COLUMBINE

CORPORATION

Scale: 5" / 100
Measured Depth Log

Location NENW, SEC 5, T4N, R68W

State COLORADO County WELD
Country USA Rig Number Akita 524
API Number 05-123-50139 AFE # Campion 5-6-1H
Geographic Region DJ Field Loveland
Spud Date 7/29/2019 Drilling Completed 8/15/2019

Surface Coordinates 386'FNL,1880'FWL
NENW, SEC 5, T4N, R68W
40.348218, -105.030862

Bottom Hole Coordinates Sec 6, T4N, R68W
OFNL, 1924FWL

Ground Elevation 5068 K.B. Elevation 5088
Logged Interval 3000° To 12052 Total Depth 12052

Formation Niobrara

Operator
Company

Address 2707 S County Road 11
Loveland, CO 80537

Geologist
Company Magpie Operating
Address 2707 S County Road 11
Loveland, CO 80537
Other

Columbine Corp. Dennis C. Vert
Bloodhound unit # 263, Job# 210
Computer 29A

Rock Types
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Slide/Rotate

Columbine Corp. Rigged Up 2 man logging wmw
8/2/2019 Bloodhound Unit #0263, began
logging at 3000' MD at 2:36, MDST on o
8/11/20109. 529ft/hr \ \-/ —
— /7 TN\ v ~~
N /T Y N
ROP/Gamma
ROP ROP (ft/hr)
Gamma (apf) .
Gamma - 115api / 114api
ROP Imported Via Iball AN \ W g g =
WOB: 31.5klbs
/ ROP: 538ft/hr
. 1 RPM: 62rpm
Survey and Gamma Data Provided SPP: 2,335psi
. 0 Pump #1: 104spm
Uv\ m:m_a_,_ 0 Pump #2: 103spm
100p Mud Wt.: 8.7 TG: 315u
100p Vis.: 50 C1: 100%
- C2: 0%
Gas Data From Bloodhound unit #0263, C3: 0%
data imported via Iball C4: 0%
Gas Data
TG
c1 TG {units 3520
C2 =====- Q1-C4|(unit§)
366u | 316u
C3 ---- - 312u E
Cc4
0
0
Depth Labels 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 3,110 3,120 3,130 3,140 3,150
% Lith
—
Bit Data =
Bit #: 2 MD: 2,985 | s e e e
Type: SDi515 Inc: 29.3° MD: 3,074'
Size: 8.75 Azm: 74.0° Inc: 28.6°
Well Bore UmUH—,_ In: 1,532' TVD: 2,679.20' Azm: 74.9 .
TVD Depth Out: 5,875' VS: 228.31" TVD (ft) TVD: 2,757.07
Hours: 15.5 hrs VS: 239.87"
Jets: 3X12,3X13
S/N: Jn6164
A Drilling with Oil Based Mud — 40% SS: crm-It gy, occ wh-s&p, vf-f, mod w cmtd, p-g por, frm-v frm, w srt; 60% SLTY SH: It 40% SS: crm-It gy, occ wh-s&p, vf-f, mod w cmtd, p-g
7 7 7 =600 gy-dk gy, occ It brn, v sft-mod frm, sb plty-sb blky, slty-rthy tex, non-v sl calc, slty ip, rr fos frag; gy-dk gy, occ It brn, v sft-mod frm, sb plty-sb blky, slty-
I t I 1 f I 1 f I f 1 f |




800!
300
588ft/hr
8ft/hr —
B — ~\ e /
/\\ M N ] B T 7 \. T
ROP (ft/hr)
Gamma (apf) "
1 CAAL L ~NA LTINS 109api 102api
NN\ N~ /III |_—~ ~1 \ 7 \|\(/{ ™ el LA T
WOB: 32.1klbs
L m 199ft/hr ROP: 56511/ =
1 60rpm
SPP: 2,338psi
0 Pump #1: 102spm
0 Pump #2: 103spm
1000 TG: 343u Mud Wt.: 8.8
1000 C1:99.7% Vis.: 49
C2: 0.3%
C3: 0%
C4: 0%
TG (units 368u
G1-C4|(unit$) - 349u 405u
358u 333 - -1 N ™~
- o
N u L~ = |
— ‘I{\\\ N gt
0
0

3,160 3,170 3,180 3,190 3,200 3,210 3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310 3,320 3,330 3,340 3,350 3,360 3,370

MD: 3,251
Inc: 26.3° MD: 3,340'
Azm: 77.4° Inc: 29.9°
TVD: 2,915.80' Azm: 81.2°
VS: 262.44' EE TVD: 2,994.30'
........... 1 T T R T USSR TN VS 270.14"
MD: 3,162
Inc: 25 10 T
Azm: 70.1°
TVD: 2,835.58' vbim
VS: 251.71'
por, frm-v frm, w srt; 60% SLTY SH: It 10% SS: crm-It gy, occ wh-s&p, vf-f, mod w cmtd, p-g por, frm-v frm, w srt; 90% SLTY SH: It 40% SS: crm-It gy, occ wh-s&p, vf-f, mod w cmtd, p-g por, frm-v frm, w srt; 6

rthy tex, non-v sl calc, slty ip, rr fos frag;
f f

n@<.Q_A gy, occ It brn, v sft-mod frm, sb plty-sb blky, slty-rthy tex, non-v sl calc, slty ip, rr fos frag;
I f i f f t 1 f 1

5 gy-dk gy, occ It brn, v sft-mod frm, sb plty-sb blky, slty-rthy tex, non-v sl calc,
1 I t I 1 t I




800 WOB: 11.7klbs
300 ROP: 77ft/hr
RPM: 61rpm
SPP: 1,875psi
Pump #1: 104spm
1 ™ Pump #2: 104spm
lJ P P 521ft/hr
485ft/hr =
\- //\\ N \ll/ o0 \ /\ N \_ N\ /A
OP (ft/hr) \
Gamma (apf) et
—— » 112api ;
I A =~ 0 TN P - |\\\|Illlll q 102api .
puS.
\\ -
o A
O %
0
100p TG: 234u
pop C1: 100%
C2: 0%
C3: 0%
C4: 0%
419 410 430u
19U | 16 (unjits ou H
- a1-Ca4| (uhit$) - 433u -
381u et
—- — -
" et
e - [
/7 / /
\\ L
0
0 e . . . A

3,380 3,390 3,400 3,410 3,420 3,430 3,440 3,450 3,460 3,470 3,480 3,490 3,500 3,510 3,520 3,530 3,540 3,550 3,560 3,570 3,580 3,590

2000 7
MD: 3,429 MD: 3,517
Inc: 27.3° Inc: 26.2°
Azm: 77.2° Azm: 76.2°
TVD: 3,072.44' TVD: 3,151.02'
i TS s ARG R (RN VS: 278 06 VS: 287 16
TVD (f9)
0% SLTY SH: It 40% SS: crm-It gy, occ wh-s&p, vf-f, mod w cmtd, p-g por, frm-v frm, w srt; 60% SLTY SH: It 20% SS: crm-It gy, occ wh-s&p, vf-f, mod w cmtd, p-g por, frm-v frm, w srt; 80% SLTY SH: It
slty ip, rr fos frag; o0 gy-dk gy, occ It brn, v sft-mod frm, sb plty-sb blky, slty-rthy tex, non-v sl calc, slty ip, rr fos frag; gy-dk gy, occ It brn, v sft-mod frm, sb plty-sb blky, slty-rthy tex, non-v sl calc, slty ip, rr fos frag;
1 i f i 1 I 1 1 f i I i f I i 1 f f f f




\ \-
N ~_ 1/ J / 474fthr \

{
C

OP (ft/hr) )
nma (apl_L/ 131api

(i}
<)
3
Q-3
@

nma (apf)

