms)0

11800 11850 11900 11950

7600 TVD

7700

7800

MD 11797 TVD 7743.92
INC 89.93 AZ 0.82
VS 3291.4

MD 11891 TVD 7744
INC 89.97 AZ 359.51
VS 3385.4

SS (100%) ltgy-transl-lt brn, qtzse, lvf gr grdg in  Slt ip, v shly,
sil/sh cmt, mod w consol, fri, est vis por 5%, wk y el flor, 
spotty to near even o stns, brt yel slow strmg cut.

SS (95%) ltgy-transl-lt brn, qtzse, lvf gr grdg in Slt ip, v 
shly, sil/sh cmt, occ fn wh specs (BENT) mod w cons ol, fri, 
est vis por 5%, wk yel flor, spotty to near even o stns, brt 
yel slow strmg cut. SH (5%) m-dk gy, sbplty, w cons ol, fn 
dism mica, non calc.

SS (95%) ltgy-transl-lt brn, qtzse, lvf gr grdg in Slt ip, v shly, 
sil/sh cmt, occ fn wh specs,  mod w consol, fri, es t vis por 
5%, wk yel flor, spotty/near even o stns, brt yel s low strmg 
cut.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

Mud Data @ 11,990'
Wt 9.9
Vis 41
PV/YP 12/11
Gel 4/8/13
pH 9.5
Fil 8.2
Cl 2200

Ca 120
Sd 0.25%
Sol 10.2%
ECD 10.10



500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0

WOB 20.8
RPM 73
PP 3778
SPM 72

100
RPCHX (ohms)0200
RACLX (ohms)0

12000 12050 12100 12150 12200

7600 TVD

7700

7800

MD 11986 TVD 7743.88
INC 90.17 AZ 359.1
VS 3480.39

MD 12080 TVD 7743.5
INC 90.3 AZ 358.13
VS 3574.36

MD 12175 TVD 7743.89
INC 89.23 AZ 359.04
VS 3669.33

SS (95%) ltgy-transl-lt brn, qtzse, lvf gr grdg in Slt ip, v shly, 
sil/sh cmt, occ fn wh specs,  mod w consol, fri, es t vis por 
5%, wk yel flor, spotty/near even o stns, brt yel s low strmg 

SS (85%) ltgy-transl-lt brn, qtzse, lvf gr grdg in Slt ip, v 
shly, sil/sh cmt, occ fn wh specs,  mod w consol, f ri, est 
vis por 8%, wk yel flor, spotty/near even o stns, b rt yel 
slow strmg cut. SH (15%) dk gy, sbplty, w consol, n on calc,
NSFOC.

SS (95%) ltgy-transl-lt brn, qtzse, lvf gr grdg in Slt ip, v 
shly, sil/sh cmt, occ fn wh specs,  mod w consol-wk  
consol & lse, fri, est vis por 8%, wk yel flor, spo tty/near
even o stns, brt yel slow strmg cut. SH (tr) dk gy as 
above.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

WT   10.0+ / 10.0 (IN/OUT)
VIS   38 / 41  (IN/OUT)



500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0

500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0
100
RPCHX (ohms)0200
RACLX (ohms)0

100
RPCHX (ohms)0200
RACLX (ohms)0

12200 12250 12300 12350 12400

7600 TVD

7700

7800

7600 TVD

7700

7800

MD 12269 TVD 7745.23
INC 89.13 AZ 358.85
VS 3763.31

MD 12364 TVD 7745.98
INC 89.97 AZ 359.87
VS 3858.3

SS (95%) ltgy-transl-lt brn, qtzse, lvf gr grdg in Slt ip, v 
shly, sil/sh cmt, occ fn wh specs,  mod w consol-wk  
consol & lse, fri, est vis por 8%, wk yel flor, spo tty/near
even o stns, brt yel slow strmg cut. SH (tr) dk gy as 

SS (90%) ltgy-transl-lt/m brn, qtzse, lvf gr grdg i n Slt ip, v shly, sil/sh cmt, fri, m 
hd/consol. occ fn wh bent specs, est vis por 8%, wk  yel flor, spotty/near even 
o stns, brt yel slow strmg cut. SH (10%) dk gy sbpl ty, w consol, w/ fn pyr min, 
non calc, NFOC.

