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Location
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Country

APl Number
Geographic Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Scale: 5"/ 100
Measured Depth Log

Wells Ranch BB09-665

Section 9,10,11, T5N R63W

Colorado County Weld
United States Rig Number H&P 321
05-123-44967 Field Wattenberg
DJ Basin

8/23/2018

675 FNL 235 FWL Sec: 11 TSN R63W

16xx FNL 5xx FWL Sec: 9 TSN R63W

4685 K.B. Elevation 4715
6000
Codell

OBM

w
Operator
Company Noble Energy, Inc.
Address 1625 Broadway Suite 2200
Denver, CO 80202
\,
w
Geologist
Name Renee Clackler
Company Noble Energy Inc
\,
w
Other
Wellsite Geologist Mark Weirdspon, Isaac Crens|
r !
w i
Color Coding
. Qil Condensate . Gas
Note . Core . Pressure
Error . Water Seal
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Drilling in OBM
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Columbine Logging Inc. Rigged up 2 man 700 M
logging 08/24/2018. Began Logging at 250 Vi
6000'MD @ 01:38 MDT on 08/25/2018
——\_ LA
ROP ~
ROP Mo_u _Bﬁ%:mma?ﬁn__acvmwo” EDR ROP (ft/tin) 104api \/\
amma Providede by Baker FOQYIMA (ap N N AN N
GAMMA Hughes Directional N N \//\l:/:\/l\/\ )/\ N ~
LI
200ft/hr
0
0
150p TG: 270u
1pop C1:93.7%
C2:1.9%
C3: 2.6%
Total Gas & Chromatograph C4: 1.9%
GAS Gas Data from Pason EDR
Cl---- GAS (units)
C2 ====== G1-C4 (unit:
C3 =wmememem 359u
c4 - 314u
T - I A =
T b ‘“II N== N = S —
IIIJII - ll \\\lll “\u\‘
] - 4
0
Depth Labels 5,960 5,970 5,980 5,990 6,000 6,010 6,020 6,030 6,040 6,050 6,060 6,070 6,080 6,090 6,100 6,110 6,120 6,130 €
% Lith
e e e e i LA e et R e e e A e e R e R e e AR e
Survey Data Provided by 5900 , |
Baker Hughes Directional MD: 6,047 —
_:n.__:m:o:” 14.2 MD: 6
Azimuth: 140° -
Inclin:
TVD: 5,934 R
VS: 355" Azimu
. TVD:
VS: -:
Well Bore N
TVD (ft)

SLTY SH: gy-dk gy, frm, v slty, sb blky-plty; LS: It
gy-offwht, sl frm-frm, blky; TR CHK sl wht flor.

7000

SLTY SH: gy-dk gy, frm, v slty, sb blky-plty
gy-offwht, sl frm-frm, blky; CHK: It gy gn, s
wht flor 7

SLTY SH: gy-dk gy, frm, v slty, sb blky-plty; LS: It
gy-offwht, sl frm-frm, blky; CHK: It gy gn, sft, blky, sl
wht flor




ud Wt: 9.2 || ROP: 150ft/hr 700 ROP: 326ft/hr
s 42 WOB: 13.4klbs 250 WOB: 14.6klbs
RPM: 122rpm RPM: 121rpm
SPM #1: 85spm SPM #1: 85spm
SPM #2: 85spm SPM #2: 85spm
SPP: 2,641psi SPP: 3,029psi
ROP _(ft/hr) —\
301ft/hr /™ e
GAMMA <
V2R eGP L GY S N ANESN NG \/()\1/\\1 :\\lll.m\%/ — ﬂ Lﬂ. ﬂ | =San>a NN Ny § RYy /\“ / NN Y /
N~ 105api = 7
i \
0
0
k4
150p TG: 311u
1pop C1:89.4%
C2: 5.5%
C3: 3.5%
C4: 1.6%
559u
GAS (Units) 529u |
d1-C4 (uhit§) : -
B 544u
A408u ‘\d\\l = |II/ \\\L \\\‘HI.\I-‘\\I\I
L -~ [\ - -=
)\ - - W%g P T
X TN N I/ i AT
- ~ v
=~ P e B A\ o e / Vs
v/ I r
,140 6,150 6,160 6,170 6,180 6,190 6,200 6,210 6,220 6,230 6,240 6,250 6,260 6,270 6,280 6,290 6,300 6,310 6,320 6,330 6,340 6,350 €
5900
,141
ation: Hmo.wo MD: 6,235'
ith: wa Inclination: 15.7°
6,026 Azimuth: 239° MD: 6,330'
60 TVD: 6,117' Inclination: 20.4°
TVD (f) VS: -347' Azimuth: 250°
TVD: 6,208
VS: -319'
SLTY SH: gy-dk gy, frm, v slty, sb blky-plty; LS: It
TLS: It SLTY SH: gy-dk gy, frm, v slty, sb blky-plty; LS: It gy-offwht, sl frm-frm, blky; CHK: It gy gn, sft, blky, sl SLTY S
t, blky, sl gy-offwht, sl frm-frm, blky; CHK: It gy gn, sft, blky, sl wht flor SLTY SH: gy-dk gy, frm, v slty, sb blky-plty; LS: It SLTY SH: gy-dk gy, frm, v slty, sb blky-plty; LS: It LS: It gy
wht flor 7000 gy-offwht, sl frm-frm, blky; TR CHK sl wht flor. gy-offwht, sl frm-frm, blky; TR CHK sl wht flor. gn, sft, |




700 AN Sharon Springs FM Top A Chalk FM 7 ROP: 300ft/hr
250 —~ i
P / 6484' MD 6348' TVD \/ 6523' MD 6378' TVD WOB: 16kibs
\)\Il / 223api / v 3 / RPM: 121rpm
4 ,/ L/ | L Pam N~ \| V SPM #1: 85spm PN
Y4 ~V N\ N~V A\ sPM#2: 85spm | [/ T\
A \ L ( SPP: 3,132psi /\
/ / / /\ " (.o tih
ROP r
= —~N_— aa \__,ﬁp mvE N N
249t/hr / ——
=~
\
0
0
1500 TG: 68u 7000 ¥
1s0p C1: 85.3% 7000
C2: 1.5% Scale Change
C3:7.3% \ /TN
788U | c4: 5.9% \ , \\\ REERN ) 4,1834
2 4 S T4
B ’ 1 7 /
GAS (Units) di f ! GAS (Units) 2,873u / .\unz//
G1-C4 (uhity) sg A J Q1-C4| (uhit$) - \\ g M
590u P S A Sl /. <
ATk - 4 1,511u \
/21" P e A A\ A
\I\W\ T \\ -
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5900 MD: 6,424'
_:n.__:mzo:” 27.2° MD: 6,519"
Azimuth: 244° Inclination: 36.1°
TVD: 6,294 Azimuth: 250°
VS: -283 TVD: 6,374'
VS: -236'
TVD (ft) -
LS: It gy speckl wi gy, sft, sb blky-blky; SLTY SH:
H: gy-dk gy, sl brn, sft-frm, sb blky, nfsoc. gy-dk gy, sl brn, sft-frm, v slty, sb blky; CHK: It gy gn,
' speckl wi gy, sft, sb blky-blky; CHK: It gy sft, blky, sl wht flor MRLST: dk gy speckl wi gy, frm, sb blky-blky, sl MRLST: dk gy speckl wi gy, frm, sb blky-blky, s MRLST: dk gy speckl wi gy, frr
lky, sl wht flor 7000 calc, nfsoc calc, nfsoc. CHK: It gy, sft, sb blky-blky, sl flor. calc, nfsoc. CHK: It gy, sft, sb |
| |




