Scale: 5"/ 100
Measured Depth Log

Toews 24-9-4-1H

Well Name
Location NW NW Sec4 T25S ROW
State County Reno
Country Rig Duke
API Number 15-155-21592
K.B. Elevation 1710
Logged Interval To 9346 Total Depth 9346
Formation
Rock Types
¥ UNKNOWN EESSSSS DOLOMITE __——_ — SHALE GRAY [ FERERRERE TILL
SFEEFEEEN ANHYDRITE &4 omoso s CHERT S SHALE COLORED ARt BENTONITE

N GYPSUM
PR SALT

f==—==—=—% SIDERITE or LIMONITE

=7~ LIMESTONE

[N SILTSTONE

T o+ ™ 4 MARLSTONE !
IIIII CLAYSTONE
———"— SHALE

! SANDSTONE
‘00 .00 CONGLOMERATE EMESESSERN METAMORPHIC
1 s, 7o BRECCIA

ISR TUF
EESESERNN (GNEOUS

Fossils

i@ ALGAE

= AMPHIPORA
—— BELEMNITE
«™ BIOCLASTIC
& BRACHOIPOD
“T* BRYOZOA

% CEPHALOPOD
= CORAL

iZ» CRINOID

t? ECHINOID

= FISH

(B FORAMINIFERA

F FOSSIL
&4 GASTROPOD

& OOLITE

= OSTRACOD

= PELECYPOD

& PELLET

-0+ PISOLITE

£ PLANT REMAINS

% PLANT SPORES
% SCAPHOPOD

m STROMATOPOROID

Minerals

£ ANHYDRITIC

Accessories

— ARGILLACEOUS
# ARGILLITE GRAIN

E BENTONITE

™, BITUMENOUS SUBSTANCE
=t BRECCIA FRAGMENTS

41 CALCAREOUS

® CARBONACEOUS FLAKES
4 CHTDK

&£ CHTLT

== COAL - THIN BEDS

« DOLOMITIC

+ FELDSPAR

#® FERRUGINOUS PELLET

= FERRUGINOUS

~~ GLAUCONITE

~s GYPSIFEROUS Strin
% HEAVY MINERAL i f
K KAOLIN Tnt E
T MARLSTONE —
3 MINERAL CRYSTALS s [
5 NODULES R
= PHOSPHATE PELLET! I=I=x L
P PYRITE T MA
H SALT CAST = MA
* SANDY =1 SA
«+ SILICEOUS — SH
- SILTY == SlL

