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Measured Depth Log

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

Location: SWSE Sec. 8 T1N R67W Weld County, CO.
License Number: API:051233909200  AFE:  xxxx Region: Wattenberg

Spud Date: May 8, 2014 Drilling Completed: May xxth, 2014
Surface Coordinates: 350' FSL, 1810' FEL

Lat. xxxxx, Lon. -xxxxxx, Sec.8, T1N R67W
Bottom Hole Coordinates: 460' FNL, 2345' FEL

Lat. xxxxxx, Lon. -xxxxxx, Sec. 8, T1NR67W
Ground Elevation (ft): 5063' K.B. Elevation (ft): 5076'

Logged Interval (ft): 7200' To: xxxxx' Total Depth (ft): xxxx'
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.goolsbybrothers.com)
Address: 575 Union Blvd.

Suite 208, 
Lakewood CO. 80228



E-logs

Casing

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



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)
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Total gas (units)

0

100

MWD_GR (API)

0

WOB 21
RPM 31
PP 3943
SPM 75/79

100RPCHX (ohms)0200RACLX (ohms)0

100RPCHX (ohms)0200RACLX (ohms)0

7100 7150 7200 7250 7300

7000 TVD

7100

7200

7000 TVD

7100

7200

MD 7132 TVD 6989.77
INC 0.47 AZ 65.64
VS -937.52

MD 7181 TVD 7038.77
INC 1.34 AZ 38.68
VS -936.99

MD 7228 TVD 7085.72
INC 3.84 AZ 13.56
VS -935.03

MD 7275 TVD 7132.5
INC 7.01 AZ 7.38
VS -930.66

Anadarko Petroleum Corporation
                 NRC 28C-8HZ
       SW/SE Sec. 8 T1N R67W
             Weld County, CO
          API # 05123390920000
          GL: 5063'  KB: 5076'

Bit # 1 - 8.75"  Smith SDI611, SN: 
JJH9055; Jets 4x16, 2x16; w/MWD 
GR/Survey BHA & Dir MM (1.5°) 0.28 
RPG., In @ xxx'; Out @xxx'; Drilled 
xxx' in xxxhrs: Average ROP xxx ft/hr.

Begin 50' Samples @ 7200'
Drilling in Lower Pierre Shale.

KOP @ 7200' MD

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

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

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

100

MWD_GR (API)

0

WOB 21.5
RPM 0
PP 3943
SPM 75/79

WOB 48.2100RPCHX (ohms)0200RACLX (ohms)0

7350 7400 7450 7500

7200 TVD

7300

7400

Scale Change

7200 TVD

7300

7400

MD 7322 TVD 7179
INC 9.61 AZ 8.45
VS -923.93

MD 7369 TVD 7225.03
INC 13.63 AZ 10.63
VS -914.6

MD 7414 TVD 7268.46
INC 16.65 AZ 13.09
VS -903.11

MD 7464 TVD 7316.07
INC 18.89 AZ 12.69
VS -888.23

MD 7511 TVD 7360.11
INC 21.96 AZ 10.86
VS -872.17

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

SH (100%) dk gy, mod w cmt, frm -m hd, pred sbplty
- sbblky, rr flkry, m slty, fn dism mica, non calc, fri, 
bnt, NFOC.

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.

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  
@ 7497' MD (7347' TVD),

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.
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ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

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

7400 TVD

7500

7600

MD 7558 TVD 7402.97
INC 26.47 AZ 6.35
VS -853.12

MD 7605 TVD 7444.33
INC 30.23 AZ 2.34
VS -830.87

MD 7653 TVD 7485.23
INC 32.88 AZ 359.59
VS -805.76

MD 7700 TVD 7523.55
INC 37.81 AZ 357.98
VS -778.59

MD 7747 TVD 7559.52
INC 42.31 AZ 358.66
VS -748.36

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 

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

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.

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.

