Well Name
Location
State
Country

APl Number
Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

FERGE 3N-14HZ
SEC 14, T3N, R66W
COLORADO

USA
05123363400000
DJ BASIN
4/18/2014

281'FSL & 1118' FWL
40.21859 -104.7498

1'FNL & 1990' FWL
40.23224 -104.7467

4913

6744’

NIOBRARA

FSNL

Scale: 5"/ 100
Measured Depth Log

County WELD
Rig Number ENSIGN 132
AFE # 2073370

Field WATTENBERG

K.B. Elevation 4926

Company ANADARKO PE

Address 1099 18th St, S
Denver, CO 80

Name SHANA SWIRII

Company COLUMBINE L
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Operator
-TROLEUM INC
uite 1800
202

Geologist

N, GABRIEL RUBIO

OGGING INC

Accessories

&4 GASTROPOD # ARGILLITE GRAIN

—Homw__w ....a. INOCERAMUS E BENTONITE K KAOLIN

i@ ALGAE % OOLITE ™. BITUMENOUS SUBSTANCE g4 MARCASITE

= AMPHIPORA = OSTRACOD =t BRECCIA FRAGMENTS T MARLSTONE

— BELEMNITE = PELECYPOD 41 CALCAREOUS ~ MICACEOUS

«™ BIOCLASTIC 0 PELLET = CARBONACEOUS FLAKES 3 MINERAL CRYSTALS

% HEAVY MINERAL

Stringer

Ewmws ANHYDRITE STRINGER
ianmd BENTONITE STRINGER
== COAL STRINGER
Emmmm DOLOMITE STRINGER

& BRACHOIPOD -+ PISOLITE 4 CHTDK 5 NODULES Emmmm GYPSUM STRINGER

“T* BRYOZOA &I PLANT REMAINS &£ CHTLT = PHOSPHATE PELLETS == LIMESTONE STRINGER
% CEPHALOPOD & PLANT SPORES == COAL - THIN BEDS P PYRITE T+ MARLSTONE (CALC) STRG
= CORAL = SCAPHOPOD « DOLOMITIC H SALT CAST == MARLSTONE (DOL) STRG
iZ» CRINOID m STROMATOPOROID + FELDSPAR -~ SANDY =1 SANDSTONE STRINGER
t? ECHINOID #® FERRUGINOUS PELLET S SIDERITE —— SHALE STRINGER

= FISH Mi _\._w—.m_w = FERRUGINOUS «+ SILICEOUS == SILTSTONE STRINGER

(B FORAMINIFERA 4+ ANHYDRITIC ~~ GLAUCONITE = SILTY

*+ TUFFACEOUS

Rock Types

DAL T o+ T 1+ MARLSTONE SHALY SANDSTONE
'O i5".0 0’ CONGLOMERATE EESESEEN METAMORPHIC ESTIEENTEN SHALY SILTSTONE
B DOLOMITE X X ¥ ¥ NO SAMPLE T SILTY SHALE
fESSE== DOLOMITIC LIMESTONE EEEEEEREEE SALT NSRS SILTSTONE
S GRANITE it % SANDSTONE

IR GYPSUM : SALT-PEPPER SANC (SIS TUFF
ISR (GNEOUS —_—__—__ SHALE S \WELDED TUFF
=% SIDERITE or LIMONITE [ISSSSmmss SHALE COLORED

———L— | IMESTONE _——  — SHALE GRAY

F FOSSIL — ARGILLACEOUS ~s GYPSIFEROUS
Other Symbols
P PINPOINT DST INTERVAL
o__ mjo<< .+ VUGGY FAULT
[» DEAD 3 . FORMATION TOP
Engineering
& EVEN GAS SHOW

i1 QUESTIONABLE ‘ BIT OIL SHOW

i SPOTTED STAININC & CONNECTION (UP) MN DEPTH UP

SRS B O T DEP TH [T IEP TH o e ol B e

¥ CONNECTION (DOWN) MN DEPTH (DOWN)
Porosity

. CONNECTION GAS NORMAL FAULT
E EARTHY 4HE CONNECTION GAS (LEFT) OVERTURNED STRATA
B FENESTRAL . TRIP GAS REVERSE FAULT
F FRACTURE {E TRIP GAS (LEFT) CASING

* INTERCRYSTALLINE m DOWN TIME GAS _‘ SIDEWALL CORE (LEFT)

