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

Well Name: Henrickson Federal 36C-18HZ (Horizontal Hole Sectio n)
Location: Section 7, T3N, R66W, Weld County, CO.

License Number: API: 05-123-37670 Region: Wattenberg, DJ Basin
Spud Date: September 15, 2013 Drilling Completed: September 22, 2013

Surface Coordinates: NESW Sec 7 T3N R66W; 1885' FSL & 2078' FWL

Lat N 40.236993  Long W -104.822440
Bottom Hole Coordinates: SESW Sec 18 T3N R66W; 490' FSL, 2496' FWL  

Ground Elevation (ft): 4794' K.B. Elevation (ft): 4810'
Logged Interval (ft): 6500' To: 14528' Total Depth (ft): 14528' DTMD

Formation: Pierre Sands/Shales, Niobrara, Codell Target
Type of Drilling Fluid: Water & Poly to 6674', LSND 6674'-14528'

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

OPERATOR

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

Denver, CO 80202
CO Geologist, John Morgan

GEOLOGIST

Name: Andrew Krueger & Philip Wilcox
Company: Goolsby Brothers & Assoc. (GBA), Inc. (www.goolsbyb rothers.com)

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



E-logs

MWD GR 1017' - 14481'
MWD RES 7815' - 14481'

Casing

9 5/8" Surface Casing set @ 1017' MD
7"  Intermediate Casing set @ 7806'
4 1/2" Production Liner hung 09/24/2013, landed @ 1 4513'

Comments

1) Drilling Contractor:  Xtreme Drilling, Rig #20
    Toolpusher:             Tyler Humphrey & Brad H enderson
2) Company Man:        Marvin Hackworth & Ricky Car rol
3) Mud Comapny :       AES Drilling Fluids
                                      Engineer: Ray  Brewer
4) Directional Drilling: Baker Hughes
                                      Pulse Tool
     Drillers:                   Barry Combs, Scott  Stanford
    MWD:                        Robert Dix, Matt Yu le
5) Gas Equipment: Mudlogging Systems Inc.
     by Terra Services
     Redbox # ML-462 & Ratcliff Agitator

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 (min/ft)
Total gas (units)
MWD_GR (API)

MWD RES
RPCHX (ohms)

Slide/Rotate
Depth
Buster

Well Bore Cross Section

Oil Shows
Total Gas, C1-C5

TG (units)
C1 (units)
C2 (units)
C3 (units)
C4 (units)
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ROP (min/ft)
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Total gas (units)

0
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MWD_GR (API)

0
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RPCHX (ohms)

0

100

RPCHX (ohms)

0

7300 7350 7400 7450

7120 TVD

7170

7220

7120 TVD

7170

7220

MD 7298 TVD 7123.31
INC 53.2 AZ 179.16
VS -516.95

MD 7341 TVD 7147.88
INC 57.07 AZ 179.96
VS -481.68

MD 7383 TVD 7169.99
INC 59.41 AZ 181.53
VS -445.97

MD 7426 TVD 7191.55
INC 60.4 AZ 181.35
VS -408.78

MD 7468 TVD 7210.59
INC 65.66 AZ 180.46
VS -371.37

MRLSTN: (70%) drk gry-sl gry blk, sbrthy-sbwxy, plt y-sb plnr 
tab thru, jggd, rr calct frac fil, no vis por or pe rm, inffrd frac 
por, no ini fl, pred wk cuts, shly ip. CHLK (30%)

Niobrara C Chalk Top 7345'
MD (7150' TVD)

CHLK: (30%) med gy, rthy lstr, chlky txt, plty-blky , frm, micrite w/ 
20% arg mtx, sl tr calct & pyr mic lams as poss fra c fl, no pri 
fluor, p slw hzy cut, fr res rng MRLSTN: (70%)

CHLK: (40%) med gy, rthy lstr, chlky txt, plty-blky , frm, 
micrite w/ 20% arg mtx, sl tr calct & pyr mic lams as poss 
frac fl, no pri fluor, p slw hzy cut, fr res rng MR LSTN: 
(60%)

MRLSTN: (70%) drk gry-sl gry blk, sbrthy-sbwxy, plt y-sb plnr tab 
thru, jggd, rr calct frac fil, no vis por or perm, inffrd frac por, no 
ini fl, pred wk cuts, shly ip. CHLK (30%)
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5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

