Well Name
Location

State

Country

APl Number
Geographic Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

COJUMBINE LOC

Scale: 5"/ 100
Measured Depth Log

EWS-3A

NW, NW, Sec 23, T4N, R66W
Colorado

USA

05-123-43880-00

County Weld

Rig Number

Ensign 121

Field Wattenberg

DJ Drilling Completed 1/6/2017

12/18/2016
NW, NW, Sec 23, T4N, R66W

2528' FNL/1045' FWL
40.29771/-104.75023

NE, NE, Sec 26, T4N, R66W
2556' FNL/512' FWL
40.28317/-104.73671

4726
111 To 12265

Prierre to Fountain

Water Based Mud

K.B. Elevation 4739

Total Depth 12265’

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
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ROP " 5 o Total Gas & Chromatograph
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GAMMA ——— Z 5 Images — % Lith CD e Lithology Descriptions
WOB § =4 :';- C3 =emrmrmem
Gamma2 —— T 8 7y
< C4 rerrrennnen
DRILLING DATA IMPORTED FROM COLUMBINE LOGGING INC. Drilling with water
PASON RIGGED UP ON 12/16/2016,
2-MAN LOGGING WITH
r 80 BLOODHOUND UNIT #313 Bloodhound Calibrated
q DRILLING IN THE QUATERNARY F BEGAN LOGGING @ 18:14 MST, Ggs Btémp fr?m TrTaller iggZu
- ON 12/18/16 as bump from lrap u
it #:
— - 90
Type: Smith Mi616 | |
Size: 12.25 ]
z€ . \ I GAS DATA IMPORTED FROM Conductor set to 111'MD, Started
Depth In: 111 IBALL GAS CHART loaging at 111°MD
Depth Out: 1,041" [ 100 99ing
i Hours: 2.6 hrs — 0 GAS-(units) 250
/ Jets: 4X18 I 0 CI=C4/(PPM) 5000
V4 SIN: 318187 o
[ 110 NOTE: THIS LOG HAS BEEN ADJUSTED
1 IN SEVERAL PLACES TO MATCH UP
N THE TWO GAMMAS. THE RED IS THE
WIRE LINE GAMMA AND THE GREEN IS
L 120 THE LWD GAMMA. ALL DATA WAS
‘) ADJUSTED TO THE WIRE LINE GAMMA.
t 198 d
L 130 100' Samples Caught
rd
A o ALL DATA WAS SHIFTED DOWN 26' TO
el .,d 140 I MATCH THE WIRE LINE GAMMA FROM
N : 100" MD TO 9610 MD.
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160 |
(, y (] : SHY SS: lt-med gy, occ clr-trnsl, s&p
) ! ip, com dk spec, vf- f gr, mod sft,
Y 167 170 | mod-ply srt, sb rnd-sb ang, slty mtx,
: occ gr sup mtx, p- mod p por
<J . SS: clr- trnsl, occ s&p, com Ise ¢ qtz/
I ~
180 | e fld grs, occ f-med gr clus, mod frm,
v, ol | : sb ang- ang, ply srt
N I
4 |DEPTH CORRECTION I: : MD: 162"
DY) 190 | Inclination: 0.2°
> : Azimuth: 171.6°
I TVD: 162'
N 5 I VS: 0.25'
< 200 |, :
) Pf\ID (mhr> 1nnn | GAS (Unne) 250
(\ GAMMA(api) 00 : CI-C4/(PPM) 5000
) WOB (Kibs) 100 | |
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>> | : 48 -15u
I
> Lo |
Z 220 |
S |
\
? 230
[ 301 |
4
)
< 240 -10u
7 E - 4EH 16u
v L 250 )
SHY SS: It-med gy, rr clr-trnsl, s&p ip,
2 &)
)) com dk spec, vf- f gr, mod sft,
{ 260 mod-ply srt, sb rnd-sb ang, slty mtx,
\( occ gr sup mtx, p- mod p por
7 SS: clr- trnsl, occ s&p, occ Ise ¢ qtz/
K\ fld grs, pred f-med gr clus, mod frm,
A} 1 270 ~h Ay v o mbhs At o mvmmaAl N A
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470

4-11u
/48 16u
10.4u ]
Cl:2% |
C2:0.9% -
C3:0.4%
C4:0% |
| ) 4 17u
11u
) 4B8 19u
13u
| 2 &8 224
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| bl /4
\1 CI-Ca(FPIVI) QUUU
| ) 48E 24u
13u
4H8 27y

:lﬁ <BE_25u

L0 Adlly™ dlly, Yy =iy 1ivda Yy Pyt

MD: 254
Inclination: 0.3°
Azimuth: 195°
TVD: 254'

VS: 0.55'

MUD WT: 8.7/ VIS: 27

MD: 345'
Inclination: 0.4°
Azimuth: 176.9°
TVD: 345'
VS: 0.97'

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf- f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty mtx,
occ gr sup mtx, p- mod p por

SS: clr- trnsl, occ s&p, occ Ise ¢ gtz/
fld grs, pred f-med gr clus, mod frm,
sb ang- ang, ply srt, mod por

MD: 437
Inclination: 0.3°
Azimuth: 190.1°
TVD: 437
VS: 1.41'

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf- f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty mtx,
occ gr sup mtx, p- mod p por

SS: clr- trnsl, occ s&p, occ Ise ¢ gtz/
fld grs, pred f-med gr clus, mod frm,
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33u

4B 28u

32.7u

33u

C1: 100%
C2:0% |
C3: 0% —|
C4: 0%

<EE-29u

36u

<EE—41u

GAS {u
e

nits)
AHS)

CI=C4 (PPM)

14u
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37u
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sb ang- ang, ply srt, mod por

SH: med-dk gy, mic gr, sb plty-plty, gt
tex, occ grdg to shy ss, occ spec,
mod frm

MD: 528"
Inclination: 0.3°
Azimuth: 254.6°
TVD: 527.99'
VS: 1.49'

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf- f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty mtx,
occ gr sup mtx, p- mod p por

SS: clr- trnsl, occ s&p, occ Ise ¢ gtz/
fld grs, pred f-med gr clus, mod frm,
sb ang- ang, ply srt, mod por

SH: med-dk gy, mic gr, sb plty-plty, gt
tex, occ grdg to shy ss, occ spec,
mod frm

MUD WT: 8.9/ VIS: 29

MD: 620
Inclination: 0.2°
Azimuth: 248.2°
TVD: 619.99'
VS: 1.37

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf- f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty mtx,
p- mod p por

CLYST: It gy, sm tex, occ lith frag incl,
sb blky-sb plty, sft

MD: 711"
Inclination: 0.4°

Aot itlh: OO0
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ROP: 492.3 ft/hr |
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TVD: 710.99'
VS: 1.16'

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf- f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty mtx,
p- mod p por

CLYST: It gy, sm-slty tex, occ lith frag
incl, sb blky-sb plty, sft

MD: 802"
Inclination: 0.4°
Azimuth: 269.7°
TVD: 801.99'
VS: 0.79'

MUD WT: 9.1/ VIS: 30

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf- f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty mtx,
p- mod p por, occ grdg to slty sh
CLYST: It gy, sm-slty tex, occ lith frag
incl, sb blky-sb plty, sft

MD: 893"
Inclination: 0.4°
Azimuth: 243°
TVD: 892.99'
VS: 0.56'
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Bit #: 2

Type: Smith Z616
Size: 8.75

Depth In: 1,041'
Depth Out: 10,604"
Hours: 110.2 hrs
Jets: 4X15, 2X14
SIN: JK6194
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ROP: 372.3 ft/hr
WOB: 12.7 klbs |
RPM: 59 RPM |
SPM#1: 65 spm -
SPM#2: 65 spm _|

?_9731919: 1,334 PSI _|
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SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf- f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty mtx,
p- mod p por, occ grdg to slty sh, calc
1p;

CLYST: It gy, sm-slty tex, occ lith frag
incl, sb blky-sb plty, sft

MD: 986'
Inclination: 0.7°
Azimuth: 266.5°
TVD: 985.98'
VS: 0.21'

MUD WT: 9.3/ VIS: 32

Depth: 1,041

Mud Weight: 9.1
Viscosity: 37

Yield Pt: 13

Filter Cake: 24
Solids: 4%

pH: 7.7

Chlorides: 700 mg/l

TD SURFACE 1041'MD @ 23:22 MST ON
12/18/2016. RAN 1039' OF 9 5/8"
CASING, CEMENTED, TESTED BOP,
MADE UP 6000 OF STANDS,
RESMUMED DRILLING OF
INTERMEDIATE @ 15:33 MST ON
12/21/016.
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Drilling with gel based mud
MUD WT: 8.8/ VIS: 32

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf-f gr, mod sft, mod-ply
srt, sb rnd-sb ang, slty-cly mtx, p-mod
p por, occ grdg to slty sh, calc ip;
CLYST: It gy, sm-slty tex, occ lith frag
incl, sb blky-sb plty, sft, slty ip, tr bent;
tr yel min flor.

MD: 1,079
Inclination: 0.6°
Azimuth: 257.2°
TVD: 1,078.98'
VS: -0.27'

MUD WT: 8.8/ VIS: 35

MD: 1,170
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ROP: 590.8 ft/hr |
WOB: 17.2 kibs |
RPM: 59 RPM ==

:

SPM#1: 86 spm |
SPM#2: 85 spm |
SPP: 2,084 PSI |
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11220
1,230
11,240
[ 1.250
I 1,260
1,270
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1,290
[ 1,300
1,310
1,320
1,330

A 1,340

.370

GAS-(units)
{uhits)

1=C4 (PPM)

oU0U

99u
P
11.9u
C1:100% —
C2: 0%
C3:0%
c4: 0%
\
\
\
\
B 108y

Inclination: 0.6~
Azimuth: 273.7°
TVD: 1,169.97
VS: -0.76'

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf-f gr, mod sft, mod-ply
srt, sb rnd-sb ang, slty-cly mtx, p-mod
p por, occ grdg to slty sh, calc ip;
CLYST: It gy, sm-slty tex, occ lith frag
incl, sb blky-sb plty, sft, sty ip, tr bent;
tr yel min flor.

MD: 1,263'
Inclination: 0.7°
Azimuth: 257.2°
TVD: 1,262.97
VS: -1.28'

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf-f gr, mod sft, mod-ply
srt, sb rnd-sb ang, slty-cly mtx, p-mod
p por, occ grdg to slty sh, calc ip;
CLYST: It gy, sm-slty tex, occ lith frag
incl, sb blky-sb plty, sft, sty ip, tr bent;
tr yel min flor.

MD: 1,356'
Inclination: 0.7°
Azimuth: 257.6°
TVD: 1,355.96'
VS: -1.73'

SHY SS: It-med gy, rr clr-trnsl, s&p ip,

com dk spec, vf-f gr, mod sft, mod-ply

srt, sb rnd-sb ang, slty-cly mtx, p-mod
p por, occ grdg to slty sh, calc ip;

SLTST: gy- dk gy, rthy tex, sb blky-sb
plty, frm-mod hd, shy ip, tr bent; tr yel

min flAar
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,420

1,430

| 1,440

- 11,450
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11480
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11530
’

¥
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1,590

e ]

95u
MD: 1,450’
Inclination: 0.8°
Azimuth: 246.7°
TVD: 1,449.95'
VS: -2.09'
SHY SS: It-med gy, rr clr-trnsl, s&p ip,
B com dk spec, vf-f gr, mod sft, mod-ply
102U ————51t, sb rd-sb ang, slty-cly mtx, p-mod
p por, occ grdg to slty sh, calc ip;
SLTST: gy- dk gy, rthy tex, sb blky-sb
plty, frm-mod hd, shy ip, tr bent
SHY SLTST: dk gy, slty tex, sb plty,
frm-mod hd; tr yel min flor.
92u
10.6u
C1:100% |
C2: 0% | MUD WT: 8.8/ VIS: 35
C3:0% |
c4: 0% | MD: 1,543'
Inclination: 0.7°
AN Azimuth: 242.4°
\ TVD: 1,542.94'
3 VS: -2.3'
488 112u
SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf-f gr, mod sft, mod-ply
srt, sb rnd-sb ang, slty-cly mtx, p-mod
85u p por, occ grdg to slty sh, calc ip;

SHY SLTST: gy- dk gy, rthy- slty tex,

sb plty- sb blky, frm-mod hd; tr yel




y A\
[ 2
(]
[4
0 /P”P‘ﬁ‘.r) 1000
0 ] WOB\(KKs) 100
0 D Gamm32 (pi) 200
N\
\
/
S ==
501
< < ]
d [{ |
P [¢
\ Z
(3
)T |
\ (
\ L
\ <7
{ (
2
>
L N
> (™
<\
. )
\( 501
\
P
2
P
>
( )
\
p) [N
| [§
~N J
2 4
D)
[4
ROP: 343.4 ft/hr |
WOB: 8.6 klbs —
Y 5417RPM: 63 RPM f
S || SPM#1: 85 spm |
SPM#2: 86 spm -
S = SPP: 2,140 PSI |
0
% 3467
{ [ 1] N
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o {0\ -
\ <
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7 1 (gl
N [
NV
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)
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2
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1,610

1,620

1,630

1,640

1,650

1,660

1,670

1,680

1,690

1,700

1,710

1,720

1,730

1,740

1,750

& 1,760

1,770

1,780

1,790

1,800

%1810

—~
N

GAS {units) 250

CI-Ca(FPVI) oU0U

> 4B o3

u

97u

115u

T 115.4u] |
| oo

C2: 0% —

C3:0% |

C4: 0%

min flor.

MD: 1,636'
Inclination: 0.4°
Azimuth: 253.3°
TVD: 1,635.94"'
VS: -2.49'

SHY SS: It-med gy, rr clr-trnsl, s&p ip,
com dk spec, vf-f gr, mod sft, mod-ply
srt, sb rnd-sb ang, slty-cly mtx, p-mod
p por, occ grdg to slty sh, calc ip;
SHY SLTST: gy- dk gy, rthy- slty tex,
sb plty- sb blky, frm-mod hd; tr yel
min flor.