0o H Top B Chalk FM | | H Top B Marl FM | ROP: 350ft/hr H Top C Chalk FM | |
250 6630' MD 6458' TVD 6678' MD 6489' TVD WOB: 26.9kIbs 6760' MD 6539' TVD
\/ \// \ / / RPM: 120rpm
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,\ \/ N L 1 SPM #2: 85spm
N (\/ /I/ 387ft/hr n \\\\. SPP: 3,359psi
o N ;/ ' e e |
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7000 TG: 2,147u
7000 C1: 90.3%
C2:6.8%
C3:2% 4,631u
C4:0.9% Y
~ // 3,765u
GASLS) \\\\ el MRS N 2.483u
N C \IAJIf \\\ ll,/ | / \‘)
<N \\l =700 A= v // - P | \I/
~J \\\ T s ha i 17 ’ ‘N V. LuEVHER \\uz
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,580 6,590 6,600 6,610 6,620 6,630 6,640 6,650 6,660 6,670 6,680 6,690 6,700 6,710 6,720 6,730 6,740 6,750 6,760 6,770 6,780 6,790 €
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5900 _
MRL: dk gy-blk, frm-hd, plty-sb plty frac, CHK: med-dk gy, sft-frm,
rthy tex, blky-sb blky frac
MD: 6,613'
Inclination: 44.7° MD: 6,708'
Azimuth: 258° Inclination: 52°
TVD: 6,446 Azimuth: 260°
VS: -176' TVD: 6,509
VS: -105'
NAR (i) i
~i
n, sb blky-blky, sl CHK: med-dk gy, sft-frm, rthy tex, blky-sb blky frac, MRL: Dk
lky-blky, sl flor. 7000 gy-blk, frm-hd, plty-sb plty frac
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700 Top C Marl _uZL 7 7 H Top D Chalk FM 7 7 ROP: 341ft/hr H Top Fort Hayes FM 700 Mud Wt: 9.5
i 6824 MD 6574' TVD +] 6903' MD 6602' TVD WOB: 36.5kIbs 6970' MD 6623' TVD 0 vis: 42
RPM: 121rpm
SPM #1: 85spm
- A,@E? pui SPM #2: 85spm
A ﬁ \\/ ;/ A SPP: 3,564psi
op AJ \\/ - ROP (ft/hr)
\ IMA (ark) 147api / L N\ /\I/\\ GANMMA (apf)
M “N
1l N—T\ N
Nt / 4 /
NN 7 M
o N A
0 0
7000 700 .
7000 7000 TOOH| !
Tool Failure
4,806u 7017 MD
w.ﬂww,c \\ — @ 0930 hrs
. -l\\\\ -1 7|TG: 3,890u | .
G Lo e P Gt
\\\\ﬂ\ g C2:8.8% // 2,491u
\W\ A Ry C3:2.8% /T TN 1,203u
\ 7 C4: 1.2% D F LIS - TTIN \ |
N\ A AT N | Al
l/\‘\ /i lll \“\\\ Iy \\..u\
D / [~ ~ =~ = - r/l/ \\ ’
8 R [ N A e L 117\‘ 0
z 0 .1..|....|...||.._ I _1:_.1_1.:_...-..........--......._‘. |_|_|||...|u_d\ _|. o P S el el e ey e g et g i g s el R 0 ) ook PR AR A A #....... Dz ] _|_ |

,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 6,940 6,950 6,960 6,970 6,980 6,990 7,000 7,010 q
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5900 _ _ 7 7 5900
CHK: med-dk gy, sft-frm, rthy tex, blky-sb blky frac, MRL: Dk LS: med gy-wh, frm-hd, mic xIn, occ bdd, blky-sb blky frac;
gy-blk, frm-hd, plty-sb plty frac MRLST: dk gy-blk, frm-hd, brit, gt tex, sb plty-plty tex
6,802' .
ation: 61.9° ",MW__MM_NM 68.3° MD: 6,991'
uth: 258° . Lo Inclination: 74.6°
| f Azimuth: 261° .
16,560 TVD: 6.600° Azimuth: 263°
27 VS 59° TVD: 6,630" TVDf)
- : VS: 148'
= —
7000 7000




ROP: 301ft/hr 700
WOB: 29.7klbs 250
RPM: 120rpm
SPM #1: 85spm
SPM #2: 85spm
SPP: 3,256psi
ROP (ft/hr)
A GAMMA (ap})
T \I'
m,om::: \\ N N—
L
\l —
/\ ~{ —TT — I e A P
~_ 5
54api 0
TG: 928u 7000
Resumed @ 1835hrs C1: 90.6% 7000
C2:6.4%
C3:2.3%
C4:0.8%
2,054u
GAS (Units)
CQ1-C4| (unit$)
2,206u -
1,612u \\\“.l‘uunuun.ll. A
I e —1 - -~ - P
| =" > z
A TR VIR = o] FV L LELEY] - " ahrlrsene doholeaobel=d-ral-d L O N

,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 7,160 7,170 7,180 7,190 7,200 7,210 7,220 7,230 q
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7 7 | 7 7 7 ! f | | f f 5900 7 7
LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, blky-sb blky frac, v LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, blky-sb blky frac, v LS: tan-gyshbn, frm-hd, mic
slty; MRLST: dk gy-blk, frm-hd, brit, gt tex, sb blky slty; MRLST: dk gy-blk, frm-hd, brit, gt tex, sb blky slty; MRLST: dk gy-blk, frm-
MD: 7,085’ MD: 7,180’
Inclination: 86.7° Inclination: 89.5°
Azimuth: 266° Azimuth: 267°
TVD: 6,645' TVD: 6,648 TVD (ft)
VS: 240" VS: 335"
. . :
7000




ROP: 250ft/hr 700
WOB: 28klbs 250
RPM: 121rpm
SPM #1: 85spm
SPM #2: 85spm
SPP: 3,161psi
ROP (ft/hr)
/N =TT P~ an ~ S 250ft/hr
y \ /1 = \
270fthr ™M /
— 24api
ST }/\\/l P~ T 0 —t T ——" . N
34api
L g | 0
TG: 1,998u 700p TG: 2,448u
C1: 88.5% 7P0p C1: 87.8%
C2:8.1% C2:8.5%
C3:2.7% C3:2.8%
C4:0.6% C4:0.9%
3,122u
- GAS (Units)
1-C4| (unit§)
2,573u i 2,802u \|”\\|||\||| L - = =
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,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 7,380 7,390 7,400 7,410 7,420 7,430 7,440 7,450 q
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i _ i i 7 _ 7 7 5900 LS: E,:.Q\w:a: m:la mic “A_: occ b

xIn, occ bdd, blky-sb blky frac, v LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, blky-sb blky frac, v . L ' n
. . slty; MRLST: dk gy, frm-hd, brit, gt tex

hd, brit, gt tex, sb blky tr pyr slty; MRLST: dk gy-blk, frm-hd, brit, gt tex, sb blky, tr pyr