& INTEROOLITIC
-3 MoLDIC

0 ORGANIC

{ITE] DOWN TIME GAS (LEFT) i SIDEWALL CORE (RIGHT,
- CORE - LOST B SLIDE

H CORE - RECOVERED SURVEY

_ﬂ WIRELINE TESTED - LEF1 E EARTHY

_D WIRELINE TESTED - RT

- DRILL STEM TEST

(MIEIUAN] MN DEPTH

Rounding

A ANGULAR

F ROUNDED
o SUBANG

7 SUBRND

Textures

ES BOUNDSTONE
iZ. CHALKY

¥ CRYPTOXLN

Fx FINELYXLN

G= GRAINSTONE

L LITHOGRAPHIC
M= MICROXLN

= MUDSTONE

P= PACKSTONE
4= WACKESTONE
Sorting

"1 MODERATE

P POOR
L] WELL
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Columbine Logging Two Person S-WT 10.0+/ VIS 45 WT 10.2/ VIS 4
Rigged Up 1500hrs 04/18/2014 250
With Bloodhound Unit # 0624
ROP .
. in/f
ROF son | ! FrRgH
\ \/ e R ™ N~
GAMMA Logging Started @ adMb
1330hrs on 04/19/2014 \\ .
at 6744' MD e L N\~ —
5000 5000
50000 500001
Total Gas & Chromatograph 33650 2857u
GAS Bit Data -
Bit #: 02 -
C1 Type: SMITH SDi611MPX GAS (Uinits)
C2-=m--- Size: 8.75 G1-C4 (PP
C3- - Depth In: 1,255
C4 wwemrreenen Depth Out: 7,110
Jets: 3x16 3x18
SIN: JH4825 J
Depth Labels 6,800
% Lith
Begin in Sussex Formation 7 6600
MD: 6,734 MD: 6,781
TVD: 6,636.33 TVD: 6,683.22
Inclination: 2.59 Inclination: 5.01
Azimuth: 341.09 Azimuth: 348.28
VS: -204.29 VS: -201.29
MD: 6,876
Well Bore TVD: 6,777.07
VD (ft) TVD (ft) Inclination: 12.3
TVD Azimuth: 349.15
Acetone was used as the cutting VS: -187.34
agent with the dimple filled to the rim
The ratings are based on 7 descriptors:
None, Slight trace, Trace,Fair, Moderate, SLTY SH: med-dk gy & blk, sb SLTY SH: med-dk gy & blk, sb SLTY SH: med-dk gy & blk, st
Good, and Excellent.The descriptor used plty-sb blky, mod sft-frm, w srt, plty-sb blky, mod sft-frm, w srt plty-sb blky, mod sft-frm, w s
is based on the loggers observations and c- v c grs, sb rnd-sb ang, mod c- v c grs, sb rnd-sb ang, mod c- v c grs, sb rnd-sh ang, moc
best judgement of brilliance, color and fri, stmg bl cut, dul bl ring fri, stmg bl cut, dul bl ring fri, stmg bl cut, bri bl ring
longevity of the cut. 7300
.
Oil Show

mezN—H®

Images
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WT 10.3+/ VIS 45 WT 10.3/ VIS 46 5 WT 10.3/ VIS 46
250
130
107 A AN .\ N\, - Al A 129 — NV L\
m ~ / Anp—
— — ol rlll\lll\ll N
5000
50000
3668u
2625u Bit Data 3070u
. 2577u Bit #: 03

GAS (Units) Type: SMITH SDi611MPX
2359u G1-C4 (PP Size: 8.75 3039u
C1: 84.0% Depth In: 7,110 C1:83.8
C2:9.7% Depth Out: 7,620 C2:9.6Y
C3:4.5% Jets: 6x16 C3:4.79
o}fmo,a N S/N: JH6815 o,ﬁ 1.99

6,900 6,950 7,000 7,100
T 1 T T 1 T I I T
SLTY SH: med-dk gy & blk, sb 6600 SLTY SH: med-dk gy & blk, sb SLTY SH: med-dk gy & blk, sb

plty-sb blky, mod sft-frm, w srt,
c- v c grs, sb rnd-sb ang, mod
fri, stmg bl cut, bri bl ring

plty-sb blky, mod sft-frm, w srt,
c- v c grs, sb rnd-sb ang, mod
fri, stmg bl cut, bri bl ring

MD: 6,924

TVD: 6,823.58
Inclination: 16.27
Azimuth: 354.52

VS: -175.65

SLTY SH: med-dk gy & blk, sb
plty-sb blky, mod sft-frm, w srt,
c- v c grs, sb rnd-sb ang, mod
fri, stmg bl cut, bri bl ring

plty-sb blky, mod sft-frm, w srt,
c- v c grs, sb rnd-sb ang, mod
fri, stmg bl cut, dul bl ring

MD: 6,971

TVD: 6,868.17
Inclination: 20.51
Azimuth: 356.37
VS: -160.9

TVD (ft)

MD: 7,019

TVD: 6,912.48
Inclination: 24.68
Azimuth: 357.62
VS: -142.52

MD: 7,066
TVD: 6,954.44

Inclination: 28.8
Azimuth: 358.84
VS: -121.4
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e WT 10.4/ VIS 48 WT 10.4/ VIS 4 WT 10.4+/ VIS 46
04/20/2014 \()(\
N\t N\ \ \_/
N AVNA e \~ -
N’ m v {ll\/{\ A4 Vo
TOOH for Mud Motor = N
~ @2030hrs on 04/19/2014 — ] L ~ NRIAN
Resumed Drilling
@ 0830hrs on 04/20/2014 35274 3730u
%
0
0 Sharon Springs Top
m .\\IIJ.NNAw. MD / 7091' TVD -
A 3= SEEES STFEE s SR oS CE . SRR
7,250