_ ﬁ WOB: 22.6klbs
" ROP: 476ft/hr
RPM: 60rpm
SPP: 2,206psi
0 Pump #1: 104spm 0
0 Pump #2: 103spm 0
1 1
1 1

000 TG: 433u
00p C1: 96.8%
C2:1.9%
C3:0.9%
C4: 0.4%

G _(units 361U 461u TG (units)
(unit$) |

- / 230u | /1 ™

o ¥=!
iy
¥
iy

3,600 3,610 3,620 3,630 3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740 3,750 3,760 3,770 3,780 3,790 3,800 3,810

2000 2000

MD: 3,606'

Inc: 28.6° MD: 3,695 MD: 3,784

Azm: 77.0° Inc: 27.6° Inc: 24.9°

TVD: 3,230.03' Azm: 74.2° Azm: 69.4°

VS: 296.64' TVD: 3,308.55 TVD: 3,388.37'

e T, P et (P /\,w.wou.om. VS: 319.26"
e i —— S

100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy tex, 100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy 1(
T non-sl calc, slty ip, abnt cly ip, sdy ip, rr fos frag, rr bent; rr yel min flor. 7 7 tex, non-sl calc, slty ip, abnt cly ip, sdy ip, rr fos frag, rr bent; rr yel min flor. Eh6n te
I f f 1 t I i f I 1 1 f t




T 800!
300!
1 —_—
m ~ - ~_ " /k)(\l\ll\ N
Nl 2\ 448ft/hr
ROP (ft/hr)
)l\ Gamma (apf)
109api .
/TN 100api
— . s
~ — | \_”4 - / N ~L Ny /\ L~ L ~—]
192ft/hr WOB: 27.1klbs
A ROP: 548ft/hr —
7 RPM: 62rpm o
SPP: 2,303psi
Pump #1: 104spm 0
Pump #2: 104spm 0
TG: 352u 100p
C1: 96.8% 100p
C2:1.9%
C3: 0.9%
C4:0.4%
435u 474u
, !
- TG (units) -
. 432u S
e ———
“un“ﬂ“un“ﬂnn“““”/”l > \/ll"“"““““ //
N / -
\ N / /l \\
T
0
- - o, et - - -, e - - - | S - - P - - - P - - - | |IO -

3,820 3,830 3,840 3,850 3,860 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950 3,960 3,970 3,980 3,990 4,000 4,010 4,020 4,030

2000

_<_U.” w.mﬂm. MD: 3,961'

Inc: .Nw.m . Inc: 20.7°

>N3.. 67.8 . Azm: 63.1°

._.<_.u. w,bmw_.mw TVD: 3,551.09'

VS: wwm.ﬁ VS: 346.23'

! i
: VG
0% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy 100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy 100% SLTY SH: It g
X, non-sl calc, slty ip, abnt cly ip, sdy ip, rr fos frag, rr bent; rr yel min flor. tex, non-sl calc, slty ip, abnt cly ip, sdy ip, rr fos frag, rr bent; rr yel min flor. =06 tex, non-sl calc, slty
f 1 i 1 f t f f f 1 1 t I 1 i 1




664ft/hr
N\
~_ 5481
\I/ 3
\ y \J/ T - L~
i
\ 382ft/hr \ 4
N
117api
113api . K
T 1 N/ ~ |
lll\|/llll\\ N - I\|\ll\|ll\|l||\|ll\|/\\llll ™ /II\
WOB: 29.3klbs
\ ROP: 531ft/hr
RPM: 62rpm f
SPP: 2,395psi
Pump #1: 104spm
Pump #2: 104spm|
TG: 453u 1000 Mud Wt.: 8.7
C1: 100% 100D Vis.: 48
C2: 0%
C3: 0%
C4: 0%
4850 531U
- TG (units)
448u l) (units).
I\.\““\ C1-C4 (unit$) 417u
\\l\l\ \ ““n“"““““ / \\lﬂ"""""ﬂ"—"“
fl'll\ "-\\l\
0
- - e - - - . - O - - | - - - o
4,040 4,050 4,060 4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170 4,180 4,190 4,200 4,210 4,220 4,230 4,240 4,250
2000
MD: 4,050' 4139
Inc: 16.9° A :
Azm: 59.1° Inc: 15.3° ] “<_o Mwmww
TVD: 3,635.33" Azm: 59.9 nc: 12.7°
VS: 360.00" TVD: 3,720.84' Azm: 69.8
oF VS: 372.53' TVD: 3,806.23'
I ; VD) VS: 381.69'

-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy

p, abnt cly ip, sdy ip, rr fos frag, rr bent; rr yel min flor.
1 1 1 I t

100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy

ﬁmx_:o:.w_om_n_w_Q_PmcEn_v:Pw%_Pqlom:mm_:cm:n:v\m_a_i_oﬂ.
i I 1 i 1 I i

5000

100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v

ﬁmx_:o:.w_om_n_w_Q_PmcEn_v:Pw%_P:Sm
f i f 1




WOB: 12.5klbs it 800
ROP: 171ft/hr 300
RPM: Orpm
SPP: 1,928psi
Pump #1: 104sp
t/hr Pump #2: 104sp 558ft/hr Par 557ft/hr
\\ N—"" T /" \V 4 N
—
_ / /T
\. \ ROP (ft/hr) <
‘ \ Gamma (apf) \4
T |
. HO@WU_ L= L~ o
T R ] IIII - < T = lIlll\IIl| /
N =
L
0
0
TG: 431u 2000
C1:99.1% 2000
C2:0.9%
C3: 0% GAS SCALE CHANGE
C4: 0% 537u
mNN: l
B /TN 846u
A L ™ N TG (units) 939u ,
“““““ ( \\I\l\ \ C1-C4| (unit$) \ -
e / 7 p
N— /| \\.\
/I
\/
0
L 0
4,260 4,270 4,280 4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380 4,390 4,400 4,410 4,420 4,430 4,440 4,450 4,460 4,470
2000
MD: 4,316’ . ,
Inc: 9.3° _<_U.. Fbwm
Azm: 79.3° Inc: 5.5%
TVD: 3,893.59' Azm: 63.3%
....... VS: 386.41' TVD: 3,981.84
L= VS: 389.66'
r—— L

sft-mod frm, sb plty-sb blky, slty-rthy

frag, rr bent; rr yel min flor.
f I I

100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy
tex, non-sl calc, slty ip, abnt cly ip, rr fos frag, rr bent; rr yel min flor.

100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-st

tex, non-sl calc, slty ip, abnt cly ip, rr pyr, rr fos frag, rr bent; rr yel min
I f i 1 1 i

5000




540ft/hr .

WOB: 25.1klbs

ROP: 572ft/hr
RPM: 62rpm

SPP: 2,407psi
Pump #1: 104spm|
Pump #2: 104spm|

(i}

508ft/hr

TG: 692u
C1: 96.8%
C2:1.9%
C3:0.9%
C4:0.4%

716u

777u

NN o o

c

4,480

4,500

4,510 4,520 4,530 4,540 4,550 4,560 4,570

4,580 4,590

4,650

4,670 4,680

MD: 4,494
Inc: 2.5°

Azm: 63.8°
TVD: 4,070.61"
VS: 392.44'

MD: 4,583
Inc: 2.2°

Azm: 320.6°
TVD: 4,159.57"
VS: 394.61'

MD: 4,671
Inc: 5.0°

Azm: 296.7°
TVD: 4,247.39'
VS: 397.64'

) blky, slty-rthy

flor.
f

100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy
tex, non-sl calc, slty ip, abnt cly ip, rr pyr, rr fos frag, rr bent; rr yel min flor.
f f 1 1 f

100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy
tex, non-sl calc, slty ip, abnt cly ip, rr fos frag, rr bent; rr yel min flor.

