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Geographic Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

COJUMBINE LO(

Scale: 5"/ 100’
Measured Depth Log

EWS 4

NE, SE, Sec 18, T2N, R63W

County Weld

Colorado
USA Rig Number Ensign 121
05-123-44167-00 Field Wattenberg
DJ Drilling Completed 2/21/2017
2/10/2017

NE, SE, Sec 18, T2N, R63W

2157' FSL, 498' FEL
40.137050, -104.472640

NE, SE, Sec 18, T2N, R63W

2157' FSL, 498' FEL

40.137050, -104.472640

4877 K.B. Elevation 4890’
109' To 10190 Total Depth 10190
Pierre to Fountain

Water Based Mud

J
w
Operator
Company Petrotek
Address 5935 S Zang St Ste 200
Littleton, CO 80127
J
AY4 )
Geologist Zone Color Coding
Name Arron Payne . Qil Condensate . Gas
Note . Core . Pressure
Company Petrotek Error B vater Seal
Address 5935 S Zang St Ste 200
Littleton, CO 80127
J \\ J
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Loggers on site Dennis C. Vertrees, Andrew Martens, Mark Koury
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DRILLING DATA IMPORTED FROM N Bloodhound Calibrated || COLUMBINE LOGGING INC. RIGGED UP
PASON 80 || Gas Bump from Trailer 1470u  |_|{ON 2/9/2017, 2-MAN LOGGING WITH
Bit # 1 —| Gas Bump from Trap 826u |~ BLOODHOUND UNIT #313, BEGAN
Type: Smith-Mi616 LOGGING @ 08:47 MST, ON 2/10/17
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calc; scat mica, nfsoc

TOOH TO CHECK FOR MUD BALLING ON
BHA AND BIT AT 308' MD @ 10:42 MST,
CLEANED BIT, WAITED ON DE-FOAMING
CHEMICAL, TIH, RESUMED DRILLING @
15:42 MST

MD: 313"
Inclination: 0.4°
Azimuth: 319.5°
TVD: 313

SH: dk gy-blk, gy ip, sb plty-sb blky,
mod frm-frm, carb-lig, non calc, SS:
wh-It gy, rr clr-trnsl, vf-f gr, mod sft, sb
rnd-sb ang, por srtd, slty-cly mtx, p
por, slty-shy ip, CLYST: It gy-gy,
sm-slty tex, occ lith frag incl, sb
blky-blky, v sft, v gumbo, occ v sl calc;
nfsoc

MUD WT: 9.25/ VIS: 37/ pH 8.6

MD: 405'
Inclination: 0.4°
Azimuth: 339.8°
TVD: 404.99'

MUD WT: 9.0/ VIS: 36

SH: dk gy-blk, gy ip, sb plty-sb blky,
mod frm-frm, carb-lig, non calc, SS:
wh-It gy, rr clr-trnsl, vf-f gr, mod sft, sb
rnd-sb ang, por srtd, slty-cly mtx, p
por, slty-shy ip, CLYST: It gy-gy,
sm-slty tex, occ lith frag incl, sb
blky-blky, v sft, v gumbo, occ v sl calc;
nfsoc
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MD: 496'
Inclination: 0.4°
Azimuth: 342.9°
TVD: 495.99'

SH: dk gy-blk, gy ip, sb plty-sb blky,
mod frm-frm, carb-lig, non calc, SS:
wh-It gy, rr clr-trnsl, vf-f gr, mod sft, sb
rnd-sb ang, por srtd, slty-cly mtx, p
por, slty-shy ip, CLYST: It gy-gy,
sm-slty tex, occ lith frag incl, sb
blky-blky, v sft, v gumbo, occ v sl calc;
nfsoc

MD: 587"
Inclination: 0.4°
Azimuth: 343.8°
TVD: 586.99'

MUD WT: 9.3/ VIS: 36/ pH 8.6

CLYST: It gy-gy, sm-slty tex, occ lith
frag incl, sb blky-blky, v sft, v gumbo,
occ v sl calc, SH: dk gy-blk, plty-sb
plty, mod frm-frm, carb, non calc,
SLTY SH: gy-dk gy, sb plty-sb blky,
mic gr, slty tex, mod frm; nfsoc

MD: 679"
Inclination: 0.3°
Azimuth: 320.1°
TVD: 678.99'
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MUD WT: 9.2/ VIS: 36/ pH 8.7

CLYST: It gy-gy, sm-slty tex, occ lith
frag incl, sb blky-blky, v sft, v gumbo,
occ v sl calc, SH: dk gy-blk, plty-sb
plty, mod frm-frm, carb, non calc,
SLTY SH: gy-dk gy, sb plty-sb blky,
mic gr, slty tex, mod frm; nfsoc

MD: 770
Inclination: 0.4°
Azimuth: 326.4°
TVD: 769.99'

CLYST: It gy-gy, sm-slty tex, occ lith
frag incl, sb blky-blky, v sft, v gumbo,
occ v sl calc, SLTY SH: gy-dk gy, sb
plty-sb blky, mic gr, slty tex, mod frm;
SHY SS: It gy, vf-f gr, mod srt, v sft-fri,
mod cmt; nfsoc

MD: 863"
Inclination: 0.3°
Azimuth: 267.5°
TVD: 862.98'
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ROP: 464.6 ft/hr

WOB: 10.1 klbs |

RPM: 35 RPM __|

SPM#1: 72 spm |
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CLYST: It gy-gy, sm-slty tex, occ lith
frag incl, sb blky-blky, v sft, v gumbo,
occ v sl calc, SLTY SH: gy-dk gy, sb
plty-sb blky, mic gr, slty tex, mod frm;
SHY SS: It gy, vf-f gr, mod srt, v sft-fri,
mod cmt; nfsoc

Depth: 1,012

Mud Weight: 9.3
Viscosity: 37

Yield Pt: 5

API Filtrate: 8.4
Solids: 5.5%

pH: 8.7

Chlorides: 3,700 mg/I

MUD WT: 9.2/ VIS: 36/ pH 8.8

TD SURFACE AT 1012' MD @ 21:00 MST
ON 2/11/2017. RAN 1010' OF 9 5/8"
CASING, CEMENTED, TESTED BOP,

1| MADE UP 7500' OF 4.5" DRILL PIPE

STANDS, RESMUMED DRILLING OF
INTERMEDIATE @ 16:08 MST ON
2/12/2017.
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MUD WT: 9.6/ VIS: 37

SHY SS: It gy, vf-f gr, mod srt, v sft-fri,
mod cmt; SLTY SH: gy-dk gy, sb
plty-sb blky, mic gr, slty tex, mod frm;
CLYST: It gy-gy, sm-slty tex, occ lith
frag incl, sb blky-blky, v sft, v gumbo,
occ v sl calc; nfsoc

MD: 1,082
Inclination: 0.7°
Azimuth: 296.2°
TVD: 1,081.98'




DEPTH CORRECTION | | 4 ﬁS9U$
S 1,140 e SLTY SH: gy-dk gy, sb plty-sb blky,
I\ ) mic gr, slty tex, mod frm; SHY SS: It
\I '( <) gy, vf-f gr, mod srt, v sft-fri, mod cmt;
LY 1.150 X CLYST: It gy-gy, sm-slty tex, occ lith
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L < frag incl, sb blky-blky, v sft, v gumbo,
- 2 occ v sl calc; nfsoc
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% RPM: 60 RPM | 11300 C2: 0% =i
( SsPM#1: 76 spm | C3 0%
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> 7 611 1,340 \ gy, vi-f gr, mod srt, v sft-fri, mod cmt;
{ < \ CLYST: It gy-gy, sm-slty tex, occ lith
¢ i e ¢ frag incl, sh blky-blky, v sft, v gumbo,
) v 1,350 <\ occ v sl calc; nfsoc
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MD: 1,365
Inclination: 0.9°
Azimuth: 278.1°
TVD: 1,364.95'

SLTY SH: gy-dk gy, sb plty-sb blky,
mic gr, sty tex, mod frm; SHY SS: It
gy, vi-f gr, mod srt, v sft-fri, mod cmt;
CLYST: It gy-gy, sm-slty tex, occ lith
frag incl, sb blky-blky, v sft, v gumbo,
occ v sl calc; nfsoc
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Inclination: 0.7°
Azimuth: 284.4°
TVD: 1,458.94'
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Inclination: 1°
Azimuth: 281.4°
TVD: 1,552.93'

SHY SS: It gy, occ s&p, vi-f gr, mod
srt, v sft-fri, mod cmt, rr glau incl;

SLTY SH: gy-dk gy, sb plty-sb blky,
mic gr, slty tex, mod frm; CLYST: It
gy-gy, sm-slty tex, occ lith frag incl, sb
blky-blky, v sft, v gumbo; nfsoc
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MD: 1,834
Inclination: 1°
Azimuth: 261.5°
TVD: 1,833.89'

SHY SS: It gy, occ s&p, vi-f gr, mod
srt, v sft-fri, mod cmt; SLTY SH: gy-dk
gy, sb plty-sb blky, mic gr, slty tex,
mod frm; CLYST: It gy-gy, sm-slty tex,
occ lith frag incl, sb blky-blky, v sft, v
gumbo; nfsoc

MD: 1,928

Inclination: 1°
Azimuth: 260°
TVD: 1,927.88'

SHY SS: It gy, s&p ip, vf-f gr, mod srt,
v sft-fri, blk spec, mod cmt; SLTY SH:
gy-dk gy, sb plty-sb blky, mic gr, sity
tex, mod frm; CLYST: It gy-gy, sm-slty
tex, occ lith frag incl, sb blky-blky, v sft
v gumbo; SHY SLTST: It gy- med gy,
rthy- slty tex, sb plty- sb blky, occ plty,
frm; nfsoc
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MD: 2,022

Inclination: 1°

Azimuth: 260.5°
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TVD: 2,021.86'

SHY SS: It gy, s&p ip, vi-f gr, mod srt,

v sft-fri, blk spec, mod cmt; SLTY SH:

gy-dk gy, sb plty-sb blky, mic gr, sity

tex, mod frm; CLYST: It gy-gy, sm-slty

tex, occ lith frag incl, sb blky-blky, v sft

v gumbo; SHY SLTST: It gy- med gy,

rthy- slty tex, sb plty- sb blky, occ plty,
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MUD WT: 9.3/ VIS: 38/ pH 10.2

MD: 2,117
Inclination: 0.8°
Azimuth: 260.5°
TVD: 2,116.85'

SHY SS: It gy, s&p ip, vi-f gr, mod srt,
v sft-fri, blk spec, mod cmt; SLTY SH:
gy-dk gy, sb plty-sb blky, mic gr, sity
tex, mod frm; CLYST: It gy-gy, sm-slty
tex, occ lith frag incl, sb blky-blky, v sft
v gumbo; SHY SLTST: It gy- med gy,
rthy- slty tex, sb plty- sb blky, occ plty,
frm; nfsoc
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Inclination: 0.6°
Azimuth: 256.4°
TVD: 2,210.84'
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mic gr, sty tex, mod frm; SHY SS: It
gy, s&p ip, vi-f gr, mod srt, v sft-fri, blk
spec, mod cmt; CLYST: It gy-gy,
sm-slty tex, occ lith frag incl, sb
blky-blky, v sft, v gumbo; SHY SLTST:
It gy- med gy, rthy- slty tex, sb plty- sb
blky, occ plty, frm; nfsoc

MUD WT: 9.35/ VIS: 40/ pH 10.1

MD: 2,304
Inclination: 0.7°
Azimuth: 246.6°
TVD: 2,303.84'

SHY SS: It gy, s&p ip, vi-f gr, mod srt,
v sft-fri, blk spec, mod cmt; SLTY SH:
gy-dk gy, sb plty-sb blky, mic gr, sity
tex, mod frm; CLYST: It gy-gy, sm-slty
tex, occ lith frag incl, sb blky-blky, v sft
v gumbo; SHY SLTST: It gy- med gy,
rthy- slty tex, sb plty- sb blky, occ plty,
frm; nfsoc
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Inclination: 0.8°
Azimuth: 244.8°
TVD: 2,397.83'

SHY SS: It gy, s&p ip, vi-f gr, mod srt,
v sft-fri, blk spec, mod cmt; SLTY SH:
gy-dk gy, sb plty-sb blky, mic gr, sity

tex, mod frm; CLYST: It gy-gy, sm-slty

-
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tex, occ lith frag incl, sb blky-blky, v sft
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P B
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MD: 2,493'
Inclination: 0.6°
Azimuth: 216.9°
TVD: 2,492.82'

