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Well Name: Horsetail 30G-3139
API: 0512343032
Location: SWNE SEC 30-T10N-R57W
License Number: Region: Redtail Field
Spud Date: 1/5/2017 Drilling Completed: 1/10/2017
Surface Coordinates: Lat.: 40.810528 Long.: -103.792342

Bottom Hole
Coordinates:
Ground Elevation (ft): 4740 K.B. Elevation (ft): 4761
Logged Interval (ft): 5150 To: 13980 Total Depth (ft): 13980
Formation: Niobrara

Type of Drilling Fluid: Water Based Mud
Printed by HORIZONTAL.LOG from WellSight Systems 1-800-447-1534 www.WellSight.co

OPERATOR

Company: Whiting Oil & Gas Corp.
Address: 1700 Broadway Suite 2300
Denver, CO 80290

GEOLOGIST

Name: Todd Nakata, Kyle Newman, and Craig Dreiling
Company: Acme Geologic Consulting
Address: 108 Berry Street
Little Rock, AR 72205




Drilling Company

Unit Drilling Company
Rig 406

Gas Detection
Mudlogging Systems, Inc., M Logger, Model TGC, Total Gas and Chromatograph

Comments

Lithologies and tops at drilled depths, not corrected to elogs. Where the well bore gas is 100% methane, the C1 line is moved to 85% for graphical
purposes only.

ROCK TYPES

(I ~ o | Till

Congl — Cyan chk
(B Do) ERE e | _—|Chalk

Cht
Clyst

INERAL
Anhy
Arggrn
Arg
Bent
Bit
Brecfrag
Calc
Carb
Chtdk
Chtit
Dol
Feldspar
Ferrpel
Ferr
Glau

C][F][e] K] E& @ [ H[=] =] 0O E=

Hvymin
Kaol
Marl
Minxl
Nodule
Phos
Pyr
Salt
Sandy
Silt

Sil
Sulphur
Tuff

(][] B[] B[] (=] (3] [B] 6 & = B

-

[=] (&1 1 (2] (2] (E] (@] (7] [@] (3] (] (2] [d] (K] [E]

ACCESSORIES

OSSIL

Algae
Amph
Belm
Bioclst
Brach
Bryozoa
Cephal
Coral
Crin
Echin
Fish
Foram
Fossil
Gastro
Oolite

Pelec
Pellet
Pisolite
Plant

Finexin
Grainst
Lithogr
MicroxIn
Mudst
Packst
Wackest




B

[E]
(2]
(]

OROSITY

Earthy
Fenest
Fracture
Inter
Moldic
Organic
Pinpoint

Vuggy

SORTING

Well

Moderate
Poor

OTHER SYMBOLS

ROUNDING
Rounded

Subrnd

Subang
Angular

OIL SHOW
Even

[@] Spotted
Ques
Dead

INTERVAL
Core
Dst

EVENT

Rft
Sidewall




Oed] Qed]
TG, C1-C4 1066 e
TG (Units) —— [19:6 16
C1 (units) —_— 10e6| 10e6|
C2 (units)
C3 (units)
C4 (units) 1000 : go
£l MSI Model TGC Total Gas and e
10k5 Chromatograph| 1
Total Gas Calibrated to | i N M ] B ]
1% Methane = 100 units, NN o —1
99.0% Methane = 9900 units. NN N TG (Uthits)
'Gas Chromatograph Calibrated \::~ il\\\ C1 (unjits
to 1% C1-C4 = 10000 ppm. D i
\4“) uI ::} \ \4“) U
LA | | HEEEEEEEERN AEEm
10 /N } 10 \ d -
1 5 e o DN ] I e e
1000) ™~ T [1doo} \ L+
1000 ——
T 1 It /s
~ / | /
- = - T 1 \
J 81.5% Methane —
1 1 12.3% Ethane
A T e |
1|°|° ™ _// 190 4.7% Propane| ™
RERE 100 1.5% Buta
| | 1/6/2017-1/7/2017 [l 5% Butane | ]
Depth 00 5150 5200 5250 '
EL?)OS.I;Y-D’ R | | ol iMD 5183 TVD 513,65 . MD 5278 TVD 5
Acme Geo personal arrived T TAING 372 AZ 18244 g INCIa1IAZ 18
——on location and rigged up
by 18:00 on 1/5/2017. Drilled 5150-5200 Sitwt med gy-gy, sb biky
| out surface 2110" at 15:57 frm, non calc, rr Shmed gy, Itbrnip, | 5200-5250 Sitst med sb blk
v A < ay-gy, Y,
on 1/7/2017. KOP of 5150 sb plty, frm, non calc, rr ss, nsfoc, 95% frm, non calc, rr Sh med gy, It brn ip,
MD reached at 03:29 on sltst, 5% sh sb plty, frm, non calc, rr ss, nsfoc, 95% 5250-5300 Sltst med gy-gy, sb blky,
| 1/7/2017 sltst, 5% sh frm, non calc, rr Sh med gy, It brn ip
sb plty, frm, non calc, rr ss, nsfoc, 9
sltst, 5% sh
Well Bore Cross Section [/535; {2239)
6100 6100
(-1339) (-1339)
% Lithology
Y | (4 (=Y S0} =) i =)
1 1
Data Curves 31{1
ROP (min/ft)  — [ 445
Gamma (API)
Mud Weight (ppg}———  [RPP[(minffo}- ROP|(min/f)
Mid Whightl(phg i whightlipho A
— - ~] - =X L} 7 T
oA I N /NN |V"‘ NS A AFﬁ y A/ NN M
s 8