NIOBRARA "B" CHALK TOP @ 
7675' MD (7503' TVD)

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 @ 
7782' MD (7585' TVD)
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Scale Change

7600 TVD

7700

7800

MD 7794 TVD 7592.66
INC 47.95 AZ 359.23
VS -715.07

MD 7888 TVD 7648.62
INC 58.85 AZ 359.95
VS -639.72

MD 7936 TVD 7671.99
INC 62.87 AZ 0.39
VS -597.81

MD 7983 TVD 7692.32
INC 65.88 AZ 1.09
VS -555.44

NIOBRARA "C" CHALK @ 
7782' MD (7585' TVD)

CHALK (85%) mgy-gybrn, sbplty/sbblky, m hd to m 
sft, mrly, w/ scat dk pel mat, mod calc, NSFOC.SH 
(15%) m gy, sbplty, mod frm -m hd, marly splty ip, 
carb, rthy& sbwxy ip, fn dism mica,  fri, non calc, 
NSFOC.

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

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.

MRLST/SH (60%) 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 (40%) 
ltgy-gybrn, mod sft, sbblky, clyey, pyr min, mod arg, sl calc foss frag intbd, rthy.
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ROP (ft/hour)
Total gas (units)
MWD_GR (API)
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MD 8030 TVD 7710.36
INC 68.98 AZ 1.31
VS -512.06

MD 8077 TVD 7725.83
INC 72.59 AZ 1.06
VS -467.69 MD 8124 TVD 7738.05

INC 77.26 AZ 359.7
VS -422.32 MD 8171 TVD 7746.11

INC 82.98 AZ 359.03
VS -376.04

MRLST/SH (60%) 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 (40%) 
ltgy-gybrn, mod sft, sbblky, clyey, pyr min, mod arg, sl calc foss frag intbd, rthy.

FORT HAYS LS @ 8037' MD (7713' TVD)

LIMESTONE (85%): lt -md gry, mic xln, pred micr, w/ occ 
unident frags foss. ind, no visual por, min fluor only, no 
cut. SH (15%) m gy, sbplty, mod frm -m hd, splty ip, carb, 
rthy& sbwxy ip, fn dism mica,  fri, non calc,

CODELL SS @ 8105' MD (7734' TVD)

SS (90%) m-dk gy, qtzse, lvf gr, m srt, sbang, wk 
consol, sh & cly cmt, est visual por 10%, yel flor, 
near even o stn, slow strmg cut.

SS (90%)  m-dk gy-transl-lt brn,qtzse, lvf gr, sbang, m-p 
srt, shly, tr calcite, m-wk consol, cly cmt, est vis por 10%, 
near even o stn, wk flor, brt yel-brn slow strmg cut, SH 
(10%) dk gy, sbplty, pred hd, fri, non calc.

SS (85%)  m-dk gy-transl-lt brn,qtzse, lvf gr, sbang, 
m-p srt, shly, m-wk consol, cly/sh cmt, est vis por 
10-12%, near even o stn, wk flor, brt yel-brn slow 
strmg cut, SH (15%) dk gy, sbplty, pred hd, fri, non 
calc.

7'INTERMEDIATE CASING SET 
AT 8246' ON MAY13, 2014

REACHED ICP @ 8260' ON MAY 11, 
2014 AT 11:20 PM
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MD 8327 TVD 7756.29
INC 89.53 AZ 359.07
VS -220.48

MD 8421 TVD 7755.82
INC 91.04 AZ 358.53
VS -126.51

SS (85%)  m-dk gy-transl-lt brn,qtzse, lvf gr, sbang, 
m-p srt, shly, m-wk consol, cly/sh cmt, est vis por 
10-12%, near even o stn, wk flor, brt yel-brn slow 
strmg cut, SH (15%) dk gy, sbplty, pred hd, fri, non 

7'INTERMEDIATE CASING SET 
AT 8246' ON MAY13, 2014

REACHED ICP @ 8260' ON MAY 11, 
2014 AT 11:20 PM

RESUMED DRILLING ON MAY 13, 
2014 AT 5:15 PM

SAND (80%): clr, occ sl frstd, fn gr, sb ang, md srtd, 
md cons w/arg shly mtx; SH (20%): md gr, v clayey, 
md frm, w/occ carb discolor, sb fiss ip; scat dull grn 
fluor w/sl grn gold diffuse cut.

