Well Name
Location

State

Country USA

APl Number
Geographic Region
Spud Date

Surface Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

ALS
Empirica

Scale: 5"/ 100
Measured Depth Log

Janssen #8 HZ

Sec.8-TO6N-R65W

Colorado County Weld

Rig Number Patterson UTI 346

05-123-42357-00 AFE # 14-798
DJ Basin Field Wattenberg
11/19/2015 Drilling Completed 11/21/2015

SHL: 2315' FNL, 2396' FWL Sec. 8 T6N R65W

Lat: 40 30' 10.289 N
Long: 104 42' 17.786 W

4,777 K.B. Elevation 4,801.5'
7,380' To 11,410 Total Depth 11,410
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: 11-19-15
TD: 11-21-15
Services Provided 2-man Logging
On Site Geosteering

Logger Names Dominic Pitre / Nicholas Watk

Address Empirica, LLC.
6360 W Sam Houston Pkwy N
Suite 100
Houston, TX 77041
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Extraction OG Moo
400 .
1bo 1bob VIS: 41
ROP Weld County, Colorado
. Spud Date: 11-19-15 | Hob (mibry
GAMMA Surface Casing @ 1,543 GAMMA (arfits
GAS 2-man Logging / Geosteering Began: 11-20-15 Y GAS (yni
142u

0 0
0 . 5
0 Linear Scale \_ A A_In_~ AN AANANANAN AN v, /

.u,m:mmm: #8

MW: 8.45

Slide/Rotate

Depth Labels 6,100 6,110 6,130 6,140 6,150 6,180 6,190 6,200 6,210 6,220 6,230 6,240 6,2 6,260 6,270 €
T T T L T T T T T T T T T T T T T
100 units = 10% methan 1F4 1E6 VG BGG: 130u
Total Gas & Chromatograph Depths Correspond to Drill Pipe Tally 1,000 1E5
cl —— GAS (units)|C1-C4 (P! .........m).?ha_ C1CA PR, ETITIITIT I aladils .
C2 ===~ 100 1E4 T 100 164
C3
Cc4 I NPT B e e ¢ S CE Y T CE ey ey g AENENE -
10 1,000 i . 10 1,000
Logarithmic Scale J.
L1 11 L1 11
5800 MD: 6,146 WOB: 35Klbs 5800
TVD: 6,082.55' Rotary: 66RPM
Inclination: 1.81° Strokes: 240SPM MD: 6,241
Azimuth: 358.24° Pump Rate: 689GPM TVD: 6,177.5'
VS: -231.5' Inclination: 1.85°
T Azimuth: 344.91°
VS: -230.5'
Well Bore o o
VD TVD (ft) TVD (ft)
6200-6260 80% SD: pred gy- It gy trnsl grs, occ
6140-6200 80% SD: pred gy- It gy trnsl grs, occ tn- tn- offwht, frm- hd, blky- sb blky, pred vf grd- slt, 6260-6320 80%
offwht, frm- hd, blky- sb blky, pred vf grd- slt, pred frm pred frm mtx sup clus intbdd wi slt, arg- sil cmt, offwht, frm- hd, b
mtx sup clus intbdd wi slt, arg- sil cmt, sl calc; 20% sl calc; 20% SLTST: pred med- gy- tn, sb plty- mtx sup clus intb
SLTST: pred med- gy- tn, sb plty- splt, frm- sl, silc- arg splt, frm- sl, silc- arg cmt, v f sd- sh intbdd thru, sI [SLTST: pred me
6800 cmt, v f sd- sh intbdd thru, sl calc, sme f lam 7 6800 calc, sme f lam cmt, v f sd- shiini
1 , , ,
L 4
] ; .
o 5
Images ; Lt .
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400 400
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ROP (min/fl) ROP (min/fl)
GAVMAT(ur|its GAMMA(urits
GAS (units) GAS (Units)
L~
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ot — /l:’l/l\\l\l LA T 1/ NN L // ~—] \\\ N~ II/II‘ \l\ N =T N
65u
0 0 88u
~ 0 0 |
‘) ).Ill - — g — — y N Nt N\ “(I $ \ IT%

,280 6,290 6,300 6,310 6,320 6,330 6,340 6,350 6,360 6,370 6,380 6,390 6,400 6,410 6,420 6,430 6,440 6,450 6,460 6,470 6,480 6,490 €

T 1 1 T T T 11 T T T T T T T
1F4 1E6 AVG BGG: 60u 1E4 1E6 AVG BGG: 40u
1,000 1ES 1,000 1ES
. GAS (Units)|c1-04 (PPM) GAS (Uinits)| c1-04 (PPM)
= S G Yy - assisdivaag
NEeE L Ry P =a 100 184 g -
..l.-...-l-.-. 7 hp.-ﬁnr-.....r Lol P IETE y
I o e 1000 L1 N S s 10 1,000
" ..m " m e a5 N A 0 O SO 3 2l -
5800 WOB: 34Klbs 5800
Rotary: 65RPM
Strokes: 240SPM
Pump Rate: 689GPM
MD: 6,337
TVD: 6,273.47
Inclination: 0.91° MD: 6,432'
Azimuth: 3.84° TVD: 6,368.42'
<,w” -MM@.N,N_ Inclination: 2.65°
R Azimuth: 347.56°
TVD (ft) VS: -228.75"
6320-6380 70% SD: pred gy- It gy trnsl grs, occ 7 7
SD: pred gy- It gy trnsl grs, occ tn- tn- offwht, frm- hd, _u__a.\- sb _u__a.\. pred vf @.a- slt, 6440-6500 SD: pred gy- It gy trnsl grs, ip med
Iky- sb blky, pred vf grd- slt, pred frm pred frm mix sup clus intbdd wi slt, arg- sil cmt, sl 380-6440 SD: pred gy- It gy trsl grs, ip med gy, occ gy, occ tn- offwht, pred frm- hd, blky- sb blky,
dd wi slt, arg- sil cmt, sl calc; 20% calc; 30% SLTST: pred med- gy- tn, sb plty- splt, | tn_ offwht, pred frm- hd, blky- sb blky, occ splt, pred vf occ splt, pred vf grd- slt, pred frm mtx sup clus
J- gy- tn, sb plty- splt, frm- sl, silc- arg frm- sl silc- arg cmt, v f sd- sh intbdd thru, sl calc, —gyq- sit, pred frm mtx sup clus intbdd wi sit, mod slt intbdd wi slt, mod slt intbds, arg thru, arg- sil
bdd thru, sl calc, sme f lam sme flam _ intbds, arg thru, arg- sil cmt, sl calc cmt, sl calc
fele1V/V} — wouu —




Moo MW: 8.5 Moo Moo
1000 VIS: 40 1000 1000
ROP (minf) ROP (minf) ROP (minf)
GAMIMAT(Ur|its GAVIMAT(Ur|its GAVIMAT(Un|its
GAS (units) GAS (Units) GAS (Units)
N VN TN /\\//\\/I\I
N | = NN g N AN~ TN DY AN N | N/ ™M
. L\ AT~ P~ 175u NS TN Y B NERERRETY 167u
7 7
0 | " N 0 0 L
0 AN —_— v \ A [ x”(())
M\_A / — ™ = vt~ MV d.\)\, =
500 6,510 6520 6530 6540 6550 6560 6570 6580 6590 6600 6,610 6620 6,630 6640 6650 6660 6,670 6680 6,690 6700 6710
T T T T T T 1 1 1 1 T 1T T 11
1E4 1E6 AVG BGG: 150U 1E4 1E6 AVG BGG: 130u 1E4 1E6
1,000 1E5 1,000 1E5 1,000 1E5
GAS (Units) [ c1-C4 (PPM) - HEESEESENISESRL | bakaroratal GAS (Units)[c1-04 (PPIv) P R P R O Y L. T P GAS (Unjts)| c1-04 (PP
\ i A ITYFEENE T - pey Apt
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/| Pegnd
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5800 6400 6400 6400
] MD: 6,623
WOB: 21Klbs TVD: 6,559.2 At
Rotary: ORPM Inclination: 4.37° MD: 6,
MD: 6,528' Strokes: 240SPM Azimuth: 282.63° TVD: 6
TVD: 6,464.33" Pump Rate: 689GPM VS: -224.12 Inclinat
TVD (ft) Inclination: 2.46° TVD (ft) TVD (ft) TVD (fty [ Azimut
Azimuth: 9.23° VS: -2:
VS: -227.81'
|
. 6620-6680 50% SLTST: pred med gy, occ brn- 6680-6740 50% SLTST: pr
7 _ 7 ........ _ ; 6560-6620 50% SLTST: pred med gy, occ brn- gy gy mot, sb blky- splt, frm- sl frm, ip hd, silc- arg brn- gy mot, sb blky- splt, fr
) mot, sb blky- splt, frm- sl frm, ip hd, silc- arg cmt, v f cmt, v f sd- sh intbdd thru, sl calc; 40% SLTY silc- arg cmt, v f sd- sh intb
6500-6560 SD: pred gy- It gy trnsl grs, ip med gy, sd- sh intbdd thru, sl calc; 40% SLTY SH: ltgy- gy SH: ltgy- gy brn, sme med- dk gy, sl frm- sft, 40% SLTY SH: ltgy- gy brn
occ tn- offwht, pred frm- hd, blky- sb blky, occ spit, |\ pry ‘sme med.- dk gy, sl frm- sft, sme sm txt, mod fis- sme sm txt, mod fis- sb plty, v sl calc, ip f lam, frm- sft, sme sm txt, mod fi
pred vf grd- slt, pred frm mtx sup clus intbdd wi slt, sb plty, v sl calc, ip f lam, intbdd wi sit; 10% SD: intbdd wi slt; 10% SD: offwht- It gy trnsl grs, pred ip f lam, intbdd wi slt; 10%
mod slt intbds, arg thru, arg- sil cmt, sl calc - _ i _
o0 | | 9 | 9 . S%ms\:ﬁ., It gy ::m,_ grs, quﬂ vf gr- sit, pred intbd grs vf ,9 slt, UE,Q intbd @_qm J:,_m_ grs, Jﬂm_mcs gr | slt, pre




