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Empirica

Scale: 5"/ 100
Measured Depth Log

Well Name Waag 21
Location Sec. 19 T7N R65W
State CO County Weld
Country USA Rig Number Savanna 802
API Number 05-123-40350 Field Wattenberg
Region DJ Basin Drilling Completed 9/29/2015
Spud Date 9/27/2015

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Lat: 40°N 33' 15.732"
Lon: 104°W 42' 26.244"

Lat: 40°N 33' 21.554"

Lon: 104°W 43' 25.315"

4,868 K.B. Elevation 4,883’
5,000 To 11,876 Total Depth 11,876
Niobrara

Invert

Operator
Company Extraction Oil & Gas

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

Geologist
Name Jared Rouse
Company Extraction Oil & Gas

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

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

Ol & Gas

Other

Equipment ML-197

Comments Start: 9-27-15
TD: 9-29-15

Services Provided 2-man Logging
Logger Names Brian Ferwerda / Mark Gi

Address Empirica, LLC.
6360 W Sam Houston Pk
Suite 100
Houston, TX 77041
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Extraction OL 7 Waag 21] 4 4
NS 250 250
Weld County, CO 200 200
Spud Date: 9-27-15
ROP Surface Casing @ 886'
ROP (minufl, || \ N Iy pu ROP Nz
ROP 2-man logging began: 9-27 ] tﬁa_ cﬂwm: ~ N~ \\ |~ NG ~ N _QM 4 _ﬁm/\( I
cAIMA of srsume] T crsimel o s
GAS 1% Methane = 100 Units A58u & 45y
Depths Correspond to Driller's Pipe Tall -
P P Pe e [ « T A ﬂl ~ / Ll_r N
o unear scae o ST NN P~
Slide/Rotate
e B e L e L .
Depth Labels ,750 6,760 6,770 6,790 6,800 6,810 6,820 6,830 6,840 6,850 6,8 6,870 6,890 6,900 6,910 6,920 €
1E4 1E6 V/,\o, _._uvo,ﬂ.,_ ,wm,c 1E4 1E6
Total Gas & Chromatograph 1,000 1E5 1,000 1E5
O>w -------
c1 GAS (Units) [C1-C4 (PPM) GAS (Units) [C1-C4 (PPM)
C2 ===~ 100, ..s |184 . . e 100 1E4 e
c3 FETY | LT \L7 S T il bd N
c4 e |05 SO
4 Yl
10T pog - =TT i) S ek - S ST 0 1,000 RO
Logarithmic Scale o o . T
Bit #: 1 WOB: 21.6KIbS o e
Type: E516-B29 Rotary: ORPM— — —— . —
H . . 1 —_—
m_Nm.:Nm.m _ Strokes: No.omv_/\_ MD: 6,834" e —— —
Wmvﬁs _% mmHmH - Pump Rate: 613GPM TVD: 6,787.3 ——
ImUH ) mmﬁ.ﬂ hr | Inclination: 23.89° MD: 6,9
ours: 2ZZ.7hrs | Azimuth: 269.37° TVD:6,
Avg Ft/Hr: 484.37 '/hi VS: -275.13" Inclinati
Jets: 7x10 Azimuth
S/N: A192858 VS: -22
Well Bore
TVD (ft) TVD (ft)
TVD
6800-6860 SH (75%): pred dk gy-med gy, sl 6860-6920 SH (85%): dk gy-med gy, dk
frm, sb plty-splt, sm- slty tex, sme f lam, scat gyshbn, sb plty-tab, frm-sl hrd, abrsv tex, tr f
rc nod; SLTST (25%): pred med-dk gy, arg-v lamn, micmica, non calc; SLTST (15%): med
Py p gy, arg
arg, sb blky-tab, frm-sl hd, tr micmica, ip sl gy-dk gy, sb tab-blky, plty, frm-v frm, sl calc,
7750 calc, slty-abrsv tex slty tex 7750
. I
Oil Show g