SLTY SH: med-dk gy, sb plty- plty, ocg
sb blky, mod frm-frm, slty-gt tex, non
calc; SHY SLTST: It gy- med gy, rthy-
slty tex, sb plty- sb blky, occ plty, frm;
CLYST: It gy-gy, sm-slty tex, occ lith
frag incl, sb blky-blky, v sft, v gumbo,
occ v sl calc; SHY SS: It gy, vi-f gr,
mod srt, v sft-fri, mod cmt; nfsoc

MD: 2,586'
Inclination: 0.5°
Azimuth: 225.7°
TVD: 2,585.82'

SLTY SH: med-dk gy, sb plty- plty, ocg
sb blky, mod frm-frm, slty-gt tex, non
calc; SHY SLTST: It gy- med gy, rthy-
slty tex, sb plty- sb blky, occ plty, frm;
CLYST: It gy-gy, sm-slty tex, occ lith
frag incl, sb blky-blky, v sft, v gumbo,
occ v sl calc; SHY SS: It gy, vi-f gr,
mod srt, v sft-fri, mod cmt; nfsoc
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MD: 2,680
Inclination: 0.6°
Azimuth: 251°
TVD: 2,679.81"

MUD WT: 9.3/ VIS: 44/ pH 10.1

SLTY SH: med-dk gy, sb plty- plty, ocg
sb blky, mod frm-frm, slty-gt tex, non
calc; SHY SLTST: It gy- med gy, rthy-
slty tex, sb plty- sb blky, occ plty, frm;
CLYST: It gy-gy, sm-slty tex, occ lith
frag incl, sb blky-blky, v sft, v gumbo,
occ v sl calc; nfsoc

MD: 2,774
Inclination: 0.5°
Azimuth: 236.4°
TVD: 2,773.81'

SHY SS: It gy, s&p ip, vi-f gr, mod srt,
v sft-fri, blk spec, mod cmt, occ glau
incl; SLTY SH: gy-dk gy, sb plty-sb
blky, mic gr, sty tex, mod frm; SHY
SLTST: It gy- med gy, rthy- slty tex, sb
plty- sb blky, occ plty, frm; CLYST: It
gy-gy, sm-slty tex, occ lith frag incl, sb
blky-blky, v sft, v gumbo; nfsoc

MD: 2,869'
Inclination: 0.7°
Azimuth: 261.5°
TVD: 2,868.8'
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2,930

2,940

2,950

2,960

2,970

2,980

2,990

3,000

43,010

3,020

3,030

3,040

1 3,050

3,060

3,070

3,080

3,090

3,100

3,110

wl. LUUY0

C2: 0%

C3:0% |

C4: 0% —

NAL

- @,

15u

ANS A |~ /\\/"’\/\

GASH{units)
ASe J

CI=C4 (PPM)

oU0U

NPOR (CFCF)

-0.1

AF10 (OHMM)

2000

PPHZ(CFCF)

| 34u

\_\\

"«V‘“““J\A/‘J\f\’V“A\/V\/\vvvv—’“VVvAf\ SYHPS NP ENANA DY

25.6u

C1:100% -

C2: 0% ==

C3:0% |

C4: 0%

<BE 24u

A% %N

SHY SS: It gy, s&p ip, vi-f gr, mod srt,
v sft-fri, blk spec, mod cmt, occ glau
incl; SHY SLTST: It gy- med gy, rthy-
slty tex, sb plty- sb blky, occ plty, frm;
SLTY SH: gy-dk gy, sb plty-sb blky,
mic gr, slty tex, mod frm; CLYST: It
gy-gy, sm-slty tex, occ lith frag incl, sb
blky-blky, v sft, v gumbo; nfsoc

MD: 2,963'
Inclination: 0.6°
Azimuth: 245.3°
TVD: 2,962.8'

SHY SS: It gy, s&p ip, vf-f gr, mod srt,
v sft-fri, blk spec, mod cmt, occ glau
incl; SLTY SH: gy-dk gy, sb plty-sb
blky, mic gr, slty tex, mod frm; SHY
SLTST: It gy- med gy, rthy- slty tex, sb
plty- sb blky, occ plty, frm; CLYST: It
gy-gy, sm-slty tex, occ lith frag incl, sb
blky-blky, v sft, v gumbo; nfsoc

MD: 3,057
Inclination: 0.6°
Azimuth: 299.9°
TVD: 3,056.79'
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| ROP: 463 ft/hr —|

WOB: 29.9 kibs |

RPM: 58 RPM _|

SPM#1: 87 spm

—\\_/\,_/J'\/A'\v’\/ R A "% N} ’\\/""“\—\/\ ~NTT Y

| SPM#2: 86 spm |

SPP: 2,972 PSI |
A A\
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{
/
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\ /
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1

3,120

3,130

3,140

3,150

3,160

3,170

3,180

3,190

3,200

3,210

3,220

3,230

3,240

3,250

3,260

3,270

.| 3,280

3,290

3,300

3,310

3,320

3,330

.
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\ C
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)
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$
<
/
?
)
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A\ ¢
3
117u I
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J
/
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\
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\ 4
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) /[
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/ 2
’ GAS (un“e) ) 250
‘ CL-Cal(FPVIT ( oU0U
48 crc91u
F10 (OHMM) 2000
hF90 (OHMM) 2000

(=]

DPHZ(CFCF)

SMAMINAANNA AN N A

84.8u

C1: 100% |

C2: 0%

C3:0% |

C4:0% |

/\/V“-’\/‘\/\ REAY\YE

SHY SS: It gy, s&p ip, vi-f gr, mod srt,
v sft-fri, blk spec, mod cmt, occ glau
incl; SLTY SH: gy-dk gy, sb plty-sb
blky, mic gr, slty tex, mod frm; SHY
SLTST: It gy- med gy, rthy- slty tex, sb
plty- sb blky, occ plty, frm; CLYST: It
gy-gy, sm-slty tex, occ lith frag incl, sb
blky-blky, v sft, v gumbo; nfsoc

MD: 3,152
Inclination: 0.6°
Azimuth: 318.7°
TVD: 3,151.79'

MD: 3,245
Inclination: 0.7°
Azimuth: 243.6°
TVD: 3,244.78'

SLTY SH: gy-med gy, sb plty-sb blky,
mic gr, slty tex, mod frm; SHY SLTST:
It gy- med gy, rthy- slty tex, sb plty- sb
blky, occ plty, frm; SHY SS: It gy, s&p
ip, vi-f gr, mod srt, v sft-fri, blk spec,
mod cmt; nfsoc

MD: 3,339
Inclination: 0.5°
Azimuth: 258.9°

- I~ M AAOe O




Hvu. 9,990.10

N
N

p /AI
B

3,340 SLTY SH: gy-med gy, sb plty-sb blky,

35.2 mic gr, sty tex, mod frm; SHY SLTST:

T

It gy- med gy, rthy- slty tex, sb plty- sb

blky, occ plty, frm; SHY SS: It gy, s&p

3,350

ip, vi-f gr, mod srt, v sft-fri, blk spec,

mod cmt; nfsoc

V\

N~ ~

i 3,360

N/~

-JA\\.

3,370

/ \/\VAVV/\ N~ Y T

454

N
N

3,380

N

N AMANL NN \/\v_f/\ﬂ

\./\/->C
N

3,390

T

LT -

% GAS SCALE CHANGE|

3,400

ROP(ft/hr) 1000

WOH(kibs) 100

AE FIN
-100 AF90 (OHMM)

WL:Ggnma (api) 300
N\

0.3 DPHZ (CFCF)

3,410

|

P,

505 P 3,420

’d

MD: 3,433'

Inclination: 1.2°

NN~

3,430

Azimuth: 222.5°

TVD: 3,432.77"

Y~

[e)]
TN

w
=

98u SLTY SH: gy-med gy, sb plty-sb blky,

3,440

Vs

mic gr, sty tex, mod frm; SHY SLTST:

It gy- med gy, rthy- slty tex, sb plty- sb

blky, occ plty, frm; SHY SS: It gy, s&p

3,450

ip, vi-f gr, mod srt, v sft-fri, blk spec,

mod cmt; nfsoc

e 3,460

3,470

460

3,480

NANNMNNTTSINM “v’\JA’\/\’"/\\_/\ / \/‘/\_,\_/ \_/ N~

A\/ ~ /./V\—\v_\_/p\\ Py _/,./\/.

gt

> an e

{

H 246u ;

(o 3,490

r

/ 2

ROP: 460 ftthr _|

24.8u
C1:100% |
C2: 0%

WOB: 30.7 kibs —
RPM: 58 RPM "]

)

3,500

C3: 0% —
C4: 0%

SPM#1: 85 spm |
SPM#2: 87 spm
SPP: 3,113 PSI |

I~

3,510

‘_ﬂ‘\
=N

= 3,520

MD: 3,527

Inclination: 1.1°

169u

/\\“—\__/‘ TN/

N - 3,530 Azimuth: 216.9°

TVD: 3,526.75'

B O~
0

w

h‘\

503

3,540

SLTY SH: gy-med gy, sb plty-sb blky,

mic gr, slty tex, mod frm; SHY SLTST:

It gy- med gy, rthy- slty tex, sb plty- sb

iy i L 3550

blky, occ plty, frm; SHY SS: It gy, s&p

v T NN

A -—/\A/\_/V\,/ \/\r’\\__/\f AN~

ip, vi-f gr, mod srt, v sft-fri, blk spec,
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11 2/13/2017
~N (>
[ K <4
~N
{( '/
L.l
7]
ROP: 328.8 ft/hr -
/[ D WOB: 12.7 kibs |
D) RPM: 58 RPM |
5 SPM#1: 86 spm |
Id SPM#2: 86 spm |
\ SPP: 2,692 PSI |
| K4
LY
15
Y
PA)
\/
D)
I ¢
25.8
\
p)
{
[¢ \
\ )
4
r‘ '
/ OBS TOP OF
N \ SUSSEX @
) 3754' MD
/
-4
( M
ALY
Ny o g

3,560

3,570

3,580

3,590

3,600

3,610

3,620

3,630

3,640

3,650

3,660

3,670

3,680

3,690

3,700

3,710

3,720

3,730

3,740

3,750

3,760

3,770

moa cmt; nisoC

4HH 49u

MUD WT: 9.3/ VIS: 53/ pH 10.1

1000

GASH{units)
ASe J

CI-Ca(FPVI) 10000U

NPOR (CFCF) 01
00 AF10 (OHMM) 2000
0 AF90 (DHMM) 2000

01

DPHZ(CFCF)

MD: 3,620

76u

Inclination: 1.3°

Azimuth: 225.1°

TVD: 3,619.73'

SLTY SH: gy-med gy, sb plty-sb blky,

mic gr, sty tex, mod frm; SHY SLTST:

It gy- med gy, rthy- slty tex, sb plty- sb

blky, occ plty, frm; SHY SS: It gy, s&p

ip, vi-f gr, mod srt, v sft-fri, blk spec,

mod cmt; nfsoc

N . AN
N ANV [ I I Y T WA AL AR

> @ 270u —%

BOTH PUMPS DOWN @ 0:00 MST on

2/13/2017, Resumed drilling @ 02:00MST

on 2/13/2017

Depth: 3,675

Mud Weight: 9.95

Viscosity: 59

SE gEgRy NN

114.3u |

C1:100% |

27 0% m—

C3:0% |

C4: 0% |

65u

> =g

VTV N TN

<HE 227u +

‘\\

Yield Pt: 17

API Filtrate: 8.6
Solids: 9%

pH: 10

Chlorides: 3,700 mg/l

MD: 3,715
Inclination: 1.4°
Azimuth: 223.6°
TVD: 3,714.7"

SHY SS: It gy-It brn, occ clr-s&p, vf-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, sl calc;
SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SHY SLTST: It gy-med gy, rthy slty tex|
sb plty-sb blky, mod frm-frm, rr fnt yel
min flor, nsoc

N

RAALIFN VAP T A AN IS, AP
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% ROP: 494.7 ft/hr -
( WOB: 20.9 klbs |
\ RPM: 60 RPM |
I/ SPM#1: 85 spm |
[{ SPM#2: 86 spm |
) SPP:3,039 PSI |
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T}

3,780

3,790

3,800

o 3,810

]

