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Gas Detection

Drilling Company

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

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.

cht
Clyst

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

EIFE EHE B ME EHEEREOREZ

(I |
Congl

Dol

Hvymin
Kaol
Marl
MinxI
Nodule
Phos
Pyr
Salt
Sandy
Silt

Sil
Sulphur
Tuff

(1 [] G @] =] (3] 5] ¥ E] = 2

n

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

Comments

ROCK TYPES

ACCESSORIES

OSSIL

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

Pelec
Pellet
Pisolite
Plant
Strom

[&] [s] (%] (=] [4] @]

(0]
0

TRINGER
Anhy
Arg
Bent
Coal

Dol

TRAMWEDY

Till
|__.——F|Chalk

= Sltstrg
== ssstrg

XTURE
Boundst
Chalky
CryxIn
Earthy
FinexIn
Grainst
Lithogr
MicroxIn
Mudst
Packst
Wackest

B ECER=EOE,




o

[E]
(2]
(]

OROSITY

Earthy
Fenest
Fracture
Inter
Moldic
Organic
Pinpoint

Vuggy

SORTING

Well

Moderate
Poor

OTHER SYMBOLS

ROUNDING
[l Rounded
Subrnd
[&] Subang
Angular

OIL SHOW
Even

[@] Spotted
Ques
Dead

INTERVAL
Core
Dst

EVENT

Rft
Sidewall




10e4] 10e4]
TG, C1-C5 106 10e6]
TG (UNitS) e—— 110 26 112(:6
C1 (units) ———— |10e6 10e6|
C2 (units) 10e6, 10e6,
gi (units) — |ooo 1000
t - 6
co i) e MST Model TGC Total vay
(units) - Gas and Chromatograph f\ 3 =
10e5) Total Gas Calibrated to | AN 10e5) | - \
10 1% Methane = 100 units, AN T~ \ T T T
TG (O3 99.0% ||V|Tﬂ'|lai'le| =|9?00 wsgéi TG (O3 [// 5—/’
[ units. [ |/
a1 (unjt - a1 (unt
R |_Gas Chromatograph ‘/\/— m NN N b o / \ /
2131 u }1¥_Calibrated to 1% C1-C4 ~ 3 (uniit V4 ]
urfits) | = 10000 ppm. a\ Wit r=
as (urity) P / W T \ N I\‘k'\ a5 (ity) R | 1 1 ]
10 10 | -
1 N 100! \/ / \ -Jl/ e -‘ F
1000 0l —~/
1000] \/_ TN %3 LT
E + = i i / - =
- I - i / # [
1 \ v 7 \/\\ J / ~N—T |
100 . 75.5% Methane N
100 N P 12.1% Ethane /] ] \
ioo 9.3% Propane |14 b A
e 3.1% Butane | L
Depth 0C 5150 5200 5250
'-gt%OSeT}/aD(_3J MD5110 TVD 510864me) | MD5142TVD 514063 ——} =MD 5174 TVD 5172.§;———_'§UT_§2;;MD 5206 TVD 5204.4——— MD 5237 TVD 5234.92 MD 5269 TVD
‘Acme Geologic Consulting 27228l Tl unC aAz st ) BlebEsENC 8 Az 5108 INC 12.1AZ 357.5 INC 159AZ 0.8

+VS -6.53; -1V -33200 D VS 207 e e VS 98 L

arrived and rigged up on

4/20/2013 =
5150-5200 Sltst éy-ii gy sb b-l-ky-, sf-t-,_ =
arg, sl calc, grdg to Sh, abnt Sh dk == — .. T LT
gy-gy, sb-blky-sb plty, nsfoc 70% Sltst |- .. § .- - .. ::5200-5250 Sltst gy-It gy, sb blky, sft, .= 1F 00 22 00 226 %°|lo 2 00 22
30% Sh arg, sl calc, grdg to Sh, occ Sh dk 5250-5300 Sltst gy-It gy, sb blky,
gy-gy, sh-blky-sb plty, v slow faint yel arg, sl calc, grdg to Sh, rr Sh dk
cut 70% Sltst 30% Sh sb-blky-sb plty, 90% Sltst 10% S
KOP 5156' reached at 18:00
. on 4/21/2013
Well Bore Cross Section ‘(5_%%3) ‘(5.6323)
6100 6100
(-1354)

% Lithology

I T2V =4 a) $2102)
Data Curves 3 iw
ROP (min/ft) — (¢}
Gamma (APl)  —— CADE Dirilling
Resistivity —  [ROP[minfit Rig#21 ROP|(jinfft
dsiktility | | Rdsikeilit) | I\ N
[ . I\ A
~ N
§ - a=Esas iamam = e
5do 5do




10e4!

10e6]

10e6

10e6|
10e6|

1700

OTfitg)

unfits| ]

uml% a // B —\
\
Q

unfit

litd) | N r—, 11 / A N

\
Talolo o NN

\ \gwaH

- I 1 r) LT 1~—1 g N / g
/

LN N F/H 1] T N o

—

10

aaaul ] AT T DT E

o

NN
<
<
N
/
~
ﬁ\\
N
—

|\ =
<
e
=

T I
] =i y ]
- 72.6% Methane — 1 i
13.2% Ethane
= L 8.8% Propane
N4 5.4% Butane
5300 5350 5400 5450 5500
MD 5300 TVD 5295.55 MD 5332 TVD 5325.6 MD 5364 TVD 5355.17 MD 5396 TVD 5384.31 MD 5427 TVD 5412.18 MD 5458 TVD 5439.55 MD 5490 TVD 5467.09

INC 188AZ 22 INC 21.4 AZ 359.9 INC 23.6 AZ 358.9 INC 25.2 AZ 358.744) INC 26.7 AZ 357.7 INC 29.3 AZ 359.9 INC 31.9 AZ 359.8
VS 19.04 VS 30.02 VS 42.27 VS 55.49 VS 69.05 VS 83.6 VS 99.88

\

—————
{
N

1 5300-5350 Sltst gy-It gy, sb blky, sft, :
| arg, sl calc, grdg to Sh, rr Sh dk gy-gy,

sb-blky-sb plty, 90% Sltst 10% Sh 5350.5400 Sitst gyt gy, b bIKy, Tt =
arg, sl calc, grdg to Sh, rr Sh dk gy-gy,

sb-blky-sb plty, 90% Sltst 10% Sh 5600 5400-5450 Sitst It gy, sb blky, sft, s
Y By 2 2 (-854) calc, grdg to Sh, rr Sh gy-dk gy, 5450-5500 Sltst It gy, sb blky, sft, sl

sh-blky-sb plty, 90% Sltst 10% Sh calc, grdg to Sh, occ Sh gy-dk gy brn,
sb-blky-sb plty-spintry, 80% Sltst 20%
Sh

6100

3
iDU
ROP|(minfft |
Gt @Ml A
u \EEENAN \ L A A . | i)
— ' - ~ —t - \. U] o Dy 1-
- (S— = o



10e4!
10e6]
10e6)
1des] A
10e6 —\ | /.—-—a/ 1 |,
- -] - A
L 1650 - L gus A ’//—\_./// N W/// [
A = —~] F = AL/ I
N \ il s \ W A A\Wag =
EENNBZZmN TN VI v AR EEE B
N /~ V e 1 -
v W \ - e e NI AR AR MNRNE DRSS Ao
Wt 9.3 — M TG (US| /| - 1l |} N N &
] "Vis 39 TN 2ol \ / LA (unlits) T | [/_ HE — \ L1 L1 L1 V]
il O 4 \'\~J - J r — f/ az ﬂn:ts 1| 1 -\ n o A, j 1
| 2 — 1T d3 (unit [ | \ \
4/22/201v \ N =1 \ 1] da unni N \ - Y
AN B | IECT SR N 1aN S /
N ~ — =
\/ T — /\ o I~ _‘J // \/—\ ]
A V dool r /"
\‘\J / [_// VN J /’,_/ 1 ,C«OO \/ \«
] \ |
| /l |
1
x 68.9% Methane) /
L~ a0 19.1% Ethane
P 8.8% Propane
N 3.2% Butane |
5550 5600 5650 5700
MD 5521 TVD 5492.94 MD 5553 TVD 5518.74 MD 5585 TVD 554357100 TVD MD 5616 TVD 5566,17 MD 5648 TVD 5587.97 MD 5680 TVD 5607.99 MD 5711 TVD 5626.06
INC 35.1AZ 359.4 INC 37.4AZ 3589 INC 41.2AZ 3506 |Sub Sea (-334) INC 44.8AZ 0.8 INC 49.3AZ 2.1] INC 532AZ 0.7 INC 555AZ 0.3
VS 116.99 VS 135,91 VS 156.17 VS 177.3 VS 20060 VS 225,61 VS 250.79
|
Sharron Springs 5652' MD
5590' TVD
.' I , , N2(
Niobrarra 5660' MD 5596
TVD
N100 5691' MD 5615' TVD
%A) i SR B o e v
0-5550 Sltstt gy, sb blky, sft, s| 5550-5600 Sltst It gy, sb blky, sft, s
c, 9rdg to Sh, occ Sh gy-dk gy brn, alc, grdg to Sh, abnt Sh dk gy brn
blky-sb plty-spintry, v slow faint yel b-biky-sb plty-spint low faint vel 5600-5650 Sh dk gy brn, sb-blky-sb
 70% Sltst 30% Sh S B ol o o) S famtye Ity-spintry, sft, abnt Sltst It gy, sb blk
cut, 50% Sltst 50% Sh gftyv glowyf’aint’ ol oot 60%9%15 10% Y 5650-5700 Sh dk gy, plty-blky, frm, slty, 5700-5750 Chk It gy-gy,
Sltst y : suc ip, occ Mrist dk gy, blky, frm-mod banded, occ Mrist dk gy
sft, rr Sltst gy, blky, occ Bent, 45% Sh bent, vis cut 70% chk 3C
45% Mrlst 10% sltst
6100
T ™ ™ Ll ™ LT
aT e aT o aT e aT o aT
R L . LN L
3
300
ﬂ QI
P 7 “
\ —-'—\/—-\./"‘/ et \
\ Al L A= )= \ — ~N A /‘\ N A\ V
, N ~T o T~ ~~ VY LA - A
5do




