COJUMBINELOGGING operator

Company Highlands Natural Resources

Scale: 5"/ 100
Measured Depth Log Address 2401 East 2nd Avenue
Suite No. 150
Denver, Colorado 80206

Well Name Wildhorse 5-64-15-16-1BHZ
Location Sec. 15 T5S R64W

State COLORADO County ARAPAHOE
Country USA Rig Number TRUE 33
API Number 05-005-07267 Field WILDCAT
Geographic Region DJ BASIN Drilling Completed 9/6/2017

Spud Date 8/11/2017

Surface Coordinates 330 FNL, 600 FEL
Sec. 15 T5S R64W
Lat: 39.615025
Long: -104.530988 \. _

Bottom Hole Coordinates 2543.25 N, 9944.52 W

Sec. 15 T5S R64W .
Geologist

Ground Elevation 5936 K.B. Elevation 5963’ Name Whit Childs
Logged Interval 5000 To 18483 Total Depth 18483 Company Highlands Natural Resources

Formation B MARL, C Chalk
Address 2401 East 2nd Avenue

Type of Drilling Fluid OBM Suite No. 150
Denver, Colorado 80206




Other

Columbine Logging Inc. Dennis C. Vertrees
Ken Roberts
602 S. Lipan St
Denver, CO 80223

Gas Detection: Bloodhound Unit #314
Columbine Computer: #53A
DD: Michael Gurnsey, Nate Krehmeyer
LWD: Vu Ngo, Remote Ops

Fossil:
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™ BIOCLA
2 BRACH
“T* BRYOZ
% CEPHA
= CORAL
iZ» CRINOI

£? ECHINC

= FISH

(B FORAN
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Accessories

&4 GASTROPOD + ARGILLITE GRAIN " HEAVY MINERAL
5 ; Stringer
.a. INOCERAMUS E BENTONITE k: KAOLIN
0 OOLITE *, BITUMENOUS SUBSTANCE &4 MARCASITE =g ANHYDRITE STRINGER
PORA = OSTRACOD =% BRECCIA FRAGMENTS T MARLSTONE e BENTONITE STRINGER
INITE — PELECYPOD 41 CALCAREOUS ' MICACEOUS =mmm COAL STRINGER
STIC hq. PELLET ®m CARBONACEOUS FLAKES w_m MINERAL CRYSTALS sl DOLOMITE STRINGER
OIPOD - PISOLITE 4 CHTDK & NODULES s GYPSUM STRINGER
DA &I PLANT REMAINS £ CHTLT % PHOSPHATE PELLETS === LIMESTONE STRINGER
LOPOD % PLANT SPORES == COAL - THIN BEDS F PYRITE -+ MARLSTONE (CALC) STRG
= SCAPHOPOD ~ DOLOMITIC H SALT CAST == MARLSTONE (DOL) STRG
D I STROMATOPOROID + FELDSPAR .* SANDY =3 SANDSTONE STRINGER
ID ) & FERRUGINOUS PELLET S SIDERITE —— SHALE STRINGER
Minerals
= FERRUGINOUS . SILICEOUS == SILTSTONE STRINGER
INIFERA " ANHYDRITIC -~ GLAUCONITE = SILTY
— ARGILLACEOUS ~». GYPSIFEROUS ~ TUFFACEOUS
i
i
Other Symbols
P PINPOINT DST INTERVAL _ﬂ WIRELINE TESTED - LEF1 E EARTHY
ow ~ VUGGY N FAULT ___H.__ WIRELINE TESTED - RT F* FINELYXLN
[
3 . FORMATION TOP - DRILL STEM TEST G% GRAINSTONE
Engineering
me GAS SHOW i3] MN DEPTH L LITHOGRAPHIC
ONABLE & BIT £ oiL sHow M MICROXLN
= .
=D STAINING 4& CONNECTION (UP) W MN DEPTH UP TNO un Q In @ = MUDSTONE
b g
&
¥ CONNECTION (DOWN) M MN DEPTH (DOWN) A ANGULAR P= PACKSTONE
ity £
. CONNECTION GAS \_.W_\ NORMAL FAULT F ROUNDED 4= WACKESTONE
( . CONNECTION GAS (LEFT) % OVERTURNED STRATA d SUBANG
A Sorting
RAL . TRIP GAS \_\r\\ REVERSE FAULT I SUBRND
RE . TRIP GAS (LEFT) CASING "1 MODERATE
Textures
RYSTALLINE m DOWN TIME GAS _'_ SIDEWALL CORE (LEFT) P POOR
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Columbine Logging Inc. Rigged Up 2 man Mwm ROP: 356 ft/hr
logging 8/30/2017 Bloodhound Unit WOB: 18.8 kibs Note F
#0314, began logging from 5000' MD at M U w_u_,\_.MHMMB Height
um : spm .
11:12, MDST on 8/31/2017. N4 po: 22 sP workin
361ft/h Pump2: 91 spm 1T
ROP . : SPP: 2,888 psi
ROP ROP imported via Pason ROP (ft/hr) i __umu:
GAMMA (urjits L
GAMMA EESISEEENEEEEE S S SHEEEERENY, 827NV« SNEH L% SNEEABE Ve Sa S UARPNE cCNEERYN VAL
Survey Data Provided by Baker Hughes _ ] M
EEEEEEEEEEEEENEEEREEN 102api
Gamma Data Provided by Baker
Hughes from memory on LWD Tool w
T T T T T TTT T TTTTTT T [abob o Wt 9.5 Vi 48 E—
Gas Data From Bloodhound Unit #0314, 10000! C1: 100%
data imported via Pason and iball C2: 0%
Total Gas & Chromatograph I C3: 0%
GAS Bit Data C4:0%
ClL ---- Bit #: 2
o Type: HCC-AT506S|| ool ine) 336u
c3 - R Size: 8.5 -
Depth In: 2,185' 321u
Ca - Depth Out: 11,319’ =~ - T ]
Hours: 52 hrs
Jets: 3X15, 3x16 o
SIN: 7046734 0
Depth Labels 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
% Lith
4000
MD: 5,016' MD: 5,111'
Inclination: 29.74° Lo o
. Inclination: 29.9
Azimuth: 5.93° ; . o
Azimuth: 11.65
Well Bore TVD: 4,607.53' TVD: 4.689.97'
TVD (ft) : ' - 4099,
VD VS 111.17 VS: 115.77'
100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb plty-plty, slty-rthy 100%
B tex, non-sl calc, slty ip, abnt cly ip, tr foss, rr bent: rr yel min flor tex, n
Lol - Lol - by Tl &
T o ot C.
i ) £ y ¢ -y oo
Images o J T Fo = : o7 A




hd
600 ROP: 305 ft/hr
_ Clook 3p0 WOB: 46.3 kibs
ﬂ%: oc RPM: 80 rpm
g properly Pumpl: 93 spm
Pump2: 94 spm
T\ . .
) Correction 309ft/hr g0k 305ft/hr SPP: 2,898 psi A
4 A
GAMMA (unfts; [~ N
=W ANS \/|/\ #( %)\()\5 TN AL \/\(f) I(.\u\/.(\\/\u(\/\/\//\\/\/\//\/\\/ /(\/\ N :\\ /
. ; 116api
112api Depth Correction Depth Correction 7
|
0
0
Mud Wt 9.6/ Vis 47 100p TG: 347u
Tpopo C1: 100%
C2: 0%
C3: 0%
C4: 0%
i 338u 343u
GAS (Units)
325U Q1-Ca(PPM ! _-
E 334u | 347u
| - = - =
™~ gl ._ i T Ve ] B
0
0
— }
5,130 5,140 5,150 5,160 5,170 5,180 5,190 5,200 5,210 5,220 5,230 5,240 5,250 5,260 5,270 5,280 5,290 5,300 5,310 5,320 !
4000

'SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb plty-plty, slty-rthy
on-sl calc, slty ip, abntcly i _U tr foss, : bent: rr yel min flor

MD: 5,206'
Inclination: 30.28°
Azimuth: 12.03°
TVD: 4,772.16'
VS:117.88'

TVD (f)

100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb plty-plty, slty-rthy
tex, non-sl calc, m_c\ ip, m_uE o_< ip, tr ﬁomw r cm:H rr yel min flor 7

MD: 5,301
Inclination: 30.29°
Azimuth: 5.57°
TVD: 4,854.22'
VS: 122.55'

100% SLTY St
tex, non-sl calc

A




h J T
600 ROP: 361 ft/hr
300 WOB: 22.9 kibs
Note Pason RPM: 80 rpm
403ft/hr Block Height not 404ft/hr Pump1: 91 spm ||| Depth Correction
I FT T NN working properly L Pump2: 91 spm || ||
SPP: 2,974 psi B
=1 141api ROP (ft/hr
\\/u NER Savia lores 111api PRy SR ANAAANT NI
Depth Oo:mn:o:_
0
0
1000 TG: 360u
Tpopo C1: 100%
C2: 0%
C3: 0%
C4: 0%
343u| GAS (units) 347u
G1-C4 (PPM |
349u E 351u |
N— e N —
-4 IIII'-
q

5,330 5,340 5,350 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

MD: 5,396' 4000 MD: 5,491'
Inclination: 30.29° Inclination: 30.19°
Azimuth: 2.02° Azimuth: 359.72°
TVD: 4,936.26' TVD: 5,018.33'
VS: 131.35' VS: 142.53'

TVD (ff)

1: gy-dk gy, It gy ip, brn ip, v sft-sft, sb plty-plty, slty-rth 100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb plty-plty, slty-rthy 100% SLTY SH:
>, slty ip, abnt cly ip, tr foss, rr bent: rr yel min flor tex, non-sl calc, slty ip, abnt cly ip, tr foss, rr bent: rr yel min flor tex, non-sl calc, s

ot




[T TTTITTTITh, ¥ hd
Note Pason 300
Block Height not
working properly .
404ft/hr T ) 404ft/hr _UmE: Oo:mn:c:_
™ ™~
Depth Correction /\\)/\\u/\ ‘4
ROP (ft/Hr)
)\/ GANIMA (urjits . 118api .