MD: 7,274 MD: 7,368' MI
Inclination: 89.1° Inclination: 89.4° Inc
Azimuth: 270 Azimuth: 268 VD (f) Az
TVD: 6,650 TVD: 6,651 TV
VS: 429' VS: 523' V&S
_ i i ,




Top Codell FM | | | ROP: 250ft/hr g
7540' MD 6654' TVD WOB: 22.8klbs 250
RPM: 100rpm
SPM #1: 85spm
SPM #2: 85spm
SPP: 3,154psi
ROP (ft/hr)
GANMA (apf) wﬂoaﬂ:
pu
N = /N
i ——1
\\ I\I e S \\ N— N
\\1:\\/( 68api
——— Y
\I‘\\l\\l:/(\u 0
0
k kd
700p TG: 2,570u
7p0p C1:87.1%
C2: 8.6%
C3: 3%
C4:1.2%
2,863
3,384u GAS (Units) -
| et /659U G1-C4 (unit$) -
PR R 2,100u = T
N e R N e . \\\\H..\\uuu-...-\
/ L T P T
T N TN
0
...................... o el el R P O P g A A TR IR R . e e
, : ; tz
460 7,470 7,480 7,490 7,500 7,510 7,520 7,530 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 ;
e P e

T
dd, blky-sb blky frac, v

5900
sb blky, tr pyr SS: gy speckl wi cIr & blk grns, vi-f, sub ang-sub rnd, p por, ply SS: gy speckl wi clr & bk grns, <.ﬁ_ sub ang-sub rnd, p por, ply
cmtd; LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, blky-sb blky cmtd; LS: tan-gyshbn, frm-hd, mic xin, occ bdd, blky-sb blky
frac, v slty, tr pyr frac, v slty, tr pyr
): 7,463" MD: 7,558’ MD: 7,652’
nation: 89° Inclination: 88.1° Inclination: 88.3°
imuth: 276° Azimuth: 278° VD (1) Azimuth: 273°
D: 6,652 TVD: 6,655 TVD: 6,658'
. 617" VS: 710 VS: 802"
i = ,




ROP: 301ft/hr 700
WOB: 19.9klbs 256
RPM: 121rpm |
SPM #1: 85spm L~—TT |
SPM #2: 85spm —a 545ft/hr
SPP: 3,095psi \\
ROP (ftlHr) v L
\ \h AMMA- v B - | \\’IIIII
NN —T 1 TN \ 115api ol
0
0
7000 TG: 3,643u
7p0p C1: 87%
C2:8.8%
C3:3% 4,758u
C4:1.2%
GAS (units) 3,139u
G1-C4| (uhit$) P ey s
> \\ e T
\\\ PR .
\\lﬂ == | 4 - ~‘
lqll\‘\\ -l=I=T
0
A L T e T D el e oo e o ] () S iy
T
7,710 7,720 7,730 7,760 7,790 7,800 7,810 7.8

20 7,830 7,840 7,850 7,860 7,870 7,880 7,890 q

5900

SS: gy-med dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, SS: gy-med dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd,
p por, ply cmtd, tr Is p por, ply cmtd, tr Is

MD: 7,747" MD: 7,841'

Inclination: 88.3° Inclination: 88.6°

Azimuth: 270° TVD (ft) Azimuth: 271°

TVD: 6,660 TVD: 6,663’

VS: 896' VS: 990

i

7000




700 O
256 571ft/hr
= ol B Nt
e ; / 1 N
/ / i
ROP (ft/hr) \ |
\ LT~ - \ GAMMA (an) HOMNU_ —1 l//llll T |
~_ T~ I T TN ~ e, — A ~J1_
ROP: 547ft/hr ~~—" N T »
WOB: 26.5klbs
RPM: 120rpm
SPM #1: 85spm
SPM #2: 84spm 0
SPP: 3,349psi 0
7000
7000 5,674u
-
el // N
\“ - TSN I~ /
4,247u . " L LaT ~L IEEINSAN
— A ~t TN 3,654u
pad bl T o] T 0 .
dol=l==rr - \ D (R . q ™~
\\\ L f/ \\ G174 (unit$) TG:5,193u t/ \\ s E \||lll"
| 1 |- A P e C1: 85% N\ VPl pE
177 ] \ - . 0, e = A
- <|--- \UREEY £ /. C2:10.2% ~e L
L e g2 NE S W C3:3.4%
C4: 1.4%
o - - -
B o i Fl Rl i et et e At Ay A o e o e A I ) S g Sl B il il it el B CE T T AN TR R R R AR TR TR 0 S iyl

,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 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 :

| 7_ii = | | _ | | |
SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, p por, SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p
ply cmtd, tr Is por, ply cmtd, tr cal
MD: 7,936' MD: 8,030 N
Inclination: 89.1° Inclination: 89° Ir
Azimuth: 269° TVD (f) Azimuth: 270° A
TVD: 6,665' TVD: 6,666 T
VS: 1,084 VS: 1,178 V
: = ,
7000




700 8241' - 08/26/18
250! [
1 176api AT
— N - - /|
AT\ \ L~ N
ROP (ft/hr)
~ A \\\\ GANMA (apf) 400ft/hr
. -
ROP: 88ft/hr
WOB: 5.3klbs
RPM: 120rpm |
SPM #1: 85spm
SPM #2: 85spm 0
SPP: 2,763psi 0
¥
700p TG: 466u
7000 C1:76.6%
memc 5,133u C2:13.1%
-_ q C3: 6.9%
1. nu 3569U 11 ca: 3.4%
L. ===l ~
M ERRRES -
d / : Sl ——
NN nits) Ml —
- \ ,// (unitg) -~
e E R e e *N\ 1,78
T ~ B
Ml 1,300u
- - - \l
,_ : . N M .| . } t : TRl = 2 = = R
8,130 8,140 8,150 8,160 8,17 8,180 8,200 8,210 8,220 8,230 8,240 8,250 8,310 8,320 8,330 €
| - I 7 | 7 5000 7 7 | SLTY SH: dk S.r_x v slty
SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p SLTY SH: dk gy-blk, v slty, v p por, sub rnd gtzs grs, tr cal ’ !
scat orng flor.
por, ply cmtd, tr cal scat orng flor.
D: 8,124 MD: 8,219' MD: 8,314'
clination: 89° Inclination: 89.2° Inclination: 90.2°
zimuth: 271° TVD (ft) Azimuth: 271° Azimuth: 274°
VD: 6,668 TVD: 6,670 TVD: 6,670
S: 1,271 VS: 1,365' VS: 1,460'
i

7000




700 g ROP: 200ft/hr
— 250 4 .
——— WOB: 9.3klbs
/ A /1 180api RPM: 120rpm
m L~ TN / 598ft/hr \ N .
— A ~_ N N AN A A A~ N : SPM #1: 85spm [~
— N g N— ~ NS
\ ~Nor” 4 ~ BRERRN >~ WV SPM #2: 85spm R 2N
\ \ SPP: 2,639psi
ROP (ft/Hr)
GANIMA (ap)
ROP: 553ft/hr
WOB: 23.6klbs ” ™~
RPM: 120rpm
SPM #1: 85spm _\
SPM #2: 84spm 0
SPP: 3,308psi 0
w%w TG: 1,971u
C1:85.9%
C2:9.1%
C3:3.3%
C4:1.7%
GAS (Units)
d1-C4(uhith) 2:205u
Au -
1,971u —_
- - — P F 7o e 658u
d-=="rFrFrT"~< o = i ~ LT
= - —dem===FT" TS~ 1,012u -
u’ =~ "
e Lepanpeq il T e e e e =R e i iyt o-.-.mﬁ .................. pregaiped s i il T ey R H e = et
,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 8,480 8,490 8,500 8,510 8,520 8,530 8,540 8,550 €

¥ T f Y
, V p por, sub rnd qtzs grs, tr cal, tr ss,

5900

MD: 8,408'
Inclination: 90.1°
Azimuth: 278°
TVD: 6,670

VS: 1,552

SLTY SH: dk gy-blk, v slty, v p por, sub rnd qtzs grs, tr cal, tr ss,
scat orng flor.

SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub r
por, ply cmtd; SLTY SH: dk gy-blk, v slty, v p por, sul
grs, scat orng flor.

MD: 8,503'
Inclination: 90.1°
Azimuth: 277°
TVD: 6,670

VS: 1,644

7000




700
250
500ft/hr L
- d
II:Il\\I//
/\l/\/ ROP (ftiHr) 102api
NS LT GAMMA (apf) N |~ L
p— ~r— ™~ TN L~ - — — —t ] ™~
T TN ROP: 500ft/hr B
/| WOB: 18.8klbs
RPM: 120rpm
SPM #1: 85spm
0 SPM #2: 85spm
0 v SPP: w_wmmu,w_, ,
7000 TG: 3,466u | =] -/m.@mmc —16,630u
~ N —
7000 4.494 C1:87.9% A / P
! Y \\ L =r s gl =k L
C2:8.1% \ S ~ / S L= - ||
- L N / \\ L -
C3:2.7% /.- N Pidis
C4:1.3% /" T
A~ A | -
il 77 \ ‘\\ 4+
AN-\\V\.--- ,/ 3,501u P -t
w)A:_u. A ||||.|||
2,891u \\\\np.(h (units) A .{\‘\\ \\ l-- llI”\|\\ J- ﬁ
/4 <= \ ~_
\ll‘\“\l - x f& 4 ~/<
Vaass / T
et
\\\\“. i :U_k )
- o .
I A dd-bdo-rela-r- o e o o B ) S Y O B R P AN R P

,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 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 :

! ! 5900 f f | f f f |

nd, w srt, p SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p

) rnd qtzs por, ply cmtd, tr cal. por, ply cmtd, tr cal.
MD: 8,597" MD: 8,692 |
Inclination: 90.8° Inclination: 90.6° |
Azimuth: 271° ft) Azimuth: 268° )
TVD: 6,669' TVD: 6,668 ’
VS: 1,737 VS: 1,831 )

. = = ,

7000




L
i Mud W 9.2
A Vis: 40
gy L P .
ROP (ft/hr
- LN A~
" GANMMA (af}) /I:/( /()/l/\\. ///r L N \\.
T N ROP: 247ft/hr f ™~ =
WOB: 13.9klbs
249ft/h
' RPM: 120rpm
SPM #1: 85spm
0 SPM #2: 85spm
0 SPP: 3,237psi
7000 | | [ 6,634u
7000 NG e
L~ N 508U
\ \I T ~ / \\I
VAPENEE BT ~ N\ 3,840u /.
\ i /JII TG: 4,206u f \\ LT
e ~d N~ / C1:88.1% K, . . \
’ GAS (Unils) ~~L P |~ .- L —_—
. - L C2:81% |« A ! ; / .
G1-C4 (uhit$) S === N — 771.- /1 - Ny \\|:: —
! C3:2.5% l\ll.-ullllllt.-\/ \.‘\ ! \\\\ r — AR DR -
! C4: 1.2% O Y2038 N > i Rl -
1 - 1.2% ~ M- -k /I L7 ~b
-~ N 7 < IV \\\\ ”
T

,780 8,790 8,800 8,810 8,820 8,83 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 <

5900 7 7 | 7 | | 7 7 7 | 7 7
SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p
por, ply cmtd, tr cal. por, ply cmtd, tr cal.
VD: 8,786 MD: 8,881" MD: 8,976'
nclination: 90.5° Inclination: 90.7° Inclination: 90.6°
Azimuth: 267° TVD (ft) Azimuth: 263° Azimuth: 267°
r'vD: 6,667 TVD: 6,666 TVD: 6,665
vS: 1,925 VS: 2,020 VS: 2,115
_ = i
7000




700 ROP: 397ft/hr 700
256 WOB: 31kibs 256
| — ~ RPM: 121rpm
\ VA g SPM #1: 85spm
<// \// \ — N A SPM #2: 84spm
508ft/hr /7 SPP: 3,625psi
\4 “ I/\I\I}/\)
RO (ft/hr) QP (f/hr)
GAMMA (apf) N GAVMA (apf)
A T~ L—\ L~
i =~ /II % N~~~ — — ~N ll\\ //I A |~ ~_ — \II\II//
= N

9 0

9 0

7000 7000

7000 7000

5,848u 5,062u
— ]
L~
] BN S A
.- p
\\ e = \“ p 4=-

GA%nis) paits TG: 5,449u \‘. == 2,602 GAS (Units)
)/np.u» (uhits) \\‘\ - C1: 87.2% F \\\ 2 4260 - G1-C4{(unit§)
= 1S \ ’ . 0, II'll\\ ’

,// \\ 1° C2: 8.8% ~ 1 ,

1/..|||\\\‘ C3:2.8% - tl/’l\‘\“|..|lll“I’”l’ I e e S ://"‘|sl/
C4: 1.3% W g R g R TN ——

(@]
(@]

B R R e e e O R e i s el i ek By

(o]

PR ER AT AR e ey Py o el ol T oy T oy g e ey e e I A g A S O P A Y I L L.

,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 9,140 9,150 9,160 9,170 9,180 9,190 9,200 9,210 <

5900 ! ! ! I f ! f ! ! | ! ! 5900
SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p
por, ply cmtd, sl arg, tr Is. por, ply cmtd, sl arg, tr Is.
MD: 9,070 MD: 9,165
Inclination: 89.9° Inclination: 89.5°
TVD (f) Azimuth: 268° Azimuth: 268° TVD (f)
TVD: 6,665' TVD: 6,665'
VS: 2,209' VS: 2,304
_ = ,
7000 7000




ROP: 325ft/hr 700
WOB: 29.2klbs 250
RPM: 120rpm
SPM #1: 85spm
SPM #2: 85spm
SPP: 3,502psi
: \\||\\|l/\\\lJ B OP (. )
\\ N \ |~ SANIVIA 1o g
T~ ™~
76api I~ p. g n -y T l\l\\\l/// \) /( \l/\\ N
AT NA” ~
T~ — /\ =t b SN
— /
Joﬂq% 0
0
k
TG: 2,565u 7000
C1: 86.8% 7000
C2:8.5%
C3:3%
C4: 1.7%
2,305 GAS (Uinif m.v
2,710u S0ou 2 920U G1-C4| (uhit})
e P EEEIN N 8 1,937u |
|- T AR N N\ N< VT
-r T M —1 Ny s g S e o e el e R g g g AU S o —---r
0
e 3 S EEE p R et R BLiet sa i oo fisfadpiaiala L L Aspimnrindkinteiaie el el s :_ YK ﬂﬁhlrvm1hlrvmﬁhlrwhﬁ. EAE AL Sr sngop oy ST [ [ s A O gy e
9,230 9,240 9,25 9,270 9,280 9,290 9,300 9,310 9,320 9,340 9,350 9,360 9,370 9,380 9,390 9,400 9,410 9,420 9,430 ¢