10e4!
10e6
—— 11 e} | N AT ,,—’ T~
= - ] A - 1 - m—— s i
B //’_/— /____/ '\v-—-_—'//‘ Lt e P -’——/4 l/_./’ /w/— ™~ | L1 | | //" (_,A\ | ~
/// ] 1doo \i I B oy oy d f d T T L 1 AT T
H - / | V
= v B vV ] = S| I | L ~
AT~ V] ] HEE B | 10e5 T ) L1 - / L+ L \ 5 I e i N g S
- e e O et {1065 — i 88 - =A==
|~ uard ] //_\’__/—’ ,_,—-_,/""_’/ B ///’_ “‘ | [ | ] J\ ~/\
T T AT T )
/ g i grps H 1%
|74 3 (u iti
G4 (unjit: |
as (urfity) Wt 9.6
Vis 45
10
100!
100
1doo)
1
60.0% Methane
20.7% Ethane |
12.2% Propane
7.1%Butane| |
5750 5800 5850 5900 59
MD 5743 TVD 5643.77 MD 5774 TVD 5660.06 J5100 TVivD 5806 TVD 5675.62 MD 5838 TVD 5689.72 MD 5869 TVD 5701.71 MD 5901 TVD 5712.28 MD 5933 TVD 572156
INC 57.3AZ 350.8 INC 59.3AZ 350.8 Sub SeaNC 625 A7 350.8 INC 652 AZ 358.5 INC 69.3AZ 358.4 INC 72.1 AZ 358.2 INC 74.2 AZ 358.7
VS 277.44 VS 3038 VS 33176 VS 360.48 VS 380.06 VS 419.26 VS 449.88
)0 5746' MD 5645' TVD
N250 5777' MD 5662' TVD
, , N430 5845' MD 5693' TVD
N400 5788' MD 5667' TVD
N460 5885' MD 5707' TVD
N490 5944' MD 5724' 1
prd e — 5600
T TF@W T T T T T T T T T(_854)'rr
F F F
T T T T [ T T Lt TT T aT T T T aT T E iy
Tr_n_'rr_n_Tr_rrT_rrTr_n_'rr_n_Tr_n_'rr_n_T_n_'rr_n_Tr_n_'rr_n_Tr_n_ T T T T T S T fis = E
blky plty, sft, 5750-5800 Chk It gy-gy, blky-plty, sft, ™o T o T T e
blky, sity, oce banded, tr Mrist dk gy, blky, slty, occ —§2°gfn8d5e°dcg‘§gﬁryl;%gkbg‘yy';iy_'gﬁ 5850-5900 Chk It gy-gy, plty-sb plty, —— 5900-5950 Chk It gy-gy, plty-sb plty,
% mrist bent, rr pyr, sl cut 80% chk 20% mrlst blk’y, shty, i bent, rr pyr, sl out 70% chk frm, banded, tr Mrist dk gy, blky-sb frm, banded, tr Mrist dk gy, blky, slty, tr

30% mrist blky, slty, sl cut 80% chk 20% mrlst inoc, sl cut 80% chk 20% mrlst

50



10e4!
13;6
§ EE B b y /)
10e6 | /] /1 . ——— B %
4// ] \ // \ 1 eG,/ | _____—’ ’__d/ / A //\ |t \
g \'/-— — I - —
T L | b—"1 // < / / 1|
r P ¥ g - P ] | e N ) i
4 Foci i i —— T /7 i I
T 1 s \ — L /i e h YL - M|/ /’_ /I
- — 1 - T /1
d - /1] \\\ ,%QBE'f/ : i ‘/ | 1 _/\./" Nh / Y N LT 4 h\
LT eS| | —1 L1 | 1 1—1+1 ———// | L+ L iy S
A LA v [9)] 11 A —— g / L 7 ——1/ J
d \_/'—"_ al (unjits ] - / o — \/ | L \ -
/] Q2 (unfitsy —1 1 \/ o [ r/'—/\ /
a3 (unlits) 1 7 \ I\ A |
G4 (unjit I V J \ TS |
G5 furlidh 4/23/2013 | VT
19 L\\ - l
100! . — ’
1doo) V \j
1000
1
56.9% Methane
20.5% Ethane |
14.1% Propane
8.5% Butane |
50 6000 6050 6100 6150
MD 5964 TVD 5729.53 MD 5996 TVD 5736.45 MD 6028 TVD 5741.32 MD 6060 TVD 5743.69 MD 6091 TVD 5743.94 MD 6144 TVD 5742.55
INC 76 AZ 0.3 INC 79AZ 2.1 (-344) INC 835AZ 1.9 INC 88AZ 0.5 INC 91.1 AZ 358.7 INC 91.9AZ 358
VS 479.83 VS 511.04 VS 542,61 VS 574.48 VS 605.47 VS 658.45
VD ) )
600 Intermediate Casing 6137'
(-854) MD 5744' TVD at 12:15 on
4/22/2013
T T T T T ™ aT T
T T T e aT s T b = T b aT T b aT b vrr Vr'rr-n-r?.v Tr-rrvl'-rrTrTr
A LS R - T o g T T o Terf HET T T T R e T | T = AR R e el IS L Lt S
T T T aT T T T T T T T T T T T T T T T T T T T
frm, banded, abnt MrIst dk gy, blky, sft, 6000-6050 Mrist dk gy, blky, sft, slty, 6050-6100 Mrist dk gy, blky-sb blky,
slty, arg, rr inoc, sl cut 55% chk 45% arg, abnt Chk It gy-gy, plty-sb plty, frm, sft, slty, arg, occ Chk It gy-gy, plty-sb 6100-6150 Mrist dk gy, blky-sb blky,
mrist banded, tr bent, rr inoc, sl cut 60% p|ty’ frm, banded, rr inoc, sl cut 70% sft, occ Chk It gy-gy, Plty'Sb plty, frm, 6150-6200 Mrls:
mrlst 40% chk mrist 30% chk banded, rr bent, abntinoc, sl cut 70% sft, occ Chk It g
mrist 30% chk banded, rr bent
mrlst 30% chk
6100
(-1354)
B R R R R R R R R R R R R R R R R R R R A R R R A R R R R R R R
r TTe T TTe T TTe T TTe wwﬂ'rr'""rrTr'rr'""rrTr'rr'""rrTr'rr'""rr-"—'rr'""rrTr'rr'""rrTr'rr'""rrTr'rr'""rrTrTrTrTrTrTrTrTrTrTrTrTrTrTrTrTrTrTrTrTrTrwww
T T R T I T o e o T o e o T oW o T oow o T oo o T omow o n T oo oo oo oo
3
300
\
ROP[(in[T \ No gamma
Samma AP} | data |
A =3 istivit ﬂ
— A | A P
N r ) ~ - AN I ~A | A
I~ A P ~— N NS N
5do L -




10e4!