T T T

fri, stmg bl cut, dul bl ring

I I I
SLTY SH: med-dk gy & blk, sb
plty-sb blky, mod sft-frm, w srt,
c- v c grs, sb rnd-sb ang, mod

I 1 I
SLTY SH: med-dk gy & blk, sb
plty-sb blky, mod sft-frm, w srt,
c- v c grs, sb rnd-sb ang, mod
fri, rr bent, stmg bl cut, dul bl
ring

MD: 7,162

TVD: 7,034.05
Inclination: 39.35
Azimuth: 359.07
VS: -68.03

T 1 I
SLTY SH: med-dk gy & blk, sb
plty-sb blky, mod sft-frm, w srt,
c- v c grs, sb rnd-sb ang, mod
fri, occ bent, stmg bl cut, dul
bl ring

MD: 7,257

TvD: 7,100.21
Inclination: 52.16
Azimuth: 2.75
VS:-0.14

1clination: 33.7
imuth: 359.05
'S: -95.99

T 1
SLTY SH: med-dk gy & blk, sb
plty-sb blky, mod sft-frm, w srt,
c- v c grs, sb rnd-sb ang, mod
fri, abnt bent, stmg bl cut, dul
bl ring

T
SLTY SH: med-dk
plty-sb blky, mod ¢
c- v c grs, sb rnd-s
fri, CHK: med-dk ¢
blky-sb plty, sft-frr
c grs, sb rd-sbh anc
MRLST: med-dk g
blky-sb plty, sft-frr

c grs, sb rd-sb anc
bent, stmg bl cut,




__H

T T L T 1 T 7 I I I I I I I I I I T T T T T T T T
WT 10.3/ VIS 43 WT 10.3/ VIS 44 WT 10.3/ VIS 43 WT 10.3/ VIS 45 EPTH 7
250 04/21/2014
\ ).\)\ )I.( B I\H\wa RO %v\w \ \III.I. ANANLA ,\ :\/ \/ —
N Y TN - N A AL A
N /A L~ — A) \\’\ \// /\\ R
/\ S WAV NI - — T > aup == N — % ~INAVTN N
— \ L e L pu
L — 0 "/
3624u mmmwo Lwowmc
5
] 3885u LOW FLOW 3655u
TO SHAKERS
) T
GAS (Units) HNmi 7 _
G1-C4/((PP 15 C1:82.6%
ami /‘\) C2: 8.2%
- G _(«./ AR ,.)/ C3:6.2%
~ Niobrara A Top Niobrara B Top N Niobrara C Top | M\ \\\uns C4:3.0% g
\ 7 ~ 7372' MD / 7160 TVD o Faulted Out 1oL 17462 MD / 7192' TVD Y (\\ e L
xS oes ARG S s A e el At ook e | B A LRI A e X L -
7,350 7,400 7,450
 ETEEG 1 LSRN, NS ORIV § PP ) ORIV, » FEWTRSETE § ivE Ry ) MRl » Rty FCREETELO: o TRy ) W R § Ry | ECRE RIS | TR o < e e e s e T ™ b
T gt T S TR
T T T T T T T T T T
gy & blk, sb CHK: It-med gy-brn, mot, 6600 CHK: It-med gy-brn, mot, CHK: It-med gy-brn, mot, 7 CHK: It-med gy-brn, mot, 7
sft-frm, w srt, blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd,
b ang, mod c grs, sb rd-sb ang, mod fri, c grs, sb rd-sb ang, mod fri, c grs, sb rd-sb ang, mod fri, c grs, sb rd-sb ang, mod fri, tr
y-brn, mot, MRLST: med-dk gy & blk, MRLST: med-dk gy & blk, MRLST: med-dk gy & blk, MRLST: med-dk gy & blk, 7
n, mod srtd, blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd,
), mod fri, c grs, sb rd-sb ang, mod fri, c grs, sb rd-sb ang, mod fri, c grs, sb rd-sb ang, mod fri, ¢ grs, sb rd-sb ang, mod fri, rr
y & blk, stmg bl cut, bri bl ring stmg bl cut, bri bl ring stmg bl cut, bri bl ring cal, stmg bl cut, bri bl ring
n, mod srtd,
, mod fri, tr MD: 7,352 MD: 7,400 MD: 7,447, MD: 7,495 MD: 7,542
. Y TVD: 7,150.9 TVD: 7,171.4 TVD: 7,187.9 TVD: 7,201.64 TVD: 7,211.73
dul bl ring Inclination: 62.31 Inclination: 67.12 Inclination: 71.76 Inclination: 74.97 Inclination: 80.2
Azimuth: 4.4 Azimuth: 3.25 Azimuth: 2.11 Azimuth: 1 Azimuth: 2.02
VS: 79.96 VS: 123.31 VS: 167.29 VS: 213.27 VS: 259.15
............ T T e T T T e T
e e e 444+++m g i i L T LS T T T T T T ) T G T T AT TR e T S T e e
7300




