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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

Scale: 5"/ 100
Measured Depth Log

Herbers 1B-20H-B167
NWNE 20 1IN 67W
Colorado County Weld

U.S.A. Rig Number Ensign 153

05-123-49799 AFE # 16192315.1
Rockies Field Wattenberg
10/14/2019 Drilling Completed 3/9/2020

NWNE Sec: 20 Twp: 1N 67W
Lat/Long: 40.041524/-104.913511

Planned Location 829' FNL 2,372' FEL

Sec: 29 Twp: 1IN 67W

Planned Location 2,172' FNL 2,130' FEL

5,107 K.B. Elevation 5,130

2,553 To 15,094 Total Depth 15,094
Niobrara C Chalk

Oil Based Mud

Operator

Company Creststone Peak Resources

Address 1801 California Street
Denver, CO 80202
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Geologist Color Coding
Name ‘JOhn T Ready . Qil Condensate . Gas
Company Crestone Peak Resources
Note . Core . Pressure
Address 1801 California Street
Denver, CO 80202 Error . Water Seal
RESOURCES
J \_

Other

Services Provided 2-Man Logging, Gas Chromatography

Loggers: Micah Morgan / Greg Diefenbach
Equipment: ML-608 / ML-568
Address Reservoir Group

14103 Interdrive West
Houston, Texas 77032

Service Start Date: 03/04/2020
Service End Date: 03/09/2020
JOB # 0145
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1 ROP-(min/ft) 1000 GASHunits)
o N o T 10 100 1,000 E4
| —Crestone Peak Resources " C1C5 (PPM)
Herbers 1B-20H-B167 L5510 150 1.5E3 15E4 1.5E5E6
| Weld County, CO | | SYSTEM CALIBRATED ||
| Spud Date: 10/13/2019| | 1% Methane = 100 units—
- I "100% Methane = 10000 units |
| Surface Casing: 9.625"| Bit#: 1 | | |
Set @ 2,553' MD Type: U516M "Yellow Box: ML-608 / ML-568|
2,530 Size: 8.5 I I I
| 7 2ManLogging | | Depth In: 2,505' i i i
| Began on 03/04/2020 | Depth Out: 13,341" | All Depths Correspond ||
20d4shrsMST | oo Hours: 43.1 hrs |- to Driller's Pipe Tally ||
' Avg Ft/Hr: 251 '/hr
—-Loggers Were Rigged Up— Jets: 6x13
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WOB: 30.3 SLTST: med-dk gy, blky-sub
[ 2 600 RPM: 30 plty, non calc
1 RAP-(min/ft) 1000 SPM: 168 GAS {units)
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7/ VS: 368’
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\
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7 2,680
\
\ 2600-2700 65% SS: Lt-med
\\ 2,690 gy, f-vf gr, sub rd-sub ang, wkly
] calc, gr sup mtx, silc; 35%
I‘ SLTST: med-dk gy, blky-sub
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MD: 2,732
INC: 9.06°
AZM: 6.19°
TVD: 2,697.11"
VS: 381.23'

WOB: 34.5
RPM: 50
SPM: 197
SPP: 2,482

MD: 2,821
INC: 9.58°
AZM: 11.64°
TVD: 2,784.93'
VS: 395.45'

MW: 9.5/9.5
VIS: 45/44

MD: 2,910
INC: 9.67°
AZM: 12.16°
TVD: 2,872.68'
VS: 410.01"
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2700-2800 70% SS: Lt-med

gy, f-vf gr, sub rd-sub ang, wkly
calc, gr sup mtx, silc; 30%
SLTST: med-dk gy, blky-sub
plty, non calc

2800-2900 50% SLTST:
med-dk gy, blky-sub plty,
frm-hd, fri ip, non calc; 25%
SS: Lt-med gy, f-vf gr, sub
rd-sub ang, hd-v hd wkly calc,
gr sup mtx, silc; 25% SH: Dk
gy, silc vns, rd-sub blky, frm-fri,
ply fis, sm-slty tex
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MD: 2,999
INC: 8.62°
AZM: 7.94°
TVD: 2,960.55'
VS: 423.93'

WOB: 31.2
RPM: 50
SPM: 196
SPP: 2,357

MD: 3,088'
INC: 9.94°
AZM: 12.87°
TVD: 3,048.38'
VS: 438.02'

MW: 9.5/9.5
VIS: 45/44
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2900-3000 40% SLTST:
med-dk gy, blky-sub plty,
frm-hd, fri ip, non calc; 40%
SS: Lt-med gy, f-vf gr, sub
rd-sub ang, hd-v hd wkly calc,
gr sup mtx, silc; 20% SH: Dk
gy, silc vns, rd-sub blky, frm-fri,
ply fis, sm-slty tex

3000-3100 50% SLTST:
med-dk gy, blky-sub plty,
frm-hd, fri ip, non calc; 30%
SS: Lt-med gy, f-vf gr, sub
rd-sub ang, hd-v hd wkly calc,
gr sup mtx, silc; 20% SH: Dk
gy, silc vns, rd-sub blky, frm-fri,
ply fis, sm-slty tex
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TVD: 3,224.52'
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3100-3200 50% SLTST:
med-dk gy, blky-sub plty,
frm-hd, fri ip, non calc; 25%
SS: Lt-med gy, f-vf gr, sub
rd-sub ang, hd-v hd wkly calc,
gr sup mtx, silc; 25% SH: Dk
gy, silc vns, rd-sub blky, frm-fri,
ply fis, sm-slty tex

3200-3300 60% SLTST:
med-dk gy, blky-sub plty,
frm-hd, fri ip, non calc; 20%
SS: Lt-med gy, f-vf gr, sub
rd-sub ang, hd-v hd wkly calc,
gr sup mtx, silc; 20% SH: Dk
gy, silc vns, rd-sub blky, frm-fri,
ply fis, sm-slty tex
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3300-3400 60% SLTST:

med-dk gy, blky-sub plty,

frm-hd, fri ip, non calc; 20%

SS: Lt-med gy, f-vf gr, sub

rd-sub ang, hd-v hd wkly calc,

gr sup mtx, silc; 20% SH: Dk

gy, silc vns, rd-sub blky, frm-fri,

ply fis, sm-slty tex

3400-3500 50% SLTST:

med-dk gy, blky-sub plty,

frm-hd, fri ip, non calc; 30%

SH: Dk gy, silc vns, rd-sub blky,

frm-fri, ply fis, sm-slty tex; 20%

SS: Lt-med gy, f-vf gr, sub

rd-sub ang, hd-v hd wkly calc,

gr sup mtx, silc

A
|
\
|
[
/
Py
|
GAS {units)
S-{units)
I 10 100 1,00UcEA
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WOB: 32.7
RPM: 50
SPM: 196
SPP: 2,568

MD: 3,648
INC: 9.76°
AZM: 14.98°
TVD: 3,599.89'
VS: 531.68'

MW: 9.4/9.4
VIS: 45/44

MD: 3,738'
INC: 10.46°
AZM: 18.14°
TVD: 3,688.49'
VS: 546.81'

WOB: 36

GASH{units)
10 100 1,000 E4
CI-C5|(PPM)
1563 1564 | || 15E5E6
[
)|
|
|
4
\ Replace
\ Yellow Box
~ ML-568
GAS {units)
S-{units)
100 1,00UcEA
C1-C5|(PPM)
15e3 1564 ||| 15E5E6
488 21u

LIUUTOUUU U770 oL T ol
med-dk gy, blky-sub plty,
frm-hd, fri ip, non calc; 30%
SH: Dk gy, silc vns, rd-sub blky,
frm-fri, ply fis, sm-slty tex; 20%
SS: Lt-med gy, f-vf gr, sub
rd-sub ang, hd-v hd wkly calc,
gr sup mtx, silc