SAND (85%): clr, occ frst, fn gr, sb ang, md srtd, md
cons w/md gry shly mtx, est. 10% por, sl grn gold 
cut; SH (15%): md gry, blky, clay txt, md frm, sb fiss 
ip, non calc; tr felds xtls, occ carbonized fos frag 
inclu.
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8500 8550 8600 8650 8700

7600 TVD

7700

7800

MD 8610 TVD 7750.33
INC 92.29 AZ 358.31
VS 62.34

SAND (90%): clr, frst, fn gr, sb ang, md -hi sph, md 
cons w/md gry shly mtx w/scat stn, tr dull grn fluor, 
sl grn gold cut w/brt yel resid ring; SH (10%): md 
gry, blky, rthy -clayey txt, md frm, slty, sl carb ip.

SAND (95%): clr, occ frstd, fn gr qtz, md srtd, md 
cons boundstone w/md gry clay/sh, fnly sdy mtx 
w/occ felds xtls, approx. 10% por w/sl grn gold cut 
w/br yel resid ring; SHALE (5%): md gry, fn 
-rthy/clayey txt, md frm, blky -flky, sb fiss ip.

SAND (95%): clr, occ frstd, fn gr qtz, md srtd, md 
cons boundstone w/md gry clay/sh, fnly sdy mtx 
w/occ felds xtls, approx. 10% por w/sl grn gold cut 
w/br yel resid ring; SHALE (5%): md gry, fn 
-rthy/clayey txt, md frm, blky -flky, sb fiss ip.
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ROT 86
PP 3365
SPM 73
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8750 8800 8850 8900

7600 TVD

7700

7800

MD 8798 TVD 7743.89
INC 91.64 AZ 358.93
VS 250.17

MD 8798 TVD 7743.89
INC 91.64 AZ 358.93
VS 250.17

SAND (95%): clr, occ frstd, fn gr qtz, md srtd, md 
cons boundstone w/md gry clay/sh, fnly sdy mtx 
w/occ felds xtls, approx. 10% por w/sl grn gold cut 
w/br yel resid ring; SHALE (5%): md gry, fn 
-rthy/clayey txt, md frm, blky -flky, sb fiss ip.

SAND (95%): clr, frstd, fn gr, sb ang -ang qtz, md 
-wl srtd, md -p cons w/sme uncons, md gry shly mtx
grdng nto vvfg wht ss mtx, tr felds, irreg stn, tr 
fluor w/sl grn gold cut; SH (5%): md gry, blky, fn txt,
md frm, brttl strngrs.

SAND (95%): clr, frstd, fn gr, sb -ang, md srtd, md 
-p cons w/ wht vvfg sdy to md gry shly mtx, tr felds, 
dk brn stn, scat fluor, est 12% por, sl grn gold cut 
w/brt yel resid ring; SHALE (5%): md dk gry, rthy, 
md frm, sb fiss as strngrs.
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Mud Data @ 8915'
Wt 9.8
Vis 48
PV/YP 10/14
Gel 7/9/12
Fil 5.8
Sol 8.2
H2O 99.0

pH 9.0
Cl 1400
Hd 120
Ca 100
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8950 9000 9050 9100 9150

7600 TVD

7700

7800

MD 8987 TVD 7741.01
INC 90.1 AZ 0.27
VS 439.13

SAND (100%): pred clr, fn gr, md -p srtd, md -p 
cons w/sdy -shly mtx w/abndt brn stn, scat fluor 
w/solv, sl, strgn grn gold cut w/yel resid; tr md gry, 
blky, flky, rthy shale; tr crm ls.