I I I I I T I I I I I I I T T T T T T T T
WT 10.3/ VIS 44 3EWT 10.3/ VIS 44 FTH _ l WT 10.0/ VIS 40
04/22/2014
04/23/2014
/ 118
/l) N = / ituf) 86 |
\ d
n v, - ROP N e A 1] \
Nt \/\:/\1\\/\/\/\1\ A~ | SCALE TD Curve @ 7620' |\ h )
_umOmrmZ__w:/\,\ﬂ._._,._— GAMMA g CHANGE @ 1210hrs on 04/21/2014 — — =~ /:r
1
T T T
fwobwc 600p Start drilling the Lateral 4395u
||| 600D0 @ 0405hrs on 04/23/2014 B
: 4218u 4282u B 4285u
Bit Data ~ ~— L )
Bit #: 04 \\\\--. .------U/ \-- - R UL TR T ekl il sl \ |-/ B R
Type: VAREL VS513D || cAs (lnits) fidals \ \\ _.\..-,\»\. 171
Size: 6.12 G1-C4 (PP \\ /\ ! :
Depth In: 7,620 o(d L g
Depth Out: 12,273 GAS
Jets: 5x18 ~ SCALE
SIN: 4006987 9 CHANGE 1ok
0 Nt 1 R o R AR e
,550 7,600
T T T
CHK: It gy-brn, mot, blky-sb 7000
- MD: 7,683
plty, sft-frm, mod m:.g. cagrs, TVD TVD: 7.222.02
sb rd-sb ang, mod fri, tr SCALE Inclination: 88.15
MRLST: med gy, blky-sb plty, -} CHANGE Azimuth: 0.93
sft-frm, mod srtd, c grs, sb VS: 399.62
rd-sb ang, mod fri, occ cal ¥ 7
incl, stmg bl cut, bri bl rin n " n ' n " n n X .. .. .. . .. .. .. ..
. ’ T e G T T T T T T T T T T I T T T e
2 MD: 7,579 Vo 7 7 7 _ 7
_qr/\nﬂwmw%.mmw.om CHK: It-med gy-brn, mot, CHK: It-dk gy-brn, mot, blky-sb
Azimuth: 2.52 CHK: It gy-brn, mot, blky-sb blky-sb plty, sft-frm, mod srtd, plty, sft-frm, mod srtd, med-c
VS: 295.79 plty, sft-frm, mod srtd, c grs, med-c grs, sb rd-sb ang, mod grs, sb rd-sb ang, mod fri,
sb rd-sb ang, mod fri, tr 7 fri, MRLST: med-dk gy, blky-sb MRLST: med-dk gy, blky-sb
5 RiEy | AT AP SRy GARRNGS | CoRte iy At o SR A MRLST: med gy, blky-sb plty, plty, sft-frm, mod srtd, med-c 7 plty, sft-frm, mod srtd, med-c
T T = T T T = T sft-frm, mod srtd, ¢ grs, sb 7 grs, sb rd-shb ang, mod fri, abnt grs, sb rd-sb ang, mod fri, tr
rd-sb ang, mod fri, stmg bl cut, calc incl, stmg bl cut, bri bl calc incl, stmg bl cut, bri bl
bri bl ring ring ring




.* T T T L T T
3 WT 10.0/ VIS 42
250

Bl
ROP_(min/f B j|I|l
GAMMA (ap}) -
+ 77 83 /]
PROBLEMS WITH GAMMA \, /.
N~ N\ [N— —
T

600p 4480u 4639u
60000 . 4567u . 4524u

7000
MD: 7,778 MD: 7,873 MD: 7,968
TVD: 7,224.07 TVD: 7,226.51 TVD: 7,226.23
Inclination: 89.38 Inclination: 90 Inclination: 90.34
Azimuth: 1.12 Azimuth: 1.38 Azimuth: 1
VS: 494.6 VS: 589.49 VS: 684.49
oo | _ | _ |
CHK: It-dk gy-brn, mot, blky-sb CHK: It-dk gy-brn, mot, blky-sb
plty, sft-frm, mod srtd, med-c plty, sft-frm, mod srtd, med-c
grs, sb rd-sb ang, mod fri, grs, sb rd-sb ang, mod fri,
MRLST: med-dk gy, blky-sb MRLST: med-dk gy, blky-sb
plty, sft-frm, mod srtd, med-c plty, sft-frm, mod srtd, med-c
grs, sb rd-sb ang, mod fri, tr grs, sb rd-sb ang, mod fri, tr
calc incl, stmg bl cut, bri bl calc incl, stmg bl cut, bri bl
7500 ring ring