3600-3700 40% SLTST:
med-dk gy, blky-sub plty,
frm-hd, fri ip, non calc; 40%
SH: Dk gy, silc vns, rd-sub blky,
frm-fri, ply fis, sm-slty tex; 20%
SS: Lt-med gy, f-vf gr, sub
rd-sub ang, hd-v hd wkly calc,
gr sup mtx, silc

3700-3800 40% SLTST:
med-dk gy, blky-sub plty,
frm-hd, fri ip, non calc; 40%
SH: Dk gy, silc vns, rd-sub blky,
frm-fri, ply fis, sm-slty tex; 20%
SS: Lt-med gy, f-vf gr, sub
rd-sub ang, hd-v hd wkly calc,

~Ar c1in Mmiv  cil~




) | L 3,800 =¥ I | S |
i o SPM: 169 === GAS Jnmi{e}
SPP: 2,561 =Y 1 ol 13U50 3 poaes
= || === : CI-C5[(PPM)
™ | L3810 = 150 5E3 1564 | || 15E5E6
.\ ’ = :
TN =
AN ==
[ ==
\\ \‘ - 3,820 ==
I MD: 3,827" =
\ INC: 9.32° |— -
\ AZM: 16.21° ==
/} [ 3830 |TVD: 3,776.17' =
< VS: 561.41' ===
) =
)\ ===
N - 3,840 =
{ ==
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(| =
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| \ —-
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[ =
/ ', - 3,860 =
- 3,870 =
MW: 9.4/9.4 =
VIS: 45/44 =2 3800-3900 50% SH: DK gy,
3,880 I | silc vns, rd-sub blky, frm-fri, ply
(\ |—- fis, sm-slty tex; 40% SLTST:
\ [ med-dk gy, blky-sub plty,
) [ 3890 = frm-hd, fri ip, non calc; 10%
( = SS: Lt-med gy, f-vf gr, sub
AN * I—- 488 14u rd-sub ang, hd-v hd wkly calc,
/\ = gr sup mtx, silc
1 ROP/(min/ft) 1000 8900 - GAS {units)
G (AFT) OU — - I (V) 100 1,00UcEA
\) = ; C1-C5|(PPM)
== 1150 563 ||| 1564 | | 1.5EGE6
3,910 MD: 3,916’ = :
INC: 11.34° ===
AZM: 14.45° =
TVD: 3,863.72" ==
3,920 ! ===
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N\ =
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\‘ —- |
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== \‘\ 3900-4000 50% SH: Dk gy,
- 3,980 == . .
I " — \)\ silc vns, rd-sub blky, frm-fri, ply
\ = T 488 25u fis, sm-slty tex; 40% SLTST:
I MW: 9.44/9.5 — med-dk gy, blky-sub plty,
/ 3,990 VIS'. 45/44 ' = frm-hd, fri ip, non calc; 10%
( ’ = SS: Lt-med gy, f-vf gr, sub
TN = rd-sub ang, hd-v hd wkly calc,
\'\\ == gr sup mtx, silc
" 4,000 |MD: 4,005
1 ROP{(min/}t) 1000 INC: 9.94° GASH{units)
U G (AHI) OU AZM 12510 I 10 100 1,00UcEA
{ TVD: 3,951.19' CL-C5|(PPM)
/I L4010 |vs: 592 78 150 15E3 ||| 15E4 || 15E5E6
\) WOB: 34
/ RPM: 50
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SPM: 196
SPP: 2,969

MM

MD: 4,094
INC: 11.17°
AZM: 12.34°
TVD: 4,038.68'
VS: 608.7'

MD: 4,183'
INC: 9.58°
AZM: 10.76°
TVD: 4,126.23'
VS: 624.4'

WOB: 33
RPM: 50
SPM: 197
SPP: 3,099

EE-12u
GAS {units)
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I 10 100 1,00UcEA
C1-C5|(PPM)
150 5E3 1564 ||| 15E5E6
} <E-13u
|
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I (V) 100 1,00UcEA
C1-C5|(PPM)
150 5E3 1564 ||| 15E5E6
Work on Gas Trap| ||
From 4,200' to 4,400'

4000-4100 75% SLTST: It gy,
frm, wkly calc, blky-amor, rthy
Istr; 25%SH: Lt-med gy, frm-sl
hrd, sb blky-blky, amor, ply fis,
wkly calc, dull-rthy Istr

4100-4200 100% SLTST:
It-med gy, sl fri-frm, wkly calc,
sb blky-blky-amor, dull-rthy Istr;
tr SH
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MD: 4,273
INC: 10.99°
AZM: 8.12°
TVD: 4,214.78'
VS: 640.25'

MD: 4,362
INC: 9.06°
AZM: 8.12°
TVD: 4,302.42"
VS: 655.59'

WOB: 35
RPM: 50
SPM: 196
SPP: 3,198

Larimer
4,340' TVD
4,401' MD

MD: 4,451
INC: 10.46°
AZM: 13.04°
TVD: 4,390.13'
VS: 670.4'
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4200-4300 100% SLTST:
It-med gy, sl fri-frm, sl hd ip,
wkly calc, sb blky-blky-amor,
dull-rthy Istr; tr SH

4300-4400 100% SLTST:
It-med gy, sme dk gy ip,
frm-hd, wkly calc, sb
blky-blky-amor, dull-rthy Istr
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MD: 4,540
INC: 9.15°
AZM: 11.46°
TVD: 4,477.83'
VS: 685.2'

WOB: 36
RPM: 50
SPM: 196
SPP: 3,270

MD: 4,629
INC: 10.64°
AZM: 23.76°
TVD: 4,565.51"
VS: 699.66'

MW: 9.4+/9.4+
VIS: 46/44
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4400-4500 100% SLTST:
It-med gy, frm-sl hd-hd, sl
calc, sb blky-blky, amor ip,
dull-rthy Istr

4500-4600 100% SLTST:

It-med gy, frm-hd, wkly calc,
sb blky-blky, amor ip, dull-rthy
Istr; tr SS
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ROP (min/ft)
ROB(min/it)
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UU

4,680

4,690

4,700

4,710

4,720

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

- 4,880

- 4,890

MD: 4,718'
INC: 9.41°
AZM: 27.98°
TVD: 4,653.15'
VS: 713.61'

Sussex
4,660' TVD
4,725' MD

WOB: 9.3
RPM: 0
SPM: 184
SPP: 2,433

MD: 4,807
INC: 10.46°
AZM: 19.02°
TVD: 4,740.82'
VS: 727.67"

MW: 9.5/9.5
VIS: 46/44

MD: 4,897
INC: 9.85°

AZM: 15.5°

4600-4700 100% SLTST:

It-med gy, frm-hd, wkly calc,

sb blky-blky, amor ip, dull-rthy

Istr; tr SS
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4700-4800 80% Slty SS:
med-dk gy, vf gr, sb rnd-sb
ang, dull-sdy tex, sft-frm, w srt,
mod cons, v slty; 20% SLTST:
It gy, frm-hd, wkly calc, sb
blky-blky, dull-rthy Istr

4800-4900 85% Slty SS:
med-dk gy, vf gr, tr f grs, sb
rnd-sb ang, dull-sdy tex,
sft-frm, w srt, mod cons, v slty;

15% SLTST: It gy, frm-hd,
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4,900

4,910

4,920

4,930

L 4,940

4,950

4,960

4,970

4,980

4,990

5,000

5,010

5,020

5,030

5,040

~5,050

/-—

iy

&

in/ft)
HR/ft)

1000

(AFT)

UU

@
>
TSN

| 1
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- 5,060

5,070

5,080

5,090

5,100

5,110

TVD: 4,829.41"
VS: 742.81'

MD: 4,986'
INC: 9.23°
AZM: 13.75°
TVD: 4,917.18'
VS: 757.08'

WOB: 30
RPM: 50
SPM: 186
SPP: 3,040

MD: 5,075
INC: 10.99°
AZM: 16.91°
TVD: 5,004.79'
VS: 772.13'

GAS-{units)

1,000E4
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1.5E5E6

L
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<BET23u

1,000E4
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<88 99u

N
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wkly calc, sb blky-blky, rthy Istr