SAND (95%): clr, frstd, fn gr, sb ang -ang, md -p 
srtd, md -p cons w/pred md gry -gry brn, shly mtx 
w/occ carb spk inclu, abndt brn stn, est 12% por, tr 
felds, scat fluor, sl grn gold cut w/brt yel resid ring; 
SHALE (5%): md gry, blky, flky, sb fiss ip, md frm, fn
- sl rthy txt, brttl.
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PP 3875
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100RPCHX (ohms)0200RACLX (ohms)0

9200 9250 9300 9350 9400

7600 TVD

7700

7800

7600 TVD

7700

7800

MD 9175 TVD 7742.55
INC 88.96 AZ 359.14
VS 627.12

MD 9270 TVD 7743.22
INC 90.24 AZ 359.06
VS 722.1

MD 9364 TVD 7742.61
INC 90.5 AZ 357.78
VS 816.06

SAND (95%): clr, frstd, fn gr, sb ang -ang, md -p 
srtd, md -p cons w/pred md gry -gry brn, shly mtx 
w/occ carb spk inclu, abndt brn stn, est 12% por, tr 
felds, scat fluor, sl grn gold cut w/brt yel resid ring; 
SHALE (5%): md gry, blky, flky, sb fiss ip, md frm, fn
- sl rthy txt, brttl.

SAND (95%): clr, fn gr, sb ang, md srtd, md cons 
w/lt -md gry shly clay mtx w/locally abndt brn stn, tr 
felds xtls, occ carb inclu, tr fluor, sl grn gold strmng
cut w/brt yel resid ring; SHALE (5%): md -md dk 
gry, blky, flky, md frm, fn -occ rthy txt, scat 
carbonized plnt frags, tr fnly dis mica.

SAND (90%): clr, frstd, fn gr, sb ang -ang, md -p 
srtd, md cons w/lt -md gry shly mtx, abndt brn stn, 
scat dull grn fluor, sl grn gold cut w/strng brt yel 
resid; SHALE (10%); md gry, blky, flky, md frm 
w/clayey ntrbd, carb ip, tr microfos inclu.
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9450 9500 9550 9600

7600 TVD

7700

7800

MD 9459 TVD 7741.72
INC 90.57 AZ 357.73
VS 910.99

SAND (90%): clr, frstd, fn gr, sb ang -ang, md -p 
srtd, md cons w/lt -md gry shly mtx, abndt brn stn, 
scat dull grn fluor, sl grn gold cut w/strng brt yel 
resid; SHALE (10%); md gry, blky, flky, md frm 
w/clayey ntrbd, carb ip, tr microfos inclu.

SAND (60%): clr, fn gr, sb ang, md -p srtd, md cons 
w/clr -md gry clay/shale mtx w/irreg brn stn, scat 
carb inclu, tr fluor, fair grn gold cut w/brt yel resid; 
LIMESTONE (10%): lt crm gry micrite w/partial 
resolution & scat vug por; SHALE (30%): md gry, 
flky, fn -grtty txt, md frm -frm/brittl, fnly mica, non 
calc.

Difficulty sliding
TOOH FOR NEW BIT/BHA --MAY 14, 2014 
AT 7:30 AM

SAND (95%): clr, frstd, fn gr, ang -sb ang, md -p 
srtd, md cons w/wht -md gry brn, clayey shale mtx 
w/abndt clary pellet inclu, 7-10% est. por, tr dull grn 
fluor w/sl grn gold cut w/yel resid ring; SHALE 
(5%): md gry, flky, splnty, md frm, brittl w/grtty txt, 
fnly mica.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW IN/OUT 9.7/9.7+
VIS IN/OUT 45/43

MW IN/OUT 9.6/9.6+
VIS IN/OUT 46/47



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

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

9650 9700 9750 9800 9850

7600 TVD

7700

7800

MD 9742 TVD 7745.18
INC 88.03 AZ 357.5
VS 1193.69

MD 9836 TVD 7747.76
INC 88.83 AZ 358.09
VS 1287.59

SAND (95%): pred frstd w/sme clr, fn gr, sb ang, md 
sph, md srtd, p cons -uncons, md gry shly mtx ip, 
scat fluor w/solv, sl grn gold cut w/yel resid ring; 
SHALE (5%): md gry, blky, flky, fn -grtty txt w/occ 
vvfg ss ntrbd, md frm, brttl, non calc.