3 w*
250 25
135 Hob dobs > i I\.IJ 134 123
— i p— l o
ap) ﬁ S G A
N
PROBLEMS WITH GAMMA _ \/) PROBLEMS WITH G/
e
6000 4613u 4480u
60000 .
3694u 4482u
\\\I‘J/I
- ~
\ L - bt s
—1GASlnits) ,,// /- TN
| _Lercaer “ N 1 ,,// /
||||| e / s II \‘ ~
N d N AT
SN //I\\\
SN 4 SN
SN
o <
......... e i o Y TR IS rES TN N .
S H P LG mrnles =2 =i =hol= 5 H
8,000 8,050
444444444444444._-_un_-_un_-_uu_-_un_-_un_-_un_-_un_-_-._-_un_-_un_-_un_-_u._-_un_-_uu_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_uu_-_un_-_u._-_un_-_un_-_un_-_u4444444444444444444444444444 o
7000 7000
MD: 8,063 MD: 8,158
TVD: 7,225.1 TVD: 7,224.33
Inclination: 91.02 Inclination: 89.91
Azimuth: 0.18 Azimuth: 0.24
VS: 779.47 VS: 874.45
TVD (ft) — 7 — 7 TVD (ft)
CHK: It-dk gy-brn, mot, blky-sb CHK: It-dk gy-brn, mot, blky-sb
plty, sft-frm, mod srtd, med-c plty, sft-frm, mod srtd, med-c
grs, sb rd-sb ang, mod fri, grs, sb rd-sb ang, mod fri,
MRLST: med-dk gy, blky-sb MRLST: med-dk gy, blky-sb
plty, sft-frm, mod srtd, med-c plty, sft-frm, mod srtd, med-c
grs, sb rd-sb ang, mod fri, tr grs, sb rd-sb ang, mod fri, tr
calc incl, rr fos frags, stmg bl calc incl, rr fos frags, stmg bl
7500 cut, bri bl ring cut, bri bl ring 7500




WT 10.0/ VIS 43

3 WT 10.0/ VIS 45

N
; 128 _ T ~124
ap) ™
\MMA PROBLE
1 1 N TN — =
4516u
4402u 4529u I

7000

MD: 8,253 MD: 8,348

TVD: 7,224.56 TVD: 7,225.59

Inclination: 89.81 Inclination: 88.95

Azimuth: 0.27. Azimuth: 0.69

VS: 969.44 VS: 1,064.42

00 A L uqnquwnquqnqu S A LS e u4#%#4%4#4n4u4n4u4n4u4n4u4n4u4n4u

_ TVD (ft)

CHK: It-med gy-brn, mot,
blky-sb plty, sft-frm, mod srtd,
med-c grs, sb rd-sb ang, mod
fri, MRLST: med-dk gy, blky-sb
plty, sft-frm, mod srtd, med-c
grs, sb rd-sb ang, mod fri, abnt
calc incl, stmg bl cut, bri bl
ring

CHK: It-med gy-brn, mot,
blky-sb plty, sft-frm, mod srtd
med-c grs, sb rd-sb ang, mod
fri, MRLST: med-dk gy, blky-sb
plty, sft-frm, mod srtd, med-c
grs, sb rd-sb ang, mod fri, abnt
calc incl, stmg bl cut, bri bl
ring

7500




kA
125 - e~
™~ \\\\ SN ROP (min/f| N
GAMMA (ap})
e ,\ PROBLEMS WITH GAMMA
N ——— " I — [V N
4502u 600D
60000
. 4549u
4192u e 4193u
. / \\\|..1\1| ..J["’ll\\\\ IIII / ) I .
MN\NA 47 .z/ ’ ==L / s, - 1 e1TeE PR T
ya Il L N rd ~ / WVl
/ (i zl/\\ * / ’
N
/I/:/ \s N l/l’ A
e Ty 0
M T ..._._-... T ) SR AU B ol i Rl e T LT Rty 408 O o o o T A PR P Tl el el Bt i B er) P N
8,450 8,500 8,550 8,600
o e Lo o o e LoT o o e Lo e s ar T aT T arT s aT T ar T aT T arT T aT s ar T aT T arT s aT T ar T aT T arT T aT T arT s aT T ar T aT T arT T aT s ar T aT T
7000
MD: 8,444 MD: 8,539 MD: 8,634
TVD: 7,226.19 TVD: 7,226.85 TVD: 7,226.94
Inclination: 90.34 Inclination: 88.89 Inclination: 91.01
Azimuth: 359.78. Azimuth: 359.19 Azimuth: 359.37.
VS: 1,160.4 VS: 1,255.33 VS: 1,350.27
| _ | _ oo |
CHK: It-med gy-brn, mot, CHK: It-med gy-brn, mot, CHK: It-med
blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd, blky-sb plty,
med-c grs, sb rd-sb ang, mod med-c grs, sb rd-sb ang, mod med-c grs, sl
fri, MRLST: med-dk gy, blky-sb fri, MRLST: dk gy, blky-sb plty, fri, MRLST: ¢
plty, sft-frm, mod srtd, med-c sft-frm, mod srtd, med-c grs, sft-frm, mod
grs, sb rd-sb ang, mod fri, abnt sb rd-sb ang, mod fri, occ calc sb rd-sb ang
calc incl, stmg bl cut, bri bl incl, stmg bl cut, bri bl ring incl, stmg bl
ring