3,820

3,830

3,840

3,850

3,860

3,870

3,880

3,890

3,900

3,910

3,920

3,930

3,940

3,950

- 3,960

3,970

- 3,980

3,990
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GAS{units) l 1000
) N
CI-Ca(FPVI) (J.UUUUU
NPOR (CFCF) y o1
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C1: 99.8% —|
C2:02% |
C3: 0%
C4: 0%
I
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VIV VWV 1. J.oJ/l Vio. VI

MD: 3,809
Inclination: 1.6°
Azimuth: 217.9°
TVD: 3,808.67'

SHY SLTST: It gy-med gy, rthy slty tex|
sb plty-sb blky, mod frm-frm; SHY SS:
It gy-It brn, occ clr-s&p, vi-f gr, sb
ang-sb rnd, mod-p srt, mod cmtd, cly
mtx, p-mod p por, sl calc; SLTY SH:
gy-med gy, occ It brn, sb plty-sb blky,
mic gr, sty tex grdg to shy sltst, mod
sft-mod frm, v sl calc; rr fnt yel min
flor, nsoc

MD: 3,903
Inclination: 1.7°
Azimuth: 225°
TVD: 3,902.63'

SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SHY SS: It gy-It brn, occ clr-s&p, vf-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, sl calc;
SHY SLTST: It gy-med gy, rthy slty te
sb plty-sb blky, mod frm-frm; rr fnt yel
min flor, nsoc

x

MD: 3,997
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) ROP: 443.5 ft/hr |
¢ WOB: 30.4 klbs —|
N RPM: 59 RPM —_|
§ SPM#1: 84 spm |
{ SPM#2: 86 spm
N SPP: 3,073 PSI |
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4,000

44,010

4,020

4,030

4,040

4,050

4,060

4,070

4,080

4,090

4,100

4,110

4,120

4,130

4,140

4,150

4,160

4,170

4,180

4,190

4,200

4,210

| \
{
GAS{units) 4 1000
g {
CI-Ca(FPVI) (J.UUUUU
NPOR (CFCF) {01
AF10 (OHMM) /2000
AF90 (DHMM) )\ 2000
A\ 7 /
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{ CL:97.7% |
C2:1.2% |
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CL-Ca(FPVI) 100000
NPOR (CFCF) ] oz
AF10 (OHMM) \ 2000
AF90 (OHMM) { 2000
DPHZ (CFCF) S o1

Inclination: 1.4°
Azimuth: 233°
TVD: 3,996.6'

SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SHY SS: It gy-It brn, occ clr-s&p, vf-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, sl calc;
SHY SLTST: It gy-med gy, rthy slty tex|
sb plty-sb blky, mod frm-frm; rr fnt yel
min flor, nsoc

MUD WT: 9.7/ VIS: 55

MD: 4,091
Inclination: 1.6°
Azimuth: 220.4°
TVD: 4,090.57'

SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SHY SS: It gy-It brn, occ clr-s&p, vf-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, sl calc;
SHY SLTST: It gy-med gy, rthy slty tex|
sb plty-sb blky, mod frm-frm; rr fnt yel
min flor, nsoc

MD: 4,185
Inclination: 1.6°
Azimuth: 221.5°
TVD: 4,184.53'
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M ROP: 424.6 ftihr |
WOB: 28.2 kibs _|
7 /- RPM: 58 RPM —|
AN 'SPM#1: 85 spm
> SPM#2: 85 spm |
,/ SPP: 3,164 PSI |
\
[{
\
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)
¢
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4,220

4,230

4,240

4,250

4,260

4,270

4,280

4,290

4,300

4,310

4,320

4,330

4,340

4,350

4,360

4,370

4,380

4,390

4,400

- 4,410

- 4,420

- 4,430

<8H 274u

313u

N o\ ‘amBiRRe _,/V\——%‘-—V\__/—\——J‘*'

180.2u

C1:98.3% |

C2: 1% e

C3:0.7% —

C4: 0%

327u

Vw24

R e -

VAN T T I ST S

DPHZ(CFCF)

01

[ ¢

{

(

)

{

{

<
GAS {units) {1000
CI-Ca(FPIVI) }.UUUUU
NPOR (CFCF) ) o1
AF10 (OHMM) ) 2000
AF90 (OHMM) { 2000

J

<

\

7/

S

& 307u +

AN/

SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SS: wh-It gy-It brn, vf-f gr, sb ang-sb
rnd, mod-p srt, mod cmtd, cly mtx,
p-mod p por, sl calc, glau incl; SHY
SLTST: It gy-med gy, rthy slty tex, sb
plty-sb blky, mod frm-frm; rr fnt yel
min flor, v It bl difse cut, no stn

MD: 4,279
Inclination: 1.7°
Azimuth: 234.5°
TVD: 4,278.49'

MUD WT: 9.6/ VIS: 55

SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SS: wh-It gy-It brn, vf-f gr, sb ang-sb
rnd, mod-p srt, mod cmtd, cly mtx,
p-mod p por, sl calc, glau incl; SHY
SLTST: It gy-med gy, rthy slty tex, sb
plty-sb blky, mod frm-frm; rr fnt yel
min flor, v It bl difse cut, no stn

MD: 4,373
Inclination: 1.7°
Azimuth: 247.1°
TVD: 4,372.45'

MUD WT: 9.6/ VIS: 55

SHY SS: It gy-It brn, occ clr-s&p, vf-f

ar <b ano-<b rnd mod-n <rt mod




e R D

t I 4.440 /! % cmtd, cly mtx, p-mod p por, sl calc,
(I ’I ” ’ 2 SLTY SH: gy-med gy, occ It brn, sb
35.1 / vt 102u ) plty-sb blky, mic gr, slty tex grdg to
( (' i P > shy sltst, mod sft-mod frm, v sl calc;
Y \ 4,450 < 2 SHY SLTST: It gy-med gy, rthy slty tex
\ i {
\ i, 6 sb plty-sb biky, mod frm-frm, SS:
( (> wh-It gy-It brn, vi-f gr, sb ang-sb rnd,
Y 4,460 ) mod-p srt, mod cmtd, cly mtx, p-mod
AWK ¢ : \ ) p por, sl calc; it fnt yel min flor, v It bl
> e i { difse cut, no stn
P : 4,470
¢\ i ' 302u ]
NY N o S MD: 4,468'
( \/ < 5 . } Inclination: 2°
) \ S ut _ 4,480 \ Azimuth: 255.7°
\\ W { TVD: 4,467.4'
¢ ] i [
| / . )i
)\ ( o 4,490 )(
ROP: 442.1 ftfhr | LR C
WOB: 31.6 kibs | 2915-5;’ o
RPM: 58 RPM _| S1-90.20
[ SPM#1: 85 spm | 4,500 C2:1.6% ™
k) SPM#2: 87 spm | v - C3:1.2%
1/ SPP: 3,303 PSI | : C4: 0%
S 5
)} P 3N ))
S i s
) 287 . 4,520 )
- - \ >
T | - \ (
S{{ . 4,530 | { SHY SS: It gy-It brn, occ clr-s&p, vf-f
D S & ,/ ( gr, sb ang-sb rnd, mod-p srt, mod
/\)( {) { I‘ cmtd, cly mtx, p-mod p por, sl calc,
X1 4,540 119u e SLTY SH: gy-med gy, occ It brn, sb
}{ { i <\ plty-sb blky, mic gr, slty tex grdg to
(!l 1 Ji shy sltst, mod sft-mod frm, v sl calc;
AN 3 4,550 (N SHY SLTST: It gy-med gy, rthy slty tex|
/( \\ \{ sb plty-sb blky, mod frm-frm, SS:
28.2 \ \ / wh-It gy-It brn, vi-f gr, sb ang-sb rnd,
( f ; 4,560 ) mod-p srt, mod cmtd, cly mtx, p-mod
4 @ 5 ) p por, sl calc; rr fnt yel min flor, v It bl
(> 395 é difse cut, no stn
{ 4,570 >
TG S MD: 4,562
/( / ¢ }) Inclination: 2°
\ - Azimuth: 258.7°
() 4,580 246u TVD: 4,561.34'
1 )
N (4
/) {
l) 4,590 <
[ {
Z \ )
2 | {
\( ROP (ft/hr) 1000 4‘600 GAS its) } 1000
(‘ WOB \ki'ub; 100 Bt \.J.-\.A:U"I"IVII) (‘]‘.UUUUU
[ rGamma (api) 300 - NPOR (CFCF) (¢ o1
) : 4610 AF10 (OHMM) {2000
} ' AF90 (OHMM) } 2000
_~— & 3100 -
. [ l ] ]
s o 4,620 i i MUD WT: 9.8/ VIS: 52
\ / ; I [{
) ,’ ( MD: 4656
) 423 4630 } 2 msmth: 260.4°
{ ,’ ( \/ TVD: 4,655.27'
() 2
¢ {5 4,640 2
\( R L T I 7\ SHY SS: It gy-It brn, occ clr-s&p, vi-f
/ A Y > gr, sb ang-sb rnd, mod-p srt, mod
27\_6 : \\ ) cmitd, cly mtx, p-mod p por, sl calc,
\ 4,650 N SLTY SH: gy-med gy, occ It brn, sb
\) V4 e 5 7 plty-sb blky, mic gr, slty tex grdg to




b1\ LS|
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)
<
Z
N
<
(
)
yd
b .
[§ \
A
N 411
)
C
ROP: 381.9 ft/hr
D WOB: 26.8 klbs:
) RPM: 58 RPM _|
\) SPM#1: 88 spm |
N SPM#2: 86 spm |
{ SPP: 3,292 PSI _|
LNy
‘..--
/
N\
402
N
<
N N
\
(
\
N
)
| 22.2 @
I
[§
374
Zz
AN ¢
)
/] A
\
)|
{
( 3\
0 : ' Pf\ID Imhr\ 1(\{\{\
0 A\ WOB :ki'ub; 100
0 ! ; WL:Gamma (api) 300
N ) )
)) /
2 {
| )
) /
] )
A 4
(
p)
(‘ 409
AN
Zz
D) \
) )
()} /
21 (@l
29.4
N\
) [
(¢
I
[
h)
(
)
(
\
7
H 371

4,660

4,670

4,680

4,690

4,700

4,710

4,720

4,730

4,740

4,750

4,760

4,770

4,780

4,790

4,800

4,810

4,820

4,830

4,840

4,850

- 4,860

4,870

shy sltst, mod sft-mod frm, v sl calc;

SHY SLTST: It gy-med gy, rthy slty tex|

sb plty-sb blky, mod frm-frm; rr fnt yel

min flor, v It bl difse cut, no stn

304u

V=N TSUNE PV

2
Q

2
]
[{

334u

C1:98.3% -

C2: 0.4% =

C3:1.3% |

C4: 0%

363u

S

311u

=TT~ NN TV T T e N N

1000

(units)
4E8:
338u 1=
AR10 (OHMM) 2000

AE90 (ODHMM)

¥ 2000

01

DPHZ(CFCF)

.