7500 7550 7600 7650 7700

7220 TVD

7270

7320

Scale Change

7220 TVD

7270

7320

MD 7468 TVD 7210.59
INC 65.66 AZ 180.46

MD 7511 TVD 7226.99
INC 69.51 AZ 180.39
VS -331.63

MD 7553 TVD 7240.98
INC 71.56 AZ 180.62
VS -292.03

MD 7596 TVD 7254.27
INC 72.44 AZ 181.44
VS -251.14

MD 7638 TVD 7265.45
INC 76.69 AZ 181.65
VS -210.68

MD 7681 TVD 7274.39
INC 79.31 AZ 180.28
VS -168.63

MRLSTN: (70%) drk gry-sl gry blk, sbrthy-sbwxy, plt y-sb plnr tab 
thru, jggd, rr calct frac fil, no vis por or perm, inffrd frac por, no 
ini fl, pred wk cuts, shly ip. CHLK (30%)

MRLSTN: (90%) drk gry-sl gry blk, sbrthy-sbwxy, plt y-sb plnr 
tab thru, jggd, rr calct frac fil, no vis por or pe rm, inffrd frac 
por, no ini fl, pred wk cuts, shly ip. CHLK (10%)

MRLSTN: (90%) drk gry-sl gry blk, sbrthy-sbwxy, plt y-sb plnr 
tab thru, jggd, rr calct frac fil, no vis por or pe rm, inffrd frac 
por, no ini fl, pred wk cuts, shly ip. CHLK (10%)

CHLK: (40%) med - med lt gy, chlky-amorph, frm-mod hd, 
plty-chnky, pred sl arg - cln, no vis por, NSFOC MR LSTN: 
(60%)

CHLK: (80%) med - med lt gy, chlky-amorph, frm-mod 
hd, plty-chnky, pred cln, no vis por, NSFOC MRLSTN:  
(20%)
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5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

Trip Gas 367 u

100

RPCHX (ohms)

0

7700 7750 7800 7850 7900

7220 TVD

7270

7320

MD 7724 TVD 7281.08
INC 82.77 AZ 180.08
VS -126.16 MD 7758 TVD 7284.7

INC 85 AZ 178.89
VS -92.36 MD 7849 TVD 7289.02

INC 89.56 AZ 178.58
VS -1.51

Ft Hays Top 7688' MD (7276' TVD) 
based on GR & Samples

LS: lt-lt med gry, occ med grybrn ip, sbrthy, chlky  ip, 
pred sbplty, occ jggd cttngs thru, stff, sl brttl, frly cln, 
no vis perm or por, infrrd frac por, dim near even ini 
fluor (pos mnrl fluor), wk dif cuts, gd dul grnish yel 
halos arnd grns, brt mlky oly res

LS: lt-lt med gry, occ med grybrn ip, sbrthy, chlky  ip, 
pred sbplty, occ jggd cttngs thru, stff, sl brttl, frly cln, 
no vis perm or por, infrrd frac por, dim near even ini 
fluor (pos mnrl fluor), wk dif cuts, gd dul grnish yel 
halos arnd grns, brt mlky oly res

Planned ICPL VS 0, Inc 90.00, TVD 7290

9/18-19/2013

Reached ICPL @ 7815' 17:38 9/17/2013. Short trip 
above KOP, pmp hgh vis swps, condition hole, TO 
DP, PU & run 7"csg to 7806' MD, PU new Bit, NB #2, 
6 1/8", Security, MMD54, #12301812, 5X20's, In @ 
7815'. OB #1, Drld 6787' in 26.5 hrs, ave ROP 256 f t/hr.

LS: lt brngy, lt-lt med gry, pred amorph-mic xln ip  - tr sbchlky, 
pred sbplty-sbchnky, dns, hd-brttl, v cln, sme uni mnrl fluor, no
cut
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Mud Data 09/18
@7815'
MW 10.2
Vis  45
PV  16
YP  11
Gel 6/11
Fil  5.8
Sol 8.4
pH 8.0
Cl 900
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ROP (min/ft)

0
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0
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MWD_GR (API)

0
100

RPCHX (ohms)

0

7950 8000 8050 8100

7220 TVD

7270

7320

MD 7940 TVD 7289.92
INC 89.31 AZ 177.62
VS 89.44

MD 8032 TVD 7290.42
INC 90.06 AZ 179.55
VS 181.4

MD 8123 TVD 7290.82
INC 89.44 AZ 180.37
VS 272.4

LS: lt brngy, lt-lt med gry, pred amorph-mic xln ip  - tr sbchlky,
pred sbplty-sbchnky, dns, hd-brttl, v cln, no vis p or, occ uni 
mnr fluor, no cuts, no res rng