MD: 1,730
Inclination: 0.4°
Azimuth: 299.2°
TVD: 1,729.94'
VS: -2.89'

SHY SS: lt-med gy, com clr-trnsl, s&p
ip, com blk spec, vi-f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty-cly
mtx, p-mod p por, occ grdg to ss, tr
glauc incl;

SHY SLTST: gy- dk gy, rthy- slty tex,

sb plty- sb blky, frm-mod hd; tr yel

min flor

ampu——

MD: 1,822'
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ROP: 385.9 ft/hr
OB: 12.8 klbs |
>4 RPM: 61 RPM __|
SPM#1: 87 spm -
(\ \\ SPM#2: 86 spm |
)) SPP: 2,240 PSI |
\
B . - @
[
)IIAN
3\ \
\ N
{ Id
) (O P
< ) /
) T\ [{
$  \ \
N /
[
J{ N
) N
\ S
N
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N
N
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>
) EEAN

1,820

1,830

1,850
- 1,860
y I 1.870
: 1,880
o 1,890
1,900
1,910
y I 1,920
: 1,930
"‘E. 1,940
1,950
1,960
1,970
1,980

- 1,990

112u

" —‘\\

LOW PUMP RATE

Inclination: 0.8°
Azimuth: 319.8°
TVD: 1,821.93'
VS: -3.82'

MUD WT: 8.9/ VIS: 35

SHY SS: It-med gy, com clr-trnsl, s&p,
com blk spec, vf-f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty-cly
mtx, p-mod p por, occ grdg to ss, tr
glauc incl;

SHY SLTST: gy- dk gy, rthy- slty tex,
sb plty- sb blky, frm-mod hd; tr yel
min flor, tr cly, tr slty sh

MD: 1,914
Inclination: 0.6°

(I Azimuth: 293.6°
l‘ TVD: 1,913.93'
70.9u VS: -4.87'
\\ C1:100% —
| C2:0% |
/ C3:0% |
( C4: 0%
\
)\
\,
= 106u
E 7
£ T
8 S
I
4/ SHY SLTST: gy- dk gy, rthy- slty tex,
; sb plty- sb blky, occ plty, frm-mod hd
SHY SS: It-med gy, occ clr-trnsl, s&p,
N vf-f gr, mod sft, mod-ply srt, sb rnd-sb
~NU ang, slty mtx, occ gr sup mtx, p-mod p
\\ por, rr grdg to ss, sl calc
\ SLTY SH: dk gy, plty-sb plty, mic gr,
\\ slty tex, mod frm; tr yel min flor, tr cly
138u
CI-C4 TI“IVI) QUUU MD 21009I
) Inclination: 1.1°
1 Azimuth: 282.5°
J TVD: 2,008.91"
/I VS: -5.98'
/
Z
\
\
\
\
N\
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4 GAS SCALE CHANGE
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ROP: 491.8 ft/hr |
2 (( ‘\ WOB: 17.1 klbs |
/\ ) RPM: 52 RPM __|
SPM#1: 87 spm -
\) \ SPM#2: 85 spm ]
() SPP: 2,462 PSI |
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SHY SS: It-med gy, com clr-trnsl, s&p,
com blk spec, vf-f gr, mod sft,
mod-ply srt, sb rnd-sb ang, slty-cly
mtx, p-mod p por, occ grdg to ss, tr
glauc incl;

SHY SLTST: gy- dk gy, rthy- slty tex,
sb plty- sb blky, frm-mod hd; tr yel
min flor

MD: 2,103'
Inclination: 0.7°
Azimuth: 303.6°
TVD: 2,102.9'
VS: -7.18'

SHY SLTST: gy- dk gy, rthy- slty tex,
sb plty- sb blky, occ plty, frm-mod hd
SHY SS: It-med gy, occ clr-trnsl, s&p,
vf-f gr, mod sft, mod-ply srt, sb rnd-sb
ang, slty mtx, occ gr sup mtx, p-mod p
por, rr grdg to ss, sl calc

SLTY SH: dk gy, plty-sb plty, mic gr,
slty tex, mod frm; com cly, rr yel min
flor

MD: 2,192
Inclination: 0.6°
Azimuth: 307.5°
TVD: 2,191.9'
VS: -8.13'

MUD WT: 8.9/ VIS: 36
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2
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( ) 531
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] < ( |
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\ { JROP: 538.1 fthr |
\) % fWoB: 19.9 kibs |
\) ,) RPM: 50 RPM —|
SPM#1: 87 spm
\) ? SPM#2: 85 spm
| [N SPP: 2,614 PS| |
{
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2,270

L 2,290

Wi 2,300

. L2310

- 2,320

2,330

12,340

2,350

3 2,360

2,370

2,380

. £2,390

2,400

2410

2,420

2,430

2,440

2,450

{2,460

NN
N
N
N\,
N
\\ CLYST: wh-It gy, v sft, wxy-rthy tex, sb]
\ blky, tr slt
SHY SLTST: gy- dk gy, rthy- slty tex,
sb plty- sb blky, occ plty, frm-mod hd
SHY SS: It-med gy, occ clr-trnsl, s&p,
vf-f gr, mod sft, mod-ply srt, sb rnd-sb
ang, slty mtx, occ gr sup mtx, p-mod p
por, rr grdg to ss, sl calc
SLTY SH: dk gy, plty-sb plty, mic gr,
C &8-235u sty tex, mod frm
A\
\\ MD: 2,291
\ Inclination: 0.4°
\ Azimuth: 339.8°
\\ TVD: 2,290.89'
\ VS: -8.96'
) 274u
/
S
A
yl
yad 43.1u
I/ C1: 100% |
{ C2: 0% |
C3:0% __|
C4: 0%
\
\
]
|
36u
N
\\
\ CLYST: wh-It gy, v sft, wxy-rthy tex, sb]
\\ blky, tr st
\ SHY SLTST: gy- dk gy, rthy- slty tex,
A\ sb plty- sb blky, occ plty, frm-mod hd
SHY SS: It-med gy, occ clr-trnsl, s&p,
vf-f gr, mod sft, mod-ply srt, sb rnd-sb
ang, slty mtx, occ gr sup mtx, p-mod p
por, rr grdg to ss, sl calc
286u SLTY SH: dk gy, plty-sb plty, mic gr,
slty tex, mod frm
< MD: 2,384'
\ Inclination: 0.7°
GAS !lni‘e) 500 Azimuth: 339.1°
\.J.-\.4}I“IVI} oUU0U TVD 2'38389I
// VS: -9.83'
/
P d
/
/|
/
/
/
({
N
\
N~
N
N\
N\

SS: clr-trnsl, wh, s&p, vf-f gr, sb
rnd-sb ang, occ ang, uncons ip, slty
mtx, v sft, v sl calc

SHY SS: It-med gy, occ clr-trnsl, s&p,
vf-f gr, mod sft, mod-ply srt, sb rnd-sb
ang, slty mtx, occ gr sup mtx, p-mod p
por, rr grdg to ss, sl calc

CLYST: wh-It gy, v sft, wxy-rthy tex, sb]

blky, tr slt

CLIN C'I TCOT: rmvs Al ~vy wvilavy Al gy +4r



QT L TO0. Yy UR Yy, TUly= olty LA,

S Q) T
Y NN\ | e sb pity- sb blky, occ plty, frm-mod hd
\ | 536 (osl-| [ - X
—— et -
I \
ROP: 536.1 ft/hr
'\\ /) WOB: 25.2 klbs ]| 2,490 “, 192u MUD WT: 9.1/ VIS: 37
\ N RPM: 50 RPM _| 4
R |l [ | [
)\ () e 2681 PpSI i 2,500 'l C1:97.1% | Inclination: 0.3°
Lo - C2:1% | Azimuth: 285.3°
\) )k \ ) C3:1.1% — TVD: 2,477.89'
‘) <> } C4:0.8% | VS: -10.57'
2,510
/ il
{ <
k N
7/
( < 2,520
< ™\
L2 N
? 540 \\
. 1 12,530 N
s < ' : 3
< : ?
‘)\( 2,540 Il—',algu
1 ({ : MD: 2,571"
2 ) - 1 Inclination; 1.3°
AN 1 2,550 i Azimuth: 162.1°
\ N\ [ ! TVD: 2,570.88'
l\ 5 ‘\ 1 VS: -9.76'
é ‘) 2,560 . SS: clr-trnsl, wh, s&p, vi-f gr, sb
18 { / : . rnd-sh ang, occ ang, uncons ip, ply
¢ | : [ srt, mod por, slty mtx, v sft, v sl calc
N 2,570 = 4 SHY SS: It-med gy, occ clr-trnsl, s&p,
: = ! __|vf-f gr, mod sft, mod-ply srt, sb rnd-sb
- 8 303u-|ang, slty mtx, occ gr sup mtx, p-mod p
2,580 : \ por, rr grdg to ss, sl calc
= ) CLYST: wh-It gy, v sft, wxy-rthy tex, sb]
- \ blky, tr st
2,590 : J SHY SLTST: gy- dk gy, rthy- slty tex,
:%—% sb pity- sb blky, occ plty, frm-mod hd:
S/ rr yel min flor

2,600
GAS (Unﬂ") 500
CI-Ca(FPIVI) QUU0U
2,610
L
N\
\\5\
2,620 AY
2,630
: MD: 2,664
2,640 Inclination: 3.3°
Azimuth: 147.3°
TVD: 2,663.8
VS: -6.08'

2,650

SS: clr-trnsl, wh, s&p, vf-f gr, sb
rnd-sb ang, occ ang, ply srt, slty mtx, v|
sft, v sl calc, mod por, occ grdg to shy
ss, occ glauc incl

SLTST: It gy, rthy tex, sb blky, mod sft,

317u

2,660

2,670

7{ HOLE DEPTH CHANGED 1y 4 shy ip
/ ~ P \\ SLTY SH: dk gy, plty-sb plty, mic gr,
\ 2 - —J slty tex, mod frm; rr yel min flor
A\ Ba 2,680
-~ / 594 .
< :
\>
ROP: 568.5 ft/hr | 1 5 590




1 JWOB: 32.1 klbs —

8

—_4—"RPM: 50 RPM |

N\ | SPM#1:87 spm |

SPM#2: 86 spm «
) P

N ((SPP: 2,824 PSI

L

177

™~

598

1000

UU

100

oo O O

200

126

!

N _/\/—\\

—

NV
N
&

SPM#1: 86 spm |

«SPM#2: 85 spm =

<SPP: 2,892 PSI |

™,

/ )
N /
™ >
\ <
A \
\ |
| \
N |
[ WA
/ <
{ \
\ |
<) |( 532
D3 N\
() ROP: 514.2 ftihr -
) /\NOB: 26 klbs
rdl RPM: 50 RPM |
2
>
>
Z
>
b
2

2,720

2,730

2,740

2,750

2,760

2,770

2,780

2,790

2,800

2,810

2,820

2,830

2,840

2,850

2,860

2,870

2,880

2,890

2,900

2,910

327.5u

C1:99.3% |

C2:0.3% —|

C3:0.4% |

C4: 0%

332u

&E 307u |

30u

311u

MUD WT: 9.4/ VIS: 38

MD: 2,758'
Inclination: 5.6°
Azimuth: 144.2°
TVD: 2,757.51'
VS:1.21'

SHY SS: lt-med gy, s&p ip, vi-f gr,
mod sft, mod-ply srt, sb rnd-sb ang,
slty mtx, p-mod p por, rr grdg to ss, sl
calc

SS: clr-trnsl, wh, s&p, vf-f gr, sb
rnd-sb ang, occ ang, ply srt, slty mtx, v|
sft, mod por, v sl calc

SHY SLTST: gy- dk gy, rthy- slty tex,
sb plty- sb blky, occ plty, frm; rr yel
min flor

SHY SS: lt-med gy, s&p ip, vi-f gr,
mod sft, mod-ply srt, sb rnd-sb ang,
slty mtx, p-mod p por, rr grdg to ss, sl
calc

SLTY SH: dk gy, sb plty- plty, mod
frm-frm, mic gr, slty tex, non calc

SS: clr-trnsl, wh, s&p, vf-f gr, sb
rnd-sb ang, occ ang, ply srt, slty mtx, v|
sft, mod por, v sl calc

SHY SLTST: gy- dk gy, rthy- slty tex,
sb plty- sb blky, occ plty, frm; rr yel
min flor

MD: 2,853'
Inclination: 6.7°
Azimuth: 141.4°
TVD: 2,851.96'
VS:11.38'
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\ amm apl
C |
=
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{
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\
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[
<
Z
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7 [wnl {
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| /
\ /
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/ N
L AR
< ) s37
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)
{
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U™
{1\
s )
N J—
< ROP: 44 ft/hr __|
< WOB: 10.2 kibs |
RPM: 0 RPM =
SPM#1: 88 spm |
SPM#2: 86 spm
(> |( SPP: 2,204 PSI |
<) \
\
\
P \
S
C i 12/22/2016 :

2,920

2,930

2,940

2,950

2,960

2,970

2,980

2,990

3,000

3,010

3,020

3,030

3,040

3,050

3,060

3,070

3,080

3,090

3,100
i ¥ ¥

3,110

3,120

3,130

(‘J
ﬁL\ 197ut L L L
=

rd
4
J
7
]
N
N
™.
\
A\
\
1
]
\
=y
N\
| 145.1u ——— N
C1: 97.2% N
} C2: 1.5% 3450
L C3: 1.3%i
| C4:0% & =
| )

" 2

\\ 336.6u
C1:100% |
C2:0% |
C3: 0% —
] C4: 0% |
[
) @ 312u |
.
1‘ MUD WT: 9.4/ VIS: 39
MD: 2,946'
Inclination: 7.7°
Azimuth: 147.3°
TVD: 2,944.23'
N VS: 23.02'
196u
j
r
A\
N
AN
\\ SLTY SH: dk gy, sb plty- plty, mod
\ frm-frm, mic gr, slty tex, non calc
\‘ SHY SS: It-med gy, s&p ip, Vi-f gr,
] mod sft, mod-ply srt, sb rnd-sb ang,
‘\ slty mtx, p-mod p por, rr grdg to ss, sl
\ calc
\ SS: clr-trnsl, wh, s&p, vf-f gr, sb
0 Gas{ulks) 500-| rnd-sb ang, occ ang, ply srt, slty mtx, v|
Y ClEeAE sft, mod por, v sl calc
1 SHY SLTST: gy- dk gy, rthy- slty tex,
) sb plty- sb blky, occ plty, frm; rr yel
min flor
: Began 50' Sample Interval
K
ﬁ\ 323u

MD: 3,041
Inclination: 9.5°
Azimuth: 142.9°
TVD: 3,038.16'
VS: 37.22'

MUD WT: 9.5/ VIS: 42

SHY SS: lt-med gy, s&p ip, vi-f gr,
mod sft, mod-ply srt, sb rnd-sb ang,
slty mtx, p-mod p por, rr grdg to ss, sl
calc

SHY SLTST: It gy- med gy, rthy- slty
tex, sb plty- sb blky, occ plty, frm
SLTY SH: med- dk gy, sb plty- sb blky,
mod frm-frm, slty tex, non calc

SS: clr-trnsl, wh, s&p, vf-f gr, sb
rnd-sb ang, occ ang, ply srt, slty mtx, v|
sft, mod por, v sl calc, com Ise fld/qtz
grs; rr yel min flor

MD: 3,135
Inclinatinn: 11 Q°
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3,140
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3,160
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3,200
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3,220
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<BH 529u
292.5u
C1:93.4% |
C2:2.6%
C3:3.3% —
C4:0.7% |

Azimuth: 143.1°

TVD: 3,130.52
VS: 54.66'

SLTY SH: med- dk gy, sb plty- sb blky,
mod frm-frm, slty tex, non calc

SHY SS: lt-med gy, s&p ip, vi-f gr,
mod sft, mod-ply srt, sb rnd-sb ang,
slty mtx, p-mod p por, rr grdg to ss,
occ glauc incl, sl calc

SHY SLTST: It gy- med gy, rthy- slty
tex, sb plty- sb blky, occ plty, frm

MUD WT: 9.2/ VIS: 38

MD: 3,229
Inclination: 13.6°
Azimuth: 138.4°
TVD: 3,222.2"
VS: 75.34'

SLTY SH: med- dk gy, sb plty- sb blky,
mod frm-frm, slty tex, non calc

SHY SLTST: It gy- med gy, rthy- slty
tex, sb plty- sb blky, occ plty, frm; rr
grdg to shy ss