C N =

388u

MD: 4,750
Inclination: 2.8°
Azimuth: 278.8°
TVD: 4,749.16'

SHY SS: It gy-It brn, occ clr-s&p, vf-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, sl calc,
SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SHY SLTST: It gy-med gy, rthy slty tex|
sb plty-sb blky, mod frm-frm; rr fnt yel
min flor, v It bl difse cut, no stn

MD: 4,844'
Inclination: 2.4°
Azimuth: 289.5°
TVD: 4,843.07"

SHY SS: It gy-It brn, occ clr-s&p, vf-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, sl calc,
SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SHY SLTST: It gy-med gy, rthy slty tex|
sb plty-sb blky, mod frm-frm; rr fnt yel
min flor, v It bl difse cut, no stn

S AV s W NN A = NI O
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(
)
[
/( ROP: 80.6 ft/hr |
N WOB: 11.5 klbs —|
RPM: 58 RPM
SPM#1: 86 spm |
SPM#2: 86 spm |
) SPP: 3,098 PSI |
)
4
\
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VN .
N[\
[@ R
/
2
\ 401
<
)
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{
7 |
)
(
N
29.3> /)
+
\
[
)
[4
)
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( \
\ )|
< 358
N
Z\DN
N(/
(((
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)
(
)
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] >
J N\
\ ROP (ft/hr) 1000
l
) VOB (KIDS) 100
( FGamima (api) 300
)
(
\
\
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P4
N
)
\
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() 413 &
|
|
\
y
( I'd
)}
31.1
L
)
\
)
]
/
{
D
[
|
|
P
\ /
| || 351
2 (!
(1 ¢
()J
) L&
D)
Y | € Rrop:a156fuhr |

a

4,880

4,890

4,900

4,920

4,930

Al 4,940

4,960

4,980

4,990

5,000

5,010

5,020

- 5,050

- 5,060

5,070

- 5,080

5,090

L=
A

|

.7452ul

207.9u

C1:93.5% |

C2:2.5% —

C3: 3.5% —]

C4:05% |

>
]
)
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{
\
/
)
W\ )
\ )
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]
11 [453u \)
H {
b |
L )
1 \
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: 3
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C
(
|
<
|

8 394y t

GAS {units) ) 1000

CI-Ca(FPIVI) \J.UUUUU

NPOR (CFCF) Yy o1

AF10 (OHMM) 2000

AE90 (ODHMM) 2000

A\ 7 P,
?
\
P
N\
\ )
\ )
AN A
\ [¢
1
| —470u g
! )
. b}
N [
1 )
! )
1 <
! D)
; 7
' {
. \
N )
1 (
1 )
[ [
! 2
y |
1 426U §
\ )
1 L
I )
r [
f )
S @ 459U (,
rd \
?
101 B

MD: 4,938
Inclination: 1.6°
Azimuth: 295.5°
TVD: 4,937.01'

SHY SS: It gy-It brn, occ clr-s&p, vf-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, sl calc,
SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SHY SLTST: It gy-med gy, rthy slty tex|
sb plty-sb blky, mod frm-frm; rr fnt yel
min flor, v It bl difse cut, no stn

MUD WT: 9.7/ VIS: 53

MD: 5,031
Inclination: 1.5°
Azimuth: 297°
TVD: 5,029.97

SHY SS: It gy-It brn, occ clr-s&p, vf-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, sl calc,
SLTY SH: gy-med gy, occ It brn, sb
plty-sb blky, mic gr, slty tex grdg to
shy sltst, mod sft-mod frm, v sl calc;
SHY SLTST: It gy-med gy, rthy slty tex|
sb plty-sb blky, mod frm-frm; rr fnt yel
min flor, v It bl difse cut, no stn




WOB: 30.7 KIbs |

RPM: 60 RPM _|
PN | SPM#1: 85 spm |
\) SPM#2: 86 spm
» SPP: 3,614 PSI |
<
)]
4
h)
(( 407
b
/
N5 E
Sy S
[d
§
N
)
L
>
§
'd
30.0
C
D]
\
b
p)
]
L
2
2
\ 386
|
(
p)
R
(/
N EE N
) )
{ [d
o § Hopr (:‘t:“h.') 1000
U N OB (KIDS) 10U
0 y/ V\”Gamma (api) 300
]
<
(E
v <
394
/
248

Vo,

15,270

=~

401
£

\

2 )
Aﬁimp: 371.8 ft/hr |
WOB: 22.5 klbs —|
RPM: 58 RPM :
> SPM#1: 86 spm |
| SPM#2: 85 spm
hY SPP: 3,553 PSI |

Z

\
| (E

1

5,100

5,110

5,120

5,130

5,140

5,150

5,160

5,170

5,180

5,190

5,200

5,210

5,220

5,230

5,240

5,250

5,260

5,280

5,290

5,300

5,310

C1:93.9% |
C2: 1.7% =
C3:3.7% |
C4:0.7% _|
<
{
|
(
\
|’
P) MD: 5,125'
1 [{ Inclination: 1.1°
'l ? Azimuth: 301.3°
[ { TVD: 5,123.95'
1
A 0
| SLTY SH: gy-med gy, sb plty-sb blky,
' occ plty, mic gr, slty tex grdg to shy
. (\ sltst, mod sft-mod frm, v sl calc; SHY
' / SLTST: It gy-med gy, slty-gt tex, sb
: } plty-sb blky, mod frm-frm, occ grdg to
. () shy ss; SHY SS: It gy, tr clr-s&p, vi-f
! h) gr, sb ang-sb rnd, mod-p srt, mod
1 z cmitd, cly mtx, p-mod p por, v sl calc;
i rr fnt yel min flor, v It bl difse cut, no
! stn
! (
a8\
! p)
1 »
, l
'III P2
pr ._388uA\—

GASH{units)
ASe J

1000

CI=C4 (PPM)

V000U

¢
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/
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NPOR (CFCF) S 01
AF10 (DHMM) 32000
AF90 (OHMM) )) 2000
\ A\ 7 )
B 400u 5
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\
<
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\
(
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! 1
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; ¢
l' 417u (/
P )]
)
4H8  348u
2
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<
2
)
14
60.1u
C1:92.3% |
2:2.5% =
C3:4.4% |
C4:0.8% |

MD: 5,218'
Inclination: 1°
Azimuth: 323.4°
TVD: 5,216.93'

SLTY SH: gy-med gy, sb plty-sb blky,
occ plty, mic gr, slty tex grdg to shy
sltst, mod sft-mod frm, v sl calc; SHY
SLTST: It gy-med gy, slty-gt tex, sb
plty-sb blky, mod frm-frm, occ grdg to
shy ss; SHY SS: It gy, tr clr-s&p, vi-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, v sl calc;
rr fnt yel min flor, v It bl difse cut, no
stn

MD: 5,312
Inclination: 1°
Azimuth: 347.3°

A~ N

TVD: 5,310.92'
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}412
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{
(\ ROP: 384.2 ft/hr |
/] WOB: 22.3 kibs _|
'/ RPM: 60 RPM —|
[ 4 SPM#1: 86 spm ]
/ 1\ SPM#2: 86 spm |
) SPP: 3,744 PSI |
{
(1 \
Y )
’—— Y400
1

5,320

5,330

5,340

5,350

5,360

5,370

‘5,380

5,390

5,520

5,530

SLTY SH: gy-med gy, sb plty-sb blky,

occ plty, mic gr, slty tex grdg to shy

sltst, mod sft-mod frm, v sl calc; SHY

SLTST: It gy-med gy, slty-gt tex, sb

plty-sb blky, mod frm-frm, occ grdg to

shy ss; SHY SS: It gy, tr clr-s&p, vi-f

gr, sb ang-sb rnd, mod-p srt, mod

cmtd, cly mtx, p-mod p por, v sl calc;

rr fnt yel min flor, v It bl difse cut, no

stn

5,400 [

MD: 5,405

Inclination: 1°

Azimuth: 347.5°

?
)
D
[
<
1\
352u ((
N
Y
)
\
' )
'\ ¢
AN )
1\ /
1\ [
‘\ g
! (
H {
: 2
\ 2
vV AN
v\ /
\:}‘ \
— I{swu
/ pl
N
)
C
b}
|
[
)
/A {
)}
+ )}
101u >
LN \
2
Ay )
\.J.-'l‘:\‘l» FIVl) \ 100000
NPOR (dFCF) 0.1
AF10/(QAMM) 2000

TVD: 5,403.91"

5,410 [

DRHZACFCE)
P E(CHCH)

(=]

il

5,420 F

\

\
'\

A}

MY

5430 [

* \
\

\)

5,440 [

\

SLTY SH: gy-med gy, sb plty-occ plty,

o
=

5,450

o o -

mic gr, sty tex grdg to shy sltst, mod
sft-mod frm, v sl calc; SHY SLTST: It

gy-med gy, slty-gt tex, sb plty-sb blky,

mod frm-frm; rr fnt yel min flor, v It bl

difse cut, no stn

A ARG NS AT~

5,460 F

MUD WT: 9.8/ VIS: 75

5,470 |

5480 [

5,490 [

~\*
]
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o
I
5
et \ﬁ’\’\—\._f"‘"’_T

5,500 F

5,510

N
SO\
\
1
! 434.8
T I .ou
f C1:86.3% |
N C2:3.9%
1 C3:6.5% |
1 C4: 3.3% |
Z
! A\
T
. |
/

467u

MD: 5,498'
Inclination: 0.7°
Azimuth: 353.1°
TVD: 5,496.9'

AT
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( {' ROP: 406 ft/hr |
\ \ WOB: 30.8 klbs |
| \ RPM: 60 RPM _|
{ SPM#1: 85 spm |
(( SPM#2: 86 spm
( SPP: 3,711 PSI |
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\
C
)\ 380
<
)]
NS
A<
D
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)
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J
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33.1 \‘,
< /]
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| T 1 T T T 1T T | |Erimmsse

R, 5

5,540

5,550

5,560 [

5,570

5,580

5,590

5,600 [
5610 [
5620 -
5,630 |2
5,640
1 5650

5,660

5,670 |2

5,680 [
| 5,690

5,700 f=

5,710

15,720

5,730

|- 5,740

5,750

SLTY SH: gy-med gy, sb plty-occ plty,

mic gr, sty tex grdg to shy sltst, mod

sft-mod frm, v sl calc; SHY SLTST: It

gy-med gy, slty-gt tex, sb plty-sb blky,

mod frm-frm; rr fnt yel min flor, v It bl

<

4

N

{

(

D)

)

{ [{

1
L7288 4360 % difse cut, no stn
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MD: 5,592

Inclination: 0.7°

Ml |
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4
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Azimuth: 349.8°
TVD: 5,590.89'

AF90 (OH) § ooo
DPHZ (CFCF) { 10.1
(
[§
)
(
651u )
(
Y
/
\
2
p)
)
P
<
) SLTY SH: gy-med gy, sb plty-occ plty,
.*1042uH7 mic gr, slty tex grdg to shy sltst, mod
< sft-mod frm, v sl calc; SHY SLTST: It
s /\ gy-med gy, slty-gt tex, sb plty-sb blky,
,:{ 4 mod frm-frm; rr fnt yel min flor, v It bl
v <( difse cut, no stn
P
D3
388u S
<
N |
A \
\ Z
1 ~N
1 )
] (( MD: 5,685'
1 \ Inclination: 0.5°
: J Azimuth: 7.5°
' \) TVD: 5,683.88'
i {
. U
! 689.3u | |
q C1:84.2%
T C2: 3.5% =
! C3:9% |
Y C4:3.3% |
1 )
) <
I [{
]
]
[]
1—551u S
N
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N
I'd
2
2
2
2
p)

.,1033u+ SLTY SH: gy-med gy, sb plty-occ plty,

mic gr, sty tex grdg to shy sltst, mod

sft-mod frm, v sl calc; SHY SLTST: It

gy-med gy, slty-gt tex, sb plty-sb blky,

AN

mod frm-frm; rr fnt yel min flor, v It bl
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WOB (klbs) 100
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4
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ROP: 369.6 ft/hr

OB: 25.3 kibs |
RPM: 58 RPM __|
SPM#1: 85 spm -
SPM#2: 84 spm |
SPP: 3,691 PSI |
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5,770

5,780

5,790

5800
5,810
5820 F
5,830
5,840 |

5,850 [

5,860

5870 [
5,880 [
5,890 [

5,900 f=

5,910

5,920

5,930

5,940

- 5,950

5,960

5,970
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954u

e
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AF90 (OHMM) 2000
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\
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>
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{
>
)
|
<
\
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1,655.1u |
\ C1: 0% —|
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t T\ C2: 7.7%7
i A C3:12% |
; 1 C4: 6.2% -
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difse cut, no stn

MD: 5,779
Inclination: 0.5°
Azimuth: 11.6°
TVD: 5,777.88'

SLTY SH: gy-med gy, sb plty-occ plty,
mic gr, sty tex grdg to shy sltst, mod
sft-mod frm, v sl calc; SHY SLTST: It
gy-med gy, slty-gt tex, sb plty-sb blky,
mod frm-frm; rr fnt yel min flor, v It bl
difse cut, no stn

MD: 5,873
Inclination: 0.4°
Azimuth: 41.3°
TVD: 5,871.88'

SLTY SH: gy-med gy, sb plty-occ plty,
mic gr, sty tex grdg to shy sltst, mod
sft-mod frm, v sl calc; SHY SLTST: It
gy-med gy, slty-gt tex, sb plty-sb blky,
mod frm-frm; rr fnt yel min flor, v It bl
difse cut, no stn

MD: 5,965
Inclination: 0.2°
Azimuth: 305.3°
TVD: 5,963.88'
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q ROP: 349.8 ft/hr |
WOB: 23.3 klbs |
) RPM: 59 RPM __|
SPM#1: 85 spm |
SPM#2: 85 spm
\ SPP: 3,826 PSI |
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“I- 6,150