| S —




VOB: 15.2klbs 800 WOB: 22.3klbs
OP: 401ft/hr 300 ROP: 400ft/hr
PM: 62rpm RPM: 32rpm
PP: 2,224psi SPP: 2,382psi
'ump #1: 104spm| Pump #1: 105spm
'ump #2: 104spm| Pump #2: 103spm|
e~ A | 428ft/hr Ha L
/ i N Vo M
,\ S/ Mg Jap] et \l
112api - =
N_——" B | L | A~ | 4 -
- R — ™~
100fthr YT e N~ /] = :
101api
— —"
\ ﬁ)ll\l\\l Y‘\.
0
0
TG: 703u Mud Wt.: 8.7+ 2000 TG: 773u
C1: 96.8% Vis.: 48 200p C1:97.8%
C2:1.9% C2:1.8%
C3:0.9% C3:0.4%
C4:0.4% C4: 0%
mﬁ,ﬁc TG (units) 3@,:
82su | [ Q1-C4 (unitd) E-m: B
[ p
"
\\\ 4’““'-\ l/ = /
/ 4 “
0
| - - | O 1 - - -l - -l - -
4,700 4,710 4,720 4,730 4,740 4,750 4,760 4,770 4,780 4,790 4,800 4,810 4,820 4,830 4,840 4,850 4,860 4,870 4,880 4,890 4,900 4,910
4000
MD: 4,849  [Eop e o P S R S s n
TVD SCALE CHANGE Inc: 20.3°
Azm: 280.6°
TVD: 4,420.68'
MD: 4,760 TVD (f) VS: 407.12'
Inc: 12.3°
Azm: 284.9°
TVD: 4,335.33'
VS: 401.83'
100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy 100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy 100% SL
tex, non-sl calc, slty ip, abnt cly ip, rr fos frag, tr bent; tr yel min flor. e tex, non-sl calc, slty ip, abnt cly ip, rr fos frag, tr bent; tr yel min flor. 7 7 tex, non-s
1 f f 1 1 f ; f t 1 f } f




WOB: 18.3klbs
ROP: 191ft/hr
RPM: Orpm
SPP: 2,032psi
Pump #1: 102sp
Pump #2: 102sp
476ft/hr — \_mmﬁsq j
) |/ 4 T\ ~4
N
\ // . \\ ROP (ft/hr) \\ V 7 \
131api —"" Gamma (ap}) [~ 121api
\/ e S I
™~ ll\lll\\/,\\\\ NN R ~ llllllll l\\\\l/ln\lIJ/ ~~ llll\ull\\\l |/l\ ol W ~ N Rutihs
T ——
™ Ve
— -/ T_I |~ / <|\\||
0
0
2000 TG: 329u
200p C1:95.7%
C2: 3%
C3:1.3%
C4: 0%
of,:
882u
' TG (units) -
Q1-C4|(unit$)
753u
664u e =
— == L o ‘\““ \“""“"“\ e
\\ \{ \\‘1 llllnﬂllnuuﬂulll\l llIl \\
/
0
-, =, I -, = S i gy O - - - - - - N - - - - - g - - -
4,920 4,930 4,940 4,950 4,960 4,970 4,980 4,990 5,000 5,010 5,020 5,030 5,040 5,050 5,060 5,070 5,080 5,090 5,100 5,110 5,120 5,130
4000 MD: 5,027' MD: 5,116'
Inc: 27.2° Inc: 30.3°
Azm: 272.3° Azm: 272.4°
.......... s TVD: 4,583.37" TVD: 4,661.39'
VS: 415.81" VS: 417.57
! i BFCE Pttt oty oo I_

MD: 4,938
Inc: 24.0°
Azm: 278.0°
TVD: 4,503.10'
VS: 412.48'

Y SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy

| calc, slty ip, abnt
f

cly ip,

I pyr,
t

rr fos frag, tr bent;
1

tr yel min flor.
i

TVD (ft)

6000

100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy

tex, non-sl calc, slty ip, abnt cly ip, rr fos frag, rr bent; rr yel min flor.
i t { 1 t f

100% SLTY SH: It gy-dk ¢
tex, non-sl calc, slty ip, ab




800 WOB: 18.4klbs
300. ROP: 192ft/hr
RPM: Orpm
SPP: 2,075psi
Pump #1: 102sp
Pump #2: 102sp
486ft/hr
oy P N e
M
ROP (ft/hr) . .
) Gamma (apf) 131api N 130api
B 119api L g M Pa ] \ /III q \l/ q \I\\l/ |\\|I|\)l -
T NN T A L— N\~ "\ /\ I~ NS\
= 188ft/hr
— " -
T_I A 230ft/hr 1\\|
0
0
2000 TG: 858u Mud Wt.: 8.85
200p C1: 94.8% Vis.: 48
C2: 3.8%
C3:1.4%
C4: 0%
992u 978u
- 896u a
- TG (units| ' -
G1-C4 (uhith) 5050 909u HH““_J
““““u“ﬂ“ ~——— — \““/ ) \\
= = —
ol i
—~ - N\
/ = v |
y, ”I"I\
0
i e | = PN - = ol o = 9 D T R P T O TR0 T N0 T S P 20 o g g s O S o e e g, AR e g L R R - PR It ot
5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240 5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 5,330 5,340 5,350
_ 4000 7 7 _
MD: 5,204' MD: 5,293'
Inc: 33.7° Inc: 47.6°
Azm: 270.5° Azm: 270.8°
TVD: 4,736.01' TVD: 4,803.36'
VS: 418.71' - VS: 419.39'
— = - - T T TT T __ T __ T __ T _ | 7T
TVD (ft)
y, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy 100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy 100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sf
1t cly j_ rr fos :mm“_ r bent; :,<m_ min ﬁ_og. e tex, non-sl calc, slty ip, abnt cly ip, rr fos frag, rr bent; rr yel min flor. tex, non-sl calc, slty ip, abnt cly ip, rr fos frag, rr b
f f } 1 f { f i f { 1




T —.

800 WOB: 31.2klbs
300 ROP: 469ft/hr Sharon Springs
RPM: 31rpm . .
SPP: 2,494psi 5518' MD 4916' TVD
Pump #1: 105spm
Pump #2: 103spm
\/
-\ N \
1 A /1\ N | 161api ./( \)/
WiV asrzos - 07 N
r o ~— —_~ - — L
\/{\ g m%ﬂm& p\\l No— o Illlll) \ N l\/\\/l\\ll\ d Ill/ l\\\\ 4
191ft/hr
\\l ﬁ 188ft/hr
—1 dn
O (
0
2000 7 TG: 910u - 1,788u 4000
2000 1,543u CL: 94.7% 4pop
- C2:4.1% i
14650 C3 1.2% NOTE: GAS SCALE CHANGE
TN C4: 0%
— /T TN\ »
- N Y/
\|\\\ / \\\
1,074u A /-/ ~
~ TG (unit \\\“\\: )”( - &“\ TG (units)
1 fuits). ‘\\\\ = p—— iy e & . HLS)-
e i S \\\.unn\\ ~—i" u\ IIK\\./ CL-Cauni) || | 1,601u
e
a \ /
/ / =
.ﬂﬂ'ﬂ\ \\
0 i
1 O O "0 B o0 ) R CE B R [ PP & R TR SR PETICE T TY e e el el ok Bl TN I YT YT X Tty il ol i P T SR L r o AP e T i T o S P L N R Lo
5,360 5,370 5,380 5,390 5,400 5,410 5,420 5,430 5,440 5,450 5,460 5,470 5,480 5,490 5,500 5,510 5,520 5,530 5,540 5,550 5,560 5,570
AT T T W T W g T W T W o
4000
MD: 5,382
Inc: 60.6° MD: 5,471 MD: 5,560'
Azm: 273.7° Inc: 63.7° Inc: 68.6°
TVD: 4,855.45' Azm: 271.1° Azm: 269.5°
VS: 422.37' TVD: 4,897.02 TVD: 4,933.00'
VS: 425.63' VS: 426.04"
— T __ T _ T _ T _ Tt _ Tt |_ T T T _ T _ ™ _ ™™ __ r _ ™ __ T™ _ T y§y_ ™ __ T _ T __ T _ T _ T _ir _ T T _ T _ T _ T _ T _ T __ T 1T __ T . TT LU )
_-— _— —_— -r - T T s aT aT r __ 1T ™ T
10% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, sca
CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy, arg, v calc, scat free cal; 5(
-mod frm, sb plty-sb blky, slty-rthy 100% SLTY SH: It gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy gy-dk gy, occ It brn-gy brn, v sft-mod frm, sb plty-sb blky, slty-rthy tex, non-sl ¢
ent; rr yel min flor. o0 tex, non-sl calc, slty ip, occ cly ip, rr fos frag, scat bent; scat yel min flor. cly ip, rrfos frag, scat bent; scat yel min flor. _ 7 7
t f f i f | f t f ; f f