SAND (95%): pred frstd w/sme clr, fn gr, sb ang, md 
sph, md srtd, p cons -uncons, md gry shly mtx ip, 
scat fluor w/solv, sl grn gold cut w/yel resid ring; 
SHALE (5%): md gry, splnty, md frm, brttl, non calc.

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MUD DATA @9700
MW 9.6
VIS 46
PV 13
YP 13
GS 6/8/10
FIL 5
CK 2.0

SOL 7.7
pH 9.7
CL 2100
CA 100



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

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

9900 9950 10000 10050 10100

7600 TVD

7700

7800

MD 9930 TVD 7748.58
INC 90.17 AZ 358.46
VS 1381.54

MD 10024 TVD 7747.84
INC 90.74 AZ 359.09
VS 1475.51

SAND (90%): frstd, clr, fn gr, md -wl srtd, md cons 
w/md -md dk gry brn, v shly mtx, tr felds, tr fluor, sl 
grn gold cut w/brt yel resid ring; SHALE (10%): md 
dk gry, blky, fn -sb rthy txt w/sl greasy appear, carb, 
md frm, non calc.

SAND (95%): clr, frstd, fn gr, md -wl srtd, md cons 
w/md -dk gry, gry brn, shly mtx w/locally abndt stn, 
scat dull grn fluor, sl grn gold cut w/brt resid ring, 
est. 10-12% por; SHALE (5%): md dk gry, fn txt, 
splnty, frm -md frm, brit, abndt carb ip.

SAND (95%): frstd, clr, fn gr, sb ang -ang, md -p 
srtd, md sph, md -p cons w/abndt uncons, md gry 
brn, v slty mtx w/occ carb ntrbd, scat clay pellets, 
even brn stn, dull grn fluor w/sl, strong grn gold cut
w/brt yel resid ring; SHALE (5%): lt -md gry, gry brn,
flky, splnty, grtty txt, md frm, britt.

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

05
15

20
14

100RPCHX (ohms)0200RACLX (ohms)0

10150 10200 10250 10300

7600 TVD

7700

7800

MD 10118 TVD 7746.55
INC 90.84 AZ 358.14
VS 1569.48

MD 10212 TVD 7745.89
INC 89.97 AZ 357.58
VS 1663.41

SAND (95%): frstd, clr, fn gr, sb ang -ang, md -p 
srtd, md sph, md -p cons w/abndt uncons, md gry 
brn, v slty mtx w/occ carb ntrbd, scat clay pellets, 
even brn stn, dull grn fluor w/sl, strong grn gold cut
w/brt yel resid ring; SHALE (5%): lt -md gry, gry brn,
flky, splnty, grtty txt, md frm, britt.

SAND (95%): frstd, clr, fn gr, sb ang -ang, md -p 
srtd, md sph, md -p cons w/abndt uncons, md gry 
brn, v slty mtx w/occ carb ntrbd, scat clay pellets, 
even brn stn, dull grn fluor w/sl, strong grn gold cut
w/brt yel resid ring; SHALE (5%): lt -md gry, gry brn,
flky, splnty, grtty txt, md frm, britt.

SAND (100%): clr, frstd, fn gr, sb ang -ang, md -lo 
sph, uncons -p cons w/md gry brn, slty/shly mtx, 
abndt fn crm clay pellet inclu, scat blk carb spks, tr 
dull fluor w/sl grn gold cut w/resid ring; SHALE 
-trace

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
100RPCHX (ohms)0200RACLX (ohms)0

10350 10400 10450 10500 10550

7600 TVD

7700

7800

MD 10401 TVD 7745.12
INC 90.5 AZ 357.65
VS 1852.24

MD 10495 TVD 7744.87
INC 89.8 AZ 359
VS 1946.2

SAND (100%): clr, frstd, fn gr, sb ang -ang, md -lo 
sph, uncons -p cons w/md gry brn, slty/shly mtx, sl 
grn gold cut w/yel resid ring; tr shale, tr dirty wht ls.