5900
SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p SS: dk gy speckl wi clr
por, ply cmtd, sl arg, tr Is. por, ply cmtd, sl arg, tr Is. por, ply cmtd, sl arg; LE
blky-sb blky frac, v slty,

MD: 9,259' MD: 9,354'

Inclination: 88.8° Inclination: 89°

Azimuth: 267° Azimuth: 267° TVD (ft)

TVD: 6,667" TVD: 6,668’

VS: 2,398’ VS: 2,492

i

7000




ROP: 401ft/hr 700
WOB: 23.3klbs 256
RPM: 120rpm
SPM #1: 85spm
i SPM #2: 85spm
350ft/hr P SPP: 3,424psi
A B ] N
1 ROP _(ft/hr)
GANMA (apf) 300ft/hr
= /NN ) s = T
99api V] N~ ~ 96api
0
0
kJ
TG: 1,622u 8000 TG: 4,531u
C1: 87.5% 5 3630 goon C1:87.9%
C2:7.9% | C2:8.2%
C3:2.8% I C3:2.6%
C4:1.8% 3,936 N C4: 1.4%
936U /] N 4,536u
- AERIN /
As@nits)| || s L | - \ o) S D <N N
2,899u | GHFA N rT ‘N _—_ | cier@nmy ~b-
’ z/l \\\l\ Le-m
™ 1 M _l.-r I
== - \\\ [ \\ - - N -
-t - 7
7 /1
N % .
d \‘ 7
P ad
Scale Change (0-8000u) | S——— REN R 0 I
R EIEEE ERPREEREENE 5 Eh - & _u_ B TR AR EERLITES Selobeled frioh v AHAEIphnl Sstey roiied Sl BRI E EF sy ety o 52PN VP o 0 B oS o AR S
,440 9,450 9,460 9,470 9,480 9,490 9,500 9,510 9,520 9,530 9,540 9,550 9,560 9,570 9,580 9,590 9,600 9,610 9,620 9,630 9,640 9,650

SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p
por, ply cmtd, sl arg; LS: tan-gyshbn, frm-hd, mic xIn, occ bdd,

% blk grns, vi-f, sub ang-sub rnd, w srt, p
: tan-gyshbn, frm-hd, mic xIn, occ bdd,

SS: dk gy speckl wi clr & blk grns, vi-f, sub ar
por, ply cmtd, sl arg; LS: tan-gyshbn, frm-hd,

tr pyr

MD: 9,449
Inclination: 88.6°

Azimuth: 266° Azimuth: 266° TVD (ft) Azimuth: 265°
TVD: 6,670 TVD: 6,672 TVD: 6,674
VS: 2,587 VS: 2,681 VS: 2,775

_ i i

blky-sb blky frac, v slty, tr pyr

MD: 9,543'
Inclination: 89.2°

blky-sb blky frac, v slty, tr pyr

MD: 9,637
Inclination: 89.2°

7000




ROP: 200ft/hr 700
WOB: 18.4klbs i
RPM: 120rpm
SPM #1: 85spm arsfvhr | ||| ||
SPM #2: 85spm \\4 M
. 1 \II\
SPP: 3,262psi > ] </
ROP (ft/Hr) ]
~ Ve a L— SAph ) _ P
— —~7 N N\A ~ A S— =\ AN T~ - | — | —~
L 96api
|
0
0 k 4
kd
8000 TG: 4,894u
8000 C1: 86.9%
C2: 8.8%
C3: 2.8%
C4: 1.4% 7 N
4,458u 4,014u o\ aSNNEh ™
Lol ' d AN -
N 3,004u GAS (nits) —_1 I 1o
e N I G1-C4 (it jl Ll T
N~ =TT T~ I’ - ~ FrTT i
v - ~s = \\\\\
, ,-...\----.-\\-\--..---,/. L -
| T\ Al AT
~ \\ \N\.
Iu‘\\‘ ”\
0 B
B0 AR oA ik I St Ao A Aok S b oAb e S EE L L ST P RS SR PN RSV RE T L ST ELE R B T o e o el el el el e e o e el el s o 1l 9 9 0 i o o i

,660 9,67 9,680 9,690 9,700 9,710 9,720 9,73 9,740 9,750 9,760 9,770 9,780 9,790 9,800 9,810 9,820 9,830 9,840 9,850 9,860 9,870 <

7 7 7 _ T T | T 1
5900 h
SS: dk ki Ir & blk vi-f, sub -sub rnd t
g-sub rnd, w srt, p SS: dk gy speckl wi clr & blk grns, vf-f, sub ang-sub rnd, w srt, p or ol ow\zdmhmm_ m<~<_ nh ; grms, Vi, subang-sub rnd, w stt, p
mic xIn, occ bdd, por, ply cmtd, sl arg; LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, por. ply ! 9. rpy
blky-sb blky frac, v slty, tr pyr

MD: 9,732' MD: 9,826'

Inclination: 89.2° Inclination: 89.2°

Azimuth: 268° TVD (ft) Azimuth: 269°

TVD: 6,675 TVD: 6,676'

VS: 2,870 VS: 2,964'
_ L L ,

7000




700,
250,
\\-l
N N\ ’
/\ 349ft/hr
ROP (ft/hir) P
A~ NI~ N /N /T Pams P \\>/m3 ~ 1‘ d T N
T N T T~ ROP: 44sfthr | /] =g N BVEASeEERaE =
WOB: 24.6klbs -
RPM: 120rpm
SPM #1: 85spm
SPM #2: 85spm o
SPP: 3,464psi 0
i
7 7 8000 TG: 5,435u
800D C1:86.8%
6,190u c2: 9%
A N C3:2.8% 5,27
/ N - ~ R '
N ==l ~— e C4:1.4% =
-~ - ~ ] ‘|I‘ - "
R e Phe ~sfe kL N — TR N - dEE
- N TEsN el ) e == s N~ / |-
P m>l:_m.v L7 L1 St 4~ \\\
f \\..,II Q1-C4| (unit$) \‘\\\ TTY=~lcl? \~
\ Il\\\ llll..lllll\\ \
SNl
Tu..l\\ fl.\\
b | - - - - - - o - -
N e i R S EX S ; L R T e e Doy e e e A ko 0 O i o ko e O e i St e
,880 9,890 9,900 9,91 9,920 9,930 9,940 9,950 9,960 9,970 9,980 9,990 10,000 10,010 10,020 10,030 10,040 10,050 10,060 10,070 10,080 10,090 1

I T T T I T f i 1 T T

SS: dk gy speckl wi clr & blk grns, vf-f, sub ang-sub rnd, w srt, p 5900 SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p
por, ply cmtd, sl arg, tr pyr por, ply cmtd, sl arg, tr pyr