il TG Scale Change| Sharon Springs MW: 8.8
' Y .
1bob ,6,910' MD VIS: 40
6,833' TVD
-148' VS \>/
ROP (min/fl) iy \\l\) | ROP (mi /) TN A N
GAVMMA (urfits — N 3194 / A ,...,/> flits N ™~
pu \)/ AERRE P L~ GAS (Units)| ~~— L~ \\ <EH GAS (linits)
{I(\l\\ N VN7 MMMC,.\\/\\ r/( vd //|\\ SN T 7
i Sl
— I\\I\I\\\ ™
I\l\l\l\l\l\ll\l\ll\ o\l\\l - N 0 T
VAN J SNAAAL A A LA /X v
— — ~] v/ o\ VeV o Ve oV anvam’ e ame 4 Ya /v MAAAAN AN
,720 6,730 6,740 6,750 6,760 6,770 6,780 6,790 6,800 6,810 6,820 6,830 6,840 6,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 €
Y I B L L L L
AVG BGG: 160u 1F4 1E6 AVG BGG: 260u 1F4 1E6--AVG BGG: 490u
1,000 1E5 1,000 1E5
I S S ahane whgpupunuizhuns IR KRN T TITITITITITI LS passl salppaastlsansspts
V) Lk sharee Trare GAS, (iSO BN EH) wﬁ(r L2 (nits) | c1-c4 (PR
- \ Nalads
= ...._F.Fi...r.\rc 100 1E4 5 4 L O .‘ = 100 1E4 PEE T S -t
m - T 10 1,000 . ...\k.. 10 1,000
m 3 .
WOB: 19Klbs 6400 \MD: 6,814 6400
Rotary: ORPM TVD: 6,746.36'
Strokes: 240SPM Inclination: 19.82°
Pump Rate: 689GPM Azimuth: 279.88° IMD: 6,910
VS: -189.13' TVD: 6,832.93'
Inclination: 31.01°
Azimuth: 280.66°
719’ ———————  — —— | | |vs:-148
654.51' T e e—
jon: 9.14° e e e SR e ———
h: 282.88° TVD (ft) wvod
12.84'
>d med gy, occ
m- sl frm, ip hd,
1d thru, sl calc; 6740-6800 50% SLTST: pred med- dk gy, occ blk, 6800-6860 70% SLTY SH: dk gy- blk, sme med gy 692(
- sme med- dk gy, sl —sb blky, frm- sl frm, silc- arg cmt, slty sh intbdd brn, sl frm- sft, mod fis- sb plty, v sl calc, ip f lam, 6860-6920 70% SLTY SH: dk gy- blk, sme med gy gy-
- sb plty, v sl calc, thru, sme Ise cal, occ pyr, sl calc; 50% SLTY SH: intbdd wi slt; 30% SLTST: pred med- dk gy, occ brn mot, sl frm- sft, mod fis- sb plty, sme- rthy txt, v rthy-
5D: offwht- It gy dk gy- blk, sme med gy brn, sl frm- sft, mod fis- sb blk, sb blky, frm- sl frm, silc- arg cmt, slty sh intbdd sl calc, sme calc incl, occ chky intbds, ip f lam, 20%
d intbd grs plty, v sl calc, ip f lam, intbdd wi slt Ja0othru, sme cal incl, occ pyr, sl calc intbdd wi slt 7 7 7400 pred
1 , , , | [ , ]




LN T AR L
Niobrara A 3 Niobrara B 3 MW: 8.9 1682 7
6,946' MD | a0 7,009 MD| | 1? VIS: 41 -
' 2000 ' 2000 :
6.863 TVD | 1257, @m 6,980' TVD pu .\/.
-128.9' VS -33.22' VS \\|\ /
—
” ~ AVIN TN - T A\
//\//H ~ B \ AV D' wws“m_wm/ \\/\\/\ // 823u i At A\
\\ /\I/\ /\\ \.ﬁ) 5 (Units) /\\ //\\I \/ \I\\ \/ /\\I GAS (ynits) \II\ \
N TV / ; Sahes / SESHEEYES AN
7 A /1 ™~ /1 /\
L s pE | N\
/X\ /(/ 0 \\ | 0
HAAMN A% VIANSBAAMNN AN NAAAAALAN AALP SMMA-ALA- / WUN N
,940 6,950 6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,050 7,060 7,070 7,080 7,090 7,100 7,110 7,120 7,130 7,140 7,150 7
LI T T L T T T T L T T T
1E4 AVG BGG: 520u 1AVG BGG: 820u
i D=t 1,000 - N W R T T AL LT 0k ke ek e 1000, , oz o] .
BB et Ragg o S e = =
el | L 9 JRARREEEES
T ,. e} GAgATnits) | C1-04 (PRM) T I RSO P S B P R = A R nv.:vv GAS (linits) |CI-C4 (PRW) BEER
i A EE L ."..%.,./...\ v 100 7NN EE L B . RSN | 100 " liea
10 1,000 T 10 1,000
3 ! -
WOB: 36Klbs 6400 6400
Rotary: ORPM
Strokes: 240SPM
Pump Rate: 689GPM
MD: 7,005
incmaton: 3712 MD: 7,100
Azimuth: 269.39° TVD: 6,981.13
e e VS: -95.34" Inclination: 48.7°
el et Azimuth: 266.46°
5 VS: -32.49VD ()
N L 1 L N
-6980 80% CHK: pred gy- med gy, It 6980-7040 60% CHK: pred gy- med gy, It gy- 7040-7100 80% CHK: pred gy- med gy, It 7100-7160 CHK: pred gy- med gy, It gy- offwht
ffwht mot, frm- hd, pred blky- sb biky, offwht mot, frm- hd, pred blky- sb blky, rthy- gy- offwht mot, frm- hd, pred blky- sb blky, mot, sme offwht- th mot, pred frm- hd, pred blky-
chky txt, arg thru, sme Ise cal, tr pyr; chky txt, arg thru, sme Ise cal, tr pyr; 40% rthy- chky txt, arg thru, sme Ise cal, tr pyr; sb blky, rthy- chky txt, sme grnl tex, mod arg thr
intbdd MRLST: dk gy- blk, sb plty- fis, intbdd MRLST: dk gy- blk, sb plty- fis, pred 20% intbdd MRLST: dk gy- blk, sb plty- fis, sme Vv cIn chk, sme Ise chk, sl intbdd w mrlst,
frm- sft, rthy- sm txt, intbdd wi chk frm- sft, _::<- sm ﬁ,xﬁ intbdd wi chk pred frm- sft, rthy- sm txt, intbdd wi chk 2400 m:,ﬁ Ise om_.f sme pyr |
. . 1400 | I |