- 6,160
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0
I‘) 1 GAS-{units) 5000
J II CI-C4/(PPM) 00000
1 NPOR (CFCF) 0.1
: 6,010 1100 \‘ F10 (OHMM) 2000
00 i 90 (OHMM) 2000
.’) 1 H‘_ ((‘FPF) f\.’l
6,020 L
-p=— 4 18280 }7
1) >
N {
6,030 | )
+590u {
\
\\ )
. N\ b
6,040 (\) )‘
4 N ) SLTY SH: gy-med gy, sb plty-occ plty,
‘.\\ g mic gr, sty tex grdg to shy sltst, mod
6,050 .'/I I) sft-mod frm, v sl calc; SHY SLTST: It
N 1
5 4 P) gy-med gy, slty-gt tex, sb plty-sb blky,
: 7
s II \) mod frm-frm; rr fnt yel min flor, It bl
6,060 : % difse cut, no stn
! } MD: 6,059
¥y 921u { Inclination: 0.1°
6.070 ' ( Azimuth: 120.2°
' . (\ TVD: 6,057.88'
. (
L)\ /
6,080 L “
v\
|‘ \ (
6,090 - : <\
B X /
b \ 1,580.1u |
H 1 C1:75% |
6,100 T C2: 8.5% —
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SLTY SH: gy-med gy, sb plty-occ plty,
mic gr, sty tex grdg to shy sltst, mod
sft-mod frm, v sl calc; SHY SLTST: It
gy-med gy, slty-gt tex, sb plty-sb blky,
mod frm-frm; rr fnt yel min flor, It bl
difse cut, no stn
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Azimuth: 193.2°
TVD: 6,151.88'
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SLTY SH: gy-med gy, sb plty-occ plty,
mic gr, sty tex grdg to shy sltst, mod
sft-mod frm, v sl calc; SHY SLTST: It
gy-med gy, slty-gt tex, sb plty-sb blky,
mod frm-frm; rr fnt yel min flor, It bl
difse cut, no stn
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Inclination: 0.4°
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MRLST: gy-dk gy, mot, sb blky-sb plty,
occ plty, mod sft-mod frm, calc-v calc
CHK: It-med gy, sb blky-blky, mod sft,
sm-wxy tex, v calc

SLTY SH: gy brn-dk gy, It gy-gy ip, sb
plty-sb blky, mod frm-frm, mic gr, slty
tex, calc, com bent; tr yel-orng min
flor, mod bri bl difse cut, mod show
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sm-wxy tex, v calc

SLTY SH: gy brn-dk gy, It gy-gy ip, sb
plty-sb blky, mod frm-frm, mic gr, slty
tex, calc, com bent; tr yel-orng min
flor, mod bri bl difse cut, mod show
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Azimuth: 261.9°
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MUD WT: 9.35/ VIS: 48 IN MUD WT: 8.9/
VIS: 48 OUT

MRLST: gy-med gy, mot, sb blky-sb
plty, occ plty, mod sft-mod frm, mot ip,
calc-v calc; CHK: med gy, occ It gy, sb
blky-blky, mod sft, sm-wxy tex, v calc,
com inoc frags, tr pyr; mod bri bl difse
cut, mod show

MD: 6,713'
Inclination: 1.1°
Azimuth: 267.3°
TVD: 6,711.85'

MRLST: gy-med gy, mot, sb blky-sb
plty, occ plty, mod sft-mod frm, mot ip,
calc-v calc; CHK: med gy, occ It gy, sb
blky-blky, mod sft, sm-wxy tex, v calc,
com inoc frags, tr pyr; scat bri yel min
flor, mod bri bl difse stmg cut, mod
show

MD: 6,807
Inclination: 1.1°
Azimuth: 266.8°
TVD: 6,805.83'

MUD WT: 9.6/ VIS: 48 IN

LS: It gy-gy, brn-bf, sb blky-sb plty,
mod frm-frm, wxy-mcexIn tex, v calc,
SS: gy-brn, v f-f gr, sb rnd-sb ang, ply
srt, pred cons, uncons ip, brit clus,
mod g-g por, occ grdg to shy ss, sl
calc, SLTY SH: med- dk gy, sb
plty-plty, fis ip, slty tex, mod frm-frm, sl
calc; scat bri yel min flor, mod bri bl
difse stmg cut, mod show
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MD: 6,901
Inclination: 0.3°
Azimuth: 253.6°
TVD: 6,899.82'

LS: It gy-gy, brn-bf, sb blky-sb plty,
mod frm-frm, wxy-mcxIn tex, v calc,
SS: gy-brn, v f-f gr, sb rnd-sb ang, ply
srt, pred cons, uncons ip, brit clus,
mod g-g por, occ grdg to shy ss, sl
calc, SLTY SH: med- dk gy, sb
plty-plty, fis ip, slty tex, mod frm-frm, sl
calc; scat bri yel min flor, mod bri bl
difse stmg cut, mod show

SLTY SH: med-dk gy, sb plty-plty, occ
mot, slty tex, mod frm-frm, mod calc,
mod abnt cal incl, SS: gy-brn, v f-f gr,
sb rnd-sb ang, ply srt, pred cons,
uncons ip, brit clus, mod g-g por, occ
grdg to shy ss, sl calc, LS: brn-gy brn,
occ bf, sb blky, mod frm-v sft,
mcxIn-wxy-sm tex, occ grdg to chk, v
calc, tr inoc frags; scat bri yel min flor,
It bl difse stmg cut, no show

MD: 6,993
Inclination: 0.4°
Azimuth: 160.3°
TVD: 6,991.82'

SLTY SH: med-dk gy, sb plty-plty, occ
mot, slty tex, mod frm-frm, mod calc,
mod abnt cal incl, SS: gy-brn, v f-f gr,
sb rnd-sb ang, ply srt, pred cons,
uncons ip, brit clus, mod g-g por, occ
grdg to shy ss, sl calc, LS: brn-gy brn,
occ bf, sb blky, mod frm-v sft,
mcxIn-wxy-sm tex, occ grdg to chk, v
calc, tr inoc frags; scat bri yel min flor,
It bl difse stmg cut, no show
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} cmt, shy ip, p-fr por, SLTY SH:
(\ med-dk gy, sb plty-sb blky, occ mot,
‘.\ [ |slty tex, mod frm-frm, mod calc, tr cal
% Vat incl, scat bent; scat bri yel min flor, fnt
\ ————\ |t bl difse cut, tr dd o in sample
E > 1575u
o
. > MUD WT: 9.8/ VIS: 46 IN
! ———— MUD WT: 9.8/ VIS: 48 OUT
: | GAS SCALE CHANGE
¢ AF90 (OHMM) 000
3 | DPHZ (CFCF) 0.1
N < SHY SS: It gy-gy, vi-f gr, sb ang-sb
763U rnd, mod-p srt, mod cmtd, cly mtx,
: p-mod p por, sl calc, SS: It gy-wh, vf-f
: gr, occ med gr, sb rnd-sb ang, ply srt,
+ ( pred cons, mod cmtd, sil-arg cmt,
h & 12200 shy ip, p por, v sl calc, SLTY SH:
P med-dk gy, sb plty-sb blky, occ mot,
! ’/ (( slty tex, mod frm-frm, mod calc,
7/ ( slty-sdy ip, tr bent, sl calc; tr bri yel
; min flor, It bl difse cut, no show
1
: \ MUD WT: 9.8/ VIS: 46 IN
: I) MUD WT: 9.8/ VIS: 49 OUT
. l
| ) MD: 7,462'
: } Inclination: 0.7°
T [ Azimuth: 133.4°
J ,) TVD: 7,460.79'
: )
. 543u % SLTY SH: med-dk gy, sb plty-sb blky,
v P) occ mot, slty tex, mod frm-frm, mod
AN \) \) calc, tr cal incl, scat bent, SS: wh-cl, It
il 2 brn ip, f-med gr, occ vf gr, sb rnd-sb
~ O \ .
) ] ang, ang ip, mod ply srt, pred cons,
v “ ; mod-w cmtd, predy sil cmt, p-fr por;
Y \ scat bri yel min flor, It bl difse cut, no
Y \\ (/ show
; /’ 795.8u
T ¢ C1:73.8% |
— o 14.7% MUD WT: 9.8/ VIS: 45 IN
’ C37.9% | MUD WT: 9.8/ VIS: 47 OUT
’ C4:3.6%
. Z
) 1
Al & = - / SITY SH: med-dk av sbh oltv-sb blkv




4/\\ /\-/ i

~/”

140

7o e —
K(Q OBS TOP OF
X LAKOTA SS
A\ @ 7564' MD
(:, ) 71
| W,
>
\\
))
((
\\
0 ) Pf\ID Imhr\ 500
0 A WOB :ki'ubj 100
0 | ¢ \/\/L—Gamma (api) 300
g
a
\
>
—
75\
_—
P
L
>
{)
(
N
[@)
),
18.8
[
T
ST )
QN {
OBS TOP OF
S MORRISON @
32 7673 MD
[,
[—
AL
L AN
AX( > =
1 <
v ]l—
NG
=N\
\ D =
% [IMOEPTH
/) 2/15/2017 |
ROP: 99.3 ft/hr _|
WOB: 12 kibs ==
] RPM: 41RPM —| —_—
SPM#1: 78 spm | [
SPM#2: 76 spm { [—
Y17 SPP: 3,063 PSI | =
\
C —

~
[V\ L~

o 7,650

- 7,670

7,520

7,530

7,540

7,550

7,560

7,570

7,580

7,590

7,600

7,610

7,620

7,630

7,640

7,660

7,680

7,695,

7,700

7,710

7,720

7,730

-71 LUuU f

occ mot, slty tex, mod frm-frm, mod

calc, tr cal incl, scat bent, SS: wh-cl, It

brn ip, f-med gr, occ vf gr, sb rnd-sb

ang, ang ip, mod ply srt, pred cons,

mod-w cmtd, predy sil cmt, p-fr por;

scat bri yel min flor, It bl difse cut, no

show

MUD WT: 9.8/ VIS: 45 IN

MUD WT: 9.8/ VIS: 47 OUT

MD: 7,555

Inclination: 0.7°

Azimuth: 150.1°

TVD: 7,553.78'

SLTY SH: med-dk gy, sb plty-sb blky,

occ mot, slty tex, mod frm-frm, mod

calc, tr cal incl, scat bent, SS: wh-cl, It

brn ip, f-med gr, occ vf gr, sb rnd-sb

ang, ang ip, mod ply srt, pred cons,

mod-w cmtd, predy sil cmt, p-fr por;

scat bri yel min flor, It bl difse cut, no

show

MUD WT: 9.8/ VIS: 45 IN

MUD WT: 9.8/ VIS: 47 OUT

SLTY SH: med-dk gy, sb plty-sb blky,

il | [
S~ )]
) C
7 )
1 f (¢
. :
! 586u
‘,\ >
MY | <
A il
L\ iy}
'l | —
1) \
if <
Y\ 2
'\ 2
M |
Y4
|
A \
Ll | /
) P
< N
= N
Ry L\
4 /
1] /
N o
1) 9554
a4 {
P P
o \
' |
N )}
‘ )
1
1
]
. )
1 GAS (Unﬂe) ")K"\ﬁ
'I CI-C4 (PPM)
| NPOR (CFCF) / 01

occ mot, slty tex, mod frm-frm, mod

10Oy 1 000
Aro 8| 996U 2%5

DPHZ(CFCF)

340u

280u

«\/J\JJ\\,VP‘*\

3568u |

)

267u

C1:79.1% -

C2:11% |

C3:6.7% |

C4: ?:.3%—

]

[{

\

)I\ 780u
[

|

1

calc, tr cal incl, scat bent, SS: wh-cl, It
brn ip, f-med gr, occ vf gr, sb rnd-sb
ang, ang ip, mod ply srt, pred cons,
mod-w cmtd, predy sil cmt, p-fr por,
SS: It gy-wh, vf-f gr, occ med gr, sb
rnd-sb ang, ply srt, pred cons, mod
cmtd, sil-arg cmt, shy ip, p por, v sl
calc; scat bri yel min flor, It bl difse
cut, no show

MD: 7,648'
Inclination: 1°

Azimuth: 141.8°
TVD: 7,646.77"