Images




MW 8.7 14 Sharon Springs ~{_ N
VIS 47|50 | 7089MD || 3 gt
PUNEEN ~—__6,988.01' TVD W/ N
PRV Zahct TG
~ NSV NRP o SNy SNGED SEZ - i) | 1 ROP (Min/fy
~ GAMMAT(UritS .”_.HH_.CmD \;D\sz
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57u | | Y
—
L~
b 0 \\\ \\.m
—~ o AV S i
S
,930 6,940 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 [
T T T T T T T T T T T T T T T T
AVG BGG: 45uf 1E4 1£6 AVG BGG: 82uf 14 1£6
1,000 1E5 1,000 1E5
GAS (linits) | C1-G4 (PPM) Lot sasis . GAS (unfspic _é\ﬂ 7 N
-‘-\l\\l\\ + > . oy O
n»V.\uF.\.lu\ 100 HT._ \ o222 \.%\ ] 1E4 .._’ .'“uh“‘\\ ;
IARRER I Loty L SAPF VET A
deur A . 4 1% ' . f
e . 1,000 #C\ e o 1,000 i ke ;
s ’ 1 7 7 7 7 -
6750 6750
- — - -
29" . H|HHHHHHHHHHHHH'H'NH'HHM'H"H'H""H'H - T .m.ﬂ Hl._._. ._._.|_._.". ._._.|._._.|._._.H|._._.|._._.4H
870.37 | _ T B e e e R A L e e
on: 33.9° WOB: 9.6Klbs MD: 7,024' T T T T T g T g T T e T
: 265.61° Rotary: ORPM TVD: 6,944.26 MD: 7,117' |
).95' Strokes: 200SPM Inclination: 43.84 TVD: 7,006.85'

6920-6980 SH: pred dk gy-med gy, sb
plty-blky, occ splt, sme plty, frm-sl hrd, mnr sft,
silc ip, occ calc, tr f lam, sm-sl rgh tex, tr pp
mic pyr

Azimuth: 270.49°
VS: -171.1"

Pump Rate: 613GPM
TVD (ft)

6980-7040 SH (95%): dk gy-med gy, occ v dk
gy, frm-sl sft, mnr sl hrd, plty-sb spilt, sl blky ip,
tr-scat micmica, sm tex, tr-v sl calc, tr crm, It

brn-offwht bent frags

7040-7100 SH (95%): med gy-dk gy, occ v dk
gy, frm, sl sftip, rr sl hrd, plty, sl blky ip, tr-scat
micmica, sm tex, mod calc; MRLST (5%): dk
gy, med gy-gyshbn, frm-hrd, blky-elg, sm-sl
slty tex, mnr lamn, v calc

Inclination: 51.48°
TVD (M Azimuth: 269.92°
VS: -102.86'

7100-7160 MRLST (80%): med gy-c
gyshbn, frm-hrd, blky-elg, sl slty tex,
lamn, calc, tr scat mic pyr; SH (20%

gy-dk gy, gyshbn, slty tex, arg, plty-t

7750 micmica, sl calc




T T T T T T T T T T
/[Niobrara A Mg 7 _ 7 7 7 7 _ K Z _ 7 7 7 7 Mg —~ MW 8.
7,144 _,\__ui ] Note: C/O gas line at Gas Tra \\)/ /J \<_m 50
_ 300 TN VPR = \\ P = 300, —— .
7,021.43' TVD L p NG / . N N
N AT NN/ "L | : N ~ /]
A N — 1 @mieiu N N Zero Filaments ~ / /J A VN
AT any u lmOu kadAu Ngfbi\d\j.u / AN \I\\ll\ /I /.
Y mp\;\gcﬁm 88 124U = GAVMA (ur|its A/\ /l\
- ‘mPA its) A GAS (Units)
\ pE \ B \ 1
M- P T : T NS
4 NN 0 fren .\I\ At/ - —
T ]
150 7,160 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
T T T T T T 1 N N N R
AVG BGG: 127u 1E4 1E6 AVG BGG: 50u 1E4 1E6
Zero Filaments
1,000 165 1,000 165
.‘:“‘\.l.n.:.. . T s GAS (i £1-04 (PPM) . ...\nvrA..I:_.w.Tﬂ.mm.A_u . : .(..ﬂ.ﬁ. .\.n.\.n.\.\m
) ® - N * a e - o, > — X hh 3.
Lodsizme= T ) B T / 100 1E4 N gl BT
vy 10 1,000, | l Tm I ' \-..-... 10 1,000 e
SANEN | A \ q » AN RNARANE il |
WOB: 19.1Klbs 6750 MD: 7,212 MD: 7,307" )
Rotary: ORPM _ TVD: 7,058.15' TVD: 7,098.58' |
Strokes: 200SPM Inclination: 63.03° Inclination: 66.59° L
Pump Rate: 613GPM Azimuth: 269.37° Azimuth: 271.25° |
o —  — = - - U | . i . ;
T T T ™ ™ ™ ™ w _VS:-23.72 VS: 61.67
T " 1 ™"+ "+ "+ "+ "+ "+ "+ " " T T T T T ™ " " . - " . 1
B i T T
._-_un_-_un_-_un_-_un_-_ulln_-_u.-..un_-_u._._u._-_un_-_u4444444444?44444444..._-_u ™ - ._|_|.11...11 IT T ..-.-.11._-1.11._-_|._-_|444444444444444444444
3 b = = I ._._.J._._.||._._....1444444444444444444444444__._._.:._._.|_.v._._. —  — L S 4 I T T T T
T e T T e L T T T T T nrhr oA ran
TVD (ft) TVD (ft)
7220-7280 MRLST (95%): dk gy-v dk gy, 7280-7340 MRLST (90%): dk gy-med gy,
Kk gy, 7160-7220 85% MRLST: v dk gy-gyshbn, pred frm-sl hrd, plty-tab, sl slty tex, tr chk lamn, v frm-sl hrd, tab-blky, sl slty tex, tr chk lamn, v 7340-7400 MRLS
mnr frm-sl frm, mot, pred blky, occ plty, v calc, scat calc, tr pp mic pyr; CHK (5%): crm-It gy, calc, scat Ise-frac fl cal; CHK (10%): crm-It gy, gyshbn, plty-sb s
: med imbd pyr, rr dul orng-yel flor, bri wht-bl mky gyshbn, sft, vf lamn, intbdd wi mrlst, calc, chky gyshbn, sft, vf lamn, intbdd wi mrlst, calc, chky pyr, dul orng flor,
ab, frm, tr cut, It gn resdl; 15% CHK: gyshbn-gy, mot, occ tex, rr dul orng-yel flor, bri bishwh stmg-mky tex, rr dul orng-yel flor, blshwh stmg-mky cut, It resdl ring; CHK (3
It gy-offwht, sb blky, v sft 7750 cut, It gn resdl gn resdl ring chky tex, sb blky-