T AL TN\ P |/ __\|ROP: 397 ft/hr NN
~PN /:\l S //l\ll/\ M T |/\|l\\:/\ /\ WOB: 27 klbs ~'M /\/l\\//\l\n\/
109api RPM: 81 rpm

Pumpl: 92 spm
o Pump2: 91 spm | L
0 / SPP: 2,952 psi
Mud Wt 9.6/ Vis 46 1pop TG: 327u
Toopo C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (Units) 7
C1-C4|(PPM 331u
349u Nmm_: oy -
< AT _
—~— - \\ ~ p
0
0
T f i

5,540 5,550 5,560 5,570 5,580 5,590 5,600 5,610 5,620 5,630 5,640 5,650 5,660 5,670 5,680 5,690 5,700 5,710 5,720 5,730

7 7 4000 7

MD: 5,585 MD: 5,680'
Inclination: 30.23° Inclination: 30.21°
Azimuth: 0.13° Azimuth: 0.25°
TVD: 5,099.57" TVD: 5,181.66'
VS: 154.35' VS: 166.08'

TVD (ft)

100% SLTY ¢

Jy-dk gy, It gy ip, brn ip, v sft-sft, sb plty-plty, slty-rthy 100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb plty-plty, slty-rthy plty-plty, slty

tex, non-sl calc, slty ip, abnt cly ip, tr foss, rr bent: rr yel min flor sdy ip, tr foss
]




h i ¥
600 ROP: 306 ft/hr
300 WOB: 18.2 kibs
RPM: 79 rpm
| 403ft/hr 403ft/hr Pumpl: 92 spm
N/ (' B Pump2: 92 spm
of it SPP: 2,912 psi
I
108aDi GA unjits
api
—tN )\Wl\(\l\l/ \||\\|I.\/|/ l\l\l/ W, ! “_.Ommmu\_l N o
/K\ )\ =~ >)(\I)\)(/\ /)(()(\lk NAMITIVYNAS A TN AN S AT N e
0
0
1000 Mud Wt 9.7/ Vis 46 TG: 304u
1popo C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (Units) 7
Q1-C4 (PPM 317u
321u s27u |
| —— ~W\ 226U [T~ .
0
0

5,740 5,750 5,760 5,770 5,780 5,790 5,800 5,810 5,820 5,830 5,840 5,850 5,860 5,870 5,880 5,890 5,900 5,910 5,920 5,930 5,940

7 7 4000
MD: 5,775
Inclination: 30° MD: 5,870'
Azimuth: 357.51° Inclination: 29.39°
TVD: 5,263.85' Azimuth: 358.5°
VS:178.81' TVD: 5,346.37"

] VS: 192.09'

TN £

SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb 100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb 100% SLTY SH: gy-dk

rthy tex, non-sl calc, slty ip, abnt cly ip, occ plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ plty-plty, slty-rthy tex,

5, 1 glau, rr bent: rr yel min flor sdy ip, tr foss, rr glau, rr bent: rr yel min flor sdy ip, tr foss, rr glau,
f




T h J
600 Changed Shaker ROP: 348 ft/hr
300 screens at 6083' MD WOB: 23.3 kibs
@ 16:39 to 19:21 RPM: 80 rpm
405ft/hr MDST Pumpl: 92 spm
™ m o ~N f -
~ /\\\ N /] /\|\\|//|\\\|l:/( \\wmm@q /1\\./ R Pump2: 92 spm “
] SPP: 2,838 psi
\/ / ROP (ft/Hr) /\ /\ \/ , psi \:/1 Wl
. GAMMA (urfits A ]
117api N — n | -
o
109api
0
0
100p Mud Wt 9.8/ Vis 49 Mud Wt 9.8/ Vis 46 TG: 188u
Tpopo C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (Units)
Q1-C4 (PPM
Nwo,:
Nm,wwc - 210u
301u - 291u N ~—
0
. 5,950 5,960 5,970 5,980 5,990 6,000 6,010 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
4000
MD: 5,965’
Inclination: 29.63° M
Azimuth: 3.18° _:.
TVD: 5,429.06' A
VS: 203.04' n
V!

gy, lt gy ip, brn ip, v sft-sft, sb
non-sl calc, slty ip, abnt cly ip, occ
rr bent: rr yel min flor

G T

100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb
plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ
sdy ip, tr foss, rr glau, rr bent: rr yel min flor

100% SLTY SH: gy-dk gy,
plty-plty, slty-rthy tex, non




k k
600 ROP: 360 ft/hr
300 WOB: 28.2 kibs
RPM: 81 rpm
Pumpl: 92 spm
Pump2: 92 353t/
330ft/hr L ump spm r - b
N ~— - "N . 299ft/hr SPP: 2,885 psi /
//\\ mnvP&mXMﬂ NG ] ™ = SR
| 18api GAMMA Wnjits Nl T~ N ] V I\ 121¢
-] [— =
=1 /1/\1\(/\\ NN T TNV /)\/(u/\//l\\l\ll\\/\n/\\/ "/ S\ NN /\lll\//‘/ \ /\ MY N NN~ /] /:/ \l\\/ /7 /\/\/l\/ o
105api
0
0l
1000 TG: 211u
Tpopo C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (Units)
G1-C4 (PPM|
228u 228
I 210y - 253u
ll'lllnl — T— >
0
0
6,150 6,160 6,170 6,180 6,190 6,200 6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310 6,320 6,330 6,340 6,35(
4000
D: 6,154'
lination: 29.61° MD: 6,249’
clination MD: 6,344'

zimuth: 16.12°
/D: 5,593.41'
5:211.21"

Inclination: 27.61°
Azimuth: 15.83°
TVD: 5,676.81"
VS: 209.94'

Inclination: 25.14
Azimuth: 16.22°
TVD: 5,761.91'
VS: 208.75'

It gy ip, brn ip, v sft-sft, sb
sl calc, slty ip, abnt cly ip, occ
ent: rr yel min flor

7000

100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb
plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ
sdy ip, tr foss, rr glau, rr bent: rr yel min flor

g )
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100% SLTY SH: gy-dk gy, lt gy i
plty-plty, slty-rthy tex, non-sl cal
sdy ip, tr foss, rr glau, rr bent: rr

= =




- ¥
600 ROP: 311 ft/hr
300 WOB: 28.2 klbs
RPM: 80 rpm
Pumpl: 92 spm
o mmmﬁ:; Pump2: 91 spm wmj.i?
=< NN SPP: 3,347 psi ]
1| ROP (il a/ 7 7 hd /\\,/ Rl § 7 _
i GANIMA (unjits 123api 120api
gt p—— — 1 v ] i
0
0
1000 TG: 243u
10000 C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (Units)
G1-C4 (PPM
260u 259u 2/
- 252u - 254u _
N
N i
0
0

) 6,360 6,370 6,380 6,390 6,400 6,410 6,420 6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520 6,530 6,540 6,550

4000 5000 MD: 6,533'
Inclination: 21.01°
Azimuth: 24.59°
TVD: 5,935.24'

- VS: 201.4'

MD: 6,438' e i =
Inclination: 23.89°
Azimuth: 19.92°

TVD: 5,847.44' TVD SCALE CHANGE

VS: 206.27"
............................... TVD (f) TVD-(ft)

D, brn ip, v sft-sft, sb 100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb 100% SLTY SH: gy-dk gy, It gy ip, br
c, slty ip, abnt cly ip, occ plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ plty-plty, slty-rthy tex, non-sl calc, sl
~yel min flor sdy ip, tr foss, rr glau, rr bent: rr yel min flor sdy ip, tr foss, rr glau, rr bent: rr yel

& R




600 ROP: 309 ft/hr
300 WOB: 18.5 kibs
RPM: 81 rpm
Pumpl: 92 spm
346ft/hr Pump2: 91 spm
)/ %\ B ] ; (] SPP: 3,236 psi 304ft/hr
ROP MW — —
GANIMA (unjits 123api u\ 118api /\
0
0l
1000 TG: 214u
Tpopa C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (Units)
- G1-C4 (PPM| NNKE Nm_wq:
| 267u B 263u 8
P -~ ~l e el
0
0
6,560 6,570 6,580 6,590 6,600 6,610 6,620 6,630 6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740 6,750 6,76
5000 MD: 6,628' f f
MD: 6,723'

Inclination: 18.05°
Azimuth: 30.04°
TVD: 6,024.77"
VS:194.41'

Inclination: 16.71°
Azimuth: 26.59°
TVD: 6,115.43'
VS: 187.56'

1ip, v sft-sft, sb
y ip, abnt cly ip, occ
min flor

TVD (ft)

100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb
plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ
sdy ip, tr foss, rr glau, rr bent: rr yel min flor

100% SLTY SH: gy-dk gy, It gy ip, brn ip, v
plty-plty, slty-rthy tex, non-sl calc, slty ip, :
sdy ip, tr foss, rr glau, rr bent: rr yel min fls




ki
600 ROP: 257 ft/hr
300 WOB: 18 kibs
RPM: 81 rpm
Pumpl: 92 spm
Pump2: 91 spm
Hob ( SPP: 3,106 psi
GAMN unjits Nmu_ﬁ:,.: Nmoa,jq
NN 7
)l\/\/\\//\/ M N (,/ ~NN Nl/\/\ l\/\/\l\/ /\\/(\ /1 ///\/ d /\/\/\//\\/l\\/\/u\ /\/\\ul\/\l\ N MM N N
95api 98api
0
0
100p TG: 266u
Tpopo C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (Units)
C1-C4 (PPM 285U
248U -
279u - -
’Ill
— R
o 187u
0
0 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840 6,850 6,860 6,870 6,890 6,900 6,910 6,920 6,930 6,940 6,950 6,960
5000

MD: 6,818'
Inclination: 15.19°
Azimuth: 14.87°
TVD: 6,206.8'

VS: 184.57"

MD: 6,913
Inclination: 13.77°
Azimuth: 356.22°
TVD: 6,298.83'
VS: 187.99'

sft-sft, sb
abnt cly ip, occ

100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb
plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ
sdy ip, tr foss, rr glau, rr bent: rr yel min flor