Niobrara C 3 |
7,192'MD | oo .
7,037' TVD ,
38'VS “
1106u | a8 Pa
ROP (min/fl.) ROP (min/f.) /1
\\/( \/ GAMMA (units 23 $~> arfits &
™ GAS (units) N A its)
MV TS A —
Q d AN L/ /l/\)l)/ 2iilg SS L /TN
SN~ N \ B o S G o DN \/ V Pg NS \l\ 415u g ~
L/ N N\ /\\// - / \ N N " 0 n
Pd M 1 o A /\ K w
= &,
o~ AALAL AN —MLANANAANAMAAAN NNV WVIANA N SR L YN\ /s
AL B BN B L L B I N N B B BN B B B LB N N R B B
,160 7,170 7,180 7,190 7,200 7,210 7,220 7,230 7,240 7,250 7,260 7,270 7,280 7,290 7,300 7,310 7,320 7,330 7,340 7,350 7,360 7,370 7
. B e B
*F4"AVG BGG: 460u YAVG BGG: 370y
1,000 1E5 ST TITIEI I TTTS TN P ; 28 1,000 1E5
:WM:. T \Ihluh“h-... [ S aas “Vl.wll//ol .‘Vh-.. 2esearannndininad,, dedanaunedaada e .
‘(.Iu\_ L3 ¢Iu\.\ “ / X v “‘“\ Il
A A >~ GAS (units)|C1-CG4 (PPM)| | |, oo o-foo bl | Akeazr A GAS (Units) [C1-G4 (PRM) .I\mn/ BE, Lese,
I S U B [TV Y- Ch B - e & ./.., BB 0  1 T-78 o o .
T 10 1,000 10 1,600
" - -
WOB: 44Klbs 6400 6800 W
Rotary: ORPM _<_
Strokes: 240SPM T
Pump Rate: 689GPM M_
V!
T T | e Bt et —, g ]
MD: 7,195 . _
TVD: 7,038.88' MD: 7,291"
Inclination: 56.37° ® ._.<_u. N.om.u.oo . . —
Azimuth: 268.54°° _:o.__:mzws. 62.1 )
. . . . —VS: hON@..”_”—_ Azimuth: 273.89
: VS: 122.02'
== _ P R SR R
7160-7220 CHK: pred gy- med gy, It gy- 7 i | : |
offwht mot, sme offwht- tn mot, pred frm- 7220-7280 80% CHK: pred gy- med gy, tr It gy- 7280-7340 80% CHK: pred gy- med gy, tr It gy- 7340-7400: 80% LS: offwht-
hd, pred blky- sb blky, rthy- chky txt, sme offwht mot, occ dk gy, pred frm- hd, pred blky- offwht mot, occ dk gy, pred frm- hd, pred blky- sb mot, occ wht, pred blky- sb b
1, grnl tex, mod arg thru, sme v cIn chk, sme sb blky, rthy- chky txt, mod- v arg thru, sme Ise blky, rthy- chky txt, mod- v arg thru, sme Ise chk, pred mudst wi sme intbd car
Ise chk, incrg intbdd wi mrist, sme Ise cal, chk, ~5% pyr; 20% MRLST: dk gy- blk, sb plty- ~5% pyr; 20% MRLST: dk gy- blk, sb plty- fis, med gy,sb blky, sl frm- hd, c:
sme pyr 7 7400 7 fis, pred frm- sft, rthy- sm txt, intbdd wi chk pred frm- sft, rthy- sm txt, intbdd wi chk _ 7 7
| | | 1 _ | 1 | e




-ort Hayes|
7,385' MD

7,122' TVD
209" VS

[
{

cC <
R

,380 7,390 7,400

nNal

>

7,470 7,480 7,490

[
SA

7,540 7,550 7,560

MW: 8.9
VIS: 41

(
)
<
d|
]
)
{
[d

7,570 7,580 7,590 q

IAVG BGG: 150u

AVG BGG: 150u

ol
F.L_)ll AR AN

Moo B

AA-

P R

OR: 59Klbs
D: 7,386'p

VD: 7,122.51%)
clination: 75.19° 5
zimuth: 275.54°

S: 209.77'

MD: 7,481
TVD: 7,139.89'
Inclination: 83.71°
Azimuth: 271.77°
VS: 302.29'

WOB: 42Klbs

MD: wam_woﬂma\” 65RPM
TVD: 7,144.96'€S: 240SPM
Inclination: 90.17° ite: 689GPI
Azimuth: 270.53°

bf, ip sl th- med gy
Iky, ip sb plty, frm,
) grs; 20% SLTST:
alc, sme sh intbds

7400-7460: 80% LS: offwht- bf, ip sl th- med gy
mot, occ wht, pred blky- sb blky, ip sb plty, frm,
pred mudst wi sme intbd carb grs; 20% SLTST:
med gy,sb blky, sl frm- hd, calc, sme sh intbds

7460-7520: LS: offwht- bf, ip sl tn- med gy
mot, occ wht, pred blky- sb blky, ip sb plty, frm,
pred mudst wi sme intbd carb grs

7520-7580: LS: offwht- bf, ip sl tn-

med gy mot, occ wht, pred blky- sb 7580-7640
blky, ip sb plty, frm, pred mudst wi occ wht, pr

sme intbd carb grs
, 1

-

mudst wi s




3 3 3
200 400 400
2000 2000 2000
ROP (min/fl.) ROP (min/fl.) ROP (min/fl.)
mw VA (arfits 688u | 488 mw MAT(arits mw AT urlts
$ (Units) | > (i) *Ue520
| 465u |
g |\|\|\|\H} N Al 0 - Q \l\\ P Av. /\I \\\'\ T | 0
~V/ M- 7 s AT NNV LNAL TNV AN ANNAAANARA P A

,600 7,610 7,620 7,630 7,640 7,650 7,660 7,670 7,680 7,690 7,700 7,710 7,720 7,730 7,740 7,750 7,760 7,770 7,780 7,790 7,

[o}
S
S
X
o
Py
S
-

| I L L) L
GG: 270U |16 AVG BGG: 170ulE4 166 AVG BGG: 320u 14 1E6
1,000 1E5 faclasinalsgle daclmeleiaco s, 1,000 165 J1000 50 LS
iadadsdsts sasizZ A .-h\--.---------- - - -I-\PV\-l\l
= W.. NS i A Y L
GAS (units) | C1-C4 (PPM) PR R 2N N . b | .s&#nits) | c1-c4 (PR F GAS (linits)|E1-C4 (PP
...H‘o.o R TR (../.:.ﬁ. K.[n..)\\ 100 e e Y ftkrr R BT ___H..r.hh
10 1,000 ] 10 1,000 P Fo 10 1,000
> . ”
6800 6800 WOB: 42KIbs 6800
MD: 7,670 MD: 7,765' Rotary: 65RPM
TVD: 7,146.09' TVD: 7,150.83' Strokes: 240SPM
/ Inclination: 88.45° Inclination: 85.83° Pump Rate: 688GPM
Azimuth: 270.84° Azimuth: 271.17°
VS: 488.18' \VS: 581.61"
— —
LT T N B [T E— AT e [ AN B ST e AT | T T T T T T T ]
e e ———————————————s I ¥ T - T ¥ T - ¥ T - T . T : T 7
TVD (ft) TVD (ft) TVD (ft)
 LS: offwht- bf, ip sl th- med gy mot, 7640-7700: LS: offwht- bf, ip sl tn- med gy mot, 7700-7760: LS: offwht- bf, ip sl tn- med gy mot, 7760-7820: LS: offwht- bf, ip sl tn- med gy
ed blky- sb blky, ip sb plty, frm, pred occ wht, pred blky- sb blky, ip sb plty, frm, pred occ wht, pred blky- sb blky, ip sb plty, frm, pred mot, occ wht, pred blky- sb blky, ip sb plty,
me intbd carb grs, tr pyr :Emumﬁ wi mjm intbd oJE grs, tr pyr Jen  Mudst wi sme intbd carb grs, tr pyr frm, pred mudst wi sme intbd carb grs, tr pyr
_ , , , f f 180
= B
P o \ ’ .,l),...._
- | " ¢ ;
¥ ] i‘ 4



3 MW: 8.9 3 Codell |
200D VIS: 41 200D 8,036' MD
7,168' TVD
847' VS
1043u
ROP (min/ft.) ROP (min/ft.)
- |\/|l\/l:dm> VA (urfis GANIVA (arfts
= aeudE €42 Ugg0u
™~ J P
~— "
M .
ya — 1 |
N — 0 /1 ~] T 0 A
~N— T~ N\ L1 o A~ l ) ] L 9 LN \ KII
- A . ~ S
= >r\<,\?;\,.yg»>\.<;>.)\(>)>?I.\(,.) NK— A\ AN \ MAAASTAAAANEANARAAANAAMAALA
R e B B T o T S e T T B mt e e B A _________________________________l
,820 7,830 7,840 7,850 7,860 7,870 7,880 7,890 7,900 7,910 7,920 7,930 7,940 7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020 8,030 €
T T T T T T T T T T T T T T T T
AVG BGG: 7904174 186 AVG BGG: 340u 1E4 186
PP DL s iy LTIy e -
o Y ----------.-.-- . -H%--.-;mj-
—~ " Panus> lopapavasnsnpunars D
B e sanflusnsnsngngssnt’] I (‘\AﬁhA- ---“h““““\ \l
V) 0 B A GAS (ritsy|€1-carrm. |- [ LYol ] A PRESC g GAS (unifs)| C1-C4 [PRM) o
. T \Yd | Crrr
Hh\t\l\ ............ 100! 1E4 - Lt 100 1e4 )
10 1,000 H 10 1,000
» - : 3
6800 WOB: 42Klbs 6800
MD: 7,860 MD: 7 955" Rotary: 65RPM
TVD: 7.158.1" o , Strokes: 240SPM
0: 12984 TVD: 7,164.45 Pump Rate: 689GPM
Inclination: 85.4 Inclination: 86.95°
Azimuth: 270.74° Azimuth: 269.56°
VS: 674.88' VS: 685.04"
TVD (ft) TVD (ft)
8000-8060 SD: pred bf- offwt
7820-7880: LS: offwht- bf, ip tn- med gy 7880-7940: LS: offwht- bf, ip th- med gy mot, 7940-8000: LS: offwht- bf, ip tn- med gy mot, pred sl trnsl, sb blky, frm- hd,
mot, occ wht- bf, pred blky- sb blky, ip sb occ wht- bf, pred blky- sb blky, ip sb plty, frm, occ wht- bf, pred blky- sb blky, ip sb plty, frm, grd sd clus, sb rnd- ang grs, |
plty, frm, sme microxIn, pred mudst wi It sme microxIn, pred mudst wi It brn f intbd carb sme microxIn, pred mudst wi It brn f intbd occ med- ¢ ang qtz grs, calc-
brn f J:g och_@qm. sme dk sh inthds grs, sme dk sh intbds 7 carb grs, sme dk sh intbds 7 7800 calc, sme Ise sil- arg cmt, sm
_ f | f , , , , ,