SAND (100%): frstd, clr, fn gr, md srtd, pred 
uncons, md -lo sph w/occ cs qtz frags, lmy/shly mtx 
ip w/calc cmt, no vis fluor, md grn gold cut;, tr ls, tr 
md gry 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

100

MWD_GR (API)

0

500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

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

100RPCHX (ohms)0200RACLX (ohms)0

10600 10650 10700 10750 10800

7600 TVD

7700

7800

7600 TVD

7700

7800

MD 10590 TVD 7745.09
INC 89.93 AZ 358.3
VS 2041.17

MD 10684 TVD 7745.34
INC 89.77 AZ 358.1
VS 2135.12

MD 10778 TVD 7745.77
INC 89.7 AZ 358.72
VS 2229.09

SAND (100%): frstd, clr, fn gr, sb ang -ang, md -wl 
srtd, md -hi sph, md cons w/md -dk brn gry, 
clay-shale mtx w/fn crm clay pellets, carb spks, tr 
felds, scat dull fluor w/solv & sl grn gold cut w/brt 
yel resid ring; SHALE (trace): md gry, flky, fn -grtty 
txt, frm -md frm, brt, non calc.

SAND (100%): frstd, clr, fn gr, sb ang -ang, md -wl 
srtd, md -hi sph, md -p cons w/md -dk brn gry, 
clay-shale mtx, occ wht, vvfg ss mtx, tr dull fluor 
w/solv, sl grn gold cut w/brt yel resid ring; trace 
shale.

SAND (100%): frstd, clr, fn gr, sb ang, md srtd, md 
sph, md cons w/vshly gry brn mtx, fnly carb, scat 
brn stn, tr pos fluor, sl grn gold cut w/yel resid ring.

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



Total gas (units)
MWD_GR (API)

500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

RPCHX (ohms)
RACLX (ohms)

100RPCHX (ohms)0200RACLX (ohms)0

10850 10900 10950 11000

7600 TVD

7700

7800

MD 10873 TVD 7746.52
INC 89.4 AZ 0
VS 2324.08

MD 10968 TVD 7747.92
INC 88.93 AZ 1.94
VS 2419.18

SAND (100%): frstd, clr, fn gr, sb ang, md srtd, md 
sph, md cons w/vshly gry brn mtx, fnly carb, scat 
brn stn, tr pos fluor, sl grn gold cut w/yel resid ring.

SAND (95%): frstd, fn gr, sb ang, md -lo sph, pred 
uncons w/occ p cons w/shly mtx, tr vvfg wht ss, scat
dull fluor, grn gold cut; SHALE (5%): md gry, 
splnty, flky, md frm, brtt.

SAND (95%): frstd, clr, ang -sb ang, md -wl srtd, p 
cons -uncons, v shly gry brn mtx w/abndt stn ntrbd,
tr dull grn fluor, sl, strong grn gold cut; SHALE 
(5%): md -dk gry, splnty, fn -grtty txt, frm -md frm, 
brtt, fnly carb ip w/occ ss ntrlam.

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
100RPCHX (ohms)0200RACLX (ohms)0

11050 11100 11150 11200 11250

7600 TVD

7700

7800

MD 11157 TVD 7748.91
INC 90.47 AZ 1.93
VS 2608.07

MD 11251 TVD 7747.21
INC 91.61 AZ 3.07
VS 2701.96

SAND (100%): wht, frstd, clr, fn gr, sb ang, md srtd, 
md sph, p cons w/lt -md gry shly-clay mtx w/fn clay 
pellets, abndt brn stn, scat dull fluor w/solv, strong 
grn gold cut.

SAND (100%): wht-frstd, clr, fn gr, sb ang, md srtd, 
md sph, uncons -p cons w/md -dk brn gry 
shale-clay mtx, abndt tan clay pellet inclu, tr felds 
xtls, even brn stn w/scat fluor & sl grn gold cut 
w/brt yel ring cut; tr shale.