Niobrara A Chalk mwoo Niobrara A Marl M\%WHMNMN_M%
' ' 00 f ' : r
5600' MD 4946’ TVD 5633' MD 4957' TVD RV 321pm
SPP: 2,456psi
Pump #1: 103spm|
Pump #2: 105spm|
162api
N \/ K ,/
= — A/ 159api \
/o~ NA VAR = \
"\ #O® funn) N \).\ A T
/ \ amma/al \ /II r/ ] B \ /.\l
AR . \\ A A
150ft/hr B
A ”_.hwajh( L TN /\IJ
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4000 TG: 2,190u
4pap C1:92.1%
2,822u C2:5.8% 2,858
B C3:2.1% | 2583u B
» C4: 0% -
\““ 2,180u \“
1,971u \
TG (u \ r \\“ —V “( —
a1-gunitf) S~ f/l\\\ -
X \\ \\“\\ P~ L — -
I L~ NG —~ |
~ \ |/
0
U TCE I e e P EE LTS P P T IR 1l Rl el il e 0 ol Al e At e iy = il s il o g A ! A e A O O e o ok e e P e P I e e el = N R
: _ Zhoz bz LT iy g EAtE ol Zldon oot B
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 5,780 5,790
T rw e e S e e T R e e
arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT
s e b e e e e e e e e e e e e e e S e e
4000
TVD !
MD: 5,649' MD: 5,737"
Inc: 72.9° Inc: 80.1°
Azm: 268.8° Azm: 268.3°
TVD: 4,962.34' TVD: 4,982.87'
VS: 424.79' VS: 422.62"
__._.||._._.|...|._._.|| ..._._.u...u._._.|...|._._.|...|:|...|_|...|:l.:|...| == = == == - - - - T T E i T Er e
t bent; 30%
% SLTY SH: It

alc, slty ip, occ 95% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, scat bent; 5% CHK: 95% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, scat bent; 5% CHK:

med gy-It brn, mot, sb blky-sb plty, frm, rthy, arg, v calc, scat free cal; scat bri yel min flor med gy-It brn, mot, sb blky-sb plty, frm, rthy, arg, v calc, scat free cal; scat bri yel min flor
f f f 1 t { f t f i t f | ; f f
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TTTTHE TY T A
Reached LP of 5875' MD @ 19:20 = WOB: 19.5klbs
MDT on 8/11/19. TOOH for 811119 =) B/12-14/19 Ror Mﬂm\ n
intermediate casing run, Ran & E SPP: 3,550psi

cemented 5863' of 7" Casing.
Returned to drilling @ 00:27 MDST

Pump #1: 119spm|
Pump #2: Ospm

Niobrara B Chalk 800 N
5960' MD 4972' TVD 300 i

1

[ NPT B L=t

== R
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Nwo:
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on 8/14/2019.
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l/I\ ~— ™
L ROP (ftifir)
~ 7~ o Gampfa (apy)
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0 0

0 &, 0

4 Bit Data TG: 227u 4000

4 Bit #: 3 C1:97.3% 4pap
Type: SDi516 C2:2.6%
Size: 6.12 C3:0.1%
Depth In: 5,875' C4: 0%
Depth Out: 12,052' 2 344U
Hours: 22.5 hrs \« g

w// \ Jets: 2X14, 3X12 \\ P L 116 (units)
RN _ SIN: JK8295 \ \\ Q1-C4|(unit})
/ S¥
~—

.

V/ 4

0
[y

med gy-It brn
t

, mot, sb blky-sb plty, frm, rthy, arg, v calc, sc
} f 1

at free cal; scat bri yel min flor

med gy-It brn,
i

mot, sb blky-sb plty, frm, rthy, arg, v calc, scat free cal; scat bri yel min flor

5,820 5,880 5,900 5,910 5,960 5,970 6,000 6,010
T D T D T T T T T T T T o e
T T T T T T T e T D R T e T DT S DR TR T e R T W e TR T T T T T T e S T
4500
SCALE CHANGE
MD: 5,820' MD: 5,878' MD: 5,965'
Inc: 96.6° Inc: 97.6° Inc: 90.9°
Azm: 270.4° Azm: 265.3° Azm: 270.6°
TVD: 4.985.25' TVD: 4,978.08' TVD: 4,971.63'
VS: 421,68 VS: 419.53' VS: 416.45'
o ; B v = o N o o o - <o - 7 . P, 7 = T T . Y u T arT T arT
4uﬁlu4 L. A= _ | e s e e e er— el
- pas R e R S T : i T . TVD (ff)
T T - — T b - - - -
95% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, scat bent; 5% CHK: 90% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, scat bent; 10% CHK: 95% MR

&8 @<._Jc5_
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WOB: 16.2KIbs
obrara B Marl ROP: 425ft/hr
" MD 4971' TVD RPM: 61rpm
SPP: 4,019psi
Pump #1: 119spm
Pump #2: Ospm
160api
1 "N N 395ft/hr
//{\\\u\ N~ P \“ ~ / [ -
/{ I\I\\/ N\
T . —~ \. -
\||A 7 7 = ~— =g |// \ B e ) |// \ L~
\ \ 345ft/hr \.& 139api
] N\~ SR
ff ;
0
TG: 1,435u Mud Wt.: 9.1 | 4000
C1: 95% Vis.: 55 400p
C2:4.1%
C3: 0.9%
C4: 0%
TG (units)
1421u 1,346u G1-C4 (unit})
1,140u - 1,454u -
- e
" 10820 | —
ny = 4 o —n 642u
A—
\ ~ 7"
e
I RN AR AN AN SN NN N ISR AR A, dobdes b ddold Ll 0 AR NN
6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090 6,100 6,110 6,120 6,130 6,140 6,150 6,160 6,170 6,180 6,190 6,200 6,210 6,220 6,230
L L A U R LS, gt
L L A U R LS, gt
4700
TVD SCALE CHANGE
MD: 6,050’ MD: 6,135’
Inc: 89.8° Inc: 91.3°
Azm: 269.8° Azm: 269.5°
TVD: 4,971.11' TVD: 4,970.29' )
VS: 416.74' VS: 416.22' MD: 6,220
T Inc: 93.5°
o T " = " = f = " = i Az 269.8°
LSS LSELN S ELS I LI LEE SN S e TVD: 4966.73
T e e e == e e e i TVDR) VS: 415.70'
e 1 S e | e ¥ B B T A Ty VS VRl [ £ R | S DA NRCAI | PRI » U B | DA AN | NLLI | SN | RN B LI, o FRLR | UL | RSN | S B R | o
L
b b b .i L
95% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 95% MRLST: n
LST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, scat bent; 5% CHK: med trace pyr, scat bent; 5% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy, calc, trace pyr,
mot, sb blky-sb plty, frm, rthy, arg, v calc, scat free cal; scat bri yel min flor; trace pyr. mﬁ,_ v calc, mowﬁ free cal; w,nmﬂ bri yel ﬂ_: flor | 7 7 L plty, frm, rthy, ¢
i f f | | t i ; f t