5
A

Mo & e B




: HEEE w L
200 200
2000 1600u 48 4000 2805u |
1275u
ROP (min/f{.) ROP (min/f{)
GAMMAT{Tr|its GAMMA(urits
700u GAS (units) \.\. IGAS [units .\l\.
~ = ™ ™ /] /T
S~ - \.(\/(\.)//l\\ NN . J A Sy p— Su i —A RG> =
| — P = =~ = .\u\ N v \u\u
I, jal SeiaE: e
MAANAANALAAAK — N A _A / B LN \N
,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130 8,140 8,150 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230 8,240 8,250 €
L L T T T T T T 7T T T
VG BGG: 380u 1F4 186 AVG BGG: 370y 4 186 AVG E
e
ahatnsstaban, I-\I\ (l-: hotoa \-II\
MEETT DD a = i e Mmolpmm ..(.r.\ e -
\ Ik R GAS (sasatsimar P PTTTIEIR L Lo A Uit [chcs (v ......\: S RS P
S RFEEE S _........‘\n BLLIEEELE Dy 7 S . [0, | e ; R
10 1,000 10 1,000
6800 WOB: 41Klbs 6800
Rotary: 65RPM
MD: 8,050 MD: 8,145 Strokes: 120SPM MD: 8,240
TVD: 7,168.23' TVD: 7,170.77" Pump Rate: 689GPM TVD: 7,172.97"
Inclination: 88.49° Inclination: 88.45° Inclination: 88.89°
Azimuth: 271.74° Azimuth: 271.46° Azimuth: 271.29°
VS 779.87" . ..VS:0690.74' . ...
TVD (ft) TVD (ft)
- : 3 . 8180-8240 SD: pred gy- It - amb trnsl
It, Sme gy- tn trnsl, 8060-8120 SD: pred bf- offwht, sme gy- tn tmsl, 8120-8180 SD: pred bf- offwht, sme gy- tn trnsl, red sl trnsl- v Mmm%w_x @W?mqﬂqwﬁw”mm:”madw .* 8240-8300 S
pred v f grd, occ u f pred sl trnsl, sb blky, frm- hd, pred v f grd, occ u f pred sl trnsl, sb blky, frm- hd, pred v f grd, occ u P grs, Y P pred sl trnsl-
yred grn sup clus grd sd clus, sb rnd- ang grs, pred g sup clus, grd sd clus, sb rnd- ang grs, pred grn sup clus grd, occ med grd sd, sb md- ang grs, pred grn grd, occ mec
sil cmt, sme med occ med- ¢ ang qtz grs, calc- sil emt, sme med occ med- o.m:m_ qtz grs calc- sil cmt, sme med sup clus, occ med- ¢ ang gtz grs, calc- sil cmt, clus, oo me
' il- g ! ' d calc, | il- cal t, !
calc, sme Ise sil- arg cmt, sme pyr calc, sme Ise sil- arg cmt, sme pyr Sme mod caic, sme 1se sii- caic cmt, Sme pyr mod calc, sn
| | | | 7e00 | S A9 e Sme Y | [7o0 |
e




3 R T 3
200 3374u gm 3455u 200
- A
boow\ = /}l)( Begs // 4000 2960u 48
1 A y=a N N
> N ~ — N
—
I\I\\I ROP (min/ft.) (IIII\ //I ROR-Gin/ ) \\I\ N\
L~
||\ GAVIMAT(Ur|its GAMMAT{Ur] \\
\..\ GAS (units) GAS (units) [ TN~ 1~
/] T~
< T~ N \II\\\\\ TN A
0
0
. v - bt N N/ e/ e\

,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340 8,350 8,360 8,370 8,380 8,390 8,400 8,410 8,420 8,430 8,440 8,450 8,460 8,470 :

Inclination: 90.37°
Azimuth: 272.77°

rrTTT N N N N Y T T T T T T T 1T
GG: 12400 1E4 186 IAVG BGG: 2980u 1E4 186 AVG BGG: 2160u
_ RS e n 5N QI TIT L b T
B A T B B e I O e A I10TO N T3 A S 1A .....f./n
T GAS (Units) [ C1-C4 (PPM) GAS (Units) [C1-C4 (PPM) M
100 1E4 100 1E4 o
10 1,000 10 1,000
* *
6800 WOB: 33Klbs 6800 NW @ 8,420
Rotary: 65RPM f
MD: 8,334' Strokes: 240SPM MD: 8,429’
TVD: 7,173.57 Pump Rate: 688GPM TVD: 7,173.4

Inclination: 89.83°
Azimuth: 273.82°

....... e VS 1,063,720 e L W VSI A58 7

TVD (ft) TVD (ft)

8300-8360 SD: pred gy- It gy, sme gy- amb
trnsl, pred sl trnsl- v grs, sb blky, frm- fri clus,
pred v f- f grd, occ med grd sd, sb rnd- ang
grs, pred grn sup clus, occ med- ¢ ang qtz
grs, calc- sil cmt, sme mod calc, sme Ise sil-
om,_o cmt, sme pyr

8360-8420 SD: pred gy- It gy, sme gy- amb trnsl,
pred sl trnsl- v grs, sb blky, frm- fri clus, pred v f- f
grd, occ med grd sd, sb rnd- ang grs, pred grn
sup clus, occ med- ¢ ang gtz grs, calc- sil cmt,

sme mod calc, sme Ise sil- calc cmt, sme pyr
| 7800

D: pred gy- It gy, sme gy- amb trnsl,
v grs, sb blky, frm- fri clus, pred v f- f
| grd sd, sb rnd- ang grs, pred grn sup
d- ¢ ang gtz grs, calc- sil cmt, sme

e Ise sil- calc cmt, sme pyr

8420-8480 SS: off wh-v It gy, com clr gtz grs & silc
ip, occ It br o stn, p-mod srtd vf-f grs, frm pred gr
sup clus cons wi calc-silc cmt, rr mtx sup, arg ip, tr
gn glau, non-sl-mod calc

7800




3 3
200 200
4000 2959u 4000
\({/I
L
1910u | @g \\\\\\ (/.(
ROP (min/ff) ROP (min/ff)
GANIMA-{Un|its i l\\l\\ GANMA (Unfits 1908u 1690u
GA{\ (Units) 1435y /ll/\l\l\l\ L GAS (Units)
~— 1 [~ | || L
1IHERAN N
o L ~ ] o a — T~ —
m S/ "\ o \. N~/
v A MW ~ MA
AN \J L/ N\A e AN\ e/ N\ NMNN AN AN /\ /NS AA Y S\ e, e\
,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 8,560 8,570 8,580 8,590 8,600 8,610 8,620 8,630 8,640 8,650 8,660 8,670 8,680 8,690 ¢
T T T L T T T L T T L T
1F4 1E6 VG BGG: 1420u 1F4 1E6 VG BGG: 1140u
.m’ . ‘----.-.-.\h. mgmgusEn® -.-\I\I\Il\ “Aﬂn u.““:.-. .-‘-.-.-.-M
\.‘.............::&8 Imﬂu“ﬁ./..l..u./.nmﬂw\ S Y PP R e S x(.ﬂ,og 165 ..:......HH““&.. /l.:.,HHnn. PR I
I GAS (Units) [C1-Ca(PRM)] _ -4 GAS (units)|c1-C4 PPM) |_ | | | :... BE N 1 __ i SR L,
: 100 184 . 100 wal N : T
10 1,000 1o 1,000
* v,. -
6800 WOB: 42Klbs 6800
Rotary: 65RPM
MD: 8,523 Strokes: 240SPM MD: 8,617
TVD: 7,174.73' Pump Rate: 689GPM TVD: 7,177.01'
Inclination: 88.56° Inclination: 88.66°
Azimuth: 273.22° Azimuth: 273.04°
VS: 1,252.7: VS: 1,346.67"
TVD (ft) TVD (ft)
8480-8540 SS: off wh-v It gy, com clr gtz grs & silc ip, 8540-8600 SS: off wh-v It gy, com clr gtz grs & silc ip, mmoﬂ.wmmo wm” off sm:/“ﬁ_ﬁ“ mw\* com *o: qtz wﬂw &silcip, - gp60-8720 SS: pred It gy-gy cls, of
occ It br o stn, p-mod srtd vf-f grs, frm pred gr sup clus | occ It br o stn, p-mod srtd vf-f grs, frm pred gr sup occltbro m.:. U-En N -Tors, rm Em. grsup ip, mod srtd f-u f sb ang-sb rd-rd s
. . . . - . clus cons wi calc-silc cmt, rr mtx sup, arg ip, tr gn d hd-sli fri b rd-rd cl
cons wi calc-silc cmt, rr mtx sup, arg ip, tr gn glau, clus cons wi calc-silc cmt, rr mtx sup, arg ip, tr gn | -mod cal pre SILITEgr Sup sb ra-ra clus c
non-sl-mod calc _ 2800 7 7 glau, non-sl-mod calc 7 wm Mw:. :ois-m -mo 7om c gn @_mc., tr vf pyr, f:o:-m_ omﬂo
| 1 |