100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-
plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt




T
600 m 7 7 7 _ 7 ROP: 207 ft/hr
300 M 9/01/2017 WOB: 20.7 klbs
= RPM: 81 rpm

Pumpl: 92 spm
Pump2: 91 spm

1L w,oiﬁ: SPP: 3,192 psi
ROP (ft/ N i 135api
GAMMA (urlits /\T N AN N/ \/\ \// %/I
I~ N ™~ - N
N AN A AR TV Y M N TV R e Y Y R T MRS
113api \\N,Oﬂ.:\?
Nam
0
0
1000 TG: 223u Mud Wt 9.8/ Vis 48
100001 C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (Units)
G1-C4 (PPM|
2660 282u
281u B 2o B
\‘ ™ -
- [~
0
0

6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060 7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7,160 7,17

5000

MD: 7,007

Inclination: 12.26°
Azimuth: 351.49°
TVD: 6,390.41'

MD: 7,102
Inclination: 10.69°
Azimuth: 12.62°
TVD: 6,483.55'

VS: 195.36'

VS: 199.56'

ft, sb 100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb 100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sk
cly ip, occ plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly if
sdy ip, tr foss, rr glau, rr bent: rr yel min flor sdy ip, tr foss, rr glau, rr bent: rr yel min flor




¥
6p0 ROP: 257 ft/hr
3po WOB: 17.5 kibs
RPM: 81 rpm
Pumpl: 92 spm
Pump2: 91 spm
ROP (ftH SPP: 3,234 psi 284ft/hr
T dAVMA (urlits mmwasq A . AEns N ; ~_ A
N1 B N = = Nﬁ“ )‘ﬁ/\ AN A \7/\, AV NTYY NN \/V.KK\//\/ A~ N Mo ~/N L\:\’OK\/\/\/\\//\)
// 103api \/\ ./ 109api
O /\
0
1pop TG: 314u
10opo C1: 100%
C2: 0%
C3: 0%
C4: 0%
GAS (Uni
a1-calP 318u ww,u-oc
288u - 277u I
== p——
. ~_ — N~ III’\ \\
0
0
0 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270 7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370
5000
_<_D”. NH.S. . MD: 7,292
Inclination: 8.6 inclination: 6.5°
Azimuth: 358.23° neinaton: o.
TVD: 6.577 22" Azimuth: 338.26°
VS: NOH mH.. TVD: 6,671.4'
- - VS: 206.96'
e B
. 100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb 100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb
), 0CC plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ
a00d sdy ip, tr foss, rr glau, rr bent: rr yel min flor sdy ip, tr foss, rr glau, rr bent: rr yel min flor




A ¥
6p0 ROP: 307 ft/hr
o WOB: 20.6 kibs
RPM: 80 rpm
Pumpl: 92 spm
Pump2: 91 spm
Hop (futh SPP: 3,382 psi
L N
GANIMA (unjits . L~ / Vg T~ 259ft/hr
AN A 120api — N~ A
PN~ AT Y N AN 24TV D NN EPy A /\\/Vo.amﬁ [ NAM AL AN HUATYYY LAV AN N~ N-h/AKY” YA
208ft/hr 104api
0
0
100p Mud Wt 9.8/ Vis 48 TG: 342u
THopo C1: 100%
C2: 0%
C3: 0% 614
C4:0% | la68u Y
, TTI7T TN TN
GAS (unifs) - = .\ N \\\\ N\ !
Q1-C4(PPM d NP> <3 ,J \
381u N~
|- ez 3520 / .\
™ =1 S Pad \
/l\\\. N \\
0
0
PSP Py R S TS lhvnasny

7,380 7,390 7,400 7,410 7,420 7,430 7,440 7,450 7,460 7,470 7,480 7,490 7,500 7,510 7,520 7,530 7,540 7,550 7,560 7,570 7,5

5000
MD: 7,386'
Inclination: 4.7° MD: 7,481'
Azimuth: 322.42° Inclination: 2.49° MD: 7,576
TVD: 6,764.96' Azimuth: 332.45° Inclination: Z
VS: 213.13' TVD: 6,859.77" Azimuth: 24.
TVR-(1 VS: 217.58' TVD: 6,954.6
W VS: 218.62'
100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb 100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb
plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ
ado sdy ip, tr foss, rr glau, rr bent: rr yel min flor sdy ip, tr foss, tr pyr, rr glau, rr bent: rr yel min flor




600 ROP: 313 ft/hr
3p0 WOB: 25.3 kibs Start o
RPM: 95 rpm curve :
C
Pumpl: 92 spm
Pump2: 91 spm
\/| SPP: 3,336 psi
ROP (futh) 303ft/hr M = . 148api
GAMMA (un ) |\/\ a8 /l [N /\/I\\l\ A/\ »(U(\ R LM \ M\ \/ /W
/N L au A -
107api ,
| 156ft/hr
0
0
100p Mud Wt 9.8/ Vis 48 Mud Wt: 9.9 TG: 609u
100000 Vis: 48 C1:96.7%
Yeild Pt: 12 C2: 2.1%
HTHP: 6.0@250 C3:1.1%
4200 z>_u>.\<m~mn 63.0/26.3 C4: 0%
1 Chlorides: 51,000 u 506U
\ S
S J1-C oy S [ P
i i N\ B
= o e I S R - < SRR 7
) S 298u I NS N
0
0
] x. AL PR L] - - - - - - - C¥L L X IL) AT ALt T A TR A PR S AT N R S R i A S Y S N R Y
30 7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,700 7,710 7,730 7,740 7,750 7,760 7,770 7,780
5000
26° MD: 7,671’
86° Inclination: 0.28° MD: 7,766
o Azimuth: 300.66° Inclination: 0.03°
TVD-(ft) TVD: 7,049.67' Azimuth: 82.28°
VS: 218.5' TVD: 7,144.67'
" VS: 218.7'
i

100% SLTY SH: gy-dk gy, It gy ip, brn ip, v sft-sft, sb
plty-plty, slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ

100% SLTY SH: gy-dk gy, It gy ip, v sft-sft, sb plty-plty,
slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ sdy ip, tr
foss, tr pyr, rr glau, rr bent: rr yel min flor




6p0 M ROP: 210 ft/hr [T ] f. 7. R
i WOB: 9.7 klbs Stopped drilling t
f KOP for m_u_<_.. om. clean out Possun
\t 7790' MD - 92 Thm A Belly's & Sand Tr
Pumpl: 92 spm 201api at 7979' MD @ 06
Pump2: 91 spm \)./\/ to 08:05 MDST
SPP: 3,076 psi
ROP (ft/hr) s N \/I/\
N A \n> AMA (urfits 257ft/hr Np= \/ AR \// \/\l\/l\/\\l NALS ™ B )\//\/l\/:\/ N
\/\/\ VT /\\/) L= \/\/\1/ LN A S lﬂ/ i W — N wﬂ/\/\ /N~ L~ /\
.||/ 109api -/ 156ft/hr
vV
0
0
1000 TG: 303u | 5P00
10000 C1: 96.8% | 50000
C2:1.9%
670u C3:0.9%
481u \7,/ C4:0.4%
A 1,879
. w ™ |
o GAS (Units) A Iq 304 GAS (Units)
== juh PPM \“\ |,||||\.,// u Q1-C4 (PPM @
2 SN
'’ N
. /f. \\ N .l.’nﬂ: - _Omm Scale Change
e P gy e N 498u
0 0
=l 0 T - = R PR R G R S R o +I\
= Ty } 1=t
7,790 7,800 7,810 7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910 7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,9
7000 MD: 7,955'

Inclination: 16.07°
Azimuth: 288.63°
TVD: 7,331.2

VS: 244.97

TVD Scale Change

TVD ()

MD: 7,861
Inclination: 8.09°
Azimuth: 287.82°
TVD: 7,239.35'
VS: 225.36'

100% SLTY SH: It gy-gy-dk gy, v sft-mod frm, sb plty-plty,
slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ sdy ip, tr
foss, tr pyr, rr glau, rr bent: rr yel min flor

100% SLTY SH: It gy-gy-dk gy, v sft-mod frm, sb plty-plty,
slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ sdy ip, tr
foss, tr pyr, rr glau, rr bent: rr yel min flor




¥
i 600 Sharon Springs Top
° 3po MD 8158', TVD 7511'
) 7 \;
ap \/
23 \ H
174api /\ |/\ //: A 160401 | N //\
NN N s PN MV \
ROB i | A OIS L s L AN N AL AN N ~ AN MM
~—1 “ ROP: 217 ft/hr ~NH AW MM 7
214ft/hr L
Vs 1| /N WOB: 8.2 kibs / /
7 RPM: 81 rpm 153fuhr 1/
Pumpl: 92 spm
o Pump2: 91 spm
0 SPP: 3,040 psi
5000 TG: 1,157u Mud Wt 9.8/ Vis 46
5popa C1:92.7%
C2: 4.3%
C3:3%
C4: 0%
|
GAS (Units)
G1-C4 (PPM|
/ 886U 1,346u 911u Lose
= ,025u
\. - [ il e~ -
N 711u L oy S P
o= F =0 ===t ERidi ~ b T [ T T A
0 - = e -
90 8,000 8,010 8,020 8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130 8,140 8,150 8,160 8,170 8,180 8,190
7000
MD: 8,050’
Inclination: 26.29°
MD: 8,145'

Azimuth: 268.37°
TVD: 7,419.78'
VS: 278.43'

Inclination: 34.75°
Azimuth: 276.74°
TVD: 7,501.58'
VS: 325.6'

TVD (ft)

100% SLTY SH: It gy-gy-dk gy, v sft-mod frm, sb plty-plty,
slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ sdy ip, tr
foss, tr pyr, rr glau, rr bent: rr yel min flor

100% SLTY SH: It gy-gy-dk gy, v sft-mod frm, sb plty-plty,
slty-rthy tex, non-sl calc, slty ip, abnt cly ip, occ sdy ip, tr
foss, tr pyr, rr glau, tr bent: tr yel min flor