10e6

10e6|
10e6|

P4

1000

—]

|/

Bl

’/

\

N

/iml

JC

——

\

1

1

NN

NI

nfits|
unjitsy

/

unfit

L
——]

EHES

N

——

1000f
1000

/
/
]
/
[
S~

1
55.1% Methane

20.2% Ethane

15.5% Propane

9.2 Butane

6200

6250

6300

6350

MD 6175 TVD 5741.79
INC 90.9AZ 356.9
VS 680,43

3

100 TVDMD 6207 TVD 5741.4
[Sub Sea (INC 905 AZ 356.2
VS 72141

MD 6239 TVD
INC 89.6 AZ 355.7
VS 753.37

'5741.37

MD 6270 TVD 5741.4
INC 90.3AZ
VS 784.35

357.3

MD 6302 TVD 574112
INC 90.7 AZ 358.1

VS 816.34

MD 6333 TVD 5741.04

INC 89.6
VS 847.33

AZ357.1

MD 6365 TVD 5741.1

INC 90.1 AZ 358.3
VS 879.33

5600

3

(-854)

EE!

=t

q

T

3

=t

3

344

344
144

=T

5
4d1

144
1441

344
144

q

344

4444
19444
1441
14444
4444

147,14
4444
EEEAE

3444

44444
3444

-
r
T

4444

13444
4444

*EEEE
1414

CEEEE
1444
q

44954

3444

3444
EEEEE!
4444

44444
3444

43744
4444

44444
351
EEEEE!

=H=‘q1
EEEEE'
4444

19114
1494

44444
1:‘ :‘jﬂ:‘d
114%

3444
q

4444

44444
3344

EEEEE|

EEEE)

1444
49444
44i4

44444
3444

14444

- dk gy, blky-sb blky,

y-gy, plty-sb plty, frm,
abnt inoc, sl cut 70%

620
sft,
ban

6100

(-1354)

0-6250 Mrist dk gy, blky-sb blky,

gy-gy, plty-sb plty, frm,
c, sl cut 70%

occ Chk It
ded, rr bent, abnt ino
mrlst 30% chk

6250-6300 Mrist dk gy, blky-sb blky,

sft,
banded, rr be

mrlst 35% chk

occ Chk It gy-gy, plty-sb plty, frm,
nt, abnt inoc, sl cut 65%

6300-6350 Mrist dk gy, blky-sb blky,
sft, occ Chk It gy-gy, plty-sb plty, frm,
banded, rr bent, abnt inoc, sl cut 65%

mrilst 35% ch

6350-6400 Mrist dk gy, blky-sb blky

sft, o
band

k

mrlst 35% chk

cc Chk It gy-gy, plty-sb plty, frn

ed, rr bent, abnt inoc, sl cut 65

HiE
34444
EEEEE
34444
EEEEEE
34444
3444
34444
1444

4444

34444

3444
34444
4444

34444

3444
34444

4444

34444
3444
34444
tEEEE
34444
3444
34444
4444

34444

3444
34444

344
34444

3444
34444

344
34444

3444
34444

344
34444

3444
34444

344
34444

3444
34444

344
34444

3444
34444

344
34444

3444
34444

344
34444

3444
34444

344
34444

3444
34444

344

1444
3444

1444
344

1444
3444

1444
344

1444
3444

1444
344

D ] W

min

0

it

=)

©q

~




10e4] | 10ed!
¥ il 10e!
10le6 _'\ o Lt =
N
e | /] — ] o = ~ A BN JiEE :
10e6 ™ ™ l ,/ g . /|10es
[ N / 1 I i f
el L ~d ’_’_// LA 1 ~d L~ I l_COO_|
7 = = 7] — 7 =7
/ e M~ B [ 1 N 7T 1A 5e5
/ 105 T\ =T | S N A / LR T fides
1065 = - — 4 —/[i%5
L e
N L A L L /|
TG (O —
QL (unjits | /./--’/ _/_’ / o u
d2 (unfits] =1 1T 1
a3 (unjits] ] = n
/ G4 (unjits| 1 ] [e!
as (unity) [ o P as \.mit
[ |
10 L 10
1 0| 100!
10000 100
1000] 1dool
L d
1 1
1 1
55.7% Methane 58.7% Methane
21.7% Ethane | 20.5% Ethane
14.2% Propane 13.4% Propane
8.5% Butane| | 7.4% Butane|
o270 Stal =l
6400 6500 6600
MD 6397 TVD 5740.84 MD 6428 TVD 5740.65 MD 6460 TVD 5740.77 MD 6491 TVD 5740.63 MD 6523 TVD 5740.46 MD 6554 TVD 5740.38 6586 TVD 57401990 TVD
INC 90.9 AZ 359.2) INC 89.8 AZ 358.7 INC 89.8 AZ 358.7 INC 90.7 AZ 350.7 INC 89.9AZ 350.2 INC 90.4 AZ 358.7 90.3AZ 3585|SUb Sea (-3
VS 911.32 VS 942,32 VS 974.32 VS 1005.32 VS 1037.32 VS 1068.32 VS 1100.32
5600 5600
(-854) (-854)
F F
- T4 Ty T T = & o I L - T T " T e = 4 T T = T =T T i T My T —~ — 1T T T - T
e R s b A el L AR A A T S LA . S AR s P L. SR L fd ) ARt
, 6400-6450 Mrist dk gy, blky-sb blky, 6450-6500 Mrist dk gy, blky-sb blky, 650 st dk gy, blky-sb blky, 6550-6600 Mrlst dk gy, blky-sb blky, 6
1, sft, occ Chk It gy-gy, plty-sb plty, frm, sft, occ Chk It gy-gy, plty-sb plty, frm, sft, gy-gy, plty-sb plty, frm sft, occ Chk It gy-gy, plty m, sf
% banded, rr bent, occ inoc, sl cut 65% banded, rr bent, rr pyr, occ inoc, sl cut banded, rr bent, rr pyr, occ inoc, sl banded, rr bent, rr pyr, o cut
mrlst 35% chk 65% mrlst 35% chk 65% mrist 35% chk 65% mrlst 35% chk 6¢
6100 6100
(-1354) (-1354)
L L e e T e T e s e T T T e T T s e e T s T
L L L L L L L
™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ Ll ™ L ™ T
T T T T 1T T T T 1T T T T 1T T T T 1T T T T 1T T T T 1T T T T 1T T T T 1T T T T 1T T T T 1T T LI T LI T LI T LI T T T 1T T T T 1T T T T 1T T o T
T T T T T
3 3
3 300
o o
ROP[(MA[T ROP| (i
Gamma (AP) Gamma (AP
RasigtiVit: Resistiyit:
N\ - —
‘ N—n A
o o
Lo / \ \ | \ ol [/
A \ N} N~ o J N




10e4! |
10e6 |
AT | A ) EE
1 | | | | 7T T T 1A ~ T I~ 1des
AT AT L /_/ | /-/ ] ,\'\_ hdeetT]
r )1 g% \ | M
1 A /1 /1 LN LA o
L i /// / .-/ rf pd // N \'\~J A EP Min 4
— ] I | /A s I N 24 —— 4 " \ =
L, 1 - /[ - | VA HN=a v / O~ 1/ A Al
-1t AN J N AT l/ ZElmp=a Y . M / i, L0e5 Bl /
] - — ] / LA | _/ LA - // © e Nl
T T
ts | 1V '//-/ /“/ N '\-\_\_“ L1 | it A
=l = P - N d2 uriits}
ts| A / JA N 1/ | d3 (unfit A
ts \ i |14 / N~/ a4 (unjit: M
A N a5 (unitd)
U—
VL | ’
100
100
1000
1
63.5% Methane
18.4% Ethane|
12.0% Propane
6,1% Butane |
6650 6700 6750 6800
i MD 6618 TVD 5740.05 MD 6649 TVD 5739.91 MD 6681 TVD 5739.74 MD 6712 TVD 5739.53 MD 6744 TVD 5739.33 MD 6776 TVD 5739.19 [5200 VDM 6807 TVD 5739.03
4. INC 90.2 AZ 357.6 INC 90.3AZ 356.9 INC 90.3AZ 356.2 INC 90.5AZ 356.2 INC 90.2 AZ 355.9 INC 90.3AZ 356.7 Sub Sea (INC 90.3AZ 356
VS 1132.31 VS 1163.3 VS 1195.28 VS 1226.25 VS 1258.21 VS 1290.19 VS 1321.16
5600
(-854)
P F F F =
T T T T T T T - T . 7T T m T’ __ 7T T T T T T T T T T — T, T T =TT T T
e B L i S it B LA S it B A g ittt L g At B A A L i S s s B L g S g
500-6650 Mrlst dk gy, blky-sb blky, 6650-6700 Mrist dk gy, blky-sb blky, 6700-6750 Mrist dk gy, blky-sb blky, 6750-6800 Mrist dk gy, blky-sb blky, 6800-6850 Mrist dk gy, :
t, occ Chk It gy-gy, plty-sb plty, frm, sft, occ Chk It gy-gy, plty-sb plty, frm, sft, occ Chk It gy-gy, plty-sb plty, frm, sft, slty ip, tr Chk It gy-gy, plty-sb plty, ip, occ Chk It gy-gy, brn
inded, rr bent, rr pyr, occ inoc, sl cut banded, rr bent, rr pyr, occ inoc, sl cut banded, rr bent, rr pyr, occ inoc, sl cut frm, banded, tr bent, rr pyr, occ inoc, sl plty, frm, banded, tr ben
5% mrlst 35% chk 65% mrlst 35% chk 65% mrlst 35% chk cut 70% mrlst 30% chk inoc, sl cut 60% mrlst 4
6100
(-1354)
TR R L L L R L R L R
e e e A s WL LI L
3
300
ROP|(MinfE
\ Gamma AP}
=3 istiyit
~ —— A ] T ]
\ P\ T
[ [l 11 |
J PN I~ N\ J N\ AT 500 | TN~ i