Codell

Ft Hays

Target #1 7295' TVD @ 0'VS w/ 90 deg. incl. 
Drlg window 5' up / 5' down

LS: lt brngy, lt med gry, pred amorph - mic xln ip - tr sbchlky, 
sbchnky - sbplty, dns, hd  -brttl,  cln, no vis por , NSFOC
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WOB 10-11
ROP 52
RPM 0
SPM 0/79
SPP 2318



5

ROP (min/ft)

0

5000

Total gas (units)

0
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MWD_GR (API)

0
100

RPCHX (ohms)

0

8150 8200 8250 8300 8350

7220 TVD

7270

7320

MD 8214 TVD 7291.78
INC 89.35 AZ 181.94
VS 363.37

MD 8306 TVD 7292.55
INC 89.69 AZ 183.69
VS 455.26

LS: lt brngy, lt med gry, pred amorph - mic xln ip - tr
sbchlky, sbchnky - sbplty, dns, hd  -brttl,  cln, n o vis 
por, NSFOC

LS: lt brngy, lt med gry, pred amorph - mic xln ip - tr
sbchlky, sbchnky - sbplty, dns, hd  - brttl,  cln, no vis
por, NSFOC

9/20/2013

Trip @ 8317' due to MWD failure. P/U new MWD 
tools and TIH.

Trip Gas 219 u

LS: lt brngy, lt med gry, pred amorph - mic xln ip - tr
sbchlky, sbchnky - sbplty, dns, hd  - brttl,  cln, no vis
por, NSFOC

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.2
VIS 37

MW 9.6
VIS 38

MW 9.3
VIS 39

MW 9.3
VIS 40
PV 15
YP 9
Gels 6/10
Fil 4.6
Sol 5.3
pH 8.0
Cl- 1000
Ca 120
LGS 2.9

MW 9.8
VIS 40



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

Unit Maintenance - Trap 
Plugged

100

RPCHX (ohms)

0

8400 8450 8500 8550

7220 TVD

7270

7320

Scale Change

7240 TVD

7290

7340

MD 8398 TVD 7293.07
INC 89.66 AZ 183.49
VS 547.07

MD 8489 TVD 7293.08
INC 90.33 AZ 184.33
VS 637.86

LS: lt brngy, lt med gry, pred amorph - mic xln ip - tr
sbchlky, sbchnky - sbplty, dns, hd  - brttl,  cln, no vis
por, NSFOC

Note: Vertical Scale 
Depth Shift

LS: lt brngy, lt med gry, pred amorph - mic xln ip - tr
sbchlky, sbchnky - sbplty, dns, hd  - brttl,  cln, no vis
por, NSFOC

Codell

Ft Hays

LS: lt brngy, lt med gry, pred amorph - mic xln ip - tr
sbchlky, sbchnky - sbplty, dns, hd  - brttl,  cln, no vis
por, NSFOC
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MW 9.7
VIS 40

WOB 12-14
ROP 198
RPM 65
SPM 71/0
SPP 3050

MW 9.6
VIS 41
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ROP (min/ft)
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100

RPCHX (ohms)

0

8600 8650 8700 8750 8800

7240 TVD

7290

7340

MD 8581 TVD 7292.77
INC 90.06 AZ 183.53
VS 729.65

MD 8673 TVD 7293.07
INC 89.56 AZ 181.98
VS 821.54

MD 8765 TVD 7293.63
INC 89.75 AZ 180.21
VS 913.51

LS: lt brngy, lt med gry, pred amorph - mic xln ip - tr
sbchlky, sbchnky - sbplty, dns, hd  - brttl,  cln, no vis

LS: lt brngy, lt med gry, pred amorph - mic xln ip - tr
sbchlky, sbchnky - sbplty, dns, hd  - brttl,  cln, no vis
por, NSFOC

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  pred 
sbplty-sbchnky, dns, hd  - brttl,  cln, no vis por,  NSFOC
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Trap Plugged

MW 9.5
VIS 39
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0
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0
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0
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RPCHX (ohms)

0

8800 8850 8900 8950 9000

7240 TVD

7290

7340

7240 TVD

7290

7340

MD 8857 TVD 7293.66
INC 90.21 AZ 180.9
VS 1005.51

MD 8948 TVD 7291.81
INC 92.12 AZ 180.34
VS 1096.48

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  pred 
sbplty-sbchnky, dns, hd  - brttl,  cln, no vis por,  NSFOC