,,,,,,,,,,, - ¥
6po Niobrara A Chalk Top | |Niobrara A Marl Top
¥ MD 8235', TVD 7571 | | MD 8253, TVD 7582
H | AT NAAN
A7 N\ A N Nl A
| \ VM (/N N 163api N \ v /
BOP () Jai \/ \// N N V /\/|\1/ \/ \\n/\l\/\/ // A /AN
N~V I\ : /\ N\ \ \l/\/\\/ N
Ve N 152api ROP: 219 ft/hr 208ft/h
fu |~ 1I|/ - . T~ r
\/ P < WOB: 28.4 kibs A URN A —
ol RPM: 81 rpm
234ft/hr Pumpl: 92 spm u/\ /l\
o Pump2: 91 spm
0 SPP: 3,508 psi
5pop Mud Wt 9.8/ Vis 46 TG: 1,222u
Spopo C1:91.3%
C2:5.4%
C3:2.6%
N;Mﬂmc C4:0.7%
GAS (lnits) -] 1,742u
Q1-C4 (PP
1,876u B
p—— -~ —
T 2N AT N T T AT
P \ N 4 R ‘ FIN \
- = " I/I \‘ d 'lldq\\ et
Ty FTTTTT T Saf N
O
L O A O A O O O e o ey . P S AR A A AR O T e i e | N O e e gt 0 g e o
RLIURY A S R O 3y U O gy g ey e e % SF ) LEE R - s sk fo.qmps ol RS b
8,200 8,210 8,220 8,230 8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340 8,350 8,360 8,370 8,380 8,390 8,
T a T T T a T T T a T T T a T T T
S N R I e S T qp T TE TR T T L A I e T A e e T T e I e T T
s S O i S iy SR i S S PR N S il R i S,
7000
TVD Scal
MD: 8,240’
Inclination: 45.34° MD: 8.335'
Azimuth: mﬁ..ﬂwo Inclination: 54.59°
TVD: 7,574.2 Azimuth: 270.89°
VS: 385.92 TVD: 7,635.26'
: VS: 457.04'
— T P TR (RS i T T [ i N S T S Sttt (s s sy S Ry R T
arT T LL) T === - ol IT T ___ T . arT arT arT aT arT arT arT arT aT arT
TR TR TR TR fnrm e e e e T T T T m T T T
' o b ™ ._._.‘._._.“._._..“.“.._._..“.“.._._..“.“.._._..“.“.MH.“.“.H
20% SLTY SH: It gy-gy-dk gy, v sft-mod frm, sb plty-plty, slty-rthy tex, non-sl
calc, slty ip, abnt cly ip, occ sdy ip, tr foss, tr pyr, rr glau, tr bent 40% CHK: 70% CHK: med-dk gy, mot, sb blky-sb plty, frm, rthy, arg, v calc,
med-dk gy, mot, sb blky-sb plty, frm, rthy, arg, v calc, 40% MRLST: med-dk 30% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb, calc,
gy-blk, plty-sb blky, frm, rthy, arg, carb, calc: tr bri yel min flor, mod o in spl rr bent: rr bri yel min flor, mod o in spl




k3 UL R B B B

600/ || Niobrara B Chalk Top Niobrara B Marl Top ROP: 204 ft/hr Repair Pump #2 at 600
3P0 1| mMD 8412, TVD 7673 MD 8501, TVD 7705' || |WOB: 30.1 kibs 8548' MD @ 12:53 to 300
RPM: 80 rpm 13:21 MDST
H Pumpl: 92 spm
Pump2: 91 spm
SPP: 2,624 psi ard
ROP (ft/Hr) H_ D8 pst \/u A \/:\/\)\/\/\ /\/\/(\/\:/\:\//\\) L ROP
&\%2> _ A N200fthr | 129api pu L N~ 132api /7 GAY
NAL/] - N\ N NAM
N X M VARBAZN 4 205ith
y \\I\l/ - / -y - \\\/ - /| L |~ w\{/
= ~ = |~ | —~~
Vi f N /| W — N N ~
N
0 0
0 0
5000 Mud Wt 9.8/ Vis 46 TG: 1,549u 5000
50000 C1:84.1% 5000
C2:9.9%
2,648u -{C3: 4.4%
2,613 ’
I | | 28500 @, C4: 1.6% ]
\| i ;| _!_
GAS (Units) g // \‘I/ - da
G1-C4 (PPM LN ON \\\.. a1-C
1,916u t ~ II’ \ ’ NA \ll/ [ .I
N PASEERE: T ML iR
™ o K4
e / \ . ol N /i e EEE S
\ - O~ A AR
A\ SN=lo -5 T llll{\\ -
0 / P EEERE
[ e CF e i DT IS ) R e il Mt e e S T e i e e vt A LTSN Fol TR o el el e T P T [ O o Tt o R e A O A O Py R e 0, .
A e S PN XA P pis B jed .+ ..-....-...u_... ! B A, # 2, \
.00 8,410 8,420 8,430 8,440 8,450 8,460 8,470 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560 8,570 8,580 8,590 8,600
B e i T i R i S s P B R S
arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT arT
A L L A L U I L U A LRI L
7500 MD: 8,430’ 7500
Inclination: 66.04°
Azimuth: 268.6° MD: 8,524'
TVD: 7,682.23' Inclination: 75.35°
e Change VS: 536.73' Azimuth: 269.87°
B L R i I ol L s TVD: 7,713.28'
R T e o AR M
——
- ™ ._._....1._._..“.“.._._.._._.H.“.“.HJ..“4444*44444444&.444*44444 ._.ﬂ-._._._. ™ ._.“. T ._._....1““._.1““._.1 1L o ._._..“.“.._._..“.“.._._.._..._._.L
Ty T T T T T T T T o T o T T T T T T T T T A T T T T T T
60% CHK: dk crm-med-dk gy, mot, sb blky-sb plty, frm, rthy, arg, v 20% CHK: dk crm-med-dk gy, mot, sb blky-sb plty, frm, rthy, arg, v
calc, 40% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb, calc, 80% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb,
a00d calc, rr bent: rr bri yel min flor, mod o in spl calc, tr bent: tr bri yel min flor, mod o in spl a0
1 Yo . e et R _fm o B _fm
Ly L ¥ ...m_. ...m_. #‘.
2 4 2 4
Z T E i it oy ol e B g
YN TaM ;- 5 e ,.4_.1....




* T T T T T T T T
Landed curve at | |[ROP: 116 ft/hr 600
8701' MD, 7736' WOB: 21.9 klbs b
TVD @ 90° RPM: 81 rpm
Pumpl: 92 spm
179api Pump2: 91 spm
I >\(\/ SPP: 3,057 psi Hob dutly
L I
:guﬁ%mw\l///\/ /\/\\ /\/ 119api GAVMA (ut
N/ 208ft/hr ,\(/) ,\/)/\/\()\ /)\/\.)\.\((/\/\. I)\,I\/).\/)\/\(()\/\(\/\/I\(( \/\((/\/\/\()Q e = 4 )I“
— ~~ —_— —
197ft/hr
0
0
Mud Wt 9.8/ Vis 46 TG: 1,108u Mud Wt: 9.85 5000
° C1:83.2% Vis: 49 500001
C2: 10.1% Yeild Pt: 10
C3: 6.2% HTHP: 6.8@250
C4: 0.5% NAP/Water: 63.0/22.5
Chlorides: 52,500
(nits) 1,697u GAS (units)
4 (PPM H,N-omc 1,606u ,@ Q1-CA (PPN
1,601u -
> L - S - - = = - - (R S ! \\\\ T
g R e SIS — - - SN - ‘ -
At - , f i N SN2 7 s60 A1
‘\ g - - o =] - v
L = e SRS 0
P T frch S T HR A PR e ok L byt BN - - B2 YL A E e L Bl e P B PR RN e ey A 1Y -.-_\»_ I AT
8,610 8,620 8,630 8,640 8,650 8,660 8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8,790 8,800 8,
R s R
DB D e R L LI 0 Ly LT P o s L T (R LI A R 04
._-_un_-_u._._un_-_un_._-._-_u._-_un_-_un_._un_-_un_._un_-_un_-_un_-_u4444441444141444444444
— i il = — i il = — i il = — i il = — e
7500
MD: 8,619' . ' ——
f MD: 8,714 .
Inclination: mm.mmo Inclination: 90.15° “,nw__%mw_m
Azimuth: 268.54 Azimuth: 268.01° At
TVD: 7,731.24 TVD: 7,737.04' g
VS: 712.23' VS: 803.26" TVD: 7,7
. . VS: 893.
._._.._._.._._.._._. ._._.ﬁ._._.._._.HﬁHﬁHﬁHﬁH._._.“.:.“.:.“._._.“._._.“._.“.ﬁ._._.ﬁ._._.ﬁ._._.ﬁmﬁ._._.ﬁd.ﬁ.:.ﬁ._ﬂﬁ.qﬁﬂﬁﬂﬁﬂﬁﬂﬁﬂﬁ._._.ﬁﬂﬁﬂﬁ#ﬁi.ﬁ-
Aa._._.\._._.\._._.\._._.\\._._.\._._.\._._.\._._.\._._.\M._._.“._._.“._._.“._._.“._._.w\._._.\ﬂ\._._.\._._.\._._.w\._._.\._._.\._._.\._.ﬂ\._.ﬂ\._._.\._._.\._._.\._._.\._4w\._4\._4\._4\._.__..<qa.v_4
30% CHK: dk crm-med-dk gy, mot, sb blky-sb plty, frm, rthy, arg, v 10% CHK: dk crm-med-dk gy, mot, sb blky-sb plty, frm, rthy, arg, v
calc, 70% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb, calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb,
calc, tr bent: tr bri yel min flor, mod o in spl calc, tr bent: tr bri yel min flor, mod o in spl 8000




