Well Name
Location

State

Country USA

APl Number
Geographic Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

ALS

Empirica

Scale: 5"/ 100
Measured Depth Log

DT Forbes c7-5-6

Sec.5-TO5N-R65W

Colorado County Weld

Rig Number Patterson UTI 346
05-123-41028-00 Field Wattenberg
DJ Basin

10/23/2015

Lat: 40 26' 6.000 N
Long: 104 41' 1.464 W

NA

4,640' K.B. Elevation 4,664.5'
7,580 To TBD Total Depth TBD
Codell

Oil based - invert

Operator
Company Extraction Oil & Gas

Address 1888 Sherman St., Suite 200
Denver, CO 80203

Geologist
Name Vivian Spiess / Jared Rouse
Company Extraction Oil & Gas

Address 1888 Sherman St., Suite 200
Denver, CO 80203

mx._._u%,n._. ION

Ol & Gas

Other

Equipment ML-113
Comments Start: 10-23-15

TD: TBD

Services Provided 2-man Logging
On Site Geosteering

Logger Names Dominic Pitre / Nicholas Wa

Address Empirica, LLC.
6360 W Sam Houston Pkwy
Suite 100
Houston, TX 77041
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Extraction O DT Forbes c7-5-6 5 MW: 9.9 Sharon Springs
EEEEEN i 7,711' MD,
Weld County, Colorado 6,685' TVD
Spud Date: 10-23-15 - 2,082' VS /
ROP Surface Casing @ 1,539 -\ <>((
ROP 2-man Logging / Geosteering Began: 10-23-15 ROP (min/fi.) —N\/] /\// _ | RoP s:ﬁ;ﬁ%
GAMMA ——— I RS %V)/ uEY 2R D" N TGRS
L T e 2& — T~ AN T nd GAS (units)
GAS — V
0 0 L
. ( e
Linear Scale I — L |
AN — — J AA ~ A
Slide/Rotate
LI B B B I S L R E S B S S NN B S B R H B B B S B S B B B RN BN S B B N B e B S H B B B B B B B B B N B B S R R T T T T T T T T T [ T T T T [ T T T T [ T T T T [ T T T 1
Depth Labels 7,540 7,550 7,560 7,570 7,580 7,590 7,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700 7,710 7
1E4 1E6 >,<A,w _mmwn,w”, o,o: 1E4 1E6
Total Gas & Chromatograph 1,000 185 1,000 185
GAS suuuses 100 units = 1% methane
a1 .
C2 ------ Depths Correspond to Driller's Pipe Tally 100 1E4 .!...\.....t..\.\.\.l é..._...._.....r..r..h.....: \ \\\\\ 100 1E4
C3 -y ~
Cc4 5 1T -1
10 1,000 NN CLECR i 10 1,000
Logarithmic Scale :
6400 6400
MD: 7,581' = 5 ==
TVD: 6,577.31'
Inclination: 29.2° MD: 7,677
Azimuth: 196.38° TVD: 6,658'
.ﬂ</<\,_w__ Bore VS: 2,035.7" S Inclination: 36.3° —
Azimuth: 199.8°
VS: 2,068.53'

7580-7640 80% SLTY SH: pred med- dk gy, occ blk, ip
gy- gy brn mot, pred hd- sl frm, sb plty, pred sm txt, ip
fis, silc- arg cmt, sme v f sd intbdd, tr vf pyr, sl calc,
sme lith frags, sme f lam, tr Ise cal, tr pyr; 20% SLTST:
pred med- dk gy, ip gy, pred blky, v frm- hd, silc- arg
cmt, v f sd intbdd thru, abnt sh intbds, sl calc

7 _ 7500 7

Images

7580-7640 80% SH: pred dk gy- blk, ip dk gy- blk
mot, pred sl frm- fis, sb plty- sb blky, pred sm txt,
mod calc, tr v f sd intbdd,, sme mryl intbds, tr vf pyr,
sme f lam, tr Ise cal, tr pyr; 20% SLTST: pred med-
dk gy, ip gy, pred blky, v frm- hd, silc- arg cmt, wi
occ f sd intbdd thru, mcsﬁ,m: intbds, sl calc

7640-7700 80"
mot, pred sl frr
mod calc, tr v
sme f lam, tr I
dk gy, ip gy, pr

f sd intbdd thrt
7500




Niobrara A s [ checkFilaments. MW: 9.85 T Niobrar
6719 TVD w 6aae T
, A ,
//. 2,102' VS .\.\(\ N > 2,204'V
™N % ] n\ a \l\ L
//\\ N~ N \|\ in/ff.) N \\\/ /\\ 1 /I/ ROP (min/ff) /\/\/
N \Vk\\l\//m>;>§a T Y TV N ALt NS TV
372u EH /N GAS (Units) \ SVARY //\ CASnits) M
~ 74 . 336u
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] \\n\ Ve s
- — : \ \PA
e v A VA A~/ NN/ l)k))\(\ S A W N~ o~
720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810 7,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910 7,920 7,930 7
>,<,O ,m,O_O”, h,ooc 1E4 1E6 1E4 1E6
..‘\.l.\.hh.(‘.. bl b= TN 1,000 1E5
A AP e TSy
. NPT .8 st pprs T s
_&FLEE :pl..r.a | BT thalgis \rk\nv‘ L4 -} ensqunitsercaern) 1L ] \..\\v\ / GAS ( &.ﬂ»\_u_ué
= e 100 14 : \ e W0 1E4 —
jBAREEEZA0AI g e L REEE LA
10 1,000 L : 10 1,000 BN
d i ) “ b |
MD: 7,772 WOB: 46Klbs MD: 7,867 NW @ 7,880 6400
TVD: 6,732 Rotary: ORPM TVD: 6,800.31"
Inclination: 41.38° Strokes: 239SPM Inclination: 46.69°
[ I Azimuth: 205.39° Pump Rate: 688GPM Azimuth: 212.01°
e — — . —  VS:2100.68 _ k VS: 2,160.08'
e e T e T T T T e T ﬁ 7
IHlHlllHl"”lﬂHﬂ. Ilﬂ't._.._. i e ke . : o T T T —1 I I I T T T T T T
T mog e ey
4h4H1M|I'WHMHHﬂHJHMIH
==
-
TVD () TVD () =
/%6 SH: pred dk gy- blk, ip dk gy- blk 7760-7820 70% CHK: pred gy- med gy, It 7880-7940 80% CHK: It gy-gy, occ dk gy, med frm-frm
n-fis, sb plty- sb blky, pred sm txt, gy- offwht mot, frm- hd, pred blky- sh blky, 7820-7880 70% CHK: pred gy- med gy, It gy-  |I-mod fis sh ang-sb blky ctgs, slty-chky tex, occ mrly
sd intbdd,, sme mryl intbds, tr vf pyr, rthy- chky txt, arg thru, tr pyr, occ cal incl; offwht mot, frm- hd, pred blky- sb blky, rthy- chky incl & occ mrlst intbds, tr bent, tr vf pyr, hi calc wi cln
e cal, tr pyr; 20% SLTST: pred med- 30% intbdd MRLST: dk gy- blk, sh plty- fis, txt, arg thru, tr pyr, occ cal incl; 30% intbdd HCL rxn, wi 20% MRLST: gy-dk gy, med frm-frm, mod
ed blky, v frm- hd, silc- arg cmt, wi occ pred frm- sft, rthy- sm txt, intbdd- lam wi MRLST: dk gy- blk, sb plty- fis, pred frm- sft, fis sb rd-sb blky ctgs, tr vf pyr, mod calc wi quick brn
. abnt sh intbds, sl calc chk | o rthy- sm tt, intbdd- lam wi chk HCL rxn s
, , 1




2 B MW 9.9 Moo Niobrara C Moo 10/25/15
D VIS 4 i 8,050' MD o 20115
/D 6,918 TVD Tvpe: MDI513 : ¢
’ 2284 VS ype: ! Bit #: 2
Size: 778/ | || Type: v5136H
Replace Section of Polyflow ROP (min/ft) ROP (min/f}) Depth In: 1,539 | jze: 7 7/8 | |
AN .n\ttﬁw// A crymiz fuis) - Depth Out: 8,113' " pepth In: 8,113"
| GAS \/Io_:w” 14.3 hrs 7 “Jets: wxpo./_
Avg Ft/Hr: 460 '/hi-g/N: 4008510 —
_Jets: 7X10
S/N: JH8599

,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020 8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130 8,140 8,150 :

1E4 1E6 >,<,® ,moon H,moc 1E4 1E6
1,000 185 1,000 185
— desgassazenss hl-,"f S T CCCLEL -----0.-.-.-.- sdadusugssssssszes
bols r.L..\\.._Y\ PPM) “ang, Lo L L] . oqaasdesassiiss GAS (Uinits) | CT-C4 (PRM)
‘ 100 164 = 100 164
)il. : 10 1,000 10 1,000
: > >
MD: 7,962' WOB: 34Klbs 6400 MD: 8,057 6400
TVD: 6,862.81" Rotary: ORPM TVD: 6,922.16'
Inclination: 48.54° Strokes: 172SPM Inclination: 54.76°
Azimuth: 221.93° Pump Rate: 494GPM Azimuth: 231.24°
VS: 2,219.97 VS: 2,289.24'
LR giE R B i E R R SRR
R PEPLUAR ASLE I SRILEEE L USE R AT L S R LT N S SHLLIIE S L e A il P § i LAy o ik R AP 1 T T
TSt i e e et o et S e
K i T Tag R e
8000-8060 90% CHK: pred off wh-v It gy-It gy, occ 8060-8120 90% CHK: v It gy-It gy, occ gy-dk gy grdg 8120-8180 90% CHK: v It gy-It
7940-8000 CHK (90%): It gy-gy-occ dk gy, med gy-dk gy grdg to mrist, med frm-frm, I-mod fis sb to mrist, med frm-frm, I-mod fis sb rd-sb blky v arg LS grdg to mrlist, med frm-frm, I-m
frm-frm, mod fis sb blky-sb ang-sb rd ctgs, slty-chky |rd-sb blky v arg LS ctgs, slty-chky tex, occ mrly incl & | ctgs, slty-chky tex, occ mrly incl & occ mrlst intbds, tr blky v arg LS ctgs, slty-chky te
tex, occ mrly incl & occ mrlst intbds, tr bent, occ free —focc mrist intbds, tr bent, occ free chk wi u f-c euhed bent, occ free chk wi u f-c euhed pyr, tr vf pyr, hi calc occ mrlst intbds, tr bent, occ fri
chk wi u f-c euhed pyr, tr vf pyr, hi calc wi cln HCL pyr, tr vf pyr, hi calc wi cln HCL rxn, MRLST (10%): wi cln HCL rxn, MRLST (10%): gy-dk gy, frm mod fis euhed pyr, tr vf pyr, hi calc wi ¢
rxn, MRLST (10%): gy-dk gy, frm mod fis ctgs, tr vi—|9y-dk gy, frm mod fis ctgs, tr vf pyr, mod calc wi quick —~ctgs, tr vf pyr, mod calc wi quick brn HCL rxn (10%): gy-dk gy, frm mod fis cf
pyr, mod calc wi quick brn HCL rxn brn HCL ,qx: calc wi quick brn HCL rxn
1 | , | | 1

e W S
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Fort Hayes
8,223' MD |
7,005' TVD
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,160 8,170 8,180

8,230 8,240 8,2

8,260 8,270 8,280 8,290

50 8,360 8,370 :

S B

T T T T7T T T 1 1
AVG BGG: 570u AVG E
S LIECITY P 0 Y
e | : B2/ ¥ /BN RR\ & RS
Lree s, St a i 1 L ¥ t
5 1‘ -~ S - - I \\ - N - -
" - T
WOB: 39Klbs W
Rotary: ORPM R
Strokes: 156SPM St
Pump Rate: 448GPM Pt
MD: 8,177 _
TVD: 6,985.04 MD:8,272" MD: 8,367"
Inclination: 62.32° ._.<_M_ N.ONN.mw . TVD: 7,044.83'
Azimuth: 247.24° Inclination: 71.31 Inclination: 81.57°
VS: 2,389.63 Azimuth: 259.42 Azimuth: 269.59°
e — ——r VS 2,476.38" VS: 2 565 08
gy, occ gy-dk gy 7
od fis sb rd-sb 8240-8300 80% LS: wht- offwht wi brn mot, pred
X, occ mrly incl & 8180-8240 70% MRLST: pred med gy- gy, ip gy- frm, blky- sb blky, mudst intbdd wi f carb grs; 80% 8300-8360 SD: pred gy- gy brn trnsl, ip 8360-
se chk wi u f-c brn- It brn mot, pred hd, pred blky, v arg, hi intbdd SD: pred gy- gy brn trnsl, ip offwht- tn, sme sl trnsl, offwht- tn, sme sl trnsl, sb blky, pred v f- offwhi
In HCL rxn, MRLST chk- slt, tr euhed cal, tr vf pyr; 30% LS: wht- offwht | s blky, pred v f- occ f grd sd clus, sb rnd- ang grs, occ f grd sd clus, sb rnd- ang grs, sme fgrd
gs, tr vf pyr, mod wi brn mot, pred frm, blky- sb blky, mudst intbdd wi —sme uncons grs, arg cmt, sme calc cmt,mod calc, uncons grs, arg- sil cmt, sl calc, sme Ise grs, a
ﬂomgc grs sme Ise sil- arg cmt, sme pyr sil- arg cmt, sme pyr cmt, s
1 | | | |
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,380 8,390 8,