*+ TUFFACEOUS

Oil Show

[» DEAD
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000
Slide/Rotate
T —
Depth Labels 3,160 3,170 3,180 3,190 3,200 3,210 3,220 3,230 3,240 3,250 3,260 3,270 3,280 3,290 3,300 3,310 3,320 3,330 k
1000 700
Total Gas & Chromatograph 100000 | { 70000
GAS
Ci GAS (Units)] GAS (Units)
C2------ G1-C4 (PPM) G1-C4|(PP
C3
C4 0 0
——T Lo 0 Vo
3000 conn Conn Conn Conn Conr
3213 3244' 3275' 3306' 3337
MD: 3,161"
TVD: 3,160.91" Bit #: 6 o
Inclination: 0.2 ° Type: Halliburton EQH 24R
well Bore Azimuth: 87.2 ° Size: 8.75"
TVD Wmvﬁ” M” wwm%wo | SS: gy-tan-opa, Ifg-ufg, sb ang-sb rd, w srt, w cons,
mv.ﬁ ut: 3, gtz-plag-felds grs, mtx sup, calc-arg mtx, v calc, nscof
S/N: 11980374 SH: gy, frm, plty-flky, fis, sm txt, wxy Istr,
cuttings at surface, plas, v adhesive/cohe:s
MD: 3,192 MD: 3,254 MD: 3,285° MD: 3,316
TVD: 3,191.9" TVD: 3,253.73" TVD: 3,284.42" TVD: 3,314.87"
Inclination: 0.9 ° Inclination: 6.9 ° Inclination: 9.3 ° Inclination: 12.3 °
Azimuth: 141.8° Azimuth: 155.7 ° Azimuth: 156.1 ° Azimuth: 153.2 °
a0 | . I ]
a7 oo o o
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100 g
0
————— _ —— — _
340 3,350 3,360 3,370 3,380 3,390 3,400 3,410 3420 3,430 3440 3450 3,460 3470 3480 3490 3500 3510 3520 3,530 3,540 :
7 7 7 7 1 1 1 T I I I I I I I I T T T T
MW 9.1 Lansing-Kansas City W Nuo MW 9.0
VIS 45 3378' MD VIS 56
3375' TVD
AS (Units)
C1 - 100% el Gl
0
— 0|
_ Conn Conn m\,mﬁ:)%” 7 Conn Conn Conn Conn Con
_ 3368' 3399" e Halliburton FXD 64m 3430 3461’ 3492' 3523' 355.
Size: 8.75"
Depth In: 3,399 *
Depth Out: 4,234 "
Jets: 6-14
S/N: 11985122
TVD (ft)
mm_o. easily _En_:mﬁmg ﬁw mBoﬂ LS: mudst-crptxl, sme wckstn, It gy-tan-crm, hd, sb blky-sb tab,
Ive, wir soluble, v calc, nsco rgh txt, dull-rthy Istr, sdy, abnt dul yel min flor, nscof
MD: 3,347" MD: 3,378" MD: 3,409 MD: 3,440 MD: 3,471 MD: 3,502 MD: 3,533 A
TVD: 3,345 TVD: 3,374.69" TVD: 3,403.83" TVD: 3,432.45" TVD: 3,460.44 ' TVD: 3,487.76" TVD: 3,514.52" 1
Inclination: 14.9 Inclination: 18.5 ° Inclination: 21.3 ° Inclination: 23.9 ° Inclination: 27 ° Inclination: 29.4 ° Inclination: 31.2 ° I
>N_3c_5_ Hmw.wi Azimuth: 155.4 ° Azimuth: 156.2 ° Azimuth: 156.6 ° Azimuth: 157 ° Azimuth: 156.3 ° >N_357:_ Hmmj /
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,560 3,570 3,580 3,590 3,600 3,610 3,620 3,630 3,640 3,650 3,660 3,670 3,680 3,690 3,700 3,710 3,720 3,730 3,740 3,750 3,760 3,770 G

i i _ i 200 i i i i [ T [ T T T T 1 7 7 7 _
MW 9.1 Z00bo MW 9.2 Stark Shale MW 8.9
VIS 50 VIS 50 3702' MD VIS 54
Ak i 3647' TVD
b (UnNIts,
Q1-Ca (P 209u
o i
n Conn 3000 Conn Conn Conn Conn Conn Conn
y 3585' 3616' 3647 3677 3708' 3739 3770
LS: mudst-cryptxl, crm-It tan-off wht, frm, sb blky-sb tab, sl sucr txt, fri ip, dull-rthy Istr, sme Ise asph frags,
TVD (ft)

sme oil liberation w/ acid, sli hydc od, abnt dul yel min

flor, 10% fnt oil stn, tr slo wht-vio bleeding cut f

lor

AD: 3,564 '
VD: 3,540.69"
nclination: 33.6 °
\zimuth: 156.7 °

MD: 3,594 '
TVD: 3,565.19"
Inclination: 36.9 °
Azimuth: 156.9 °

7 — 4000

MD: 3,625

TVD: 3,589.56"
Inclination: 39.4 °
Azimuth: 156.3 °

MD: 3,656

TVD: 3,613.17"
Inclination: 41.4 °
Azimuth: 157.5°

MD: 3,687

TVD: 3,636.42"
Inclination: 44.4 °
Azimuth: 157.8 °

MD: 3,718

TVD: 3,657.45"
Inclination: 47.4 °
Azimuth: 157 °

MD: 3,749

TVD: 3,677.99"
Inclination: 49.6 °
Azimuth: 157.5°

MD: .
TVD:
Inclin
Azim

]