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC

Codell

Ft Hays
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WOB 11-13
ROP 187
RPM 65
SPM 72/0
SPP 3100



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

Unit Maintenance Unit Maintenance Low Gas 9140'-9230'

100

RPCHX (ohms)

0

9050 9100 9150 9200

7240 TVD

7290

7340

MD 9040 TVD 7289.3
INC 91.01 AZ 178.54
VS 1188.44

MD 9131 TVD 7289.33
INC 88.95 AZ 179.28
VS 1279.41

MD 9223 TVD 7290.05
INC 90.15 AZ 178.54
VS 1371.39

+/- 9' Throw

LS: bcmg v lt gy - lt brngy, lt med gry, pred amorp h - mic 
xln ip, pred sbchnky - sbblky, dns, hd  - brttl,  v  cln, no vis 
por, NSFOC

Ft Hays

Codell

Mudlog is Approx. on Depth w/ APC GeoSteering 
X-Section

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC
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Unit Maintenance Low Gas 9140'-9230'
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ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

Gas Trap Packed off with Cuttings

100

RPCHX (ohms)

0

9250 9300 9350 9400 9450

7240 TVD

7290

7340

MD 9315 TVD 7290.16
INC 89.72 AZ 178.01
VS 1463.35

MD 9406 TVD 7290.33
INC 90.06 AZ 179.09
VS 1554.32

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC

Target #2 7301' TVD @ 0'VS w/ 90 deg. incl. 
Drlg window 5' up / 5' down

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.3
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MW 9.4
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ROP (min/ft)
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Total gas (units)

0

200

MWD_GR (API)

0
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RPCHX (ohms)

0

9500 9550 9600 9650

7240 TVD

7290

7340

MD 9497 TVD 7290.66
INC 89.53 AZ 178.31
VS 1645.29

MD 9589 TVD 7292.62
INC 88.02 AZ 178.68
VS 1737.24

Target #2 7301' TVD @ 0'VS w/ 90 deg. incl. 
Drlg window 5' up / 5' down

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC
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WOB 12-14
ROP 247
RPM 65
SPM 80/0
SPP 3790

MW 9.4
VIS 42

MW 9.4
VIS 42
PV 14
YP 9
Gels 5/7
Fil 4.4
pH 8.1
Cl- 1100
Ca 120
LGS 2.9
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ROP (min/ft)

0
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Total gas (units)

0
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MWD_GR (API)

0
100

RPCHX (ohms)

0

9700 9750 9800 9850 9900

7240 TVD

7290

7340

MD 9680 TVD 7295.04
INC 88.94 AZ 180.55
VS 1828.2

MD 9772 TVD 7295.7
INC 90.24 AZ 180.89
VS 1920.19

MD 9864 TVD 7296.32
INC 88.98 AZ 179.63
VS 2012.18

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC
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MW 9.45
VIS 42

MW 9.5
VIS 43
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ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

9900 9950 10000 10050 10100

7240 TVD

7290

7340

MD 9955 TVD 7297.99
INC 88.92 AZ 180.13
VS 2103.16

MD 10047 TVD 7300.72
INC 87.68 AZ 179.16
VS 2195.12

Codell Top 9960 MD, 7300 TVD, 2108 VS

LS: lt brngy, lt med gry, pred amorph - mic xln ip,  
pred sbchnky - sbblky, dns, hd  - brttl,  cln, no v is 
por, NSFOC

SS (50%): med-med drk brnish gry, vf-fn grn, occ 
med grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc c mt,
drty snd w abndt sft drk lith incls thru, no pri fl uor, 
slw dif hzy grnish yel cuts, fr-gd dul yel res cld,  mod
gsy odor, sl drk brn stn, LS (50%)

SS (60%): med-med drk brnish gry, vf-fn grn, occ me d 
grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc cmt, drty 
snd w abndt sft drk lith incls thru, no pri fluor, slw dif 
hzy grnish yel cuts, fr-gd dul yel res cld, mod gsy  odor, 
sl drk brn stn, LS (40%) occ SH

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

WOB 13-14
ROP 254
RPM 60
SPM 79/0
SPP 3923

MW 9.3
VIS 42

MW 9.3
VIS 43



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

10150 10200 10250 10300

7240 TVD

7290

7340

MD 10138 TVD 7303.52
INC 88.79 AZ 180.23
VS 2286.07

MD 10229 TVD 7305
INC 89.35 AZ 180.51
VS 2377.06

MD 10315 TVD 7305.61
INC 89.84 AZ 182.07
VS 2463.03

SS (20%): med-med drk brnish gry, vf-fn grn, occ me d 
grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc cmt, drty 
snd w abndt sft drk lith incls thru, no pri fluor, slw dif 
hzy grnish yel cuts, fr-gd dul yel res cld, mod gsy  odor,
sl drk brn stn, LS (80%) occ SH