SAND (95%) 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, 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

100

MWD_GR (API)

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

11300 11350 11400 11450 11500

7600 TVD

7700

7800

MD 11440 TVD 7743.99
INC 90.34 AZ 2.52
VS 2890.7

SAND (95%) 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, SH (tr) m-dk gy, sbplty, fri, 
mod consol, non calc.

SAND (100%)  ltgy-transl-lt brn, qtzse, lvf -uvf gr, 
sbang, m-p srt, shly, tr calcite, wk consol-lse, cly 
cmt, est vis por 12-14%, near even o stn, wk flor, brt 
yel-brn slow strmg cut,

SAND (100%)  ltgy-transl-lt brn, qtzse, lvf to uvf gr, 
sbang, m-p srt, shly, tr calcite, wk consol to lse, est vis 
por 12%, 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

100

MWD_GR (API)

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

11550 11600 11650 11700

7600 TVD

7700

7800

MD 11534 TVD 7744.21
INC 89.4 AZ 1.2
VS 2984.65

MD 11628 TVD 7744.6
INC 90.13 AZ 359.99
VS 3078.64

MD 11722 TVD 7744.18
INC 90.37 AZ 359.09
VS 3172.64

SAND (100%)  ltgy-transl-lt brn, qtzse, lvf to uvf gr, 
sbang, m-p srt, shly, tr calcite, wk consol to lse, est vis 
por 12%, near even o stn, wk flor, brt yel-brn slow SAND (100%)  ltgy-transl-lt brn, qtzse,uvf lf gr, 

sbang/coarse, m-p srt, sl shly, unconsol to sl consol,
est vis por 12-14%, near even o stn, wk flor, yel-brn 
slow strmg cut,

SAND (100%)  ltgy-transl-lt brn, qtzse, lvf to uvf gr, 
sbang-ang, m-p srt, shly, tr calcite, wk consol-lse, est vis 
por 14%, 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

100

MWD_GR (API)

0

WOB 10.5
RPM 85
PP 3790
SPM 73

100RPCHX (ohms)0200RACLX (ohms)0

11750 11800 11850 11900 11950

7600 TVD

7700

7800

MD 11817 TVD 7744.16
INC 89.66 AZ 0.25
VS 3267.63

MD 11911 TVD 7744.35
INC 90.1 AZ 0.29
VS 3361.63

SAND (100%)  ltgy-transl-lt brn, qtzse,uvf lf gr, 
sbang/coarse, m-p srt, sl shly, unconsol to sl consol, 
est vis por 12-14%, near even o stn, wk flor, yel-brn 
slow strmg cut,

SAND (100%)  ltgy-transl-lt brn, qtzse,uvf lf gr, 
sbang/coarse, m-p srt, sl shly, unconsol to sl consol, est 
vis por 12-14%, near even o stn, wk flor, 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

100

MWD_GR (API)

0

500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

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

100RPCHX (ohms)0200RACLX (ohms)0

12000 12050 12100 12150 12200

7600 TVD

7700

7800

7600 TVD

7700

7800

MD 12006 TVD 7743.93
INC 90.4 AZ 0.64
VS 3456.63

MD 12100 TVD 7743.49
INC 90.13 AZ 0.03
VS 3550.62

MD 12195 TVD 7744.32
INC 88.86 AZ 359.36
VS 3645.62

SAND (100%)  ltgy-transl-lt brn, qtzse, uvf lf gr, 
sbang-ang, m-p srt, sl shly, w/ tr of calc, moderately 
consol to unconsol, est vis por 12-14%,near even o 
stn, wk flor, yel-brn slow strmg cut,

SAND (100%)  ltgy-transl-lt brn, qtzse,uvf lf gr, 
sbang/coarse, m-p srt, shly, pred m consol to lse, sl 
calc ip, est vis por 12%, near even o stn, wk flor, 
yel-brn slow strmg cut,

SAND (100%)  ltgy-transl-lt brn, qtzse,uvf gr, sbang,
m srt, shly, pred m consol to lse, sl calc ip, est vis 
por 12%, near even o stn, wk flor, 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

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

WT  9.8 / 10.0 (IN/OUT)