| i
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ROP (min/ff) / .4 ( /r\/
D (Mmi i [ i B T | T T TN
AVIVIA (AR )r\‘IIL “\’/ |{\\ I\(I\
ry|(RP! \ \ \
\
\J NNV /< AL \
TN
0 \ ™~ ‘l\
100 ( /r\ l[
0
LI L B B N L B L L L B B B B L B L B BN L B I L L B L B BN L B L BN N S B B BN B B N L L LB B B
3,800 3,810 3,820 3,830 3,840 3,850 3,870 3,880 3,890 3,900 3,910 3,920 3,930 3,940 3,950 3,970 3,980
T T T
00 | [ 1064 HEN MW 9.3
70000 MW 9.1
VIS 51
GAS (Units)
C1-Ca (PP
0 ="
Conn Conn Conn Conn
3801 3832' 3863' 3894'
\D: 3,842 MD: 3,873 MD: 3,904 MD: 3,935 MD: 3,966 !
_ TVD: 3,746.75" TVD: 3,761.66" TVD: 3,776.19" TVD: 3,790.24 " J
“_/M___u:mwzwmu.%oww ] inclination: 60.9 ° Inclination: 61.6 ° Inclination: 62.5 M_n__:mﬁﬁh_o:u..mﬂw.mmo _
- oY imuth: o Azimuth: 157.9 ° Azimuth: 158.1 ° Zimuth: 156. /
Azimuth: 158.2 Azimuth: 158.6
TVD (ft) LS: mudst-wackst, It gy-ff v
SH: It gy-dk gy, frm - sl hd, sb blky-sb tab, intrxin poro, abnt dul yel mi
sl-mod fis, rthy-dull Istr, calc 10% slo wht-vio bleeding
MD: 3,811"
TVD: 3,715.58"
Inclination: 56.9 °
Azimuth: 157.9 ©
4000 | |
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,000 4,010 4,030 4,040 4,050 4,060 4,070 4,080 4,090 4,100 4,110 4,120 4,130 4,140 4,150 4,160 4,170 4,180 4,190 4,200 4,210 Z
T T T T T T T T
700 MW 9.2 MW 9.1 womfo 7 _ 7 7 7
70000 VIS 55 VIS 60 L
Osage Top
: Cherokee Top 4209' MD
GAS (units) GA
Q1-C4(PP 4059' MD c13866' TVD
3826' TVD 109u
0 g 0
- Y —
3000 Conn Conn Conn Conn Conn Conn 30conn
4018' 4049' 4080' 4111 4142 4173 4204'
1D: 3,997 "' MD: 4.028 "
'VD: 3,803.32" ._|<_U f,‘w 815.15" MD: 4,059 MD: 4,090 MD: 4,121" MD: 4,152 MD: 4,182 MD: 4,214
nclination: 66.5 ° Incliraton: 68.6 ° TVD: 3,825.99° TVD: 3,835.75° TVD: 3,844.58' TVD: 3,852.7" TVD: 3,860.04 TVD: 3,867.
\zimuth: 160 ° . A Inclination: 70.5 ° Inclination: 72.8 ° Inclination: 74.1 ° Inclination: 75.5 ° Inclination: 76.2 ° Inclination:
Azimuth: 161.2 Azimuth: 163.4 ° Azimuth: 165.9 ° Azimuth: 167.1 ° Azimuth: 168.4 ° Azimuth: 169.3 ° Azimuth: 16
/h-t tan, frm-sl hd, sb blky-sb tab, tr sucr txt, dull-rthy Istr, tr TVD (ft)
n flor, sme med amb o stn, slo bimg brn-org cut flor w/
4000 4000
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op (min/f)
OH @ 4234' | g | n N N JEARNEE JEREEN " Qm/xwﬂ _W EEEE
r NB o (]
N \/ A

N\ — /./) = l\ ) \/ S AN

MTMN\ g ﬁ: Y, AN ll/ A b VAT N w 0 S N

,220 4,230 4,240 4,250 4,260 4,270 4,280 4,290 4,300 4,310 4,320 4,330 4,340 4,350 4,360 4,370 4,380 4,390 4,400 4,410 4,420 4,430