MD: 3,324
Inclination: 15.7°
Azimuth: 141.9°

TVD: 3,314.11"

VS: 99.29'
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| D) (WOB: 7.5 kibs
C “RPM: 0 RPM
\ ? SPM#1: 88 spm
\ N L SPM#2: 85 spm
') (( ( SPP: 2,238 PSI
{ [
P, N\
\\ | {
( 1} ()
<\
1
N
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3,360

3,390 [
3400 [2
3410 E

i-3,420 |

3,430

3,440

I 3,450

3,460

3,470

3,480

3,490

I 3,500

3,510

3,520

3,530

3,540

3,550 [

3,560

=1 3570

348u

3000

GAS-(units)
ASe J

CI=C4 (PPM)

©U000U

48E_ 723u

<BH 384u

397.6u

C1:91.6% |

C2:3%

C3:5.4% |

C4: 0%

MUD WT: 9.0/ VIS: 38

SLTY SH: med- dk gy, sb plty- sb blky,
mod frm-frm, slty tex, non calc

SHY SLTST: It gy- med gy, rthy- slty
tex, sb plty- sb blky, occ plty, frm

SHY SS: It gy, occ clr-s&p, vf gr, sb
ang-sb rnd, mod srt,pred gr sup mtx,

v sl calc

MD: 3,419
Inclination: 17.4°
Azimuth: 141.5°
TVD: 3,405.17"
VS: 126.32'

MUD WT: 8.9/ VIS: 37

SLTY SH: med- dk gy, sb plty- 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; rr
grdg to shy ss

MD: 3,513
Inclination: 20.8°
Azimuth: 143.8°
TVD: 3,493.98'
VS: 157.05'

Depth: 3,500

Mud Weight: 8.8
Viscosity: 30

Yield Pt: 4

Filter Cake: 32
Solids: 4%

pH: 8.9

Chlorides: 800 mg/l

MUD WT: 8.8/ VIS: 30

SLTY SH: med- dk gy, sb plty- sb blky,
mod frm-frm, slty-gt tex, non calc

NLINZ 651 T 1o o el
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3,580 F
3,590

3,600

3,610

- 3,620

3,630

3,640

13,650

3,660

3,670

3,680

3,690

13,700

3,710

3,720

3,730

3,740

3,750

3,760

3,770

3,780

3,790

ST oL Tol. dtyy= U yy, tly= oSily

tex, sb plty- sb blky, occ plty, frm; rr

grdg to shy ss

CLY: It gy, sm tex, v sft, blky-sb blky

MD: 3,606’

Inclination: 20.9°

Azimuth: 143.1°

3000

GAS-(units)
ASe J

TVD: 3,580.89'

CI=C4 (PPM)

©U000U

VS: 190.14'

SLTY SH: med- dk gy, sb plty- 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; rr

grdg to shy ss

MUD WT: 9.0/ VIS: 30

479u

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

mod frm-frm, slty-gt tex, non-v sl calc,

scat-tr bent,

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

sb plty-sb blky, occ plty, frm; rr grdg to

shy ss; scat-tr yel min flor.

MD: 3,701

Inclination: 23.8°

Azimuth: 144°

?\ 890.5u TVD: 3,668.75'
W\ C1:88% i VS: 226.26'
“\\ C2:3.3% |
"\ C3: 5.5%:
" C4:3.2% MUD WT: 8.9/ VIS: 29
1
1] 973u
1
1
1y
4
)4
\\ SLTY SH: med-dk gy, sb plty-sb blky,
mod frm-frm, slty-gt tex, non-v sl calc,
||
scat-tr bent,
SHY SLTST: It gy-med gy, rthy-slty tex
sb plty-sb blky, occ plty, frm; rr grdg to
shy ss; scat-tr yel min flor.
\ MD: 3,795'
1\ Inclination: 26.6°
LY Azimuth: 139.6°
h TVD: 3,753.8'
VS: 266.2'

SLTY SH: med-dk gy, sb plty-sb blky,
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ROP: 407.9 ft/hr

—WOB: 16.7 klbs
P \ RPM: 50 RPM
} SPM#1: 86 spm
L SPM#2: 84 spm
C SPP: 2,494 PSI
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3,800

3,820

3,830

3,870

3,880

3,910

mod frm-frm, slty-gt tex, non-v sl calc,

tr bent,

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

GAS-{units

3p00-|tex, sb plty- sb blky, occ plty, frm

CI=C4 (PPM)

SOOI SHY SS: It gy-wh, occ clr-s&p, vi-f gr,

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

cly mtx, p-mod p por, v sl calc; tr yel

min flor.

MUD WT: 8.9/ VIS: 30

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

mod frm-frm, slty-gt tex, non-v sl calc,

tr bent,

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

tex, sb plty- sb blky, occ plty, frm

SHY SS: It gy-wh, occ 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 yel

min flor.

MUD WT: 8.9/ VIS: 30

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

mod frm-frm, slty-gt tex, non-v sl calc,

tr bent,

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

tex, sb plty- sb blky, occ plty, frm

SHY SS: It gy-wh, occ 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 yel

min flor.

MD: 3,889

Inclination: 29.2°

Azimuth: 140.5°

484.2u T | TVD: 3,836.87'

C1:94.1% _| VS: 310.05'

C3:4.6% |
C4:03%

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

mod frm-frm, slty-gt tex, non-v sl calc,

tr bent,

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

tex, sb plty- sb blky, occ plty, frm

SHY SS: It gy-wh, occ 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 yel

min flor.

<BE 1065u

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

mod frm-frm, slty-gt tex, non-v sl calc,

tr bent,

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

tex, sb plty- sb blky, occ plty, frm

SHY SS: It gy-wh, occ 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 yel
min flor.

MUD WT: 8.9/ VIS: 28
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L\WOB: 27.5 klbs

[RPM: 50 RPM
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4,120

4,040

4,050

4,070

4,080

4,090

4,100

4,130

4,150

4,160

4,170

4,180

4,200

4,210

4,220

MD: 3,983'

Inclination: 32.6°

Azimuth: 142.1°

TVD: 3,917.51"

VS: 358.24'

Resumed 100" Sample Interval

1041u

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

mod frm-frm, slty-gt tex, non-v sl calc,

4o ===-=

E_1214u

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

tr bent,

tex, sb plty- sb blky, occ plty, frm

SHY SS: It gy-wh, occ 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 yel

min flor, v It bl difse cut, no visable

show or od.

MD: 4,076'

Inclination: 31.9°

Azimuth: 143.1°

TVD: 3,996.17"

VS: 407.83'

1,165.1u —
C1:89.1% |
C2:4.6%
C3:5.5% —
C4: 0.8% |

1328u

MUD WT: 8.8/ VIS: 28

MD: 4,170

Inclination: 32°

Azimuth: 143.5°

TVD: 4,075.93'

3000

1 ‘ GAS {units

)
AHS)

‘\ CI=C4 (PPM)

©UU00U

-

1205u

4,230

VS: 457.56'

SLTY SH: med-dk gy, sb plty-sb blky,
mod frm-frm, slty-gt tex, non-v sl calc,
tr bent,

SHY SLTST: It gy- med gy, rthy- slty
tex, sb plty- sb blky, occ plty, frm
SHY SS: It gy-wh, occ 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 yel
min flor, v It bl difse cut, no visable
show or od.
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4,240

4,250

4,260

4,270

4,280

4,290

4,300

4,310

4,320

4,330

4,340

14,350

4,360

4,370
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<BH 836U

MD: 4,264'
Inclination: 34.1°
Azimuth: 144.4°
TVD: 4,154.71'
VS: 508.82'

SLTY SH: med-dk gy, sb plty-sb blky,
mod frm-frm, slty-gt tex, non-v sl calc,
tr bent,

SHY SLTST: It gy- med gy, rthy- slty
tex, sb plty- sb blky, occ plty, frm
SHY SS: It gy-wh-It brn, occ clr-s&p,
vf-f gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, v sl calc;
rr yel min flor, v It yel bl difse cut, no
visable show or od.

MUD WT: 8.8/ VIS: 28

MD: 4,359
Inclination: 36.1°
Azimuth: 144.7°
TVD: 4,232.43'
VS: 563.44'

SLTY SH: med-dk gy, sb plty-sb blky,
mod frm-frm, slty-gt tex, non-v sl calc,
tr bent,

SHY SLTST: It gy- med gy, rthy- slty
tex, sb plty- sb blky, occ plty, frm
SHY SS: It gy-wh-It brn, occ clr-s&p,
vf-f gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, v sl calc;
rr yel min flor, v It yel bl difse cut, no
visable show or od.

MD: 4,454
Inclination: 37.2°
Azimuth: 144.5°
TVD: 4,308.65'
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4,630

4,640

4,650

4,660

4,670

VS: 620.15'

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

mod frm-frm, slty-gt tex, non-v sl calc,

Qi o oy P >

tr bent,

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

tex, sb plty- sb blky, occ plty, frm

SHY SS: It gy-wh-It brn, occ 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 yel min flor, v It yel bl difse cut, no

visable show or od.

MUD WT: 8.85/ VIS: 33

MD: 4,548’

Inclination: 39.4°

Azimuth: 146.8°

TVD: 4,382.42'

VS: 678.39'

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

mod frm-frm, slty-gt tex, non-v sl calc,

tr bent,

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

2191u |

'\ | CHANGE GAS SCALE

\\|

| no visable show or od.

5000

GAS-(units)
{HHiSy

\
Al

CL-Ca(FPVI) oUU00U

)

sb plty-sb blky, occ plty, frm

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, v sl calc;
SS: It gy-wh, occ clr-s&p, vi-f gr, sb
ang-sb rnd, mod-p srt, mod cmtd, cly
mtx, p-mod p por, v sl calc occ intstl
glau; rr yel min flor, v It yel bl difse cut,

MUD WT: 8.9/ VIS: 30

MD: 4,641
Inclination: 42.9°
Azimuth: 146.3°
TVD: 4,452.44'
VS: 739.54'

SLTY SH: med-dk gy, sb plty-sb blky,
mod frm-frm, slty-gt tex, non-v sl calc,
tr bent,

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

ch nlivr ch Wil A iy frim
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‘4,720

4,880

4,680

4,690

4,700

4,710

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

el phd Bl bl B B A h? B B

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, v sl calc;

SS: It gy-wh, occ clr-s&p, vf-f gr, sb

ang-sb rnd, mod-p srt, mod cmtd, cly

mtx, p-mod p por, v sl calc, occ intstl

glau; rr yel min flor, v It yel bl difse cut,

A e e P ]

no visable show or od.

1062u

R o
I

1,358.7u |

C1:81.9% |

C2:9.1% —

C3:6.7% |

C4:2.3% |

-

MUD WT: 8.9/ VIS: 30

MD: 4,735’

Inclination: 44.2°

Azimuth: 147.3°

TVD: 4,520.56'

VS: 804.25'

i (R i RSy Y S

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

mod frm-frm, slty-gt tex, non-v sl calc,

tr bent,

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

sb plty-sb blky, occ plty, frm

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, v sl calc;

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

visable show or od.

L 1014u

GAS {units) 5000

CI-Ca(FPIVI) oUU00U

MD: 4,829

Inclination: 43.3°

Azimuth: 145.9°

TVD: 4,588.47"

VS: 869.2'

<HH 671u

MUD WT: 9.0/ VIS: 32

~
]

4,890

SLTY SH: med-dk gy, sb plty-sb blky,
mod frm-frm, slty-gt tex, non-v sl calc,
tr bent,

SHY SLTST: It gy-med gy, rthy-slty tex
sb plty-sb blky, occ plty, frm

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, v sl calc;

I T P

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

I |



J o vioauvic SIHuvvY Ul UuU.
%ROP: 99.9 ft/hr |
WOB: 29 klbs — | 7
RPM: 0 RPM __| 4.900 T
SPM#1: 70 spm | ' .
Q N SPM#2: 73 spm I
¢ | SPP:1,946PSI | )
¢ g / 4,910 :
DY 1 .
\? Y 4 @H 916u
— = e I (L
05 . ; 7 1 43,
& ‘ crogi | [N
\\/ L L N\ C3:6.7% | A
()t 7/ 4930 ) o 1% VS: 934.01
\ ) | | i MUD WT: 9.0/ VIS: 32
Y 4,940 Z
AR,
NG
V S 4 ;
( (\ 1 4,950
W
) 2§ Y
’\ 2 > 4,960
457
S NS D) 3 1025u
ﬁ 7 )\ 4,970 g SLTY SH: med-dk gy, sb plty-sb blky,
(I \ \ ( ! mod frm-frm, slty-gt tex, non-v sl calc,
\‘ (} < ) 1 tr bent,
L.Vl 4,980 . SHY SLTST: It gy-med gy, rthy-slty tex
<< ) . sb plty-sb blky, occ plty, frm; tr yel min
< // k\ L flor, tr shy ss, tr gn min flor
), { { 4,990 .
\ I ' T
Y )y 1) .
< [/ K '
l N ¢ ; .
0 | ? {Df\D l)hv\ 1000 = 51000 : GAS {units) 5000
V(O <« VT i E 1 i) i
U \ ( GANNIA|apn) OU 1 CI-Ca(FPIVI) 2UU00U
0 WOB (kibs) 100 1
0 >éamma2 (api) 200 5010 & 9%0u
) ' A
124 3/ )
[}
<« } MUD WT: 9.0/ VIS: 33
5,020 T
P .
( ! MD: 5,017"
? O 1 Inclination: 46.6°
) g (\ 5,030 [ o Azimuth: 141.4°
{ { { - \ TVD: 4,722.72'
\ ? ‘l ' VS: 1,000.7'
b ] 5,040 [ .
N AN
N N = N
¥ 5,050 :
T
Ll Z N
\</\ 5,060 L
r (N : 876u
L <4 ) k\ !
\ 5 070 v SLTY SH: med-dk gy, sb plty-sb blky,
503\ 1 \ mod frm-frm, slty-gt tex, non-v sl calc
a S W SHY SLTST: It gy-med gy, rthy-slty tex
P | < - ',‘| sb plty-sb blky, occ plty, frm; tr yel min
N A ’ \ flor, tr gn min flor
\ b !
(\ T
P all ROP: 451.1 ft/hr | N
< WOB: 29.2 klbs _| 5.090 .
RPM: 58 RPM —| 1
SPM#1: 87 spm | i
SPM#2: 86 spm | ]
SPP: 2,966 PS| = 5,100 r
-7 488 1234u
{{
\ MD: 5,112"
\'/ II \I 5110 '.) Inclination: 46.9°
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A L/~

o PARAAD

AN

-

S
yf)A/§

o ,/’\./\_/

—

&/\Jé&

/

4
Y

N

1000

/|
¥1
EC7 .
e
o 5
o

(i

oo O O

WOB/(KIbs) 100

am[FaZ (api) 200

v
//'

NV NV S

\4—\\___,¢
o
[«
=3

NV

AN\

N

:

J
Al

N/
™~

W4
A~

~—J_—

N~
/N

458

—J 0\

A

N

OBS TOP OF

SHANNON SS
@ 5280' MD,
4883' TVD

A
4

3

A

W

/
YaVa¥a

"