10e4]
10e6)
10e6}
10e6|
1000;
T0e 1
10e5]
T0e ——
G ——T 1 | ~
N T T yamN ad
Smm ! AEERNN a
TG (Units) L
G1 (unjts LA - \\
€24 | /4
. - ] 5 =i B .
N EBEEECEEEN T SaE N u
o — N
- >~ || | . | LT
» . |10 T 1 /[' A ol
- |- Bl 1900} T
™ e I 1000! i T ol
—1 1 T M T
/ /1]
A M ]
1
100 \\_ -
U
1ﬂo
10 - I
. 5300 5350 5400 5450 5500
MD 5373 TVD 5298.06 5100 TVD | MD 5468 TVD 5383.95
INC 21.8 AZ 188.17 Sub Sea (-339) INC 28.69 AZ 182.12
VS -233.18 DL 9.15 VS -192.88 DL 7.74
, 5300-5350 Sitst med gy-gy, sb blky, el
5% frm, non calc, rr Sh med gy, It brn ip,
sb plty, frm, non calc, rr ss, nsfoc, 95% 5350-5400 Sitst med gy-gy, sb blkY’
sltst. 5% sh frm, non calc, rr Sh med gy, It brn ip,
’ sb plty, frm, rr anhy, non calc, rr ss, 5400-5450 Sitst med gy-gy, sb blky,
nsfoc, 90% sltst, 10% sh frm, non calc, rr Sh med gy, It brn ip, 5450-5500 Sltst med gy-gy, sb blky,
sb plty, frm, rr anhy, non calc, rr ss, frm, non calc, rr Sh med gy, It brn ip, 55
Ise00 nsfoc, 90% sltst, 10% sh sb plty, frm, rr anhy, non calc, nsfoc, frn
(-839) 90% sltst, 10% sh sb
90
6100
(-1339)

[(min[ft
A A Ml Whightl(oh. u Hl
- == e ™~ o
/NA A A | WM IM 2 A A A A | S AA AL/ A A A /\
\7/ \/ \/ AP Y, \/ W\ 7 Vi bl \~~ A~ AP dichiiaaddY aad
v v 8_ v v v



10e4]
10e6]
10e]
,_Ee—e’_,,__,.\,__,f—'ﬂ Fia
A
s A 1390 ] \
1 /; 10e /! \ /
——— \ - / 10ed] , /
mnmEEL' pva 1de e fi = | n
N =y L1 ]
e —1 [ —
7 - (ahits) | |
J | el anll E?“"?I:S) ] mn \\
1 ni I [ N - — - JAVA M s [IRVAN
1l | T~ L] i (omkita (IR 4
SR SST/|RE/ J P DA -+ AENNNRRR==SNREN 1IN
~
/,_} \ N - // _/_./ 10 \\__// — L1 | \.J
Rl 190 Wt 9.7 R
Y I<SEY VanpZanvd 1909 Vis 32
1
|
_J/--/‘\_...\ A
N
N 1.93
/ \\/ 130
1 1do
5550 5600 5650 5700
MD 5562 TVD 5463.3 5100 TVD MD 5657 TVD 5536.45
INC 36.04 AZ 179.54 Sub Sea (-349) INC 43.17 AZ 177.41
VS -142.61 DL 7.95 VS -8212DL 7.64
NBRR 5595 MD 5490' TVD | _N400 5671' MD 5547' TVD
200 5532' MD 5437' TVD | | |