4900-5000 100% Slty SS:
med-dk gy, vf-f gr, sb rnd-sb
ang, dull-sdy tex, sft-frm-hd, w
srt, sl calc cmt, mod cons, v
slty

5000-5100 100% Slty SS:
med-dk gy, sm It gy ip, vf-f gr,
sb rnd-sb ang, dull-sdy tex,
frm-hd, mod-w srt, sl calc cmt,
mod cons, Vv slty

units)

1,000E4

1-C5{(PPM)

1.5E5E6

A ]




&\— ——\z N

/

NS

=) o2

iy

RoAmin/ft) 1000

(AP 00

T~

8

—
] \

b

AN N

N~

9]
D

in/ft) 1000
{Apn/ i) X

APt) 00

/

L 5,120
L 5,130
L46,140
L 5,150
L 5,160
L 5,170
L 5,180
L 5,190
L 5,200
L 5,210
L 5,220
M5 230
L 5,240
L 5,250
L 5,260

L 5,270

L 5,280

L 5,200

L 5,300

L 5,310

b
5,320

N

5,330

MD: 5,164
INC: 9.58°
AZM: 17.61°
TVD: 5,092.36'
VS: 787.31'

WOB: 31
RPM: 50
SPM: 182
SPP: 2,871

MD: 5,253"
INC: 8.53°
AZM: 14.45°
TVD: 5,180.25'
VS: 800.76'

MW: 9.5/9.5
VIS: 46/44

Shannon
5,260' TVD

T DDA AN AN
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5100-5200 100% Slty SS:

med-dk gy, vf-f gr, sb rnd-sb

e

ang, dull-sdy tex, frm-hd,

mod-w srt, sl calc cmt, mod

cons, v slty
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5200-5300 100% Slty SS:
It-med-dk gy, vi-f gr, sb rnd-sb
ang, ang ip, dull-sdy tex,
frm-hd, mod-w srt, sl calc cmt,
mod-w cons, v slty
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5,340

5,350
- 5,360
L 5,370
- 5,380
- 5,390
- 5,400
—*5,410
L 5,420
L 5,430
L 5,440
L 5,450
- 5,460
L 5,470
L 5,480
L 5,490

5,500

5,510

- 5,540

- 5,550

Do VLS

MD: 5,343'
INC: 10.02°
AZM: 12.34°
TVD: 5,269.07"
VS: 814.87"

WOB: 30
RPM: 50
SPM: 182
SPP: 3,035

MD: 5,432
INC: 9.67°
AZM: 13.39°
TVD: 5,356.76"
VS: 829.71'

MD: 5,521
INC: 10.55°
AZM: 10.41°
TVD: 5,444.38'
VS: 844.99'

MW: 9.5/9.5
VIS: 45/43

~
-~

i

/
-’

|

GAS{uni

.....

1,000E4

C1-ChI(PPMY
&Y 828U

1.5E5E6

e

B ——— ——
N
f—
T N——l ——
N
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5300-5400 100% Slty SS:
med-dk gy, vf gr, sb rnd-sb
ang, dull-sdy tex, frm-hd, sl fri
ip, w srt, sl calc cmt, mod
cons, v slty

5400-5500 100% Slty SS:
It-med-dk gy, vf gr, sb rnd-sb
ang, dull-sdy tex, frm-hd, w srt,
sl calc cmt, mod-w cons, v slty

M
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5,690

5,700

5,710

5,720

5,730

5,740

5,750

5,760

5,770

WOB: 31
RPM: 50
SPM: 182
SPP: 3,036

MD: 5,610
INC: 9.32°
AZM: 8.47°
TVD: 5,532.04'
VS: 860.14'

MD: 5,699
INC: 10.73°
AZM: 9.88°
TVD: 5,619.68'
VS: 875.43'
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5500-5600 50% Slty SS:
It-med-dk gy, vf gr, sb rnd-sb
ang, dull-sdy tex, frm-hd, w srt,
sl calc cmt, mod-w cons, v
slty; 50% SDY SLTST: Lt gy,
dk gy ip, vf gr-slty tex, suc ip,
sb rnd-sub ang, frm-hd, brit ip,
dull Istr, ply fiss, wkly-mod
calc, silc cmt

5600-5700 70% Slty SS:
It-med-dk gy, vf gr, sb rnd-sb
ang, dull-sdy tex, frm-hd, w srt,
sl calc cmt, mod cons, v slty;
30% SDY SLTST: Lt gy, dk gy
ip, vf gr-slty tex, suc ip, sb
rnd-sub ang, frm-hd, rthy Istr,
ply fiss, wkly-mod calc, silc
cmt




— - 5,780 £
(l (l ' ' | 5700-5800 75% Slty SS:
N\ m% 2728380 It-med-dk gy, vf gr, sb rnd-sb
</ AZM' 1'1 e ang, dull-sdy tex, frm-hd, w srt,
5,790 TVD:. 5 7'07_33, sl calc cmt, mod cons, v slty;
VS: 890.59' 25% SDY SLTST: Lt-med gy,
vf gr-slty tex, suc ip, sb rnd-sub
L5800 |WOB: 27 ang, frm-hd, dull-rthy Istr, ply
min/ft) 1000 ’ RPM: 50 GA ;“n“e) fiss, wkly-mod calc, silc cmt
[APT) 00 SPM: 183 100 1,000E4
SPP: 3,026 CL PM)
L5810 5E3 1.5E4 1.5E5E6
/
//I
{ 5,820 i
\ 1)
) 4
/ (
[ 5,830 J
5,840
I
“ 5,850
/ " &8 13u
{
\ [ 5860 |MW:9.5+/9.5
T\ ' VIS: 45/43
LN
|
5,870 =
MD: 5,878'
\ INC: 7.91°
p) AZM: 9.17°
5880 |1vp: 5,796.33 .
VS: 903.78" 5800-5900 75% Slty SS:
It-med-dk gy, vf gr, sb rnd-sb
5 890 ang, dull-sdy tex, frm-hd, w srt,
< [ sl calc cmt, mod cons, v slty;
f { 25% SDY SLTST: Lt-med gy,
) \ vf gr-slty tex, sb rnd-sub ang,
2\ [ 5.900 frm-hd, dull Istr, ply fiss,
4—W—}9W - GAS{units) wkly-mod calc, silc cmt
\4\ ( 1) UU —-- 10U L1,00Urcs
/ == C1-C5|(PPM)
AN L5910 == 3 1.5E4 1.5E5E6
( ’ =
)} =
) =
) ==
5,920 ==
\ —
) 5,930 —-
\‘ |\ 5,940 =
1/ - == 4E8 23u
——y ] =
~ / =
?2 ( - 5,950 =
\ \ =
\ ) =
\ f —
4 5,960 ==
MD: 5,967" =
INC: 9.94° ==
\ AZM: 11.11° = X
{ 5,970 |TVD: 5,884.24" —- \
{ VS: 917.37' == |
| = \ 5900-6000 40% SH: dk gy-blk,
= ) \ suc, silc, hrd-v hrd, blky-sub
.Q 5,980 Mitten TOp = blky, wxy Istr, mod fiss, v slty;
N — 5,900' TVD —-- 30% SDY SLTST: Lt-med gy,
\\ 5,983' MD - bnshgy ip, vf gr-slty tex, suc ip, " o
N = sb rnd-sub ang, frm-hd, brit ip, a
\ 5,990 — dull-wxy lIstr, ply fiss, wkly-mod
) == calc; 30% SS: med-dk gy, f-vf
{ WOB: 34 = gr, s&p ip, sme free qtz, mod "-
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6,020
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6,070

6,080

6,090

6,100

6,110

—_?,120

6,130

6,140

6,150

6,160

6,170

6,180

6,190

- 6,200

4,210

SPM: 198
SPP: 3,455

MD: 6,056
INC: 8.71°
AZM: 10.58°
TVD: 5,972.07"
VS: 931.53'