{ (E

|

/

\ ROP: 441.2 ft/hr |

Y

| WOB: 31.8 kibs _|

I’
™A1

RPM: 50 RPM —

SPM#1: 86 spm ]
SPM#2: 87 spm |

/

SPP: 3,156 PSI |

440

/\__———\\

o

o 5,310

5,320

| 5,120

5,130

5,150

5,160

5,170

5,180

5,190

il e
e

5,200

5,210

5,220

5,230

5,240

5,250

5,260

5,270

5,280

5,290

5,300

Azimuth: 142.9°

TVD: 4,787.81'

885.7u T ]
C1:82.2% |
C2: 6.6% —|
C3:7.8%
C4:3.4%

VS: 1,069.83'

1174u

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

mod frm-frm, slty-gt tex, non-v sl calc,

tr bent

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

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

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

2065u

" GAS (units
4 {t

5000

CI=C4 (PPM)

oUU00U

5,330

1621u

‘I‘
v\

'
I [ Cl:82.3%
C2:8%

|

]

\
\
\

——C3:7.1% —§+2302u

~A- 9 70/

SHY SS: It gy-gy/brn, occ clr-s&p, vf-f
gr, sb ang-sb rnd, mod-p srt, mod
cmtd, cly mtx, p-mod p por, v sl calc
SS: clr-trnsl, occ It gy-wh, vi-f gr, sb
ang-sb rnd, p srt, mod cmtd, cly mtx,
occ gr sup mtx, abnt uncons grs,
mod p-mod por, v sl calc

SLTY SH: med-dk gy, sb plty-sb blky,
mod frm-frm, slty-gt tex, non-v sl calc,
tr bent; tr yel min flor, tr gn min flor

SS: It gy-wh, occ clr-s&p, vi-f gr, sb
ang-sb rnd, p srt, mod cmtd, cly mtx,
occ gr sup mtx, abnt uncons grs,

mod p-mod por, v sl calc; yel min flor,
tr gn min flor

MUD WT: 9.05/VIS: 36 IN
9.2/37 OUT

MD: 5,205
Inclination: 49.4°
Azimuth: 144°
TVD: 4,849.86'
VS: 1,139.09'

MD: 5,299
Inclination: 48.4°
Azimuth: 144.9°
TVD: 4,911.65'
VS: 1,209.92'




p,
[d I/ .
4 / T 5,340
'd
Q o
) \ )
- } 5,350
(
\
~F 1 b % L 5360
> N, % &
4\—%#457 Sy
)%)\l\ ¥ 5,370
PR AN K
1/
) T
j 5,380
N\ T ’
). ! AN - :
< - | iy :
AU ) i
N\ \/ 'l / 5,390
<N | 05
/S / & o
cl/ A
0 k> v\ 1000 5'400
0 kf} i /-\4\5,\,6:.) 00
0 S,
0 g '\;;‘!? maga:;i) 200 ..i.-. e 5,410
) B N :
P | W
. 3 5,420
[¢ 3
D,
456 .
5§ iz 5,430
- JEAN
> AV4 3
X<
)\< 2 5,440
@D, v
)3 Sl R
$5¢ e gar
= -~ arh.
}‘)k 15,460
) . 5
P I
\N{ ¥
440; (\ 5,470
\ )/
2 (( £
N ()
<59 :
( \
N, S
<) 5,490
WY .
\ 1 (ROP: 449.6 ft/hr | L EERI
[ {WOB: 34.1 kibs _| =l '
1 S /RPM: 50 RPM | T 2500
) ¢ }.\SPM#L 86 spm | ¥ i o
SPM#2: 85 spm | y
g(} {QPP: 3,203 PS| _| ; iy 5510
), = =
< T > 2> 1 5
)| { (\ I) 5
138 J S 5520
s~
4 b} 55
N \ )
( \\ 5,530
Z )
2
)
)) | " 45,540
LU\ / ]
! [ 2> { s I

‘I
1
1
[
1
T
1
1
1
-
, SHY SS: It gy-gy/brn, occ clr-s&p, vf-f
: gr, sb ang-sb rnd, mod-p srt, cly mtx,
, / p por, v sl calc
LY/ SS: It gy-wh, occ clr- s&p, vf-f gr, sb
ang-sb rnd, p srt, cly mtx, occ gr sup
mtx, mod p-p por, v sl calc, occ glauc
488 1740u incl
SLTY SH: med-dk gy, sb plty-sb blky,
mod frm-frm, slty-gt tex, non-v sl calc
\ MD: 5,393'
\ Inclination: 47°
1 \GAS {units) 5000 Azimuth: 145.4°
e PP 500000 TVD: 4,974.91'
'\ VS: 1,279.44'
AJAN
TW N\
s\
AR
v\
A}
] 33080 |
T
.
[l |
O |
r
i |
|
L
o f
A ,' 2730u
r
il |
]
|
1
1
1
: MUD WT: 9.2/ VIS: 38/ PH: 9.1
NI 4
1
4 SHY SS: It gy-gy/brn, occ clr-s&p, vf-f
! r, sb ang-sb rnd, mod-p srt, cly mtx,
v N aEm 2253 g QI’ | P y
+— p por, v sl calc
v SLTY SH: med-dk gy, sb plty-sb blky,
, mod frm-frm, slty-gt tex, non-v sl calc,
. occ grdg to shy sltst
\ SS: It gy-wh, occ clr- s&p, vf-f gr, sb
+ ang-sb rnd, p srt, cly mtx, occ gr sup
. mtx, mod p-p por, v sl calc, occ glauc
1 2310u H
. incl
1 MD: 5,487'
! Inclination: 43.9°
T Azimuth: 145.1°
! TVD: 5,040.85'
! VS: 1,346.41'
1
L 1,894.8u -
f C1:81% |
1 C2:8.8% |
I I' C3:8.3% |
" I C4: 1.9% —
/
/
/
+ /\ 1148u
*'\
\
)
S




NN

—v’\/_ —
D

T

\L—
»
J
§

Al
— T

VY ANLA

<
[ —1

A/

2

P
/
{
N\
)

Y
0
L/

P IFH‘V\
P-(ftHr)

1000

VIMA (dpi )

UU

B¢Klbs)

100

ma\(api)

200

3y

SNANAAA

440

AN

N \_/—/\v/—\ P

av

[ —

/
o SRR

<

b

/

g

L

IS
o)
=

NN\
-

N~

v\.—v —

ROP: 452.8 ft/hr

NS

WOB: 33.7 klbs
RPM: 50 RPM
SPM#1: 87 spm |

/
N

<

SPM#2: 86 spm —|

%

\SPP: 3,110 PSI |

i
r
=

~—
Nt
\/_

N
N

472

20

5,560

5,570

5,580

5,590

5,600

5,610

5,620

5,630

5,640

5,650

5,660

5,670

5,680

5,690

5,700

5,710

5,720

5,730

5,740

5,750

5,760

5,770

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

occ blky, mod frm-frm, slty-gt tex,

<8E 1870u

——+—{SHY SS: It gy-gy/brn, vf-f gr, sb ang-sh

non-v sl calc

rnd, mod-p srt, cly mtx, p por, v sl calc

SHY SLTST: med gy, sb blky, slty gr,

occ blk spec, mod frm, slty tex, non

DURING RIG SERVICE

LOW PUMP RATES —

calc; tr yel/orng min flor

MD: 5,580'
Inclination: 45.4°

Azimuth: 144°

T GAS (i) - TVD: 5,107.01"
B \ C1-C4 (PPM) 500000 VvS: 1,411.77
Y
\
h
2073u
y 4
Wy
/
[/
/
{ZOSU
N MUD WT: 9.2/ VIS: 36/ PH: 9.1
\
N RIG SERVICE @5641'MD
A\
A
MD: 5,673
v Inclination: 45.7°
! Azimuth: 143.6°
TVD: 5,172.14'
; VS: 1,478.15'
-|SHY SLTST: med gy, sb blky, slty gr,
488 3081u | % v, sly g

mod frm, slty tex, non calc

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

sb blky, mod frm-frm, slty-gt tex, non-v

sl calc

SHY SS: It gy-gy/brn, occ wh-clr, vf-f

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

p por, sl calc

SLTY SH: med-dk gy, sb plty- plty, ocg
sb blky, mod frm-frm, slty-gt tex, non-v
sl calc

SHY SLTST: med gy, sb blky, slty gr,

1
1
1
1
1
I
T
] 1,328.1u —|
A C1:79.8% |
] C2:8.9% |
: C3: 9%
T C4: 2.3%
T
1
v
v\
o\
Ll |
T
T
1
1
1
——=— @l -1763u
b
1)
4
7~

mod frm, slty tex, non calc



O an WA (YD) 00 -=..
0 S) 100 ¥,
0 2 Gawgha2 (api) 200
|\ N
<D
V1 477 %
~ |
ANy |
N
$ )
[l <
N
{ [
N () 7
SN (
A, \
/) |
[} N
£ ¢ ~
— <
< [
\ N
P (
§ O )
[
RS |
N\
{ N\
) <
| D)
\—/
N S
S
w2
1 &
N\ ¢ \\
] & N\
\ < DY
| )] —
[ 4 P |
gtmp: 439 ft/hr
L WOB: 30.7 kibs
RPM: 50 RPM
)} SPM#1: 86 spm
> SPM#2: 86 spm
?\ SIPP: 3,204 PSI
[ ) |
[ /
/
\
< \
Y )) \
yd \
\ )\— )
o) ‘l
\Y | /
<L/
479
IKd
)
[4 |
JE—l | [
N 2 |
N
AY
\ <&
=\ }
408 [
{
P
) A

5,780

5,790

5,800

5,810

5,820

5830 [

5,840

5,850

5870 [

5880 [

5,890

5,900 &

5920 [

5,930

5,940

5,970

5,980

SHY SS: It gy-gy/brn, occ wh-clr, vf-f

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

p por, sl calc, tr glauc incl; tr orng min

flor

1815u

MD: 5,767

Inclination: 45.9°

Azimuth: 144.2°

TVD: 5,237.67"

VS: 1,5645.53'

5000

GASH{units)
{uhits)

CI=C4 (PPM)

oUU00U

IS N N (i N L

MUD WT: 9.2/ VIS: 39/ PH: 8.7

I P Y R P S

MD: 5,860

Inclination: 44.8°

e e B

Azimuth: 143.6°

488 1958u TVD: 5,303.03'
'\ VS: 1,611.69'
\ ‘\ SLTY SH: med-dk gy, sb plty- plty, ocg
L \‘ sb blky, mod frm-frm, slty-gt tex, non-v,
M | sl calc
| 11964 SHY SLTST: med gy, sb blky, slty gr,
\' mod frm, slty tex, non calc, rr grdg to
{ shy ss
\
e
218u
O\
1\
I
1
]
)
1
(1|
’ —
\ 1,668.5u |
' C1: 79.4% |
vy C2:9.3%
' C3:8.3% _|
. C4:3.1% |
! MD: 5,954’
Inclination: 44.8°
S Azimuth: 143.1°
TVD: 5,369.73'
16450 VS: 1,677.91
SLTY SH: med-dk gy, sb plty, mod
| frm-frm, mic gr ip, slty-gt tex, non-v sl
\ calc
‘\ SHY SLTST: med gy, sb blky, slty gr,
\ \\ mod frm, slty tex, non calc
T\ SHY SS: It gy-gy/brn, occ wh-clr, vi-f
L A gr, sb ang-sb rnd, p srt, slt mtx, p por,
, sl calc
—1-2161u

5,990
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0 ( )W B(klbﬁ) 100
0 \ [ “oatmaz [api) 200
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SN\ |
) ))
< \9
\ \ < 12/23/2016
) | D) N
\ rd
\ —
168)‘\\
( J
2 ) -
N |
> ( \
A VL G /
) N L\
[dR ( AN
P/ / \
3 > ))
\ ( (
- J Z
N\ (N
| [Vl
NI D
163 <| (
\ ) A
\ ) /
l > \
)] |
\ |
ROP: 453.6 ft/hr
OB: 33.8 klbs
RPM: 50 RPM

P
1\ N
\ [ ) /
N\ /8§ (
) /< /
(] -~ |
I< ' 5 |
NY ) \
Y 2 {
J N\ \
| ) K4
{ ¢
Y4
215 Z
| ) ) \
J \
U N /
P
[ N
_J
| [
N 7
) P
{ N\ N
0 I f\ID (.J!"r)\ 1r\nn
0 a2 (api) 200

"I 6,190

6,100

I 6,140

6,000

16,010

6,020

6,030

6,040

6,050

6,060

6,070

6,080

6,090

6,110

6,120

6,130

6,150

6,160

6,170

MUD WT: 9.2/ VIS: 40/ PH: 8.3

5000

GAB{units)
{units)

ICT=§4(PPM)

oUU00U

.
1
1
1
1
1 2432y
y
i Y
5 1
h ]
E T
i 1 - MD: 6,047'
.3 Y & 2361u Inclination: 42.7°
i ' Azimuth: 144.4°
: ' TVD: 5,436.9'
X VS: 1,742.21'
1
]
1
]
T
] 1869u
1
1
(]
. SLTY SH: med-dk gy, plty, mod
. frm-frm, mic gr, slty tex, non calc
i ! SHY SLTST (<5%): med gy, sb blky,
! // mod frm, slty tex, non calc
| & 2420 CLYST (<5%): bf-gy/brn, blky, v sft,
4 A occ lith incl, non calc
1 \ \
e gt v\
: Ll |
i ML
H A\
:: N \
ot [
H 1
i !
i v
-.' A\
! 1 ‘
B L\ 2,196.5u |
i ' \ C1:78% |
. C2:11.2% | MUD WT: 9.1/ VIS: 41/ PH: 9.3
C3:8.7% |
C4:2.2% |

MD: 6,141

Inclination: 43.3°

Azimuth: 144.2°

6,180

2261u

6,200

5000

oUU00U

6,210

TVD: 5,505.65'
VS: 1,806.32

SLTY SH: med-dk gy, plty, mod
frm-frm, mic gr, slty tex, non calc
CLYST (<5%): bf-gy/brn, blky, v sft,
occ lith incl, non calc; tr yel min flor




_~f

RAZVA
_/'\ o

6,220

~—
I
iN
[
=

MD: 6,235
Inclination: 44.9°
Azimuth: 144.2°
TVD: 5,573.15'
VS:1,871.73'

VAN
A

6,230

N

\/‘\_V,v/\/\/

<8H 2193u

6,240

MUD WT: 9.2/ VIS: 42

et | 6 050

4

\LJ

A

6,260

LA~

.