I
P300 5547' MD 5451’ TVD | I
P350 5575' MD 5474' TVD

SSPG 5587' MD 5483’ TVD

N250 5|663' MD 5541' TVD

I
N200 5648 MD 5530° TVD

N4('|30 5723' MD 55¢

{-N100 5605'MD 5497"TVD

I
e e | N430 5700° MD 5567' TVD
e = = el S |
E B
00-5550 Sitst med gy-gy, sb blky, E B B .
1, non calc, rr Sh med gy, It brn ip, 5600 s s fas =
. : : 5550-5600 Sitst med , sb blky, ™ T T Ty T T T Ty
plty, frm, rr anhy, non calc, nsfoc, frm, non calc, r Sh med gy, It brm ip (839)5600-5650 Chik It gy-oy, sb blky-sb pity, so0700 o A N R E
oslist 18%s sb plty, frm, rr Chk It gy, plty, rr Mrist mottled, dk lam, mod sft, rr mrlist dk | 56505700 Chk It ay-gy. sb blky-sh pity, 57005750 Mrlek di cv bk
dk gy, plty, tr bent, non calc, nsfoc, gy-blk, mottled ip, sb blky, mod frm, rr bik. mottied b, sb blky. mod frm. £ rist dk gy-
70% sltst, 10% sh, 10% chk, 10% mrist bent, mod cut, 80% chk 20% mrist gy t ’ mdo et 6'8;/5 hk 4y6°;n° . T! r slty, mod frm, tr Chk med [
’ ’ ! ent, mod cut, o C o mris blky-sb plty, mottled, dk la
rr inoc, rr bent, mod cut, 7!
30% chk
6100
(-1339)
1 /
s JT 1N
P J i yid
Sln=ai VY ROE \n '/ |
— P a
. - {h A0 N PGP A AV N A A fimS, - \
A | =N ALAAAA U X J
\'ATAY \ “ A A ’ \ N v w V\/ N~ \\A -y N AT —~AN A
W= V| A A e Ve mamtm Ve Vo E
8.




10e4]
10e
10e6|
fot ™~ —
™ L T N
i ——— — ~— B ~ | R L
1390 \\/1 // = \V 1] N\
T0e 1y
] i TOes = ——— I N
- P
M — ~ o - 1] HEEE- [ 1
TN L N L had
[ I I o 16 (Uit K\ Y} [ [\ - HE —
C1 (unfits \ I~~~ Pe \ ///__,,— — \//
R 7 =
\4‘: [!}3 / \4
c4 (urfit 1/
10 ™~~~
100 1
1000 N~
s
1
1
100
U
1ﬂo
100
5750 5800 5850 5900 59I
MD 5752 TVD 5602.99 5100 TVD | MD 5847 TVD 5660.58 MD 5941 T\
INC 47.89 AZ 180.37 [Sub Sea (-339) INC 57.38 AZ 182.67 INC 66.65 A
VS -14.37 DL 5.44 VS 61.01 DL 10.17 VS 143.79 D
L] L]
33" TVD N500 5785’ MD 5624" TVD N72|° 5905 MD 5689" TVD
1
N490 5768' MD 5614’ TVD N710 5877' MD 5676’ TVD
N700 5861' MD 5668' TVD
N730 5
T T T T b e 115600
o T T Tow e v o o I -
B =i
, sb blky, TrBTerrTr ™ T[T o T T wwpwﬂwwv;rETB
v-gy, sb 5750-5800 Mrist dk gy-blk, sb blky,
m, mod sft, slty, mod frm, tr Chk med gy-gy, sb
)% mrist, blky-sb plty, mottled, dk lam, mod sft, 5800-5850 Chk It gy-gy, sb blky-plty, 5850-5900 Chk It gy-med gy, sb
rr inoc, rr bent, mod cut, 70% mrlst, mottled, dk lam, mod sft, tr Mrist dk blky-plty, mottied, dk lam, mod sft, abnt | 5900-5950 Mrist dk gy-blk, sb blky,
30% chk gy-blk, sb blky, mod frm, grdg to chk Mrist dk gy-gy, sb blky, slty, mod frm slty, mod frm, tr Chk med gy-dk gy, sb
ip, rr bent, rr inoc, mod cut, 70% chk rr bent. It inoc, rr pyr mod cut. 50% blky-sb plty, mottled, mod sft, rr inoc,
30% mrlist chk 50’% mrlst, ’ ? mod cut, 80% mrlst, 20% chk
6100
(-1339)
PR TTIIRIErTEIIErErTTITIETTEIIrr i i EererrriirreRriiErreErrirereTeiofes
TFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTF T TTe T TTe T TTe TrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFT
T T o T o o T T o o 7o I W o T T AT s T T T T o T T o o T
0o
ROP[(infft
Gamma (APY)
Mud. htl(ppg
A Y\ /\ ) A . \ AN V A y = e \ T~ 7\
N \ /S / /NA 2\ A k ~ v/ M~ =my =~ AAENN N
‘r A\ 4 \V gl A\ 4 N
s.