MW: 9.6/9.5+
VIS: 45/43

MD: 6,145
INC: 9.41°
AZM: 10.93°
TVD: 6,059.96'
VS: 945.3'

WOB: 35
RPM: 50
SPM: 196
SPP: 3,436

IS dunits)
S-{units)
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CI-C5[(PPM)
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1,000E4
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srt, silc cmt

6000-6100 45% SH: dk gy-blk,
suc, silc, hrd-v hrd, blky-sub
blky, wxy Istr, mod fiss, v slty;
35% SDY SLTST: Lt-med gy,
vf gr-slty tex, suc ip, sb rnd-sub
ang, frm-hd, brit ip, dull-wxy
Istr, ply fiss, wkly-mod calc;
20% SS: med-dk gy, f-vf gr,
s&p ip, mod srt, silc cmt

6100-6200 50% SLTY SH:
Med-dk gy, suc, silc, hrd-v hrd,
blky-sub blky, dull-rthy Istr, ply
fiss, non calc; 50% SDY
SLTST: Lt-med gy, Vf gr-slty
tex, sb rnd-sub ang, sl hd-hd, sl
calc, silc cmt
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6,330
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- 6,360

6,370

- 6,380

4 300
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(AP 00

e TS
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6,400

6,410

6,420

6,430

MD: 6,234
INC: 7.83°
AZM: 10.05°
TVD: 6,147.95'
VS: 958.41'

MD: 6,324
INC: 9.15°
AZM: 14.8°
TVD: 6,236.96'
VS: 971.37"

MW: 9.6/9.6
VIS: 44/43

WOB: 8
RPM: 0
SPM: 196
SPP: 2,734

MD: 6,413
INC: 10.82°
AZM: 13.92°
TVD: 6,324.61"
VS: 986.32'

&m.180u___
urfs)
19U L,00UEA
M)
15E4 1.5E5E6
\
\ \
| |
\
]
[
[
} 8 [217u |
\
uAits)
100 L,00UEA
(PPM)
15E4 1.5E5E6

™

6200-6300 65% SLTY SH:
Med-dk gy-blk suc, silc, sl
hrd-hrd, blky-sub blky, dull-rthy
Istr, ply fiss, non calc; 35%
SDY SLTST: Lt-med gy, Vf gr,
slty tex, sb rnd-sub ang, sl
hd-hd, sl calc, silc cmt

6300-6400 70% SLTY SH:
Med-dk gy-blk, suc, silc, sl
hrd-hrd, blky-sub blky, dull-rthy
Istr, sl fiss ip, non calc; 30%
SDY SLTST: Lt-med gy, vi- gr,
slty tex, sb rnd-sub ang, sl
hd-hd, sl calc, silc cmt
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- 6,440
L 6,450
- 6,460
L 6,470
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- 6,480

- 6,490
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6,510

6,520

6,530

- 6,540

- 6,550

- 6,560

6,570

- 6,580

6,590

- 6,600

6,610

6,620

6,630

- 6,640

- 6,650

MD: 6,502
INC: 11.43°
AZM: 15.15°
TVD: 6,411.94'
VS: 1,002.94'

MD: 6,591
INC: 9.67°
AZM: 12.87°
TVD: 6,499.43'
VS: 1,018.74

WOB: 34
RPM: 50
SPM: 196
SPP: 3,503

MW: 9.7+/9.7
VIS: 43/42
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6400-6500 65% SLTY SH:
Med-dk gy-blk suc, silc, sl
hrd-hrd, blky-sub blky, dull-rthy
Istr, ply fiss, non calc; 35%
SDY SLTST: Lt-med gy, Vf gr,
slty tex, sb rnd-sub ang, sl
hd-hd, sl calc, silc cmt

6500-6600 65% SLTY SH:
Med-dk gy, suc, silc, sl hrd-hrd,
sl fri ip, blky-sub blky, rthy Istr,
non calc; 35% SDY SLTST:
Lt-med gy, Vf gr, slty tex, sb
rnd-sub ang, sl hd-hd, sl calc,
silc cmt
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MD: 6,680
INC: 10.2°
AZM: 13.22°
TVD: 6,587.09'
VS: 1,033.7'

Tepee Buttes
6,619' TVD
6,713' MD

MD: 6,769
INC: 9.06°
AZM: 12.16°
TVD: 6,674.84'
VS: 1,048.22'

WOB: 34
RPM: 50
SPM: 197
SPP: 3,461

MW: 9.8/9.8
VIS: 43/42

KOP
6,476' TVD
6,841' MD

MD: 6,859
INC: 5.54°
AZM: 25.17°
TVD: 6,764.1'
VS: 1,059.08'
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6600-6700 60% SLTY SH:
Med-dk gy, suc, silc, sl hrd-hrd,
blky-sub blky, rthy Istr, non
calc; 40% SDY SLTST:

Lt-med gy, Vf gr, slty tex, sb
rnd-sub ang, sl hd-hd, sl calc,
silc cmt

6700-6800 100% SLTY SH:
Med-dk gy, suc, sm-slty, silc,
hrd-v hrd, brit ip, blky-sub blky,
amor ip, dull-rthy Istr, ply fiss,
non calc

6800-6850 100% SLTY SH:
Med-dk gy, suc, sm-slty, silc,
hrd-v hrd, brit ip, blky-sub blky,
amor ip, dull-rthy Istr, ply fiss,
non calc
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VIS: 43/42

MD: 6,948
INC: 2.81°
AZM: 90.39°
TVD: 6,852.9'
VS: 1,062.96'

WOB: 35.1
RPM: 31
SPM: 197
SPP: 3,535

MD: 7,037
INC: 5.28°
AZM: 150.68°
TVD: 6,941.7"
VS: 1,059.37"
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MW: 9.8/9.8
VIS: 43/42
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6800-6850 100% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, hrd-v hrd, blky-sub blky,
amor ip, dull-rthy Istr, ply fiss,
non calc

6850-6900 100% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, hrd-v hrd, blky-sub blky,
amor ip, dull-rthy Istr, ply fiss,
non calc

6950-7000 100% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, hrd-v hrd, blky-sub blky,
amor ip, dull-rthy Istr, ply fiss,
non calc

7000-7050 100% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, hrd-v hrd, blky-sub blky,
amor ip, dull-rthy Istr, ply fiss,
non calc

7050-7100 100% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, frm-hrd,occ sft, blky-sub
blky, amor ip, dull-rthy Istr, wxy

n nhs fice nAn ~al~
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MD: 7,126'
INC: 10.99°
AZM: 164.21°
TVD: 7,029.78'
VS: 1,047.63'

WOB: 7.7
RPM: 0
SPM: 198
SPP: 2,824

MD: 7,215
INC: 15.56°
AZM: 164.04°
TVD: 7,116.38'
VS: 1,027.98'

MW: 9.8/9.8
VIS: 43/42

MD: 7,304
INC: 21.1°
AZM: 168.08°
TVD: 7,200.83'
VS: 1,000.8'
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7100-7150 90% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, frm-hrd,occ sft, blky-sub
blky, amor ip, dull-rthy Istr, wxy
ip, ply fiss, non calc; 10%
SLTST: Lt-med gy, fri, rd, wkly
calc

7150-7200 95% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, frm-hrd,occ sft, blky-sub
blky, amor ip, dull-rthy Istr, wxy
ip, ply fiss, non calc; 5%
SLTST: Lt-med gy, fri, rd

7200-7250 95% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, frm-hrd,occ sft, blky-sub
blky, amor ip, dull-rthy Istr, wxy
ip, ply fiss, non calc; 5%
SLTST: Lt-med gy, fri, rd, grdg
to vftt SS

7250-7300 90% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, frm-hrd,occ sft, blky-sub
blky, amor ip, dull-rthy Istr, wxy
ip, ply fiss, non calc; 10%
SLTST: Lt-med gy, fri, rd, grdg
to vftt SS
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MW: 9.8/9.8
VIS: 43/42