T T T T T T T T T T T T T T
WT 9.9/ VIS 45 7 7 3 WT 9.9/ VIS 43
250,
149
130
) : Reigin/ff ™~ \\\\ TN—— ﬁ\
ﬁ\ GAMN ap})
< \\ \/r PROBLEMS WITH GAMMA
o e e g e ) —
_ 6000
4090u A104u 60000 4217
| 4146 E q 4450u [
™ L & lj
R S AU DY b e e ™
-=" N \\m.nq (Units)
LEEAPPM) T = ===~ - 2 L
- - 4
< - —. \
SKRENP 2
oy ol ol e ot et o O A N R R B R AT R o : bimseyaspnfisdaspmnenls i ......q........q...u.....uﬁq.........q.....:.,r.. A AT N I cnak s s e e s e e e e R R Bl SR S = BEREEER R K,
,650 8,700 8,750 8,800 8,850
4444444444444444444444444444444._-_uu_-_uu_-_un_-_-._-_uu_-_uu_-_un_-_-._-_uu_-_uu_-_un_-_-._-_uu_-_uu_-_uu_-_-._-_uu_-_uu_-_uu_-_u44444444444444444444444
7000
MD: 8,729 MD: 8,824
TVD: 7,222.87 TVD: 7,220.93
Inclination: 91.57 Inclination: 90.77
Azimuth: 359.19 Azimuth: 358.65
VS: 1,445.3 VS: 1,540.2
_ _ TVD (ft) _
gy-brn, mot, CHK: It-med gy-brn, mot, CHK: It-med gy-brn, mot,
sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd,
) rd-sb ang, mod med-c grs, sb rd-sb ang, mod med-c grs, sb rd-sb ang, mod
k gy, blky-sb plty, fri, MRLST: dk gy, blky-sb plty, fri, MRLST: dk gy, blky-sb plty,
srtd, med-c grs, sft-frm, mod srtd, med-c grs, sft-frm, mod srtd, med-c grs,
~mod fri, occ calc sb rd-sb ang, mod fri, occ calc sb rd-sb ang, mod fri, occ calc
cut, bri bl ring incl, stmg bl cut, bri bl ring incl, stmg bl cut, bri bl ring
7500
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7000
MD: 8,919 MD: 9,014
TvD: 7,219.14 TVD: 7,216.66
Inclination: 91.39 Inclination: 91.6
Azimuth: 359.92 Azimuth: 0.73
VS: 1,635.12 VS: 1,730.08
TVD (ft)

CHK: It-dk gy-brn, mot, blky-sb
plty, sft-frm, mod srtd, med-c
grs, sb rd-sb ang, mod fri,
MRLST: med-dk gy, blky-sb
plty, sft-frm, mod srtd, med-c
grs, sb rd-sb ang, mod fri, tr
calc incl, rr fos frags, stmg bl
cut, bri bl ring

7500

CHK: It-med gy-brn, mot,
blky-sb plty, sft-frm, mod srtd,
med-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, occ calc
incl, stmg bl cut, bri bl ring




blky-sb plty, sft-frm, mod srtd,
med-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, occ calc
incl, stmg bl cut, bri bl ring

7500

blky-sb plty, sft-frm, mod srtd,
med-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, occ calc
incl, stmg bl cut, bri bl ring
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_ 7000 7 _
z_o_m_ﬁo MD: 9,205 MD: 9,300
TVD: N.Ni..mk_ TVD: 7.213.68 TVD: 7,212.81
_:n.__:m:ﬁ.v:. 90.92 Inclination: 90.12 _:n.__:m:o:_ 90.93
Azimuth: 0.89 Azimuth: 1.08 Azimuth: 0.72
VS: 1,826.05 VS: 1,921.05 VS: 2,016.04
7 _ TVD(ft) 7 _
CHK: It-med gy-brn, mot, CHK: It-med gy-brn, mot,




107

250

PROBLEMS WITH GAMM

WT 10.0/ VIS 42

3121u

_ 7000
MD: 9,395 MD: 9,490
TvD: 7,212.91 TVD: 7,215.58
Inclination: 88.95 Inclination: 90.15
Azimuth: 0.09 Azimuth: 1.35
VS: 2,111.02 VS: 2,205.91
TVD (ft)

CHK: It-med gy-brn, mot,
blky-sb plty, sft-frm, mod srtd,
med-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, occ calc
incl, stmg bl cut, bri bl ring