10e4!
10e6]
""-— 4/ fp' h\ o il — 4/'- N = eG‘ — — ”’
v - AT~ — N =
L — ~ — || 10e6| | 1 ] 7
’—v-’/ -/_"_,f_’ 1 ‘// g 1 / B o e /___/__\ L 1] j / //r— ~J_ / f/_(]'gﬁ\'/_’—_ m _‘///_/ et — "
— V/
/ LA L/ || ;—-4' |
) (1 // ] P , || /] || d 1dod) // 1
) 1 L+ | J T - \4 = [ E2° ] = I
|| = I/ M — — = - B
1 | 4 LA ] T | A l’/ /_J - 7 LA ] -~ = | ymes 1| AT ]
% N 1T 1A % Vil 17 » A =iy % e
— — -
11 = L L an /] 1 // L ENEEgEEE % P
4 | T UNfitg)
% A v / !
» — /] Q1 (unfits
/ 1 /’- / d2 (unlits] =]
T i 11 M 1 d3 (unfit
Vi I G4 (unjit
I / a5 (unity)
| | "
100
100
1000
a
e
1
62.9% Methane
20.1% Ethane
11.8% Propane
5.1% Butane
o e
6850 6900 6950 7000 70
MD 6839 TVD 5738.95 MD 6870 TVD 573857 MD 6902 TVD 5737.48 MD 6933 TVD 5736.1 MD 6965 TVD 5734.68 MD 6996 TVD 5733.33 MD 7028 TVD 5732.23
INC 90AZ 357.1 INC 91.4AZ 357.3 INC 925 AZ 358 INC 92.6 AZ 357.6 INC 925 AZ 357.8 INC 923 AZ 357.44%) INC 91.8AZ 357.3
VS 1353.14 VS 1384.12 VS 1416.1] VS 1447.06 VS 1479.03 VS 1509.99 VS 1541.96
5600
(-854)
= = E
i L A I L e T e A R e e L L L L R L e (LS
L g [ e s s L e e s L e L e e e s A A s
;_b blky, sft, sty _6850-6900 Mrist dk gy, sb blky, sft, sity 6900-6950 Mrist dk gy, sb blky-blky, 6950-7000 Mrist dk gy, sb blky, sft, 7000-7050 Mrist dk gy, sb blky, sft,
ip, sb blky-sb ip, occ Chk It gy-gy, sb blky-sb plty, sft, occ Chk It gy-gy, sb blky, frm, slty, occ Chk It gy-gy, sb blky, frm, slty, occ Chk It gy-gy, sb blky, frm,
t, rr pyr, occ frm, banded, tr bent, rr pyr, occ inoc, sl banded, rr bent, rr inoc, sl cut 60% banded, rr bent, tr inoc, sl cut 60% banded, rr bent. rr inoc, sl cut 60%
0% chk cut 60% mrlst 40% chk mrlst 40% chk mrlst 40% chk mrlst 40% chk
6100
(-1354)
T o o = T o T o T T e e e T e T T T T T e e T e e e = T = o= T
R R N e S S e e T i e R R e A S S
™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™
TS E T T E T g am R g T T LR ag T w g T E g ap R T g X T R E g wew W g w W w W g
3
300
o
ROP[(min{ft
Samma APy
=3 istivit: = ~
a | ™\ - LF‘ N\ ] o
\ | \ \ / | o [
N J b _— ~ |\ A | — ~ A




10e4!
10e6]
jA T‘ N \ 19
A N 10e6|
—ﬂ f'-/\_ IA / N I r i AN - L/
™ 1 NS - I N = _/ L
™N I~ - — N — =
//\ f N | - / ‘/ ,./ ] \-\ LA 400 |\ » e . /'/
A /] - — 1
/ ~ == [ \L / // oo v A =24
=y afl / N L ] N ies— [ [\ M | ) /] A N/
™ T I N [ [ T H 10e! )
0 / ~ A 1/ ~ N N VT n SER T L] // us ’
1 y.. Al
4 = / [V i Ii - T ) = 7 | A
~ - ] N - N gl (uplit |/ -\/
/r ] 1 \'/ \ a -\- a2 lunlts ] ./
I] ~ \ / - ds =] / | /
N1 \~ AV » C4|_J It - | _/,
/ ] B as (uritd ~ — L\
U Y
10 -
100 M
1700
1000
1
62.0% Methane
20.7% Ethane|
11.7% Propane
5,6% Butane |
50 7100 7150 7200 7250
MD 7060 TVD 573173 MD 7091 TVD 573173 MD 7123 TVD 573153 MD 7155 TVD 573112 MD 7186 TVD 5730,6620 TVD MD 7218 TVD 5730.15 MD 7249 TVD 5729.8
INC 90 AZ 357.8 INC 90AZ 357.8 INC 90.7 AZ 358.7 INC 90.8AZ 0.2 INC 90.9AZ 04 [Sub Sea (-334) INC 90.9AZ 0.§ INC 90.4AZ 1.3
VS 1573.95 VS 1604.95 VS 1636.95 VS 1668.94 VS 1699.92 VS 17319 VS 1762.87
5600
(-854)
b 7 T T T s T hr I I Bl LA . LA . ™ T 4T T T hr =T I | T o Lo L ; T T w_ b T - | T o = T T T o T T b —=_ T
e b T s b s b s b T = T o - T s T s R s T T e bl B b T T T = OT s . s o s b e 7
::::"::B::::::::r::::::%:::’L::::Eigggz :::B::v;:::::eggc::::::::r%::a;::::::"E::::::“B:
7050-7100 Mrist dk gy, sb blky, sft, 7100-7150 Mrist dk gy, sb blky, sft, 7150-7200 Mrist dk gy, sb blky, sft, 7200-7250 Mrist dk gy, sb blky, sft, 7250-7300 Mrl
slty, occ Chk It gy-gy, sb blky, frm, slty, occ Chk It gy-gy, sb blky, frm, slty, occ Chk It gy-gy, sb blky, frm, slty, tr Chk It gy-gy, sb blky, frm, | slty, tr Chk It g
banded, rr bent, rr inoc, sl cut 70% banded, rr bent, tr inoc, sl cut 60% banded, rr bent, tr inoc, sl cut 60% banded, rr bent, tr inoc, sl cut 70% banded, rr ber
mrist 30% chk mrist 40% chk mrlst 40% chk mrist 30% chk mrlst 20% chk
6100
(-1354)
aT aT aT aT aT aT aT aT aT T aT T aT T aT T bl T bl T bl T bl T bl T bl T T T T T T T T T T
e e A e e g A e S L e AR LR L
T aT T
[ 3
300
ROP[(min{ft
Gamma AP}
=3 istiyit
\ — 1p== —
—~—J
o
\ ~ —~—— ~——— N / g - A




10e4!