450 8,460 8,470
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It

Pk el -

GG: 14504

, R

p“ A%
Nz BEEN

OB: 41Klbs

stary: ORPM

rokes: 156SPM
imp Rate: 448GPM

MD: 8,462'

TVD: 7,049.08'
Inclination: 93.29°
Azimuth: 274.91°
VS: 2,652.09' |

Inclination: 90.97°
Azimuth: 275.47°
VS: 2,738.16'

s
| 2991u| N\
g
Eann
/ TN
A A N
AL L L B B L L L R B R
8,550 8,560 8,580 8,590 €
JEN
AVG BGG: 2460u
t-ﬂ-l“- mam |
] . EDa L o g
WOB: 38Klbs
Rotary: 35RPM
Strokes: 219SPM
Pump Rate: 631GPI
MD: 8,558
TVD: 7,045.51

8420 SD: pred gy- gy brn trnsl, ip

- tn, sme sl trnsl, sb blky, pred v f- occ
d clus, sb rnd- ang grs, sme uncons
g- sil cmt, sl calc, sme Ise sil- arg

me pyr

8420-8480 SD: pred gy- gy brn trnsl, ip
offwht- tn, sme sl trnsl, sb blky, pred v f- occ f
grd sd clus, sb rnd- ang grs, sme uncons

grs, arg- sil cmt, sl calc, sme Ise sil- arg cmt,

8480-8540 SD: pred gy- gy brn trnsl, ip offwht-
tn, sme sl trnsl, sb blky, pred v f- occ f grd sd
clus, sb rnd- ang grs, pred grn sup clus, sme
uncons grs, arg- sil cmt, sl calc, sme Ise sil- arg
o—,:ﬁ sme U_ﬁ

8540-8600 SD: pred gy- gy brn trnsl, ip offwht-
tn, sme sl trnsl, sb blky, pred v f- occ f grd sd
clus, sb rnd- ang grs, pred grn sup clus, sme
uncons grs, arg- sil cmt, sl calc, sme Ise sil-

arg cmt, sme pyr, s
I |

me euhed pyr




NE L Pt EUNRRENL
Koo > 200
oo | 2166u &EH e 3000 2311u 3000
// /.
N/~ — \ N— 167
ROP (min/f) ﬁ \\ ROP (min/f) ya ] ./ ROP (min/f) —
GANMA (Urfits /1 > GAVMMA (Trfits /] GAVMMA (Trfits
GAS (Units)] | s GAS (Units) ALV \l\\/.\\ N GAS (units)
1 /(\ ™~ e —1 - £ L~ Dumn 2= \\//\/ \\/\ //I\ I~ ] / \ Y M A//I\\ b e
M e N afi \
3129u s
0 \J /\\ 0 o/|/
9 FT\A 9 A T T T
AN~ Ve N~ .\ A INAANS AN AN AN\~ — r~ 4\(1\ /
 SLELIL I B N N B B B B B e | T T T T T T T T T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ TT LI B D S B B B R S N S B B B B S B B B B B B S S B B B B B s S N B R R
,600 8,610 8,620 8,630 8,640 8,650 8,660 8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8,790 8,800 8,810 ¢
LI T T L T T T T T T L T T T
14 16 VG BGG: 1840u 1E4 16 AVG BGG: 1340u 1E4 16
Y Fad .\‘-.-... - ...\..‘- = S — orﬁ [l il
Ne. FRIKO5 mamm 1 RIS S8
fpobe L TR e e s el e SRS AREPESHARE SSANE  un
: P |.|\||.‘-| ST R R O S \l\‘. S l“
GAS (Units)| C1-04 (PPM), TSk GAS (Units)| C1-C4 (PPM), ST “FGAS (Units)| G1-04 (PP
100 1E4 - 100 1E4 100t tiEa
10 1,000 10 1,000 10 1,000
» » i
|
6400 6400 WOB: 40Klbs 6400
Rotary: 50RPM
Strokes: 219SPM
Pump Rate: 630GPM
Y
MD: 8,653 MD: 8,748
TVD: 7,044.38' TVD: 7,045.05'
Inclination: 90.4° Inclination: 88.79°
Azimuth: 275.4° Azimuth: 277.64°
TVD(ft) VS: 2.823.22 TVD (ft) VS: 2 907.47" TVD(ft)
8720-8780 80% SD: pred gy- gy brn trnsl, ip offwht- 8780-8840 80% SD: pred gy- gy
8600-8660 SD: pred gy- gy brn trnsl, ip offwht- tn, 8660-8720 SD: pred gy- gy brn trnsl, ip tn, sme sl trnsl, sh blky, pred v f- occ f grd sd clus, offwht- tn, sme sl trnsl, sb blky, [
sme sl trnsl, sb blky, pred v f- occ f grd sd clus, sb offwht- tn, sme sl trnsl, sb blky, pred v f- occ f —sh rnd- ang grs, pred grn sup clus, sme uncons sd clus, sb rnd- ang grs, pred gr
rnd- ang grs, pred grn sup clus, sme uncons grs, grd sd clus, sb rnd- ang grs, pred grn sup grs, arg- sil cmt, sme sl calc, sme Ise sil- arg cmt, uncons grs, arg- sil cmt, sme sl ¢
arg- sil cmt, sl calc, sme Ise sil- arg cmt, sme pyr, clus, sme uncons grs, arg- sil cmt, sl calc, sme pyr; 20% SLTY SH: pred gy, sb plty, sl frm, arg cmt, sme pyr; 20% SLTY Sk
sme euhed pyr sme Ise sil- arg cmt, sme pyr sme fis, pred sm txt, sl calc, sme f lam sl frm, sme fis, pred sm txt, sl ca
7500 | | | | 7500 | | 1 | | rowu |




5 On Gas Buster | |5
400 400
3000 7 7 7 3000
1897u 2030u |
3u 1814u 1710u B
~_ T RO I%. \I)II// pad N ROP (min/})
N \\\I\\ ~ GAIVA (TS / - ~— N L~ GAMMA (arfits
A /\/ = - —\__] \/.VA — e /V\:UAO) N N A\ TN mv ﬂ D_M\./ MV anihann
— Y ] | 7 ™ |
/]
\ 4 \ T~
0 0
~~/ o 9 N /
e Al b & "N/ - 0 N\t Y /
T —— ————
,820 8,830 8,840 8,850 8,860 8,870 8,880 8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980 8,990 9,000 9,010 9,020 9,030 ¢
T L T T L T T T T L T T T
VG BGG: 1330u 1E4 1E6 AVG BGG: 1490u 1E4 1E6
- &, o pidool | fes 1 1000 | {1es | dad -
- sra L 1 L [ R e py T EE Bl il Bl SR ) /Ilhln\-\ ~~|||.|.:|.: e ||||||.|\||.||-| IR W e Bl Ltk \ N—ipemcfs
Vi) T 1. L L-FdAs (nits)| c1-c4 (PP | cAs (units) Q.QM_U_US
B A 100 1E4 | MB......HE..N e O Y
' )
10 1,000 10 1,000
v,. »
6400 WOB: 20Klbs 6400
Rotary: 40RPM
Strokes: 220SPM
Pump Rate: 631GPM
MD: 8,843 MD: 8,939 MD: 9,033
TVD: 7,046.5' TVD: 7,046.64' TVD: 7,046.1°¢
Inclination: 89.46° Inclination: 90.37° Inclination: 90
Azimuth: 277.31° Azimuth: 278.58° Azimuth: 276.
VS: 2,990.96' TV VS: 3,074.97' TV VS: 3,157.49'
8900-8960 80% SD: pred gy- gy brn, sme gy- 8960-9020 80% SD: pred gy- gy brn, sme gy- 9020-9080
brn trnsl, ip 8840-8900 80% SD: pred gy- gy brn trnsl, ip offwht- amb trnsl, ip offwht- tn, sme sl trnsl, sb blky, frm- amb trnsl, ip offwht- tn, sme sl trnsl, sb blky, amb trnsl, |
red v f- occ f grd tn, sme sl trnsl, sb blky, pred v f- occ f grd sd clus, hd, pred v f- occ f grd sd clus, sb rnd- ang grs, frm- hd, pred v f- occ f grd sd clus, sb rnd- ang hd, pred v-
1 sup clus, sme sb rnd- ang grs, pred grn sup clus, sme uncons pred grn sup clus, sme uncons grs, arg- sil cmt, grs, pred grn sup clus, sme uncons grs, arg- pred grn st
alc, sme Ise sil- grs, arg- sil cmt, sme sl calc, sme Ise sil- arg cmt, sme sl calc, sme Ise sil- arg cmt, sme pyr; 20% sil cmt, sme sl calc, sme Ise sil- arg cmt, sme sme sl calc
: pred gy, sb plty, sme pyr; 20% SLTY SH: pred gy, sb plty, sl frm, SLTY SH: pred gy, sb plty, sl frm, sme fis, pred pyr; 20% SLTY SH: pred gy, sb plty, sl frm, SLTY SH:
c, sme flam sme fis, pred sm txt, sl calc, sme f lam 7500 SM txt, sl calc, sme flam sme fis, pred sm txt, sl calc, sme f lam sm txt, sl ¢
1 | | | , , , , | [