w w i w

400 400 3135 400

4000 4000 u 4000

2898y & peETy
/ 2524u 48 T \
o~ LT

ROP (min/fl.) /, ] \// ROP (min/fl.) of ROP (min/fl.)

GAWMA(urfits \| \ll\ / GAMMA{(urfits 7 GAMMA(Trfits

GAS (units) \l / | ] /mﬁi nits) \ GAS (Units)

—] 1 =4l N A M \ B
S gl H [~ NS L/ N =TT AT = 7N
y ~ ~—" N L
i IR P \|\
> |

g Ry il > i~ 1

MNLGAMNNAN S\l /N /N NN ANANANN A N =~/ N\ ()()l.)l)\! /| A NANNAN_N \NANANINA NN/

,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8,790 8,800 8,810 8,820 8,830 8,840 8,850 8,860 8,870 8,880 8,890 8,900 8,910 :

T T T
1E4 1E6 VG BGG: 1130u 1E4 1E6 AVG BGG: 2010u 1E4 1E6
.C.:.Y.nnvu\/(..ﬁb et B T T T T Lkl el I.PHH... . -u““..... ot .
YOI -‘-.a ] S~ P EEY E T EE EI . ‘.I‘\\
s L Ve B M mew S LU O\ L on e E e S e RS o I 200, g
| eRsT )| .o‘_.oiu_u_é \ . o GAS (Ui MYQHM _‘u_ué _GAS (Unifs) C+OA PP
100 1E4 T 100 1E4 100 1E4
10 1,000 10 1,000 10 1,000
[ -
6800 WOB: 31Klbs 6800 6800
Rotary: 65RPM . .
MD: 8,807 .
MD: 8,712 Strokes: 240SPM TVD: 7.175.99" MD: 8,902
TVD: 7,177.63' Pump Rate: 689GPM U o TVD: 7,175.18'

o Inclination: 91.38 L o
Inclination: 90.6° Azimuth: 274.09° Inclination: 89.6
Azimuth: 274.23° <Nm_ﬁ:mw.m o Azimuth: 273.62°

“VS: 1,441.66" et VS:1,631.61
TVD (ft) TVD (ft) TVD (ft)
8840-8900 SS: pred It gy-gy-gy brn, occ off wh, occ

8900-8960 SS:
off wh, mod srtc
slt ip, pred hd-s
silccmt, rrgn g

7800

8780-8840 SS: pred It gy-gy cls, off wh-gy brn lamn
ip, mod srtd f-u f sb ang-sb rd-rd sd grs grdg to sit
ip, pred hd-sli fri gr sup sb rd-rd clus cons wi silc
cmt, rr gn glau, tr vf pyr, non-sl calc

fwh-gy brn lamn —-8720-8780 SS: off wh-It gy-gy cls, occ gy brn lamn &
I grs grdg to sltip, | strg ip, mod srtd, f-u f sb ang-sb rd-rd sd grs grdg

ons wi silc cmt, ir —-down to st ip, pred hd-sli fri gr sup sb rd-rd clus cons
wi silc o_,:ﬁ rrgn @,_mc. tr vf ﬁ_a:. non-sl calc

gy brn lamn & strg, mod srtd, f-u f sb ang-sb rd-rd
sd grs grdg down to slt ip, pred hd-sli fri gr sup sb
rd-rd clus cons wi silc cmt, rr gn glau, tr vf pyr,

non-sl calc
1




MW 9.2+ 111 3
3178u 200,
4000
2713u B — | N
~— \I\\
—] N ; - i
L~ \_ ) ROP (min/ff)
\\ = unfits \ r/ GAVIMAT(Ur|its
. L R
/T s)| | T GAS (Units)
a Ay
mm=— TN S T
A A AN / — A AN — A N?.\((.\)(.\( D \_
————— T ———
,920 8,930 8,940 8,950 8,960 8,970 8,980 8,990 9,000 9,010 9,020 9,030 9,040 9,050 9,060 9,070 9,080 9,090 9,100 9,110 9,120 9,130 ¢
T T T L T T T T T T T T L T T T T 1
AVG BGG: 19604 1E4 1E6 AVG BGG: 1760u 1E4 1E6 AVG B
...v\.n\.nhn.\. M AN N SEE ki ).h.....
c. ‘-‘----- T o I P et et pep e ] T here kel
8% P % s Y 0 el PPN L 1,000 1E5 N e N ~ 1985 101 euu s
¥ PT T ..//h“\ RN II\AA
v) ™) A N e b "' GAS (units)| c1-04 (PPM) s easants)| c1-ca pRmY | 7
CHPE i 100 1E4 100 1E4 Y I
10 1,000 10 1,000
> >
WOB: 42Klbs 6800 6800
Rotary: 65RPM MD: 9.091'
Strokes: 240SPM TVD: 7.179.76"
Pump Rate: 688GPM Inclination: 86.51°
Azimuth: 271.9°
VS: 1,820.52'
|
MD: 8,997 TVD (ft) TVD (ft)
TVD: 7,176.21'
Inclination: 89.16°
Azimuth: 273.08°
VS: 1,726.6'
9080-9140 SS: pred gy-dk gy-gy brn, com It gy,

pred gy-dk gy-gy brn, com It gy, occ
| f-u f sb ang-sb rd-rd sd grs grdg to
i fri gr sup sb rd-rd clus cons wi

au, tr vf pyr, non-sl calc

8960-9020 SS: pred gy-dk gy-gy brn, com It gy, occ
off wh, mod srtd, f-u f sb ang-sb rd-rd sd grs grdg
to slt ip, hd-sli fri gr sup clus cons wi silc cmt, com
dk sltst & dk lit incl, rr gn glau, tr vf pyr, non-sl calc

9020-9080 SS: pred gy-dk gy-gy brn, com It gy, occ
off wh, mod srtd, f-u f sb ang-sb rd-rd sd grs grdg to
slt ip, hd-sli fri gr sup clus cons wi silc cmt, com dk
sltst & 1_A lit incl, ,: gn @_ma. tr vf E\: non-sl calc

occ off wh, mod srtd, f-u f sb ang-sb rd-rd sd grs
grdg to slt ip, hd-sli fri gr sup clus cons wi silc
cmt, com dk sltst & dk lit incl, rr gn glau, tr vf pyr,

:o:.,m_ calc _ 2800 7




Moo _ 7 7 7 7 Moo
3258u 4Em
4000 I~ 4000
| N
e N
T N
\I\I\I / Va
=
RO u\é /) N — ROP (min/fl)
S A(units / \ GAVIMAT(Ur|its
A~ GAS (Units) / |\ GAS (Units)
- \\\ |// V] — L
- vA\lll e N_A N1 < — I\I\K ~ ] /
— VTTN | \
A 0 A ~
1 a AN
A AN\ N\l AN A 0 DAY
SN N B S S B S B S S S B S S S S N S SO S B B B B S S B B S S S S B ES B B S B B S S S S SO S N B S ES S S S S B B B B B B B S S S BN S S S S B S S S S LI I B S B N Y HLUN R e e e S e e
,140 9,150 9,160 9,170 9,180 9,190 9,200 9,210 9,220 9,230 9,240 9,250 9,260 9,270 9,280 9,290 9,300 9,310 9,320 9,330 9,340 9,350 ¢
T T T T T T T T T T T T T T T T T T T T T T T
GG: 1340u 1E4 1E6 AVG BGG: 1780u 1E4 1E6 AVG BGG: 1540u
. NN e l/- " ¢--t||0\ h § i NN Lk
P L el e I 1,000 T2 A P, Y NS EE T X ol I S il S I R /M -4
I R R IO it g B B R H =t ‘ ~1 -
T CAS (Units)| C1-C4 (PPM), "Gas unisilcraa e |||
B Y AR SPIT e 100 1E4 100 1E4
10 1,000 10 1,000
s i 7 7 7 7 » | .
WOB: 42Klbs 6800 6800
Rotary: 66RPM MD: 9.281"
Strokes: 240SPM ._.<_w. w 192.81"