MD: 7,393"
INC: 28.23°
AZM: 170.72°
TVD: 7,281.66'
VS: 964.31'

WOB: 11.2
RPM: 0
SPM: 196
SPP: 2,853

MD: 7,483'
INC: 37.81°
AZM: 175.29°
TVD: 7,357.05'
VS: 915.68'

Sharon Springs
7,367' TVD
7,497' MD

MW: 9.8+/9.8
VIS: 43/42
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7300-7350 90% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, frm-hrd,occ sft, blky-sub
blky, amor ip, dull-rthy Istr, wxy
ip, ply fiss, non calc, mnr ox;
10% SLTST: Lt-med gy, fri, rd,
grdg to vf tt SS

7350-7400 85% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, frm-hrd,occ sft, blky-sub
blky, amor ip, dull-rthy Istr, wxy
ip, ply fiss, non calc, mnr ox;
15% SLTST: Lt-med gy, fri, rd,
grdg to vf tt SS

7400-7450 90% SLTY SH:
Med-dk gy, suc, sl sm-slty tex,
silc, frm-hrd,occ sft, blky-sub
blky, amor ip, dull-rthy Istr, wxy
ip, ply fiss, non calc; 10% SS:
Off wht-It bnshgy, f gr, fri, rd,
calc cmt

7450-7500 90% SH: Med-dk

gy, suc, sm-sl slty tex, silc,

frm-mod hrd, blky-sub blky,

amor ip, dull-rthy Istr, wxy ip,

ply fiss, non calc; 10% SS: Lt

gy-It bnshgy, f gr, fri, rd, calc

cmt, v silc
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Niobrara A
7,421' TVD
7,570' MD

MD: 7,572'
INC: 46.6°
AZM: 175.99°
TVD: 7,422.91'
VS: 856.13"

WOB: 16.7
RPM: 8
SPM: 196
SPP: 2,975

MW: 9.8+/9.8+
VIS: 42/41

MD: 7,661
INC: 53.64°
AZM: 178.63°
TVD: 7,479.95'
VS: 787.95'

MD: 7,750
INC: 60.67°
AZM: 179.68°
TVD: 7,528.19'
VS: 713.24'
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gy, suc, sm-sl slty tex, silc,
frm-mod hrd, blky-sub blky,
amor ip, dull-rthy Istr, wxy ip,
ply fiss, wkly calc

7550-7600 50% SH: Med-dk
gy, suc, sm-sl slty tex, silc,
frm-mod hrd, blky-sub plty,
dull-rthy Istr, wxy ip, ply fiss,
wkly calc; 50% CHK: Lt
gy-lt-bnshgy, vf, amor, sub
blky-blky, sft-frm, v calc

7600-7650 60% CHK: Lt
gy-lt-bnshgy, vf, amor, sub
blky-blky, sft-frm, v calc; 40%
MRLST: Dk gy-blk, sl hd-hd,
sub blky-sub plty, rthy, amor,
mod calc

7650-7700 70% CHK: Lt-med
gy, dk gy ip, vf, amor, sub
blky-blky, sft-frm, v calc; 30%
MRLST: Dk gy-blk, sl hd-hd,
sub blky-sub plty, rthy, amor,
mod calc

7700-7750 75% CHK: Lt-med
gy, dk gy ip, vf, amor, sub
blky-blky, sft-frm, v calc; 25%
MRLST: Dk gy-blk, sl hd-hd,
sub blky-sub plty, rthy, amor,
mod calc
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Niobrara B
7,545' TVD
7,790' MD

WOB: 34.6
RPM: 31
SPM: 196
SPP: 3,461

03/06/2020

MD: 7,839
INC: 67.36°
AZM: 180.91°
TVD: 7,567.16'
VS: 633.28'

MW: 9.8+/9.8+
VIS: 42/41

MD: 7,928
INC: 74.57°
AZM: 179.16°
TVD: 7,596.17"
VS: 549.21'

MW: 9.8+/9.8+
VIS: 42/41
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7750-7800 50% CHK: Lt-med
gy, dk gy ip, vf, amor, sub
blky-blky, sft-frm, v calc; 50%
MRLST: Dk gy-blk, sl hd-hd,
sub blky-sub plty, rthy, amor,
mod calc

7800-7850 80% CHK: Lt-med
gy, dk gy ip, vf, amor, sub
blky-blky, sft-frm, v calc; 20%
MRLST: Dk gy-blk, sl hd-hd,
sub blky-sub plty, rthy, amor,
mod calc

7850-7900 60% CHK: Lt-med
gy, dk gy ip, vf, amor, sub
blky-blky, sft-frm, v calc; 40%
MRLST: Dk gy-blk, sl hd-hd,
sub blky-sub plty, rthy, amor,
mod calc

7900-7950 70% CHK: Lt-med
gy, dk gy ip, vf, amor, sub
blky-blky, sft-frm, v calc; 30%
MRLST: Dk gy-blk, sl hd-hd,
sub blky-sub plty, rthy, amor,
mod calc
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WOB: 14.3
RPM: 10
SPM: 198
SPP: 2,858

MD: 8,017
INC: 83.54°
AZM: 180.03°
TVD: 7,613.05'
VS: 461.92'

MD: 8,106'
INC: 87.41°
AZM: 181.44°
TVD: 7,620.07"
VS: 373.22'

MW: 9.9/9.8+
VIS: 42/41

MD: 8,195
INC: 87.14°
AZM: 181.09°
TVD: 7,624.3'
VS: 284.35"
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7950-8000 50% CHK: Lt-med
gy, dk gy ip, vf, amor, sub
blky-blky, sft-frm, v calc; 50%
MRLST: Dk gy-blk, sl hd-hd,
sub blky-sub plty, rthy, amor,
mod calc

8000-8050 60% MRLST: Dk
gy-blk, sl hd-hd, sub blky-sub
plty, rthy, amor, mod calc, pyr
nod; 40% CHK: Lt-med gy, dk
gy ip, vf, amor, sub blky-blky,
sft-frm, v calc, plty-brit free chk

8050-8100 60% MRLST: Dk
gy-blk, sl hd-hd, sub blky-sub
plty, rthy, amor, mod calc, pyr
nod; 40% CHK: Lt-med gy, dk
gy ip, vf, amor, sub blky-blky,
sft-frm, v calc, plty-brit free chk

8100-8200 70% MRLST: Dk
gy-blk, sl hd-hd, sub blky-sub
plty, rthy, amor, mod calc, pyr
nod; 30% CHK: Lt-med gy,
amor, sub blky-blky, sft-frm, v
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WOB: 32.5
RPM: 31
SPM: 189
SPP: 3,308

MD: 8,284'
INC: 88.81°
AZM: 180.21°
TVD: 7,627.45'
VS: 195.41'

MD: 8,374
INC: 88.55°
AZM: 180.39°
TVD: 7,629.52'
VS: 105.44'

WOB: 35.6
RPM: 61
SPM: 182
SPP: 3,298
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calc; LCM

8200-8300 80% MRLST: Dk
gy-blk, sl hd-hd, sub blky-sub
plty, rthy, amor, mod calc, pyr
nod; 20% CHK: Lt-med gy,
amor, sub blky-blky, sft-frm, v
calc

8300-8400 75% MRLST: Dk
gy-blk, sl hd-hd, sub blky-sub
plty, rthy, amor, mod calc, pyr
nod; 25% CHK: Lt-med gy,
amor, sub blky-blky, sft-frm, v
calc
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8,630

MD: 8,463'
INC: 88.02°
AZM: 179.68°
TVD: 7,632.19'
VS: 16.48'

MW: 9.9/9.9
VIS: 42/41

MM

MD: 8,552
INC: 89.52°
AZM: 179.86°
TVD: 7,634.1'
VS: -72.5'