= 6,270

SLTY SH: med-dk gy, plty, mod
frm-frm, mic gr, slty tex, non calc
SHY SLTST: med gy, sb blky, mod
frm, slty tex, non calc

CLYST (<5%): bf-gy/brn, blky, v sft,
occ lith incl, non calc

IN
[«2]
B

6,280

6,290

y
AN

ROP: 397.1 ft/hr
(_WOB: 32.5 kibs _|

L _RPM: 51 RPM __|
%ﬁ—\spm#l: 86 spm |
SPM#2: 85 spm |
SPP: 3,378 PSI _|

A\

/\

- | 6,300

A

6,310

2331u

7
&
1

o 6,320

2,224.2u —|
CL:77.2%

&l # : i J C2:11.6% |
: 6,330 i - C3: 8.2% —|

C4: 3%

Fy

MUD WT: 9.3/ VIS: 42

= AP YN

A\

6,340 i

=

6,350

v N\ MD: 6,328'
] Inclination: 45.5°
i ! Azimuth: 146.6°
1

TVD: 5,638.69'
VS:1,937.7

6,360 i
) R ’ [ . 2216u

/—\//\
/] g
VIATNA NN 7/

L . 6,370

SLTY SH: med-dk gy, plty, mod
frm-frm, mic gr, slty tex ip, non calc, tr
shy sltst, tr shy ss; tr orng min flor

16,380 i

3 " Depth: 6,400
) 6,390 o Mud Weight: 9.15
7 Viscosity: 44
Yield Pt: 11
Filter Cake: 32
Solids: 4%
pH: 9.4
Chlorides: 1,000 mg/I

A

R P S S
-

6,400

: T
ROP (ft/Hr) 1000 .- fH GAS(uNS)

0 S-(u

N A

/A
GAMMA (i) U i 0L i \.1"?4 (P! V|)2881USOOGW
¥
yvoB (kI{S) 100 - :
amma2 tgpi) 200

oo O O

vl\/'\rv b~

AN~ T
:
2

™~ S — -

6,410

MUD WT: 9.15/ VIS: 43

==

MD: 6,422
Inclination: 44.5°
Azimuth: 145.4°
TVD: 5,705.16'
%1 6.430 ' VS: 2,004.14'

e 6,420

~

“~—\
VA

L~

-




)2 P
) Y
14 A
N < |
132 /h) - ROP: 123.3 ft/hr
WOB: 33.7 kibs |
>> {RPM: 0RPM |
% SSPM#l: 88 spm |
SPM#2: 84 spm -
<\5) { sPP: 2,866 PSI |
) o) \
5]
A | |
Iy a \
|2
IN)
Fat
K
)] (
\ \
Y N
</
/
Y J 479
/2
PN
\\ |/
>) \
K |
X
p))
¥y
N
_‘-—‘J) \
~ L 21
435
po rd
R |
]
{
\
\
\
) \
\
\> )
X /
{ {
/ \
)
pi |

0 %I MA-api) 00
3]

0 a2 [api) 200
-’( bg

X
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Azimuth: 142.9°
TVD: 6,170.64'
VS: 2,471.74'

MUD WT: 9.4/ VIS: 42

SLTY SH: gy brn-It brn, occ med-dk
gy, plty-sb plty, mod frm-frm, mic gr,
slty tex, non calc, tr bent, occ shy sltst,
tr It gy-wh ss; tr yel min flor, fnt It bl-yel
difse cut, no visable show or od.
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VS: 2,5637.72'

MUD WT: 9.6/ VIS: 42

SLTY SH: gy brn-It brn, occ med-dk
gy, plty-sb plty, mod frm-frm, mic gr,
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| S 2330 i C36.2% !
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: v\ TVD: 6,520.69'
o n VS:2,787.9'
H \
i ]
T ]
i 1 SLTY SH: gy brn-It brn, occ med-dk
i ' '{ gy, plty-sb plty, mod frm-frm, mic gr,
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SLTY SH: gy brn-dk gy, sb plty-sb
blky, mod frm-frm, mic gr, slty tex, non
calc, tr bent, occ shy sltst; tr yel-orng
min flor, v fnt It bl-yel difse cut, no
visable show or od.

MD: 8,027
Inclination: 42.6°
Azimuth: 142.9°
TVD: 6,864.43'
VS: 3,112.51"

SLTY SH: gy brn-dk gy, It gy-gy ip, sb
plty-sb blky, mod frm-frm, mic gr, slty
tex, calc, tr bent, occ shy sltst, tr mrist;
tr yel-orng min flor, v fnt It bl-yel difse
cut, no visable show or od.

MUD WT: 9.9/ VIS: 46

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, tr bent, occ shy sltst; tr

—yel-orng min flor, v fnt It bl-yel difse

cut, no visable show or od.

MD: 8,121'
Inclination: 44.4°
Azimuth: 143.8°
TVD: 6,932.62'
VS: 3,177.2'

MRLST: gy-dk gy, mot, sb blky-sb plty,
occ plty, mod sft-mod frm, calc-v calc,
tr chk, tr slty sh; tr yel-orng min flor, v
fnt It bl-yel difse cut, no visable show
or od.

MUD WT: 9.8/ VIS: 46
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MRLST: gy-dk gy, blk ip, mot, sb
blky-blky, frm-mod frm, calc-v calc,
occ plty, tr-scat bent, abnt cal, mod
abnt inoc fos frags

CHK: It-med gy, sb blky-blky, mod sft,
sm-wxy tex, v calc; tr yel-orng min flor,
v fnt It bl-yel difse cut, no visable
show or od.

MD: 8,216'
Inclination: 45.4°
Azimuth: 143.8°
TVD: 6,999.24'
VS: 3,242.66'

MUD WT: 9.8/ VIS: 46

CHK: It-med gy, sb blky-blky, mod
frm- mod sft, sm-wxy tex, v calc
MRLST: gy-dk gy, blk ip, mot, sb
blky-blky, frm-mod frm, calc-v calc,
occ plty, tr bent, rr inoc fos frags; tr yel
min flor, tr gn min flor, mod bri bl

difse cut, mod show

MRLST: gy-dk gy, blk ip, mot, sb
blky-blky, frm-mod frm, calc-v calc,
occ plty

CHK: med gy, occ It gy, sb blky-blky,
mod frm- mod sft, occ v sft, sm-wxy
tex, v calc, tr bent, rr inoc fos frags; tr
gn min flor, mod bri bl difse cut, mod
show

MD: 8,310
Inclination: 46.7°
Azimuth: 143.8°
TVD: 7,065.3'
VS: 3,311.19'

MRLST: gy-dk gy, blk ip, mot, sb
blky-blky, frm-mod frm, calc-v calc,
occ plty

CHK: med gy, occ It gy, sb blky-blky,
mod frm- mod sft, occ v sft, sm-wxy
tex, v calc, tr bent, rr inoc fos frags; tr
gn min flor, tr yel min flor, fnt- mod bri
bl difse cut, no show

MUD WT: 9.9/ VIS: 47

MRLST: gy-dk gy, blk ip, mot, sb
plty-plty, frm-mod frm, calc-v calc
CHK: It gy- med gy, sb blky-blky, occ
sb plty, mod frm- mod sft, sm-wxy tex,
v calc, occ grdg to Is, abnt inoc fos
frags, tr bent; tr gn min flor, tr yel min
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Hor, 1moda or pEaiisce Cut, modud srow

MD: 8,403'

Inclination: 46°

Azimuth: 144.2°

TVD: 7,129.34'

4816u

VS: 3,379.2'

LS: wh-It gy -gy, occ bf, sb blky-occ sb

plty, mod frm-frm, rr sft, wxy- mexin

tex, rr sm, v calc

499333444949944444444344

MRLST: gy-dk gy, blk ip, mot, sb

plty-plty, frm-mod frm, calc-v calc

CHK: med gy, sb blky-blky, occ sb

plty, mod frm- mod sft, sm-wxy tex, v

calc, tr slty sh; mod bri bl difse cut,

mod show

MUD WT: 9.8/ VIS: 38

4568u |

LS: It gy -gy, brn- bf, sb blky-sb plty,

mod frm-frm, wxy- mexin tex, v calc

4381u —|

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, sty tex, mod frm-frm, sl calc; mod

bri bl difse cut, mod show

MD: 8,497

3,769.9u |
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4729u "]

Inclination: 47.2°
Azimuth: 143.5°
TVD: 7,193.93'
VS: 3,447.49'

MUD WT: 9.8/ VIS: 39

SLTY SH: med- dk gy, sb plty- plty, fis
ip, slty tex, mod frm-frm, sl calc

SS: gy- brn, v f -f gr, sb rnd- sb ang,
ply -mod ply srt, pred cons, brit clus,
mod g por, occ grdg to shy ss, sl

calc, tr bf- brn s, tr bent; tr yel min
flor, fnt- mod bri bl difse cut, v mod
show

MD: 8,591"
Inclination: 46°
Azimuth: 143.5°
TVD: 7,258.51"
VS: 3,515.78'

MUD WT: 9.8/ VIS: 42

SLTY SH: med- dk gy, sb plty- plty,
occ mot, slty tex, mod frm-frm, sl-
mod calc, mod abnt cal incl

LS: brn- gy brn, occ bf, sb blky, mod
frm - v sft, mexIn- wxy - sm tex, occ
grdg to chk, v calc, tr inoc frags; tr
yel/orng min flor, no show, no od
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MUD WT: 9.8/ VIS: 43

8,640

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

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

mod calc

8,650

LS: brn- gy brn, occ bf, sb blky- sb

plty, mod frm -frm, mexIn- wxy, v calc

SS: gy- brn, v f -f gr, sb rnd- sb ang,

8,660

ply -mod ply srt, pred cons, occ brit

clus, mod p por, v sl calc, tr bent; tr

yel/orng min flor, no show, no od

8,670

4736u_|

Depth: 8,650
Mud Weight: 9.8

MD: 8,684'

Inclination: 47.7°

8,680 [

Azimuth: 143.6°

TVD: 7,322.12'

Viscosity: 44
Yield Pt: 14
Filter Cake: 32
Solids: 9%

VS: 3,5683.61"

pH: 8.9

Chlorides: 1,200 mg/I

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

slty tex, mod frm-frm, sl calc

SHY SLTST: med-dk gy, sb plty - occ

sb blky, gt- slty tex, v sl calc, occ vf gr

8,710

incl, tr bent; tr yel/orng min flor, nsoc
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3,846.4u

8,730 &
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SLTY SH: med- dk gy, sb plty- plty,

slty tex, mod frm-frm, sl calc

=

8,750 f

BENT: yel/gn, occ It gy, frm, plty, slty

tex, non calc, tr shy ss; mod abnt

yel/orng min flor, nsoc
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MD: 8,778'
Inclination: 46.4°
Azimuth: 143.1°
TVD: 7,386.16'
VS: 3,652.4'

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, calc, tr fos frag,
scat bent; scat yel/orng min flor, nsoc

MUD WT: 9.8/ VIS: 45

SLTY SH: med-dk gy-blk, sb plty-plty,
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Sity lEx, moa irm-=mrn, calc, u10s 1ray,
scat bent; scat yel/orng min flor, nsoc

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, calc, tr fos frag,
scat bent; scat yel/orng min flor, nsoc

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, calc, tr fos frag,
scat bent; scat yel/orng min flor, nsoc

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, calc, tr fos frag,
scat bent; scat yel/orng min flor, nsoc

MD: 8,873'
Inclination: 46.3°
Azimuth: 144°
TVD: 7,451.74'
VS: 3,721.13'

MD: 8,967
Inclination: 46.5°
Azimuth: 144.5°
TVD: 7,516.56'
VS: 3,789.2'

MUD WT: 9.7/ VIS: 45

25' SAMPLE INTERVAL
50' SAMPLE DESCRIPTIONS

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, calc, tr fos frag,
scat bent; scat yel/orng min flor, nsoc

MD: 9,062
Inclination: 47.4°
Azimuth: 145.2°
TVD: 7,581.41'
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4 27150 | |

2355u

| CLEAN SAND F

2133u

VS: 3,858.62'

MUD WT: 9.7/ VIS: 46

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, occ mod hd,
calc, tr fos frag, scat bent; scat
yel/orng min flor, nsoc

MUD WT: 9.8/ VIS: 48

MD: 9,156'
Inclination: 46.7°
Azimuth: 144.9°
TVD: 7,645.46'
VS: 3,927.42'

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, occ mod hd,
calc, tr fos frag, scat bent; scat
yel/orng min flor, nsoc

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, occ mod hd,
calc, tr fos frag, scat bent,

SS: gy-brn, occ wh, v f-f gr, sb rnd-sb
ang, ply-mod ply srt, pred cons, mod
cmt, p-fr por, grdg to shy ss ip; scat
yel/orng min flor, nsoc

MUD WT: 9.8/ VIS: 48

SS: wh-It brn, occ brn-dk brn, s&p, v
f-f gr, sb rnd-sb ang, mod srt, pred
cons, mod w cmt, p-fr por, non calc,
grdg to shy ss ip

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, occ mod hd,
calc, scat bent; scat yel/orng min flor,
nsoc

MUD WT: 9.9/ VIS: 49 IN
MUD WT: 9.9/ VIS: 64 OUT

SS: wh-It brn, occ brn-dk brn, s&p, v
f-f gr, sb rnd-sb ang, mod srt, pred
cons, mod w cmt, p-fr por, non calc,
grdg to shy ss ip

SLTY SH: med-dk gy-blk, sb plty-plty,
slty tex, mod frm-frm, occ mod hd,
calc, mod abnt cal, scat bent; scat
yel/orng min flor, mod bri bl difse cut,
mod g show

MD: 9,251"
Inclination: 46.4°
Azimuth: 144.2°
TVD: 7,710.79'
VS: 3,996.38'

MUD WT: 9.7/ VIS: 45
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OBS TOP OF o 2 = . < 12/27/2016 SOMST ON
) } S@KU'—'— CREEK - & 9.400 [——— i T"H
GfMMA 9391' MD, {:‘ f g ' [ L 767u MUD WT: .
:\ G\G(OB ® 7807 TVD s 3 = 3 GAS {units) s T: 9.7/ VIS: 48
3 ma2 A . — : cl-C4/(PPM) 00h00 S|LTY SH: med-dk gy-blk, sb plty-plty
( b \\ S J Hoa10 = i sg- t|eX’ mod frm-frm, sl calc- calc ’
3> 0 : |
S e — 1 , hon calc '
35 : |
T — SHY SS:
= : 9,420 [~ : sb SS: brn-med gy, v-f gr, sb rnd-
= — , 3“9, p srt, sl calc, tr wh ss clus
" ¢ _ v mod abnt bent; '
‘\ 25 | — M ~\ 2298u min fIOfMUDent’ mod abnt yelforng
\ <N/ (( — 9430 = ‘ | WT: 9.6/ VIS: 49
)} <\ \C N S = ' Depth: 9,400
A& 2 —— — ! \'\;'_Ud Weight: 9.65
i A == 1 iscosity: 49
AN \\ = 9,440 —— i Yield Pt: 22
\7 ROP SCALE C —— r o : Filter Cake: 32
L d iANGE / — ‘ Solids: 0.25%
) ROR (1) Pon — ) pH: 9
(\ ( 5 4 9,450 = ‘—J—| C'BAS SCALE CHANGE F Chlorides: 1,200 mgl/l
) = ) | . :E:E ‘? H\f:::/u w:z:: j-TtY SH: med-dk gy-blk, sb plty-plty,
‘f——' 2 > ' RN 9,460 I v Sty. ex, mod frm-frm, sl calc-calc
D 2 = : : = ) H: gy-dk gy-blk, pity, fis ip, mod f
STALS N <, @ — - 2 e v lam bds, non cale .
| 34 7/ P, e 7 [ ! SHY SS: brn-m
= B B : -med =
! N ) e 9,470 [T——— k md-sb gy, vi-f gr, sb
< S 1) 5 ; e X ang, p srt, tt, sl calc, tr wh ss
\ > —— 2 mEE ] clus, scat bent; scat yel/orng min fl
(/ C e v e N nsoc n tlor,
Y /\) (\ :E: Fg 9.480 |—— 1 MUD WT: 9.6/ VIS: 49
bt oot == I
%()< [—] [ a2 == | MD: 9,440'
R (D OBS TOP OF i == ! Inclination: 45.2°
it £ i 9,490 _:: ’l Azimuth: 143.6°
NN S | @9486' MD, = ) TVD: 7,840.65'
7873 TVD A === ) 13580 VS: 4,133.69'
9,500 |—— A
1
;;_< SH dk
g : gy-dk gy-blk, plty, fis i
i ! ’ p, mod frm
. 9510 | \" Isam bds, non calc, tr bent, ’
S: wh-brn, vf-f gr, sb rnd-sb ang, p




- SFENVIFL 0o spm

SPM#2: 85 spm

SPP:347 PSI |

OBS

MORRISON
@ 9596' MD,
7950' TVD

[ S =N

S

20

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

Gamma2 (@

S,

.