Pump Rate: 690GPM

Inclination: 87.07°
Azimuth: 271.34°
VS: 2,009.97

MD: 9,187 TVD (ft) TVD (ft)
TVD: 7,186.59'
Inclination: 85.33°
Azimuth: 270.89°
<m,” H.@Hm.m,w_

9140-9200 SS: pred gy-dk gy-gy brn, com It gy, occ 9200-9260 SS: gy-dk gy-gy brn, It gy-off wh ip, mod 9260-9320 SS: gy-dk gy-gy brn, It gy-off wh ip, mod
off wh, mod srtd, f-u f sb ang-sb rd-rd sd grs grdg to | srtd, f-u f sb ang-sb rd-rd sd grs grdg to slt ip, hd-sli srtd, f-u f sb ang-sb rd-rd sd grs grdg to slt ip, hd-sli —9320-9380 SS: gy-dk gy-gy brn, It

slt ip, hd-sli fri gr sup clus cons wi silc cmt, incr fri gr sup clus cons wi silc cmt, uncons sd ip, com fri gr sup clus cons wi silc cmt, uncons sd ip, com srtd, f-u f sb ang-sb rd-rd sd grs gr

uncons sd, com dk sltst & dk lit incl, rr gn glau, tr vf dk sltst & dk lit incl, rr gn glau, tr vf pyr, non-sl calc dk sltst & dk lit incl, rr gn glau, tr vf pyr, non-sl calc fri gr sup clus cons wi silc cmt, unc
_ dk sltst & dk lit incl, rr gn glau, tr vf

ponopsicalc | o I R ot rond,




fault from base of Fort Hays LS to base of Codell

nNal

D O

/

3
200
4000
ROP (min/ft.)
GAVRAT(Units

N,
g (Uvts) PZAN

Nt~ TN ] i~

0
N\, N A AANANLAL NA

00 9,510 9,520 9,530 9,540 9,550

1E4 1AVG BGG: 750u

yy-off wh ip, mod
ig to slt ip, hd-sli
ons sd ip, com
pyr, non-sl calc

9380-9440 LS: pred off wh-It gy, It bl
micxIn, occ crpxIn, mudst-pkst, wkst-pkst, wxy
sm-chky tex rr f-uf pyr, mod hi calc

gy, v frm ang-sb plty, brit ctgs, slty tex, sl arg thru,
mod arg ip, silc thru, mod calc, LS (20%): pred off

wh-It gy, It bl gy ip, pred micxIn, occ crpxin, 7
mudst-pkst, wkst-pkst, wxy Istr, sm-chky tex rr f-uf pyr,

mod hi calc 7 7 7 7
1

e ~3"{70. ] 00| (Rlies o
Ph.%ﬂ“ / N~ .I.H.(...).. .........u.\n.\.\l\
B ”“----- Ll i Bl i il il RIC TN I P P |.¢' .-‘ L T I.l---.- apupupapafef
) ONZEEE [T - JLGAS initsy| c1-04 (PRMI) j
e C S e N 100 | FT-778 A s P P B X S i
10 1,000
-
WOB: 42Klbs 6800 W
Rotary: 65RPM MD: 9.473 R
w:oxmw 240 MMMME\_ TVD: 7,198.5 TVD:7,196.13 w
uimp Rate: Inclination: 90.77° Inclination: 92.09°
Azimuth: 272.64° Azimuth: 271.51°
VS: 2,201.8 VS: 2,296.76'
MD: 9,377 Ve
TVD: 7,197.2'
Inclination: 87.68°
Azimuth: 271.81°
VS: 2,105.84' 9440-9500 SLTST (80%): pred dk gy, occ tn-off wh-It

9500-9560 SLTST: pred dk gy, occ tn-off wh-It gy, v
frm ang-sb plty, brit ctgs, slty tex, sl arg thru, mod
arg ip, silc thru, mod calc

7800

| v

9560-9620 SLT
frm & brit ang-s
mod arg ip, silc
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/OB: 42Klbs

otary: 65RPM
trokes: 239SPM
ump Rate: 688GPM

'ST: pred dk gy, occ tn-off wh-
b plty ctgs, slty tex, tr sdy, sl arg thru,
‘thru, tr-rr vf pyr, mod calc

. VS: 2,391.67"

MD: 9,663

TVD: 7,192.5'
Inclination: 92.29°
Azimuth: 272.95°

9620-9680 SLTST: pred dk gy, occ tn-off wh-It
gy, v frm & brit ang-sb plty ctgs, pred silc, mod
arg-sl arg ip, slty tex, tr sdy, tr-rr vf pyr, mod calc

9680-9740 SLTST: pred dk gy, occ tn-off wh-It gy, v
frm & brit ang-sb plty ctgs, slty tex, tr sdy, sl arg thru,
mod arg ip, silc thru, tr-rr vf pyr, mod calc

MD: 9,759

TVD: 7,189.69'
Inclination: 91.08°
Azimuth: 274.17°

WOB: 42Klbs
Rotary: 71RPM
Strokes: 240SPM
Pump Rate: 688GPN

9740-9800 SLTST: pred dk gy, occ tn-off wh-It gy, v

frm & brit ang-sb plty ctgs, pred silc, mod arg-sl arg

ip, slty tex, tr sdy, tr-rr vf pyr, mod calc
1 | |

e

;Y
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4000 4000 4000
ROP (min/f.) ROP (min/f.) ROP (min/f.)
GAMIMAT(Ur|its GAVIMAT(Ur|its GAVIMAT(Un|its
\\mb\,lh nits. e puEgl GAS (Units) \\l// 1346u GAS (Units)
1 A~ aRSShe N EN=—— —= — ==
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0 \ 0 0
- |\\|\|\\ Ill\r ot 0
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,800 9,810 9,820 9,830 9,840 9,850 9,860 9,870 9,880 9,890 9,900 9,910 9,920 9,930 9,940 9,950 9,960 9,970 9,980 9,990 10,000 10,010 1
T 7 T T T T T T T 7 T T T T T T T T T L T T T
AVG BGG: 300L AVG BGG: 5504 AVG BGG: 1210uf&s
1,000 165 e tr 1,000 1E5 B 1,000 1E5
GAS (Units) | C1-CAT( f GAS (unifs)| C1-C4 (PRMY_J.1-7"17T GAS (Uinits)|c1-ca (PP
bacol [ faea ‘ <k B I E S CR N 10T 17N N 100, 1E4
10 1,000 10 1,000 10 1,000
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6800 6800 WOB: 42Klbs 6800
MD: 9,854" MD: 9,949 mmwﬂ%.ﬂww%mﬂz
> TVD: 7,187.68" TVD: 7,184.92 Pump Rate: 688GPM
Inclination: 91.34° Inclination: 91.98° P :
Azimuth: 274.46° Azimuth: 275.33°
VS: 2,582.58' VS: 2,677.49'
TVD (ft) TVD (ft) TVD (ft)

9800-9860 SS: off wh-v It gy, rr dk g

y-dk gy brn grdg

to tr sltst ip, p-mod srtd vf-f grs, frm pred gr sup clus
cons wi calc-silc cmt, rr mtx sup, arg ip, tr gn glau,
non-sl-mod calc
7800

9860-9920 SS: pred off wh-v It gy, rr dk gy-dk gy brn,
p-mod srtd vf-f grs, frm pred gr sup cls cons wi silc
cmt, com dolc & arg ip, rr mtx sup clus, tr gn glau, tr vf

pyr, non-sl-mod calc 7
, ,

7800 7

9920-9980 SS: pred off wh-v It gy, rr dk gy-dk gy brn,
p-mod srtd vf-f grs, frm pred gr sup cls cons wi silc
cmt, com dolc & arg ip, rr mtx sup clus, tr gn glau, tr

vf pyr, non-sl-mod calc _
f f

»e

$

LN,

TNE

9980-10040 SS: off wh-v It gy, rr ¢
grdg to tr sltst ip, p-mod srtd vf-f g
sup clus cons wi calc-silc cmt, rr n
gn glau, non-sl-mod calc