10e4]
10e
| ' _/’—"—\ \
1 LAt T \ AN
100 // LT Bad B y
- T0e 1 = — = yd
- i L - b ~L\ ™~ pd
HB T0e —_’—/// [ ] - \ = \\ /
T = /’////F -—— \ ///\\\\ ~— ]
L 1 ] ~
T T | G AUits) LT M~ TN o ™~
/units)__/-—-'“’/ ] \./// I N S
3, I!I:’ \\__/ ] I
N N
v ——— -
10
100
1000}
4
1
1
100
U
1ﬂo
100
l5(.| 6000 6050 6100 6150
/D 5704.64 5100 TVD | MD 6036 TVD 5740.17 MD 6131 TVD 5770.01
Z 183.92 Sub Sea (-339) INC 69.43 AZ 181.37 INC 73.94 AZ 180.86
L 9.93 VS 231.79 DL 3.84 VS 321.93 DL 4.77
FT HAYS 6099' MD 5761' TVD N900 6156' MD, 577
1] L]
954' MD 5710 TVD lssoo
L] L]
™ s T |
L i L L LI e — T - B - T G o ™ ax ™
™ = = . B Bl L ) SN U S S LA R (L R R DU, ™ T -
F F
5950-6000 Mrist dk gy-blk, sb blky, i i i i [ [ [ | | | | | |
slty, mod frm, tr Chk med gy-dk gy, sb 2330:23% nn‘llr:)s:cdg t?gﬂ:(& Zl;zl'iqsy 6050-6100 Chk wht-gy, biky-plty, 6100-6150 Chk wht-gy, blky-plty, dk 6150-6200 Ch
blky-sb pIty,omottIed, m:)d stt, rr inoc, oh |’)|k mottI!ed rda to mrlst. mod s'ﬂ mottled ip, dk lam, mod sft, tr Mrist dk lam, mod sft, rr Mrist dk gy-blk, plty-sb mod sft, rr Mr
mod cut, 80% mrlst, 20% chk  bIKy, ! ,gd g 1 o > ot 40% gy-blk, plty-sb blky, mod frm, rr pyr. [—blky, mod frm, rr pyr, mod cut, 90% chk mod frm, rr py
rrh|'|(10c, rr pyr, mod cut, 60% mrlst, 40% mod cut, 80% chk 20% mrlst 10% mrlst 90% chk 10%
c
6100
(-1339)
L = T = -
r'|'|'Tr'ﬂ'-rr'|'|'Tr'|'|'TrTrTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTrTFTr
r_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr
T T T b T aT
1
Carmpmg (AR T\ y
N Mid htl(ph. = _ e AN NS A A Mm . A i fl
N o P =P ~ A W/ [\ VALVASTASY I\
i o 0 — pd /7 /N S S
™ v ~/ N ™ V[ ST \S - — M) —
8.




1066
1
10
M = 5 -
1066 T \ ,_
Wai L ] - —
~~_ \ 10007 ~ A \ mPd N
—h u —1 4 \ I - — —-—
~[ A \ i ~ N\ - L =
o T ™ T T TTT AT - ~ N B
Tl \ T~ 1T T 1 A LT N\ T~N—A 1]
L 7 (O - pu % |
—~\\\_’// 1 (urlits \\\\_ \ _’____~/// A ~\ L V1
= 77 P~ = == =
- \ = ™~ / :;’ :_];F T | | | | y
/ S S N
™ ..// N
|
\\.
1000
100
1000
100
61.1% Methane
20.5% Ethane|
11.6% Propane
68% Butane |
6200 6250 6300 6350
5100 TVD | MD 6225 TVD 5793.11 MD 6320 TVD 5806.13
Sub Sea (-339) INC 77.61 AZ 180.14 INC 86.62 AZ 183.51
VS 413.03 DL 3.97 VS 506.97 DL 10.11

Codell

6265' MD, 5800' TVD

I I
k wht, blky-plty, dk lam,

st dk gy-blk, plty-sb blky,

r, mod cut, brt min fluor,

lam, mod sft, tr Mrist dk gy-blk, plty-sb

I I R
6200-6250 Chk wht-gy, blky-plty, dk =~

6250-6300 Chk wht-gy, blky-plty, dk

blky, mod frm, mod cut, 70% chk 30%

lam, mod sft, tr Mrist dk gy-blk, plty-sb

| 6300-6350 Chk wht-gy, blky-plty, dk

lam, mod sft, rr Mrist dk gy-blk, plty-sb

mrist mrist blky, mod frm, mod cut, 70% chk 30% blky, mod frm, rr Sltst dk gy, blky, non
mrist calc, r Ss brn, non calc, mod cut, 50%
chk, 20% mrlst, 20% sltst, 10% Ss
6100
(-1339)
1
ROP|(Minff
mma-AP)
Mud |Weightl(nhg A —
I \ \ \ / N\ ot
. ~A . A N i N \ [
~~ gm amm s m N T TN N N N/ AN /N J
8.




10e4]
10e6|
10fe6]
106 /r \ _‘/
T\ I e o O —\ /1 /
1000 \ /T [P am 1do
= iERErZ = = i 7 ] I i
I — N ] ge%/"‘
—~—| /4 = ~— T ] ,\\ - N / — h_/ /_J X e
| —~—_ | T T —
A g - ~_ L \ /Y] —h LA
TG (Uiitsf \ = A — =T
g1 (urfi || a1 (ul
SRS 7 =717 S
_\“;) T !}} \ N 11 / \“: T
€ / it S C4-(ur
{ g -
10 10
1000 100
10000 1d00]
1 1
1 0] 1
1 1
100 100
T U
1% 1ﬂo
1 100
6400 6450 6500 6550 6600 ‘
5100 TVD | MD 6415 TVD 5809.71 MD 6510 TVD 5811.01 5100 T\Wp 6
Sub Sea (-339) INC 89.06 AZ 182.55 INC 89.37 AZ 182.4 Sub Se|Nc 8
VS 601.76 DL 2.76 VS 696.67 DL 0.36 VS 79
Curve landed 6415' MD at
11:54 on 1/7/2017
|5600 |5600
(-839) (-839)
6350-6500 Ss brn-trnsl, sb rd-sb ang, 6500-6650 Ss brn-trnsl, sb rd-sb ang,
fri-frm, mod sort, non calc, occ Sltst dk fri-frm, mod sort, non calc, tr Sitst dk
gy, plty, non calc, bri min fluor, mod gy, plty, non calc, bri min fluor, mod
cut, 60% Ss, 40% Sltst cut, 80% Ss, 20% Sltst
6100 6100
(-1339) (-1339)