h J T
ROP: 206 ft/hr 600
WOB: 32.9 kibs 3p0
RPM: 80 rpm
Pumpl: 91 spm
Pump2: 91 spm
SPP: 3,481 psi
. ROP (ft/Hr)
U;m 234ft/hr |, 130api e \n/\\; urfits
g — — g ~ A -
Lt AN NS AN \,.Iﬁ,ﬂ; R 1%V\ A AV AN \/\/\/\//\\\/ A /\\/ \/\L\/\u \ - =L N
. 1
\/ 112api 226ft/hr
0
0
T
Mud Wt 9.8/ Vis 47 TG: 1,606u 5000
C1:88.8% Spopo
C2:7.8%
C3:3.2%
C4:0.2%
1,912u
| 1,808u 2105 GAS (Units)
| ; u C1-C4 (PPM
B 1,891u 1857y E
o N
i “\lllll 4 == \‘l- i -l-~FLL 1 - A P o O I
I|| - l/,l ‘\\\qq\ ~ \\\“ _ - \\\ “\ - l/ \W\ S I'I
N——+t"" S et - "N/ M EXe
- n..llld ““\ -.IIIll\\\. ,Id\ P v
= o
................ el S R A [ A ey A R [ Y N A O e Y= ke i i Arfl i (Al L 1 Y| .
a5 ¥ TS e S 4 T o S 4 TS e S T mtmreed, e e T el : _|.|| - O XA Y A ||F}.||...|| .JFEW ¥ r F IO TR ) CE RO SRS A - i - EICEE) (F 5 i ==
310 8,820 8,830 8,840 8,850 8,860 8,870 8,880 8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980 8,990 9,000 9,010
T T T T T T T T R T T T T T R T T T T R TR TR Ta TR TR T
L T T s T T T s T T T s T T T s T T T s T T T s T T T s T T T s T T T
4444444444._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_un_-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_uu_-_u._-_un_-_un_-_un_-_un_-_un_-_un_-_un_-_un_-_-._-_un_-_un_-_u44444444444444444444444
R T T T T R T R T R T T T T R T R T T T R T TR TR TR TR TR T TR MR TS T
7500
o' MD: 8,904' MD: 8,998'
n: 89.94° Inclination: 89.91° Inclination: 89.88°
266.14° Azimuth: 265.22° Azimuth: 269.9°
36.97" TVD: 7,737.09' TVD: 7,737.26'
)5 VS: 983.93' VS: 1,073.88'
I R L L e I e e L L L L L L B LA L L L L L ) (L U
\\4‘4‘4‘4‘4\\._-_-‘._-_-‘._-_-‘._-_-‘._-_-\\._-_-‘._-_-‘._-_-‘._-_-‘._-_-w\ﬁ‘.ﬂu‘._-_-‘._-_-‘._-_-\\._-_-‘._-_-‘._-_-‘4‘4\\4‘4‘4‘4‘4\\4‘! ‘._-_-u
5% CHK: dk crm-med-dk gy, mot, sb blky-sb plty, frm, rthy, arg, v 5% CHK: dk crm-med-dk gy, mot, sb blky-sb plty, frm, rthy, arg, v
calc, 95% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb, calc, 95% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb,
calc, rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl calc, rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl a00d




ROP: 222 ft/hr 600
WOB: 34.6 kibs 3p0
RPM: 86 rpm

Pumpl: 91 spm
Pump2: 91 spm

SPP: 3,525 psi
135api RO (it}
A A\ 12]2p! i~ ARPIA NN SN
225ft/hr \ 08fthr
0
0
TG: 1,838u 5000
C1:86.2% Spopo
C2:9.3%
C3:3.7%
C4:0.8%
2 o,ﬂw: 2,038u s dnie) 2 @mN
D) nits,
- 2,098u - 1893 C1-C4(PPM -
EEEES = LN Y
\-\\ N —F ‘|||::I.I/ — 1 - --r71717" N P e R Sl s
\\~ - SN =T S ol II'I “\\
s “rT AN \\\ A’ SE T
- ~ Il,\\ - A s N -
0
et T e e e e O O ) e o o e Pt e gt ey g O A U W O ) I e ) R g iy s
o BT PR Tl iy It Bl et bl vl Bl I FARe AR Ky R R P ok B ELE oL EH R ELY B AT ol AR b ol P ot F ) o frt=F o Sl
9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090 9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200 9,210 9,
T T T T T T T T T T T T T T T T R T T R T T R TR s TR T AT IR T
T aT arT arT aT aT arT arT aT aT arT arT aT aT arT arT arT aT aT arT arT aT aT arT arT aT aT arT arT aT aT T aT arT T
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MD: 9,093' MD: 9,188’

Inclination: 90.09° Inclination: 90.06°

Azimuth: 270.87° Azimuth: 267.01°

TVD: 7,737.29' TVD: 7,737.16'

VS: 1,166.06' VS: 1,257.61'
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15%
5% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, 10% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb pity, frm, rthy, arg,
arg, v calc, 95% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb
carb, calc, rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl carb, calc, rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl oD flor,
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MD: 9,283' MD: 9,378'
Inclination: 89.91° Inclination: 90°
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CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, 10% C
v calc, 85% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, 20% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, arg, v ¢
- calc, rr cal fl frac, rr wht mudst wi pyr, tr bent: tr bri yel min arg, v calc, 80% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb, ¢
mod o in spl carb, calc, rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl Tosg
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ROP: 235 ft/hr 600
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RPM: 85 rpm
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MD: 9,472' MD: 9,567"
Inclination: 89.82° Inclination: 89.78°
Azimuth: 268.23° Azimuth: 269.74°
TVD: 7,737.41' TVD: 7,737.74'
VS: 1,531.03' VS: 1,622.61'
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HK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, 10% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, 20% CHK:
alc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, arg, v calc,
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ROP: 235 ft/hr 600
WOB: 34.7 kibs 3po
RPM: 86 rpm
Pumpl: 91 spm
Pump2: 91 spm
SPP: 3,606 psi Hob du
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MD: 9,662' MD: 9,757

Inclination: 89.78° Inclination: 90.09°

Azimuth: 274.54° Azimuth: 278.83°

TVD: 7,738.11" TVD: 7,738.22"

VS: 1,715.42' VS: 1,809.54'
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dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, 20% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, 20% CHK: dk crn
80% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, arg, v calc, 80% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, arg, v calc, 80% |
rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl carb, calc, rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl carb, calc, rr cal
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1-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy,
MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, 20% CHK: dk crm-mec
| frac, tr bent: tr bri yel min flor, mod o in spl arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, arg, v calc, 80% MRLS
carb, calc, rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl Tosg carb, calc, rr cal fl frac
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7650
MD: 10,328' MD: 10,421
Inclination: 89.69° Inclination: 89.82°
Azimuth: 270.58° Azimuth: 270.86°
TVD: 7,739.68' TVD: 7,740.08'
VS: 2,365.84' VS: 2,456.2'
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/, tr It gy, mot, sb blky-sb plty, frm, rthy,
d-dk gy-blk, plty-sb blky, frm, rthy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, 5% CHK: dk crm-med-dk gy, tr It
nt: tr bri yel min flor, mod o in spl arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, arg, v calc, 95% MRLST: med-d}

carb, calc, rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl 2380 carb, calc, rr cal fl frac, tr bent: t




b 3
ROP: 238 ft/hr 600
WOB: 36.1 Kibs 3po
RPM: 85 rpm
Pumpl: 91 spm
Pump2: 91 spm
api A SPP: 3,752 psi
ROP (ft/Hr)
M NS p ) 260ft/hr camia ks 260ftt
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C1:81.2% Yeild Pt: 11
C2: 11.4% HTHP: 7.0@250
C3: 5.8% NAP/Water: 64.0/23.0
C4:1.6% Chlorides: 50,000 0
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7650
MD: 10,515 MD: 10,610'
Inclination: 89.78° Inclination: 89.85°
Azimuth: 270.63° Azimuth: 270.6°
TVD: 7,740.41" TVD: 7,740.71'
VS: 2,547.55' VS: 2,639.81'
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gy, mot, sb blky-sb plty, frm, rthy,
¢ gy-blk, plty-sb blky, frm, rthy, arg,
r bri yel min flor, mod o in spl

60% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy,
arg, v calc, 40% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg,
carb, calc, rr cal fl frac, tr bent: tr bri yel min flor, mod o in spl

60% CHK: dk crm-med-dk gy, tr It gy
arg, v calc, 40% MRLST: med-dk gy-
carb, calc, rr cal fl frac, tr bent: tr bri




ROP: 256 ft/hr 600
WOB: 34.3 kibs 3p0
RPM: 86 rpm
Pumpl: 91 spm
Pump2: 91 spm
r /\\/ RAR L e \/: /\/:\// ROP (ft/hr) = 141api
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7650
MD: 10,705’ MD: 10,800’
Inclination: 90° Inclination: 89.85°
Azimuth: 270.58° Azimuth: 269.26°
TVD: 7,740.84' TVD: 7,740.96'
VS: 2,732.07" VS: 2,824.06'
_.4_+44_+4#1#4#4#4#4#.fﬁjf“4#4#4#1#4#4#4#4#4#4#4#4#4#1#4%4.. T T T T T T T T T
L . 1 L
, mot, sh blky-sb plty, frm, rthy, 30% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, arg, 40% CHK: dk crm-med-dk gy, tr It gy, mot,
bik, U_.Q.wc blky, ?3._ rthy, arg, v calc, 70% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb, calc, 60% MRLST: med-dk gy-blk, plty-sb bl
yel min flor, mod o in spl calc, scat cal fl frac, scat bent: scat bri yel min flor, mod o in spl scat cal fl frac, scat bent, tr pyr: scat bri yel
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ROP: 238 ft/hr 600
WOB: 39.2 kibs 300
RPM: 85 rpm
Pumpl: 91 spm
Pump2: 91 spm
SPP: 3,878 psi Rob (it
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7650

MD: 10,895’ MD: 10,989’

Inclination: 89.88° Inclination: 89.85°

Azimuth: 269.4° Azimuth: 269.33°

TVD: 7,741.19' TVD: 7,741.41"