7 _ 7800
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OP (min/ft.) ROP (min/ff)
AMMA(Trfits GAVMMA (unjits
1495u as (units) GAS (linits)
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0,020 10,030 10,040 10,050 10,060 10,070 10,080 10,090 10,100 10,110 10,120 10,130 10,140 10,150 10,160 10,170 10,180 10,190 10,200 10,210 10,220 10,230 1
T T T T T L T T T T T T T T T
AVG BGG: 1080u 1E6 AVG BGG: 400u} &4 1E6
T el i
v T T T T GASY nits)| C1-C4 (PPM) gA G PAM)
100 1E4 0 o e e e B e o EEF P 17 R T D B
0 1,000 10 1,000
7 7 L |4
6800 WOB: 19Klbs 6800
MD: 10,045' MD: 10,140" moﬁm_w\” 7ORPM MD: 10,23
TVD: 7.182.7" TVD: 7,182.03" wzo mw N%MM@_M_U_,\_ TVD: 7,18:
Inclination: 90.67° Inclination: 90.13° ump Rate: Inclination:
Azimuth: 274.15° Azimuth: 274.2° Azimuth: 2
VS: 2,773.42' VS: 2,868.4' VS: 2,964.
TVD (ft) TVD (ft)
10220-10280 S

k gy-dk gy brn
s, frm pred gr
itx sup, arg ip, tr

10040-10100 SS: pred It gy brn-It brn, com v It gy,
occ off wh, rr dk gy-dk gy brn, p-mod srtd vf-f grs, frm
pred gr sup cls cons wi silc cmt, com dolc & arg ip,

rr mtx sup clus, tr gn glau, tr vf pyr, non-sl-mod calc

10100-10160 SS: It gy brn-It brn, com v It gy, occ off
wh, rr dk gy-dk gy brn grdg to tr sltst ip, p-mod srtd
vi-f grs, frm pred gr sup clus cons wi calc-silc cmt,

rr mtx sup, arg ip, tr gn glau, non-sl-mod om_o

10160-10220 SS: It gy brn-It brn, com v It gy, occ off
wh, rr dk gy-dk gy brn grdg to tr sltst ip, p-mod srtd
vi-f grs, frm pred gr sup clus cons wi calc-silc cmt, rr

mtx sup, arg ip, tr gn glau, non-sl-mod calc
| | | 7800

occ off wh, rr dk
sltst, p-mod srtc
silc cmt, com dc
glau, tr ,,; pyr, n

TS

4

7800 7
ﬁ.‘
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200 200
4000 4000
2233u
ROP (min/fl) pu (minsfy) —
GANMMA (urfits " GANMMA (urfits
GAS (Uinits) \||\||\|\|l GAS (Uinits)
e —
1" l ] T ————
0 0
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0,240 10,250 10,260 10,270 10,280 10,290 10,300 10,310 10,320 10,330 10,340 10,350 10,360 10,370 10,380 10,390 10,400 10,410 10,420 10,430 10,440 10,450 1

T L T T L T T T L T T T
VG BGG: 530u 1E4 1E6 AVG BGG: 1280u 1E4 1E6
N e :-.-.-.........................o.-.:-.-.....-.-Pomc--:_ﬂ.ﬂ..un- = 1 ....“_:o.mlo.| .-Hm.m B B I
N R S A T e il S PRV TS GAS (Uinits) [ c1-G4 (PPM)

. 100 1E4 100 1E4

10 1,000 1 1,000

SR \

6800 WOB: 37Klbs 6800
5' MD: 10,331 Rotary: 70RPM MD: 10,426’
61" TVD: 7,180.42' Strokes: 240SPM TVD: 7,179.25'

wo.wwo Inclination: 91.08° Pump Rate: 688GPM _:n__:m:o:_ 90.34°

74.02° Azimuth: 273.75° Azimuth: 272.53°
39' VS: 3,059.37 VS: 3,154.36'

TVD (ft) TVD(ft)
S: pred It gy brn-It brn, com v It gy, 10280-10340 SS: pred off wh-v It gy, rr dk gy-dk gy .

: ' _ . ; . 10400-10460 SS: pred off wh-v It gy, rr dk gy-dk gy
-0y-dk gy brn occ grdg t0 occ dk 9y~ prn, p-mod sid vE- grs, frm pred gr sup cls conswi | 0o+010400 85 off whvy lt gy, i ay-dk gy bm brn, p-mod srtd it grs, fim pred gr sup cls cons
| vi-f grs, frm pred gr sup cls cons wi silc cmt, com dolc & arg ip, rr mtx sup clus, tr gn grdg to tr m:.mﬁ P UWBOQ srd v grs, frm Emg gr stp wi silc cmt, com dolc & arg ip, rr mtx sup clus, tr
lc & arg ip, rr mtx sup clus, tr gn glau, tr vf pyr, non-sl-mod calc clus cons wi calc-silc cmt, rr mtx sup, arg ip, tr gn on glaw, tr ,S oyt non-s-mod .om_o '
on-sl-mod calc 7 7 7 _ 7600 7 glau, :oﬂ_-m_-Boa mm_o 7 7 I 7 ,
, 1
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200 400]
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2281u
ROP (min/f) ROP (min/f{)
GAMMA(ur|its GAMMA (Tr|its
GAS (units) GAS (Units) 1456u
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0,460 10,470 10,480 10,490 10,500 10,510 10,520 10,530 10,540 10,550 10,560 10,570 10,580 10,590 10,600 10,610 10,620 10,630 10,640 10,650 10,660 10,670 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
AVG BGG: 1800u 1E4 1E6 AVG BGG: 300u 1E4 1E6 AVG BGG: 730u
| 1,000 1E5 e dedadedadad, L L1000 I 7 e el A 5 O O Y
P I A Y=92¥:Sy7 it N P P i s R L D eas wnisi|cagaeemy - 4T
y 100 1E4 R e e . 100 1E4 L
e 1,000 10 1,000
: . ENNAN >
6800 WOB: 41Klbs 6800
MD: 10,521' Rotary: 70RPM ,
’ MD: 10,616
TVD: 7,181.8' Strokes: 239SPM o .
iration ! P Rate: CREGPM TVD: 7,186.5
Inc _:mﬂw:. mm.mm ump Rate. Inclination: 87.75°
Omﬁcwﬁmww_ﬁ Azimuth: 272.87°
w2 7 : VS: 3,344.17
TVD (ft) TVD (ft)
10580-10640 SS: off wh-v It gy-It gy brn, rr dk gy-dk .
10460-10520 SS: off wh-v It gy, rr dk gy-dk gy brm 10520-10580 SS: pred off wh-v It gy-It gy brn, sb o et o_e\ | 9? q 9y j 10640-10700 SS: pred off wh-v It g
X li d srtd vi-f ¢ q | gy brn grdg to sltst ip, p-mod srtd vf-f grs, frm pre i p-mod srtd vi-f ars. frm pred ar ¢
grdg to tr sltst ip, p-mod srtd vi-f grs, frm pred gr trnsl ip, p-mod srtd vf-f grs, frm pred gr sup cls : . . PP grs, frm pred gr <
; . ; . gr sup clus cons wi calc-silc cmt, rr mtx sup, arg ip, i t dolc & t t
sup clus cons wi calc-silc cmt, rr mtx sup, arg ip, tr cons wi silc cmt, occ dolc & arg cmt, rr mtx sup trgn Q_WC non-sl-mod calc SIiC ¢mt, OCC doIC & arg cmt, rr mix
gn glau, non-sl-mod calc 7 _ clus, tr gn glau, tr vf pyr, non-sl-mod calc ' glau, tr vf pyr, non-sl-mod calc
, , 7800 f f 1 | 7 _qmwoo 7 _ . ] f f
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o
2N, ,rm <,
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& Dy B .