T 11 [ ] 700
MW 9.2 Lost 7 70000
VIS 50 circulation @ BU Gas after regaining
4322' MD circulation - 3555u
GAS (Units)
Q1-C4 /(PP
TG 118u CG 172u CG 115u CG 115u CG 96u
-
N 0
\ N T (% el 2 /S
T I T
Conn Conn Conn Conn Conn Conn 3000 Conn
4234’ 4265' 4296' 4327 4358' 4389' 4420'
f 7
MD: 4.244 " MD: 4,275 MD: 4,306 MD: 4,337 MD: 4,368 MD: 4,399 MD: 4,418
, ._.<_w. mw 873.56" TVD: 3,878.89" TVD: 3,883.55" TVD: 3,887.49" TVD: 3,890.46" TVD: 3,892.47" TVD: 3,893.11"
mw R _:o_:._mm_o:. wo 50 Inclination: 81 ° Inclination: 81.7 ° Inclination: 83.7 ° Inclination: 85.3 ° Inclination: 87.3 ° Inclination: 88.8 °
mw%o Azimuth: H.NH @ o Azimuth: 173.5° Azimuth: 174.2 ° Azimuth: 175.6 ° Azimuth: 176.9 ° Azimuth: 179.2 ° Azimuth: 180.6 °
Bit #: 8
Type: Haliburton FXD64D TVD ()
Size: 8.75
Depth In: 4,234 "
Depth Out: 4,470 ° CHT: WHT-OPA-LT TAN, V HD, SB BLKY-SB
. ' TAB-SB FLKY, CRPTXLN, SLI CONCH FRAC B .
Jets: 6-14 ’ ' ' Diverting past shakers - No samples 4322-4470' MD
. PRLY-WXY LSTR, SM-SL RGH TXT, NON CALC
S/N: 11723437 ' ’
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e e e e e M M R
Lttt areaiareeey
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e e P o o
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Land Curve @ |- HESERE L1 Al JRENRREN d - wsm wu\( T

1 26# 7" Casing ~~——|4470° MD Rotary| (RPN)
set @ 4463' MD 12:30 - 10/5/12
/ J W :
B 100

diing ™ N \l\ fll ] T~

,440 4,450 4,460 4,470 4,480 4,490 4,500 4,510 4,520 4,530 4,540 4,550 4,560 4,570 4,580 4,590 4,600 4,610 4,620 4,630 4,640 4,650 £

T T T T
Pump #1 on hole MO_LL HHHH 7 _ 7 WMWL HEN MW 8,4 7 _ 7 7 7 7 7
. . . u C1 - 58.6% CG 479u CG 465u
Pump #2 circulating pits oo CG 4134 VIS 2 421
C3-13.6% ™\
CG 273u C4-13.8% \.\)
’/I’
CG 100u \
Nz /
_ = A A 7 R s 22
Conn Conn Conn Conn Conn Conn
4451" 4485' 4516' 4547 4578' 4640'
MD: 4,493 MD: 4,524 MD: 4,555 MD: 4,586 MD: 4,618 MD: 4,649
TVD: 3,893.77" TVD: 3,893.66 TVD: 3,893.5" TVD: 3,893.31" TVD: 3,893.17" TVD: 3,89:
Inclination: 90.2 ° Inclination: 90.2 ° Inclination: 90.4 ° Inclination: 90.3 ° Inclination: 90.2 ° Inclination:
Bit #: 9 Azimuth: 181.5° Azimuth: 182.6 ° Azimuth: 182.7 ° Azimuth: 182.6 ° Azimuth: 182.4 ° Azimuth: 1
Type: Halliburton PDC
Size: 6.125"
Depth In: 4,470 " TVD (ft)
Depth Out: 8,539
Jets: 6-14
S/N: 11617749
CHT: WHT-OPA-LT TAN, V HD, SB BLKY-SB TAB-SB FLKY, CRPTXLN, SLI CONCH FRAC, PRLY-WXY LSTR, SM-SL RGH TXT, NN
CALC, SME DRK AMB STN, ABNT LT AMB STN, ABNT INST BRI WHT-VIO STRMG, DUL ORG-BRN BCMG BRI WHT-VIO CUT FLOR
4000
P LA DA DB DB D D DD D DDA DA DA DS LA DS A S A DDA DA LA DS LSS A DS A DA AL AL A DS A S A DAL A A D AL DL AL A LSS S S S DS
e e e N A N A
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e e e N A N A
e e e N A N A
e e e N A N A
e e e N A N A
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