T T T T T T T T T T T T T > 7 - 7 7 7 7 _ 7 7 7 7 _ 7
/ BF @ 7,380 Niobrara B A 2 Note: Work on #1 Pump
2p0 7,412 MD 2p0 .
1° N,Hwb 59' TVD 1°
- I// 134, /
/ | P& iy J v ROP
A AU :m/n/\\ GAW
~] A p nits) - GA: ——
@ 88u————" //I)V | EaNEEEEENE
II.I 'I..l'l.\
1 0 / lmN 1]
A " y AN o
T [ r T T T [ T T T T [ T T T T [ T T T
,370 7,380 7,390 7,400 7,410 7,420 7,430 7,490 7,500 7,530 7,540 7,550 7,560 7,570 7,580 7
T T T L T T T T T T L T T T T T T 1
AVG BGG: 128u|1F4 186 AVG BGG: 157u|1F4 AVG E
1,000 1E5 1,000
v o SRS UNS) | CL-C4 (PPM) 4 X GAS 4
..\..\.l.) V - 100 1E4 1A Aﬁ HQ‘ B s \\\.\\\.ﬁ\.l
\ RN R \ ﬁ\_ \-‘_/I\.llll
......... - ) : 3 -~
: 7 bR " 1 m m
; < : i 1 .
" : ‘ i '
NOB: 47.7Klbs MD: 7,401'50 MD: 7,495' | 6750 MD: 7,
Rotary: ORPM TVD: 7,132.46' TVD: 7,152.51' TVD: 1
Strokes: 200SPM Inclination: 71.15° Inclination: 84.17° Inclina
>ump Rate: 613GPM Azimuth: 271.11° Azimuth: 268.69° Azimu
VS: 148.91' VS: 239.86' VS: 38
™ ﬁ ™ ﬁ m™ ﬁ T T ._._.— T T T e T T T Mo M M Mo oo oo ™ 7 ™ Rl n ' " " " " . " " " " .
e e e g o o  w  w  e  w  w w w w T T TTT r r r r r r r rwT wrrwT w rwT w
TVD (ft) TVD (ft)
T (85%): mot dk gy-dk 7400-7460 MRLST (75%): mot dk gy-med gy, 7460-7520 MRLST (60%): dk gy-med gy, 7520-7580 MRLST (75%): mot dk gy-med gy,
olt, frm-v frm, v calc, tr imbd frm-sl hrd, splt-blky, sl abrsv tex, v calc, scat frm-hrd, sb blky, sl slty tex, v calc, tr chk lam, frm-sl hrd, blky-tab, sl slty tex, v calc, tr f lamn,
bri wht-bl mky cut, blshwh pp pyr; CHK (25%): It gyshbn-crm, calc, sb scat pp pyr; CHK (40%): gyshbn-crm, chky tex, scat pp pyr; CHK (25%): gyshbn-It gy, chky tex,
5%): mot It gy-offwht, v sft, blky, intbdd wi mrlst, dul yelgn flor, bl mky cut, calc, sft, dul yelgn flor, mod mky cut, dul calc, blky, intbdd wi mrist, dul orng-yelgn flor, dul
tab, mnr micfos, mrist intbds | ., dul blshwh resdl ring blshwh resdl ring 7750 blshwh stmg-mky cut, mod blshwh resdl ring
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4
250
3000
ROP (mi
GAVIMA
\// GAS (Uni
~—— AI ~—— N—t~—"T1 T -
N =
0
0
S~—
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3 ——— —— ST