7500

CHK: It-med gy-brn, mot,
blky-sb plty, sft-frm, mod srtd,
med-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, occ calc
incl, stmg bl cut, bri bl ring
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7000
MD: 9,585 MD: 9,681
TVD: 7,215.71 TVD: 7,215.24
Inclination: 89.69 Inclination: 90.87
Azimuth: 0.29 Azimuth: 1.7.
VS: 2,300.9 VS: 2,396.9
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7 _ TVD(ft) 7 _
CHK: It-med gy-brn, mot, CHK: It-med gy-brn, mot,
blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd, CHK: It-med ¢
med-c grs, sb rd-sb ang, mod med-c grs, sb rd-sb ang, mod blky-sb plty, ¢
fri, MRLST: dk gy, blky-sb plty, fri, MRLST: dk gy, blky-sb plty, med-c grs, sb
sft-frm, mod srtd, med-c grs, sft-frm, mod srtd, med-c grs, fri, MRLST: d|
sb rd-sb ang, mod fri, occ calc sb rd-sb ang, mod fri, occ calc sft-frm, mod <
incl, stmg bl cut, bri bl ring incl, stmg bl cut, bri bl ring sb rd-sb ang,
stmg bl cut, b
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7000
MD: 9,776 MD: 9,871
TVD: 7,213.65 TVD: 7,211.81
Inclination: 91.05 Inclination: 91.17
Azimuth: 0.85 Azimuth: 2.16 Azimuth: 3.7
VS: 2,491.88 VS: 2,586.86 VS: 2,681.7¢
TVD (ft)
CHK: It-med gy-brn, mot,
y-brn, mot, CHK: It-med gy-brn, mot, blky-sb plty, sft-frm, mod srtd,
ft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd, med-c grs, sb rd-sb ang, mod
rd-sb ang, mod med-c grs, sb rd-sb ang, mod fri, MRLST: dk gy, blky-sb plty,
< gy, blky-sb plty, fri, MRLST: dk gy, blky-sb plty, sft-frm, mod srtd, med-c grs,
rtd, med-c grs, sft-frm, mod srtd, med-c grs, sb rd-sb ang, mod fri, occ calc
mod fri, occ cal, sb rd-sb ang, mod fri, occ cal, incl, stmg bl cut, bri bl ring
ri bl ring 7500 stmg bl cut, bri bl ring
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10,000 10,050 10,100 10,150
7000 I
MD: 10,061 MD: 10,156
6 TVD: 7,207.29 TVD: 7,206.52
1.79 Inclination: 90.71 Inclination: 90.22
‘ Azimuth: 2.32 Azimuth: 2.6
VS:2,776.71 VS:2,871.69
, I
TVD (ft)
CHK: It-med gy-brn, mot, CHK: It-med gy-brn, mot,
blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd,
med-c grs, sb rd-sb ang, mod med-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty, fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs, sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, tr calc sb rd-sb ang, mod fri, tr cal,
7500 incl, stmg bl cut, bri bl ring stmg bl cut, bri bl ring
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7000 _ _ 7000
MD: 10,251 MD: 10,347
TVD: 7,207.14 TVD: 7,208.37
Inclination: 89.04 Inclination: 89.48
Azimuth: 2.07. Azimuth: 1.07.
VS: 2,966.67 VS: 3,062.66
I f |
TVD (ft) TVD (ft)
CHK: It-med gy-brn, mot, CHK: It-med gy-brn, mot,
blky-sb plty, sft-frm, mod srtd, blky-sb plty, sft-frm, mod srtd,
med-c grs, sb rd-sb ang, mod med-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty, fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs, sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, tr cal, sb rd-sb ang, mod fri, tr cal,
stmg bl cut, bri bl ring stmg bl cut, bri bl ring 7500
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10,450 10,500 10,600
7000
MD: 10,442 MD: 10,537
TVD: 7,207.71 TVD: 7,207.3
Inclination: 91.32 Inclination: 89.17
Azimuth: 1.76 Azimuth: 359.93
VS: 3,157.65 VS: 3,252.64
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TVD (ft)
CHK: It-med gy-brn, It crm, CHK: It-med gy-brn, It crm,
mot, blky-sb plty, sft-frm, mod mot, blky-sb plty, sft-frm, mod
srtd, med-c grs, sb rd-sb ang, srtd, med-c grs, sb rd-sb ang,
mod fri, MRLST: dk gy, blky-sb mod fri, MRLST: dk gy, blky-sb
plty, sft-frm, mod srtd, med-c plty, sft-frm, mod srtd, med-c
grs, sb rd-sb ang, mod fri, tr grs, sb rd-sb ang, mod fri, tr
cal, tr calc incl, stmg bl cut, cal, tr calc incl, stmg bl cut,
bri bl ring bri bl ring 7500
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TVD: 7,209.09 TVD: 7,209.14
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VS: 3,442.55 VS: 3,537.53
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CHK: It-med gy-brn, It crm, CHK: It-med gy-brn, wh-It crm, CHK: It-med
mot, blky-sb plty, sft-frm, mod mot, blky-sb plty, sft-frm, mod mot, blky-sb
srtd, med-c grs, sb rd-sb ang, srtd, f-c grs, sb rd-sb ang, mod srtd, f-c grs,
mod fri, MRLST: dk gy, blky-sb fri, MRLST: dk gy, blky-sb plty, fri, MRLST: ¢
plty, sft-frm, mod srtd, med-c sft-frm, mod srtd, med-c grs, sft-frm, mod
grs, sb rd-sb ang, mod fri, tr sb rd-sb ang, mod fri, tr cal, sb rd-sb ang,
cal, tr calc incl, stmg bl cut, occ calc incl, stmg bl cut, bri occ calc incl,

bl ring




gy-brn, wh-It crm,
plty, sft-frm, mod
sb rd-sb ang, mod
k gy, blky-sb plty,
srtd, med-c grs,
mod fri, tr cal,
stmg bl cut, bri

CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, tr cal,
occ calc incl, stmg bl cut, bri
bl ring
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MD: 10,917 MD: 11,013
TVD: 7,209.22 TVD: 7,210.02
Inclination: 90.06 Inclination: 88.98
Azimuth: 2.68 Azimuth: 1.97
VS: 3,632.52 VS: 3,728.5
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_ TVD (ft) _

CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, tr cal,
occ calc incl, stmg bl cut, bri
bl ring
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TVD: 7,212.56 TvD: 7,215.88
Inclination: 87.96 Inclination: 88.03
Azimuth: 3.16 Azimuth: 2.89
VS: 3,823.44 VS: 3,918.34
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TVD (ft)

CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,

sb rd-sb ang, mod fri, tr cal,

occ calc incl,

CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,

sb rd-sb ang, mod fri, tr cal,

occ calc incl,




CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,

sb rd-sb ang, mod fri, tr cal,

occ calc incl,

7500

CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,

sb rd-sb ang, mod fri, tr cal,

occ calc incl,

k UL
WT 9.7/ VIS 45 3
250,
151
\J J ROP (min/f
@D ﬂD AMA Q—u
= 70
s
: /
T | Y /
6000
60000
3050u
31944 mhmmc 3259u -
GAS (Units)
™ - q ] TCA - N
-t " \\I/ \ ek R ~ B RS
i Eaiiatng RER = ~~s 1l A== =N PR i e
< .Iu\ I\\\\nl,l\\ - -
~ ~ - -
<. ~-F- sS4 ) S S CIC R
0
e e - L PRETE R T S ST P EATE DY .._—.o- - = - O P R Ty gy SR S P
11,300 11,400 11,450 11,500
_ 7000
MD: 11,298 MD: 11,393 MD: 11,488
TVD: 7,218.92 TVD: 7,221.71 TVD: 7,224.22
Inclination: 88.3 _:n.__:m:o:_ 88.33 Inclination: 88.64
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6000
60000

MD: 11,583

TVD: 7,225.25
Inclination: 90.12
Azimuth: 2.46
VS: 4,298.16

7000

CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,

sb rd-sb ang, mod fri, tr cal,

occ calc incl,

TVD (ft)

7500

CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,

sb rd-sb ang, mod fri, tr cal,

occ calc incl,
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7000
MD: 11,773 MD: 11,868
TVD: 7,225.4 TVD: 7,224.71
Inclination: 89.78 Inclination: 91.05
Azimuth: 1.72 Azimuth: 1.87.
VS: 4,488.14 VS: 4,583.13
TVD (ft) 7 _
CHK: It-med gy-brn, wh-It crm, CHK: It-med gy-brn, wh-It crm, CHK: It-med g
mot, blky-sb plty, sft-frm, mod mot, blky-sb plty, sft-frm, mod mot, blky-sb p
srtd, f-c grs, sb rd-sb ang, mod srtd, f-c grs, sb rd-sb ang, mod srtd, f-c grs, s
fri, MRLST: dk gy, blky-sb plty, fri, MRLST: dk gy, blky-sb plty, fri, MRLST: dk
sft-frm, mod srtd, med-c grs, sft-frm, mod srtd, med-c grs, sft-frm, mod s
sb rd-sb ang, mod fri, tr cal, sb rd-sb ang, mod fri, tr cal, sb rd-sb ang,
occ calc incl, 7500 occ calc incl, occ calc incl,
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MD: 12,058

TvD: 7,219.59
Inclination: 92.04
Azimuth: 1.6

VS: 4,773.05
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y-brn, wh-It crm,
Ity, sft-frm, mod
b rd-sb ang, mod
gy, blky-sb plty,
rtd, med-c grs,
mod fri, tr cal,

TVD (ft)

7500

CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,

sb rd-sb ang, mod fri, tr cal,

occ calc incl,

CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,

sb rd-sb ang, mod fri, tr cal,

occ calc incl,
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CHK: It-med gy-brn, wh-It crm,
mot, blky-sb plty, sft-frm, mod
srtd, f-c grs, sb rd-sb ang, mod
fri, MRLST: dk gy, blky-sb plty,
sft-frm, mod srtd, med-c grs,
sb rd-sb ang, mod fri, tr cal,

7500 occ calc incl,