1 1
445 445
ROP|(min[ft ROP|(min
mma-(APY) mma-(AP
Mud MWeightl(nhg 1dWeigh
- e
) . \

v T\ . aN Voo TN\ L\ aN 4'\‘ PaN DL\ Voo o N -’I \-'\ MV AL AL — /N/\/ J \4/\/_.\ ™ N\ '/ _\/\ ST\ TN\ ™\ Vo

8. 8




=0
c
-

‘»E %O—l

1
100
1do
1ﬂo
6650 6700 6750 6800

" T T T T e T
305 TVD 5811.76 MD 6699 TVD 5812.04 MD 6794 TVD 5811.38
0,73 AZ 182.5 INC 89.93 AZ 181.62 INC 90.86 AZ 180.9449)
1.58 DL 0.39 VS 885.51 DL 0.96 VS 980.49 DL 1.21

|s600
(-839)

6650-6800 Ss brn-trnsl, sb rd-sb ang,
fri-uncons, mod sort, non calc, rr Sitst
dk gy, plty, non calc, bri min fluor, mod
cut, 80% Ss, 20% Sltst

6100
(-1339)

1

115

ROP[(minfft

mma (AP|)
(nhg IM wdWhightl(phg
/ /
NN IAAANNIN NNV NN IANANNANNN \-/'\ N AAAAAA AL A\ AL\ AN\ P ..\ LA ALALNALALA A\ 2\

8.



10e4]
10e
| 10le 6
~ / N 10e6
) \\/ /| l 1000
I 1 | ]
=2 i / = ] = N | L N e —
N
N \-_ N \5
G
™~ a1
—--
: U9
i &
10
100
1000]
4
1
1
100
gquU
1ﬂo
100
6850 6900 6950 7000 70
MD 6888 TVD 5809.91 MD 6983 TVD 5808.5 |5100 TVD |
INC 90.94 AZ 179.47 INC 90.76 AZ 180.27 |Sub Sea (-339)
VS 1074.47 DL 1.57 VS 1169.46 DL 0.86
15600
(-839)
6800-6950 Ss brn-trnsl, sb rd-sb ang, 6950-7100 Ss brn-trnsl, sb rd-sb ang,
fri-uncons, mod sort, non calc, rr Sitst fri-uncons, mod sort, non calc, tr Sitst
dk gy, plty, non calc, bri min fluor, mod dk gy, plty-blky, non calc, bri min fluor,
cut, 80% Ss, 20% Sltst mod cut, 70% Ss, 30% Sitst
6100
(-1339)

rE

mma.




ot — |t 1
A =T
| ] i L] iy p%
g e e ,_,I //_/ T —|
—1 ——— —— 1 -
- - T+ ~_| - [ e e e -
e I e _~/,__/’_"_' T T~ N ._,/ /] // T 1|
\\ A F/
ts)
o li
U9 II :;: :
10
100
1000}
4
1
46.8% Methane
19.9% Ethane|
17.9% Propane
15.3% Butane|
50 7100 7150 7200 7250
MD 7078 TVD 5807.78 MD 7172 TVD 5808.8 5100 TVD | Py
INC 90.11AZ 180.59 INC 88.64 AZ 179.73 Sub Sea (-339) ING
VS 1264.45DL 0.76 VS 1358.45 DL 1.81 VS

15600
(-839)

7100-7250 Ss brn-trnsl, sb rd-sb ang,

fri-uncons, mod sort, non calc, tr Sitst

dk gy, plty-blky, non calc, bri min fluor,

mod cut, 70% Ss, 30% Sltst
6100
(-1339)

mma.
1 wbi

EE




10e4]
10e
10le 6
/1 = - 106l
L T T 1
\ N I ] /[/ 1000 T ,/ - e ]
I ] T0e: p.d
N\, ] P N [/ 10e5|
R N y/ - NS N7 [z ; aEEuEENEN]L 4 [ ] N
T t—t—1_ = | L 111 | | 1
b\ B J \// HEER ~~_:\ - il B — —
N TG (Uni
ANy 1
N % &
H \.‘Z | V
g 1 B
Wt 10.1
14 Vis 33
100
1000]
4
1
1
100
gquU
1ﬂo
100
7300 7350 7400 7450
" T T T T
) 7267 TVD 5811.65 MD 7362 TVD 5814.09 5100 TVD | MD 7456 TVD 5815.3
> 87.93 AZ 181.66 INC 89.12 AZ 183.52 [Sub Sea (-339) INC 89.41 AZ 183.44
1453.39 DL 2.16 VS 1548.26 DL 2.32 VS 1642.08 DL 0.32
|5600
(-839)
7250-7400 Ss brn-trnsl, sb rd-sb ang, 7400-7550 Ss brn-trnsl, sb rd-sk
fri-uncons, mod sort, non calc, tr Sltst fri-uncons, mod sort, non calc, t
dk gy, plty-blky, non calc, bri min fluor, dk gy, plty-blky, non calc, bri mi
mod cut, 70% Ss, 30% Sltst mod cut, 50% Ss, 50% Sltst
6100
(-1339)