590 00 7,610 7,620 7,680 7,690 7,700 7,770 7,780 7,790 7,800 7
T T T T T T T T T T T T T T T T T T T T T T T
GG: 187u | 1F4 1E6 AVG BGG: 308u AVG BGG: 420u| 1F4
Papnpup, . o0
1,000 1E5 J N % 1,000
o R SN 8
) ' //.: . ! /vo
GAS (Ung G} G4 (PPM) : . {130 1-GAS (i Nz, GAS (¥
e LTI Hmbt)nh..ﬁh , .. S o V. N /ﬁﬁhh....... So%\
MRS r, e
10 1,000 m - T
H i [ 7 7 7 7
591" 4VOB: 43.3Klbs MD: 7,686 MD: 7,780 WOB: 41.6Klbs
,156.12' Rotary: 40RPM TVD: 7,155.25' TVD: 7,155.63'_Rotary: 70RPM
tion: 91.51° Strokes: 220SPM Inclination: 89.54° Inclination: 90° Strokes: 220SPM
h: 270.76°| Pump Rate: 672GPM Azimuth: 270.73° Azimuth: 271.64°2ump Rate: 672G
4.99' VS: 429.45' VS: 522.99'
Hrmm“m“MﬁwMﬁwMﬁwMﬁwMﬁwMﬁwMﬁmhMﬁwMﬁwMﬁwMﬁwMﬁwm“m“m“miﬁmiﬁm“miﬁ
TVD (ft) TVD (ft)

7580-7640 MRLST (60%): dk gy-med gy, mnr
gyshbn, frm-sl hrd, plty-blky, v calc, mnr chk
lam, scat pp pyr; CHK (40%): pred crm-It
gyshbn, chky tex, calc, blshwh-dul yelgn flor,
mky cut, dul bishwh resdl ring

7640-7700 MRLST (60%): mot med gy-dk gy,
gyshbn, tab-sb splt, frm, v calc, scat mic pyr, fnt
orng flor, bri wht-blsh mky cut, bishwh resdl
ring; CHK (40%): mot crm-offwht, v sft, chky tex,
sb plty-blky, bri blshwh flor, blsh mky cut,

7700-7760 MRLST (65%): mot med gy-dk gy,
gyshbn, blky-plty, frm, v calc, scat mic pyr, fnt
dul orng flor, bish mky cut, no resdl ring; CHK
(35%): mot offwht-crm, v sft, chky tex, sb blky,
blshwh flor, dul mky cut, blshwh resdl ring

7760-7820 MRLST (60%): mot dk g
gyshbn, frm-v frm, tab-spilt, sl sity te:
f chk lam, pp imbd pyr; CHK (40%):
offwht-crm, chky tex, sft, sb blky, trr
yelgn flor, dul mky cut, blshwh resdl
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Note: Work on Mud Pumps
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OP (min/f{.)
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850 7,860 7.8

880 7,890 7.9

7,960 7,970 7,980 7,990 8,000

8,010 8,020 €
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AVG BGG: 601u

AVG BGG: 551u

1E4
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MD: 7,875
TVD: 7,155.96'

Inclination: 89.6°
Azimuth: 271.3°

MD: 7,970

TVD: 7,156.6'
Inclination: 89.63°
Azimuth: 273.18°

WOB: 44.8Klbs
Rotary: 71RPM
Strokes: 220SPM

Pump Rate: 673GPM

7820-7880 MRLST (55%): dk gy-med gy, sb
blky, frm, v calc, scat pp pyr, fnt orng flor, bri
wht-bl mky cut, no resdl ring; CHK (45%): mot It
gy-offwht, It gyshbn, v sft, chky tex, sb blky, com
yelgn flor, mky cut, blshwh resdl ring

7880-7940 MRLST (50%): dk gy-med gy,
frm-hrd, blky-tab, sl abrsv tex, v calc, intbd chk
lam, scat pp pyr; CHK (50%): It gyshbn-crm,
chky tex, calc, sb plty, bri-dul yelgn flor, dul
mky cut, bishwh resdl ring

7940-8000 MRLST (60%): dk gy-med gy,
gyshbn, frm-sl hrd, blky-sl elg, sl sty tex, intbd
chk lamn, v calc; CHK (40%): It gyshbn-crm,
chky tex, calc, plty, dul yelgn flor, stmg-mky

cut, dul bishwh resdl ring

7750

- ' - '
VS: 617.58 VS: 712.27
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 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 . T . T . T . T T T T T
L1 . e ———————_——————
TVD (ft)