10e6]
- 10e6) |t
» B 10e6| L/ —
ﬁ /‘\ A ,J AT T d I 10 .-4"') A //—"_/\
I\ A+ A A vufl a T L d
oaiI VNN NRRNT A S RS 0% gij S L v e T
U I\ 4 — T \ 7 4 /] o
/ I r 1 = ] S ALAA L = B
/ M / al T \ - 105 L] / / A ——— |
W \ | WA [/ 1 P - 1 - = =
o \ \- | \— L1 L] e | | LA
/\ / / /') — v /‘ EmdpEd T T /‘jf '\\_\ N -~ i / V] L] I S L’/
T \— —1f — \l TG {OT1Ts) — % — 4 i
L ! | V] L A N d2 (uniits} o —
I 1 | T \ M 1 a3 unfit / ]
= = i = A [ = | | G4 (unjit: \ . J/
- C
/ 1 ‘_//— a5 (unity) / \\j \/ A
\_ ] . 19 \/ _/j
100
100
1000 \_//
1
61.8% Methane
20.0% Ethane |
11.9% Propane
6.3% Butane |
7300 7350 7400 7450
MD 7280 TVD 5729.61 MD 7310 TVD 5729.61 MD 7341 TVD 5729.83 MD 7372 TVD 5730.1 [5100mb 7408 TvD 573023 MD 7434 TVD 5730.23 MD 7464 TVD 5730.21
INC 90.3AZ 15 INC 89.7AZ 1.8 INC 895AZ 2.7 INC 895AZ 3.2 Sub INC 90AZ 2.7 INC90AZ 1.7 INC 90.1AZ 1.8
VS 1793.84 VS 18238 VS 1854.74 VS 1885.65 VS 1916.57 VS 1947.51 VS 1977.47
5600
(-854)
B
'rr_n_'rrz'rr_n_'rr:ﬂvr'rr:'rr_rr'rr:'rr_n_'rr_rr'rr_n_'rr:B_n_rr:'rr<,'rr:'rr_rrv:'rr_rr'rr_‘v'rr_n_'rr:'rr_n_'rr:'rr 'rr:"'rr_n_-rr:ﬂv"_'rr 'rr_rr'rrB_r‘;'rr_rr'rr:'rr B:-rr
T T E T T T e 7 ::::E:::::r::::::::::":::B;::::::r::::f:::::f::B::f:::: B Bl e g
st dk gy, sb blky, sft, 7300-7350 Mrist dk gy, sb blky, sft, 7350-7400 Mrist dk gy, sb blky, sft, 7400-7450 Mrist dk gy, sb blky, sft, 7450-7500 Mrist dk gy, sb biky, s
y-gy, sb blky, frm, | slty, tr Chk It gy-gy, sb blky, frm, slty, tr Chk It gy-gy, sb blky, frm, slty, tr Chk It gy-gy, sb biky, frm, | slty, tr Chk It gy-gy, sb blky, frm, |
t, tr inoc, sl cut 80% banded, rr bent, rr inoc, sl cut 80% banded, rr bent, tr inoc, sl cut 80% banded, rr bent, tr inoc, sl cut 80% banded, rr bent, tr inoc, rr pyr, sl
mrlst 20% chk mrlst 20% chk mrlst 20% chk 80% mrlst 20% chk
6100
(-1354)
L L L
rﬂwﬂﬂﬂWﬂﬂﬂwﬂﬂﬂW-ﬂ—'rrT|—'|'|'-ﬂ—'rr-ﬂ—'|'|'-ﬂ—'rrT|—'|'|'-ﬂ—'rr-ﬂ—'|'|'-ﬂ—'rrT|—'|'|'-ﬂ—'rr-ﬂ—'|'|'-ﬂ—'rr-ﬂ—'|'|'T|—'rr-ﬂ—'|'|'-ﬂ—'rr-ﬂ—'|'|'T|—'rr-ﬂ—'|'|'-ﬂ—'rrT|—'|'|'ﬂﬂﬂwﬂﬂﬂwﬂﬂﬂwﬂﬂw

D ] W
e |
g




10e4!
1des]
‘ 10e6 A
7 L~
L || _~4TCe6| _/ I LA
] ~ il —/f'/-/,\ 4—-/ L o J(\-\\ ™~ / .\\-\ o

| — T | N ™~ ] S o ff BN N N LA /v/
/ /_/_ —/_/d ///-"\ /—/__-/ \—‘___/—-"*'/ 1700 /’/z\__& ’__J N \ e iy \\ = VZ | /
ol / | j A= ~h | = ] VA
/ - LAY L/ i | s \ \\ / A= - \

A AAYL/ L nupy | 1deg— o YW S U LT % /[IN/
| 1% = —— =T A= v
AR TN P L TR T FE=s s BZERREE A ANNIAN LT =/
jr L1 ] /\ N T /—"_I ) I~ -\\-\ M f\_ ™ A
1 L~ —1 ~—1 —
L LT el f ] a1 infits) 4+ \ \ 1 \L
[./ 1 ] / ,--/ - ./"/ g2 ginjit G . _J A - 1 \\ - /
I 7 - d3 (Lt \ W7 A IIANVAVA =
[/ | i+ c4%n I/ IR
_/ a ’\fj / a5 (uni \_/ \ L_\
/ 10 \/ Y
/ 100
v 1doo)
1doo]
1
63.4% Methane
20.0% Ethane|
10.8% Propane
5.8% Butane |
7500 7550 7600 7650 7700
MD 7495 TVD 5730.23 MD 7525 TVD 5730.31 MD 7556 TVD 5730.45 MD 7587 TVD 5730850 VD MD 7617 TVD 573112 MD 7648 TVD 5730.66 MD 7679 TVD 5729.66
INC 89.8AZ 2.7 INC 89.9AZ 2 INC 89.6 AZ 359.2 INC 839 AZ 358,55UD Sea (-34) INC 90.1 AZ 359.2 INC 91.6 AZ 3585 INC 921 AZ 358.1
VS 2008.41 VS 2038.35 VS 2069.33 VS 2100.32 VS 2130.32 VS 2161.32 VS 21923
5600
(-854)

- T B aT I | T o Lo L T T oA /T I T _~EAar| 7= Lo LI ; T T T =m I aT % | T o = ™ T T T T T T T = T B LA . -
T T s b s T s T = T s Bl s r T s T B T s T s o4 = T T " T b T s T s - s T s
LR e R St R Bl S b R M. S R R e g R . S ECR R R S R
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VS 2930.04
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VS 2960.03
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VS 2991.02
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INC 89.6 AZ 359.5
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cut

8500-8550 Chk It gy-gy, sb blky-pltyI
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y, blky-sb | sft, occ Chk It gy-gy, sb plty-sb blky, sft, tr Chk It gy-gy, sb plty-sb blky, frm, sft, rr Chk It gy-gy, sb plty-sb blky, frm, sft, grdg to chk ip, tr Chk It gy-gy, sb
‘el cut 65% frm, banded, rr inoc, rr bent, sl cut 70% banded, rr inoc, rr bent, rr pyr, sl cut banded, rr inoc, rr bent, rr pyr, sl cut plty-sb blky, frm, banded, rr inoc, rr
mrlst 30% chk 70% mrlst 30% chk 85% mrlst 15% chk bent, sl cut 75% mrlst 25% chk
6100
(-1354)
T T = T = T = = T 5 e = T e M= T s E L
B L L L T
T wWwwﬂwwWﬂWw'|'|'-ﬂ—'|'|'Tr'|'|'-ﬂ—'|'|'-ﬂ-'|'|'-ﬂ—'ﬂ'-ﬂ-'ﬂ'-ﬂ—'|'|'-ﬂ-'|'|'-ﬂ—'|'|'-ﬂ-'|'|'-ﬂ—'|'|'-ﬂ-'|'|'-ﬂ—'|'|'-|-|-'|'|'-“—'|'|'-ﬂ-'|'|'-ﬂ—'|'|'-ﬂ-'|'|'-ﬂ—'|'|'-|-|-WwwwwﬂwwwﬂWT
T T Tr_n_'|'|'_n_Tr_n_'|'|'_n_Tr_n_'ﬂ'_n_Tr_n_'ﬂ'_n_Tr_n_'ﬂ'_n_Tr_rrTr_n_Tr_rrTr_n_Tr_rrTr_rrTr_n_Tr_rrTr_n_TrTrTr_n_TrTrT
Tr_rrTr_n_Tr_rrTr_n_Tr_rr'ﬂ'_n_Tr_n_Tr_n_Tr T T T s
3
300
o
[(min[ft
g - SImmEtAPD L~
=
N~ N ny / A
i N N} X A
/1 ’ Al | e = A \ o |/ \
\ N\~ A ] J LA T~ el |\ NN