Nio C Chalk

7,634' TVD
8,553' MD

WOB: 35
RPM: 61
SPM: 184
SPP: 3,257

MD: 8,641'
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8400-8500 65% MRLST: Dk
gy-blk, sl hd-hd, sub blky-sub
plty, rthy, amor, mod calc, pyr
nod; 35% CHK: Lt-med gy,
amor, sub blky-blky, sft-frm, v
calc, abnt free chk

8500-8600 60% MRLST: Dk
gy-blk, sl hd-hd, sb blky-sb plty,
rthy, amor, mod calc, tr pyr
nod, tr chk incl ip; 40% CHK:
Lt-med gy, amor, sb blky-blky,
sft-frm, v calc, abnt free chk
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TVD: 7,631.71"
VS: -250.47"
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RPM: 61
SPM: 180
SPP: 2,556
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TVD: 7,629.26'
VS: -339.42'
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8600-8700 55% CHK: Lt-med
gy, amor, sb blky-blky, sft-frm, v
calc, abnt free chk; 45%
MRLST: Dk gy-blk, sl hd-hd, sb
blky-sb plty, rthy, amor, mod
calc, tr pyr nod, tr chk incl ip

8700-8800 60% CHK: Lt-med
gy, dull-chky tex, sb blky-blky,
sft-frm, v calc, occ free chk;
40% MRLST: Dk gy-blk, sl
hd-hd, sb blky-sb plty, rthy tex,
amor, mod calc, tr chk incl ip
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VIS: 43/41
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VS: -517.4'
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SPM: 184
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8800-8900 65% CHK: Lt-med
gy, dull-chky tex, sb blky-blky,
sft-frm, v calc, occ free chk;
35% MRLST: Dk gy-blk, sl
hd-hd, sb blky-sb plty, rthy tex,
amor, mod calc, tr chk incl ip

8900-9000 65% CHK: Lt-med
gy, rthy-chky tex, sb blky-blky,
sft-frm, v calc, sme free chk;
35% MRLST: Dk gy-blk, sl
hd-hd, sb blky-sb plty, dull tex,
amor, mod calc, tr chk incl ip
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TVD: 7,629.47"
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MW: 10.0/10.0
VIS: 44/42

MD: 9,175
INC: 91.63°
AZM: 181.09°
TVD: 7,627.89'
VS: -695.37"

WOB: 35
RPM: 61
SPM: 182
SPP: 3,236

MD: 9,265
INC: 90.22°
AZM: 182.85°
TVD: 7,626.44'
VS: -785.3'
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9000-9100 60% MRLST: Dk
gy-blk, sl hd-hd, sb blky-sb plty,
dull-rthy tex, amor, mod calc,

tr chk incl ip; 40% CHK:

Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, sl hd ip, v
calc, occ free chk

9100-9200 55% MRLST: Dk
gy-blk, sl hd-hd, sb blky-sb plty,
dull-rthy tex, amor, mod calc,

tr chk incl ip; 45% CHK:

Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, sl hd ip, v
calc, occ free chk

9200-9300 65% MRLST: Dk
gy-blk, sl hd-hd, sb blky-sb plty,
dull-rthy tex, amor, mod calc,

tr chk incl ip; 35% CHK:

Lt-med gy, rthy-chky tex, sb

kilays llays €Evma ~1 WA
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MD: 9,532
INC: 88.29°
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WOB: 26
RPM: 61
SPM: 183
SPP: 2,847

MD: 9,621'
INC: 89.52°
AZM: 180.39°

TVD: 7,631.35'

VS: -1,141.08'
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MD: 9,710
INC: 87.76°
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9500-9600 55% MRLST: Dk
gy-blk, sl hd-hd, sb blky-sb plty,
rthy tex, amor, mod calc, abnt
chk incl; 45% CHK: Lt-med gy,
rthy-chky tex, sb blky-blky,
sft-frm, v calc, occ free chk

9600-9700 50% MRLST: Dk
gy-blk, sl hd-hd, sb blky-sb plty,
dull tex, amor, mod calc, abnt
chk incl; 50% CHK: Lt-med gy,
rthy-chky tex, sb blky-blky,
sft-frm, sl hd ip, v calc, occ
free chk
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9900-10000 60% MRLST: Dk
gy-blk, sl hd-hd, sb blky-sb plty,
| dull-rthy tex, amor, mod calc,
occ chk incl; 40% CHK:

Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, tr free
GAY{urks) chk
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10000-10100 60% MRLST: Dk
gy-blk, sl hd-hd, sb blky-sb plty,
dull-rthy tex, amor, mod calc,
occ chk incl; 40% CHK:
Lt-med gy, rthy-chky tex, sb
! blky-blky, sft-frm, sm hd ip, v

- calc, tr free chk

1
q

1
q

10,090

1
q

1
q

?r
q

\\\—— L
=]

1
q

1
q

" 10,100

1 \ ROP. melﬁ) 1000

.1
q

FEFEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE)

\
'\~_

’J / 10U L1,00Urcs
I -

1.5F3 15E4 1.5E5E6

10,110

n

~—~—
F~_—"1 ——

10,120

- 10,130 EE-321u-

Tl

10,140

10,150

MD: 10,156
INC: 89.6°
AZM: 179.86°
TVD: 7,637.72'
VS: -1,675.95'

10,160

LTINS

\—/

NN———

10,170 MW: 10.0/10.0
VIS: 43/41

-y
\\ AN N

L~

\




\\J’\—" /-\\/-

T NN

4

10,180

10,190

10,200

10,210

—410,220

10,230

10,240

10,250

10,260

10,270

10,280

10,290

10,300

40,310

10,320

—
/‘
N
()
A YA
/1 \
{ \
)
|
\
<
S
{
A
\ N
1 \
N
\
)
/[
/
/
/
\ /
) /
S
|
|
\
\
1 ROP (mer’.‘.é) 1000
[,
0 G ’/-\H) 00
7
\
/ /
~
)
n)’
/ )
3 \
\
|
|
|
\
\\
J
<
/
4
/
\
|
a
\
)
|
[
\ (
)
{
3y
(
!
\

10,330

10,340

10,350

10,360

10,370

10,380

10,390

WOB: 35
RPM: 61
SPM: 183
SPP: 3,314

MD: 10,245'
INC: 90.66°
AZM: 180.39°
TVD: 7,637.51'
VS: -1,764.94'

MW: 10.0/10.0
VIS: 43/41

GD

MD: 10,334
INC: 91.28°
AZM: 180.74°
TVD: 7,636.01'
VS: -1,853.93'

WOB: 34.6

B B ma e e e R an

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

FEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

1,000E4

150

1.5E5E6

1028u |

-1
|t

—

—

/*—’j

=

—

~——

—

10

1,000E4

[
CI-C5)

150

1.5E3

“{E]PES

915u |

=

—

10100-10200 70% MRLST: Dk
gy-blk, sl hd-hd, v hd ip, sb
blky-sb plty, dull-rthy tex,
amor, mod calc, occ chk incl;
30% CHK: Lt-med gy,
rthy-chky tex, sb blky-blky,
sft-frm, v calc, rr free chk

10200-10300 70% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt chk incl; 30% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, rr free
chk

10300-10400 75% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk; 25% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, bri
free chk' | CM
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TVD: 7,632.05'
VS: -2,031.85'

MW: 10/10
VIS: 42/40

WOB: 40.2
RPM: 43
SPM: 182
SPP: 2,753

MD: 10,602'
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AZM: 179.33°
TVD: 7,629.7
VS:-2,121.79'
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10400-10500 60% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk; 40% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, bri
free chk

10500-10600 50% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk; 50% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, bri
free chk
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10600-10700 55% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk; 45% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, bri
free chk

10700-10800 50% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk; 50% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, bri
free chk
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MD: 10,869
INC: 91.01°
AZM: 182.14°
TVD: 7,621.16'
VS: -2,388.51"

MW: 10/10
VIS: 41/40

MD: 10,958
INC: 89.25°
AZM: 182.14°
TVD: 7,620.95'
VS: -2,477.44'