8000-8060 MRLS
frm-hrd, blky-tab,
lam, scat pp pyr; (
chky tex, calc, sb
dul mky cut, blshv
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%0 Note: C/O gas line at Gas Traf %0
3000 3000
ROP (min/ff) ROP (min/ff)
GAMMAT(UritS \l\ GAVMMA (UAjits
488 1078u GAS (uinits) L /. GAS (Units)
H\I\ A l\l(\\l\ll\\l —T T mE N //\ dan - ~ T .l/ll\llll\\l(l\\lv | /}l\\ Il ™~
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- 0 ~ 0
N /| ~
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T
,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 8,160 8,170 8,180 8,190 8,200 8,210 8,220 8,230 8,240 ¢
T T T T T T T T T T T T T T T T T T
AVG BGG: 256u|1F4 1E6 AVG BGG: 393u|1F4 1E6
\l..t\\lt .-ou »
1,000 1E5 7 .mdh 0 1E5
, " S STTY »r
.A.h.. GAS$ (Uinits) | C1-G4 (PPM) \ ' GAS$ (linits) oﬂﬂwﬁg . .V.\/‘K.
N A
NE. 100 1E4 / : 100 TEa- i \.
o N \ i R N R Y YT e
~ M ] i AT .
: 10 1,000 i 10 1,000 B
! : i
i 7 : f
> " > " (1] > LT
MD: 8,064 6750 MD: 8,158 WOB: 39.3Klbs MD:
TVD: 7,157.08' TVD: 7,157.71' Rotary: 70RPM TVD
Inclination: 89.78° Inclination: 89.45° Strokes: 220SPM Inclir
Azimuth: 274.79° Azimuth: 273.74° Pump Rate: 674GPM Azinr
VS: 806.15' VS: 900.06' VS: !
4444444444444444444._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u._-_un_-_un_-_un_-_u44444444444444444444444
TVD (ft) TVD (ft)

T (50%): dk gy-med gy,

sl abrsv tex, v calc, intbd chk
“HK (50%): It gyshbn-crm,
plty, bri blshwh-dul yelgn flor,
/h resdl ring

8060-8120 MRLST (50%): mot med gy-dk gy,
gyshbn, plty-tab, frm, v calc, scat mic pyr; CHK
(50%): mot It gy-gyshbn, offwht, v sft, chky tex,
sb blky-plty, bri yelgn flor, bri wht-bl mky cut,

fnt It gn resdl ring 7750

8120-8180 CHK (60%): mot It gy-offwht, It
gyshbn, v sft, chky tex, sb tab, mnr micfos, bri
blshwh flor,; MRLST (40%): mot med gy-dk gy,
gyshbn, plty-sb blky, frm, v calc, scat mic pyr,
com yelgn flor, bri wht-bl mky cut, blshwh
resdl ring

8180-8240 MRLST (50%): med gy-dk gy, com
mot gyshbn, pred blky, occ sb plty, frm-sl frm,
v calc; CHK (50%): mot It gy-offwht, v sft, chky
tex, sb plty-sb blky, scat yelgn flor, bri wht-bl
mky cut, yelgn resdl ring
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- 7,158.63' TVD: 7,159.77 Rotary: 70RPM TVD: 7,161.16'
ation: 89.45° Inclination: 89.17° Strokes: 220SPM Inclination: 89.14°
uth: 273.58° Azimuth: 272.8° Pump Rate: 673GPM Azimuth: 273.74°
)94.91" VS: 1,089.71" VS: 1,183.52
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8240-8300 MRLST (60%): mot dk gy-med gy, 8300-8360 MRLST (65%): dk gy-med gy, 8360-8420 MRLST (70%): mot med gy-dk gy, 8420-8480 MRLST (60%): mot med
frm-hrd, sb blky, sl slty tex, v calc, tr chk lam, gyshbn, frm-sl hrd, blky-plty, sl slty tex, v calc, gyshbn, blky-plty, frm, v calc, scat mic pyr; gyshbn, blky-tab, frm, v calc, scat mi
scat pp pyr; CHK (40%): gyshbn-crm, chky tex, tr chk lamn, tr frac fl cal; CHK (35%): mot It CHK (30%): mot gyshbn-It gy, mnr offwht, v sft, CHK (40%): mot gyshbn-It gy, mnr o
calc, sft, scat bri-dul yelgn flor, bri wht-bl mky gyshbn-crm, chky tex, calc, sb blky, bri yelgn chky tex, sb blky, fnt dul yelgn flor, bri wht-bl chky tex, sb tab, fnt-bri yelgn flor, bri
cut, fnt It gn resdl ring 4750 flor, bri wht-bl mky cut, fnt It gn resdl ring mky cut, bishwh resdliring | .. mky cut, blshwh-It gn resdl ring
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MD: 8,537
TVD: 7,162.61'