T L LI T
5 Off Gas Buster / No Fl ~-<4E8 5 MW: 9.7
s as Buster / No Flare 2852u Nt o
3000 3001
\ / 2090u
N =T 1 | —
1720u / 1 T
13550 gm | robymint) / ROP (min/fl) T~
GAPNAT(ur|its GAMMA(urits
g /] \ GAB (nits) L GAS (Units) ,/U
- — ] el ~ —
e ~TT > [TV Ul IV anl\=NRRYa NEE YNERY e VNS % AT NA e i
/\I\ ’}l\ Y
i
0 / 0
J A ol :
~ = L, o \ 4 N ™
T T T T T T LI N B N B B LIRS B S S B B B N B S S B N B EE N LI JL N R N S S B B N B B S B N B B B B S B B B B N B S B B B B B S S B R B E
9,090 9,100 9,110 9,120 9,130 9,140 9,150 9,160 9,170 9,180 9,190 9,200 9,210 9,220 9,230 9,240 9,250 ¢
1E4 1E6 1E4 1E6 %<,O,m,o_on, ”_.,o,mo,c
T rno afessrErErntag, ol .uuv.l.l.\“\ e o e o R e T T T T T ..-..-
: Lofo | Neps— \)Hw SN NN TR - .
e, | aAS dings)|caraa PAM) \ n GAS (Uinits) | c1-c4 (PPM)
T B 164 \ 100 164
I A
10 1,000 T 10 1,000
" _
} i
[ 1 [ [
6400 WOB: 42Klbs 6400
Rotary: 41RPM
Strokes: 220SPM
Pump Rate: 630GPM
MD: 9,127 MD: 9,222
TVD: 7,046.98' TVD: 7,048.81'
Inclination: 88.76° Inclination: 89.03°
Azimuth: 273.89° Azimuth: 272.97°
VO VS: 3,241.78' TV
80% SD: pred gy- gy brn, sme gy- 9080-9140 80% SD: pred gy- gy brn, sme gy-
p offwht- tn, sme sl trnsl, sb blky, frm- amb trnsl, ip offwht- tn, sme sl trnsl, sb blky,
- occ f grd sd clus, sb rnd- ang grs, frm- hd, pred v f- occ f grd sd clus, sb rnd- ang 9140-9200 SD: pred gy- gy brn, sme gy- amb 9200-9260 SD: pred gy- gy brn, sme gy- amb
Ip clus, sme uncons grs, arg- sil cmt, grs, pred grn sup clus, sme uncons grs, arg- trnsl, ip offwht- tn, sme sl trnsl, sb blky, frm- hd, trnsl, ip offwht- tn, sme sl trnsl, sb blky, frm- hd,
, sme Ise sil- arg cmt, sme pyr; 20% sil cmt, sme sl calc, sme Ise sil- arg cmt, sme pred v f- slt, occ f grd sd clus, sb rnd- ang grs, pred v f- slt, occ f grd sd clus, sb rnd- ang grs,
pred gy, sb plty, sl frm, sme fis, pred pyr; 20% SLTY SH: pred gy, sb plty, sl frm, sme pred grn sup clus, sme uncons grs, arg- sil cmt, pred grn sup clus, sme uncons grs, arg- sil cmt,
alc, sme f lam fis, pred sm txt, sl calc, sme f lam sme _m_ calc, m%m Ise m__-fm@ cmt, sme pyr ~s00 SME sl calc, sme Ise sil- arg cmt, sme pyr
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6400 WOB: 44Klbs 6400
Rotary: 40RPM
Strokes: 210SPM
Pump Rate: 602GPM
MD: 9,316' IMD: 9,410
TVD: 7,050.24' TVD: 7,050.73'
Inclination: 89.23° Inclination: 90.17°
Azimuth: 272.59° Azimuth: 271.42°
olys: 3,414.27° |vs:3500.79° |
9260-9320 SD: pred gy- gy brn, sme gy- amb 9380-9440 SD: pred gy- gy brn, sme gy-
trnsl, ip offwht- tn, sme sl trnsl, sb blky, frm- 9320-9380 SD: pred gy- gy brn, sme gy- amb amb trnsl, ip offwht- tn, sme sl trnsl, sb blky, 9440-9500 SD: pred gy- gy brr
hd, pred v - slt, occ f grd sd clus, sb rnd- ang trnsl, ip offwht- tn, sme sl trnsl, sb blky, frm- hd, frm- hd, pred v f- slt, occ f grd sd clus, sb trnsl, ip offwht- tn, sme sl trnsl,
grs, pred grn sup clus, sme uncons grs, arg- pred v f- slt, occ f grd sd clus, sb rnd- ang grs, rnd- ang grs, pred grn sup clus, sme pred v f- slt, occ f grd sd clus,
sil cmt, sme sl calc, sme Ise sil- arg cmt, pred grn sup clus, sme uncons grs, arg- sil cmt, uncons grs, arg- sil cmt, sme sl calc, sme pred grn sup clus, sme uncons
sme pyr 7 7 _ 7500 sme sl calc, sme Ise sil- arg cmt, sme pyr Ise sil- _mﬁmcm—:r m::m pyr sme sl calc, sme Ise sil- arg cn
’ | | 1 1 | |
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6400 WOB: 47Klbs 6400
Rotary: 40RPM
Strokes: 210SPM
Pump Rate: 602GPM
MD: 9,505 ‘ MD: 9,599 MD: 9,694
TVD: 7,049.56' i TVD: 7,047.91" TVD: 7,047.5
Inclination: 91.24° Inclination: 90.77° Inclination: 8!
Azimuth: 270.87° Azimuth: 271.4° Azimuth: 272
VS: 3,588.77' VS: 3,675.83° ™ VS: 3,763.15
" " " " " " " " " " Wl W |
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, sme gy- amb 9500-9560 70% MRLST: pred med gy- gy, ip
sb blky, frm- hd, gy- brn- It brn mot, pred hd, pred blky, v arg, hi
b rd- ang grs, intbdd chk- slt, tr euhed cal, tr vf pyr; 30% LS: 9560-9620 LS: wht- offwht wi brn 9620-9680 LS: wht- offwht wi brn mot, pred 968
grs, arg- sil cmt, wht- offwht wi brn mot, pred frm, blky- sb blky, mot, pred frm, blky- sb blky, pred frm, blky- sb blky, pred mudst intbdd wi f tn prec
t, sme pyr 7500 mudst _:Jcnn wi f o,mﬂc grs j:amH _EUJE wi ftn carb grs carb grs _ wi f
m gk m R TR J
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6400 WOB: 46Klbs 6400 6400
Rotary: 40RPM
Strokes: 210SPM
Pump Rate: 602GPM
MD: 9,788 MD: 9,883
| TVD: 7,048.82' TVD: 7,050.18'
).73° Inclination: 88.66° Inclination: 89.7°
97° Azimuth: 274.37° Azimuth: 274.57°
Vo VS: 3,848.56' Vo VS: 3,934.32' Vo
R — — [— | :
[ | ,
9860-9920 SD: pred gy- med gy, ip gy brn mot,
sme gy- amb trnsl, ip offwht- tn, sme sl trnsl, sb
blky, frm- hd, occ sft- fri, pred v f gr- slt, occ f grc
0-9740 LS: wht- offwht wi brn mot, 9740-9800 LS: wht- offwht wi brn mot, 9800-9860 LS: wht- offwht wi brn sd clus, sb rnd- ang grs, pred grn sup clus,
| frm, blky- sb blky, pred mudst intbdd pred frm, blky- sb blky, pred mudst intbdd mot, pred frm, blky- sb blky, pred sme uncons grs, arg- sil cmt, sme sl calc, sme
tn ﬁ.wmcmc grs wi f tn carb grs 500 mudst intbdd wi f tn carb @_ﬂm _mm, sil- arg o,—:r sme mﬁ 500
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WOB: 43Klbs 6400 6400
Rotary: 60RPM
Strokes: 210SPM
Pump Rate: 602GPM
f
NW @ 9,980
MD: 9,977 MD: 10,071
TVD: 7,052.25' TVD: 7,055'
Inclination: 87.78° Inclination: 88.86°
Azimuth: 274.66° Azimuth: 274.76°
VS: 4,019.06' e VS: 4,103.71 e
e e o b e o TG : . oo
9920-9980 SD: pred gy- med gy, ip gy brn mot,
- amb trnsl, ip offwht- t [ trnsl ; - : - -
MWM_WV\ M—H :m:wom“unwﬂ i ﬂm_nm,ﬂmw mﬂ_ﬂmo.oo *7 9980-10040 SS: intbdd off wh-v It gy-It tn-bf, mod 10040-10100 SS: off wh-v It gy-v It tn-bf, rr dk brn, rr 10100-10160 SS: off wh-v It gy-v It
d ma<m_cw <b rnd- an Wn red :m_ up. srtd, vf-u f sb rd-rd grs, sb rd-rd frm-crunchy sli fri gr | dk gy sltst strg ip, pred mod srtd sb rd-rd sli fri gr sup |9 SItSt Stg ip, pred mod srtd sb rd-
v ' ggrs, precd P sup cls cons wi silc & calc cmt, rr dk gy sltst strg, cls cons wi silc & calc cmt, vf-u f sb rd-rd grs, pred cons wi silc & calc cmt, vi-u f sb rd-
clus, sme uncons grs, arg- sil cmt, sme sl calc
. pred mod calc mod calc
calc, sme Ise sil- arg cmt, sme py
| | I 7 7500 _ 7500
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WOB: 43Klbs 6400 NW 10,280' 6400
Rotary: 60RPM
Strokes: 210SPM
Pump Rate: 603GPM
MD: 10,260' MD: 10,354
MD: 10,166' TVD: 7,056.45' TVD: 7,057
TVD: 7,055.72" Inclination: 89.9° Inclination:
Inclination: 90.27° Azimuth: 275.13° Azimuth: 2
A ] o . ' VS: 4,358.7
Azimuth: 275.07 S— VS: meﬂ.om TVD(ft) _
] - - - wh- -gy-bf- i 10340-10400 S¢
ﬁ E_._ ﬁ: dk brn, ﬁ_ﬂ dk' 10160-10220 SS: intbdd off wh-v It gy-It tn-bf, mod  10220-10280 SS: wh-v It gy-gy-bf, rr dk gy brn grdg to Hommoap_w“whﬂmm. ,p\: M\ _MWV\ &y _wﬂq_ﬂ @<W<<_ wh _oﬁﬂ_o calc ars. it dk
ﬂn sli fri gr o_m:_o m_ S | srtd, vf-u f sb rd-rd grs, sb rd-rd frm-crunchy sli frigr gk gy sltst, mod srtd, vi-u f sb rd-rd grs, sb rd-rd frm sli @am: " ww\ m: wﬂ M_ M gy w M_ M m@ ﬂ_ﬂ. _qs.o ru, o _mo_,:_a :m_w
¢ grs, prec mo sup cls cons wi silc & calc cmt, 1r dk gy sltst strg, fri gr sup cls cons wi silc & calc cmt, rr dk gy sltststrg | 00 > VIPUTSD ra-rd grs, Sb ra-rd irm st i gr sup i fri o
pred mod calc & rr incl thru, pred mod calc cls cons wi pred silc cmt, dolc/calc cmt ip, pred mod .m_ 1 gr sup cls ¢
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WOB: 41Klbs 6400 6400 V
Rotary: 60RPM F
Strokes: 210SPM S
Pump Rate: 602GPM F
. MD: 10,449' MD: 10,543'
| TVD: 7,057.69' TVD: 7,057.11"
A1 T At o
. Inclination: 90 Inclination: 90.7
N.@.Nwmo Azimuth: 274.72° Azimuth: 274.9°
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>: off wh-v It gy-gy-bf, occ dk gy wi wh |10400-10460 SS: off wh-It gy-gy, occ It-mod gy brn, rr | 10460-10520 SS: off wh-v It gy-gy-mod gy brn, occ 10520-10580 SS: off wh-v It gy-gy-bf, occ dk gy wi wh
“brn thn lamns grdg to dk gy sltst strg |dk gy brn grdg to dk gy sltst strg & rr incl thru, mod dk gy wi vf wh calc grs grdg to dk gy sltst, tr clr silc calc grs, rr dk gy brn thn lamns grdg to dk gy sltst strg
d srtd, vf-u f sb rd-rd grs, sb rd-rd frm |srtd, vf-u f sb rd-rd grs, sb rd-rd frm sli fri gr sup cls vn, mod srtd, vf-u f sb rd-rd grs, sb rd-rd frm sli frigr | & rr incl thru, mod srtd, vf-u f sb rd-rd grs, sb rd-rd frm
ons wi pred silc cmt, dolc/calc cmt cons wi pred silc cmt, dolc/calc cmt ip, pred mod calc sup cls cons wi pred silc cmt, dolc/calc cmt ip, pred sli fri gr sup cls cons wi pred silc cmt, dolc/calc cmt
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T T L T T L 7 T T L T T T T T L T T T
AVG BGG: 1210uF4 186 AVG BGG: 1650u-{1F4 186 AVG BGG: 1140u
““-\-ll neepios - "Fana, . - -----‘-\-l\-lh\- b fn - Iﬁh-- -/ - . -I-I-
1,000 T N A S s e e S e B 1,000 1E5 - ....... K3 N R~
B EAE R T Ll . 8 e A ANBE B L0 D O] S = L TR I
GAS (Units) [c1-04 (PPM) GAS (Units) [ c1-G4 (PPIW) f L] e UL
100 1E4 100! 1E4 R . T
10 1,000 10 1,000
s > >
/OB: 41Klbs 6400 6400 WOB: 37Klbs
otary: 60RPM Rotary: ORPM
trokes: 219SPM Strokes: 200SPM
ump Rate: 630GPM Pump Rate: 574GPI
MD: .Ho,mwm_ _ MD: 10,732"
4<_n.v. 7,055.04" TVD: 7,052.54'
_:o. _:mﬂw:. @H.m Inclination: 91.24°
Azimuth: 275.5 Azimuth: 273.63°
VS: 4,614.25 VS: 4.699'
TVD(ft) 7 TVD () 7
10580-10640 SS: wh-v It gy-gy-bf-dk gy wi wh calc 10640-10700 SS: off wh-v It gy-gy-bf, occ dk gy wi wh | 10700-10760 SS: wh-v It gy-gy-bf-dk gy wi wh calc
grs, rr dk gy brn grdg to dk gy sltst strg & rr incl thru, calc grs, rr dk gy brn thn lamns grdg to dk gy sltst strg grs, rr dk gy brn grdg to dk gy sltst strg & rr incl thru, 10760-10820 SS: off wh-It gy-gy, 0
mod srtd, vf-u f sb rd-rd grs, sb rd-rd frm sli fri gr sup ' & rr incl thru, mod srtd, vf-u f sb rd-rd grs, sb rd-rd frm mod srtd, vf-u f sb rd-rd grs, sb rd-rd frm sli fri gr srtd, vf-u f sb E-.a grs occ grdg do
cls cons wi pred silc cmt, dolc/calc cmt ip, pred mod sli fri gr sup cls cons wi pred silc cmt, dolc/calc cmt sup cls cons wi pred silc cmt, dolc/calc cmt ip, pred sb rd-rd frm sli fri gr sup cls cons w
; mod calc dolc/calc cmt ip, pred mod calc
e | e __ popedpededle I ik | | R