WOB: 35.5
RPM: 61
SPM: 184
SPP: 3,353

MW: 10/10
VIS: 41/40

MD: 11,047
INC: 88.02°
AZM: 180.21°
TVD: 7,623.07"
VS: -2,566.39'
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10800-10900 60% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, sme
free chk; 40% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk

10900-11000 70% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, sme
free chk; 30% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk
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SPM: 184
SPP: 3,318
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INC: 88.2°
AZM: 178.45°
TVD: 7,630.49'
VS: -2,745.22"'

MW: 10.0+/10.0
VIS: 41/40
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11000-11100 80% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, sme
free chk; 20% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk

11100-11200 60% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, sme
free chk; 40% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk
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MD: 11,315
INC: 88.81°
AZM: 178.45°
TVD: 7,632.81"
VS: -2,834.16'

WOB: 14.8
RPM: 61
SPM: 184
SPP: 3,036

03/07/2020

MD: 11,404
INC: 89.52°
AZM: 179.51°
TVD: 7,634.11"
VS:-2,923.13'

MW: 10.1/10.0+
VIS: 41/40

MD: 11,493
INC: 88.9°
AZM: 178.8°
TVD: 7,635.34'
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11200-11300 50% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, sme
free chk; 50% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk

11300-11400 60% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk; 40% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, sme
free chk

11400-11500 70% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk; 30% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, sme
free rhk




iy

ROP (mintkt)

1000

G v1‘u

NN

N

/N

=== NEARP SN

11,500

11,510

11,520

11,530

11,540

11,550

11 560

iy

1000

ROP-(minlit)
ROP-(minfit)

G ®Ph

UU

—T

-

S

o N——-r"

L~
A ™ —
~ ’\/\\/‘ ™~ PP W

iy

1000

ROP-(mijt)

UU

I~ — /’\/‘

=T~ ~—t""1

11,570

11,580
11,590
11,600
11,610
11,620
11,630
11,640
f11,650
11,660
11,670
11,680
11,690
11,700

11,710

Vo. "o,UlL. Ll

MD: 11,582
INC: 89.96°
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TVD: 7,636.22'
VS: -3,101.09'

WOB: 33.9
RPM: 61
SPM: 184
SPP: 3,476

MW: 10.1/10.1
VIS: 41/39

MD: 11,671
INC: 89.43°
AZM: 178.28°
TVD: 7,636.7"
VS: -3,190.07"
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11500-11600 50% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk, tr pyr; 50%
CHK: Lt-med gy, rthy-chky tex,
sb blky-blky, sft-frm, v calc, tr
free chk

11600-11700 60% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk, tr pyr; 40%
CHK: Lt-med gy, rthy-chky tex,
sb blky-blky, sft-frm, v calc, tr
free chk
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RPM: 61
SPM: 184
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INC: 89.87°
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11700-11800 55% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk, tr pyr; 45%
CHK: Lt-med gy, rthy-chky tex,
sb blky-blky, sft-frm, v calc, tr
free chk

11800-11900 65% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk, tr pyr; 35%
CHK: Lt-med gy, rthy-chky tex,
sb blky-blky, sft-frm, v calc, tr
free chk
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12100-12200 60% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk, tr pyr; 40%
CHK: Lt-med gy, rthy-chky tex,
sb blky-blky, sft-frm, v calc, tr
free chk

12200-12300 65% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
abnt intbd chk; 35% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, sft-frm, v calc, tr free
chk
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INC: 88.55°
AZM: 181.44°
TVD: 7,639.15'
VS: -3,902.99'

WOB: 35
RPM: 61
SPM: 180
SPP: 3,403

MD: 12,474
INC: 88.02°
AZM: 181.26°
TVD: 7,641.84'
VS: -3,992.93'

MW: 10.1/10.1
VIS: 42/40

MD: 12,563
INC: 87.58°
AZM: 180.39°
TVD: 7,645.26'
VS: -4,081.85'

WOB: 35
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12300-12400 65% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, dull-rthy tex, amor, mod
calc, occ-abnt intbd chk; 35%
CHK: Lt-med gy, rthy-chky tex,
sb blky-blky, frm-sl hd, v calc,
tr free chk

12400-12500 60% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, dull tex, amor, mod calc,
occ intbd chk; 40% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, frm-sl hd, sft ip, v
calc, tr free chk

12500-12600 55% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, dull tex, amor, mod calc,
occ intbd chk; 45% CHK:
Lt-med gy, rthy-chky tex, sb
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RPM: 61
SPM: 184
SPP: 3,450

MD: 12,652
INC: 87.05°
AZM: 179.86°
TVD: 7,649.43'
VS: -4,170.75'

MW: 10.1/10.1
VIS: 43/41

MD: 12,741
INC: 87.41°
AZM: 180.56°
TVD: 7,653.73'
VS: -4,259.65'

WOB: 35
RPM: 61
SPM: 183
SPP: 3,291

MW: 10.1/10.1
VIS: 43/41
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bIky-bIKy, Trm-sl hd, v calc, tr
free chk

12600-12700 60% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, dull-rthy tex, amor, mod
calc, occ chk incl; 40% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, frm-sl hd, v calc

12700-12800 60% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
occ chk incl, tr f pyr; 40%
CHK: Lt-med gy, rthy-chky tex,
sb blky-blky, frm-sl hd, v calc
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MD: 12,830
INC: 87.76°
AZM: 181.26°
TVD: 7,657.48'
VS: -4,348.56'

MD: 12,919'
INC: 86.79°
AZM: 180.56°
TVD: 7,661.71
VS: -4,437.44'

MW: 10.1/10.1
VIS: 43/41

WOB: 27
RPM: 61
SPM: 181
SPP: 3,122

MD: 13,008
INC: 88.02°
AZM: 179.33°
TVD: 7,665.74'
VS: -4,526.35'
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12800-12900 65% MRLST: Dk
gy-blk, sl hd-v hd, sb blky-sb
plty, rthy tex, amor, mod calc,
occ chk incl; 35% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, frm-sl hd, v calc

12900-13000 70% MRLST: Dk
gy-blk, hd-v hd, sb blky-sb plty,
dull-rthy tex, amor, mod calc,
occ chk incl; 30% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, frm-sl hd, v calc
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MW: 10.1/10.1
VIS: 43/41

MD: 13,097
INC: 88.55°
AZM: 179.51°
TVD: 7,668.41"
VS: -4,615.3'

MW: 10.1/10.1
VIS: 43/41

MD: 13,187
INC: 87.85°
AZM: 178.28°
TVD: 7,671.23'
VS: -4,705.24'

WOB: 35
RPM: 61
SPM: 180
SPP: 3,185

T
§99994999999949999999949499999999999999949949999999999999999499999999999999944994499999999999499944994994999994494449949949999444444494434

EFEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEFEEEEEEEEEEEEEFEEFEEEEEEEEE

\
1)
JI ]
vi
| gm
Pamul i
/ el 4 912u
L AN
N \\
NN N\
\ \ \
\ LT
\ \NREA
| ) 1)
/i T
i [
| |
{
-C5| )
150 \ 1.5E 1.5E. 1.5E5E6
\
]
{
|
{ |
|
\
A \ \
!) )l )
JANNIN |
[y
Ly
f )
g S
7 7 8 527u
( // /j/
|~/ %
/T f
[ (|
NS
NN ™
u ANEA
|
AN,
CL-C5[(PPN)
150 1.5E3 1.5E4 1.5E5E6
|
{
L ) L)
| [
| ) J )
= < < <1<
N TYTRN
| |
\ \
L |
<
HVAN/IEralr e 4
| JARVIN |

13000-13100 65% MRLST: Dk
gy-blk, hd-v hd, sb blky-sb plty,
dull-rthy tex, amor, mod calc,
occ-abnt chk incl; 35% CHK:
Lt-med gy, rthy-chky tex, sb
blky-blky, frm-sl hd, v calc