\‘\/\,

ML

/\.

(
'

ROP: 34.1 ft/hr

39

WOB: 24 klbs — |
RPM: 41 RPM __|

< SPM#1: 86 spm |

SPM#2: 86 spm

SPP: 3,380 PSI |

Fy

L

9,520

& 9,530

9,540

9,550

9,560

9,570

9,580

9,590

9,600 [

9,610

9,620

9,630 |

9,640 |

9,650

9,660

9,670

9,680

9,690

9,700

9,710

srt, pred tt, occ |5—fr por, mod-w c'mid,

v sl calc; tr yel/orng min flor, nsoc

4B 1872u |

! 1,121.3u —

C1: 86.8% |
C2:9.7%
C3:2.6% —
C4:0.9%

MD: 9,533'
Inclination: 45.5°
Azimuth: 143.5°
TVD: 7,906.01'
VS: 4,199.84'

SH: gy-dk gy-blk, plty, fis ip, mod frm,

lam bds, non calc, tr bent,

SS: pred wh, brn ip, vf-f gr, sb rnd-sb

ang, p srt, pred tt, occ p-fr por, mod-w

cmtd, v sl calc; tr yel/orng min flor,

nsoc

MUD WT: 9.75/ VIS: 51 IN

MUD WT: 9.95/ VIS: 64 OUT

SH: gy-dk gy-blk, scat It bl grn, sb plty-

sb blky, fis ip, mod sft-mod frm, non

calc-calc, rr bent, SS: pred wh, brn ip,

vi-f gr, sb rnd-sb ang, p srt, pred tt,

occ p-fr por, mod-w cmtd, v sl calc,

ANHY: wh-It gy-bf, v sft(wh)-frm(t

gy-bf), blky, LS: It gy-brn, sb blky-sb
plty, mod frm-frm, wxy-mcxIn tex, tr

cht, v calc; rr yel/orng min flor, nsoc

3000

©UU00U

ALL DATA WAS SHIFTED DOWN AN
ADDITIONAL 3' TO MATCH THE WIRE
LINE GAMMA FROM 9610' MD TO 10020'
MD.

ply A i ety el il ity )

1947u

el

A
—‘»

=

LAKOTA FAULTED OUT
1

2082u —
30'+ THROW INTO MORRISON | |

e o

1
1
[

’

1
1
\
1
[
1

1097u

== "I~ =
—"TN”

P~~~ ~~

-

-
‘Vﬂ

-~

T 7 X 2491u
AJ -

.l

a4 =~

b 1,556.8u —

\ C1:84.3% |

MUD WT: 9.9/ VIS: 71 IN
MUD WT: 9.8/ VIS: 64 OUT

SH: gy-dk gy-blk, scat It bl grn, plty-sb
plty, fis ip, mod sft-mod frm, non
calc-calc, rr bent, SS: pred wh, brn ip,
vi-f gr, sb rnd-sb ang, p srt, pred tt,
occ p-fr por, mod-w cmtd, v sl calc,
ANHY: wh-It gy-bf, v sft(wh)-frm(t
gy-bf), blky, SALT: cl, blky, xIn-f grns; 1
yel/orng min flor, nsoc

MD: 9,626'
Inclination: 44.7°
Azimuth: 142.9°
TVD: 7,971.65'
VS: 4,265.7'

MUD WT: 9.8/ VIS: 72 IN
MUD WT: 9.8/ VIS: 70 OUT

SH: It bl grn, gy-dk gy-blk, plty-sb plty,
fis ip, mod sft-mod frm, non calc-calc,
rr bent, SS: pred wh, brn ip, vf-f gr, sb
rnd-sb ang, p srt, pred tt, occ p-fr por,
mod-w cmtd, v sl calc

ANHY: wh-It gy-bf, v sft(wh)-frm(t
gy-bf), blky, LS: It gy-brn, plty-sb plty,
mod frm-frm, mexIn- cyxIn tex, tr sa;
nfsoc

MUD WT: 9.8/ VIS: 94 IN
MUD WT: 9.7/ VIS: 72 OUT

CHK: wh-off wh, blky, v sft, sm tex, v
calc

C2:11.5% |

MUD WT: 9.6/ VIS: 65 IN




50

SS @ 8066' TVD |

GAMMA(api)
S,
al 2 (api

A=
§

. =

MMOEPTH|

12/28/2016 |

55

ROP: 57.9 ft/hr —

OB: 25 klbs |

RPM: 40 RPM _|

SPM#1: 86 spm -

SPM#2: 85 spm |
SPP: 3,438 PSI |

05
—

OBS TOP OF

ENTRADA

9906' MD,

8171' TVD

X

Al

i

n

9,740

9,750

9,760

9,770

9,780

9,790

9,800

9,810

9,820

9,830

9,840

9,850

9,860

9,870

49,880

& 9,890

9,900

9,910

9,920 [

9,930

9,940

9,950

i

C3:3.4% —

C4:0.8% |

POSSIBLE MINOR FAULT
TO HIGHER IN
FORMATION
\

AY

+ 1652u

e N O A e e A e T e i el e el e e B Rl

D

b em e =ry

Rl U Y F iy [P TS S P A S P

—jocc pk/purp, plty-sb plty, wxy tex, slty

1,444.7u |

C1:83.7% _|

C2:11.6% —|

C3:3.7% —|

C4:0.9% |

MUD W12 9.07 Vio: 60 QU

MD: 9,719
Inclination: 44.1°
Azimuth: 143.1°
TVD: 8,038.1'
VS: 4,330.74'

SH: pred It bl/grn- It gy, occ gy-dk
gy-blk, plty-sb plty, fis ip, mod sft-mod
frm, non calc-calc, LS: It gy- wh off
wh, occ brn, plty-sb plty, mod frm-frm,
mcxIn- cyxIn tex, occ dolc, CHK:
wh-off wh, blky, v sft, sm tex, v calc;
nfsoc

MUD WT: 9.6/ VIS: 54

SH: pred It bl/grn- It gy, occ gy-dk
gy-blk, plty-sb plty, fis ip, mod sft-mod
frm, non calc-calc, LS: It gy- wh off
wh, occ brn, plty-sb plty, mod frm-frm,
mcexIn- cyxIn tex, occ dolc

CHK: wh-off wh, blky, v sft, sm tex, v
calc-occ dolc, SS(<5%): wh-gy, s&p
ip, vf-f g, sb rnd-sb ang, mod-w srt,
blk carb flks, sl calc cmt; rr orng min
flor, nsoc

MUD WT: 9.5/ VIS: 48

MD: 9,812
Inclination: 44.8°
Azimuth: 143.3°
TVD: 8,104.49'
VS: 4,395.85'

MUD WT: 9.4/ VIS: 47

SH: It gy- gy/bl, plty- sb plty, fis ip, wxy
tex, sl calc

SH COLD: It brn-It orng brn, occ
pk/purp, plty-sb plty, wxy tex, slty ip,
non calc, LS: It gy- wh off wh, plty-sb
plty, mod frm-frm, mcxIn- cyxIn tex,
occ dolc, CHK: wh-off wh, blky, v sft,
sm tex, v calc-occ dolc; tr orng min
flor, nsoc

MUD WT: 9.4/ VIS: 47

SH: It gy- gy/bl, plty- sb plty, fis ip, wxy
tex, sl calc, LS: It gy- wh off wh, plty-sh
plty, mod frm-frm, mcxIn- cyxIn tex,

occ dolc, SH COLD: It brn-It orng brn,

ip, non calc, SS: wh-clr, vf-f(u), occ
s&p, sb rnd-sb ang, mod srt, sl calc
cmt, tr sa; tr orng min flor, nsoc

MD: 9,905
Inclination: 44.5°
Azimuth: 143.6°
TVD: 8,170.65'
VS: 4,461.2'

SLTST: orng-red/brn, blky, aren ip, fri,
v calc

MUD WT: 9.5/ VIS: 57
SS: wh-clr, vf-f, occ s&p, sb rnd-sb
ang, mod srt, sl calc cmt, SH: It
gy-gy/bl, red-red/brn ip, plty-sb plty, fis




N

P~ AN

R (i

)

N

GAMMA(api) 00

o o O O

WOB/|(kIbs) 100
2 (api) 200

=l
)
<

at

P
<

< OBS TOP

OF LYKINS

10098' MD,

8308' TVD

I &

L [

\
——ROP: 159 ftfhr |

CWOB: 25.3 kibs |

SPM#1: 87 spm A

SPM#2: 83 spm |

SPP: 3,400 PSI |

9,970

19,980 [

9,990 £

10110f
10,120
_ 10,130§
10,140

110,150

1696u

P IR

-

T~

R e T I T T T T T Lt
R S R R e e N e e

—
T

|

.

N == T

T
GAS (E{‘.IL‘I 3000

CL-Ca(FPNI) ’\JUUUUU
~

2697u, ==

1p, wxy tex, sl calc, tr bent, ANHY:
orng/brn, occ pnk, mas, blky, v sft, tr
sa, SLTST: orng-red/brn, blky, aren
ip, fri, v calc; tr yel min flor, nsoc

MUD WT: 9.5+/ VIS: 48

Depth: 9,896

Mud Weight: 9.5
Viscosity: 57

Yield Pt: 12

Filter Cake: 32
Solids: 8%

pH: 8.8

Chlorides: 1,200 mg/I

SS: wh-clr, vi-f, occ s&p, sb rnd-sb
ang, mod srt, sl calc cmt, tt, SH: It
gy-gy/bl, red-red/brn ip, plty-sb plty, fis
ip, wxy tex, sl calc, tr bent, ANHY: wh,
occ pnk, sb blky, v sft; tr SLTST, tr yel
min flor, nsoc

ALL DATA WAS SHIFTED DOWN AN
ADDITIONAL 3' TO MATCH THE WIRE
LINE GAMMA FROM 10020' MD TO
10550' MD.

Y=

p,

iKd

v | [1349u

v\

1

4

¢\(

N

)

v

]

vy |
JZ 1,373.8u __|
L \\ C1: 82.6% |
IR C2:12% — |
ard C3:4.1% |
' C4:1.2%

-

MD: 9,998'
Inclination: 44.5°
Azimuth: 143.8°
TVD: 8,236.98'
VS: 4,526.38'
SS: wh-It gy-gy, vf-f grnd, sb rnd-rnd,
mod srt, sl calc, arg mtx, p-fr cmt, tt,
SH: It gy-gy/bl, plty-sb plty, fis ip, wxy
tex, sl calc, tr bent, ANHY: wh-crm, It
red-orng, sb blky, v sft; tr bri yel min
flor, abnt fnt yel flor, nsoc

MUD WT: 9.6/ VIS: 47

MUD WT: 9.6/ VIS: 58

MUD WT: 9.6/ VIS: 50

SS: red-orng, vf-f grnd, sb rnd-sb ang,
mod srt, sl calc, arg mtx, p-mod cmt,
tt, fr por ip, slty ip, SH: red-orng,
plty-sb blky, rthy tex, sl calc, slty ip, tr
bent, ANHY: It red-orng, wh ip, sb
blky, v sft, SLTST: orng-red/brn, sb
plty-sb blky, aren ip, sl calc, arg ip; tr
yel min flor, nsoc

MUD WT: 9.5+/ VIS: 56

MD: 10,090'
Inclination: 45°
Azimuth: 143.6°
TVD: 8,302.32'
VS: 4,591.14'

MUD WT: 9.6/ VIS: 67

SS: red-orng, vf-f grnd, rnd-sb rnd, p
srt, v sl calc, arg mtx, p-mod cmt, tt,
slty ip, SH: red-orng, plty-sb blky, rthy
tex, sl calc, slty ip, tr bent, ANHY: It
red-orng, wh ip, sb blky, v sft, SLTST:

—_|orng-red/brn, sb plty-sb blky, aren ip,

sl calc, arg ip; tr yel min flor, nsoc




SHANNON & SHARON SPRINGS | MD: 10,183'

FOBMATION) Inclination: 44.3°

4 4FH1483u Azimuth: 144°

1
2 TVD: 8,368.48'

" VS: 4,656.49'

Y

~ -

MUD WT: 9.6/ VIS: 59

M 1010018 B8 7 38430 :
E ] ANHY: It red/orng, wh ip, mas, amor,

: ‘ ") v sft, SLTST: orng-red/brn, mic gr-vf |,
i - ,/ slty tex, sb blky-occ sb plty, aren, occ

10,200 : T bs tuni hoo|9rdg to slty sh, SH: red/orng, plty-sb

‘of-caq176y | 300000 | plty, slty-rthy tex, sl calc, occ grdg to

> shy ss, SS: red/orng, vf-f gr, sb rnd,

Garpma2 (api) 200 oS N
N Y sb ang, mod srt, sl calc cmt, p por;

N L

{ > v 4 mod abnt yel min flor, nsoc

el el

- o 10,220

—— (
> > T MUD WT: 9.6/ VIS: 66 IN

[l

Nlrd MUD WT: 9.5/ VIS: 49 OUT

f/ VAR
o)

10,240 f:

/
A

L '(/ MUD WT: 9.5/ VIS: 46 OUT

[

/\/

UP HOLE BENTONITE

10,250 |:

=

.
:
SO MUD WT: 9.6/ VIS: 63 IN
T
'

L7 2055u | SH: red/orng, plty-sb plty, slty- rthy tex

non - v sl calc, occ grdg to slty sh
o SLTST: orng- red/brn, mic gr-vf |, slty

10,260

\/WJ\/\

N \) tex, sb blky-occ sb plty, aren, occ grdg
J to shy ss; mod abnt yel min flor, nsoc

“P\\/\\/\/v’«

i 10,270 > MUD WT: 9.7/ VIS: 43 IN

P 4HE 1758u | MUD WT: 9.7/ VIS: 45 OUT

ROV AL 4

MD: 10,276

Inclination: 43.4°

- 10,280

— *’/'\._ N
VAVAVAS NN
IAAVA

&

Azimuth: 144.7°

! ' ] TVD: 8,435.55'
TUP HOLE BENTONITE/ LARGE | VS: 4720.91"

S
ROP: 29.4 ft/hr | i
L ISHALE
10,290 P

WOB: 33.8 klbs
RPM: 40 RPM
SPM#1: 71 spm

MUD WT: 9.7/ VIS: 48 IN
L\ MUD WT: 9.7/ VIS: 45 OUT

'
iy
1
-y

SPM#2: 72 spm |

T
\;)
y SH: red/orng, plty-sb plty, slty- rthy tex

SPP: 2,946 PSI o 10,3008 . non - v sl calc, v sft, anhyc ip

<
A

1 .
NS SLTST: orng- red/brn, slty tex, sb

blky-occ sb plty, aren ip, fri- sft, non

["IMDEPTH

AP
/\&/\

10,310 + ,’ calc, intbd anhy, com wh anhy; mod
: {

12/29/2016 |

abnt yel/orng min flor, nsoc

ANA

v MUD WT: 9.8/ VIS: 45 IN

]

10,320 5

N

MUD WT: 9.7+/ VIS: 47 OUT

1,293.4u |

C1: 83% —

.+ 10,330

C2:10.5%

X:;:
e il

-
M\

\, C3:5.3% | MUD WT: 9.8/ VIS: 44 IN
1 C4:1.2% | MUD WT: 9.8/ VIS: 46 OUT

7£

10,340

M

UP HOLE ’BENTONITE SH:red/orng, plty-sb plty, slty- rthy tex,

Nl | non-v sl calc, mod sft(plty)-v sft, anhyc

o f ip, SLTST: orng-red/brn, slty tex, sb

*Rrﬁ\

VA

10,350 5

.