SS (90%) ltgy-transl-lt/m brn, qtzse, lvf gr grdg i n Slt ip, 
v shly, sil/sh cmt, fri, m hd/consol. tr calcite, o cc fn wh 
bent specs, est vis por 8%, wk yel flor, spotty/nea r 
even o stns, brt yel slow strmg cut. SH (10%) dk gy  
sbplty, w consol, w/ dism fn fl mica/pyr, NFOC.

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



500

ROP (ft/hour)

0

5000

Total gas (units)

0

150

MWD_GR (API)

0
100
RPCHX (ohms)0200
RACLX (ohms)0

12450 12500 12550 12600

7600 TVD

7700

7800

MD 12458 TVD 7745.7
INC 90.37 AZ 359.7
VS 3952.29

MD 12552 TVD 7744.57
INC 91.01 AZ 359.49
VS 4046.28

SS (90%) ltgy-transl-lt/m brn, qtzse, lvf gr grdg i n Slt ip, v 
shly, sbang, w-m srt, sil/sh/cly cmt, fri, m hd/con sol. tr calc,
occ fn wh bent specs, est vis por 8%, wk yel flor, 
spotty/near even o stns, brt yel slow strmg cut. SH  (10%) 
dk gy sbplty, w consol, w/ dism fn fl mica/pyr, NFO C.

SS (90%) ltgy-transl-/m brn, qtzse, lvf gr, sbang, w - m srt, 
grdg in Slt ip, v shly, sil/sh/cly cmt, fri, m hd/c onsol, occ sft & 
lse. tr calc, est vis por 8%, wk yel flor, spotty/n ear even o 
stns, brt yel slow strmg cut. SH (10%) dk gy sbplty , w consol,
w/ dism fn fl mica/pyr, NFOC.
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WT  10.1+ / 10.1 (IN/OUT)
VIS   41 / 42  (IN/OUT)
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RPCHX (ohms)0200
RACLX (ohms)0

12650 12700 12750 12800 12850

7600 TVD

7700

7800

MD 12646 TVD 7743.68
INC 90.07 AZ 358.01
VS 4140.25

MD 12741 TVD 7743.99
INC 89.56 AZ 355.9
VS 4235.11

MD 12835 TVD 7744.05
INC 90.37 AZ 357.14
VS 4328.94

SS (90%) ltgy-transl-/m brn, qtzse, lvf gr, sbang, w - m srt, grdg in Slt ip, v shly, 
sil/sh/cly cmt, fri, m hd/consol, occ sft & lse. tr  calc, est vis por 8%, wk yel flor, 
spotty/near even o stns, brt yel slow strmg cut. SH  (10%) dk gy sbplty, w 
consol, As above.

SAND (90%): clr, frstd, fn gr, sb ang, md srtd, md -p cons w/lt -md 
brn gry, carb slty mtx w/carbonate clay inclu & sca t stn, 8% fluor 
w/solv, fair, diffuse yel cut; SHALE (10%): md gry, blky, flky, sb 
splnty, md frm, brittl, fn -grtty txt & fnly mica i p, non calc.
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VIS   41 / 40 (IN/OUT)
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RPCHX (ohms)0200
RACLX (ohms)0

12900 12950 13000 13050

7600 TVD

7700

7800

MD 12882 TVD 7743.65
INC 90.6 AZ 357.07
VS 4375.88

MD 12951 TVD 7742.93
INC 90.6 AZ 357.07
VS 4444.78

SAND (90%): clr, frstd, fn gr, sb ang, md srtd, md 
-p cons w/lt -md brn gry, carb slty mtx w/abndt 
clay pellet inclu, scat stn, tr felds xtls, 5-10% 
fluor w/solv, fair, diffuse yel cut; SHALE (10%): 
md gry, flky, md frm, brittl, fn -grtty txt, non ca lc.

Production 
casing set at 
12931' md.

SAND (95%): clr, frstd, fn gr, sb ang, md srtd, md 
cons w/wht -md brn gry, carb clayey mtx, calc 
cmt, mott stn, scat fluor, md diffuse brt yel cut; 
SHALE (5%): md gry, md gry brn, flky, sb splnty, 
md frm -frm, brttl, non calc.

REACHED TD @ 12,951 ON 
FEBRUARY 16, 2014 AT 6:25 
PM MDT

Survey projected to bit
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