1
A ROP (Ryin(TE
| Awkidneliphe
in——y I \LAL < i— =
| A V
A A A AN N AAAA A_AAN| N VAAAAAAAAAAAANAN NANNA NV MAAAAN/ aV.ANAV.V.V.V.V.V.V, ~
8



]

I

]

AN
BRI

=0
c
=

units

20107

A\

1
100
1do
1ﬂo
7500 7550 7600 7650 7700

MD 7551 TVD 5815.94 5100 TVD | MD 7646 TVD 5816.45
INC 89.82 AZ 184.03 [Sub Sea (-339) INC 89.56 AZ 183.34
VS 1736.87 DL 0.76 VS 1831.67 DL 0.78

|s600
(-839)

 ang, 7550-7700 Sitst dk gy, plty-blky, non
r Sltst calc, tr Ss brn-trnsl, sb rd-sb ang, |
n fluor, fri-uncons, mod sort, non calc, bri min

fluor, mod cut, 70% Sltst, 30% Ss

6100
(-1339)




10e4]
10e6]
10e6|
10e6|
L1 —t—— —
L = 1 o\ / / N F B
\ — 1 e o \ /r"‘\- 7/ N~
e m [T
/‘ pu = 1353 /r
'y ™ 1
NP 1] AEREDEES N ] EENENE ENERN
Si \pgan i il ! TN LN n
/4/:::::-_:52_—__’__// 1 b \ e - ——— TS
|/
c3 II N §
N NN €4-(unit:
10
100
10,00
4
1
1
190
U
130
100
7750 7800 7850 7900

INC 91.85 AZ 183.81

MD 7740 TVD 5815.29

5100 TVD
Sub Sea (-339)

MD 7835 TVD 5812.36
INC 91.69 AZ 182.36

770
non
ang

fluor, mod cut,

0-7850 Sltst dk gy, plty-blky, su
calc, abnt Ss brn-trnsl, sb rd-s
, fri, mod sort, non calc, bri min

To

7850-8000 Ss brn-trnsl, ¢
fri-uncons, mod sort, nor
dk gy, plty-blky, non calc

50% Sltst, 50% Ss

6100
(-1339)

slow cut, 60% Ss, 40% S

i
13
33

mma.

=

/,
DY
(
\




10e4]
10e
= - P -
~— 7 ~N—— 4
0e6
/ AT — \\\ A+ [ 10e ___,-\‘_\__\ \/ // | 1 — - | |
N J REE=N BN
’j NN Y/l 1900 D }(/ \\ //
7 — N ——— 1 — | ——
1 =N I ————J10e)| I AN ] N .
24 \SEERSARNSSARNY/Z (NN beunnulhns===SuAgnas/INAN SUNEY Ve T B SE\NMBPESEEE ====a
// N \\ B __// M N j 7 /,_&,—\j
— N TG (Udits) N
N C1 (unfits \ # N/
mmeafeat i
/ 5hd e S
10
100
1000}
4
1
1
100
1'ﬂ3
100
7950 8000 8050 8100 81
MD 7930 TVD 5809.51 5100 TVD | MD 8024 TVD 5807.45 MD 8119 TVD 5806.75
INC 91.75 AZ 181.95 [Sub Sea (-339) INC 90.76 AZ 181.38 INC 90.08 AZ 178.93
VS 211518 DL 0.44 VS 2209.12DL 1.22 VS 2304.11 DL 2.68
|5600
(-839)
e o e e e e e o o o B T e T L re e o e T e T o K S
b rd-sb ang, 8000-8150 Ss brn-trnsl, sb rd-sb ang,
 calc, tr Sitst fri-uncons, mod sort, non calc, tr Sitst
, bri min fluor, dk gy, plty-blky, non calc, bri min fluor,
Itst rr pyr, mod cut, 70% Ss, 30% Sltst
6100 T
(-1339)

1
s
LN 7 [
i whightlipho \ Y
0 I w \“ L T - \‘
\./] \w’\_, = A= I~ ~ s / \ — ~
N AN L1 N\ / A/ N ™ — VAN \ / Nt N, /
8.