Inclination: 89.11°
Azimuth: 273.79°

WOB: 41.6Klbs
Rotary: 70RPM
Strokes: 220SPM

Pump Rate: 673GPM

MD: 8,631

TVD: 7,164.35'
Inclination: 88.77°
Azimuth: 270.46°

VS: 1,278.38' VS: 1,372.03'
TVD (ft)

8480-8540 MRLST (50%): mot med gy-dk gy,

gyshbn, tab-sb splt, frm, v calc, scat mic pyr, 8540-8600 MRLST (50%): mot dk gy-med gy, 9720-9780 MRLST (60%): mot med gy-dk gy, 8660-8720 MRLS
fnt orng flor, bri wht-blsh mky cut, no resdl gyshbn, frm-v frm, tab-spilt, sl slty tex, v calc, tr blky-tab, frm, v calc, scat mic pyr; CHK (40%): gyshbn, blky-plty,
ring; CHK (50%): mot crm-offwht, v sft, chky f chk lam, pp imbd pyr; CHK (50%): mot mot offwht-It gyshbn, sft, chky tex, sh tab-blky, dul orng flor, bish
tex, sb plty-blky, dul-bri yelgn flor, bish offwht-crm, chky tex, sft, sb blky, tr micfos, dul blshwh-dul yelgn flor, mky cut, blshwh resdl (35%): mot offwht
stmg-mky cut, It bishwh resdl ring elgn flor, dul mky cut, bishwh resdl ring 7750 ring blshwh flor, dul m
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Inclination: 89.23° Strokes: 220SPM Inclination: 90.03° In
Azimuth: 270.79° Pump Rate: 672GPM| Azimuth: 271.98° A
VS: 1,466.47" VS: 1,561.04' V.
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T (65%): mot med gy-dk gy,
frm, v calc, scat mic pyr, fnt
mky cut, no resdl ring; CHK
-crm, v sft, chky tex, sb blky,
ky cut, blshwh resdl ring

110U

8720-8780 MRLST (60%): dk gy-med gy,
gyshbn, frm-sl hrd, blky-sl elg, sl sty tex, intbd
chk lamn, v calc; CHK (40%): It gyshbn-crm,
chky tex, calc, plty, blshwh-dul yelgn flor, mky
cut, dul bishwh resdl ring

8780-8840 MRLST (50%): dk gy-med gy,
frm-sl hrd, sb blky, sl slty tex, v calc, intbd chk

lamn, scat pyrc nod; CHK (50%): It 7

gyshbn-crm, chky tex, calc, dul yelgn flor, dul
mky cut, mod blshwh resdl ring

110U

8840-8900 CHK (55%): mot It gy-offwht, It
gyshbn, v sft, chky tex, sb tab, mnr micfos, bri
blshwh flor,; MRLST (45%): mot med gy-dk gy,
gyshbn, plty-sb blky, frm, v calc, scat mic pyr, fnt

orng flor, bri wht-bl mky cut, no resdl ring 7750
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8900-8960 MRLST (60%): dk gy-gyshbn, med 8960-9020 MRLST (65%): dk gy-med gy, 9020-9080 MRLST (70%): dk gy-med gy, 9080-9140 MRLST (70%): med gy-
gy, frm-v frm, blky, sl abrsv tex, v calc, scat frm-sl hrd, plty-sl elg, sm-sl slty tex, v calc, tr frm-sl hrd, blky-plty, sl abrsv tex, v calc, tr chk frm-sl hrd, blky-sl elg, sl slty tex, v ce
imbd pyr; CHK (40%): gyshbn-crm, chky tex, chk lam, scat pyrc nod; CHK (35%): It lamn, pp mic pyr; CHK (30%): gyshbn-crm, lam, scat pyrc nod; CHK (30%): It gy
calc, sb plty, dul yelgn flor, dul mky cut, mod gyshbn-crm, chky tex, calc, blky, dul yelgn flor, chky tex, calc, plty, bri blshwh-dul yelgn flor, chky tex, calc, blky, dul yelgn flor, du
blshwh resdl ring dul mky cut, mod bishwh resdl ring dul mky cut, mod blshwh resdl ring mod bishwh resdl ring
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Rotary: 70RPM TVD: 7,166.99' TVD: 7,167.57
Strokes: 220SPM Inclination: 89.94° Inclination: 89.35°
Pump Rate: 673GPM |Azimuth: 269.17° Azimuth: 267.52°
VS: 1,936.48' VS: 2,029.45'
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ik gy, 9140-9200 MRLST (65%): mot dk gy-med gy, 9200-9260 MRLST (50%): mot dk gy-med gy, 9260-9320 MRLST (60%): mot med gy-dk gy, 9320-9380 MRLS
c, tr f gyshbn, frm-v frm, tab-spilt, sl slty tex, v calc, tr gyshbn, frm-sl hrd, plty, sl slty tex, v calc, tr gyshbn, blky-plty, frm, v calc, scat mic pyr, fnt frm-hrd, blky, sl &
shbn-crm, f chk lam, pp imbd pyr; CHK (35%): mot lamn; CHK (50%): gyshbn-crm, chky tex, calc, dul orng flor, bish mky cut, no resdl ring; CHK CHK (25%): mot
I mky cut, offwht-crm, chky tex, sft, sb blky, tr micfos, dul tab, intbdd mrlst, dul yelgn flor, dul mky cut, (40%): mot offwht-crm, v sft, chky tex, sb blky, intbdd wi mrlst, ¢
elgn flor, dul mky cut, bishwh resdl ring 4750 Mod bishwh resdl ring bishwh flor, dul mky cut, bishwh resdl ring mky cut, mod bls
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MD: 9,389 WOB: 47.1Klbs MD: 9,484 6750
TVD: 7,168.37" Rotary: 70RPM TVD: 7,168.62'
Inclination: 89.69° Strokes: 220SPM Inclination: 90°
Azimuth: 267.93° Pump Rate: 673GPM Azimuth: 268.17°
VS: 2,123.26' VS: 2,217.19'
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ST (65%): dk gy-med gy,
brsv tex, mnr micfos, v calc;
crm-It gyshbn, calc, sb blky,
nky tex, dul yelgn flor, dul
hwh resdl ring