VS: 2,915.79' VS: 3,006.58'
_tdt4#4#1#4#4ﬂ4#44_+14_+4#4#4#4#1#4#4#4#4#1#4444L444 e B A R ) MO e
T T s T T T T e T e T T e T T T T "y M T T T T Mg T Ty T .w..WvﬁHdeHdHJL.H#H#H#H#H.L.
b blky-sb plty, frm, rthy, arg, v 30% CHK: dk crm-med-dk gy, tr It gy, mot, sb blky-sb plty, frm, rthy, arg, v 20% CHK: dk crm-med-dk gy, tr It gy, mot, sb blk
ky, frm, rthy, arg, carb, calc, calc, 70% MRLST: med-dk gy-blk, plty-sb blky, frm, rthy, arg, carb, calc, tr v calc, 80% MRLST: med-dk gy-blk, plty-sb blky,
min flor, mod o in spl cal fl frac, tr bent, rr fos frag, tr pyr: tr bri yel min flor, mod o in spl calc, tr cal fl frac, rr bent, tr pyr: rr bri yel min flo




ROP: 224 fifhr opd
WOB: 41.7 kibs 300
RPM: 80 rpm
Pumpl: 91 spm
Pump2: 91 spm
SPP: 4,153 psi 156api 150api
— ROP (ft/h p
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MD: 11,084 MD: 11,179' MD:

Inclination: 89.91° Inclination: 89.94° Incli

Azimuth: 269.97° Azimuth: 271.94° Azin

TVD: 7,741.61' TVD: 7,741.73' TVC

VS: 3,098.45' VS: 3,190.85' VS:

. T I T [T T I T I T I T I T k T I T I [T I T I T [T T I T I :

._._.H._._.H._._.H._._.\._._.H._._.H.:H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.‘\._._.H._._.H._._.H”__HéWSﬁH._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._

Hd”4”4”4”44”4”..-.-H..-.-H..-.-H....-H..-.-H..-.-H..-.-H..-.-H...-H..-.-H..-.-H..-.-H..-.-H....-H..-.-H..-.-H._-_u....-4144”4”4”4”4”44H4H4H4H4u

y-sb plty, frm, rthy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blk

0, . - - - -
frm, ::<.. arg, carb, v calc, 90% MRLST: med-dk gy-blk, plty mc. blky, ﬁ.:s mod hd, :3_ arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frr
r, mod o in spl carb, calc, tr cal fl frac, rr bent, tr pyr: rr bri yel min flor, mod o in spl L~ carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min




ROP: 198 ft/hr 7 7 7 7 _ 600
WOB: 28.4 klbs 9/03/2017 300
RPM: 80 rpm ==
Pump1: 91 spm | || TOOH for MWD Tool at 11319’
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7650
11,272 MD: 11,367' MD: 11,462’
nation: 89.88° Inclination: 90.28° Inclination: 90.43°
uth: 268.25° Azimuth: 267.51° Azimuth: 266.98°
. 7,741.88' TVD: 7,741.74' TVD: 7,741.16'
3,280.95" VS: 3,372.03' VS: 3,462.81'
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~ 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty,
y-sb plty, frm, rthy, arg
\-mod hd, rthy, arg v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd,
f carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt
flor, mod o in spl
' 7850
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ROP: 157 ft/hr 600
WOB: 13.6 kibs 300
RPM: 85 rpm
Pumpl: 92 spm
Pump2: 92 spm 176api A
SPP: 3,303 psi NN \//\:\/nr\\(/\ / 155api
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7650
MD: 11,556 MD: 11,651
Inclination: 89.97° Inclination: 90.31°
Azimuth: 265.75° Azimuth: 266.24°
TVD: 7,740.83' TVD: 7,740.6'
VS: 3,552.19' VS: 3,642.34'
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frm, rthy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, 1
rthy, arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy,
oin spl carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in
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ROP: 254 ft/hr 600
WOB: 21.1 kibs 300
RPM: 85 rpm
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MD: 11,746' MD: 11,841
Inclination: 90.15° Inclination: 89.94°
Azimuth: 267.64° Azimuth: 268.44°
TVD: 7,740.21' TVD: 7,740.14'
VS: 3,732.96' VS: 3,824.12'
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thy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy,
arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg,
spl carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl
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MD: 11,936 MD: 12,030'
Inclination: 89.85° Inclination: 90.03°
Azimuth: 270.04° Azimuth: 271.61°
TVD: 7,740.31" TVD: 7,740.41'

VS: 3,915.82' VS: 4,007.19'
_H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.._H._._.m.m.ﬁ._._.H._._.H._._.._H._._.H._._.H._._.H._._.H._+._H._+H._+H._+H._+H._+._H._+HW..H._+H._+H._+ H._._.H._._.H._._.H._._.H._._.._H._._.H_
L L ar L L L L L L L (TT L L L L L L L L L L L L L L L L L L L
H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.\._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.H._._.Hd._.._.«D.MBH._._.H._._.H._._.H._._.H._._.H._._.H._._. o T oy T Ty ™o T o T
._-_un_-_u._-_uu_-_un_-_un_-_u.._uu_-_un_-_un_-_-._-_uu_-_un_-_un_-_u._-_un_-_un_._un_-_u._-_un_-_un_-_uu_-_u444444444444444444414 ._-1._-1._-_-._-1._4._-1._-1._-1._-1._-1._-1._-1._4._-1._un_-_un_-_un_-_un_-_un_-_-._-_un_-_-._-_-._-_un_._un_-_un_.
arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg,
v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg,
carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl
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7650
MD: 12,125’ MD: 12,220’
Inclination: 89.72° Inclination: 89.82°
Azimuth: 271.05° Azimuth: 270.66°
TVD: 7,740.62' TVD: 7,741'
VS: 4,099.73' VS: 4,192.09'
S S B S B B BB B B B B AL B A S B B A
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10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v
v calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, calc, 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb,
carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl
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‘ 40% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 70% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb pity, frm, rthy, arg,

v calc, 60% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, v calc, 30% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg,

carb, calc, rr cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl oo carb, calc, scat cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl

L M, - S - ¥ e "




>: 254 ft/hr ¥ ool | LT T M TTT[T]] ROP- 27
B: 20.7 kibs 00| Repair rig electrical WOB: 22
Vi: 80 rpm at12615'MD @ RPM: 81
1p1: 92 spm 07:16 to 07:55 MDST PumpL:
np2: 91 spm Pump2: !
>: 4,207 psi Rob (it SPP: 4,2
I
.‘_.“_.mme_ GAMMA (unfits NmbﬁQJw
V = VYN 7Tr= =i
W N/ A~ /\/\—,\T . N L > NAA
g T AL 97api
153ft/hr
0
0
5000 7
Spopo 3,475u
3,670u 3:210u B
— -\ 3,301u
/ - ™N - - \\\ "
/ R e e ™N > — -~ - ” > = B R e P ) S /
N\ A s N~ -4 IR KPP L / e gl P N
G: 3,666u N\ L IR ) =~ ~ _ 1 GASWaitS) A = At N
' r - N ! N La" C1-C4 (PPM \\\ . ~ )"
1:58.7% ~l ~— Sefr /e SN~ TG: 3,
2:17.5% SLoL 1 M 2,118u C1: 86
3:16.2% ik C2: 8.
4:7.6% C3: 3.1
OE B ..:0.-:.-.:.- L S e S I 0 C4: 19
Bt thimnne L T WS N AU S PR A i i e o T e e el el Ve bafedm b mle g g do bl et == d == R U R N | P I A
B0 0 s e e 0 Ao T = o = o o :H_

12,500 12,510 12,520 12,530 12,540 12,550 12,560 12,570 12,580 12,590 12,600 12,610 12,620 12,630 12,640 12,650 12,660 12,670 12,680 12,690 12,7

L R, .
7650

vD: 12,505' MD: 12,600' MD: 12,694
nclination: 90.03° Inclination: 90.03° Inclination: 90.:
\zimuth: 272.34° Azimuth: 272.97° Azimuth: 272.6'
'VD: 7,741.99' TVD: 7,741.94' TVD: 7,741.79'
/S: 4,469.21' VS: 4,562.22' VS: 4,654.3'
4ﬂdﬂdﬂdﬂdﬂ._-_uwﬂ._-_uﬂ._-_uﬂ._-_uﬂ._-_uﬂ._-_u\ﬂ._-_uﬂ._-_uﬂ._-_uﬂ._-_uﬂ._-_uwﬂ._-_uﬂ._-_.._l.ﬂﬂ-‘.mvﬂ._-_uﬂ._-_u\ﬂ._-_uﬂ._-_uﬂ._-_uﬂ._-_uﬂ._-_u.\._-_uﬂ._-_uﬂ._-_uﬂ._ﬂﬂdwﬂdﬂdﬂdﬂ
H.ﬂHdH4”4”4”44”..-.-H..-.-H..-.-H..-.-H....-H..-.-H..-.-H..-.-H..-.-H....-H..-.-H..-.-.11..-.-H..-.-H....-H..-.-H._-_-H._-_-H4”.1”4”4”4”4”44”4”4”4

70% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 80% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg,

v calc, 30% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, v calc, 20% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg,

carb, calc, scat cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl carb, calc, scat cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl
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7650
MD: 12,789 MD: 12,884’
|5° Inclination: 89.91° Inclination: 89.82°
’ Azimuth: 272.83° Azimuth: 270.21°
TVD: 7,741.74' TVD: 7,741.96'
VS: 4,747.33' VS: 4,839.94'
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70% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 80% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg,
v calc, 30% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, v calc, 20% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg,
carb, calc, scat cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl carb, calc, scat cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl
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MD: 12,979 _<_U”. Hw_.oﬁ__
Inclination: 89.57° Inclination: 89.54°
Azimuth: 273° Azimuth: mﬂm.mpo
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80% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 60% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg,
v calc, 20% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, v calc, 40% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg,
carb, calc, scat cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl carb, calc, scat cal fl frac, rr bent, tr pyr: rr bri yel min flor, abnt o in spl
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7650
MD: 13,168' MD: 13,263
Inclination: 89.35° Inclination: 89.75°
Azimuth: 271.79° Azimuth: 269.92°
TVD: 7,744.12' TVD: 7,744.86'
VS:5,117.51" VS: 5,209.87"
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50% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 30% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v
calc, 50% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, 70% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb,
calc, scat cal fl frac, scat bent, tr pyr: scat bri yel min flor, abnt o in spl e calc, scat cal fl frac, scat bent, tr pyr: scat bri yel min flor, abnt o in spl




i 600
300
\ 166api Al 169api
(ANAARTARNNARN </\ﬁ7ﬁ</)</ At Ao~ AW S Ao A VMV MY S /O