SS (85%): med-med drk brnish gry, vf-fn grn, occ me d 
grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc cmt, drty 
snd w abndt sft drk lith incls thru, no pri fluor, slw dif 
hzy grnish yel cuts, fr-gd dul yel res cld, mod gsy  odor,
sl drk brn stn, SH(15%) occ LS ctgs.

9/21/2013

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.4
VIS 44



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

CG 4423 u

100

RPCHX (ohms)

0

10350 10400 10450 10500 10550

7240 TVD

7290

7340

MD 10400 TVD 7304.95
INC 91.04 AZ 181.36
VS 2547.99

MD 10485 TVD 7304.14
INC 90.06 AZ 181.34
VS 2632.96

SS (90%): med-med drk brnish gry, vf-fn grn, occ me d 
grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc cmt, drty 
snd w abndt sft drk lith incls thru, no pri fluor, slw dif 
hzy grnish yel cuts, fr-gd dul yel res cld, mod gsy  odor, 
sl drk brn stn, SH(10%) occ LS ctgs.

SS (80%): med-med drk brnish gry, vf-fn grn, occ 
med grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc c mt,
drty snd w abndt sft drk lith incls thru, no pri fl uor, 
slw dif hzy grnish yel cuts, fr-gd dul yel res cld,  mod
gsy odor, sl drk brn stn, SH(20%)

Ft Hays

Codell

SS (85%): med-med drk brnish gry, vf-fn grn, occ me d 
grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc cmt, drty snd
w abndt sft drk lith incls thru, no pri fluor, slw dif hzy 
grnish yel cuts, fr-gd dul yel res cld, mod gsy odo r, sl 
drk brn stn, SH(10%), LS (5%)

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.3
VIS 44

WOB 13-14
ROP 229
RPM 60
SPM 78/0
SPP 3990

MW 9.35
VIS 45



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

SG

100

RPCHX (ohms)

0

10600 10650 10700 10750

7240 TVD

7290

7340

MD 10570 TVD 7304.64
INC 89.26 AZ 181.47
VS 2717.93

MD 10656 TVD 7304.72
INC 90.64 AZ 180.86
VS 2803.91

MD 10741 TVD 7303.11
INC 91.53 AZ 182.22
VS 2888.86

SS (85%): med-med drk brnish gry, vf-fn grn, occ me d 
grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc cmt, drty snd
w abndt sft drk lith incls thru, no pri fluor, slw dif hzy 
grnish yel cuts, fr-gd dul yel res cld, mod gsy odo r, sl 
drk brn stn, SH(10%), LS (5%)

SS (90%): med-med drk brnish gry, vf-fn grn, occ 
med grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc c mt,
drty snd w abndt sft drk lith incls thru, no pri fl uor, 
slw dif hzy grnish yel cuts, fr-gd dul yel res cld,  mod
gsy odor, sl drk brn stn, SH(10%)

SS (100%): med-med drk brnish gry, vf-fn grn, occ 
med grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc c mt,
drty snd w abndt sft drk lith incls thru, no pri fl uor, 
slw dif hzy grnish yel cuts, fr-gd dul yel res cld,  mod
gsy odor, sl drk brn stn

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.3
VIS 43



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

CG 4436 u

100

RPCHX (ohms)

0

10800 10850 10900 10950 11000

7240 TVD

7290

7340

MD 10826 TVD 7301.82
INC 90.21 AZ 181.06
VS 2973.82

MD 10911 TVD 7301.64
INC 90.03 AZ 182.09
VS 3058.78

MD 10996 TVD 7301.62
INC 90 AZ 178.36
VS 3143.77

SS (100%): med-med drk brnish gry, vf-fn grn, occ 
med grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc c mt,
drty snd w abndt sft drk lith incls thru, no pri fl uor, 
slw dif hzy grnish yel cuts, fr-gd dul yel res cld,  mod

SS (100%): med-med drk brnish gry, vf-fn grn, occ 
med grns, sl fri, sbrnd-sbang, fr-w srtd, wk calc c mt,
drty snd w abndt sft drk lith incls thru, no pri fl uor, 
slw dif hzy grnish yel cuts, fr-gd dul yel res cld,  mod
gsy odor, sl drk brn stn