WoB: 14.7kibs Niobrara C Chalk H 800
: r ' ' 300
RPM: 60rpm 6399' MD 4952' TVD ||+
SPP: 3,954psi
Pump #1: 119spm)|
Pump #2: Ospm
bm,wn_.,aj.: “ ) 476ft/
N ( 409fthr T\l N \., @
\ A— Ao ava \J
T\ L/ Chfma
| T N N T\ l\‘\ /||\I / LN k
— ; \ / ~—t—" TN 1 / V I~
130api N ~— ~1 ~ i
N/ ™ B AN /
117api AN ~ ~ b 10
N
0
0
TG: 711u 4000
C1:86.7% 400p
C2:8.9%
C3: 4.4%
C4: 0%
Huww:
1,414u TG (units) 1,956u -
| G1-C4|(unit$) - J
- \\ "\
= \\\\\ N
| s
563u 932u — \\\
o =T /A
‘\l\”\. T— = ﬁ
— T = ' = il N \\\ ==
= 0 O
NS iy ol e e e e ] e S R B0 A R PN TEEY SNSEROR SR B DI ELY. FECHRNS SRFELEE EEEETTLE SR o e e e e ...n.:.:.:.U\-..-u_.f )
6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310 6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420 6,430 6,440 6,450
e b .
T e B e T L i e i ATy
4700
MD: 6,306' ] ;
Inc: 95.3° _<_D.. m.wwm
Azm: 269.4° Inc: 95.1°
TVD: 4,960.14' \q/N\w.. Mwmww pn
VS: 415.11' A
VS: 413.55' VO SR |
T TT TT n n n n a aT aT aT T T T ™ T m
o o e [0 e T T T T T T Tt T Ty T r Ty Ty T T r T T T T o ...1”._441._441._441._44.1._441._441._441._441._41._._
mTr T T " Tl r T r T r T r T T T T T r 2 T T T Tl r Tl T R, « S
TR Ty i i s ke o e e i
1ed-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, 95% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, 90% MRLST: med-dk gy, gyshbn ip, plty-st
scat bent; 5% CHK: med gy-It brn, mot, sb blky-sb calc, scat bent; 5% CHK: med gy-It brn, mot, sb blky-sb plty, frm, calc, abnt free cal, scat bent, tr pyr; 10% Cl
rg, v calc, scat free cal; scat bri yel min flor rthy, arg, v calc, scat free cal; scat bri yel min flor; trace pyr. 5100 sb blky-sb plty, frm, rthy, arg, v calc; scat bi
i 1 i t t f } | t f | I | 1




WOB: 21.4klbs 800 ¥
ROP: 477ft/hr 300
RPM: 61rpm
SPP: 4,154psi
Pump #1: 119spm
Pump #2: Ospm
r
/\J N/ an
o AN ROMGikis L~
\ N —NT N Gampetn | A \
/ / el N V -/ N \|¥ F\ Ve \A y
~ VL= S > N/ B \_/ N\ >
N/ N .V — \ S
7api Ny AR NG .\\ \ - A N L
\ //\ul\\
0
; [
Mud Wt.: 8.9 4000 Mud Wt.: 8.8
Vis.: 55 4pap Vis.: 56
Nmo_mc
2,360u - 1,968u
N ]
\ “\ E - — TG (units)
\\ | e TN
\“\ ~ A >
T dvon /N =)
: .6% T A l
\\ C2: 6.5% f N / S~ u\““\ =~
7 C3:2.9% N =
C4: 0% S DR i ¢ o
WRPFLTALA S EPEF CHASS SR Bial e s o I  TEFR e B AP ol bl el il e il NS k- epeprdanrzmnalezeiordera L

6,460 6,470 6,480 6,490 6,500 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 6,660 6,670

B s i e D Bt b
T T s T T T s T == = = e == == == e == = = e == == == e =
4700
MD: 6,475' MD: 6,560' MD: 6,647°
Inc: 94.0° Inc: 93.8° Inc: 92.9 .
Azm: 268.9° Azm: 268.1° Azm: 267.3 .
TVD: 4,945.77" TVD: 4,939.99' TVD: Pow»..oo
VS: 411.66' VS: 409.44' TV VS: 405.95
.._._.41._._.41._._.41._4#._4#._4#._4.“.“.._4:._._.:._._.:._._.:._._.:._._.._.1._.1._4._.1._4._4._4._44._44._4 T T T T T T T
B e S Lt P Lt =}
p— | r Tl Tl R | L, R
T T s ™ s - - - - —_— — f—
blky, frm, rthy, arg, carb, 80% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, 70% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg,
1K: med gy-It brn, mot, calc, abnt free cal, scat bent, tr pyr; 20% CHK: med gy-It brn, mot, sb calc, scat free cal, tr bent; 30% CHK: med gy-It brn, mot, sb blk
i yel 3_,: flor. c__Aw\.m_o plty, :,3_ rthy, m@,. v calc; wnﬂﬁ bri yel B:w flor 7 7 ion u_ﬁ,<. frm, ::v\_, arg, v om_n“, tr bri yel 3__: flor. 7 7
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WOB: 15.8klbs o H Niobrara C Marl
ROP: 393ft/hr 6830" MD 4920' TVD
RPM: 61rpm
SPP: 4,018psi
Pump #1: 119spm)|
Pump #2: Ospm
433ft/hr 425ft/hr
~T~\ — N
] I rorm | [ TN~ |
= \ [~ ——— N It -’
Gamma (apy), \\ II{ \\ IA < \
\\ 148api N~ V/I
95api .\\ ™ |// y -
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// ~ \\\ N\ 1
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0
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TG: 630u 4000
C1:94.1% 4000
C2: 4.6%
C3:1.4%
C4: 0% Numc
g I/ 2,015
— , u
Al / “\\l NERENN e Nagl B
[~~~
NS / HHI)\“\ TG (units) /”/ \\ \\ S~
/ \ T~~~ G1-C4 (unit$) /I \\\\ /III\\
AT TN\ \ /Hl\\l\\ N
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I R I I D o i e P R et et et oty T e PO O o | T T STk T e o g i et ey e i e Al e Bl el o ) el e e e g e e e e e g e =i b Bl et e el o rolzdok

6,680 6,690 6,700 6,710 6,720 6,730 6,740 6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840 6,850 6,860 6,870 6,880 6,890

ar arT arT aT ar ar T ar arT ar T ar arT ar T ar arT ar T ar arT T arT ar T ar arT ar T ar arT ar T ar arT ar T
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4700
MD: 6,733' MD: 6,820’
Inc: 95.6° Inc: 95.1°
Azm: 267.5° Azm: 267.1°
TVD: 4.928.53' TVD: 4,920.42'
VS: 402.06' VS: 397.98'
7 TVD (ft)
o T T T __ TT T TT T
- - - - - - —— T T ™ ™ LU R L e L L L S
p— ._.14.1._.14.1._.14_._1._.14_._1._.14_._1“'ﬂ._.1ﬂ._.1ﬂ ﬂﬂdﬂdﬂdﬂdﬂ;.ﬂﬂdﬂd“ﬂ.ﬂﬂ.ﬂ%ﬂﬂ._._. .....“.:.H.:.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H
carb, 60% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, 90% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb,
y-sb calc, abnt free cal, rr bent; 40% CHK: med gy-It brn, mot, sb blky-sb calc, abnt free cal, rr bent; 10% CHK: med gy-It brn, mot, sb blky-sb
plty, frm, rthy, arg, v calc; rr bri yel min flor. 7 7 7 Eioh plty, frm, rthy, arg, v calc; rr bri yel min flor. 7 7
f t f | | f } f 1 {