/

\

\

W\

N\
\

\

=0

\N

20107

Iy Sy gy

56.2% Methane
18.5% Ethane |

13.2% Propane
121% Butane |
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MD 8213 TVD 5806.99
INC 89.63 AZ 177.78
VS 2398.06 DL 1.31

MD 8308 TVD 5808.09
INC 89.04 AZ 176.12
VS 2492.92 DL 1.85
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calc, tr Sitst
bri min fluor,

8300-8450 Ss k
fri-uncons, well

dk gy, plty-blky

rr pyr, slow cut
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62.1% Methane
18.7% Ethane

10.7% Propane
8.5% Butane |
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INC 90.16 AZ 183.98 INC 89.33 AZ 182.77 Sub Sea (-39
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52.0% Methane
20.4% Ethane|
16.2% Propane
11.4% Butane|
10150 10200 10250 10300 10

MD 10177 TVD 5811.87 5100 TVD | MD 10271 TVD 5810.61
INC 89.78 AZ 181.09 Sub Sea (-339) INC 91.75 AZ 180.96
VS 4360.41 DL 0.23 VS 445438 DL 2.1
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ang, fri-uncons, well sort, non calc, tr ang, fri-uncons, well sort, non calc, tr

Slitst dk gy, plty-blky, non calc, bri min Slitst dk gy, plty-blky, non calc, bri min
fluor, slow cut, 80% Ss, 20% Sltst fluor, slow cut, 80% Ss, 20% Sltst
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VS 5199.05 DL 1.38 VS 5292.03 DL 1.5 VS 5385.01 DL 2.54
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fri-uncons, well sort, non calc, tr Sitst non calc, occ Sltst dk gy,

dk gy, plty-blky, non calc, bri min fluor, calc, occ chk wht-gy, blk)

rr pyr, slow cut, 80% Ss, 20% Sltst mod sft, rr pyr, slow cut, -
6100 sltst, 30% ss
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/-plty, slty ip, dk gy, plty-blky, non calc, bri min fluor,
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slow cut, 80% Ss, 20% Sltst yel min flor, sl¢
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hk wht-gy, blky-plty, sity 11750-11900 Ss brn, sb rd, uncons,
rn, sb rd, uncons, non non calc, occ Sltst dk gy, plty-blky, non
y, plty-blky, non calc, calc, occ chk wht-gy, blky-plty, slty ip,
ow cut, 70% chk, 15% mod sft, yel flor, slow cut, 60% ss, 20%
sltst, 20% chk|
6100
(-1339)
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11900 11950 12000 12050 12100
MD 11952 TVD 5813.34 5100 TVD | MD 12046 TVD 5817.85
INC 87.11AZ 182.08 Sub Sea (-339) INC 87.39 AZ 181.02
VS 6134.78 DL 2.92 VS 6228.64 DL 1.17
|5600
(-839)
11900-12050 Ss brn, sb rd, uncons, 120!
non calc, sltst dk gy, plty-blky, non non
calc, mod frm, chk wht-gy, blky-plty, calc
slty ip, mod sft, slow cut, 70% ss, 20% 10%
sltst, 10% chk
6100
(-1339)
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|
64.5% Methane
19.8% Ethane|

10.0% Propane
5.7% Butane |

12150 12200 12250 12300
MD 12141 TVD 5821.63 5100 TVD MD 12236 TVD 5824.65

INC 88.05 AZ 181.77 Sub Sea (-339) INC 88.31 AZ 180.07
VS 6323.53 DL 1.05 VS 6418.47 DL 1.8

|s600
(-839)

50-12200 Ss brn, sb rd, uncons, 12200-12350 Ss brn, sb rd, uncons,
calc, sltst dk gy, plty-blky, non non calc, sltst dk gy, plty-blky, non
, mod frm, rr pyr, slow cut, 90% ss, calc, mod frm, rr pyr, slow cut, 60% ss,
sltst 40% sltst

6100

(-1339)
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12350 12400 12450 12500 12!
MD 12331 TVD 5826.53 5100 TVD | MD 12426 TVD 5826.33 MD 12520 TVD 5824.23
INC 89.42 AZ 181.68 Sub Sea (-339) INC 90.82 AZ 182.08 INC 91.74 AZ 181.86
VS 6513.44 DL 2.06 VS 6608.38 DL 1.53 VS 6702.3 DL 1.01
|s600
(-839)
=P
12350-12500 Ss brn, sb rd, uncons,
non calc, sltst dk gy, plty-blky, non |
calc, mod frm, rr pyr, slow cut, 60% ss,
40% sltst
6100
(-1339)
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550 12600 12650 12700 12750
5100 TVD | MD 12615 TVD 5820.58 MD 12710 TVD 5817.79
Sub Sea (-339) INC 92.66 AZ 182 INC 90.71 AZ 182.82
VS 6797.18 DL 0.98 VS 6892.05DL 2.23
|5600
(-839)
“F
12500-12650 Ss brn, sb rd, uncons, 12650-12800 Ss brn, sb rd, uncons,
non calc, sltst dk gy, plty-blky, non non calc, sltst dk gy, plty-blky, non
calc, mod frm, rr pyr, slow cut, 70% ss, calc, mod frm, rr pyr, slow cut, 80% ss,
30% sltst 20% sltst
6100
(-1339)
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12800 12850 12900 12950
5100 VD 12804 TVD 5816.54 MD 12899 TVD 5816.11
Sub S|NC 90.81 AZ 182.49 INC 89.72 AZ 179.62
VS 6985.94 DL 0.37 VS 7080.91 DL 3.23
|s600
(-839)
: : ; [