SS (100%): med-med drk brnish gry, vf-fn grn, occ 
uncons trnsl med grns, sl fri, sbrnd-sbang, fr-w 
srtd, wk calc cmt, drty snd w abndt sft drk lith in cls 
thru, tr lse wht kaol cly flks, tr lse wht mic xln calct 
as poss frac fl, no pri fluor, no fluor w/ sd, v p  slw 
hzy cut, v p yellgn res rng,  sl drk brn stn

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.3
VIS 45

MW 9.4
VIS 45

WOB 6-8
ROP 225
RPM 60
SPM 78/0
SPP 3470



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

100

RPCHX (ohms)

0

11000 11050 11100 11150 11200

7240 TVD

7290

7340

7240 TVD

7290

7340

MD 10996 TVD 7301.62
INC 90 AZ 178.36
VS 3143.77

MD 11081 TVD 7301.39
INC 90.3 AZ 178.22
VS 3228.73

MD 11166 TVD 7302.02
INC 88.86 AZ 178.35
VS 3313.69

SS (100%): med-med drk brnish gry, vf-fn grn, occ 
uncons trnsl med grns, sl fri, sbrnd-sbang, fr-w 
srtd, wk calc cmt, drty snd w abndt sft drk lith in cls 
thru, tr lse wht kaol cly flks, tr lse wht mic xln calct 
as poss frac fl, no pri fluor, no fluor w/ sd, v p  slw 
hzy cut, v p yellgn res rng,  sl drk brn stn

SS (100%): med-med drk brnish gry, vf-fn grn, occ 
uncons trnsl med grns, sl fri, sbrnd-sbang, fr-w 
srtd, pred non - wk calc cmt, drty snd w abndt sft 
drk lith incls thru, tr lse wht kaol cly flks, tr l se wht 
mic xln calct as poss frac fl w/ mnrl fluor only, n o 
fluor w/ sd, v p  slw hzy cut, v p yellgn res rng, sl drk 
brn stn

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

MW 9.3
VIS 42

MW 9.3
VIS 43



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

CG 3590

100

RPCHX (ohms)

0

11250 11300 11350 11400

7240 TVD

7290

7340

MD 11252 TVD 7303.08
INC 89.72 AZ 177.99
VS 3399.63

MD 11337 TVD 7302.97
INC 90.43 AZ 178.66
VS 3484.6

MD 11422 TVD 7302.39
INC 90.36 AZ 178.5
VS 3569.57

SS (100%): med-med drk brnish gry, vf-fn grn, fri -  occ 
uncons med grs, sbrnd-sbang, fr-w srtd, pred non - wk 
calc cmt, drty snd w abndt sft drk lith incls thru,  est 
10-15% vis por, no pri fluor, v p  slw hzy cut, v p  yellgn 
res rng, sl drk brn stn

SS (100%): med-med drk brnish gry, vf-fn grn, fri -  occ 
uncons med grs, sbrnd-sbang, fr-w srtd, pred non - wk 
calc cmt, drty snd w abndt sft drk lith incls thru,  est 
10-15% vis por, no pri fluor, v p  slw hzy cut, v p  yellgn 
res rng, sl drk brn stn,

Mudlog is on Depth w/ APC, GeoSteering x-section

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.3
VIS 43



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

CG  u

100

RPCHX (ohms)

0

11450 11500 11550 11600 11650

7240 TVD

7290

7340

MD 11507 TVD 7301.71
INC 90.55 AZ 178.76
VS 3654.54

MD 11592 TVD 7300.85
INC 90.61 AZ 178.5
VS 3739.51

SS (100%): med-med drk brnish gry, vf-fn grn, fri -  occ 
uncons med grs, sbrnd-sbang, fr-w srtd, pred non - wk
calc cmt, drty snd w abndt sft drk lith incls thru,  est 
10-15% vis por, no pri fluor, v p  slw hzy cut, v p  yellgn 
res rng, sl drk brn stn,

Ft. Hays

Codell

SS (100%): med-med drk brnish gry, vf-fn grn, fri -  occ 
uncons med grs, sbrnd-sbang, fr-w srtd, pred non - wk 
calc cmt, drty snd w abndt sft drk lith incls thru,  est 
10-15% vis por, no pri fluor, v p  slw hzy cut, v p  yellgn 
res rng, sl drk brn stn