MUD WT: 9.8/ VIS: 47 IN

MUD WT: 9.8/ VIS: 47 OUT
SH: It gy-gy/bl, plty-sb plty, mod
frm-frm, wxy tex, slty ip, non calc,
SLTY SH: med-dk gy, occ brn-dk brn,
sb plty-sb blky, occ mot, slty tex, mod
frm-frm, mod calc, SS: It gy-wh, vf-f gr,
occ med gr, sb rnd-sb ang, ply srt,
pred cons, mod cmtd, sil-arg cmt,
shy ip, p por, v sl calc; scat bri yel min
flor, nsoc
TOOH FOR BIT & MUDMOTOR AT 7690'
MD @ 13:23 MST ON 2/14/17. TIH,

RESUMED DRILLING @ 01:30 HRS ON
2/15/17

Bit #: 3

Type: MDSI516
Size: 8.75

Depth In: 7,691'
Depth Out: 8,552'
Hours: 23.7 hrs
Jets: 5X16

S/N: JJ1516

SH: red -orng brn, red brn, It gy- gy/bl,
vcol ireg- sb plty, fis ip, rthy tex, calc;
LS: It gy- wh off wh, occ brn, plty-sb
plty, mod frm-frm, mcxIn- cyxin tex,

~~ANANACANYNC

nee dAole tr el eh tr Kl nfene
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| WO (iibs) 100
\) WL:Gamma (api) 300
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[(§ 5
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N e
( 118 5
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N 2
N
ROP: 115.1 ft/hr |
WOB: 19.1 kibs _|
RPM: 44 RPM = [
( SPM#1: 77 spm | —_—
<A SPM#2: 77 spm | [T
,/( L, SPP:3273PSI | [——
\7 c——
) et
115 EEE
Q ——
5 @ —
OBS TOP OF ZE:
ENTRADA @ e
7944' MD e
[

T
N
~

I GAMMA SCALE CHANGE

<><?\;

7,740

7,750

7,760

7,770

7,780

7,790

7,800

7,810

7,820

7,830

7,840

7,850

* 7,860

7,870

7,880

7,890

7,900

47,910
7,920
7,930
7,940

7,950

V4 S
.4 I
f <
i V4

1 o
! <
) >
y 2
N R
| N\
' ))
1 \
v )
! /
! Z
T
"\ 225u ;‘
. \
1 N
\ P
1 \
1 | _A
1 \
! b
\ 'd
. {
1 /
D)
-319u 438 \/
)
[«

-

ﬁ

1 sft-mod frm, mcxIn, non calc, LS: It

52 4 NPOR (CFCF)
b-100 AF10 (OHMM)
E-100 AF90 (DHMM)
—_—) 2y DRPHZ(CECE)
—po PPHZ(CFCF)
T
kot
—F
. 1
. ]
— T
+1—269u
-1 1
S |
¥
1

-~

| X

D e Bt B B

MUD WT: 10.2/ VIS: 47 IN
MUD WT: 10.0/ VIS: 49 OUT

MD: 7,741
Inclination: 1.1°
Azimuth: 127.8°
TVD: 7,739.76'

SH: red -orng brn, red brn, It gy- gy/bl,
vcol ireg- sb plty, fis ip, rthy tex, calc;
LS: It gy- wh off wh, occ brn, plty-sb
plty, mod frm-frm, mcxIn- cyxin tex,
occ dolc, tr slty sh, tr chk; nfsoc

MUD WT: 10.2/ VIS: 48 IN
MUD WT: 10.1/ VIS: 51 OUT

ANHY': wh-It bf/brn, blky-amor, mas, v

gy- wh off wh, occ brn, plty-sb plty,
mod frm-frm, mexIn-cyxIn tex, SH: It
gy-med gy, occ It gy/bl, plty-sb plty, fis
ip, wxy tex, sl calc; rr bri yel min flor,
nsoc

Depth: 7,850

Mud Weight: 10.05

Viscosity: 51

Yield Pt: 19 MD: 7,835'

API Filtrate: 5.6 Inclination: 0.7°
Solids: 10% Azimuth: 125.1°
pH: 8.5 TVD: 7,833.75'
Chlorides: 2,300 mg/I

MUD WT: 10.2/ VIS: 46 IN

MUD WT: 10.1/ VIS: 50 OUT

[ R

ANHY': wh-It bf/brn, blky-amor, mas, v

sft-mod frm, mcxIn, non calc, LS: It

gy- wh off wh, occ brn, plty-sb plty,

mod frm-frm, mexIn-cyxIn tex, SH: It

gy-med gy, occ It gy/bl, plty-sb plty, fis

ip, wxy tex, sl calc; rr bri yel min flor,

nsoc

SS: red/brn-It orng, occ clr, vf-med gr,

sb rnd-sb ang, mod frm clus, w cmt,

mod srt, p por, SH: It gy-It gy/bl,

plty-sb plty, wxy tex, mod frm-frm, non

calc; tr bri yel min flor, nsoc

MD: 7,928’

Inclination: 0.8°

Azimuth: 163.5°

TVD: 7,926.74'

MUD WT: 9.9/ VIS: 82 IN

MUD WT: 10.1/ VIS: 70 OUT

\
! \
T 181u ,(
. )
1 {
v\ l
v \L )
i SO !
: — u—
; Ny
H L f
H 1 f B
4 ' C1:81.2% J
I | C2:10.4%
| C3: 8.4% —
\ C4: O%\i
i >
! {
\ (
! Q
L )
v \
f )
~! 136U {
L 3y k
I3 r \
H | (
i . )
i 1 |
1 f [
i: 1 ’
i 1 )
H ! P
-I 1 )
) /
\ C
| \
. ?
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138
;(k OBS TOP OF j
e LYKNS@ ||
{ { 7990' MD .
\hg E =)
0 WOB/(kibs) 100
0 WL:Gamma (api) 300
AN
q
[ =l
NO GAMMA
)
72 ]
)
l
)
<
\ )
{1
| {
4
&
\‘ 18.8
19.0 7)
{
)97
A )
[ /4
Y
b
\ ROP: 90.6 ft/hr _|
}) WOB: 19.3 klbs
/ RPM: 44 RPM |

SPM#1: 77 spm |
SPM#2: 77 spm

SPP: 3,074 PS| |
£
Q

)
? / (25
(4
03
C{>
D
C
I\
¢ (92.0
4
§
S
(
-

7,980

8- 7,990

8,000

=l 8010

8,020

& 8,030

8,040

8,050

8,060

8,070

8,080

8,090

8,100

1 8,140

8,150

- 8,160

8,170

N~

-~

N

2 A WA e n el

GAS {units) 200

T

CI-Ca(FPVI) wUUU

+ [ WPoR(CFCh) Yo1

s | AF10 (OHMM) 2000
\

192u S

[T~~~ =|-12

Vi /’\a—-/

=T

—

SN\

T e R e gl A gt it g g S

-\
ML A

184.4u

C1:56.6% -

C2:12.8% 1

C3:6.5% _|

C4:24.2% -
pd

[ N

208u

\}
v
N

s.r\/-\g AN NN A Y

SS: red/brn-It orng, occ clr, vf-med gr,
sb rnd-sb ang, mod frm clus, w cmt,

I 1211 )
! mod srt, p por, SH: It gy-It gy/bl,

plty-sb plty, wxy tex, mod frm-frm, non
L._Zlou_?_ calc; rr bri yel min flor, nsoc

frm-frm, non calc, ANHY: wh-It bf/red

| SH: It gy-It gy/bl, plty-sb plty, wxy tex,

SLTST: red/brn, sb plty-sb blky, gt tex,
mod frm-brit, non calc, sdy ip, SH: It
gy-It gy/bl, plty-sb plty, wxy tex, mod

brn, blky-amor, mas, v sft-sft, sl calc;
nfsoc

MD: 8,021'
Inclination: 0.4°
Azimuth: 170°
TVD: 8,019.73'

MUD WT: 9.9/ VIS: 45 IN
MUD WT: 9.9/ VIS: 48 OUT

SLTST: red/brn, sb plty-sb blky, gt tex,
mod frm-brit, non calc, sdy ip, SH: It
gy-It gy/bl, plty-sb plty, wxy tex, mod
frm-frm, non calc, ANHY: wh-It bf/red
brn, blky-amor, mas, v sft-sft, sl calc;
scat bri yel min flor, nsoc

MUD WT: 10.1/ VIS: 45 IN
MUD WT: 10.1/ VIS: 46 OUT

MD: 8,114
Inclination: 0.6°
Azimuth: 171.9°
TVD: 8,112.73'

SLTST: red/brn, sb plty-sb blky, gt tex,
mod frm-brit, non calc, sdy ip, SH: It
gy-It gy/bl, plty-sb plty, wxy tex, mod
frm-frm, non calc, tr ANHY: wh-It
bf/red brn, blky-amor, mas, v sft-sft, sl
calc; rr bri yel min flor, nsoc

MUD WT: 10.1/ VIS: 45 IN
MUD WT: 10.1/ VIS: 48 OUT

mod frm-frm, non calc, SLTST:
red/brn, sb plty-sb blky, gt tex, mod




! 98
J
o} wos bs)
0 WL:Gamma (api) @
2z
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{
215
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1§
)3
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—y
(
/
[
?
\ )
(Y
{) ROP: 7.4 ft/hr
WOB: 15.9 kibs
RPM: 25 RPM
22— —spM#1: 77 spm
SPM#2: 78 spm
SPP:2,588PSI | |
(=
S\ N
= \ -~
N
'4_10 k \
[¢ |
l N
i
Y 45
yad
( p—

} > { OBS TOP OF
() FORELLE @
N/ 8347' MD

K
) —
( 7/
| {
« \
|
|
) N
~
2
) 59
\
| [
[/
ud
I (
QE
1 ( |

8,190

8,200

8,240

8,250

8,260

8,270

8,280

8,290

- 8,360

- 8,370

- 8,380

- 8,390

8,300 [

8,310 [

1 )'k frm-frm, non calc; rr bri yel min flor,
1
T 7225u+ nsoc
. \
. [{
\ )
1 [{
1 [
]
\
. MUD WT: 10.2/ VIS: 45 IN
1GAR {units) 500 MUD WT: 10.2/ VIS: 46 OUT
Xeqricrem (701 MD: 8,206'
! AF1Q (OHMM) 000 Inclination: 0.8°
} Ao (QHMM) €000 Azimuth: 128.6°
bpi TVD: 8,204.72'
/
l, 230u 3
' \) SH: It gy-It gy/bl, plty-sb plty, wxy tex,
! ) mod sft-frm, non calc, SLTST:
il 2 red/brn, sb plty-sb blky, gt tex, mod
: )) frm-frm, non calc; rr bri yel min flor,
i nsoc
r
' MUD WT: 9.9/ VIS: 43 IN
1 X ; MUD WT: 9.9/ VIS: 45 OUT
T\ \
) /
v {
ll } - 1 | _|SH: It gy-It gy/bl, plty-sb plty, wxy tex,
g ¥R 3074 mod sft-frm, non calc, SLTST:
q( // red/brn, sb plty-sb blky, gt tex, mod
Y N frm-frm, non calc; rr bri yel min flor,
0 nsoc
J ?
1 \ Note: 50% of Sample is up hole slough (dk
0 ; gy-blk Shales)
! |
! N\
H{(203u ? MD: 8,300'
! | Inclination: 0.7°
? / Azimuth: 101.8°
f 20750 TVD: 8,298.71'
N C1:89.7% -
‘,\\ 2 5.3% = MUD WT: 9.8/ VIS: 44 IN
Y4 C3:0.8% | MUD WT: 9.8/ VIS: 47 OUT
Bid C4:4.3% |
«2 {I75] ;
T = —277uT ]
1]
N S \) SH: red-red/brn, occ It gy- It gy/bl, plty-|
£ ‘\ sb plty, slty tex, sl calc; ANHY: wh- It
" ) orng/brn, blky-amor, mas, v sft- mod
! \\ frm, mexIn, non calc; SLTST: red/brn,
1 - ‘l sb plty-sb blky, gt tex, mod frm-brit,
v 0 non calc; nfsoc
5 {
P
) z
0 < MUD WT: 9.7/ VIS: 40 IN
"l g MUD WT: 9.7/ VIS: 41 OUT
N N
= g 263u:}:
b
! s
r \
N | SLTST: red/brn, sb plty-sb blky, gt tex,
",' { mod frm-brit, non calc; SH:
\$ \) red-red/brn, occ It gy- It gy/bl, plty- sb
|' / plty, sm-slty tex, sl calc; ANHY: wh- It
h ( orng/brn, blky-amor, mas, v sft- mod
' ] frm, mexIn, non calc; nfsoc
' é MD: 8,393'
] ( Inclination: 0.8°
I { Azimuth: 116.9°
! < TVD: 8,391.71'
| N
1 {
v //