ROP: 254 ft/hr

252ft/hr 252ft/hr WOB: 20.6 kibs
RPM: 80 rpm
Pumpl: 86 spm
o Pump2: 86 spm
0 SPP: 3,980 psi
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MD: 13,358' MD: 13,453'
Inclination: 89.42° Inclination: 89.38°
Azimuth: 268.66° Azimuth: 269.13°
TVD: 7,745.55' TVD: 7.746.55'
VS: 5,301.58' VS: 5.393.12'
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20% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 10% CH¥
calc, 80% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, 90Y
calc, scat cal fl frac, scat bent, tr pyr: scat bri yel min flor, abnt o in spl 2380 calc, scat cal fl frac, tr bent, tr pyr: tr bri yel min flor, abnt o in spl abnt cal 1
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7650
MD: 13,548’ MD: 13,642’
Inclination: 89.72° Inclination: 89.94°
Azimuth: 267.36° Azimuth: 267.47°
TVD: 7,747.29' TVD: 7,747.57'
VS: 5,484.37' VS: 5,574.27'
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: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 20% CHK: dk
» MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, calc, 80% MF
| frac & free cal, scat bent, tr pyr: scat bri yel min flor, abnt o in spl To50 abnt cal fl frac & free cal, scat bent, tr pyr: scat bri yel min flor, abnt o in spl scat cal fl fra
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MD: 13,737 MD: 13,832" MD: 13,927"
Inclination: 89.97 Inclination: 89.85° Inclination: ¢
1 . o . .
Azimuth: 268.81 Azimuth: 271.82° Azimuth: 271
TVD: 7,747.65 TVD: 7,747.8' TVD: 7,748
VS: 5,665.48 VS: 5,757.61' VS: 5,850.1¢
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crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-m
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3po WOB: 25.5 kibs
Pumpl: 86 spm
Pump2: 86 spm
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MD: 14,021 MD: 14,116
39.75° Inclination: 89.91° Inclination: 89.75°
0.97° Azimuth: 270.29° Azimuth: 269.78°
13’ TVD: 7,748.41' TVD: 7,748.69'
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ed-dk gy, tr It gy, mot ip, sb blky-sb plty, frm
dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, scat
I, tr bent, tr pyr: tr bri yel min flor, abnt o in spl

, rthy, arg, v calc,

5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm,

rthy, arg, v calc,

95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal

fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl

5% CHK: dk crm-med-dk
95% MRLST: med-dk gy
fl frac & free cal, tr bent,
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600 ROP: 252 ft/hr
300 WOB: 24.7 kibs
RPM: 81 rpm
Pumpl: 86 spm
Pump2: 86 spm
SPP: 4,068 psi
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MD: 14,211' MD: 14,306’
Inclination: 89.66° Inclination: 89.72°
Azimuth: 269.82° Azimuth: 267.84°
TVD: 7,749.18' TVD: 7,749.69'
VS: 6,125.45' VS: 6,216.96'
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gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc,
-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal
tr pyr: tr bri yel min flor, abnt o in spl

5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm,
95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg,

fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl
| _ | 1

e

R

rthy, arg, v calc,
carb, calc, tr cal

5% CHK: dk crm-med-dk gy, t
95% MRLST: med-dk gy-blk, |
fl frac & free cal, tr bent, tr py
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MD: 14,400' MD: 14,495'

Inclination: 89.78° Inclination: 89.75°

Azimuth: 265.84° Azimuth: 267.14°

TVD: 7,750.1' TVD: 7,750.49'

VS: 6,306.58' VS: 6,396.98"'
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r It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 10% CHK: dk crm-med-dk gy, tr It
vlty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, calc, 90% MRLST: med-dk gy-blk,
r: tr bri yel min flor, abnt o in spl o5 tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl 7 tr cal fl frac & free cal, tr bent, tr p)
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600 ROP: 254 ft/hr
3p0 WOB: 27.2 kibs
RPM: 85 rpm

Pumpl: 86 spm
Pump2: 86 spm
143api SPP: 4,166 psi ]
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MD: 14,590’ MD: 14.685'
Inclination: 89.75° Inclination: 89.91°
Azimuth: 267.44° Azimuth: 268.44°
TVD: 7,750.91" TVD: 7.751.19"
VS: 6,487.78' VS: 6.578.89'
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jy, mot ip, sb blky-sb plty, frm, rthy, arg, v 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-med-dk gy, tr It gy, mo
plty-sb blky, frm-mod hd, rthy, arg, carb, calc, 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal 95% MRLST: med-dk gy-blk, plty-sb blk
yr: tr bri yel min flor, abnt o in spl 7 fl frac & free cal, tr bent, tr pyr: tr bri yel
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60 Fault @ 14856 ROP: 259 ft/hr
300 MD, 7752' TVD WOB: 13.6 kibs
12' Down Throw RPM: 85 rpm
Pumpl: 86 spm
Pump2: 86 spm
SPP: 4,005 psi
36api ROP (ft/Hr) WM el
Nave / 3}§/> urfts \/\/ 258ft/hr 258ft/hr
- <> XY NN Y B
Sft/hr T TTM AN i /:\)\/J an= M M ~/ Iu/l./\ /\T
S
117api ™ 10%ap
0
0
5000 Mud Wt 9.8/ Vis 46 Mud Wt 9.8/ Vis 47
4.160u so0ffl4,147u 4,220u 3,618u 4,182u
=~ — . : —
11— % A N~ AN T ] ol
/ A g \/ \ .
.|IIIII11/ - e e N \ - P \ T
== \ /\ “ ~ PR L - N 4 \
Il 4 . //l\ r . 4 So R J--- "~
r GAS (units) . \s - y _
Q1-C4 (PPM - AN AR | | TG: 2,368u ::uu--..,// \\
RN (S0 SINSTT
C2:12.2% m i
C3:7.3% Y
C4:2.6%

1,750 14,760 14,770 14,780 14,790 14,800 14,810 14,820 14,830 14,840 14,850 14,860 14,870 14,880 14,890 14,900 14,910 14,920 14,930 14,940 14,950

T T T LB T T T LB T T T T T T T T T T T T T T T T T T T T T T T T T T
B B e R i I L L S I R T S
T T T LB T T T LB T T T T T T T T T T T T T T T T T T T T T T T T T T
B L i e I L L S I R R S
T s T T T s T s T
{650 _um:_ﬁ_
2
i
MD: 14,780 MD: 14,875
Inclination: 89.66° Inclination: 89.78°
Azimuth: 267.88° Azimuth: 270.57°
TVD: 7,751.54' TVD: 7,752.01"
VS: 6,670.1' VS: 6,761.79'
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t ip, sb blky-sb plty, frm, rthy, arg, v calc, 30% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 20% CHK: dk crm-med-dk gy, tr It gy, mot ip,
y, frm-mod hd, rthy, arg, carb, calc, tr cal calc, 70% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, calc, 80% MRLST: med-dk gy-blk, plty-sb blk
'min flor, abnt o in spl tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl tr cal fl frac & free cal, tr bent, tr pyr: tr bri ye
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6p0 ROP: 154 ft/hr
3po WOB: 11.2 kibs
RPM: 86 rpm
Pumpl: 86 spm
Pump2: 86 spm
SPP: 3,472 psi
ROP (ft/Hr)
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7650
MD: 14,969 MD: 15,064' MD: 15,1
Inclination: 89.88° Inclination: 90.03° Inclinatic
Azimuth: 272.3° Azimuth: 273.13° Azimuth:
TVD: 7,752.29' TVD: 7,752.36' TVD: 7,7
VS: 6,853.39' VS: 6,946.42' VS: 7,03
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sb blky-sb plty, frm, rthy, arg, v 60% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 40% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb b
y, frm-mod hd, rthy, arg, carb, calc, calc, 40% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, calc, 60% MRLST: med-dk gy-blk, plty-sb blky, frn
| min flor, abnt o in spl 7850 tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min
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6p0 = 7 _ 7 7 7 ROP: 284 ft/hr
o =1 9/04/2017 WOB: 28.5 kibs
= RPM: 85 rpm
Pumpl: 86 spm
Pump2: 85 spm
SPP: 4,297 psi
ROP (ft/hr) mﬂmﬂ\:q ! pst 281ft/hr
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59' MD: 15,254’ MD: 15,349’

n: 89.91° Inclination: 89.85° Inclination: 90°
273.23° Azimuth: 272.54° Azimuth: 272.35°
52.41' TVD: 7,752.61' TVD: 7,752.73'
0.61' VS: 7,132.7' VS: 7,225.64'
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ky-sb plty, frm, rthy, arg, v 20% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb pity, frm, rthy, arg, v 20% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sl
-mod hd, rthy, arg, carb, calc, calc, 80% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, calc, 80% MRLST: med-dk gy-blk, plty-sb blky, frm-moc
flor, abnt o in spl tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor,
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6po ROP: 282 ft/hr
o WOB: 27.5 klbs
RPM: 85 rpm
Pumpl: 86 spm
160 Pump2: 86 spm
apl SPP: 4,280 psi A
N L4, A\ 152api L
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MD: 15,443 MD: 15,538
Inclination: 89.82° Inclination: 89.91°
Azimuth: 272.31° Azimuth: 270.39°
TVD: 7,752.88' TVD: 7,753.11"
VS: 7,317.57" VS: 7,410.11"
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) plty, frm, rthy, arg, v 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty
I hd, rthy, arg, carb, calc, calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd,
abnt o in spl Taso tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt
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ROP: 282 ft/hr
WOB: 30 klbs
RPM: 85 rpm
Pumpl: 86 spm
Pump2: 85 spm
SPP: 4,455 psi
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MD: 15,633' MD: 15,727
Inclination: 89.88° Inclination: 89.82°
Azimuth: 269.59° Azimuth: 269.06°
TVD: 7,753.28' TVD: 7,753.53"
VS: 7,502.13' VS: 7,592.9'
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, frm, rthy, arg, v 20% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, 20% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm,
rthy, arg, carb, calc, calc, 80% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, 80% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy,
o in spl 7 tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in ¢
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> ROP: 282 ft/hr
282ft/hr 283ft/h
WOB: 25.9 Kibs ]
RPM: 86 rpm
| Pumpl: 86 spm
0 Pump2: 86 spm
0 SPP: 4,374 psi
5000 Mud Wt 9.9/ Vis 48 TG: 2,399u
Spopo C1: 85.1%
C2:9.6%
3,258u 2 641u C3: 4.5% 2,845u
L B C4: 0.8% E
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MD: 15,822 MD: 15,917