| 10e4] |
VL - N 10e6 | AN | M
f L] L f N/ 17 106 N [ L] -
— \= > maY
j P ~_ o L 1A g ~d \_\
\ {—\ N, //’ ™ /—'/ - Y. 10e6| L—-\ \_\ -\j M)
A I e m ~N— g ] iy =
AL Binss NA TR TN ] (] frgeo RN h=
7 - e 1 | - I |
/ ™ L1 ™ I e e U \ Al I -’.g IR L A - M
/ a N LT T ] \ pan [\l des |/ T R/ NN
/ V T\ | M |/ \L—\ ] \ 1081/ ] B ¥
= | | T 11 ] -
i \ N = —— ] - €2 oL L&) i
N N~ T T | \C njits
- gz
= 33 (unjit
G4 (unjit:
a5 (unity)
10
100
100
1000
3
60.3% Methane
23.5% Ethane
10.4% Propane
5.7% Butane
L L L L L
50 9300 9350 9400 9450
F T T T T T T T T T T T T T T "
4 TVD 5731.09 MD 9275 TVD 5732.31 MD 9306 TVD 5733.53 MD 9336 TVD 5734.65 MD 9366 TVD 5735.67 MD 9397 TVD 5736.32 MD 9428 TVD 5736.54 MD 9458 TVD 5
9AZ 3583 INC 87.6 AZ 357.8 INC 87.9AZ 358.1 INC 87.8AZ 3585 INC 83.3AZ 3588 INC 89.3AZ 359.2) INC 89.9 AZ 359.4 INC 89.7 AZ 35
] VS 3785.97 VS 3816.95 VS 3846.93 VS 3876.91 VS 3907.9 VS 3938.9 VS 3968.9
5600
(-854)
o T T T T s T T T T i T T T T s T T T T i T T T T T T T T i T T T T s T
! - — = = = = = = B = = = = —= =
AL IR L LI LI LN I LAl LU L L T T Frr+r T M T vrrFr Ty TN T AN L B L LI Ly L i I L Tt T
[ T w| T T T o T w BT o T T ow o T T o T T o o T T o T T o o T T o A L i S ) L B
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< It gy-gy, sb plty-sb blky, 9500-9550 Mrist dk gy, sb biky, sft, 9550-9600 Mrist dk gy, sb biky-sb plty, 9600-9650 Mrist dk gy, sb blky-sb plty, 9650-9700 Mrist dk gy, sb blky-sb |
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54.8% Methane
21.1% Ethane
14.4% Propane
9;7% Butane |
9950 10000 10050 10100
MD 9918 TVD 5736.76 MD 9948 TVD 5736.47 MD 9979 TVD 5735.96 [5100 TVD WD 10000 TVD 57353 MD 10040 TVD 5734.76 MD 10071 TVD 5734.6 MD 10101 TVD 5734.68
INC 90.3AZ 350 INC 90.8AZ 350.4 INC 911 AZ 350 Sub Sea (-3fNC 91.4 AZ 358.1 INC 90.6 AZ 357.8 INC 90 AZ 357.1 INC 89.7 AZ 357.8
VS 4428.64 VS 4458.64 VS 4489.63 VS 4519.62 VS 4550.62 VS 458161 VS 46116
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-9950 Mrist dk gy, sb blky-sb 9950-10000 Chk It gy-gy, sb plty-sb 10000-10050 Chk It gy-gy, sb plty-sb 10050-10100 Chk It gy-gy, sb plty-sb 10100-10150 Chk It gy-g
sft, grdg to chk, occ Chk It gy-gy, blky, frm, banded, occ Mrist dk gy, sb blky, frm, banded, occ Mrist dk gy, sb blky, frm, banded, occ Mrist dk gy, sb blky, frm, banded, rr Mrls
Ity-sb blky, frm, banded, rr bent, blky, sft, slty, rr bent, rr inoc, sl cut blky, sft, slty, rr bent, rr inoc, sl cut blky, sft, slty, rr bent, rr inoc, sl cut blky, sft, slty, rr bent, rr i
1t 50% chk 50% mrist 60% chk 40% mrlst 60% chk 40% mrlst 60% chk 40% mrlst 75% chk 25% mrlst
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63.0% Methane
22.6% Ethane
10.5% Propane
3.9% Butane
10150 10200 10250 10300 10(‘
MD 10132 TVD 5734.76 MD 10163 TVD 5734.95 MD 10194 TVD 5735.43 MD 10225 TVD 5736.06 MD 10255 TVD 5736.63 MD 10286 TVD 5736.93 MD 10317 TVD 5736.93 ME
INC 90AZ 358.7 INC 89.3AZ 0.4 INC 889 AZ 0.62 (-334) INC 888AZ 0.1 INC 89 AZ 359.7 INC 89.9AZ 359.9 INC 90.1AZ 0.2 ING
VS 4642.6| VS 4673.59 VS 4704.58 VS 4735.56 VS 4765.54 VS 4796.54 VS 4827.53 VS
5600
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v, sb plty-sb 10150-10200 Chk It gy-gy, sb plty-sb 10200-10250 Chk It gy-gy, sb plty-sb 10250-10300 Chk It gy-gy, sb plty-sb 10300-10350 Chk It gy-gy, sb plty-sb
t dk gy, sb blky, frm, banded, rr Mrist dk gy, sb blky, frm, banded, rr MrIst dk gy, sb blky, frm, banded, tr Mrist dk gy, sb blky, frm, banded, tr MrIst dk gy-gy, sb
noc, sl cut blky, sft, slty, rr bent, rr inoc, sl cut blky, sft, slty, rr bent, rr inoc, sl cut blky, sft, slty, rr bent, rr inoc, sl cut blky, sft, slty, grdg to chk ip, rr bent, rr
75% chk 25% mrlst 75% chk 25% mrlst 70% chk 30% mrlst inoc, sl cut 70% chk 30% mrlst
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64.5% Methane
23.0% Ethane
8.7% Propane
3-8% Butane
l350 10400 10450 10500 10550 ‘
) 10347 TVD 5736.82 MD 10378 TVD 5736.63 [5100 TVD WD 10400 TVD 5736.34 MD 10439 TVD 5735.89 MD 10470 TVD 573554 MD 10501 TVD 573551 MD 10532 TVD 5735.65 MD 105¢
> 90.3AZ 3595 INC 90.4 AZ 359.4 Sub Sea (-3fNC 90.7 AZ 3585 INC 91 AZ 3583 INC 90.3AZ 358.7 INC 89.8 AZ 359 INC 89.7 AZ 358.7 INC 895
4857.52 VS 4888.52 VS 4919.52 VS 494951 VS 4980.51 VS 5011.51 VS 5042.51 VS 5073,
5600
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10350-10400 Chk It gy-gy, sb plty-sb 10400-10450 Chk It gy-gy, sb plty-sb 10450-10500 Chk It gy-gy, sb plty-sb 10500-10550 Chk gy, sb plty-sb blky, 10550-10600
blky, frm, banded, tr MrIst dk gy-gy, sb blky, frm, banded, tr MrIst dk gy-gy, sb blky, frm, banded, tr MrIst dk gy-gy, sb frm, banded, grdg to mristip, occ Mrist sft, slty, occ (
blky, sft, slty, grdg to chk ip, rr bent, sl blky, sft, slty, grdg to chk ip, rr bent, sl blky, sft, slty, grdg to chk ip, rr bent, sl dk gy-gy, sb blky, sft, slty, rr bent, sl plty-sb blky, f
cut 70% chk 30% mrlst cut 70% chk 30% mrlst cut 65% chk 35% mrlst cut 60% chk 40% mrlst rr bent, sl cut
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1
64.8% Methane
23.4% Ethane

8.8% Propane

3.0% Butane

10600

;
3 TVD 5735.87
AZ 358.8
51

MD 10594 TVD 573611
INC 89.6 AZ 358.5(-334)

VS 5104.51

MD 10625 TVD 57363 MD 10655 TVD 5736.38

5736.97
1

MD 10717 TVD 573657
INC 89.3AZ 3585
Vs

Mrist dk gy-It gy, sb

60% mrlst 40% chk

blky,
“hk gy, Itbrnip, sb |
rm, banded, grdg to mrlst,

50-10700 Chk gy, It brnip, sb
m, banded, abnt Mrist dk
gy-lt gy, sb blky, sft, slty, rr bent, rr

106
sft,
pity

00-10650 Mrist dk gy-It gy, sb blky,
slty, abnt Chk gy, It brnip, sb
-sb blky, frm, banded, rr bent, sl cut