WOB: 16kibs 800 WOB: 17.6klbs
ROP: 428ft/hr 300 ROP: 440ft/hr
RPM: 62rpm RPM: 61rpm
SPP: 3,973psi SPP: 3,980psi
Pump #1: 118spm)| Pump #1: 119spm
Pump #2: Ospm Pump #2: Ospm
178api
==
433t/ s —
Ve — — r \ N\ N = ~ - 409ft/hr \\ 14 ~ =
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TG: 800u 4000 TG: 1,076u
C1:93.1% 400p C1:81.6%
C2:5.2% C2:11.2%
C3:1.7% C3:6.3%
C4: 0% C4: 1%
1,956u 1,935u
T
- TG (units) -
L C1-C4|(unit§)
I \‘Il e
| 1 1,298u
o A —~
Y 2 " \ \ A4
/ N /T ] > ~ | —
: 7 NN N == | - ~ 1
S —— /”n\ I”\ %\\\
0
Rk = el i el iy Rl e =3t ) iy el gty = B I R R ) R O TR [ P X e o B S % 0 0 0 ey o - S g [ g P S AN P M D S 3
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1
,930 6,940 6,950 6,960 6,970 6,980

6,900 6,910 6,920 6 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060 7,070 7,080 7,090 7,100 7,
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4700
MD: 6,992 MD: 7,077
Inc: 93.0° Inc: 94.3°
Azm: 269.9° Azm: 269.8°
TVD: 4,908.27" TVD: 4,902.86'
VS: 393.49' VS: 393.27
L
iz =z iz =z iz =z iz =z iz “ﬁﬂoumw,dhdh._._.hdhdhdhdh ,.._h._._.._h._._.._h._._.._h._._.r._._.._h._._.._h.q._h.ql.q I
R i e e I i = == = = = — — L L = = = = " d __ - - _ -
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T T T T T T aT T T T T aT T T T T aT aT T T T aT T sl sl sl - ar ar ar Ir T IT
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100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc,
abnt free cal, tr pyr, occ bent, occ chk; occ bri yel min flor. S8 abnt free cal, tr pyr, occ bent, tr fos frag; occ bri yel min flor.
t { f 1 f f ; f f i } ;




) wos. 172k
N . S
300 ROP: 433ft/hr
RPM: 62rpm
SPP: 4,183psi
Pump #1: 60spm;
Pump #2: 60
504ft/hr allliched il
— N\ = N r
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T ol Gal JBM_ N 173api N = J
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__/
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4000 TG: 1,986u
400p C1:83.1%
C2:11.4%
C3:5.2%
C4: 0.4%
19360 18310 L[]
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WOB: 15.3klbs
ROP: 119ft/hr
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pyr, occ bent, tr fos frag; occ bri yel min flor. 7 7 Sit6 scat free cal, tr pyr, occ bent, tr fos frag; occ bri yel min flor. scat free cal, tr pyr, occ bent, tr fos frag; occ |
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800! WOB: 14kibs
300 ROP: 443ft/hr
RPM: 62rpm
SPP: 4,042psi
Pump #1: 114spm
Pump #2: Ospm
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TVD (ft)
blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg,
ori yel min flor. T scat free cal, tr pyr, occ bent, tr fos frag; occ bri yel min flor. scat free cal, tr pyr, occ bent, tr fos frag; occ bri yel min flor.
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carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc,
0 scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor. scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor.
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800 ¥ WOB: 17.3klbs 800
300 ROP: 477ft/hr 300
RPM: 56rpm
SPP: 4,160psi
Pump #1: Ospm
Pump #2: 114spm|
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VS: 376.58' VS: 375.38'
100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc,
scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor. scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor.
5100 5100
} f ; | f f { f f 1 f i




WOB: 19.4klbs 800
ROP: 474ft/hr 300
RPM: 55rpm

SPP: 4,577psi
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f f i 1 f ; } ; ; I f f




WOB: 11.1klbs 800
ROP: 263ft/hr
RPM: 56rpm e
SPP: 4,329psi
Pump #1: 60spm|
Pump #2: 60spm|
433ft/hr 450ft/hr . 128
~N L - —
— —
(\l V- — | \\ N = - mr ROP (ft/hr) \
A ll\l\\\ N‘ ™ 14 \\ )\\ \|\ Gamma (ap}) /
/ _ ~ / / -
136 = Iy / B
‘ i 4 / ,\/ 79api N vm\\(}).\\ N N 95ap
NL_——TT\ j— /l'l\\ ==
— lI L~
r ~+—
3,923u ﬁ(\l
il 0
-] 9
TG: 1,192u Mud Wt.: 8.9 3 Nm_é 400p
C1:90.2% Vis.: 56 - 4000 3,
C2:6.8%
C3:3.1% ﬁl
\ C4: 0% N //
/| BN
NS
/ T
\ TG (units)
1,627u I\\\“\ cdl unith) 1,740u B>
T — | _
Illlllllunl\\\l\l\ —~— IL = L]
. o g T 1,184u e ]
\\\\\\ IIII””llllll L t—T" ]
At SSS — T 5
. 0
AER Iy (EHLL A LG L .|.|..||-.|..._n..r..- = ‘.-.Jlun....n|.u........|n.u.u......f.n.un|.n.|.n... N T R N N By T o T o P e P T e ST R Tt i
8440 8450 8460 8470 8480 8490 8500 8510 8520 8530 8540 8550 8560 8570 8580 8590 8600 8610 8620 8,630 8640 8,650
arT aT ar arT arT aT ar arT arT aT ar arT arT aT ar
T T T T T T T T T T T T R T T T T T T R T T R TR R T TR T TR T T TR T
T T T T T T T T T T LB T ar T arT T arT aT ar arT arT aT ar arT arT aT ar arT arT aT ar ar ar arT T ar ar arT T ar
T T T g T T T W T T T T T T T T T T T T T T T T T T T W WO oW oW pwpw o
4700
—3 3 = o T - arT s L TT TT| T I I - ol ol === i.. ™ Ll ar ar T T y
™ Ras I Iz IL i i T :'._._. wud T T ™ T LTt T T T T T T T T T T T T T m™ m™
— T Ln i il T aT T T T aT T T T T T T T T T aT T m B
ﬁm“mﬁm“mﬂmﬁﬂﬂﬁﬁﬂuﬁﬂﬂ“ﬁﬂﬁ“ﬁﬁﬂﬁﬁ“ﬁﬁﬁuﬁuﬁHﬁuﬁ4ﬂ4ﬁ4ﬁ4ﬁ4uﬂuﬂu“uﬂu“j“4“4n4ﬁjﬁju
- Ead - - - —_ 1T T ™ Ead - -} —_— —_
MD: 8,514' MD: 8,599"
Inc: 96.7° Inc: 95.9°
Azm: 270.8° Azm: 271.9°
TVD: 4,768.42' TVD: 4,759.09'
VS: 375.92' VS: 377.91'

. ) 90% MRLST: med-dk gy, gyshbn ip, plty

:M:mwmmwwﬂsws _ﬂ_ U_Q wcﬂﬂ_x.v\_ JB_.:W_S arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, free cal, tr pyr, scat bent, tr fos frag; sca

. » Ir10s Irag; scat bri yel min tlor. scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor. 7 7 brn, mot, sb blky-sb plty, frm, rthy, arg, \
t i f 1