Depth In: 8,552'
Depth Out: 9,024’
Hours: 10.1 hrs
Jets: 3X15, 3X13
S/N: JK8878

J N
0§ ROP (ft/hr) 500
0 WOB/(kibs)
9!\/ WL:Gamma (api) dﬂj‘_'
— OBS TOP OF
4 MINNEKAHTA
‘/ @ 8406' MD
[
\
)
21
\
90
\
\ /
C ( '\
MM IERTH
C/ 2/16/2017 4
0
=~
NV AR
N
\K(
\( 148
{
({
)
S 72
7
)
ROP: 59.3 ft/hr
37 WOB: 24.1 kibs
| RPM: 49 RPM |
SPM#1: 84 spm |
SPM#2: 85 spm
SPP: 3,426 PSI ||
-
OBS TOP
A 4 OF BLAINE
(/(| @ 8505' MD
\)/ Bit #: 4 -]
Type: Smith MSi613 ||
? ' Size: 6.12 L]

L\
S
q_7
=4 —
I~ -
OBS TOP
131 OF LYONS
@ 8564' MD
gl
)
—~_
/
&l
)
sl
0 C ROP (ft/hr) 500
o (] N\ WOB/(kibs) 100
0 ) WL:Gamma (api) 300
(4

i ) 199u !
= T T — BEGAN 25' SAMPLE INTERVAL
\arisy
U CI-Ca(FPVI) oUU0U
2 NPOR (CFCF) ML MUD WT: 9.75/ VIS: 41 IN
-100 AF10 (OHMM) 2000 | \up WT: 9.7/ VIS: 42 OUT
-100 AF90 (OHMM) 2()60
0.3 DPHZ {CFCF) 91
U Al /
3 ™, |ANHY: wh- off wh, bf-brn, blky-amor,
7 ) mas, v sft- mod frm, mcxIn, non calc;
. [ - red- . -
: ] SH: red-red/brn, occ It gy-It gy/bl, plty
sb plty, sm-slty tex, sl calc; SLTST:
- red/brn, sb plty-sb blky, gt tex, mod
14 frm-brit, non calc; nfsoc
b /
V4 {
N\ i
3 [{
: 7 8 | 570y {7
{ 137u }
N
ANHY': wh-off wh, bf-brn, blky-amor,
— mas, v sft- mod frm, mcxIn, non calc;
> SH: red-red/brn, occ It gy-It gy/bl,
& plty-sb plty, sm-slty tex, sl calc;
- \/ SLTST: red/brn, sb plty-sb blky, gt tex,
&8 170u \ mod frm-brit, non calc; nfsoc
il Al
: P S~
; f ) MUD WT: 9.8/ VIS: 43 IN
() MUD WT: 9.65/ VIS: 46 OUT
. MD: 8,487'
< Inclination: 1.9°
Pl Azimuth: 113.9°
131.1u TVD: 8,485.68'
133u C1:98.8% |
C2:1.2% |
c3: 0% — ANHY: wh-off wh, bf-brn, blky-amor,
4HH 151u C4:0%  |mas, v sft-mod frm, mcxIn, non calc;
: { < | SH: red-red/br, occ It gy-It gy/bl, plty-
: N LS sb plty, sm-slty tex, sl calc; SLTST:
i +{ | Depth: 8,540 red/brn, sb plty-sb blky, gt tex, mod
Mud Weight: 9.7 . i
153u§ | viscosity: 48 frm-brit, non calc; nfsoc
Yield Pt: 23
API Filtrate: 6.4
Solids: 7% STARTED DRILLING 5' TO 7° SECTIONS
pH: 8.2 AND CIRCULATING BOTTOMS UP AT
Chlorides: 2,300 mg/l [ 8525' MD, FOR THE LYONS SS
~—
& g, MUD WT: 9.8/ VIS: 45 IN
MUD WT: 9.65/ VIS: 49 OUT
SS: It pnk-clr-red, vi-f, occ med gr,
NPOR SCALE cHANGE || fr-mod srt, sb rnd-sb ang, p-mod
cmtd, predy cly mtx, tt-p por, non calc;
‘.-*300u hfsoc
NS
REACHED INTERMEDIATE CASING
. —— POINT OF 8552' MD (LYONS SS) @ 06:03
?—— MST ON 2/16/17. TOOH, WIRE LINE
< TOOL FAILED TO GET PAST 3498' MD,
71u ; _ TIH TO CLEAN UP TIGHT SPOTS, TOOH
¥ LAY DOWN 4.5" PIPE, RAN 7" CASING
AND SET AT 8547' MD, CEMENTED
v CASING IN TWO STAGES, BUILT 4"
(( STANDS, TIH RESUMED DRILLING @
15:52 MST ON 2/19/17.
=>>
g\(k MUD WT: 9.1/ VIS: 42/ pH 10.8 IN
b, | /1 MD: 8,592'
{ Inclination: 1.3°
SO Azimuth: 98.1°
IGAS SCALCE CHANGE P TVD: 8,590.64
0 F) SS: pred It pnk, occ clr, vf-f gr, sb
i ka A = {rnd-rnd, fr-mod cmt, fr-mod por, non
-300 AF90 (OHMI\W 2000
oz DPHZ (CFCRI N I0.1 | calc, ANHY: wh-off wh, bf-brn,
/(/ blky-amor, mas, v sft-mod frm, mexin,
| I non calc: SH: red-red/brn. occ It av-It
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‘48,620

8,680

8,690

8,700

8,710

& 8,720

8,730

8,740

8,750

8,760

8,770

8,780

- 8,810

- 8,820

- 8,830

gy/bl, plty- sb plty, sm-slty tex, sl calc;

nfsoc

r/ \\/\
~—~/ N

/|
A

8,630

MUD WT: 9.0/ VIS: 38 IN

\

N\

o~

MUD WT: 9.0/ VIS: 38 OUT

]

v

8,640

I 8,650

SS: pred It pnk/orng-wh, occ clr/trnsl,

8,660

vi-f gr, w srt, sb rnd-rnd, pred cons,

mod por, non calc; SLTST: red/orng,

sb plty-sb blky ip, slty tex, occ grdg to

8,670

slty sh, non-sl calc; SH:

red/orng-brn/orng, sb plty-plty, mod

frm, sm-rthy tex, non calc; nfsoc

MD: 8,687

Inclination: 1.7°

Azimuth: 83.3°

C1:100%
C2: 0% ===

TVD: 8,685.61"

MUD WT: 9.05/ VIS: 39 IN
MUD WT: 9.1/ VIS: 45 OUT

SLTST: red/orng, sb plty-sb blky ip,

slty tex, occ grdg to slty sh, non-sl

calc; SH: red/orng-brn/orng, sb

plty-plty, mod frm, sm-rthy tex, non

calc; SHY SS: pnk/lt red, vf gr, sb

rnd-sb ang, lam, mod srt, tt, non calc,

occ grdg to ss, ANHY: wh-off wh,

bf-brn, blky-amor, mas, v sft-mod frm,

mcxIn, non calc; nfsoc

MUD WT: 9.1/ VIS: 43IN

MUD WT: 9.1/ VIS: 41 OUT

SLTST: red/orng, sb plty-sb blky ip,

slty tex, occ grdg to slty sh, non-sl

calc; SH: red/orng-brn/orng, sb

plty-plty, mod frm, sm-rthy tex, non

calc; SHY SS: pnki/lt red, vf gr, sb
rnd-sb ang, lam, mod srt, tt, non calc,

occ grdg to ss, ANHY: wh-off wh,

bf-brn, blky-amor, mas, v sft-mod frm,

mcxIn, non calc; nfsoc

MD: 8,782

Inclination: 1.6°

Azimuth: 80.3°

TVD: 8,780.57"

Do

oU0U

NPOR(CFCH) S

-0.1

AF10 (OHMMEE

2000

2000

SH: red/orng-brn/orng, sb plty-plty,
mod frm, rthy tex, non calc; SHY
SLTST: red/orng, sb plty-sb blky ip,
slty tex, occ grdg to slty sh, non-sl
calc; ANHY: wh-It orng/brn, amor, v
sft, sm-rthy tex, non calc; nfsoc
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C 4 <
)| Depth: 8,929
S Mud Weight: 9.15
{ T Viscosity: 44
{_|Yield Pt: 12
{ A API Filtrate: 6.4
~ 19.9 | Solids: 7%
( pH: 10.8
T__H Chlorides: 2,100 mg/I
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Y q
f—>
y ) ( E
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\ Bit#: 5
11.07 7| Type: Smith MSi613
) Size: 6.12
N A Depth In: 9,024'
\( Depth Out: 10,190"
‘:l‘ Jets: 3X15, 3X13
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8,850
8,860
2l 8,870
4l 8.880
8,890
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8,910
8,920
8,930
8,940
8,950
18,960
8,970
8,980
g | 5,990
9,000

9,010

9,040
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> 53.8u

C1: 100% -

C2: 0% ]

C3:0% |

C4: 0% |
N

A

T~

</
— 1

I ——

C1-C4 (P

MUD WT: 9.1/ VIS: 44 IN
MUD WT: 9.15/ VIS: 41 OUT

SH: red/orng-brn/orng, sb plty-plty,
mod frm, rthy tex, non calc; SLTST:
red/orng, sb plty-sb blky ip, slty tex,
occ grdg to slty sh, non-sl calc;
ANHY: wh-It orng/brn, amor, v sft,
sm-rthy tex, non calc; nfsoc

MD: 8,877
Inclination: 1.4°
Azimuth: 78.5°
TVD: 8,875.54'

MUD WT: 9.15/ VIS: 45 IN
MUD WT: 9.1/ VIS: 49 OUT

SH: red/orng-brn/orng, sb plty-plty,
mod frm, rthy tex, non calc; SLTST:
red/orng, sb plty-sb blky ip, slty tex,
occ grdg to slty sh, non-sl calc;
ANHY: wh-It orng/brn, amor, v sft,
sm-rthy tex, non calc; nfsoc

MUD WT: 9.15/ VIS: 41 IN
MUD WT: 9.15/ VIS: 43 OUT

DOL: wh-off wh, sb blky, mcxIn-cyxIn,
mod frm-frm, sm-wxy tex, occ mot, sl-
v calc; SH: red/orng-brn/orng, sb
plty-plty, mod frm, rthy tex, non calc;
SLTST: red/orng, sb plty-sb blky ip,
slty tex, occ grdg to slty sh, non-sl
calc; ANHY: wh-It orng/brn, amor, v
sft, sm-rthy tex, non calc; It yel min
flor, nsoc

MD: 8,972
Inclination: 1.4°
Azimuth: 79.1°
TVD: 8,970.51'

MUD WT: 9.15/ VIS: 46 IN
MUD WT: 9.15/ VIS: 47 OUT

POR(CECES |~

-L00 A

EdOHMM) \

bPHZ (CFCF)

T—

TOOH AT 9024' MD FOR MUD MOTOR @
03:19 MST ON 2/20/17. TIH, RESUMED
DRILLING @ 01:56 MST ON 2/20/17

MUD WT: 9.0/ VIS: 44 IN
MUD WT: 9.0/ VIS: 46 OUT

DOLC LS: wh-off wh, sb blky,
mcxIn-cyxIn, mod frm-frm, sm-wxy tex,
occ mot, sl- v calc; SH: red/orng
-brn/orng, sb plty-plty, mod frm, rthy
tex, non calc; SLTST: red/orng, sb
plty-sb blky ip, slty tex, occ grdg to slty
sh, non-sl calc; ANHY: wh-It orng/brn,
amor, v sft, sm-rthy tex, non calc; It yel
min flor, nsoc
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MD: 9,068'
Inclination: 1.5°
Azimuth: 85.8°
TVD: 9,066.48'

LS: wh-off wh, It pnk, mcxIn, sm tex,
sft-mod sft, v calc, DOLC LS: wh-off
wh, sb blky, mexIn-cyxIn, mod
frm-frm, sm-wxy tex, occ mot, sl- v
calc, SH: red/orng-brn/orng, sb
plty-plty, mod frm, rthy tex, non calc;
nfsoc