Inclination: 89.75° Inclination: 89.82°

Azimuth: 268.92° Azimuth: 271.12°

TVD: 7,753.88' TVD: 7,754.24'

VS: 7,684.49' VS: 7,776.51'
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rthy, arg, v 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy,
arg, carb, calc, calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb,

fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl
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MD: 16.011° MD: 16,106’
| _.. e 90.06° Inclination: 89.97°
hm _:mﬂ_wm.d P Azimuth: 272.51°
jN\__%,uﬂ.E b TVD: 7,754.31'
s : VS: 7,961.01'
VS: 7,868.15'
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arg, v calc, 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg,
calc, tr cal 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc

fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl
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_ N ROP: 280 ft/hr || [ T \
' WOB: 37.6 kibs \ 279ft/hr
RPM: 86 rpm
Pumpl: 86 spm
o Pump2: 85 spm
0 SPP: 4,527 psi
19.85/ Vis 47 5pop TG: 1,655u
Spopo C1:85.7%
C2: 9%
C3: 4%
C4:1.3%
2,095u
GAS (uinits) 2,342u
1909 C1-C4 (PPM - 1,511u 2,150u
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MD: 16,201' MD: 16,296 MD: 1
Inclination: 90.06° Inclination: 90.06° Inclinz
Azimuth: 273.04° Azimuth: 272.25° Azimu
TVD: 7,754.29' TVD: 7,754.19' TVD: i
VS: 8,054.07' VS: 8,147.08' VS:
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5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v
95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc,
fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl
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600 ROP: 276 ft/hr
300 WOB: 34.1 kibs
RPM: 80 rpm
Pumpl: 86 spm
Pump2: 85 spm
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3,390 MD: 16,485' MD: 16,580'
tion: 90.18° Inclination: 90.28° Inclination: 90°
th: 271.04° Azimuth: 269.66° Azimuth: 268.51°
,753.99' TVD: 7,753.61" TVD: 7,753.38'
238.76' VS: 8,330.92' VS: 8,422.55'
il 4sdoﬁﬂ#ﬂ$ﬂ$ﬂ L e ) R e e e B e Mo e e e e e R e e e B e Mo er e e e e e s
arT arT T arT arT arT arT ar arT arT arT arT ar arT arT arT arT ar arT arT arT arT ar arT arT arT arT T arT arT arT arT ar arT
40% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc,
calc, 60% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal
tr cal fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl 7 fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl
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o ROP: 284 ft/hr
3po WOB: 37.3 kibs
RPM: 80 rpm
Pumpl: 86 spm
Pump2: 85 spm
NAA : SPP: 4,606 psi 152api
- 141api ’ — )
«.g\_\;ﬁm&«cﬂ\// LN \/\>|\ Z\ \J /\m - Z Vi . b -’ 7 /\I(\/‘ \\/ \/\/ A \I\/ > — . I\\/\/\il/ . \I\I\Illl\(/ \/ \/\l{l\(\/l \/ \-
/ |
\\ 289ft/hr 260ft/hr
0 \ |<
0
5000 TG: 2,982u Mud Wt 9.8/ Vis 46 7
Spopo C1:86.4% 7 2o
c2:9%  |3,116u =
2,861u C3:3.9% B E
.0 70 e
E . c407% | T
N ~ BN ST 2,426U e T
1 _u&?|..|llllll:/ ““ \ ¢/ \‘\ \I||.|l
g P ’ N / “\I\ - z/ \\llll ™~ \\ ||||||
g N — |t N A ~ =l -
’ ’, ¢// \\ _ L4 Ny o ~LLlJ.-
lll’l\ \.l R e L L e e M R Rt i R
J-
0
ST el At 0 e Rl el el i i e e I i 8 Tt SRS PR D) Bt 8-S ol e i 3 e ol e P ek e e ekt il ok el e 3=l el P e e e il el el i
0 16,600 16,610 16,620 16,630 16,640 16,650 16,660 16,670 16,680 16,690 16,700 16,710 16,720 16,730 16,740 16,750 16,760 16,770 16,780 16,790
s g bl il gl il
qddddddddddd._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_-._-_uu_-_un_-_un_-_-._-_uu_-_un_-_un_-_-._-_uu_-_un_-_un_-_-._-_un_-_un_-_un_-_-._-_un_-_uu_-_un_-_-444444444444444444441
qddddddddddd._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_-._-_uu_-_un_-_un_-_-._-_uu_-_un_-_un_-_-._-_uu_-_un_-_un_-_-._-_un_-_un_-_un_-_-._-_un_-_uu_-_un_-_-444444444444444444441
T T e R T R R T T T R T R T R T R T R T R A A T R R T AT T
7650
MD: 16,674 MD: 16,769
Inclination: 90.15° Inclination: 90.12°
Azimuth: 271.29° Azimuth: 272.48°
TVD: 7,753.26' TVD: 7,753.03'
VS: 8,513.55' VS: 8,606.29'
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5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc,
95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal
fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl 7
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o WOB: 14.9 klbs ;
RPM: 80 rpm
Pumpl: 87 spm
Pump2: 86 spm
. SPP: 3,982 psi
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5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc,
95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, tr cal
fl frac & free cal, tr bent, tr pyr: tr bri yel min flor, abnt o in spl fl frac & free cal, tr bent, tr pyr: tr bri <m_ min flor, abnt o in spl
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5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v
95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, calc, rr cal calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky
850 fl frac & free cal, rr bent, tr pyr: rr bri yel min flor, abnt o in spl 7 7 ip, calc, rr cal fl frac & free cal, rr bent, tr pyr: rr bri yel min flor, abnt o in spl 2850
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Inclination: 90.25° Inclination: 89.78° Incli
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50% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 10% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v 5% |
calc, 50% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky calc, 90% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky 95%
ip calc, rr cal fl frac & free cal, rr bent, tr pyr: rr bri yel min flor, abnt o in spl ip calc, rr cal fl frac & free cal, rr bent, tr pyr: rr bri yel min flor, abnt o in spl T calc
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CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK:
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dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crr
ST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky ip 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky ip 95% MRLST: nr
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7650
MD: 18,095 MD: 18,189
Inclination: 90.18° Inclination: 90.95°
Azimuth: 270.08° Azimuth: 272.66°
TVD: 7,756.87' TVD: 7,755.94'
VS: 9,882.91' VS: 9,974.48'
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n-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-me
ied-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky ip 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky ip 95% MRLST: med-d
ic & free cal, rr bent, tr pyr: rr bri yel min flor, abnt o in spl calc, rr cal fl frac & free cal, rr bent, tr pyr: rr bri yel min flor, abnt o in spl calc, rr cal fl frac & f
Tt Tl A R Rl B (T — - -

L

i

g




N -~ a
>\>k/\>\)\<)\ H%%_\>(\()<\/i<<« RN Via YA
> \/r\/\\l\// /\\/\/\/I\I\Il\/\/\/\l\\ll\/\\/\\/\l\/ﬁ/\ﬁ\ Mou (ftZhr).

AMA (unfits

L~/ Nt
— 141api L ROP: 247 ft/hr | i
[ | WOB: 27.6 klbs 248ft/hr
150ft/hr RPM: 80 rpm
Pumpl: 86 spm
Pump2: 85 spm o
SPP: 4,727 psi 0
TG: 2,654u 5000 Mud Wt 9.9/ Vi
C1:85.2% Spopo
C2:9.7% 3,120u w,m,w,mc
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7650

MD: 18.284" MD: 18,379

Inclination: 90.8° Inclination: 90.86°

Azimuth: 272.46° Azimuth: 273.22°

TVD: 7.754.49' TVD: 7,753.11"

VS: 10.067.45' VS: 10,160.52"
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d-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-med-dk gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc, 5% CHK: dk crm-med-dk
k gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky ip 95% MRLST: med-dk gy-blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky ip 95% MRLST: med-dk gy-|

calc, rr cal fl frac & free cal, rr bent, tr pyr: rr bri yel min flor, abnt o in spl calc, rr cal fl frac & free ¢
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Reached TD of 18483’
MD 21:22 MDST on
249ft/hr @
9/4/2017
s 47 Mud Wt: 9.7
Vis: 46
Yeild Pt: 10
HTHP: 9.4@250
NAP/Water: 65.0/22.0
2,631u Chlorides: 45,000
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MD: 18,459’ MD: 18,483’
Inclination: 90.95° Inclination: 90.95°
Azimuth: 273.51° Azimuth: 273.51°
TVD: 7,752.03' TVD: 7,751.63' THANK YOU FOR
VS: 10,239.13' VS: 10,262.69'
: : USING COLUMBINE
LOGGING INC.
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gy, tr It gy, mot ip, sb blky-sb plty, frm, rthy, arg, v calc,
blk, plty-sb blky, frm-mod hd, rthy, arg, carb, chky ip