MD: 9,921' MD: 10,015

Inclination: 89.4° Inclination: 89.3°

Azimuth: 268° TVD (ft) | Azimuth: 270°

TVD: 6,677 TVD: 6,678’

VS: 3,059 VS: 3,152

_ i




700
250
] A 399ft/hr
\ 4
» QP () ™ \\UA._ | )’/pzmc_\ lll/
I . NJ_GAMTIA (any) ] I N—— N+ ~—1
~ |
~" ROP: 465ft/hr
WOB: 25.3klbs
RPM: 120rpm
SPM #1: 85spm
SPM #2: 85spm o
SPP: 3,534psi 0
8000 TG: 1,601u
5,163u geon C1:81.2% .
, C2: 11.4%
» -\\ . C3: 4.6%
- \\Il\ -+« / C4:2.8%
- ~ | >
1--~-_ 1. II"‘\\ A /1/‘\\ |IIIIII|..|lllllllu..lllllll/ \\\ ARREEEEE
Ill |\\\ :Il\\|‘ m>uA:_mv:1 w.owﬂc 3561u \\\ \\\|
TrT G1-C4(unit§) i L—T__|--T
i -\
N o s pe o 5,178u 0
e 1 [ g s R T et e e ek e e e Al K o e p RS A A A FARE RN L O S s A iy
T T LI |

0,100 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 10,240 10,250 10,260 10,270 10,280 10,290 10,300 10,310 1

, , T , , 1 T T T 1 T
SS: dk gy speckl wi clr & blk grns, vf-f, sub ang-sub rnd, w srt, p 5900 SS: dk gy speckl wi clr & blk grns, vf-f, sub ang-sub rnd, w srt, p S¢
por, ply cmtd, sl arg, por, ply cmtd, sl arg, tr Is po
blk
MD: 10,109’ MD: 10,204’ MD: 10,299’
Inclination: 89.5° Inclination: 90° Inclination: 91.3°
Azimuth: 273° Azimuth: 274° Azimuth: 274°
TVD: 6,679' TVD: 6,680' TVD: 6,679'
VS: 3,246' VS: 3,340' VS: 3,433'
_ = ,
7000




ROP: 444ft/hr 700
WOB: 25.1klIbs 256
RPM: 120rpm
— \l/(\u/ SPM #1: 85spm
/\. T\ \\/\ SPM #2: 84spm
\/\/ SPP: 3,665psi
ROP (ft/hr)
GANIMA (apf)
| ~——
Y\
“\
37api l\/ll a \ -
S . T e~/ N AN\
) N~ A T M st N ~— N
N~ Vo ~
g M il
I L
| 15.5' Down R 800p TG: 1,266u
661U 800D Cl: 84.9%
l C2: 8.9%
g C3:3.8%
C4: 2.4%
\\\-..--,,/I 4,553u -
-] ~
sy SN GAS (Units)
://,// 41-C4|(uhit})
~ c /
3 //II 1,462u 1269
TN | N 1,264u
S ”{IJ l\l: N = ‘|\\ Id'\ N -
00 o e 0 e o e o s ol ol PR T = 9 z. == o STt g,z A
e . ¢ ' :

10,400 10,410 10,420 10,430 10,440 10,450 10,460 10,470 10,480 10,490 10,500 10,510 10,520 10,530 1
.._._..I._.._.I.._._..I._.._.I.._._..I._.._.I.._._..I._.._.I.._._..I._.._.I.._._..I._.._.I.._._..I._.._.I.._._..I._.._.I.._._..I._.._.I.._._..I._.._.I.._._..I._.._.I.._._.,
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: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p 5900 LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, blky-sb blky frac, v LS: tan-gyshbn, fri
r, ply cmtd, sl arg; LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, slty; MRLST: dk gy, frm-hd, brit, gt tex, sb blky, tr pyr slty; MRLST: dk g
y-sb blky frac, v slty, tr pyr
MD: 10,393 MD: 10,487
Inclination: 90.4° Inclination: 90.1°
Azimuth: 271° TVD (ft) Azimuth: 269°
TVD: 6,677 TVD: 6,677
VS: 3,526 VS: 3,620
: ) ) :
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ROP: 74ft/hr 700Mud Wt: 9.5 ROP: 10,752ft/hr
WOB: 30.4klbs 2is: 40 WOB: 16kibs
RPM: 60rpm RPM: 30.1rpm
SPM #1: 73spm SPM #1: 60spm
SPM #2: 72spm SPM #2: 78spm
SPP: 2,705psi SPP: 79psi
ROP (ft/Hr)
GAMMA m_uv
/\
L/ /\/ \l:/l\/
] AN~ \/ N—— ;
N — NN 45api |
= al N AR NS /\((/ N 101ft/hr e O
TV o Y v ~—t Nl P eV P O, - r nd —~
0
8000 TG: 1,055u
800D C1:88.2%
C2: 7.6%
C3: 2.9%
C4: 1.3%
GAS (Units)
G1-C4|(unit$)
1,352u Lo 2,037u
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0,540 10,550 10,560 10,570 10,580 10,590 10,60 10,610 10,620 10,630 10,640 10,650 10,660 10,670 10,680 10,710 10,720 10,730 10,740
= A e e e
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e —— e e b Lo L ks
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n-hd, mic xIn, occ bdd, blky-sb blky frac, v 5900 LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, blky-sb blky frac, v LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, blky-sb blk
/, frm-hd, brit, gt tex, sb blky, tr pyr slty; MRLST: dk gy, frm-hd, brit, gt tex, sb blky, tr pyr; SS: dk gy slty; MRLST: dk gy, frm-hd, brit, gt tex, sb blky, tr pyr
speckl wi clr & blk grns, vf-f, sub ang-sub rnd, w srt, p por, ply speckl wi clr & blk grns, vf-f, sub ang-sub rnd, w srt,
cmtd, sl arg; cmtd, sl arg;
MD: 10,582 MD: 10,676'
Inclination: 89.6° Inclination: 89.5°
Azimuth: 269° TVD (ft) Azimuth: 272°

TVD: 6,677
VS: 3,714

TVD: 6,678'
VS: 3,808




700 ROP: 10,952ft/hr
256 WOB: 9klbs
RPM: 25.2rpm
SPM #1: 100spm
SPM #2: 78spm
SPP: 79psi
ROP (ft/Hr)
GAMMA (apf) 98api N N
PN L~ < AN TS NN ~ N~
[ ~~—A L ~ 7 = N — NS [N
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C2:6.8%
C3: 2.6%
C4: 1.4%
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G1-C4|(unit$)
1,134u
647u
ln.-l\llll’l’ . =3 o - = — - 984u
'll’l"( % - “\ll =TT I-|’J “‘ Iy
sl A0 T ,.l.\\\\ N\~ > —
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10,770 10,780 10,790

10,830 10,840 10,850 10,860 10,870 10,880 10,890 10,900 10,910 10,920 10,930 10,940 10,950 10,960 10,970 1

1 1 1 1 T 1 1 1 T T T T

/ frac, v 5900 SS: dk gy speckl wi clr & blk grns, vi-f, sub ang-sub rnd, w srt, p SS: med-dk gy, gyshbn, frm-hd, vf-f gr, sb ang-sb rnd, ply srt,
' SS: dk gy por, ply cmtd, sl arg; LS: tan-gyshbn, frm-hd, mic xIn, occ bdd, ply-mod w cmtd, slty mtx; SLTY SH: dk gy-blk, frm-hd, brit, gt
) por, ply blky-sb blky frac, v slty; tex, plty-splt, non calc