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

0

WOB 11.5
RPM 85
PP 3890
SPM 73

100RPCHX (ohms)0200RACLX (ohms)0

12250 12300 12350 12400 12450

7600 TVD

7700

7800

MD 12383 TVD 7747.56
INC 89.16 AZ 358.23
VS 3833.54

SAND (100%)  ltgy-transl-lt brn, qtzse,uvf gr, sbang,
m srt, shly, pred m consol to lse, sl calc ip, est vis 
por 12%, near even o stn, wk flor, yel-brn slow strmg

SAND (100%)  ltgy-transl-lt brn, qtzse,uvf lf gr, sbang,
m-p srt, shly, pred m consol  ,cly/shale infill, sl calc ip, 
est vis por 12%, near even o stn, wk flor, yel-brn slow 
strmg cut,

SAND (100%)  ltgy-transl-lt brn, qtzse,uvf lf gr, 
sbang, m srt, shly, pred m consol, ly/shale infill, sl 
calc ip, est vis por 12%, near even o stn, wk flor, 
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

100

MWD_GR (API)

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

12450 12500 12550 12600 12650

7600 TVD

7700

7800

MD 12478 TVD 7748.53
INC 89.67 AZ 358.06
VS 3928.49

MD 12572 TVD 7748.78
INC 90.03 AZ 357.6
VS 4022.42

MD 12666 TVD 7748.53
INC 90.27 AZ 356.72
VS 4116.3

SAND (100%)  ltgy-transl-lt brn, qtzse,uvf- lf gr,sbang, m 
srt, shly, tr calcite, pred m consol, cly/shale infill, sl calc ip, 
est vis por 12%, near even o stn, wk flor, yel-brn slow strmg 
cut,

SAND (100%)  ltgy-transl-lt brn, qtzse, uvf to lf gr, 
sbang, m srt, shly, pred m consol  ,cly/shale infill, sl calc
ip, est vis por 12%, near even o stn, wk flor, 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

100

MWD_GR (API)

0

WOB 4.5
RPM 85
PP 3595
SPM 73

100RPCHX (ohms)0200RACLX (ohms)0

12700 12750 12800 12850 12900

7600 TVD

7700

7800

MD 12666 TVD 7748.53 MD 12761 TVD 7748.2
INC 90.13 AZ 355.85
VS 4211.1

MD 12855 TVD 7748.03
INC 90.07 AZ 354.54
VS 4304.77

SAND (100%)  ltgy-transl-lt brn, qtzse, uvf to lf gr, 
sbang, m srt, shly, pred m consol, cly/shale infill, sl 
calc ip, est vis por 12%, near even o stn, wk yel flor, 
yel-brn slow strmg cut,

SAND (100%)  ltgy-transl-lt brn, qtzse, uvf to lf gr, sbang, m 
srt, shly, pred m consol, cly/shale infill, sl calc ip, est vis por 
12-14%, near even o stn, wk yel flor, yel-brn slow strmg cut,

SAND (100%)  ltgy-transl-lt brn, qtzse, uvf to lf gr, 
sbang, m srt, shly, pred m consol, cly/shale infill, sl 
calc ip, est vis por 12-14%, near even o stn, wk yel 
flor, 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

WT  9.7 / 10.0 (IN/OUT)



500

ROP (ft/hour)

0

5000

Total gas (units)

0

100

MWD_GR (API)

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

12950 13000 13050 13100

7600 TVD

7700

7800

SAND (100%)  ltgy-transl-lt brn, qtzse, uvf to lf gr, 
sbang, m srt, shly, pred m consol, cly/shale infill, sl 
calc ip, est vis por 12-14%, near even o stn, wk yel 

SAND (100%)  ltgy-transl-lt brn, qtzse, uvf to lf gr, sbang, 
m srt, shly, pred m consol, cly/shale infill, sl calc ip, est vis 
por 12-14%, near even o stn, wk yel flor, yel-brn slow strmg 
cut,

TD @ 13002'REACHED ON MAY 
15,2014 AT 2:15 PM MDT
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0