¢
&



GAVMAT(ur|its
GAS (units)

| AN

/\

2 (

moo _<_<< ©m+ M 0

4000 VIS 46 4000
2277u @8 2248u &8

ROP (min/f{) I ROPA(mMIn/fl.)

mw 7 w mjﬁm /l q \_ R ) iﬂﬁbjc:m

ﬂ“l.l\\ N (\\u e = N \ V1 |\|\ N
N\ / va
M M / o
T N
AMAAAAANA RS NNNAAAAAS Ny \ V=NAANAAA AAMNAAA AN

10,880 10,890 10,900 10,910 10,920 10,930 1

0,940 10,950 10,960 10,970 10,980 10,990 11,000 11,010 1

T T T T T T T T T T T T
1F4 1E6 AVG BGG: 1120u 1F4 1E6 AVG BGG: 1200u 1F4 1E6
R 2 2 e, RS onr I Nk -I.:. CTIS S ey e .l./......‘ ‘.\-.-.......‘..“V/.“..........
TN — C. D Y
100 Sele o 1E5 N, et A000 1E5 | by Ka 1,000 1E5
R e = (.(.HY\\ PR e 0 o o s P Y ey ).H./.n. ..\...Y\ DU % e et N B e
. bal .. ¢||¢ \|\ = = | I/-.-‘ ||\.| ~
GAS N_.;.&,Q.ni f "o | [, GAS dnits)|c1-c4 (PRW) NN ™~ . GAS (Uinits)|c1-ca (PP
100 1E4 ] 100, 1E4 ST 100 1E4
10 1,000 10 1,000 ] 10 1,000
- -
6400 6400 WOB: 40Klbs 6400
Rotary: 60RPM
Strokes: 215SPM
A Pump Rate: 619GPM
) . ) , MD: 11,015
e o
_.. T o _.. g o Inclination:
_:o. _:mzw:. mm.hm _:o. _:mzw:. mm.qm Azimuth: 27
Azimuth: 273.13 Azimuth: 273.81 VS: 4.955.¢
VS: 4,785.51' VS: 4,871.04'
TVD (ft) TVD (ft)

TVD (ft) 7

Q

10820-10880 SS: off wh-v It gy-gy-bf-dk gy wi wh
calc grs grdg down to sltst, mod srtd, vf-u f sb
rd-rd grs, sb rd-rd frm sli fri gr sup cls cons wi
pred silc cmt, dolc/calc cmt ip, pred mod calc

¢ bf-It brn, mod

wn to dk gy sltst,
i pred silc cmt,

10880-10940 SS: off wh-v It gy-gy-bf-dk gy wi wh calc
grs, rr dk gy brn grdg to dk gy sltst strg & rr incl thru,
mod srtd, vf-u f sb rd-rd grs, sb rd-rd frm sli fri gr sup
cls cons wi pred silc cmt, dolc/calc cmt ip, pred mod

calc 7 _ 7500 7

_____________ -

10940-11000 SS: off wh-v It gy-gy-bf-dk gy grdg 11000-11060 S
down to sltst, mod srtd vf-u f sb rd-rd grs grdg down brn grdg to dk g
to slt, sb rd-rd frm sli fri gr sup cls cons wi pred silc mod srtd, vf-u f
cmt, com dolc/calc cmt strg, occ wh calc sd gr incl, cls cons wi prec

pred mod calc 7 7 7 calc 7
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5 5 _*o,:,@,mm
200 200
4000 4000
2333y &
2047u &R ROP (min/ff) B ROP (mip/f) |
GAMMA (urjits \|\|\I\I\I\\II\ M~ cGavmafuris) T\
N T~ ] - GA% it \.\\k ~{ Qvu.i 2
o T~ ~ T T M ~_ AR - o S A
~~——" = AT S5 /\\ M AN T é T RIS ~1 ﬂ(ll(\\
\ / / ua
N\ \ 0 L —— 0 N
) /I/ll =l p - o\l\\ll\ 9 T
AN DArSTINAAA NNAANAANAN A MAANAA ~Aa Y~ ™
NI IR S B N B B S e N S B S B EE S B S B B S B B B B N B B B B | LI B B B S e B S B S H N L EN O B S B H B B S B E B S B B S B S B B B S B S R B S B S N B S B S NN B B B S SO S B B D B S B B I N S R
1,020 11,030 11,040 11,060 11,060 11,070 11,080 11,090 11,100 11,110 11,120 11,130 11,140 11,150 11,160 11,170 11,180 11,190 11,200 11,210 11,220 11,230 1
T T L T T T T T T L T T T
AVG BGG: 1180u 1E4 186 AVG BGG: 1520y 1E4 1E6
IR RS LOY IREENASST b, PRSI el R SEEE —.
e 7 | 3 vooo - bgsey” R NREN AR N RN NRSRN| voo | s R
ERE Nl¥hs P> [y A S Ly -1 EEEELEEE B CE —~
S I I - - ey /l/......-“\\ -t - - <kl .ﬁ:-’lv\\l e ol 1. —J
V) M~ 1,1 N7 (units) | C1-C4 (PPM) GAS (Units)| C1-C4 (PPM)
ST SR nl 001" aga 100 14
10 1,000 10 1,000
» | ]
6400 WOB: 41Klbs 6400
Rotary: 60RPM
Strokes: 215SPM
Pump Rate: 619GPM
_ MD: 11,110
61" TVD: 7,052.33' MD: 11,204
91.01° Inclination: 90.54° TVD: 7,050.98
5.25° Azimuth: 273.91° Inclination: 91.11°
4' VS: 5.041.5' Azimuth: 274.58°
VS: 5,126.5'
TVD(ft) _ TVD(ft)
S: off wh-v It gy-gy-bf-dk gy, rdk gy | 11060-11120 SS: off wh-v It gy-gy-bf-dk gy, rr dk gy 11120-11180 SS: pred trnsl gy brn-dk gy cls, occ v 11180-11240 SS (85%): pred trnsl gy brn-dk gy cls,
y sltst strg & med-c sltst incl thru, brn grdg to dk gy sltst strg & med-c sltst incl thru, It gy clus, mod srtd, vf-u f sb rd-rd grs, sb rd-rd frm occ v It gy clus, mod srtd, vf-u f sb rd-rd grs, sb rd-rd
sb rd-rd grs, sb rd-rd frm sli frigr sup | mod srtd, vf-u f sb rd-rd grs, sb rd-rd frm sli fri gr sup sli fri gr sup cls cons wi pred silc cmt, occ-com frm sli fri gr sup cls cons wi pred silc cmt, occ-com
| silc cmt, dolc/calc cmt ip, pred mod | cls cons wi pred silc cmt, occ-com dolc/calc cmt strg T dolc/calc cmt strg ip, pred mod calc, wi incr SLTST: dolc/calc cmt strg ip, pred mod calc, wi 15% SLTST:
ip, pred mod calc 7 v dk gy-blk, sm-sl sdy tex, non calc 7 v dk @}.U__A. wB-m__ \mumw\ tex, f:o: calc
, | , | 1




4142u

buster* 3991u 5 — — || 5
A L 200 4114u E P - /1
4000 ad /] 4000 /7
/- 4
/s % i q
[ /] /] L/
/ ROP, A_uxs ROP (min/f{)
\ m>_‘\d> arfits GAMMA(Trfits
n\,. (Units) y GAS (linits)
LA \ / py yal DPARR AR g7 =N RERRA 7
N e I\ NN h/l.l\l \\// \u N /\ TN N — /:\)IIUX”\\/ \ 1 ~<}~ —T = 1 ~413
e ==
N~ \l 0 0
- .\ \.)I. " 9 9
AL NN R N\ N~ AOAATIAASN A -
1,240 11,250 11,260 11,270 11,280 11,290 11,300 11,310 11,320 11,330 11,340 11,350 11,360 11,370 11,380 11,390 11,400 11,410 11,420 11,430 11,440 11450 1
T T L T T T L T T L T T T T L T T T
AVG BGG: 1740u 1E4 1E6 VG BGG: 2440u 1E4 1E6 AVG BGG: 2850u
-oo- “-\.\I\I m 3 i unV-Iv\.l.\‘l-\ll\l\\l amnjnnl, N o¢h“‘v.-- e /.hl-\l\l\
\ .......-......\.AHU‘ AHHW V.‘.n\. 1000 | fags po=d b T T T T B e R P e 230 0 P P R BT D
ZOre T B~ a B
i F NPT T 4" | @AS (units)[c1-G4 (PPM) TR GAS (linits)| C1-C4 (PPM)
- T 100 1€4 160 &4
10 1,000 10 1,000
- - |
6400 WOB: 38Klbs 6400
Rotary: 60RPM
Strokes: 216SPM
Pump Rate: 619GPM
MD: 11,298 MD: 11,393'
TVD: 7,049.85' TVD: 7,048.4'
Inclination: 90.27° Inclination: 91.48°
Azimuth: 274.64° Azimuth: 275.34°
VS: 5,211.25' VS: 5,296.61'
TVD (ft) 7 TVD (ft)
s 6y sty B s |
11240-11300 SS (85%): pred trnsl gy brn-dk gy cls, )
occ v It gy clus, mod srtd, vf-u f sb rd-rd grs, occ u 11300-11360 SS: pred off wh-v It gy-gy, occ bf-dk gy | 11360-11420 SS: pred off wh-v It gy-gy, occ bf-dk gy, | 11420-11480 SS: pred off wh-v It g
f-med sb rd uncons grs, sb rd-rd frm sli fri gr sup cls | 979 down to sitst, mod srtd vi-u f sb rd-rd grs grdg mod srtd vf-u f sb rd-rd grs grdg down to dk gy sltst ip, ~grdg down to sltst, mod srtd vf-u f <
cons wi pred silc cmt, occ-com dolc/calc cmt strg ip, | 9OWN 10 sitip, sb rd-rd frm sli fri gr sup cls cons wi sb rd-rd frm sli fri gr sup cls cons wi pred silc cmt, down to slt ip, sb rd-rd frm sli fri gr
pred mod calc, wi 15% SLTST: v dk gy-blk, sm-s| sdy pred silc cmt, com dolc/calc cmt strg, occ wh calc sd | com dolc/calc cmt strg, occ wh calc sd gr incl, pred pred silc cmt, com dolc/calc cmt st
tex, non calc 7 7 q@mmﬁ“:o_, J:mn mod 7om_o. sosiom_o m:w: mod calc 7 7 gr incl, pred mod calc
1 f , ,
Ay T
.uw._, ~ A Bty

s

. .1

o




L
3750 qm |5, — L i el
N 2bob Pe 964y 2bob V4361u a8
z \
\ L—"
/ ~ /]
ROP (min/fl) / ™M ROP (min/fl) Y
/l GAMMA (urfits GAMMA (Urfits /1
GAS$ (Units) am GAS (Uinits) \\
i, (Y\/l./ ANALA TN N\ A~ = R v N~ L \\/(\\) n
2u™N /| R — //\ A l\|\\ AT / N ] //\\ & » 7 T N (L
// 1R //\ N i |
N 1/ N~ Yo ) WA ~—
5 N et Nl \ — N P 0 / w7 \A 20 =\
1,460 11,470 11,480 11,490 11,500 11,510 11,520 11,530 11,540 570 11,580 11,590 11,600 11,610 11,620 11,630 11,640 11,65 660 11,670 1
T T T T T T T T T T T T T T T T
1F4 1E6 AVG BGG: 187 1F4 1E6 AVG BGG: 2020u ]
NERER 2 Ao faaedne .. . dabebabass EkkiSg
e, DA Nle o Pl ek L Lamnnnrel”d
| I EENEERRENY TS T TR SEEE e W
1= NS A NG oo o I T ~ i /...(..Ua3 Tt S = /«/
e N S NI = AL N S A i o | N S, s w
L TR AT S AN
B ARPEE LA Hits)| C1-C2 (PPM) oL 8AS (unitsy [TLC4(PRM)| . :
- 100 1E4 1001 1E4 T
10 1,000 10 1,000
[
6400 WOB: 39Klbs 6400
Rotary: 61RPM
Strokes: 214SPM
Pump Rate: 619GPM
1
MD: 11,487' MD: 11,580' MD: 11675
TVD: 7,046.28 TVD: 7,046.37 TVD: 7.048.:
Inclination: 91.11° Inclination: 88.79° _:o__:mm_o:” g
Azimuth: 274.09° Azimuth: 273.6° Azimuth: 27
VS: 5,381.26' VS: 5,465.64' VS: 5 562 1"
TVD (ft) TVD (ft) 7
ﬁ | ﬁ | |
11480-11540 SS (85%): pred dk gy, com gy-gy

y-gy, occ bf-dk gy
b rd-rd grs grdg
sup cls cons wi

g, occ wh calc sd

brn-off wh, p-mod srtd vf-u f sb rd-rd grs grdg down to
slt, sb rd-rd frm sli fri gr sup cls cons wi pred silc

cmt, occ-com dolc/calc cmt strg ip, pred mod calc, wi

15% SLTST: v dk gy-blk, sm-v sdy tex, grdg to SS, tr

pyr mﬁ&,,:os om_o_ 7500 7

11540-11660 SS (80%): pred dk gy grdg down to sltst, com gy-gy brn-off wh, p-mod srtd vf-u f sb rd-
grs, sb rd-rd frm sli fri gr sup cls cons wi pred silc cmt, occ-com dolc/calc cmt strg ip, tr pyr, pred mod
calc, grdg down to SLTST (20%): v dk gy-blk, sm-v sdy tex, grdg to SS, tr pyr strg, non calc