SS (100%): med-med drk brnish gry, vf-fn grn, fri -  occ 
uncons med grs, sbrnd-sbang, fr-w srtd, pred non - wk 
calc cmt, drty snd w abndt sft drk lith incls thru,  est 
10-15% vis por, no pri fluor, v p  slw hzy cut, v p  yellgn 
res rng, sl drk brn stn

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.3
VIS 43

WOB 9-11
ROP 346
RPM 60
SPM 78/0
SPP 4000

MW 9.4
VIS 41



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

11700 11750 11800 11850

7240 TVD

7290

7340

MD 11677 TVD 7300.49
INC 89.87 AZ 178.47
VS 3824.48

MD 11762 TVD 7301.03
INC 89.41 AZ 178.89
VS 3909.46

MD 11847 TVD 7301.97
INC 89.32 AZ 178.29
VS 3994.42

SS (100%): med-med drk brnish gry, vf-fn grn, fri -  occ 
uncons med grs, sbrnd-sbang, fr-w srtd, pred non - wk 
calc cmt, drty snd w abndt sft drk lith incls thru,  est 
10-15% vis por, no pri fluor, v p  slw hzy cut, v p  yellgn 
res rng, sl drk brn stn

SS: med-med drk brnish gry, vf-fn grn,  occ med grs , 
sbrnd-sbang, fr-w srtd, pred non - wk ptchy calc cm t 
ip, drty snd w abndt sft drk lith incls thru, est 1 0-15% 
vis por, no pri fluor, v p  slw hzy cut, v p yellgn  res rng,
sl drk brn stn

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.4
VIS 41

MW 9.4
VIS 40



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

CG CG

100

RPCHX (ohms)

0

11900 11950 12000 12050 12100

7240 TVD

7290

7340

MD 11933 TVD 7302.62
INC 89.81 AZ 180.02
VS 4080.41

MD 12018 TVD 7302.45
INC 90.43 AZ 181.17
VS 4165.4

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn

Codell

Ft Hays

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.4
VIS 43

WOB 13-14
ROP 419
RPM 60
SPM 79/0
SPP 3900



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

CG

100

RPCHX (ohms)

0

12100 12150 12200 12250 12300

7240 TVD

7290

7340

MD 12103 TVD 7301.53
INC 90.8 AZ 181.01
VS 4250.38

MD 12188 TVD 7300.44
INC 90.67 AZ 181.16
VS 4335.36

MD 12273 TVD 7299.24
INC 90.95 AZ 181.49
VS 4420.33

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.3
VIS 41



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

12350 12400 12450 12500

7240 TVD

7290

7340

MD 12358 TVD 7298.06
INC 90.64 AZ 180.92
VS 4505.3

MD 12443 TVD 7297.11
INC 90.64 AZ 180.67
VS 4590.29

MD 12528 TVD 7297.37
INC 89.01 AZ 180.4
VS 4675.28

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

Codell

Ft. Hays

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.4
VIS 41

WOB 6-9
ROP 347
RPM 60
SPM 78/0
SPP 3860



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

12550 12600 12650 12700 12750

7240 TVD

7290

7340

MD 12528 TVD 7297.37
INC 89.01 AZ 180.4 MD 12614 TVD 7298.9

INC 88.95 AZ 180.3
VS 4761.27

MD 12699 TVD 7299.82
INC 89.81 AZ 181.18
VS 4846.25

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.25
VIS 42



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

12800 12850 12900 12950

7240 TVD

7290

7340

MD 12784 TVD 7299.9
INC 90.09 AZ 181.85
VS 4931.22

MD 12869 TVD 7299.5
INC 90.45 AZ 182.59
VS 5016.16

MD 12954 TVD 7299.33
INC 89.78 AZ 182.18
VS 5101.08

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

5000

TG (units)

0

5000

C1 (units)

0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

MW 9.3
VIS 42
PV 14
YP 8
Gels 5/7
Sol 5.2
pH 8.0
Cl- 1200
Ca 80
LGS 2.7



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

CG

100

RPCHX (ohms)

0

13000 13050 13100 13150 13200

7240 TVD

7290

7340

MD 13039 TVD 7299.49
INC 90 AZ 181.04
VS 5186.05

MD 13124 TVD 7300.02
INC 89.29 AZ 180.73
VS 5271.04

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

Ft. Hays

Codell

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs
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TG (units)

0

5000
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0

5000

C2 (units)

0

5000

C3 (units)

0

5000

C4 (units)