MD: 10,771 MD: 10,865’ MD: 10.959"

Inclination: 88.8° Inclination: 89.7° Inclination: 89.5°

Azimuth: 273° TVD (ft) Azimuth: 272° Azimuth: 276°

TVD: 6,679' TVD: 6,680 TVD: 6.681"

VS: 3,902' VS: 3,995' VS: 4.088'
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700 ROP: 11,152ft/hr
250 WOB: 11klbs
RPM: 28.9rpm
SPM #1: 80spm
SPM #2: 78spm \\1
SPP: 78psi \
ROP (ft/hr) 88ai
ﬁ> AMA mﬁv m—u_ N \
o | N
| N h e e L~ \//\/ o~/ N~ NN
. M r ~ N ~NVT Y N—
o
301ft/hr N\ N A
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8p0p TG: 1,588u
&eop C1: 89%
C2: 7.4%
C3:2.5%
C4: 1%
GAS (units)
G1-C4|(unit$)
H.mhm,c
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- e — 521u
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0,980 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 11,120 11,130 11,140 11,150 11,160 11,170 11,180 11,190 1
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5900 SS: med-dk gy, gyshbn, frm-hd, vi-f gr, sb ang-sb rnd, ply srt, SS: med-dk gy, gyshbn, frm-hd, vi-f gr, sb ang-sb rd, ply srt,
ply-mod w cmtd, slty mtx; SLTY SH: dk gy-blk, frm-hd, brit, gt ply-mod w cmtd, slty mtx; SLTY SH: dk gy-blk, frm-hd, brit, gt
tex, plty-splt, non calc tex, plty-splt, non calc
MD: 11,054 MD: 11,148
Inclination: 90° Inclination: 89.8°
TVD (ft) Azimuth: 272° Azimuth: 267°
TVD: 6,681' TVD: 6,682
VS: 4,182 VS: 4,275’
_ = = ;
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700 [ N ROP: 11,352ft/hr 700
L~ ~
250 518ft/hr | N \,/ \ . WOB: 62klbs 20
\\\I./ N \4 \\ ,/ RPM: 21rpm
Vg — / \/ SPM #1: 100spm
\\ \ N SPM #2: 85spm —
Vans! /\ \ SPP: 84psi \
113api p
ROP (ft/Hr) A~ | o~ ROP (ft/ c\
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il T N = //\ \\I//II\\II/\\ o /(\ N ~1 lhI 0
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g I - ha S e D I
- : " K .7 -~ C. ; -
C1-C4/(unit V\J -7 TG: 5,162u \\ ‘ MH( t_uaﬂ |-
.- C1: 88.5% \\ Peprnnay AREE
A C2: 8.1% \\ s F
i (d
C3: 2.4% ﬁ y /i
\_\\ C4: 0.9% = \\
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1,200 11,210 11,220 11,230 11,240 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 1
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5900 SS: med-dk gy, gyshbn, frm-hd, vi-f gr, sb ang-sb md, ply srt, SS: predy dk gy, gyshbn, frm-hd, vf-f gr, sb ang-sb rnd, ply srt, 5900
ply-mod w cmtd, slty mtx; ply-mod w cmtd, slty mtx, arg;
MD: 11,243’ MD: 11,338’
Inclination: 89.6° Inclination: 90°
TVD (ft) Azimuth: 265° Azimuth: 265° TVD (ft)
TVD: 6,682' TVD: 6,682'
VS: 4,370 VS: 4,465'
_ = = ,
7000 7000
F i i i




ROP: 11,552ft/hr 700
WOB: 13klbs 250
p RPM: 34rpm
TN TN A SPM #1: 100spm
d N 150api g\ \\ // \\)l/\\/ ,\\ N SPM #2: 85spm
e N SPP: 85psi
N\ | — \ / AV \ N N
(Y(( ) / |k T — N AT / L N~ // ROP (ft/hr)
395ft/hr / \\\ \l \ T \IV —— /I\\I/Im> IMA (apf)
AN T —— _
A § \:\ \ d Q ] ﬂr VAVK /V
/ i VoY
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wn 25'Up N 8000
8000
NZMS
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7 J 7
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Rape \\\\\ \\\ 14 unth
e e O /. 2,127u
== TG: 4,662u 4 :
C1:87.7% \\\ - e 5= S S PRI By e
c2:87% | L] \\\\.\|\.‘,, / BP ~TTLE Eaadd il
c3:26% | 1| T T - - T > i
= = z L~
C4:1% — o~ == ~ fll\ 2 0

1,420 11,430 11,440 11,450 11,460 11,470 11,480 11,490 11,500 11,510 11,520 11,530 11,540 11,550 11,560 11,570 11,580 11,590 11,600 11,610 11,620 11,630 1

—U T g T T s s e T s s e T s s e T s s e e e T s s e T
L L U Sl R U I I, s
T T s T T T T T T T T T T T T T T T T T
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SS: predy dk gy, gyshbn, frm-hd, vf-f gr, sb ang-sb rnd, ply srt, MRL: dk gy-blk, frm-hd, plty-sb plty frac, s| mot-gt tex, mod calc 5900 CHK: med-dk gy,
ply-mod w cmtd, slty mtx, arg; MRL: dk gy-blk, frm-hd, plty-sb gy-blk, frm-hd, anc
plty frac, sl mot-gt tex, mod calc; TR pyr
MD: 11,433 MD: 11,527 MD: 11,621
Inclination: 91.2° Inclination: 90.6° Inclination: 90.5°
Azimuth: 267° Azimuth: 268° TVD (ft) Azimuth: 268°
TVD: 6,682' TVD: 6,680 TVD: 6,679
VS: 4,560' VS: 4,654 VS: 4,748'
i i
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ROP: 11,749ft/hr 700
N WOB: 14klbs 250
/) \ // RPM: 29.4rpm
\\i\ /\ RN SPM #1: 100spm
\/\\ / SPM #2: 85spm
SPP: 84psi
116api \\\ //lf\/ AN ROP (fuhjn)|
/N~ —1 oraum p
24fthr |/ M / d IRmat® il KamilinYss 250fthr | ¥
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P z
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8000 TG: 743u
800D C1: 88%
TG: 706u C2: 7.4%
C1: 88.5% C3: 3%
C2:7.2% C4: 1.6%
C3: 2.8%
C4: 1.4%
2,554 . w.fﬁc GAS (Uinits)
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1,640 11,650 11,660 11,670 11,680 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 1
R e e
T T T T T T T T T T T T
Sft-frm, rthy tex, blky-sb blky, rnd; MRL: dk CHK: med-dk gy, sft-frm, rthy tex, blky-sb blky, rnd; MRL: dk 5900 CHK: med-dk gy, sft-frm, rthy tex, blky-s
 frac, plty-sb plty gy-blk, frm-hd, ang frac, plty-sb plty gy-blk, frm-hd, ang frac, plty-sb plty
MD: 11,716 MD: 11,811
Inclination: 90.1° Inclination: 90°
Azimuth: 269° TVD (ft) | Azimuth: 270°
TVD: 6,679' TVD: 6,679'
VS: 4,842 VS: 4,937
i
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ROP: 11,949ft/hr 700 | 12009’ MD - 08/27/18
WOB: Oklbs E =
RPM: 27.3rpm =
SPM #1: 75spm
SPM #2: 78spm
SPP: 78psi
ROP (ft/tr)
api GAMMA (arf)
A - 35
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NS \ — : L A
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DanY \HVA.\ s o NN ALY 74tthr A T
o [~ N N e e )\\.}\ |
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b blky, rnd; MRL: dk CHK: med-dk gy, sft-frm, rthy tex, blky-sb blky, rnd; LS: 5900 CHK: med-dk gy, sft-frm, rthy tex, blky-sb blky, rnd; LS:
tan-gyshbn, frm-hd, mic xIn, occ bdd, blky-sb blk tan-gyshbn, frm-hd, mic xIn, occ bdd, blky-sb blk:
MD: 11,905’ MD: 12,000’
Inclination: 89.9° Inclination: 90.9°
Azimuth: 272° Azimuth: 274°
TVD: 6,679' TVD: 6,678'
VS: 5,030 VS: 5,124'
_ = ,