_ 7500

11660-11720 S
wh calc grs, mo
frm sli fri gr sup
cmt ip, pred mo




5 L NN —. 5 — i
a00 71 e N i L 200 (// |\
&&u 4200u gg \ 4000 / —
o — L/
7 [ N
/ L/ e Z
\ ROP (min/fl.) \ ROP (min/fl.) ~
GAMIMAT(Ur|its GAVIMAT(Ur|its l/
N\/ GAS (Units) GAS (Uinits)
L
/\\:(\\\ — (|//| \/\\/ \\ //\\)/\ TN (.\\l/(l.\\ v R\ e \//\ A N L N 1\\ /II,I.(\\ / P SNEENGNT o | \//\V
0 ﬁ |\|\ 0 4384u
e 0 S 0 E(
AANANN AN/ A A~ A AMNANAAARA A~ N AAANANAA AN A NAAA~
IS S S A B B S By N S B S B B S B S S S S B B B B B B B B S B B B S B B B B B D B B B B S B B B B R S B B D N B B B B R R B B B N B B R B B B B N N B R R B N B B B B R B N R B B B B N R D B N N B N N R N N R
1,680 11,690 11,700 11,710 11,720 11,730 11,740 11,750 11,760 11,770 11,780 11,790 11,800 11,810 11,820 11,830 11,840 11,850 11,860 11,870 11,880 11,890 1
T T T T T T T T T T T T T T T T T T
1E4 1E6 | AVG BGG: 2780u 1E4 JIAVG BGG: 3010u .
. ‘.-\-\‘h\-\--- alanma(aan ¢ Qt-I‘\“v\-II-‘ TLLL I-“h““---““-‘---‘\l\l\l L
R ad W Sd Em .
1 R nG
LA=ta ] GAS (4nits) [ C1-G4 (PPM) H \.\ GAS (units) | C1-C4 (PPM)
- 100 1E4 TR 100 1E4
10 1,000 10 1,000
t | »
6400 WOB: 38Klbs 6400
Rotary: 60RPM
Strokes: 216SPM
Pump Rate: 619GPM
MD: 11,770' MD: 11,864'
3 TVD: 7,049.04' TVD: 7,047.96'
8.99° Inclination: 90° Inclination: 91.31°
.27° Azimuth: 273.92° Azimuth: 274.43°
VS: 5,638.46' VS: 5,723.51'
TVD (ft) 7 TVD (ft)
S: off wh-v It gy-gy, occ bf-dk gy wi 11720-11780 SS: pred off wh-v It gy-gy-dk gy wi wh 11780-11840 SS: off wh-v It gy-gy, occ bf-dk gy wi wh 11840-11900 SS: pred off wh-v It gy-gy-dk gy wi wh
d srtd, vf-u f sb rd-rd grs, sb rd-rd calc grs, rr dk gy brn grdg to dk gy sltst strg & rr incl calc grs, mod srtd, vi-u f sb rd-rd grs, sb rd-rd frm sli calc grs, rr dk gy brn grdg to dk gy sltst strg & rrincl
cls cons wi pred silc cmt, dolc/calc thru, mod srtd, vf-u f sb rd-rd grs, sb rd-rd-tab frm sli fri gr sup cls cons wi pred silc cmt, dolc/calc cmt ip thru, mod srtd, vf-u f sb rd-rd grs, sb rd-rd-tab frm sli
d calc fri gr sup cls cons wi pred silc cmt, dolc/calc cmt ip, pred mod calc fri gr sup cls cons wi pred silc cmt, dolc/calc cmt ip,
pred mod calc 7 _ 7 7500 mod om__o 7
|




5 MW 9.9 s T A 3794y @8 - 5

400 1 /200 TY 400

4000 / L/ 4000 /. ; 400D

/ /]
/ v / /

ROP (min/ff) \ 4 ROP (minff) — ROP (minff)

GAMMA-(Tn|its \ GAMMA-(Un|its /n r/ |\ GAMMA(Un|its

GAS (units) \ P I\\l\ GAS (Units) /| |\ GAS (Units)

il —1 T~ - () 7 I
- ~ l/ .\

S / 4321u

o/l|\|\ 4180U N q\ 9 N L/
RAA AN A ANAANAN/ N A AN NAN WA~ N AN MAAAALA A

LI N S S S S S S B S S S B B S e | LN S B S D B S B B D S S B S N B B B B B B B B B R B B B B D B I B B D B B B B N B B R B D B B B B S B B B B B B B B B N B B B B N B B B N N B B R N R R S R R e
1,000 11,910 11,920 11,930 11,940 11,950 11,960 11,970 11,980 11,990 12,000 12,010 12,020 12,030 12,040 12050 12,060 12,070 12,080 12,090 12,100 12,110 1
T 7 T T T T T T T 7 T T T T T T T T T T L T T T

AVG BGG: 2850u I AVG BGG: 2660u AVG BGG: 2900u,|£5

‘I‘VVI-IIII .l . I-II-‘\IHI\IHIIIII I)“vb(..(l. alb ‘II“I‘I . - *

| ¢~ L~ B shap i tafupupnitt ﬁ.-:- e, R S
00 S e el ol 1 Y i aef= e ooo | T aEs Qe O R/ 0 4 Y 17 165

//.Hu.\.n.m ! ...\\ e N /):\I\ R
. - .G\ b LT | L ,1e

GAS (Uinits){ C1-C4 (PPM) GAS (units)| c1-c4 (PPM)| "4 | & L GAS (Units)| c1-G4 (PP

100 1E4 ¥ & 100 1E4 100 1E4

i 1,000 i1 1,000 10 1,000

> - , 11 >
6400 WOB: 39Klbs 6400 6400
Rotary: 60RPM
Strokes: 210SPM
Pump Rate: 602GPM
MD: 11.958' MD: 12,053
._.<_w. N,Ohﬂ 33 TVD: 7,048.08'
inclination: 89.46° Inclination: 89.63°
Azimuth: 274.06° Azimuth: 274.23°
VS: 5,808.51" VS: 5,894.49'

TVD(ft) TVD(ft) TVD(ft)
11900-11960 SS: off wh-v It gy-gy, occ bf-dk gy wi 11960-12020 SS: pred off wh-v It gy-gy-dk gy, mod  12020-12080 SS: pred off wh-v It gy, occ gy, tr dk gy, = 12080-12140 SS: pred off wh-v It g
wh calc grs, mod srtd, vf-u f sb rd-rd grs, sb rd-rd srtd, vi-u f sb rd-rd grs, sb rd-rd-tab frm sli fri gr su mod srtd, vi-u f sb rd-rd grs, sb ang-sb rd frm sli fri -dk gy brn, mod srtd, vf-u f sb rd-

o . . g gr sup , grs, g gy-ak gy
frm sli fri gr sup cls cons wi pred silc cmt, dolc/calc cls cons wi pred silc cmt, dolc/calc cmt ip, mod calc | gr sup cls cons wi pred silc cmt, dolc/calc cmt ip, rd frm sli fri gr sup cls cons wi pred
cmt ip, pred mod calc mod calc dolc/calc cmt ip, mod calc

7500 7 7 7 7 _ 7500
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1 / . on gas buster . MW 9.9
N / 4o oo || VIS 46
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|/}|:\I\I OP (MInNTY )
GAMMA(urits its
GAS (Units)
™~ lV Ja I \
0 V LANA \\I‘l\ ] N1 T V K
N Ll
6 \Q( o A ~ \H\ NS NAA=AN ~ A XA ANAA
AL NMNAA N AAAAAAAST AT N~ Vet

2,120 12,130 12,140 12,150 12,160 12,170 12,180 12,190 12,200 12,210 12,220 12,230 12,240 12,250 12,260 12,270 12,280 12,290 12,300 12,310 12,320 12,330 1

T T T T L T T T T T T T T T
N AVG BGG: 3240u 1E6 AVG BGG: 9404 1E4 1E6
- FT-F T T F - \ ML Ty L semnafennani’ .../: SRUUOAHAE
A= Fe EEN ) I = S S 111, —— 1,000 N4E5 K'a
- .l..,&1l(unf V‘\x\.\ T 7 N
v) GA Az_mvovnimmz_v/. = AT INEEEEE GAS (Units) Q.nwm_u_u_é\...k
100 164 H AT S 100 - 7N
10 1,000 10 1,000
L L
WOB: 39Klbs 6400 6400
Rotary: 60RPM
Strokes: 209SPM
Pump Rate: 602GPM
MD: .”_.M,”_.hw_ _ MD: 12,242
._.<__M. N.Oh.m.n_.o . TVD: 7,048.72'
Inc _:mﬂw:. oo.mw Inclination: 89.13°
Azimuth: 273.97 Azimuth: 273.26°
VS:5,979.6 VS: 6,065.96'
TVD (ft) TVD (ft)
y, occ gy, tr dk 12140-12200 SS: pred off wh-v It gy, occ gy, tr dk gy, ]12200-12260 SS: pred off wh-v It occ tr dk gy-dk i
fd grs, sb ang-sb : , trdk gy, ‘p ay, ay. ay 12260-12320 LS: gy-gy wi brn hue, v frm-hd, crpxin —— 00 1on00 |
sile et mod srtd, vf-u f m@ rd-rd Qm. sb ang-sb rd frm m.__ fri gy brn, mod srtd, vf-u f sb rd-rd grs, sb ang-sb rd frm mudst, wxy Istr, sb rd-plty ctgs, tr vf pyr, tr dk gy sltst, _
’ gr sup cls cons wi pred silc cmt, dolc/calc cmt ip, sli fri gr sup cls cons wi pred silc cmt, dolc/calc cmt hi calc ctgs, crpxin mu
mod calc ip, mod calc calc
| 7500 7 7500
TV D o T BT | 9 P
o s LR 5 0% T
.i.._ b &*ﬁf{lﬂ‘t_—..-i#._?.lﬂ..&.. -3 ' .r.".... .Wl..“
o i BT O |



moo MW9.8+ moo
4000 VIS 47 4000
ROP (min/fl) ROP (min/ff)
GAMMAT{Tr|its GAMMA(urits
GAS (units) GAS (Units)
942u <E8 \// \,] o
T 7 T~ ——— \\\ 1 1
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2,340 12,350 12,360 12,370 12,380 12,390 12,400 12,410 12,420 12,430 12,440 12,450 12,460 12,470 12,480 12,490 12,500 12,510 12,520 12,530 12,540 12,550 1

AVG BGG: 950u 1F4 1E6 AVG BGG: 960u 1F4 1E6 IAVG BGG: 1150
. oy dads AL IO ol e g
i LT E P P e P PO L ......-.-\/III.h»"A‘o Hm‘m.V.. = NS o0 s .-““\I —
N Ndews \ D B D e ] B s SRR R
AT T T T -.nPAD_Mo_nimné:. e T gas wnitd| cica eem) T T
100 | |1EA] 100~ -+ |1E4 i