9380-9440 MRLST (50%): med gy-dk gy, com
mot gyshbn, pred blky, occ sb plty, frm-sl frm,
v calc; CHK (50%): mot It gy-offwht, v sft, chky
tex, sb plty-sb blky, scat yelgn flor, bri wht-bl
mky cut, yelgn resdl ring

9440-9500 MRLST (55%): mot med gy-dk gy,
gyshbn, blky-tab, frm, v calc, scat mic pyr;
CHK (45%): mot gyshbn-It gy, mnr offwht, v sft,
chky tex, sb tab, fnt-bri yelgn flor, bri wht-bl
mky cut, blshwh-It gn resdl ring

lamn, scat pyrc nod; CHK (50%): It

7750 mky cut, mod blshwh resdl ring

9500-9560 MRLST (50%): dk gy-med gy,
frm-sl hrd, sb blky, sl slty tex, v calc, intbd chk

gyshbn-crm, chky tex, calc, dul yelgn flor, dul
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TVD: 7,167.35' Rotary: 71RPM TVD: 7,166.4' TVD: 7,167.35'
Inclination: 91.54° Strokes: 220SPM Inclination: 89.6° Inclination: 89.26°
Azimuth: 269.93° Pump Rate: 673GPM Azimuth: 271.06° Azimuth: 271.14°
VS: 2,311.3' VS: 2,405.72' VS: 2,500.24'
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9560-9620 CHK (60%): It gyshbn-crm, calc, 9620-9680 CHK (65%): gyshbn-It gy, mot, 9680-9740 MRLST (90%): dk gy-med gy, frm-v 9740-9800 MRLST (85%): dk gy-me
sb blky, intbdd wi mrist; MRLST (40%): mot dk offwht, v sft, chky tex, sb blky; MRLST (35%): frm, blky, sl slty tex, v calc, intodd wi chk, pp frm-sl hrd, sb tab, sl sty tex, v calc, il
gy-med gy, frm-sl hrd, blky, sl slty tex, v calc, med gy-dk gy-gyshbn, occ v dk gy, pred blky, imbd pyr; CHK (10%): It gyshbn, chky tex, sft, lamn, pp imbd pyr; CHK (15%): It gys
scat pp pyr, tr bri orng flor, bri wht-bl stmg cut, frm, v calc, tr imbd pyr; bri yelgn flor, bri wh-bl blky, dul yelgn flor, dul mky cut, mod blshwh chky tex, calc, dul yelgn flor, dul mky
bri bl resdl ring 7750 mky cut, yelgn resdl ring; resdlring blshwh resdl ring
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Inclination: 87.28° |Strokes: 220SPM Inclination: 86.8°
Azimuth: 271.47° Pump Rate: 672GPM Azimuth: 271.45°
VS: 4,101.23 VS: 4,194.69'
S e e S S S
_.11.1_-.11._-_-.11._-_-.11._-_-.11._-_-.11._-1.11._-_-.11._-_- ._|_|.11._|_|.11._|_|._|1._|_|._|_|._|_|._|1._|_|._|_|._|_|._|_|44444444444444444 ._u_un_u_u4444444444”4”4”4”4”4”44
=R e

| ST (55%): dk gy-med gy,

rd, sl abrsv tex, v calc; CHK

yshbn, sft-sl frm, chky tex,

icfos, v calc, dul yelg
vh resdl ring

n flor,

11360-11420 MRLST (70%): dk gy-med gy,
frm-sl hrd, blky, sl slty tex, v calc, scat imbd
pyr; CHK (30%): mot It gyshbn, crm-offwht, tr
micfos, chky tex, calc, plty, dul yelgn flor, dul
mky cut, mod bishwh resdl 13@. 0