]
943u%\ blky-occ sb plty, aren ip, fri- sft, non

N\

’ calc, intbd anhy, ANHY: wh- off wh,

f =

1 mas, blky, sm tex, v sft,non calc; mod

10,360 2 abnt yel min flor, nsoc

1978u

AN~ | Depth: 10,347

Wt
F

)\
\/\/\ F

Mud Weight: 9.85

110,370 ::: , Viscosity: 50

¢ Yield Pt: 17

1 ‘ .
1 Filter Cake: 32

7
B!

Solids: 11%

[
i

10,380 2

pH: 8.3

\VAA

Chlorides: 1,500 mg/I

/
,\

) [

F
N'a
5
g
M




05

(/ ROP: 12.1 fthhr |

/) \ WOB: 28.6 kibs |
RPM: 41 RPM |
— E———<SSPM#1: 80 spm |
> |/~ SPM#2: 81 spm |
z ) SPP: 3,389 PSI |
C AN
2 Y =
™~ N T=
| 34
N
/Y D
| /
N 1T
e
\‘ { OBS TOP OF
FORELLE
) 7{ 10527' MD,
NC 8622' TVD
F
b
S ——
J
(
—29 N
{
) OBS TOP OF
MINNEKAHTA
% JI(‘.} 10574' MD,
L £ 8657' TVD
=T
X ' U
S\ T
Nl\( Bit #: 3
Type: Smith-MSi613
Size: 6.12
Depth In: 10,604'
< | Jets: 6X14
LD | sIN: JH1277
MMIERTH]

12/30-31/2016 — 200
1/1-3/2017 299
S, 100

WO
(\Egmmtz (api) 200

=i

10,400

10,410

10,420

10,430

10,440

10,450

10,460

10,470

10,480

10,490

10,500

10,510

10,520

+ 10,530

10,540

10,550

10,560

10,570

10,580

10,590

»
monnnnn
monnnnn
oonnnnn
monnnnn
monnnnnn
moonnnnn

10,610

T

g

4
"
1
\

UP HOLE BENTONITE 7300000
& DARK QRiAY SHALES

-~

PR

T NN

R N S

IR ST T

2163u |

= AT N0
b

SN

CY e T
7

N

1,289.5u |
C1:82.5% |
C2: 9.6% —
C3:75% |
C4:0.4% |

-~=icLFy
o~
\\—ﬂ

1522u

AR
! LARGE AMOUNTS OF UPHOLE
DEBRIS

1363u

MUD WT: 9.9/ VIS: 46 IN
MUD WT: 9.8/ VIS: 46 OUT

SH: red/orng, plty-sb plty, slty-rthy tex,
non-v sl calc, v sft, anhyc ip, SLTST:
orng-red/brn, slty tex, sb blky-occ sb
plty, aren ip, fri-sft, non calc, intbd
anhy, tr wh anhy; scat yel/orng min
flor, nsoc

MD: 10,369
Inclination: 41.5°
Azimuth: 145.1°
TVD: 8,504.17'
VS: 4,783.68'

MUD WT: 9.8+/ VIS: 49 IN
MUD WT: 9.8/ VIS: 48 OUT

SH: red/orng, plty-sb plty, slty-rthy tex,
non-v sl calc, v sft, anhyc ip, SLTST:
orng-red/brn, slty tex, sb blky-occ sb
plty, aren ip, fri-sft, non calc, intbd
anhy, tr wh anhy; scat yel/orng min
flor, nsoc

UP HOLE BENTONITE &
DARK GRAY SHALES

MUD WT: 9.9/ VIS: 53 IN
MUD WT: 9.9/ VIS: 50 OUT

MD: 10,462
Inclination: 41.2°
Azimuth: 146.1°
TVD: 8,573.98'
VS: 4,845.11'

MUD WT: 10.0/ VIS: 52 IN
MUD WT: 9.9/ VIS: 52 OUT

SH: red/orng, plty-sb plty, slty-rthy tex,
non-v sl calc, v sft, anhyc ip, SLTST:
orng-red/brn, slty tex, sb blky-occ sb
plty, aren ip, fri-sft, non calc, intbd
anhy, tr wh anhy; scat yel/orng min
flor, nsoc

MD: 10,549'
Inclination: 43.2°
Azimuth: 145.9°
TVD: 8,638.43'
VS: 4,903.53'

SH: red/orng, plty-sb plty, slty-rthy tex,
non-v sl calc, v sft, anhyc ip, SLTST:
orng-red/brn, slty tex, sb blky-occ sb

| plty, aren ip, fri-sft, non calc, intbd

anhy, tr wh anhy; scat yel/orng min
flor, nsoc

SH: red/orng brn, occ med gy, sb
blky-blky, slty-gt tex, mod sft-v sft,
non-sl calc, SLTST: red/orng, slty tex,
sb blky-sb plty, aren ip, fri-sft, non
calc, intbd anhy, ANHY: wh-It pnk,
amor, mas, v sft, non calc; nfsoc

GAS SCALE CHANGE l:

TD INTERMEDIATE 10604'MD @
21:00MST on 12/29/2016. TOOH, Lay
down 4.5" drill pipe, run 7" casing to
10600 MD, cemented, picked up 4' drill
pipe, resumed drilling on 1/3/2017 @
14:52 MST

0 r‘/\a(unire> 150

100% CEMENT

MUD WT: 10/ VIS: 55 IN
MUD WT: 9.9+/ VIS: 49 OUT




Y 100
AN
|
N
\(\(
S /
e Wl ROP: 97.1 ft/hr —
OB: 12 klbs |
RPM: 58 RPM __|
( SPM#1: 0 spm —|
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10,690
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ALL DATA WAS SHIFTED UP 37' TO

MATCH THE WIRE LINE GAMMA FROM

10550' MD TO 10763' MD.

MUD WT: 8.7/ VIS: 27 pH IN

9.0/0ut 9.2

ANHY: wh-clr, amor-sb plty, pred sl

frm, occ sft, non calc

SLTST: red/orng, slty tex, sb blky-sb

plty, fri-sft, non calc

SH: red-orng/brn, occ gy, gt tex, sb

plty-plty, mod sft, non calc; nfsoc

MUD WT: 8.7/ VIS: 27

ANHY: wh-clr, amor-sb plty, pred sl

frm, occ sft, non calc, SA: It pnk-clr,

brit-fri clus, suc tex, cyxIn, v sl calc,

SLTST: red/orng, slty tex, sb blky-sb

plty, fri-sft, non calc, SH: red-orng/brn,

occ gy, gt tex, sb plty-plty, mod sft,

non calc; nfsoc

¥
J
<
)
91u
4BH 58u
L
)
43.9u
64u—C1:100% |
C2:0% |
clke i 1 C3:0% |
: C4: 0%
47u
Wy &8 76u | |
l-!.._ -
i
,
t’.:.a.' 34u

MUD WT: 8.7/ VIS: 27

DOL:gn-It gy, cyxIn, suc tex ip, v sft-fri,
non calc, SA: pred clr, occ It pnk,
brit-fri, suc tex, cyxIn, v sl calc, SLTST
red/orng, slty tex, sb blky-sb plty,
fri-sft, non calc, ANHY: wh-clr,
amor-sb plty, pred sl frm, rr sft, non
calc, SH: red-orng/brn, occ gy, gt tex,
sb plty-plty, mod sft, non calc; nfsoc

MUD WT: 8.7/ VIS: 27

ALL DATA WAS SHIFTED DOWN AN 7'
TO MATCH THE RERUN OF THE LWD
GAMMA FROM 10763' MD TO TD MD.
THE RED LINE IS THE RERUN GAMMA
AND THE GREEN LINE IS THE ORGINIAL
LWD GAMMA.

150

GASH{units)
ASe J

CI=C4 (PPM)

105000

48u

MD: 10,792
Inclination: 41.2°
Azimuth: 146.3°
TVD: 8,817.55'
VS: 5,067.67"

SH: red-orng/brn, occ slt gy, gt-slty
tex, sb plty-plty, mod sft, non calc
SLTST: red/orng, slty tex, sb blky-sb
plty, fri-sft, aren ip, non calc

SA: pred clr, brit, occ suc tex, v sl calc
DOL: gn-lt gy, cyxIn, v sft-fri, non calc
ANHY: wh-It pnk, amor, mas, v sft,
non calc; nfsoc

MUD WT: 8.7/ VIS: 29

SH: red-orng/brn, occ It gy-gy/bl,
gt-slty tex, sb plty-plty, mod sft, dolc ip

(av-av/bDN non cale
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SLTST: red/orng, slty tex, sb blky-sb

plty, fri-sft, aren ip, non calc

10,8405

ANHY: wh-It pnk, amor, mas, v sft,

non calc

47u

SA: pred clr, brit, occ suc tex, v sl calc;

nfsoc

MD: 10,888'

Inclination: 42.2°

Azimuth: 141.9°

TVD: 8,889.24'

VS: 5,131.49'

46.7u

C1: 100% |

C2: 0% —

C3:0% |

C4: 0%

MUD WT: 8.7/ VIS: 29/ PH: 9.4

SS: wh-clr, f-c gr, sb rnd-sb ang, pred

10,880

uncons, p por, mod w srt, mod frm,

non calc

SH: red-orng/brn, gt-slty tex, sb

+10,890

plty-plty, mod sft, non calc; nfsoc

MUD WT: 8.7/ VIS: 30 IN

10,900

MUD WT: 8.7/ VIS: 29 OUT

PH 9.4

98u

o+ 10,910

L 10,920

10,930

92u

10,940

" 10,950

10,960

10,970

. 110,980

10,990

M 11,000

A
.......

SS: wh-clr, vf-c gr, sb rnd-sb ang,
mod hd clus, pred cons, p por, sil
cmt, non calc;nfsoc

SS: wh-clr, occ It pnk/orng, vf-c gr, sb
rnd-sb ang, mod hd clus, pred cons,
uncons ip, p por, sil cmt, non calc
SH: red-orng/brn, gt-slty tex, sb
plty-plty, mod sft, non calc; nfsoc

MD: 10,983
Inclination: 44.8°
Azimuth: 143.3°
TVD: 8,958.15'
VS: 5,196.84'

SS: wh-clr, occ It pnk/orng, vf-c gr, sb
rnd-sb ang, mod hd clus, pred cons,
uncons ip, p por, sil cmt, non calc;
nfsoc

MUD WT: 8.7/ VIS: 30 IN

MUD WT: 8.7/ VIS: 30 OUT
PH95

SS: wh-clr, It pnk/orng, vi-c gr, sb
rnd-sb ang, mod hd clus, pred cons,
uncons ip, p por, sil cmt, non calc
SH: red-orng/brn, gt-slty tex, sb
plty-plty, mod sft, non calc; nfsoc

Depth: 11,042

Mud Weight: 8.7
Viscosity: 30

Yield Pt: 6

Filter Cake: 0

Solids: 2%

pH: 10

Chlorides: 1,400 mg/I

SS: pred It pnk/orng, occ clr-wh, vf-c
gr, sb rnd-sb ang, mod hd clus, pred
cons, p por, sil cmt, non calc

SLTST: orng/red-red/brn, slty tex, sb
blky, arg, aren, non calc

SH: red-orng/brn, slty tex, sb plty-plty,
mod sft-sft, non calc; nfsoc
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11,060

11,070

11,080

11,090

11,100

11,110

11,120

11,130

11,140

11,150 f3:::

11,1601::::

11,170

11,180

11,190

11,200
11,210
11,220
11,230
11,240
11,250
11,260

11,2701

68u

64.9u

C1:100% _|

C2: 0% —

C3:0% |

C4: 0%

o- red-orng/brn, tr bl-gn, slty tex, wxy tex

58.6u

||

C1:100% _|

MUD WT: 8.7/ VIS: 31 IN
MUD WT: 8.7/ VIS: 30 OUT
PH 9.6

MD: 11,078
Inclination: 44.6°
Azimuth: 144.3°
TVD: 9,025.68'
VS: 5,263.65'

SS: pred It pnk/orng, occ clr-wh, vf-c
gr, sb rnd-sb ang, mod hd clus, pred
cons, p por, sil cmt, non calc

SLTST: orng/red-red/brn, slty tex, sb
blky, arg, aren, non calc

SH: red-orng/brn, slty tex, sb plty-plty,
mod sft-sft, non calc; nfsoc

MUD WT: 8.7/ VIS: 31 IN
MUD WT: 8.7/ VIS: 31 OUT
PH95

SS: pred It pnk/orng, occ clr-wh, vf-f
gr, sb rnd-sb ang, mod hd clus, pred
cons, p por, sil cmt, non calc, arg mtx
ip, grdg to sltst, SLTST:
orng/red-red/brn, slty tex, sb blky, arg,
aren, non calc, sdy ip, SH:
red-orng/brn, slty tex, wxy tex ip, sb
plty-plty, mod sft-sft, non calc; nfsoc
MUD WT: 8.7/ VIS: 32 IN

MUD WT: 8.7/ VIS: 31 OUT
PHO.1

MD: 11,174
Inclination: 42°
Azimuth: 144.9°
TVD: 9,095.54"'
VS: 5,329.49'

SS: pred It pnk/orng, occ clr-wh, vf-f
gr, sb rnd-sb ang, mod hd clus, pred
cons, p por, sil cmt, non calc, arg mtx
ip, grdg to sltst, SLTST:
orng/red-red/brn, slty tex, sb blky, arg,
aren, non calc, sdy ip, SH:

ip, sb plty-plty, mod sft-sft, non calc;
nfsoc

MUD WT: 8.7/ VIS: 31 IN
MUD WT: 8.7/ VIS: 32 OUT
PH 8.5

SH: red-orng/brn, tr bl-gn, slty tex, wxy|
tex ip, sb plty-plty, mod sft-sft, non
calc, SLTST: orng/red-red/brn, slty
tex, sb blky, arg, aren, non calc, sdy
ip, SS: pred It pnk/orng, occ clr-wh,
vi-f gr, sb rnd-rnd, mod hd clus, pred
cons, p por, sil cmt, non calc, arg mtx
ip, grdg to sltst; nfsoc