> " ,
WOB: 41Klbs 6400 . bP@:
Rotary: 60RPM
Strokes: 210SPM
Pump Rate: 602GPM
MD: 12,430
TVD: 7,049.66' MD: 12,525
Inclination: 90.3° TVD: 7,049.92'

Azimuth: 273.58°
VS: 6,237.11'
TVD (ft) TVD (ft)

Inclination: 89.36°
Azimuth: 274.12°
VS: 6,322.84"'

S: gy-dk gy br, v frm-hd, sb rd-plty 12380-12440 LS: gy-gy wi brn hue, v frm-hd, crpxin 12500-12560 LS: gy-dk gy br, v frm-hd, sb rd-plty

dst, wxy Istr, tr vf pyr, tr dk gy sltst, hi | mudst, wxy Istr, sb rd-plty ctgs, tr vf pyr, tr dk gy sltst, 12440-12500 LS: gy-gy wi brn hue, v frm-hd, crpxin ctgs, crpxIn mudst, wxy Istr, tr vf pyr, tr dk gy sltst, hi
hi calc mudst, wxy Istr, sb rd-plty ctgs, tr vf pyr, tr dk gy sltst, calc

hi calc
7500

7500




off gas buster| | | |2 MW 9.7 |
7 7 7 0 VIS 46 3271u A
2826u | 4EE
\
ROP (min/ff)
GAVIMAT(Ur|its
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2560 12,570 12,580 12,500 12,600 12,610 12,620 12,630 12,640 12,650 12,660 12,670 12,680 12,690 12,700 12,710 12,720 12,730 12,740 12,750 12,760 12,770 1
T T T T T T T T T T T T T T T T T T
1 1E4 1E6 AVG BGG: 1460y 1E4 1E6 AVG BGG: 1330u
_- LI L L -.-‘\\ ﬂ -¢--.-----.-.-- -.-.-.--.--..-.-.- X oo&\/h.l.l- . areraratats anmpannfpannns .h\\l\
ohs w/ - .Vw&%n) 1E5 —— - /M... 1000 165 ‘..h\Y/.\.vu\\ A
H M GAS(units) | C1-C4 (PPM) I 3 Mé&m nits)[c1-Ga PRM)| | 47T
o Fioo 14 T |00 7R
10 1,000 10 1,000
-
. >
12,560' WOB: 40Klbs 6400 6400 W
Rotary: 60RPM R
Strokes: 209SPM St
Pump Rate: 602GPM Pt
MD: 12,619' MD: 12,714'
TVD: 7,050.34' TVD: 7,051.55'
Inclination: 90.13° Inclination: 88.41°
. Azimuth: 274.12° Azimuth: 274.46°
VO ys: 6,407.95" ™tVs: 6,493.83
1 1 7 1 1 1 1 7 1 1
e
12560-12620 LS: pred offwht- brn, sme sl 12620-12680 LS: pred offwht- brn, sme sl trnsl 12680-12740 LS: pred offwht- brn, sme sl 12740-12800 LS: pred o
trnsl brn, pred blky, v frm- hd, pred crpxin brn, pred blky, v frm- hd, pred crpxin mudst, sme trnsl brn, pred blky, v frm- hd, pred crpxin trnsl brn, pred blky, v frn
mudst, sme intbdd carb grs, ip wxy txt, tr vf intbdd carb grs, ip wxy txt, tr vf pyr, tr dk gy sltst- mudst, sme intbdd carb grs, ip wxy txt, tr vf mudst, sme intbdd carb
pyr, tr dk gy sltst- blk sh | . c__Jm: 7 _ pyr, tr dk gy sltst- blk sh pyr, tr 4_A ay m_ﬁmJ. blk sh
, | , L |
: . , :
.y 5
A b ¥ . o "
H. ...“L. ] .{.—. ..T
y 3 Lol



_ 7 moo moo MW: 9.7 7 7
4. 4000 500p 3903
ROP (min/f{) RO (min/l) "
GAVMAT(ur|its G A(ur|its 1\ \
GAS (Units) \ GA$ (Units) /
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2,780 12,790 12,800 12,810 12,820 12,830 12,840 12,850 12,860 12,870 12,880 12,890 12,900 12,910 12,920 12,930 12,940 12,950 12,960 12,970 12,980 12,990 1
T T T T T T T T T T T T T T
1E4 1E6 AVG BGG: 1040u 1E4 LEAVG BGG: 860u
N R
PEOCy EEEE e to# to.\A
= = - ke LY TTTT L ol 1 L~ T LA/ ---\- ok Hmw ¢‘\‘h|
i o ,\\ Kn- < Vo\
R O T s s e P00 P N R N () I P g S . A A \~.0 ne ||||.||\\\ | .0 ] K \ e
its) | C1-C4 (PPM) T=r ._ i GAS{unN®/[C1:04 (PP ../... Ly
1E4 A 100(% B4l -t
10 1,000 10 1,000
- 1
OB: 40Klbs 6400 6400 WOB: 41Klbs
ytary: 60RPM Rotary: 60RPM
rokes: 210SPM Strokes: 210SPM
imp Rate: 602GPM MD: 12,903' Pump Rate: 603GP)
TVD: 7,056.8'
Inclination:
MD: 12,808 Mw..m”_.o he M(h 11° MD: 12,99
TVD: 7,053.79' ZImuth: 274. TVD: 7,06
Inclination: 88.86° VS: 6,664.53 Inclination
Azimuth: 274.46° Azimuth: 2
VS: 6,578.68' Ve _VS: 6,749
L .
] T 1 (s ? ; L . :
12860-12920 SD: pred gy- med gy brn, ip gy brn 12920-12980 SD: pred gy- med gy brn, ip gy 7
mot, sme gy- amb trnsl, ip offwht- tn, abnt sl trnsl, brn mot, sme gy- amb trnsl, ip offwht- tn, abnt 12980-13040
sb blky clus, frm- hd, occ sft- fri clus, abnt v f gr- sl trnsl, sb blky clus, frm- hd, occ sft- fri clus, mot, sme gy-
ffwht- brn, sme sl 12800-12860 LS: pred offwht- brn, sme sl slt clus, pred sb rnd- ang grs, pred grn sup clus, abnt v f gr- st clus, pred sb rnd- ang grs, pred sb blky clus, f
- hd, pred crpxin trnsl brn, pred blky, v frm- hd, pred crpxin abnt f- | med uncons qtz grs, arg- sil cmt, sme sl grn sup clus, abnt f- | med uncons gtz grs, arg- Clus, pred sbr
grs, ip wxy txt, tr vf mudst, sme intbdd carb grs, ip wxy txt, tr vf calc, sme Ise sil- arg cmt, sme pyr, tr glauc, sme sil cmt, sme sl calc, sme Ise sil- arg cmt, sme f-1med uncor
sme Ise sil- ar
7500 pyr, tr a,_A ay w_ﬁmﬁ,. blk sh LS 7 7 7500 E,F tr @_m:ﬁ,y sme _.m_ f
!y < .
LA A
‘J.MN ]
- 4 4y Y
: B 3 K 4



400 400 4096u 4250u 400
Ul 5000 4074u 500 — 5000 | ~TT 1
L—" / L~ / p /
ml| N \ /
/n /o SN— e = /]
ROP (min/}) LA OP (min/fl) \/\ N\ /| ROP (min/ff)
GAMMA (urfits |\ \ GANMMA (urfits |\ GANMMA (urfits
/m>,A3_mv l\ / \ GAS (Units) l/ \ GAS (Units)
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3,000 13,010 13,020 13,030 13,040 13,050 13,060 13,070 13,080 13,090 13,100 13,110 13,120 13,130 13,140 13,150 13,160 13,170 13,180 13,190 13,200 13,210 1

T T T T T T T T T T T T T T T T T T T T T T T T T T T

AVG BGG: 22201 AVG BGG: 2910 14 1e6 AVG BGG: 37104 154186

. ’.‘.l.\’. ..(.... s apepue ik CECERIRE B NN . e afaqunnnns NSO N RN XD

TS Y~ //:-o -‘.“I-h\\ /II/.N-. o.‘-\l\\
, N, 4 P X ] X Pk o v SSampe A P - o Al
»|-1l0do 165 |- . NS o SO YTy 1654 4 P PR TEE I B P X 1,000 165
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GAS (Units) [ c1-G4 (PPM) .../ GAS (Uinits) [ c1-G4 (PPM) T GAS (Uinits)[c1-G4 (PP

100 1E4 100 164 100 164

10 1,000 10 1,000 10 1,000

| [T d
6400 6400 WOB: 40Klbs 6400
Rotary: 60RPM
Strokes: 210SPM

A Pump Rate: 602GPM
7 MD: 13,093' MD: 13,188'
0.85' TVD: 7,064.06' TVD: 7,064.98'
: 87.55° Inclination: 88.62° Inclination: 90.27°
Qw”mwo,s Azimuth: 273.2° 1y ™ Azimuth: 273.81° VD (f)
65' ..VS: 6,836.94". | ..VS: 6,923.37"

| _ _ 13160-13220 SD: pred gy- med gy brn, ip gy
SD: pred gy- med gy brn, ip gy brn 13040-13100 SD: pred gy- med gy brn, ip gy brn 13100-13160 SD: pred gy- med gy brn, ip gy brn brn mot, sme gy- amb trnsl, occ offwht- tn, -
amb trnsl, ip ozEE- tn, abnt sl trnsl, mot, sme gy- amb trnsl, ip offwht- tn, abnt sl trnsl, mot, sme gy- amb trnsl, ip offwht- tn, abnt sl trnsl, abnt sl trnsl, sb blky clus, frm- hd, occ sft- fri
m- hd, occ sft- fri clus, abnt v f gr- st sb blky clus, frm- hd, occ sft- fri clus, abnt v f gr- slt sb blky clus, frm- hd, occ sft- fri clus, abnt v f gr- slt clus, abnt v f gr clus, pred sb rnd- ang grs,
nd- ang grs, pred grn sup clus, abnt clus, pred sb rnd- ang grs, pred grn sup clus, abnt clus, pred sb rnd- ang grs, pred grn sup clus, pred g sup clus, abnt u f- I med uncons qtz
s gtz grs, arg- sil cmt, sme sl calc, f- 1 med uncons gtz grs, arg- sil cmt, sme sl calc, abnt f- | med uncons gtz grs, arg- sil cmt, sme sl grs, trang c grs, arg- sil cmt, sme sl calc,
g cmt, tr pyr, tr glauc sme _.mm sil- arg cm, tr pyr, tr glauc 2500 om_o,, sme _mm, sil- arg cmt, tr pyr, tr glauc sme Ise w__. arg o;:r tr pyr, tr glauc




T 5 5
4272u 00) 200
,J/ 5000 5000
On Gas Buster
ROP (min/fl) ROP (min/ff)
GAMMA(urits GAMMA(urits
GAS (Uinits) GAS (Units)
~_ - NV TIW TN ﬂ\
0 /I BEE
N M o
A A — NAA A/ ANANASNAA e NoAN AN\ AAANTSN WM~ e AN
| LIS B NN B B B B EN B S S B BN S B B S N B B B e B B B B B B S B S S N B S S B N B B B S N B B B B R S B B B RN R B S B B B R T T T T T [ T T T T [ T T T T [ T T T
3,220 13,230 13,240 13,250 13,260 13,270 13,280 13,290 13,300 13,310 13,320 13,330 13,340 13,350 13,360 13,370 13,380 13,390 13,400 13,410 13,420 13430 1
T T T L T T T T T L T T L
A L AVG BGG: 1460u | 154 1€6 AVG BGG: 1560u" 1€6
W ol el ekl il kel e lkialeioks o, L2 afftEE R, (L CREEERDE R U DI P g e e X 3 -..-‘-\-l-.-‘--------“\N
. NN e e bl T -Hhvo r“b/- - - -.-.'-\-h\-\l\\ T
i A b 2,000 165 N2 =% | |00 165 PN
L A o MU T S N P P Ay S QPP N e A ST N R IS SR SN S S S R S A 1. ﬁo% I N e ol el ol
_— ~ .. i T I/III).“““V N i . /\ -l = -=1" T
M) FGAs dnits)| c1-04 (PR ek N R 1T GAS (Units) [ c1-04 (PPIV)
100 1E4 = v 100 1E4
10 1,000 10 1,000
a NAEN " >
6400 WOB: 38Klbs 6400
Rotary: 60RPM
Strokes: 209SPM
Pump Rate: 602GPM
MD: 13,282 MD: 13,376
TVD: 7,063.52' TVD: 7,061.12
Inclination: 91.51° Inclination: 91.41°
Azimuth: 273.96° TVD (f) Azimuth: 273.36° VD ()
...VS: 7,008.63' ﬁ VS: 7,094.03...