11420-11480 MRLST (60%): dk gy-med gy,
mot gyshbn, frm-sl hrd, sb spilt, sl slty tex,
intbdd chk lam; CHK (40%): gyshbn-crm, It gy,
chky tex, mnr micfos, mrist intbds, calc, dul
yelgn flor, dul mky cut, blshwh resdl ring

11480-11540 MRLST (65%): dk gy-med gy,
gyshbn, frm-v frm, sb tab, sm-sl slty tex, tr chk
lam, pp imbd pyr; CHK (35%): mot It gyshbn,
offwht, chky tex, calc, sb elg, bri orng-dul yelgn
flor, dul B_A.chcr mod blshwh resdl ring
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11,560 1140 11,590 11,600 11,610 11,620 11,630 11,640 11,650 11,660 11,670 11,680 11,690 11,700 11,710 1,730 11,740 11,750 11,760 1
T T T T T T T T T T T T T T T T T T
AVG BGG: 702u| 1F4 1E6 AVG BGG: 154u|1F4 1E6
1000 165 : Lo L T000 165 L, BNk bbbl
.. Y ‘\\ - - —_— ann
Q! e GAS (Units) | C1-C4 (PR R \\“\ _.-1°| BAS (lnits)c1-Ga (PR L =1kl
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MD: 11,566’ WOB: 71.1Klbs MD: 11,661" 6750 MD: 11,755

TVD: 7,204.32' Rotary: ORPM TVD: 7,207.54' TVD: 7,207.42'

Inclination: 86.37° Strokes: 220SPM Inclination: 89.75° Inclination: 90.4°

Azimuth: 270.89° Pump Rate: 672GPM Azimuth: 269.73° Azimuth: 269.44°

. . , . : . /

VS: 4,288.11° 1501 for New Motor VS: 4,382.43 VS: 4,475.68
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SRR RV EELEL LR
11540-11600 MRLST (60%): pred dk 11600-11660 MRLST (50%): mot dk gy-med 11660-11720 MRLST (85%): pred med gy-dk 11720-11780 MRLST (95%): med gy
gy-gyshbn, med gy, frm-sl hrd, plty-sb biky, gy, frm-hrd, blky, sl slty tex, v calc, tr intbd chk gy, frm-hrd, sb splt-plty, sm-sl abrsv tex, v pred blky, frm-v frm, tr imbd pyr, fnt d
slty tex, v calc, scat pyrc nod; CHK (40%): mot lam, scat imbd pyr; CHK (50%): gyshbn-crm, calc, tr lamn, scat pyrc nod; CHK (15%): mot flor, bish mky cut, no resdl ring; CHK
gyshbn-offwht, chky tex, sb blky, dul yelgn flor, chky tex, calc, sb tab, blshwh-dul yelgn flor, gyshbn-offwht, chky tex, calc, blshwh-yelgn gyshbn-crm, offwht, v sft, chky tex, st
dul mky cut, mod blshwh resdl ring dul mky cut, blshwh resdl ring flor, dul mky cut, mod blshwh resdl ring bishwh flor, dul mky cut, bishwh resdl
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1,770 11,780 11,790 11,800 11,810 11,820 11,830 11,840 11,850 11,860 11,870 11,880 11,890 11
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B e S e e T 100 1E4 3 It ol il sl e il
10 1,000 ,
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WOB: 45.2Klbs MD: 11,809' *Projection to Bit*
Rotary: 60RPM TVD: 7,206.62' MD: 11,876'
Strokes: 220SPM Inclination: 91.29° TVD: 7,205.11'
Pump Rate: 672GPM Azimuth: 269.4° Inclination: 91.29°
VS: 4,529.23' Azimuth: 269.4°
VS: 4,595.65'
|
TD 12:45 PM 9/29/15
4+ o ++ o ++ o ++ o ++ o 4+ o ++ b ++ o ++ o ++ o 4+ o ++ o ++ o ++ T ++ o 4+ o ++ b ++ o
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dk gy,
ul yelgn

(5%):
) blky,
ring

mot

ring

7750

11780-11840 MRLST (95%): mot med gy-dk
gy, gyshbn, blky-plty, frm, v calc, scat pyrc nod,
fnt orng flor, bish mky cut, no resdl ring; CHK

(5%): mot It gy-offwht, It brn, v sft, chky tex, sb
blky, blshwh flor, dul mky cut, blshwh resdl