MD: 11,232
Inclination: 43.4°
Azimuth: 144°
TVD: 9,138.16'
VS: 5,368.82'
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IROP: 56.4 ft/hr

IWOB: 18.2 klbs | '\|

IRPM: 60 RPM

FSPM#1: 87 spm

ISPM#2: 0 spm

|SPP: 2,708 PSI
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B 11,2901

11,2801

11,300
11,310
11,320
11,330

11,340 i

11,350

11,360
11,370
11,3801

11,390 :

11,400

11,410

11,420

11,430

11,440

11,450

11,460

11,470

11,480

11,490

C2: 0% ——

C3:0% |

C4: 0%

L e—s

C
/
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57u
65u
?
|
N 129u
|
GAS (Uﬂi{°) 1l:n
CI-Ca(FPIVI) 1500U
52u
41u
44u
C1:100% _|
C2:0% |
C3:0% —|
C4: 0%

e

132u-4

MUD Wl o./l VISI 5o IN
MUD WT: 8.7/ VIS: 34 OUT
PH 8.5/8.6

SH: red-orng/brn, tr bl-gn, slty tex,
wxy tex ip, sb plty-plty, mod sft-sft, non
calc, SLTST: orng/red-red/brn, slty
tex, sb blky, arg, aren, non calc, sdy
ip, SS: pred It pnk/orng, occ clr-wh,
vi-f gr, sb rnd-rnd, mod hd clus, pred
cons, p por, sil cmt, non calc, arg mtx
ip, grdg to sltst, DOL: wh-It gy, cyxIn,
suc tex, frm-mod hd, plty-sb plty, non

calc; nfsoc
MUD WT: 8.6+/ VIS: 32 IN
MUD WT: 8.7/ VIS: 33 OUT
PH 7.5/7.6

MD: 11,327
Inclination: 41.9°
Azimuth: 144.9°
TVD: 9,208.03'
VS: 5,433.18'

SH: red-orng/brn, slty tex, wxy tex ip,
sb plty-plty, mod sft-sft, non calc,
SLTST: orng/red-red/brn, slty tex, sb
blky, arg, aren, non calc, sdy ip, SS: It
pnk/orng, clr-wh, vf-f gr, sb rnd-rnd,
mod hd clus, pred cons, p por, sil
cmt, non calc, arg mtx ip, grdg to sltst;
nfsoc

MUD WT: 8.7/ VIS: 33 IN
MUD WT: 8.7/ VIS: 33 OUT
PH 8.8/8.5

SH: red-orng/brn, slty tex, wxy tex ip,
sb plty-plty, mod sft-sft, non calc,
SLTST: orng/red-red/brn, slty tex, sb
blky, arg, aren, non calc, sdy ip, SS: It

{pnk/orng, clr-wh, vf-f gr, sb rnd-rnd,

mod hd clus, pred cons, p por, sil
cmt, non calc, arg mtx ip, grdg to sltst,
DOL: wh-It gy, cyxIn, suc tex ip,
frm-mod hd, plty-sb plty, no visable
por, non calc, tr sa; nfsoc

MUD WT: 8.7/ VIS: 33 IN

MUD WT: 8.7/ VIS: 33 OUT
PH 8.9/8.6

MD: 11,422
Inclination: 41.7°
Azimuth: 143.1°
TVD: 9,278.86'
VS: 5,496.49'

DOL: It pnk-mky wh, wh-It gy, pred
suc tex, cyxIn, frm-mod hd, plty-sb
plty, p por, occ grdg to dolc Is, non
calc

SH: red-orng/brn, slty tex, sb plty-plty,
mod sft-sft, non calc

SLTST: orng/red-red/brn, slty tex, sb
blky, arg, aren, non calc; nfsoc

MUD WT: 8.7/ VIS: 33 IN
MUD WT: 8.7/ VIS: 33 OUT

DOL: It pnk-mky wh, wh-It gy, pred
suc tex, cyxIn, frm-mod hd, plty-sb
plty, p por, sl calc
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ROP: 59.7 ft/hr ]

WOB: 16.6 klbs —
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WOB: 18.4 kibs |

RPM: 58 RPM __|
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11,500

11,510

11,520

11,530

11,540

11,550

11,560

11,570

11,580

11,590

11,600

11,610

T 11,620

11,630

11,640

11,650

11,660
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11,700
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— 45u
— p {E5]
== i 136u |
— '
GAS (Unne) 1!:"\
CI-Ca(FPIVI) 105000
i 51u
= 48u
= 49.8u
= C1:100% |
— C2: 0% —]
= C3: 0% —
C4: 0% |

B — S

134u |

LS: wh-off w, sb blky- blky, mod sft,
chky ip, calc, dolc ip

SH: reg/orng, sb plty-plty, sft, slty tex,
non calc

SLTST: red/orng-brn, sb blky, mod
sft-sft, slty tex, arg, aren, non calc;
nfsoc

MUD WT: 8.7/ VIS: 34 IN
MUD WT: 8.7/ VIS: 33 OUT

MD: 11,518
Inclination: 44.9°
Azimuth: 144.9°
TVD: 9,348.71'
VS: 5,562.31'

DOL: It pnk-mky wh, wh-It gy, pred
suc tex, cyxIn, frm-mod hd, plty-sb
plty, p por, sl calc

LS: wh-off w, sb blky- blky, mod sft,
chky ip, calc, dolc ip

SLTST: red/orng, sb blky-blky, mod
sft, slty tex, arg, aren, non calc

SH: red/orng, sb plty, sft-mod sft, slty
tex, non calc; nfsoc

MUD WT: 8.7/ VIS: 34 IN
MUD WT: 8.7/ VIS: 35 OUT

DOL: It pnk-mky wh, wh-It gy, cyxIn,
frm-mod hd, plty-sb plty, p por, sl calc
SS: It pnk/orng, vf - med gr, sb rnd- sb
ang, mod srt, sil cmt, mod-p por, sl
calc

LS: wh-off w, sb blky- blky, mod sft,
chky ip, calc, dolc ip

SH: red/orng, sb plty, sft-mod sft, slty
tex, non calc

SLTST: red/orng, sb blky-blky, mod
sft, slty tex, arg, aren, non calc; nfsoc

MD: 11,613
Inclination: 45.2°
Azimuth: 144.9°
TVD: 9,415.83'
VS: 5,629.55'

MUD WT: 8.7/ VIS: 34 IN
MUD WT: 8.7/ VIS: 34 OUT

SS: It pnk/orng, vf - med gr, sb rnd- sb
ang, mod srt, sil cmt, mod-p por, sl
calc

DOLC LS: It pnk-mky wh, wh-It gy,
cyxIn, suc, frm-mod hd, p por, sl calc
LS: wh-off w, sb blky- blky, mod sft,
chky ip, calc, dolc ip

SH: red/orng, sb plty, sft-mod sft, slty
tex, non calc; nfsoc

MUD WT: 8.7/ VIS: 34 IN
MUD WT: 8.7/ VIS: 34 OUT

DOL: It pnk-mky wh, wh-It gy, cyxIn,
frm-mod hd, plty-sb plty, p por, sl calc
DOLC LS: It pnk-mky wh, wh-It gy,
suc, frm-mod hd, p por, sl calc

SH: red/orng, sb plty, sft-mod sft, slty
tex, non calc

LS: wh-off w, sb blky- blky, mod sft,
chky ip, calc, dolc ip; nfsoc
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CI-Ca(FPIVI) 1500U
58u
45.1u
C1: 98.4% 139u |
C2:1.6% -
C3: 0%
C4: 0%
47u

mieiiaduvll. 44.J9
Azimuth: 145°
TVD: 9,483.65'
VS: 5,697.49'

MUD WT: 8.7/ VIS: 35 IN
MUD WT: 8.7/ VIS: 34 OUT

DOL: It pnk-mky wh, wh-It gy, cyxIn,
frm-mod hd, plty-sb plty, p por, sl calc
DOLC LS: It pnk-mky wh, wh-It gy,
mcxIn-suc, frm-mod hd, p por, sl calc,
tr sa

SS: It pnk/orng, vf - med gr, sb rnd- sb
ang, mod srt, sil cmt, mod-p por, sl
calc; nfsoc

DOL: It pnk-mky wh, wh-It gy,
suc-cyxIn, frm-mod hd, plty-sb plty, p
por, sl calc, LS: wh, wh-It gy, mcxIn,
mod hd-sft, p por, chky ip, sl calc, SS:
It pnk/orng, vf-med gr, sb rnd-sb ang,
p-mod p srt, sil cmt, mod por, sl calc,
SLTST: red/orng, sb blky-blky, mod
sft, slty tex, arg, aren, non calc, SH:
red/orng, sb plty, sft-mod sft, slty tex,
non calc; nfsoc

Depth: 11,828

MD: 11,804' Mud Weight: 8.7
Inclination: 46.1° V!scosny: 36
Azimuth: 145.6° || Yield Pt: 11
TVD: 9,550.24' || Filter Cake: 0
VS: 5,765.24' Solids: 3%

pH: 8.9

Chlorides: 6,800 mg/I

MUD WT: 8.7/ VIS: 35 IN
MUD WT: 8.7/ VIS: 35 OUT

DOL: It pnk-mky wh, wh-It gy,
suc-cyxIn, frm-mod hd, plty-sb plty, p
por, sl calc, arg ip, LS: wh, wh-It gy,
mcxIn, mod hd-sft, p por, chky ip, sl
calc, SS: It pnk/orng, vf-med gr, sb
rnd-sb ang, p-mod p srt, sil cmt, mod
por, sl calc, SLTST: red/orng, sb
blky-blky, mod sft, slty tex, arg, aren,
non calc, SH: red/orng, sb plty,
sft-mod sft, slty tex, non calc; nfsoc

MUD WT: 8.7/ VIS: 35 IN
MUD WT: 8.7/ VIS: 35 OUT

LS: wh-It pnk-It gy, mexIn, sb-plty-sb
blky, mod frm-mod hd, p por, v calc, v
sl dolc ip, DOL: It pnk-mky wh, wh-It
gy, suc-cyxIn, frm-mod hd, plty-sb plty,
p por, sl calc, arg ip, SH: red/orng, sb
plty, sft-mod sft, slty tex, non calc;
nfsoc

MD: 11,899'
Inclination: 45.8°
Azimuth: 145°

TVD: 9,616.29'

VS: 5,833.51"

MUD WT: 8.7/ VIS: 35 IN

MUD WT: 8.7/ VIS: 35 OUT
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LS: wh-It pnk-It gy, mcxIn, sb plty-sb
blky, mod frm-mod hd, p por, v calc, v
sl dolc ip, DOL: It pnk-mky wh, wh-It
gy, suc-cyxIn, frm-mod hd, plty-sb plty,
p por, sl calc, arg ip, SH: red/orng, sb
plty, sft-mod sft, slty tex, non calc;
nfsoc

MUD WT: 8.7/ VIS: 36 IN
MUD WT: 8.7/ VIS: 36 OUT

LS: wh-It pnk-It gy, mcxIn, sb plty-sb
blky, mod frm-mod hd, p por, v calc, v
sl dolc ip, SH: red/orng, sb plty,
sft-mod sft, slty tex, non calc, SS: It
pnk/orng, red/brn, vf-med gr, occ c gr,
sb rnd-sb ang, occ ang, p srt, mod
cmtd, calc-arg cmt, p por, arkc ip,
calc, shy ip; nfsoc

MUD WT: 8.7/ VIS: 36 IN
MUD WT: 8.7/ VIS: 36 OUT

MD: 11,995
Inclination: 47.4°
Azimuth: 145.7°
TVD: 9,682.25'
VS: 5,903.25'

LS: wh-It pnk-It gy, mcxIn, sb plty-sb
blky, mod frm-mod hd, p por, v calc, v
sl dolc ip, SS: It pnk/orng, red/brn,
vf-med gr, occ c gr, sb rnd-sb ang,
occ ang, p srt, mod cmtd, calc-arg
cmt, p por, arkc ip, calc, SH: red/orng,
sb plty, sft-mod sft, slty tex, non calc,
shy ip; nfsoc

MUD WT: 8.7/ VIS: 37 IN
MUD WT: 8.7/ VIS: 37 OUT

SS: It pnk/orng, red/brn, vf-med gr,
occ ¢ gr, sb rnd-sb ang, occ ang, p
srt, mod cmtd, calc-arg cmt, p por,
arkc ip, calc, shy ip, LS: wh-It pnk-It
gy, mexin, sb plty-sb blky, mod
frm-mod hd, p por, v calc, v sl dolc ip,
SH: red/orng, sb plty, sft-mod sft, slty
tex, non calc; nfsoc

MD: 12,090'
Inclination: 45.1°
Azimuth: 145.9°
TVD: 9,747.94'
VS:5,971.85'

MUD WT: 8.7/ VIS: 38 IN
MUD WT: 8.7/ VIS: 38 OUT

SS: It pnk/orng, red/brn, vf-med gr,
occ ¢ gr, sb rnd-sb ang, occ ang, p
srt, mod cmtd, calc-arg cmt, p por,
arkc ip, calc, shy ip, LS: wh-It pnk-It
gy, mexin, sb plty-sb blky, mod
frm-mod hd, p por, v calc, v sl dolc ip,
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SH: rea/orng, sb plty, sit-mod sft, sity
tex, non calc; nfsoc

MUD WT: 8.7/ VIS: 37 IN
MUD WT: 8.7/ VIS: 39 OUT

MD: 12,185
Inclination: 45.2°
Azimuth: 145.2°
TVD: 9,814.94'
VS: 6,039.19'

LS: wh-It pnk-It gy, mexIn, sb plty-sb
blky, mod frm-mod hd, p por, v calc,

sl dolc ip, SS: It pnk/orng, red/brn,
vf-med gr, occ c gr, sb rnd-sb ang,
occ ang, p srt, mod cmtd, calc-arg
cmt, p por, arkc ip, calc SH: red/orng,
occ gy-gn, sb plty, sft-mod sft, slty tex,
non calc, SLTST: red/orng, sb
blky-blky, mod sft, slty tex, arg, aren,
non calc; nfsoc

Depth: 12,295
Mud Weight: 8.9
Viscosity: 41
Yield Pt: 15
Filter Cake: 0
Solids: 3%

MD: 12,224
Inclination: 44.3°
Azimuth: 145°
TVD: 9,842.64'
VS: 6,066.65'

488 43y

pH: 9.5
Chlorides: 7,800 mg/I

TOOH TO CHANGE OUT MUD MOTOR
AT 12265'MD @ 19:00 ON 1/5/2017,
WELL BEGAN TO FLOW WHILE TOOH @
5380, STOPPED AT 5199' MD, TO SHUT
IN WELL AND WEIGHT UP.

N

TD OF WELL CALLED AT 12265' MD @
17:00 MST ON 1/6/2017. TOOH PICK UP
TOOL TO RELOG FROM INTERMEDIATE
CASING (10563'MD) TO BOTTOM OF
LYONS (11267'MD)

THANK YOU FOR USING
COLUMBINE LOGGING!

MD: 12,259'
Inclination: 44.3°
Azimuth: 145°
TVD: 9,867.69'
VS: 6,091.09'