7 7 _ 7 7 7 _ 7 7 7 13340-13400 SD: pred gy- med gy brn, ip gy brn 7 7 7
13220-13280 SD: pred gy- med gy brn, ip gy brn 13280-13340 SD: pred gy- med gy brn, ip gy brn mot, mot, sme gy- amb trnsl, occ offwht- tn, abnt s 13400-13460 SD: pred gy- med gy
mot, sme gy- amb trnsl, occ offwht- tn, abnt sl trnsl, sme gy- amb trnsl, occ offwht- tn, abnt sl trnsl, sb trnsl, sb blky clus, frm- hd, occ sft- fri clus, abnt v f | tmsl, occ offwht- tn, abnt sl trnsl, sk
sb blky clus, frm- hd, occ sft- fri clus, abnt v f gr clus, | blky clus, frm- hd, occ sft- fri clus, abnt v f gr clus, gr clus, pred sb rnd- ang grs, pred grn sup clus, occ sft- fri clus, abnt v f gr clus, pre
pred sb rnd- ang grs, pred grn sup clus, abnt u f- | pred sb rnd- ang grs, pred grn sup clus, abnt u f- | abnt u f- I med uncons gtz grs, tr ang ¢ grs, arg- pred grn sup clus, abnt u f- 1 med u
med uncons gtz grs, tr ang c grs, arg- sil cmt, sme med uncons gtz grs, tr ang c grs, arg- sil cmt, sme sl sil cmt, sme sl calc, sme Ise sil- arg cmt, tr pyr, tr ang c grs, arg- sil cmt, sme sl calc,
sl calc, sme Ise sil- arg cmt, tr pyr, tr glauc calc, sme Ise sil- arg cmt, tr pyr, tr glauc @_mco_ cmt, tr pyr, tr glauc

| , 1 | L | i , ,




T s | ][] 7o scale cha
5000 hwmu&/u 3090u EH
3259u . TN
B Eny 2990u = \
A ROP (min/fl.) \ /T ROP (min/fl.) / .\
(/ l\\\l\ r/ GANMMA {Units 1 \ GAMMA c_x_ﬁmn/ / \l
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/ ~ iy N (y) B \V“A NP2 Iku NN T
e~ ——t ~— e = e, L~ VNS — NS ! — s -
A /VA/ /\\| \U A N~ ~ \/l\ b /1/ v Vhlll.l. T\ N~ // Kl\\ = /N N N\~ um) v
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3,440 13,450 13,460 13,470 13,480 13,490 13,500 13510 13,520 13,530 13,540 13,550 13,560 13,570 13,580 13,500 13,600 13,610 13,620 13,630 13,640 13,650 1
T T T T T T T T T T T T T T T T T T
AVG BGG: 1940u 1E4 1E6 AVG BGG: 26404 1F4 1E6 AVG-E
el 13 STl L] ----o---..-lnl.co 0..“--- -l.--- PP TT L ‘-hh-\-hhnl---- .“u{n.lc/vo-o 1-.---.--- -h\-.- —
Iﬁ“.-: s sfesstii )/h.‘vo u\‘l..l\ llll..lu\ﬂ‘ apeprre \-IVI-\ )) ..... %]l [~
B NP CX o » .r.o.s Q4 =T L m/. )A\.\ 1,000 Hmm:: /.*.,
IEEEE GAS (UH9) m_..nm PPM) _/ i TT - GAS (Units)[cL-ca PR |
100 184 - 100 €4
10 1,000 10 1,000
g RENEA]
6400 WOB: 42KIbs 6400
Rotary: 60RPM
Strokes: 210SPM
Pump Rate: 602GPM
MD: 13,471' MD: 13,566' MD: 1:
TVD: 7,059.93' TVD: 7,061.04' TVD: 7
Inclination: 90.03° Inclination: 88.63° Inclina
Azimuth: 272.56° VD (ft Azimuth: 274.47° VD () Azimu
VS: 7,180.83' VS: 7,267.26' VS: 7,
7 _ 7 7 7 _ 7 | | I | | 13580-13640 SD: pred gy- med gy brn, sme _
brn, sme gy- amb 13460-13520 SD: pred gy- med gy brn, sme 13520-13580 SD: pred gy- med gy brn, sme gy- gy- amb trnsl, sme offwht- tn, abnt sl trnsl, sb 13640-137
blky clus, frm- hd, gy- amb trnsl, sme offwht- tn, abnt sl trnsl, sb amb trnsl, sme offwht- tn, abnt sl trnsl, sb blky clus, blky clus, frm- hd, occ sft- fri clus, abnt v f gr amb trnsl, :
1 sb md- ang grs, blky clus, frm- hd, occ sft- fri clus, abnt v f gr frm- hd, occ sft- fri clus, abnt v f gr sup clus, pred sup clus, pred sb rnd- ang grs, abnt u - | clus, frm-
1cons gtz grs, tr sup clus, pred sb rnd- ang grs, abnt u f- | med sb rnd- ang grs, abnt u f- 1 med uncons gtz grs, tr med uncons gtz grs, tr ang c grs, arg- sil pred sb rnc
sme Ise sil- arg uncons gtz grs, tr ang c grs, arg- sil cmt, sme ang c grs, arg- sil cmt, sme sl calc, sme Ise sil- cmt, sme sl calc, sme Ise sil- arg cmt, tr grs, tr ang
m_fom_o, me Ise sil- JB cmt, tr a\_m&o arg o;:r tr @_mcfo ,@_m:o _ 2500 7 Ise sil- arg




ge BRARERRE | a362u_|> |
4201u 400 n 200 u
| TSP 3450u \|\|\|\| 5000 IIJ/ wmm/oc
preanl A N\ —~
ped \ I/\ / //
ROP (mivfl.) // / ROP (min/fl.) N
aamma (Mits \||\ GANMA (trlis m r/
GAS (Units)! /I// /] GAS (Units)
- e~ O T YIS SWr N B —~ P AT N S /\I//\\\\UAM N
0 [/I\l\ 9 I/I(
0 0 o
’ AR AN N N —hN
IS S S A B B S By N S B S B B S B S S S S B B B B B B B B S B B B S B B B B B D B B B B S B B B B R S B B D N B B B B R R B B B N B B R B B B B N N B R R B N B B B B R B N R B B B B N R D B N N B N N R N N R
3660 13,670 13680 13,690 13,700 13,710 13,720 13,730 13,740 13,750 13,760 13,770 13,780 13,790 13,800 13,810 13,820 13,830 13,840 13,850 13,860 13,870 1
T T T T T T T T T T T T T T T 1
GG: 35400 . = 1 AVG BGG: 3870u, | I L e VG BGG: :
g S . %"I\ﬂ.lﬁ.. L .\P“hhh\l\l\l\ ol I TETTEE ELE /.h.).-..o
A 17 o -1 . LD N I P T IR T8 8 5 D 0 A 5 s R
==l .. B S s |o|¢ NG
GAS (nits)| cica P A1 GAS (Units)| c1-04 (PPW) -.....,.
160 1E4 100 1E4
1 1,000 10 1,000
. -
6400 WOB: 42Klbs 6400
Rotary: 60RPM
Strokes: 206SPM
Pump Rate: 591GPM
MD: 13,851"
3,661 MD: 13,756' TVD: 7,064.26'
,063.15' TVD: 7,064.46' Inclination: 90.64°
tion: 88.82° Inclination: 89.6° Azimuth: 273.44°
h: 273.68° S Azimuth: 273.44° S VS 7,526.17°
353.28". ..VS: 7,439.68" |
00 SD: pred gy- med gy brn, sme gy- 13700-13760 SD: pred gy- It brn, sme gy- amb 13760-13820 SD: pred gy- It brn, sme gy- amb 13820-13880 SD: pred gy- It brn, sme gy- amb trnsl,
sme offwht- tn, abnt sl trnsl, sb blky trnsl, sme offwht- tn, abnt sl trnsl, sb blky clus, trnsl, sme offwht- tn, abnt sl tmsl, sb blky clus, frm- = sme offwht- tn, abnt sl trsl, sb blky clus, frm- hd,
d, occ sft- fri clus, abnt v f gr sup clus, frm- hd, occ sft- fri clus, abnt v f gr sup clus, hd, occ sft- fri clus, abnt v f gr sup clus, pred sb rnd- —occ sft- fri clus, abnt v f gr sup clus, pred sb rnd-
- ang grs, abnt u f-  med uncons gtz pred sb rnd- ang grs, abnt u f- | med uncons ang grs, abnt u f- | med uncons gtz grs, tr ang trnsl ang grs, abnt u f- | med uncons gtz grs, tr ang trnsl c
C grs, arg- sil cmt, sme sl calc, sme gtz grs, tr ang trnsl ¢ gtz grs, arg- sil cmt, sme ¢ qtz grs, arg- sil cmt, sme sl calc, sme Ise sil- arg gtz grs, arg- sil cmt, sme sl calc, sme Ise sil- arg
t, tr gl il-
cmt, tr glauc 7500 J_ calc, mjm Ise sil ,m@ cmt, :, glauc cmt, H,q glauc 7 7 7500 cmt, tr ,@_m:o 7 _

e

¥
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3,880 13,890 13,900 13,910 13,920 13,930 13,940 13,950 13,960 13,970 13,980 13,990 14,000 14,010 14,020 14,030 14,040 14,050 14,060 14,070 14,080 14,090 1
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100 1E4 Tt 100! 1E4
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- [
6400 WOB: 35Klbs 6400
Rotary: 60RPM
Strokes: 205SPM
Pump Rate: 588GPM
MD: 13,946’ MD: 14,042
TVD: 7,063.62' TVD: 7,062.75'
Inclination: 90.13° Inclination: 90.91°
Azimuth: 274.3° Azimuth: 274.22°
TVD (ft) VS: 7.612.35' TVD (ft) VS: 7,699.17" _
13880-13940 SD: pred gy- It brn, sme gy- amb trnsl, 13940-14000 SD: pred gy- It b, sme b, 14000-14060 SD: pred gy- It brn, sme brn, 14060-14120 SD: pred ¢
sme offwht- tn, abnt sl tnsl, sb blky clus, frm- hd, | sme gy- amb trnsl, sme offwht- tn, abnt sl sme gy- amb trnsl, sme offwht- tn, abnt sl trnsl, sme gy- amb trnsl, sme
occ sft- fri clus, abnt v f gr sup clus, pred sb rmd- ang trnsl, sb blky clus, frm- sft- fri clus, abnt v f gr sb blky clus, frm- sft- fri clus, abnt v f gr sup trnsl, sb blky clus, frm- s
grs, abnt u f- | med uncons qtz grs, tr ang trnsl ¢ gtz 7 sup clus, pred sb rnd- ang grs, abnt u f- | med clus, pred sb rnd- ang grs, abnt u f- | med gr sup clus, pred sb rnd-
grs, arg- sil cmt, sme sl calc, sme Ise sil- arg cmt, tr uncons gtz grs, arg- sil cmt, sme sl calc, sme uncons gtz grs, arg- sil cmt, sme sl calc, sme med uncons gtz grs, arg
glauc Ise sil- arg cmt Ise sil- arg cmt calc, sme Ise sil- arg cm
7500 l | 7500 | | f f
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4,100 14,110 14,120 14,130 14,140 14,150 14,160 14,170 14,180 14,190 14,200 14,210 14,220 14,230 14,240 14,250 14,260 14,270 14,280 14,290 14,300 14,310 1
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“GAS finits) | C1-C4 (PPW) .__ /\ R T DER LT GAS (Uinits) | c1-c4 (PPM) GAS (Uinits)[c1-G4 (PP
100 1E4 o 100! 1E4 100, 1E4
10 1,000 10 1,000 10 1,000
S * i
6400 WOB: 20Klbs 6400 6400
Rotary: 60RPM
Strokes: 200SPM
Pump Rate: 574GPM
: . MD: 14,232'
MD: 14,137 TVD: 7,063.13
TVD: 7,062.41'

Inclination: 89.63°
Azimuth: 273.55°

VS: 7,871.39'
TVD (ft) |

Inclination: 89.5°
Azimuth: 274.07°

TVD (ft) VS: 7,785.16' TVD (ft)