LS: wh-off wh, It pnk, mcxIn, sm tex,
sft-mod sft, v calc, DOLC LS: wh-off
wh, sb blky, mexIn-cyxIn, mod
frm-frm, sm-wxy tex, occ mot, sl- v
calc, SH: red/orng-brn/orng, sb
plty-plty, mod frm, rthy tex, non calc;
nfsoc

MUD WT: 9.0/ VIS: 43 IN
MUD WT: 9.0/ VIS: 43 OUT

MD: 9,163'
Inclination: 1.3°
Azimuth: 83.3°
TVD: 9,161.45'
DOLC LS: wh-off wh, It pnk,
mcxIn-cyxIn, sm tex, sft-mod sft, dns
chky, calc, LS: wh-off wh, sb blky,
mcxIn-cyxIn, mod frm-frm, sm-wxy tex,
occ mot, calc - v calc, nfsoc

DOLC LS: wh-off wh, It pnk,
mcxIn-cyxin, sm tex, sft-mod sft, dns
chky, calc, LS: wh-off wh, sb blky,
mcxIn-cyxIn, mod frm-frm, sm-wxy tex,
occ mot, calc - v calc, nfsoc

MUD WT: 9.0/ VIS: 45 IN
MUD WT: 9.0/ VIS: 43 OUT

MD: 9,258'
Inclination: 1.2°
Azimuth: 96.5°
TVD: 9,256.43'

LS: wh-It gy-crm, mexIn, sm-wxy tex,
mod sft-mod frm, sb plty-sb blky, v
calc; DOLC LS: wh-off wh-It pnk, sb
blky, mexIn-cyxIn, mod frm-frm,
sm-wxy tex, occ mot, sl-v calc; SH:
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red/orng, sb plty-plty, mod frm, rthy
tex, non calc; nfsoc

MUD WT: 8.7/ VIS: 49 IN
MUD WT: 9.15/ VIS: 43 OUT

LS: wh-It gy-crm, mexIn, sm-wxy tex,
mod sft-mod frm, sb plty-sb blky, v
calc; DOLC LS: wh-off wh-It pnk, sb
blky, mexIn-cyxIn, mod frm-frm,
sm-wxy tex, occ mot, sl-v calc; SH:
red/orng, sb plty-plty, mod frm, rthy
tex, non calc; nfsoc

MUD WT: 8.95/ VIS: 43 IN
MUD WT: 9.1/ VIS: 43 OUT

MD: 9,353'
Inclination: 1.1°
Azimuth: 86.1°
TVD: 9,351.41'

LS: wh-It gy-crm, mexIn, sm-wxy tex,
mod sft-mod frm, sb plty-sb blky, v
calc; DOLC LS: wh-off wh-It pnk, sb
blky, mexIn-cyxIn, mod frm-frm,
sm-wxy tex, occ mot, sl-v calc; SH:
red/orng, sb plty-plty, mod frm, rthy
tex, non calc; nfsoc

MUD WT: 9.05/ VIS: 45 IN
MUD WT: 9.15/ VIS: 42 OUT

LS: wh-It gy-crm, mexIn, sm-wxy tex,
mod sft-mod frm, sb plty-sb blky, v
calc; DOLC LS: wh-off wh-It pnk, sb
blky, mexIn-cyxIn, mod frm-frm,
sm-wxy tex, occ mot, sl-v calc; nfsoc

MD: 9,448'
Inclination: 1.1°
Azimuth: 76.8°
TVD: 9,446.39'

LS: wh-It gy-crm, mexIn-cyxIn, sm-wxy
tex, mod sft-mod frm, sb plty-sb blky,
v calc; dns, arg ip, anhyc, nfsoc

MUD WT: 9.0/ VIS: 46 IN
MUD WT: 9.15/ VIS: 42 OUT
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LS: wh-It gy-crm, mexIn, sm-wxy tex,
mod sft-mod frm, sb plty-sb blky, v
calc; DOLC LS: wh-off wh-It pnk, sb
blky, mexIn-cyxIn, mod frm-frm,
sm-wxy tex, occ mot, sl-v calc; anhyc
ip, dns, arg, nfsoc

MD: 9,544'

Inclination: 1°
Azimuth: 66.1°
TVD: 9,542.37"

LS: wh-It gy-crm, mexIn, sm-wxy tex,
mod sft-mod frm, sb plty-sb blky, v
calc; DOLC LS: wh-off wh-It pnk, sb
blky, mexIn-cyxIn, mod frm-frm,
sm-wxy tex, occ mot, sl-v calc; anhyc
ip, dns, arg, nfsoc

MUD WT: 9.0/ VIS: 44 IN
MUD WT: 9.15/ VIS: 42 OUT

LS: wh-It gy-crm, mexIn, sm-wxy tex,
mod sft-mod frm, sb plty-sb blky, v
calc; DOLC LS: wh-off wh-It pnk, sb
blky, mexIn-cyxIn, mod frm-frm,
sm-wxy tex, occ mot, sl-v calc; anhyc
ip, dns, arg, nfsoc

MUD WT: 9.0/ VIS: 42 IN
MUD WT: 9.2/ VIS: 42 OUT

MD: 9,639
Inclination: 1.1°
Azimuth: 63.6°
TVD: 9,637.36'

LS: wh-It gy-crm, mexIn, sm-wxy tex,
mod sft-mod frm, sb plty-sb blky, v
calc; DOLC LS: wh-off wh-It pnk, sb
blky, mexIn-cyxIn, mod frm-frm,
sm-wxy tex, occ mot, sl-v calc; anhyc
ip, dns, arg, occ red brn slty SH,
nfsoc

MUD WT: 8.9/ VIS: 44 IN
MUD WT: 9.2/ VIS: 43 OUT

LS: wh-It gy-crm, mexIn, sm-wxy tex,
mod sft-mod frm, sb plty-sb blky, v
calc; DOLC LS: wh-off wh-It pnk, sb
blkv. mcxin-cvxin. mod frm-frm.
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sm-wxy tex, occ mot, sl-v calc; anhyc
ip, dns, arg, occ red brn slty SH,
nfsoc

MUD WT: 9.0/ VIS: 41 IN
MUD WT: 9.15/ VIS: 43 OUT

MD: 9,734
Inclination: 0.6°
Azimuth: 53.9°
TVD: 9,732.35'

SLTST: red/orng, sb plty-sb blky ip,
slty tex, occ grdg to slty sh, sl calc;

LS: wh-It gy-crm It pnk, mexIn, sm-wxy
tex, sft-mod sft, sb plty-sb blky, v calc;
SH: red/orng, sb plty-plty, mod frm,
rthy tex, non calc; nfsoc

MUD WT: 9.0/ VIS: 41 IN
MUD WT: 9.15/ VIS: 40 OUT

MD: 9,830
Inclination: 0.5°
Azimuth: 23.5°
TVD: 9,828.34'

SLTST: red/orng, gy-med gy, sb
plty-sb blky ip, blky ip slty tex, occ
grdg to slty sh, sl calc; SS: wh-let gy,
occ clr, vf -med gr, ply srt, sb rnd-rnd,
tr cgl, slty mtx, p por; LS: wh-It gy-crm
It pnk, mcxIn, sm-wxy tex, sft-mod sft,
sb plty-sb blky, v calc; SH: red/orng,
sb plty-plty, mod frm, rthy tex, non
calc; nfsoc

SLTST: red/orng, gy-med gy, sb
plty-sb blky ip, blky ip slty tex, occ
grdg to slty sh, sl calc; SS: wh-It
gy-red, occ clr, vf -med gr, ply srt, sb
rnd-rnd, tr cgl, slty mtx, p por; LS:
wh-It gy-crm It pnk, mcxIn, sm-wxy tex,
sft-mod sft, sb plty-sb blky, v calc; SH:
red/orng, sb plty-plty, mod frm, rthy
tex, non calc; nfsoc

MUD WT: 9.0/ VIS: 42 IN
MUD WT: 9.2/ VIS: 42 OUT

LS: wh-off wh, It gy-bf, sb plty-plty,
mod frm, mcxIn, wxy tex, v calc;
SLTST: brn-brn/red, vf gr, lam ip, sb
blky, occ grdg to shy sltst, sl-non calc;
SH: gy-It gy, red-red/orng ip, mic gr,
sb plty-plty, occ grdg to shy ss, non-sl
calc; SS: wh-clr-red, occ s&p, vf gr,
mod srt, mod por, gr sup mtx, p-fr
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cmt, v sl calc; nfsoc

MUD WT: 9.0+/ VIS: 40 IN
MUD WT: 9.2/ VIS: 41 OUT

MD: 9,925
Inclination: 0.5°
Azimuth: 22.8°
TVD: 9,923.34'

LS: wh-off wh, It gy-bf, sb plty-plty,
mod frm, mexIn, wxy tex, v calc;
SLTST: brn-brn/red, vf gr, lam ip, sb
blky, occ grdg to shy sltst, sl-non calc;
SH: gy-It gy, red-red/orng ip, mic gr,
sb plty-plty, occ grdg to shy ss, non-s|
calc; SS: wh-clr-red, occ s&p, vi-c gr,
ply srt, p-mod por, p-fr cmt, cly mtx, v
sl calc; nfsoc

MUD WT: 9.0+/ VIS: 44 IN
MUD WT: 9.1/ VIS: 42 OUT

MD: 10,021
Inclination: 0.6°
Azimuth: 348°
TVD: 10,019.34'

LS: wh-off wh, It gy-bf, sb plty-plty,
mod frm, mexIn, wxy tex, v calc;
SLTST: brn-brn/red, vf gr, lam ip, sb
blky, occ grdg to shy sltst, sl-non calc;
SH: gy-It gy, red-It brn, mic gr, sb
plty-plty, occ grdg to shy ss, non-sl
calc; SS: wh-clr-red, occ s&p, vi-c gr,
ply srt, p-mod por, p-fr cmt, cly mtx, v
sl calc; nfsoc

MUD WT: 8.9/ VIS: 46 IN
MUD WT: 9.1/ VIS: 43 OUT

LS: wh-off wh, It gy-bf, sb plty-plty,
mod frm, mexIn, wxy tex, v calc;
SLTST: brn-brn/red, vf gr, lam ip, sb
blky, occ grdg to shy sltst, sl-non calc;
SH: gy-It gy, red-It brn, mic gr, sb
plty-plty, occ grdg to shy ss, non-sl
calc; SS: wh-clr-red, occ s&p, vi-c gr,
ply srt, p-mod por, p-fr cmt, cly mtx, v
sl calc; nfsoc

MUD WT: 9.0/ VIS: 46 IN
MUD WT: 9.2/ VIS: 43 OUT

LS: wh-off wh, It gy-bf, sb plty-plty,
mod frm, mexIn, wxy tex, v calc;
SLTST: brn-brn/red, vf gr, lam ip, sb
blky, occ grdg to shy sltst, sl-non calc;
SH: gy-dk gy, red-It brn, mic gr, sb
plty-plty, occ grdg to shy ss, non-sl
calc; SS: wh-clr-red, occ s&p, vi-c gr,
ply srt, p-mod por, p-fr cmt, cly mtx, v
sl calc; nfsoc

MD: 10,138

Inclination: 0.4°
Azimuth: 322.9°
TVD: 10,136.33'




MUD WT: 9.0/ VIS: 52 IN
MUD WT: 9.2/ VIS: 46 OUT

S~ Vv

LS: wh-off wh, It gy-bf, sb plty-plty,
mod frm, mexIn, wxy tex, v calc;

\

SLTST: brn-brn/red, vf gr, lam ip, sb

blky, occ grdg to shy sltst, sl-non calc;

SH: gy-dk gy, red-It brn, mic gr, sb

plty-plty, occ grdg to shy ss, non-sl

calc; SS: wh-clr-red, occ s&p, vi-c gr,

AN~

ply srt, p-mod por, p-fr cmt, cly mtx, v

sl calc; nfsoc

MD: 10,190'

Inclination: 0.4°

Azimuth: 322.9°

ROP (ft/hr)
ROP-(#t/hr)

Do

TVD: 10,188.33'

WOB (klbs)

WL:Gamma (api)

U

oU0U

REACHED TD OF 10190' MD @ 14:10

MST ON 2/21/2017.

03 NPOR (CFCF) 01
-100 AF10 (OHMM) 2000
-100 AF90 (OHMM) 2000
03 DPHZ(CFCF) 01

THANK YOU FOR USING
COLUMBINE LOGGING!