3 3
4o 10/21/15 400
4000 4000
ROP (min/fl.) ROP (min/fl.)
GAVMA (units 1819u |4am GAMMA (units
GAS (Units) N GAS (Units) | | —
) | TN\ Ay e /N / TN [ N
N “1042u @ v N - ~— N NNRT T TS
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0,680 10,690 10,700 10,710 10,720 10,730 10,740 10,750 10,760 10,770 10,780 10,790 10,800 10,810 10,820 10,830 10,840 10,850 10,860 10,870 10,880 10,890 1

T T T L T T T T 7 T T L T T
1E4 1E6 VG BGG: 640u 1E4 186 AVG BGG: 600u
R R e e e EEm e ey Senn s SUREY chRER RRms SSs Sout it L e o M S NN TS0 S oma NEEES S
Ll | gps Tamiey| ci-ca (em) A S B e fens wis|cicr eem T
100 TEat T 100 78l ke ek I Y 5 P 0 P AP 1 0 Lk 1o
1o 1,000 10 1,000
- >
6800 WOB: 40Klbs 6800
. , Rotary: 70RPM MD: 1
w\_/wu.pw ,Mww 1o Strokes: 239spm  |MD: 10,806" TVD:
RN Pump Rate: 688GPM|TVD: 7,186.41 Incling
Inclination: 90.2 Inclination: 91.95° Azimu
Azimuth: 276.6° Azimuth: 277.81° VS: 3
VS: 3,439.09' VS: 3,533.82' ,
....... O B DR S FO N SRR AR SEURRRURTS NN SN N SRR
TVD(ft) TVD(ft)

] 10760-10820 SS: off wh-It brn-It gy brn-gy-gy brn, 10820-10880 SS: off wh-It gy brn-gy-gy brn, occ dk 10880-10940 &
y-It gy brn, sb .::m_ How%w Hwnumwommwm%_z Ejhhw@mv\:_ﬁ“ ww\.ﬁgﬂw HM«_‘A @w\mM_A occ dk gy ss grdg down to sltst ip, p-mod srtd vf-f gy, p-mod srtd vf-f grs grdg down to dk gy sltst ip, occ dk gy ss gr
Sup cls cons wi @w\m: m_cw@oo:m wi Mw_ﬂwu-m__o ot 17 BMA m.c mw : grs, frm pred gr sup clus cons wi pred silc cmt, frm, brit, gr sup clus cons wi pred silc cmt, dolc cmt grs, frm pred g
sup clus, tr gn w U_ l-mod cal ! P &g P, dolc cmt ip, sl arg ip, arg ip, tr gn glau, non-sl-mod ip, sl arg ip, rr mtx sup cls, tr gn glau, non-sl-mod dolc cmt ip, sl ¢

r gn glau, non-sl-mod calc calc 7 7 7 _ cale 7 7 _ 7 7 non-sl-mod cal
7800 7800 |
. - A -
' > ;Hl_ar 3 ) :.u.w. Z 1# ¢ ¢
b

.

mﬂmuay oo !
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00 00 00
4000 4000 4000
ROP (min/ff) 2018u 2002u Ea ROP (min/ff) ROP (min/ff)
GAMMA (Ur|its — GANMA(Tr|its 1596u <EH GANMMA(Tr|its
—A-SASTUNIS, GAS (Units) GAS (Units)
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),900 10,910 10,920 10,930 10,940 10,950 10,960 10,970 10,980 10,990 11,000 11,010 11,020 11,030 11,040 11,050 11,060 11,070 11,080 11,090 11,100 11,110 1
T T T L T T T T T T T L T T
1E4 1E6 IAVG BGG: 1580u 1E4 1E6 AVG BGG: 510u 1E4 1E6
1,000 1E5 N 1,000 1E5 e, ‘»@ﬂ\. 1E5
. N eenees s
£ ol i e Al et s s Yy e |\||¢¢ I//-|-\v¢--------------. e e O OO CE CE Y FREE S I S IO NI D -h\-l\-l\\l Ll
GAS (Units)|c1-G4 (PPM) MO GAS (linits) | c1-G4 (PRM) R 1 GAS (inits) | C1-C4 (PP
100 1E4 O O 7 778 S A 0 -+==="100 1E4
10 1,000 10 1,000 10| {1,000
[ 7 7 L
6800 WOB: 39Klbs 6800 6800
0,901 Rotary: 71RPM ) , MD: 11,092
7,182.57 Strokes: 240sPM  [MD: 10,997 TVD: 7,180.71"
tion: 92.68° Pump Rate: 689GPM ._.<_.u. N.Hmw.mo . Inclination: 89.46°
th: 276.55° _:o.__:mﬂw:. 90.03 Azimuth: 273.04°
628.49' Azimuth: 273.69 VS: 3,819.38'
_ VS: w.wm,h.wm_ 7
TVD(ft) TVD(ft) TVD(ft)
11060-11120 SS: off wh-It gy brn-dk gy brn, occ dk
S: off wh-It brn-It gy brn-gy-gy brm, 10940-11000 SS: off wh-It gy brn-dk gy brn, occ dk | 11000-11060 SS: off wh-It gy brn-dk gy brn, occ dk gy~ 9Y 9rdg down to sitst, p-mod srtd vF-f grs, frm, brit,
dg down to sltst P, v-Bo.Q srtd vi-f gy grdg down to sltst, p-mod srtd vi-f grs, frm, brit, grdg down to sltst, p-mod srtd vf-f grs, frm, brit, gr gr sup clus cons wi pred silc cmt, dolc cmt ip, sl
“sup clus cons wi pred silc cmt, gr sup clus cons wi pred silc cmt, dolc cmt ip, sl sup clus cons wi pred silc cmt, dolc cmt ip, sl arg ip arg ip, rr mtx sup cls, tr gn glau, non-sl-mod calc,
rg ip, arg ip, tr gn glau, arg ip, rr mtx sup cls, tr gn glau, non-sl-mod calc rr mtx sup cls, tr gn glau, non-sl-mod calc <<_ rr-occ SLTST: dk gy, ang-sb ang sb plty ctgs,
C 7800 _ 7 7 7800 7 7 7 silc, :w: calc, :,S, pyr 7
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1,120 11,130 11,140 11,150 11,160 11,170 11,180 11,190 11,200 11,210 11,220 11,230 11,240 11,250 11,260 1,270 11,280 11,290 11,300 11,310 11,320 11,330 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
AVG BGG: 840u 1F4 1E6 AVG BGG: 530u 1F4 1E6 AVG BGG: 1080u
4““.-.....:::--.... 1 (l:..-..-.-“..o PR . T000 1E5
Aol [ —— .---.-.-.---vs-ttn--- ¢-\-I-|‘\m‘I llﬁlnl- agmmm -P. s -.\-Il-\-\-\ -
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6800 6800

WOB: 40Klbs
Rotary: 70RPM
Strokes: 240SPM
Pump Rate: 688GPM

MD: 11,280
TVD: 7,184.64'
Inclination: 88.96°
Azimuth: 269.9°

VS: 4,007.18'
7

11120-11180 SS: off wh-It gy brn-dk gy brn, occ dk

gy grdg down to sltst, p-mod srtd vi-f grs, frm, brit, gr

sup clus cons wi pred silc cmt, dolc cmt ip, sl arg ip
rr mtx sup cls, tr gn glau, non-sl-mod calc, wi rr-occ

SLTST: dk gy, ang-sb ang sb plty ctgs, silc, non calc,

:S,Ei 7 _

TVD: 7,182.49'
Inclination: 88.39°
Azimuth: 270.37°
VS: 3,914.33'

TVD (ft)

11180-11300 SS (85%): off wh-It gy brn-dk gy brn, occ dk gy, occ clr-brn grs wi o stn,
p-mod srtd vf-f grs, occ u f-l med sb ang-sb rd grs, frm, brit, gr sup clus cons wi pred silc

) cmt, dolc cmt ip, sl arg ip, occ uncons sd, rr mtx sup cls, tr gn glau, non-sl-mod calc, grdg

— 7800

down to SLTST (15%): pred dk gy, occ tn-off wh-It gy, v frm & brit ang-sb plty ctgs, slty tex, tr
sdy, sl arg thru, mod arg ip, silc thru, tr-rr vf pyr, mod calc

TVD (ft)

11300-11410 SS (80%): off wh-It ¢
stn, p-mod srtd vf-f grs, occ u f-me
pred silc cmt, dolc cmt ip, sl arg ip
pred dk gy, occ tn-off wh-It gy, v fr
silc thru, tr-rr vf pyr, mod calc

7800 7 7 7
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il Bit#:2 |
Type: ZU_JHﬂ
Size: 7 7/8
2002u 8 oo in: 1,560
RoP (rini) Depth Out: 11,410'
GAS (un Hours: 17.8 hrs 7
— | Avg Ft/Hr: 553 '/hr
T~ P — Jets: 8X10
SIN: JK9137
o
AAnNNAAMNANANA N/ ALA

I e e e e e e e . B B m e e o e e e L B E e e e e e e e LA B e e e e
1,340 11,350 11,360 11,370 11,380 11,390 11,400 11,410 11,420 11,430 11,440 11,450 11,460 11,470 11,480 11,490 11t

T T
VG BGG: 1310ut~ 1E6

100! 1E4
10 1,000
[
WOB: 42Klbs gso0 |
MD: 11,350 Rotary: 70RPM *_ua_mo:o:‘_ﬂ
TVD: 7,185.54' Strokes: 133SPM MD: 11,410"
Inclination: 89.56° Pump Rate: 670GPm| TVD: 7,186.01
Azimuth: 270.09° Inclination: 89.56°
VS: 4,077.07" Azimuth: 270.09°

| VS: 4,136.98'

Reached TD on 11/21/15

TVD (ft)

Jy brn-dk gy brn, occ dk gy grdg down to sltst, occ clr-brn grs wi o
d uncons sb ang-sb rd sd grs, frm, brit, gr sup clus cons wi

, T mtx sup cls, tr gn glau, non-sl-mod calc, wi 20% SLTST:

m & brit ang-sb plty ctgs, slty tex, tr sdy, sl arg thru, mod arg ip,