12800-12950 Ss brn, sb rd, uncons,
non calc, sltst dk gy, plty-blky, non
calc, mod frm, rr pyr, slow cut, 90% ss,
10% sltst

Ia1 00
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13000 13050 13100 13150 13200
MD 12994 TVD 5817.29 MD 13088 TVD 5818.88 MD 13183 TVD 5819.945100 TVD
INC 88.85 AZ 180.4249) INC 89.21 AZ 180.01 INC 89.47 AZ 182.45 |Sub Sea (-3
VS 71759DL 1.24 VS 7260.88 DL 0.58 VS 7364.85 DL 2.58
|5600 |5600
(-839) (-839)
12950-13100 Ss brn-trnsl, sb rd-sb 13100-13250 Ss brn-trnsl, sb rd-sb
ang, uncons-fri, non calc, tr Sitst dk gy, ang, uncons-fri, non calc, tr Sitst dk gy,
plty-blky, non calc, mod frm, slow cut, plty-blky, non calc, mod frm, slow cut,
70% ss, 30% sltst 80% ss, 20% sltst
6100 6100
e s I —— (1339)
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61.2% Methane 1
19.9% Ethane
18.8% Propane
7.1% Butane 1
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3250 300 350 3400
MD 13277 TVD 5819.59 MD 13372 TVD 5817.01 5100 TVD

INC 91 AZ 182.22
VS 7458.77 DL 1.65

INC 92.11AZ 182.31
VS 7553.66 DL 1.17

Sub Sea (-3

9)

|5600

(-839)

13250-13400 Ss brn-trnsl, sb rd-sb
ang, uncons-fri, non calc, tr Sitst dk gy,
plty-blky, non calc, mod frm, slow cut,

80% ss, 20% sltst

6100

(-1339)

R'(PF'(ﬁlTnn
:: \ mma-tAPY)
T ~ ~|ML;
| A\
o =0 ASa—as S NAADNANAN/ hmn ] N/ —~/




10e4]
1
10e!
- - 1006 \_
|t — 10e
i SERNAREEER|| puvs i
™N I e N '—'/
\\\ ) dfs \; ™\ )/ d ] . -
L ] / =
- —1 . — o - —— =S
\/\/ O -_/__,__// | | —\\ N LA a :'IHe_a \ N
AL LT O ga
BN o ~ TG (UBhits)
N W \Q\‘7 clt (urlits
v e
V Vi U9 I!}h
10
100!
1q00}
4
1
1
100
gquU
1%
100
13450 13500 13550 13600 13
MD 13467 TVD 5815.95 MD 13562 TVD 5816.72 5100 TVD
INC 89.17 AZ 182.88 INC 89.9 AZ 181.66 Sub Sea (-339)
VS 7648.54 DL 3.15 VS 774346 DL 1.5
|5600
(-839)
R e RN e AR R B e R AR R R e A i AEARAESEI rarsa s
13400-13550 Ss brn-trnsl, sb rd-sb 13550-13700 Ss brn-trnsl, sb rd-sb
ang, uncons-fri, non calc, tr Sitst dk gy, ang, uncons-fri, non calc, tr Sitst dk gy,
plty-blky, non calc, mod frm, rr pyr, plty-blky, non calc, mod frm, rr pyr,
slow cut, 80% ss, 20% sltst slow cut, 80% ss, 20% sltst
6100
(-1339)

1
i
ROP[(Min[fe
mma (AP})
1dWeightl(pba
i - i
l - A A el L/ L/ N ,A
N N 1Y Y M ~N/ N/ TN NN TNV a B




[
]

/
|
|

|
|
[
\
[
Bl
AV

\
I
/
[
I
L

|
|
[
\
[
J
:
/
&
P
~
\
\
|
|
|
|
I
[
EERS
/
[
/
\
L
/4
/
\
]
N '\\“\

2840

1
100
1do
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550 13700 13750 13800 13850

MD 13656 TVD 5816.03 MD 13751 TVD 5814.24 5100 TVD | MD 13846 TVD 5811.96
INC 90.94 AZ 180.7 INC 91.22 AZ 180.19 [Sub Sea (-339) INC 91.53 AZ 179.35
VS 7837.44 DL 1.5 VS 7932.42 DL 0.61 VS 8027.39 DL 0.94

|s600
(-839)

13700-13850 Ss brn-trnsl, sb rd-sb
ang, uncons-fri, non calc, tr Sitst dk gy,
plty-blky, non calc, mod frm, rr pyr,
slow cut, 80% ss, 20% sltst

6100
(-1339)
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13900 13950 14
MD 13921 TVD 5809.61 MD 13980 TVD 5807.48
INC 92.07 AZ 178.28 INC 92.07 AZ 178.28
VS 810233 DL 1.6 VS 8161.27 DL 0

TD of 13980 reached at
12:30 on 1/10/2017

13850-13980 Ss brn-trnsl, sb rd-sb
ang, uncons-fri, non calc, tr Sitst dk gy,
plty-blky, non calc, mod frm, slow cut,

80% ss, 20% sltst