10700-10750

frm, banded,

blky, sft, slty, rr bent, rr

50% mrlst 50% chk inoc, sl cut 60% chk 40% mrist

50% mrlst 50

 Chk gy, sb plty-sb blky, 10750-10800
dk gy-It gy, sb
frm, banded,

mrlst 30% chk

slty, occ Chk gy, sb

T v
MD 10779 TVL
INC 89.4AZ 3
VS 5289.49

Mrist dk gy-It gy, sb

rr bent, rrinoc, sl cu
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Q4 (unjits | a4 (u
a5 (unity) U ,_4/27/2016 a5 (unit:
N A
10 10
1000 - 100
10000 100
1000 1000
1 1
63.9% Methane 58.8% Methane
21.2% Ethane 23.2% Ethane
79.8% Propane 11.0% Propane
5.1% Butane| 7.0% Butane
| 10800 10850 10900 10950 11000
573735 |p100 TVD | \D 10810 TVD 5737.35 MD 10841 TVD 5736.7 MD 10871 TVD 5735.63 MD 10902 TVD 5734.38 | MD 10920 TVD 5733.65 MD 10951 TVD 5732.46 MD 10982 TVD 573151 [p100 TVD
8.1 [Sub Sea (-334NC 90.6 AZ 358.7 INC 91.8 AZ 359 INC 92.3 AZ 359.2 INC 92.3 AZ 359 INC 92.4 AZ 358.1 INC 92 AZ 358 INC 91.5 AZ 356.9 [Sub Sea (-3!
VS 5320.49 VS 5351.49 VS 5381.47 VS 5412.44 VS 5430.42 VS 5461.4 VS 5492.38
TOOH 10975' on 4/26/2013
at 16:00
5600 5600
(-854) (-854)
T sl T by o T sl T sl T sl T sl T by o T sl T sl T sl T sl T by o T sl T sl T sl T sl T by o T sl T
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blky, 10800-10850 MrIst dk gy-gy, sb blky-sb 10850-10900 Mrist dk gy-gy, sb blky-sb 10900-10950 Mrist dk gy-gy, sb blky-sb 10950-11000 Mrist dk gy-gy, sb blky-sb 110
y, plty, sft, slty, tr Chk gy, sb plty-sb blky, plty, sft, slty, occ Chk gy, sb plty, frm, plty, sft, slty, grdg to chk, abnt Chk gy, plty, sft, slty, grdg to chk, abnt Chk gy, frm
£ 70% frm, banded, rr bent, rr inoc, sl cut 80% banded, rr bent, rr inoc, sl cut 60% sb plty, frm, banded, rr bent, rr inoc, sl sb plty, frm, banded, rr bent, rr inoc, sl blk:
mrlst 20% chk mrlst 40% chk cut 55% mrlst 45% chk cut 55% mrlst 45% chk ben
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67.6% Methane
19.2% Ethane
9.0% Propane
4:2% Butane
11050 11100 11150 11200
~ MD 11013 TVD 5730.59 MD 11044 TVD 5729.43 MD 11076 TVD 5727.97 MD 11107 TVD 5726.35 MD 11139 TVD 5724.34 MD 11171 TVD 5722 [510mb 11202 TVD 5719.62
4 INC 9L9AZ 357.1 INC 924 AZ 357.4 INC 928 AZ 357.3 INC 93.2AZ 357.1 INC 94AZ 357.1 INC 944 AZ 3569 SuliNC 94.4 AZ 357.1
VS 5523.35 VS 5554.32 VS 5586.28 VS 5617.22 VS 5649.15 VS 568105 VS 571194
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00-11050 Chk gy-It gy, sb plty-blky, 11050-11100 Chk gy-lt gy, sb plty-biky, 11100-11150 Chk gyt gy, sb blky-blky, 11150-11200 Chk gy-It gy, sb biky-blky, 11200-11250 Chk gy-It gy
_banded, abnt Mrist dk gy-gy, sb frm, banded, abnt Mrist dk gy, sb | frm, banded, occ Mristdk gy, sb | frm-mod frm, banded, occ Mrlist dk gy, frm-mod frm, banded, tr |
/-sb plty, sft, slty, grdg to chk, rr blky-sb plty, sft, slty, grdg to chk, rr blky-sb plty, sft, slty, grdg to chk, rr blky-sb plty, sft, slty, grdg to chk, rr. blky-sb plty, sft, slty, grd
t, rrinoc, v sl cut 55% chk 45% bent, rr inoc, v sl cut 55% chk 45% bent, rr inoc, v sl cut 60% chk 40% bent, rr inoc, rr pyr, v sl cut 60% chk bent, rr inoc, v sl cut 859
St mrist mrist 40% mrlst mrlst
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72.3% Methane
20.1% Ethane
5.4% Propane
2.3% Butane
11250 11300 11350 11400 11
MD 11234 TVD 5717.25 MD 11265 TVD 5714.95 MD 11297 TVD 57125 MD 11329 TVD 5710.18 MD 11360 TVD 5708.37 MD 11392 TVD 5707.03 MD 11423 TVD 5705.84

INC 941 AZ 357.3 INC 94.4 AZ 356.7 INC 94.4 AZ 356.6 INC 939 AZ 356.4 INC 92.8 AZ 356.9 INC 92 AZ 357.35€a (-334) INC 92.4 AZ 356.7
VS 5743.84 VS 5774.74 VS 5806.63 VS 5838.52 VS 5869.45 VS 5901.4. VS 5932.37

5600
(-854)

aT

3
q
3
q
2
q
3
q
3
4
3
q
3
q
2
q
q
3
3
q
3
q
2
q
3
q
3
4
q
3
q
2
q

T
-

EFEM
1444
194 @
434

i
T
aT
aT

344
1444

idm
144

EEE]

T T
aT aT
aT aT

EEE
FF
133
1444
134
FF
144
1444
EEE]
FF
144
44

s
ol

"
T T
- ™ -
s s
T

344
3444
EEE]
144
EEE!
144
344
444
344
144
EEE]
3444
344
144
3444
EEE!
3444
344
3444

T __ T
T
T o
T

3444
344
144
EEE]
3444
344
EE
3444
EEE!
3444
344
3444
344
344
EEE!
EEE
344
EE

aT
T
T

EE
144
EE

/, sb blky-blky, 11250-11300 Chk gy-It gy, sb blky-blky, 11300-11350 Chk gy-It gy, sb biky-blky, 11350-11400 Chk gy-It gy, sb plty-blky, ; i
rist dk gy, frm-mod frm, banded, rr Mrist dk gy, frm-mod frm, marly ip, banded, rr Mrlst frm-mod frm, marly ip, banded, abnt 11400-11450 Chk gy, sb biky, frm-mod
: frm, marly ip, banded, abnt Mrist dk gy,
g to chk, rr blky-sb plty, sft, slty, grdg to chk, rr dk gy, blky-sb plty, sft, slty, rr inoc, v sl Mrist dk gy, sb plty, sft, slty, tr bent, v sb plty. sft, sity, rr bent, v sl cut 50%
6 chk 15% inoc, v sl cut 90% chk 10% mrist cut 85% chk 15% mrlst sl cut 55% chk 45% mrlst e A ' '
chk 50% mrlst
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1
67.5% Methane
18.5% Ethane
8.6% Propane
5.4%Butane
150 11500 11550 11600 11650 ‘
MD 11469 TVD 5708.71 MD 11500 TVD 5702.06 MD 11532 TVD 5700.47 MD 11564 TVD 5699.02 MD 11596 TVD 5697.51 MD 11628 TVD 5696.34 MD 11660 T\
INC 929 AZ 356.7 INC 93.2 AZ 356.2 INC 925AZ 357.3 INC 92.7 AZ 357.6 INC 92.7 AZ 358 544) INC 91.5 AZ 359.2 INC 91.1AZ
VS 5978.29 VS 6009.23 VS 6041.17 VS 6073.13 VS 6105.09 VS 6137.07 VS 6169.05
TOOH 11525' at 19:00 on
4/27/2013 for agitator
5600
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11450-11500 Chk gy, sb blky, frm-mod 11500-11550 Chk gy, sb blky, frm-mod 11550-11600 Chk It gy-gy, sb blky-plty, 11600-11650 Mrist dk gy-gy, sb blky-sb 11650-11700
frm, marly ip, banded, abnt Mrist dk gy, frm, banded, grdg to mrlst, abnt Mrist frm-mod frm, banded, tr Mrist dk gy, sb plty, sft, slty, tr Chk gy, sb plty-sb blky, plty, sft, slty,
sb plty, sft, slty, rr bent, v sl cut 50% dk gy, sb plty, sft, slty, rr bent, v sl cut plty, sft, slty, rr bent, v sl cut 80% chk frm, banded, tr bent, sl cut 80% mrlst frm, banded,
chk 50% mrlst 50% chk 50% mrlst 20% mrlst 20% chk mrlst 20% ch
6100
(-1354)
T T e S s T T T
B o B o B o B - b - b - R Eed R T qr 0T qr T qp 0T qp TT g 0T qp TT o 0T qp TT o 0T o T
Tr_rrTr_n_'ﬂ'_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr
n 1 T ] 3
| | | ST
] !
1Ll I \ / A
" Lt N N — \ \ 4 LT [(min(ft A i
N A Iy —— LA v4 \ mmaialy) [ L~ - ~ ~—
i \ hi Y 2 i : o
|| / \ \ | Al NI | A\
| \ \ o / \ ~
N 9 I \l ~ 500