_ | | _ | | _ | | | _ | | | |
y- It brn, sme brn, 14120-14180 SD: pred gy- It brn, sme brn, 14180-14240 SD: pred gy- It brn, sme brn, 14240-14300 SD: pred gy- It brn, sme brn, sme 14300-1431
offwht- tn, abnt sl sme gy- amb trnsl, sme offwht- tn, abnt sl sme gy- amb trnsl, sme offwht- tn, abnt sl gy- amb trnsl, sme offwht- tn, abnt sl trnsl, sb gy- amb trn
ft- fri clus, abnt v f trnsl, sb blky clus, frm- sft- fri clus, abnt v f gr trnsl, sb blky clus, frm- sft- fri clus, abnt v f blky clus, frm- sft- fri clus, sme hd, abnt v f gr blky clus, fr
ang grs, abnt u f- | sup clus, pred sb rnd- ang grs, abnt u f- | gr sup clus, pred sb rnd- ang grs, abnt u f- sup clus, pred sb rnd- ang grs, abnt u f- | med clus, pred
- sil cmt, sme sl med uncons qtz grs, arg- sil cmt, sme sl I med uncons gtz grs, arg- sil cmt, sme sl uncons gtz grs, ip ¢ gtz grs, arg- sil cmt, sme sl uncons gtz
t 2500 calc, m::,w Ise sil- m.@ cmt calc, m?mcmmm m__,. arg cmt om“o, sme _m,m sil- arg m:ﬁ. tr pyr 7500 CalC, sme
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HT_._ .\. 100 1E4
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WOB: 30KIbs 6400
Rotary: 60RPM
Strokes: 199SPM
Pump Rate: 574GPM
MD: 14,326' MD: 14,421 MD: 14,516'
A.<_.u_ N.omw.kE ._.<_.u_ N.omw.po TVD: 7,062.88'
Inclination: 90° Inclination: 90.3° Inclination: 90.07°
Azimuth: 273.14° Azimuth: 274.35° Azimuth: 273.64°
<,W Nom:ww VS: m.ofhw.wp TVD(fVS: 8,129.41"

50 SD: pred gy- It brn, sme brn, sme
sl, sme offwht- tn, abnt sl trnsl, sb

m- sft- fri clus, sme hd, abnt v f gr sup
b rnd- ang grs, abnt u f- | med

grs, ip ¢ gtz grs, arg- sil cmt, sme sl
e sil- arg cmt, tr pyr

14360-14420 SD: pred gy- It brn, sme brn, sme
gy- amb trnsl, sme offwht- tn, abnt sl trnsl, sb blky
clus, frm- sft- fri clus, sme hd, abnt v f gr sup clus,
pred sb rnd- ang grs, abnt u f- | med uncons gtz
grs, ip ¢ gtz grs, arg- sil cmt, sme sl calc, sme Ise
sil- m:,,u cmt, tr Uw:

14420-14480 SD: pred gy- It brn, sme brn, sme
gy- amb trnsl, sme offwht
blky clus, frm- sft- fri clus, sme hd, abnt v f gr sup
clus, pred sb rnd- ang grs, abnt u f- | med

uncons gtz grs, ip ¢ gtz grs
calc, sme Ise sil- arg cmt, tr pyr

tn, abnt sl trnsl, sb

arg- sil cmt, sme sl

14480-14540 SD: pred gy- It brn, sme brn, sme
gy- amb trnsl, sme offwht- tn, abnt sl trnsl, sb
blky clus, frm- sft- fri clus, abnt hd, abnt v f gr
sup clus, pred sb rnd- ang grs, ip u f- | med
uncons gtz grs, ip ¢ gtz grs, arg- sil cmt, sme sl
om,_o, sme |

se sil- arg cmt, tr pyr
,
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WOB: 26Klbs 6400 NW @ 14,660’ 6400
Rotary: 60RPM
Strokes: 198SPM
Pump Rate: 573GPM
MD: 14,611 MD: 14,705’
TVD: 7,063.77 TVD: 7,065.42'
Inclination: 88.86° Inclination: 89.13°
Azimuth: 274.03° Azimuth: 275.92°
.VS: 8,215.62' VS: 8,300.94'
SR | -
T g - l
7 _ 7 7 7 7 14600-14660 SD: pred gy- It brn, sme brn, 7 7 7 _ 7 7 7 _
14540-14600 SD: pred gy- It brn, sme brn, sme sme gy- amb trnsl, sme offwht- tn, abnt sl 14660-14720 SS: pred off wh-v It gy, com v It 14720-14780 SS: off wh-v It gy-gy
gy- amb trnsl, sme offwht- tn, abnt sl trnsl, sb blky trsl, sb blky clus, frm- sft- fri clus, abnt hd, brn-gy-dk gy-dk gy brn, mod srtd, vf-ufsb ang-sbrd  o¢c gk gy cls grdg down to tr sltst, |
clus, frm- sft- fri clus, abnt hd, abnt v f gr sup clus, abnt v f gr sup clus, pred sb rnd- ang grs, sd grs, sb rd-rd sli fri gr sup cls cons wi pred silc ang-sb rd sd grs, sb rd-rd sli fri gr s
pred sb rnd- ang grs, ip u f- | med uncons gtz grs, ip u f- 1 med uncons qtz grs, ip ¢ gtz grs, cmt, occ off wh gr-mtx sup calc/dolc cmt strg ip, tr pred silc cmt, occ off wh gr-mtx sug
ip ¢ gtz grs, arg- sil cmt, sme sl calc, sme Ise sil- arg- sil cmt, sme sl calc, sme Ise sil- arg pyr strg, mod calc ip, tr pyr strg, mod calc
arg m::, tr pyr cmt, tr pyr 7 7 7
,
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16 1,000 10 1,000
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WOB: 41Klbs 6400 6400 W
Rotary: 65RPM R
Strokes: 199SPM S
Pump Rate: 574GPM P
MD: 14,894
TVD: 7,068.13'
Inclination: 89.23°
Azimuth: 274.75°
VS: 8,470.27
TVD (ft) 7 TVD (ft)
com v It brn-dk gy, _ . R - - 14960-15020 S
od it Vi f < Wﬁwox 14840 Mmmmﬂa ow <M: v It @N w% MOB v :a 14840-14900 SS: off wh-v It gy-gy, rr-tr dk gy-dk gy Hhooo-ﬁomo SS: pred off wh-v It gy-gy, rr dk gy-dk gy e et v
up cls cons wi as- ﬁe\. on S o -FHU M Msw.w. ras e_m 9799 " brn, mod srtd vi-u f sb ang-sb rd sd grs, sb rd-rd sli | PM IP. mod sitd, viufsh ang-sbrd sd grs grdg to tr - L TS ¥
- calcidolc et strg ﬁ.v<<: ao J @w\ sltst, M q:-q m_ﬁ Tigr mcﬁ_u n\ugm _oosmH fri gr sup cls cons wi pred silc cmt, occ off wh gr-mtx a._A gy-blk sltst, sb rd-rd sli fri gr sup cls cons wi E.mg m:@ om_%\ao_o S
wi Uq.m silc cmt, occ off wh gr-mtx sup calc/dolc cm sup calc/dolc cmt strg ip, tr pyr strg, tr blk siltst strg, silc cmt, occ off wh gr-mtx sup calc/dolc cmt strg ip, tr Ua _
strg ip, tr pyr mzc_. mod calc mod calc pyr strg, mod calc _ mod calc
7500 1 7500
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7 T T L T T T L T T L
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| > [ |
/OB: 43Klbs 6400 6400 WOB: 41Klbs
otary: 55RPM Rotary: 65RPM
frokes: 199SPM Strokes: 199SPM
ump Rate: 574GPM Pump Rate: 574GPI
MD: 14,989 MD: 15,083' MD: 15,178
TVD: 7,069.97 TVD: 7,072.17 TVD: 7,073.28"
Inclination: 88,557 Inclination: 88.76° Inclination: 89.9°
Azimuth: 272.1° Azimuth: 271.14° Azimuth: 273.29°
VS: 8,556.73 VS: 8,643.47' VS: 8,730.75'
% TVD(ft) 7 TVD(ft) 7
S:off wh-vitgy-gy, rrtrdk gy-dkay o)) 1 5000 S5 pred off whev It gy-gy, rr dk gy-dk | 2000715140 SS: pred off wh-v it gy-gy-gy brn, mdk 1 59 4 15500 s5: pred It gy-gy-dk gy, occ off wh-It
f-u f sb ang-sb rd sd grs, sb rd-rd sli P 9y-g9y ay gy-dk gy brn ip, vf-u f sb ang-sb rd mod srtd sd grs
. - ' gy brn ip, mod srtd, vf-u f sb ang-sb rd sd grs grdg ' L brn-dk gy brn, vf-u f sb ang-sb rd mod srtd sd grs
ns wi pred silc cmt, occ off wh gr-mtx 2 . grdg to tr dk gy-blk sltst, sb rd-rd sli fri gr sup cls d dk av-blk sdv sltst ip. sb rd-rd sli fri
nt strg ip, tr pyr strg, tr blk siltst strg to tr dk gy-blk sltst, sb rd-rd sli fri gr sup cls cons wi cons wi pred silc cmt, oce off wh gr-mtx sup grdg to tr dk gy-blk sdy sltst ip, sb rd-rd sli fri gr sup
' ' ' pred silc cmt, occ off wh gr-mtx sup calc/dolc cmt o cls cons wi pred silc cmt, occ off wh gr-mtx sup
. calc/dolc cmt strg ip, tr pyr strg, mod calc .
strg ip, tr pyr strg, mod calc 7 _ 7800 7 om_o\ao__o cmt wnm,_ ip, tr E\J strg, mod calc
, , 1
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100 1E4 T 100, 1E4
10 1,000 i 1,000
-
6400 WOB: 40Klbs 6400
Rotary: 70RPM
Strokes: 199SPM
Pump Rate: 574GPM
MD: 15,272 MD: 15,367
TVD: 7,073.06' TVD: 7,071.42'
Inclination: 90.37° Inclination: 91.61°
Azimuth: 272.56° Azimuth: 273.43°
VS: 8,816.66' VS: 8,903.42'
7 TVD (ft) 7 7 TVD(ft)

15200-15260 SS: pred It gy-gy-dk gy, occ off wh-It
brn-dk gy brn, mod srtd vf-u f sb ang-sb rd sd grs,
sb rd-rd sli fri gr sup cls cons wi pred silc cmt, occ
off wh gr-mtx sup calc/dolc cmt strg ip, tr pyr strg, tr
blk siltst strg, mod calc

[ R B B

15260-15320 SS: pred gy-dk gy, com It gy, occ off
wh-It brn-dk gy brn, vf-u f sb ang-sb rd mod srtd sd
grs, sb rd-rd sli fri gr sup cls cons wi pred silc cmt,
occ off wh gr-mtx sup calc/dolc cmt strg ip, tr pyr strg,
rr dk gy ss grdg down sdy sltst, mod calc

% P TP il

15320-15380 SS: pred It gy-gy-dk gy, occ off wh-It
brn-dk gy brn, mod srtd vf-u f sb ang-sb rd sd grs, sb
rd-rd sli fri gr sup cls cons wi pred silc cmt, occ off
wh gr-mtx sup calc/dolc cmt strg ip, tr pyr strg, tr blk

siltst strg, mod calc
, ,

7 7 7 7500

o |

15380-15440 SS: pred It gy-gy-dkK ¢
brn-dk gy brn, vf-u f sb ang-sb rd r
grdg to tr dk gy-blk sdy sltst ip, sb r
cls cons wi pred silc cmt, occ off wi
calc/dolc cmt strg ip, tr pyr strg, mo
7 _ 7500 7
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Projection to bit:
MD: .Hm\_mm _ MD: 15,522'
._.<_M. N.om.w.mm | TVD: 7,064.4'
_:o.__:mzws. ow.omo Inclination: 93.05°
>N_.:=::. mu_w.mp Azimuth: 273.51°
VS: 8,989.8 VS: 9,043.4'
7 TVD (ft) 7

Reached

 —_—_——

)y, occ off wh-It
od srtd sd grs
d-rd sli fri gr sup
1 gr-mtx sup

d calc

grdg down sdy sltst, mod calc

|

15440-15521 SS: gy-dk gy, com It gy, occ off wh-It brn-dk gy brn, vf-u f sb
ang-sb rd mod srtd sd grs, sb rd-rd sli fri gr sup cls cons wi pred silc cmt,
occ off wh gr-mtx sup calc/dolc cmt strg ip, tr pyr strg, tr gn glauc, rr dk gy ss
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