13100-13200 65% MRLST: Dk
gy-blk, hd-v hd, sb blky-sb plty,
rthy tex, amor, mod calc,
occ-abnt chk incl, tr pp pyr;
35% CHK: Lt-med gy,
rthy-chky tex, sb blky-blky,
frm-sl hd, v calc
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VS:-4,796.17" 13200-13300 70% MRLST: Dk
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TVD: 7,673.2' » y-sh Py

sl fiss, dull-rthy tex, amor, mod

VS: -4,885.14'

13,390 calc, abnt chk incl; 35% CHK:

Lt-med gy-It bnshgy, rthy-chky

WOB: 35 tex, sb blky-blky, frm-sl hd, v

calc, abnt free chk
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VIS: 45/43

MD: 13,545
INC: 88.99°
AZM: 180.91°
TVD: 7,671.76'
VS: -5,063.07"
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VIS: 44/42

WOB: 31
RPM: 61
SPM: 180
SPP: 3,738
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TVD: 7,673.54'
VS: -5,152.04'
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VIS: 44/42
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LOFUVUUTLOIVUU 1070 IVIRLO 1. UK
gy-blk, hd-v hd, sb blky-sb plty,
sl fiss, rthy tex, amor, mod
calc, occ chkincl, tr f pp pyr;
25% CHK: Lt-med gy-It
bnshgy, rthy-chky tex, sb
blky-blky, frm-sl hd, v calc, occ
free chk

13500-13600 75% MRLST: Dk
gy-blk, hd-v hd, sb blky-sb plty,
sl fiss, dull-rthy tex, amor, mod
calc, occ chk incl, tr f pyr;

25% CHK: Lt-med gy-It
bnshgy, rthy-chky tex, sb
blky-blky, frm-sl hd, sft ip, v
calc, occ free chk

13600-13700 60% MRLST: Dk
gy-blk, hd-v hd, sb blky-sb plty,
sl fiss, dull-rthy tex, amor ip,
mod calc, intbdd chk; 40%
CHK: Lt-med gy-It bnshgy,
rthy-chky tex, sb blky-blky,
frm-sl hd, sftip, v calc, occ

frmem ~ll,
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MD: 13,723
INC: 87.41°
AZM: 182.5°
TVD: 7,676.54"
VS: -5,240.94'

WOB: 32.7
RPM: 61
SPM: 183
SPP: 3,871

MD: 13,812
INC: 87.23°
AZM: 181.97°
TVD: 7,680.71
VS: -5,329.77

MW: 10.3/10.3
VIS: 44/42

MD: 13,901
INC: 87.32°
AZM: 181.62°
TVD: 7,684.94'
VS: -5,418.63'
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13700-13800 50% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, occ free chk; 50%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, mod calc, intbdd
chk

13800-13900 80% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 20%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, mod calc, intbdd
chk
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MW: 10.3/10.3
VIS: 43/41

MD: 13,990'
INC: 87.93°
AZM: 180.39°
TVD: 7,688.62'
VS: -5,507.53'

WOB: 31
RPM: 61
SPM: 183
SPP: 3,922

MW: 10.3/10.3
VIS: 43/41

MD: 14,080'
INC: 88.2°
AZM: 180.21°
TVD: 7,691.66'
VS: -5,597.48'
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13900-14000 75% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 25%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, intbdd chk

14000-14100 70% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 30%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, intbdd chk
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MD: 14,169'
INC: 88.46°
AZM: 179.51°
TVD: 7,694.26'
VS: -5,686.44'

WOB: 32.8
RPM: 61
SPM: 182
SPP: 3,795

MW: 10.3/10.3
VIS: 43/41

MD: 14,258
INC: 88.72°
AZM: 179.33°
TVD: 7,696.45'
VS: -5,775.41'

MW: 10.3+/10.3
VIS: 43/41

MD: 14,347
INC: 88.55°
AZM: 180.39°
TVD: 7,698.57"
VS: -5,864.38'
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14100-14200 80% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 20%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, intbdd chk

14200-14300 80% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 20%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, intbdd chk
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WOB: 31.2
RPM: 61
SPM: 182
SPP: 3,914

MD: 14,436
INC: 89.34°
AZM: 180.56°
TVD: 7,700.21"
VS: -5,953.37"

MW: 10.3/10.3
VIS: 43/41

MD: 14,526
INC: 87.76°
AZM: 180.91°
TVD: 7,702.48'
VS: -6,043.33'

—

‘ / TN
N

F1ETETELETELEL L ELET ET T ETEL L ET EL FT ET FT R FT ETETFL

1,000E4

150

748u8]

I

e

|

893u—

GAS-{Units)

1,000E4

J.U) ‘ErgJ.UU
C1-C

e}
0

150

1.5

"N

1.5E5E6

| ==

~ A
O

A
~4\"

L — T~

T~ T

=

—

| ——-\_f—\_\’_ |

o O G O i R G R G R G G

499449949999999394499999949999999994499499999999399994999999999999949949999999999999994499999999999949944999499499599999949949949994999499949394

14300-14400 75% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 25%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, intbdd chk

14400-14500 65% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 35%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, intbdd chk
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WOB: 33.2
RPM: 61
SPM: 184
SPP: 3,933

MD: 14,615'
INC: 87.93°
AZM: 180.74°
TVD: 7,705.83'
VS: -6,132.25'

MD: 14,704
INC: 87.49°
AZM: 178.63°
TVD: 7,709.39'
VS: -6,221.18'

MW: 10.3+/10.3+
VIS: 43/41

MD: 14,793
INC: 87.58°
AZM: 178.28°
TVD: 7,713.21"
VS: -6,310.06'
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14500-14600 70% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 30%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, intbdd chk

14600-14700 60% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 40%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, intbdd chk

14700-14800 60% MRLST: Dk
gy-blk, hd-v hd, sb blky-sb plty,
sl fiss, dull-rthy tex, amor ip,
intbdd chk; 40% CHK: Lt-med
gy-It bnshgy, rthy-chky tex, sb
blky-blky, frm-sl hd, sft ip, v
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WOB: 33.4
RPM: 61
SPM: 182
SPP: 4,002

MD: 14,882
INC: 87.41°
AZM: 177.4°
TVD: 7,717.1"
VS: -6,398.91"

MW: 10.3+/10.3+
VIS: 44/42

MD: 14,971
INC: 87.58°
AZM: 177.05°
TVD: 7,720.99'
VS: -6,487.72'

WOB: 33.4
RPM: 61
SPM: 183
SPP: 4,042
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14800-14900 70% MRLST: Dk
gy-blk, hd-v hd, sb blky-sb plty,
sl fiss, dull-rthy tex, amor ip,
intbdd chk; 30% CHK: Lt-med
gy-It bnshgy, rthy-chky tex, sb
blky-blky, frm-sl hd, sft ip, v
calc, abnt free chk

14900-15000 50% MRLST: Dk
gy-blk, hd-v hd, sb blky-sb plty,
sl fiss, dull-rthy tex, amor ip,
intbdd chk; 50% CHK: Lt-med
gy-It bnshgy, rthy-chky tex, sb
blky-blky, frm-sl hd, sft ip, v
calc, abnt free chk

£




A~

-

~JA\/—/J

TD @ 7,726' TVD/
15,094' MDD
03:06hrs
03/09/2020 ||

iy

1000

ROP-(min/ft)
ROP-(min/it)

G

(AP 00

15,020

15,030

15,040

15,050

15,060

15,070

15,080

15,090

15,100

15,110

L1 19N

MD: 15,034
INC: 87.67°
AZM: 176.34°
TVD: 7,723.61'
VS: -6,550.56"

Projection to Bit:

MD: 15,094
INC: 87.67°
AZM: 176.34°
TVD: 7,726.04'
VS: -6,610.39'
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15000-15094 60% CHK:
Lt-med gy-It bnshgy, rthy-chky
tex, sb blky-blky, frm-sl hd, sft
ip, v calc, abnt free chk; 40%
MRLST: Dk gy-blk, hd-v hd, sb
blky-sb plty, sl fiss, dull-rthy
tex, amor ip, intbdd chk