10e4!
10e6]
L ~ [T T ~<J2de8 d M- amApEER
A TNT LA LN gl EEE T~ ™ T T~Jude [ T~ T
Bganys e NI 1 50 - ENA
N/ L =T . —\/ ||
—/——\Vﬂ\\}/ \L,/”— ~Jl—~—\ 1dool L/'\X —:_’_—J/\/ e s N r~,_/_
== = 1 = = I B \ = ]
= = — ] N B V -
] Il / N \ 10e5| ~ L+
[ 1 ~— - M~ [N ~J_Ji%ey [ O - — I ~ [
L1 L T AT - ™~ | ™~ \ — - ]
- 9 S \L N N /] RN AR A V/ ﬂ .y /
L1 — at (u |
/ \ LTV A TR ol -\' T \ - F _\\\.—-\ QZ it — \ N F
h I | - N d3 (urfitsh = P
\l [ 9 4 |_Jnit T~ /
\ || LT T\ T \ | G5 it | L1 Ln N —V
\/ \_/// 10 /|
100
1dool Wt 9.2
1000} Vis 39
1
69.0% Methane
21.4% Ethane
7.0% Propane
2.6% Butane
| 11700 11750 11800 11850 ‘
D 5695.62 MD 11691 TVD 5695.16 MD 11723 TVD 5694.62 MD 11754 TVD 5694.11 MD 11786 TVD 5694.050 TVD MD 11818 TVD 5694.39 MD 11849 TVD 5694.77 MD 11881 T
0.2 INC 90.6AZ 0.4 INC 91.3AZ 0.6 INC 90.6AZ 1.7 INC89.6AZ17 [Sub Sea (-334) INC 89.2AZ 34 INC 89.4AZ 36 INC 89.4 A
VS 6200.04 VS 6232.02 VS 6262.98 VS 6294.94 VS 6326.86 VS 6357.75 VS 6389.64
5600
(-854)
Tr_n_'rl'_n_Tr_n_'ﬂ'_n_Tr Tr_rrTr_rr'ﬂ'_n_Tr_n_'ﬂ'_n_Tr_n_TI'_n_Tr_n_'ﬂ'_n_Tr_rr'ﬂ'_rrTI'_n_'ﬂ'_n_Tr_n_'ﬂ'_rrTr_rr _n_Tr_rr'ﬂ'_rrTr_n_Tr_n_Tr_rr'ﬂ'_n_Tr_n_Tr Tr_rrTI'_n_Tr_n_'ﬂ'_n_TrTr'ﬂ'_rr
E - ; =] : = = =] =
LA . T T T [STLLE | aT I ar| =T r TE T T T oA T T hr I T ‘Ear| T T Lo L ; T T T T T hr I I | T o = ™ T T T T T T hr I
aT o b aT aT aT I aT il aT T o b aT aT aT I aT aT aT aT aT aT aT Tr aT aT aT aT a aT aT aT aT
B L e L I e e e e B e e B B e e [ A
Mrlst dk gy-gy, sb blky-sb 11700-11750 Mrist dk gy-gy, sb blky-sb 11750-11800 Mrist dk gy-gy, sb blky-sb 11800-11850 Mrist dk gy-gy, sb blky-sb 11850-11900 Mrlist dk gy-gy, sb blk
tr Chk gy, _sb plty-sb blky, plty, sft, slty, tr Chk gy, _sb plty-sb blky, plty, sft, slty, tr Chk gy, sb plty-sb blky, plty, sft, slty, occ Chk gy,_sb plty-sb| plty, sft, slty, occ Chk gy,_sb plty-skt
r bent, rr inoc, sl cut 80% frm, banded, tr bent, rr inoc, sl cut 80% frm, banded, rr bent, rr inoc, sl cut 80% blky, frm, grdg to a mristip, banded, rr blky, frm, grdg to a mrlist ip, bandec
K mrlst 20% chk mrlst 20% chk bent, rr inoc, sl cut 80% mrlst 20% chk bent, rr inoc, rr pyr, sl cut 75% mrls
25% chk
6100
(-1354)
T I r I I i ir i ir e ir i irn i in i in iw inm iw AT Ewm AT A AT Emr AT Er Em C o 2 e o D D Tow T Do
aT aT aT aT aT aT aT aT b T aT T aT T aT T bl T bl T bl T bl T bl T bl T T T T T T T T T T
g R g R
T T
3
300
LA~ Y\ ~ ROP|(minfft i 2
™ Il | v o N NN~ ~ PN~ LA N ~H
| M W A y, A\ P
| A \ o \
W | 0
N~ - ~ T —




10e4] |
10e6 |
N /(— \__\,_./ N }Eee A -
™~ W | N7 A P N g S —~ % —
N — V] ™ 10e6 L 1 Lt
\& ~/! I~ 1des| \ 1L L q [AsCe
- 71 U A L]
=N LA~ N - - Amd N T T TR —
,u = = T S~ =
| ] | oo Il U | -
\ | | || \ 10es) ] [ —h| |/
~—] 1 T 1 N — 1 — B 1 =
“\1 /1 W T~ 4 \ cains sthnd A Y \ /\ Pad — -+
T oSy | — —] -
- — 1 | | |~ 1| N— a1 (unlits)/] _I - j / L1
—\\\ - [ ~L | A ~—/ PRy /..\gg%.‘g | L A \_ -
LY ] 3 (urfit 7 - 117 | T ]
\ | d4 (unlit: U | \[ 1/
PN ; = Ay
\\/ — I ~—1 ugify) - // \ | I - WL 9.2
. W Vis 39
100
100
1000
1
65.4% Methane
23.0% Ethane
7.8% Propane
3.7% Butane |
11900 11950 12000 12050 12100
] T T T T T T T T T T "
VD 5695.1 MD 11913 TVD 5694.99 MD 11944 TVD 5694.61 MD 11976 TVD 5694.5 [5100 TVDMD 12007 TVD 5694.45 MD 12039 TVD 5694.22 MD 12071 TVD 5694.06 MD 121C
34 INC91AZ5 INC 904 AZ 36 INC90AZ 18 Sub Sea (INC 90.2AZ32 INC 90.6 AZ3.2 INC90AZ 18 INC 90.4
VS 6421.49 VS 6452.34 VS 6484.26 VS 6515.19 VS 6547.09 VS 6579.02 VS 6610.
5600
(-854)
_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_Tr_n_1_n_'ﬂ'_n_Tr_n_'ﬂ'_n_Tr_rrTl'_rrTr_rrTr_n_Tr '|'|'_n_Tr_n_'|'|'_n_'rr_n_'|'|'_n_'rr_n_'rl'_n_'rr_n_'ﬂ'_n_'rr_n_'ﬂ'_n_'rr_rr'ﬂ'_rr'rr_n_'ﬂ'_n_'rr_rr _n_:_n_
=
R R R e R L LR
B s e I s L e e s L e e e s L L e s s - T o
/-sb 11900-11950 Mrist dk gy-gy, sb blky-sb 11950-12000 Mrist dk gy-gy, sb blky, 12000-12050 Mrist dk gy-gy, sb blky, 12050-12100 Mrist dk gy-gy, sb blky, 12:
) plty, sft, slty, occ Chk gy, sb blky, frm, sft-frm, slty, occ Chk gy, sb blky, frm, sft-frm, slty, occ Chk gy, sb blky, frm, sft-frm, occ Chk gy, sb blky, frm, grdg sft:
, rr grdg to a mrist ip, banded, occ bent, rr grdg to a mrist ip, banded, occ bent, rr grdg to a mrist ip, banded, occ bent, rr to a mrist ip, banded, occ bent, rr inoc, 1o i
St inoc, sl mlky cut 75% mrist 25% chk inoc, sl mlky cut 75% mrlst 25% chk inoc, sl mlky cut 65% mrist 35% chk sl mlky cut 65% mrist 35% chk sl |
6100
(-1354)
e g g
rwﬂwwwﬂwwwﬂwwwﬂwTrwT|'_"_-rr_"_Tr_"_-rr_"_Tr_rr-rr_"_Tr_"_-rr_n_Tr_"_-rr_"_T|'_"_-rr_"_Tr_"_-|-|-_"_Tr_"_-rr_"_Trwwwﬂwwwﬂwwwﬂwwwﬂwwwﬂwww
r T T T T T T T T T T T bl T T T T T T
3 |
300
L] [
A S l&\ /
A \ /
—~— = NN ~~ ~— - —~_
/ / 0 l it |
0
N ” ~ S ~r | 5do J ~— \




10e4!

10e6]

LN

/

1 d

10e6

\

{
3\

/

10e6|
10e6|

100

0)

1o

5

allo o 4
=
IC

10
10

0
0]

100
1d0

19
100
100

12150

12200

12

; T
3 TVD 5693.94

AZ29

[5100 TVD
Sub Sea (-39

TD 12175' reached at 16:15

5600

(-854)

100-12175

A mristip,
nlky cut 65% mrlst 35% chk

Mrist dk gy-gy, sb bl
frm, occ Chk gy, sb blky, frm, grdg
banded, occ bent, rr

ky,

inoc,

6100
(-1354)

344

344

e
aT
aT
T

aT
aT
o

344

3444

EEEE
3444

EEEE

344

iyt