5100




v WOB: 19.6klIbs 800!
ROP: 442ft/hr 300!
RPM: 55rpm
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WOB: 16.5klbs 800
ROP: 384ft/hr 300
RPM: 56rpm
SPP: 4,603psi
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i 4600 7 7
MD: 8,940'
’ MD: 9,025
Inc: 88.4° )
Inc: 91.5°
Azm: 270.3° Azm: 269.7°
TVD: 4,753.81" ._.<_u.. 4 ﬂm.w 8g'
VS: 390.37" Vs: woo wﬂ..
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TVD (ft)
Ic, scat free
It brn, mot, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc,
scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; 0n scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor;
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WOB: 14.6klbs hd 800 WOB: 14.7klbs
ROP: 414ft/hr 300 ROP: 398ft/hr
RPM: 56rpm RPM: 55rpm
SPP: 4,585psi SPP: 4,630psi
Pump #1: 60spm; Pump #1: 60spm;
Pump #2: 60spm; // Pump #2: 60spm;
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TG: 36u 4000 TG: 1,800u
C1: 96.9% 400p C1:96.7%
C2:1.9% C2:1.9%
C3: 0.9% C3: 0.9%
C4: 0.3% 2,236u C4: 0.5%
- 1,800u
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4600
MD: 9,112 MD: 9,197' MD: 9,282
Inc: 92.7° . o . o
Inc: 90.9 Inc: 90.6
Azm: 269.5° . Azm: 269.7° Azm: 268.7°
TVD: Pumo..mo TVD: 4,748.02' TVD: 4,746.91"
VS: 389.76 VS: 389.17' VS: 387.98'
T 4T T L e e L o o e o S £ Sl s £ e . T ___ Tt ___ 7T __ T T T ___ T ___ T T T T T T T T T T T
TVD (ft)
100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc,
scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; 7 7 S0 scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor;
i t 1 f i f ; f 1 f f




b 800 WOB: 16.5kibs | | |
300 ROP: 393ft/hr
RPM: 56rpm
SPP: 4,680psi
Pump #1: 60spm;
Pump #2: 60spm;
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4600 b
MD: 9,368' MD: 9,453' MD
Inc: 90.5° Inc: 90.9° Inc:
Azm: 268.6° . Azm: 268.8° A
TVD: b_ﬂbm..om TVD: 4,745.05' ._.<m
VS: 385.95 VS: 384.03' m
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TVD (ft)
100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk
scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; 660 scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; scat free cal, tr pyr, sce
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b g
800 WOB: 14.7klbs || 8/14/2019 & 8/15/2019
300 ROP: 398ft/hr o
RPM: 55rpm =
SPP: 4,630psi E
Pump #1: 60spm;
Pump #2: 60spm;
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400p C1:50% Vis.: 61
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” o.mwn_w MD: 9,623' MD: 9,708
mo.m . Inc: 88.4° Inc: 88.5°
d.. 269.5 . Azm: 269.4° Azm: 270.4°
): Pﬁ,&..@ﬂ TVD: 4,746.75' TVD: 4,749.05'
382.76 VS: 381.95' VS: 381.80'
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TVD (ft)
gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, p
t bent, tr fos frag; scat bri yel min flor; 06 scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; 7 7 scat free cal, tr pyr, scat bent, tr fos frag
; 1 f f f f f | f f f i f |




i 800 WOB: 15.6klbs
300 ROP: 354ft/hr
RPM: 55rpm
SPP: 4,640psi
Pump #1: 60spm;
Pump #2: 60spm;
428ft/hr
ROP ({0 352ft/hr —
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MD: 9,795 MD: 9,881' MD: 9,966'
Inc: 91.9° Inc: 92.6° Inc: 90.8°
Azm: 271.4° Azm: 271.7° Azm: 271.8° _
TVD: 4,748.75' TVD: 4,745.37" TVD: Pﬂbm..mm
VS: 383.17" VS: 385.49' VS: 388.09
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TVD (ft)
lty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy,
); scat bri yel min flor; 660 scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min floj
i t f f t 1 ; f ; f | f f




800 WOB: 15.4klbs
300 ROP: 318ft/hr
RPM: 56rpm
SPP: 4,682psi
Pump #1: 60spm;
Pump #2: 60spm;
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4500 _ | MD: 10,138'

MD: 10,053 Inc: 89.2°

Inc: 90.3° Azm: 270.2°

Azm: 271.4° TVD: 4,742.39'

TVD: 4,742.01' VS: 391.70'

VS: 390.52'
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TVD (ft)
arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc,
: 7 7 0n scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor;
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i 800 WOB: 14.7klbs 800
300 ROP: 360ft/hr 300
RPM: 55rpm
SPP: 4,768psi
Pump #1: 60spm;
Pump #2: 60spm;
ROP (ft/hr) 372ft/hr ROP (ft/hr)
Garhma (ap}) ,wmmﬂ\jw L~ ~_ L )lb%g @ muﬂ'
\I \ / |\\| Lt
N l L
\ —~l v - l\\)/ NATT =T N~ Il\\l“\\\\\ T~V —
_ 96api 95api
- ﬁ\l\‘_
0 0
0 0
4000 Mud Wt.: 8.8 TG: 197u 4000
400D Vis.: 62 C1: 96.6% 400p
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4600 : _ MD: 10,308 7608
MD: 10,223 MD: 10.393"
. o Inc: 90.4° e
Inc: 90.3 Inc: 88.9°
. o Azm: 270.6° - 00
Azm: 270.3 , Azm: 270.8°
. , TVD: 4,742.24 : :
TVD: 4,742.76 \ TVD: 4,742.76'
. \ VS: 392.74 s iR
VS: 392.07 VS: 393.78"
b R b L b b o b L b b R b L b b Ry b b b b R b L b b o b b b b R b Ll L R
T T H._._.H._._.H._._.H._._.‘“._._.._._.._H._._.HdH._._.H._._.H._._.._H._._.H._._.H._._.H._._.H._._.._H.quH._._.m._._.H._._.._H._._.H._._.H._._.H._._.H._._. H._._.H.JH._._.H._._.H._._.._H.JH.J._._.“'.quHd._H._._
L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L T
RERERERS LRI IS LSRR SRR S LSRR AL SRR S LSRR E R EA SRR SRR AN ISR SR
44ﬂddd44444444._-1._-1._4._-_-._-1._-1._-1._-1._-14.1._-1._-1._4._4._-1._-1._-1._-1._-14._-._-1._-_-._444444444444444444ﬂ4444444444444444444444ﬂ
TVD (ft) TVD (ft)
100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc,
scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor;
5000 f : f I i ! f j f l i ; 5000




Y| k4
WOB: 16.7klbs 800!
ROP: 415ft/hr 300,
RPM: 57rpm
SPP: 4,865psi
Pump #1: 60spm;
Pump #2: 60spm;
360ft/h 127api —~ = i ol =
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Mud Wt.: 8.8 TG: 200u Mud Wt.: 8.8 5000
Vis: 62 C1:91.7% Vis.: 61 500p
Yield Pt: 14 C2:5.8%
HTHP: 3.8 C3:2.4% GAS SCALE OI>ZO_M_
NAP/Water: 62/28 C4: 0% 7 7 7 2,769u
Chlorides: 38,000 1
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MD: 10,479’ MD: 10,563'
Inc: 92.0° Inc: 94.2°
Azm: 270.9° Azm: 269.8°
TVD: 4.742.08' TVD: 4,737.54'
VS: 395.05' VS: 395.57"
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TVD (ft)
100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-
scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; scat free cal, tr pyr, scat bent, tr fos frag; scat bri yel min flor; tr free cal, tr pyr, 1t b
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WOB: 17.8klbs
ROP: 393ft/hr
RPM: 55rpm
SPP: 4,924psi
Pump #1: 60spm
Pump #2: 60spm
168api 428ft/hr A _ PN
N 164api ]
—~ — - pd N\ CTN | 390ft/hr ROP (ft/hr) \\I\ "~
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10,640 10,650 10,660 10,670 10,680 10,690 10,700 10,710 10,720 10,730 10,740 10,750 10,760 10,770 10,780 10,790 10,800 10,810 10,820 10,830 10,840 10,850
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MD: 10,648' MD: 10,733' 4500
Inc: 95.3° Inc: 96.9°
Azm: 270.2° Azm: 270.1° TVD SCALE CHANGE
TVD: 4,730.50' TVD: 4,721.47"
VS: 395.57" VS: 395.79'
MD: 10,818'
Inc: 93.8°
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80% MRLST: med-dk gy, gyshbn ip, plty-s|
dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, 100% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, cal, tr pyr, rr bent, rr fos frag; 20% CHK: m
ent, rr fos frag; rr bri yel min flor; tr free cal, tr pyr, rr bent, rr fos frag; rr bri yel min flor; arg, v calc; rr bri yel min flor
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WOB: 31.8klbs
ROP: 99ft/hr 300
RPM: 28rpm
SPP: 4,390psi
Pump #1: 60spm;
Pump #2: 60spm;