0

WOB 12-14
ROP 375
RPM 60
SPM 78/0
SPP 4100

MW 9.5
VIS 42

MW 9.3
VIS 41



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

100

RPCHX (ohms)

0

13200 13250 13300 13350 13400

7240 TVD

7290

7340

7240 TVD

7290

7340

MD 13209 TVD 7300.57
INC 89.96 AZ 178.77
VS 5356.03

MD 13294 TVD 7300.6
INC 90 AZ 179.28
VS 5441.02

MD 13379 TVD 7300.65
INC 89.93 AZ 180
VS 5526.01

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs
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5000
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MW 9.3
VIS 42



5

ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

13450 13500 13550 13600

7240 TVD

7290

7340

MD 13549 TVD 7299.94
INC 90.55 AZ 180.67
VS 5696.01

MD 13634 TVD 7301.08
INC 89.9 AZ 178.65
VS 5781

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

Ft. Hays

Codell

No Sample

9/22/2013
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MW 9.3
VIS 42

WOB 14-15
ROP 440
RPM 60
SPM 78/0
SPP 4208

MW 9.4
VIS 42
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ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0
100

RPCHX (ohms)

0

13650 13700 13750 13800 13850

7240 TVD

7290

7340

MD 13634 TVD 7301.08
INC 89.9 AZ 178.65
VS 5781

MD 13720 TVD 7301.27
INC 89.84 AZ 178.03
VS 5866.96

MD 13805 TVD 7302.08
INC 89.07 AZ 177.48
VS 5951.89

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs
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MW 9.4
VIS 42

MW 9.3
VIS 42
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ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

CG

100

RPCHX (ohms)

0

13900 13950 14000 14050

7240 TVD

7290

7340

MD 13890 TVD 7303.1
INC 89.56 AZ 179.27
VS 6036.84

MD 13975 TVD 7303.33
INC 90.12 AZ 179.64
VS 6121.84

MD 14061 TVD 7303.04
INC 90.27 AZ 177.9
VS 6207.82

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

FT HAYS

CODELL

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls 
thru, est 10-15% vis por, no pri fluor, v p  slw hz y 
cut, v p yellgn res rng, sl drk brn stn com SH ctgs
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MW 9.4
VIS 43

WOB 15-16
ROP 395
RPM 60
SPM 78/0
SPP 4340
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ROP (min/ft)

0

5000

Total gas (units)

0

200

MWD_GR (API)

0

CG

100

RPCHX (ohms)

0

14100 14150 14200 14250 14300

7240 TVD

7290

7340

MD 14146 TVD 7302.6
INC 90.33 AZ 178.98
VS 6292.78

MD 14231 TVD 7302.86
INC 89.32 AZ 176.66
VS 6377.71

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls 
thru, est 10-15% vis por, no pri fluor, v p  slw hz y 
cut, v p yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs
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ROP (min/ft)

0
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Total gas (units)

0
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MWD_GR (API)

0

CG
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RPCHX (ohms)

0

14300 14350 14400 14450 14500

7240 TVD

7290

7340

MD 14316 TVD 7303.94
INC 89.22 AZ 178.3
VS 6462.62

MD 14401 TVD 7304.8
INC 89.62 AZ 179.27
VS 6547.59

MD 14471 TVD 7305.06
INC 89.96 AZ 178.73
VS 6617.58

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

SS: med-med drk brnish gry, vf-fn grn,  occ med 
grs, sbrnd-sbang, fr-w srtd, pred non - wk ptchy 
calc cmt ip, drty snd w abndt sft drk lith incls th ru, 
est 10-15% vis por, no pri fluor, v p  slw hzy cut,  v p 
yellgn res rng, sl drk brn stn com SH ctgs

FT HAYS
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14550

MD 14528 TVD 7305.1
INC 89.96 AZ 178.73
VS 6674.57

Projected Survey

DMTD reached @ 06:47 hrs on Sept. 22, 2013

Short Trip @ 14,528' DMTD, condition 
hole, hang 4 1/2" production liner. 
Landed @ 14,513'

Sharon Springs              6,969' (-2,159')             
Niobrara A                      7,019' (-2,209')             
Niobrara B                      7,128' (-2,318')            
Niobrara C                       7,150' (-2,340')            Ft 
Hays                             7,276' (-2,466')            DMTD 
                              14,528''                        
Production csg              14,513'

Geologic Tops Picked by John Morgan

MW 9.3
VIS 42
PV 14
YP 10
Gels 5/7
Sol 5.4
pH 8.1
Cl- 1200
Ca 80
LGS 3.1