Depth Oo:mn:c:_

Top of C
Marl/Bottom C 417ft/hr 426ft/hr
Chalk @ 10885' A
MD, 4711' TVD L \
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TG: 1,830u
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MD: 10,903' MD: 10,988' MD: 11,

Inc: 91.0° Inc: 88.6° Inc: 88.!

Azm: 271.2° Azm: 271.0° Azm: 27

TVD: 4,709.98' TVD: 4,710.28' TVD: 4,

VS: 397.49" VS: 399.12" VS: 400

= TVD () _
r4444414144444444144444444444414444._||_|_||_|_||_|_-|_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_||_|_|.|_|_|4444444444444444144144444144441
) blky, frm, rthy, arg, carb, calc, tr free 75% MRLST: med-dk gy, gyshbn ip, pity-sb blky, frm, rthy, arg, carb, calc, tr free 80% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, ¢
>d gy-It brn, mot, sb blky-sb plty, frm, rthy, cal, tr pyr, rr bent, 7 fos frag; 25% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy, cal, tr pyr, 1t bent, rr fos frag; 20% CHK: med gy-It brn, mot, sb blky-sk

7 7 7 7 arg, v om_of“ T bri yel J:: flor _ 7 7 7 S5 arg, v calc; rr bri yel min flor _ 7 7
i t




WOB: 18.2klbs b 800
ROP: 442ft/hr 300.
RPM: 56rpm
SPP: 4,928psi
Pump #1: 60spm|
Pump #2: 60spm|
N A\ 428ft/hr
\\ ~ - b (ft/h) 379ft/hr
\|I Gamma (apf) \3’( o
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074" MD: 11,160° MD: 11,246'
)° Inc: 89.1° Inc: 88.7°
0.5° Azm: 271.4° Azm: 268.7°
712.16' TVD: 4,713.66' TVD: 4,715.31'
25' VS: 401.68' VS: 401.75'
- TVD (ft) '_u
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alc, tr free 70% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, tr free 80% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, tr free
 plty, frm, rthy, cal, tr pyr, rr bent, rr fos frag; 30% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy, cal, tr pyr, rr bent, rr fos frag; 20% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy,

7 7 arg, v om_Ju rr bri yel J:_: flor _ 7 7 7 a6 arg, v calc; rr bri yel min flor _ 7 7 7 7
{ } t
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NOB: 19.7klbs 800! WOB: 34.4klbs

ROP: 384ft/hr 300 ROP: 90ft/hr

RPM: 55rpm RPM: 28rpm
SPP: 4,422psi

SPP: 4,916psi
Pump #1: 60spm
ump #2: 60spm

Pump #1: 60spm;
Pump #2: 60spm;

| 406ft/hr — Hob ik
m— I 372ft/hr
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5000 TG: 1,642u
500p C1:78.1%
C2:10.2%
wam,mmc C3:10.1%
2,869u - 3,249u 2 6744 C4: 1.5%
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11,300 11,310 11,320 11,330 11,340 11,350 11,360 11,370 11,380 11,390 11,400 11,410 11,420 11,430 11,440 11,450 11,460 11,470 11,480 11,490 11,500 11,510
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MD: 11,331 MD: 11,418’ MD: 11,502
Inc: 89.9° Inc: 90.5° Inc: 89.4°
Azm: 271.8° Azm: 273.0° Azm: 270.5°
TVD: 4,716.35' TVD: 4,716.04' TVD: 4,716.12"
VS: 402.12' VS: 405.76' VS: 408.33'
TVD (ft) = =
L MRS LRSS R R AR R B
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90% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, tr free 75% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, tr free 60
cal, tr pyr, rr bent, rr fos frag; 10% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy, cal, tr pyr, rr bent, rr fos frag; 25% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy, cal
arg, v calc; rr bri yel min flor _ 7 7 7 o0 arg, v calc; rr bri yel min flor _ 7 7 7 7 ar
i t ; ; f
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TVD: 4,716.56'
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%o MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, tr free 60% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, tr free

4 a4
144
= I

50% MRLST: med-dk gy

cal, tr pyr, rr bent, rr fos f

arg, v calc; rr bri yel min-
f

, tr pyr, rr bent, rr fos frag; 40% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy,
, v calc; rr bri yel
f

cal, tr pyr, rr bent, rr fos frag; 40% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy,
arg, v calc; rr bri yel min flor
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&oo WOB: 8.6klbs
300 ROP: 154ft/hr
RPM: 55rpm
SPP: 4,542psi
Pump #1: 60spm;
Pump #2: 60spm;
446ft/hr A428ft/hr
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11,740 11,750 11,760 11,770 11,780 11,790 11,800 11,810 11,820 11,830 11,840 11,850 11,860 11,870 11,880 11,890 11,900 11,910 11,920 11,930 11,940 11,950
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MD: 11,757 MD: 11,842 MD: 11,927
Inc: 91.8° Inc: 93.1° Inc: 91.5°
Az 267.1° Azm: 268.0° Azm: 268.7°
TVD: 4.716.27' TVD: 4,712.63' TVD: 4,709.22'
VS: 308.54 S T N T e B e | e P I R T T ] T e | A i
TVD (ft)
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gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, tr free 40% MRLST: med-dk gy, gyshbn ip, plty-sb blky, frm, rthy, arg, carb, calc, tr free 40% MRLST: med-dk gy, gyshbn ip, plty-sb bl
ag; 50% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy, cal, tr pyr, rr bent, rr fos frag; 60% CHK: med gy-It brn, mot, sb blky-sb plty, frm, rthy, cal, tr pyr, rr bent, rr fos frag; 60% CHK: med
lor _ 7 7 7 7 ot arg, v calc; rr bri yel min flor _ 7 7 7 7 arg, v ow_o“ I bri <m,_ min flor 7 _
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@ 14:10 MDST on 8/15/19
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11,960 11,970 11,980 11,990 12,000 12,010 12,020 12,030 12,040 12,050 12,060 12,070 12,080 12,090 12,:
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PTB
MD: 11,997 MD: 12,052
Inc: 92.0° Inc: 92.0°
Azm: 269.2° Azm: 269.2°
TVD: 4,707.08' TVD: 4,705.16'
VS: 391.19' VS: 5,304.73'
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40% MRLST: med-dk gy, gyshbn ip, plty-sb blky,
ky, frm, rthy, arg, carb, calc, tr free frm, rthy, arg, carb, calc, tr free cal, tr pyr, rr bent, rr
Jy-It brn, mot, sb blky-sb plty, frm, rthy, fos frag; 60% CHK: med gy-It brn, mot, sb blky-sb
plty, frm, rthy, arg, v calc; rr bri yel min flor
4900 | f | |