ROP: 125ft/hr
WOB: 22klbs
RPM: 50rpm
SPM #1: 73spm
SPM #2: 72spm
SPP: 2,926psi

700

(\
\ )
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/
{
Ar
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/

17u

0

g i

800D TG: 494u

800p C1: 88.6%
C2: 6.5%
C3:2.8%
C4: 2%

GAS (Units)

G1-C4 (unit$)

837u

r =t T
12,090 12,100 12, 12,130 12,140 12,150 12,160 12,170 12,180 12,190 00 12,210 20 12,230 12,240 12,250 12,260 12,270 12,280 12,290
—— — e =i e s === : —— : e e e . e e :
LS: tan-gyshbn, occ off wh, frm-hd, mic xin, occ bdd, blky-sb 5900 LS: tan-gyshbn, occ off wh, frm-hd, mic xIn, occ bdd, blky-sb
blky blky
MD: 12,094’ MD: 12,188 MD: 12,283’
Inclination: 91.5° Inclination: 90.6° Inclination: 88.7°
Azimuth: 277° Azimuth: 275° TVD (ft) Azimuth: 268°

TVD: 6,676'
VS: 5,217

TVD: 6,674
VS: 5,309

TVD: 6,675
VS: 5,403
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ROP: 150ft/hr 7po

WOB: 24.9kIbs i

RPM: 50rpm

SPM #1: 72spm

SPM #2: 72spm

SPP: 2,968psi
ROP (ft/Hr)
GANIMA (apf)

78api

T
49ft/hr N ae

000 TG: 349u
C1: 86%
C2: 7.7%
C3:3.7%
C4:2.6%

1-C4| (uhit$)

710u - 672u

12,320 12,330 12,340 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

7 7 | 7 7 5000 , T ,
LS: tan-gyshbi ff wh, frm-hd { bdd, blky-sb
LS: tan-gyshbn, occ off wh, frm-hd, mic xIn, occ bdd, blky-sh blky ”wnﬂw_\m n. occ off wh, frm-nd, mic xin, occ P DKY-S

blky

—_

MD: 12,377
Inclination: 89.3°
Azimuth: 262°
TVD: 6,677

VS: 5,497

TVD (ft)

MD: 12,472
Inclination: 89°
Azimuth: 260°
TVD: 6,678'
VS: 5,592
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700
250
UK A | /N S//\\
A \/\\I/\I e (/,\\1(\ /\ / =N \\ =N \\ \/ /\ /\ 159api — =~ \):\.
— e
ad ROP: 150ft/hr N N — NN
WOB: 20.5klbs Hob durly / \\ M
RPM: 100rpm GAMMA (adf) V/
SPM #1: 73spm
SPM #2: 72spm - ~
SPP: 2,910psi 250ft/hr M)
p a (\//ll \)\I\/\/((
\ =
0 \II\\/\I\I\lI\I\/\
0
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800p 2'Up TG: 1,910u 16.5' Down| |4
800D C1: 89%
C2:7.6%
C3:2.2%
C4:1.1%
GAS (Units)
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uniep 2,476u
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2,520 12,530 12,540 12,550 12,560 12,570 12,580 12,590 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 1
....... ) I - .__________________ﬁ
e e e e e e e e e e e e e e e e e
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SLTY SH: dk gy-blk, v slty, v p por, sub rnd qtzs grs, fr calc, tr 5900 LS: tan-gyshbn, occ off wh, frm-hd, mic xIn, occ bdd, blky-sb LS: tan-gyshbn, o
cal, tr Is, scat orng flor. blky, tr cal; SLTY SH: dk gy-blk, v slty, v p por, sub rnd gtzs grs, v blky, tr cal; SLTY !
calc, tr cal, scat orng flor. calc, tr cal, scat or
MD: 12,566' MD: 12,661
Inclination: 90.9° Inclination: 91°
Azimuth: 266° TVD (ft) Azimuth: 267°
TVD: 6,678' TVD: 6,676'
VS: 5,686 VS: 5,780
: = ,




ROP: 125ft/hr 700 ROP: 100ft/hr
WOB: 23.5klbs 256 WOB: 29.8klbs
RPM: 70rpm RPM: 70rpm
SPM #1: 72spm SPM #1: 72spm
SPM #2: 72spm SPM #2: 72spm
SPP: 2,940psi SPP: 2,984psi
ROP (ft/Hr)
GAMMA (ap)
A 63api
\|/\ /\/ \%.
- = LN A TN =S e — ==
—i ] v -~ ™~ h NA
NN~ AN~ 125ft/hr T — TV TN
0 i
¥
8000 TG: 1,451u
800D C1:87.1%
C2:8.5%
C3: 3%
C4: 1.4%
GAS (units)
G1-C4|(unit
1.852u L oes H.m,wm,oc 2,601u
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B | B = - JIEEEEES
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TSN ——— o - \\_\ STFFroSYS——————T T - - T ] p T
7 77
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2,740 12,750 12,760 12,770 12,780 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 1
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e ot e St s et e et e et o St s s et St e et et e e et s S s et s
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1 T 1 T T 1 T 1 T T 1 T
c off wh, frm-hd, mic xIn, occ bdd, blky-sb 5900 LS: tan-gyshbn, occ off wh, frm-hd, mic xIn, occ bdd, blky-sb LS: tan-gyshbn, occ off wh, frm-hd, mic
SH: dk gy-blk, v slty, v p por, sub rnd qgtzs grs, v blky, tr cal blky, tr cal
ng flor.
MD: 12,755 MD: 12,850' MD: 12,944
Inclination: 90.7° Inclination: 90.1° Inclination: 90.2°
Azimuth: 268° TVD (ft) Azimuth: 269° Azimuth: 269°
TVD: 6,675 TVD: 6,674 TVD: 6,674
VS: 5,874 VS: 5,969' VS: 6,063'
_ = L
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700 ROP: 150ft/hr
259 WOB: 28.7klbs
RPM: 50rpm
SPM #1: 72spm
SPM #2: 72spm
SPP: 3,073psi
ROP (ft/Hr)
GAMMA (apf)
42api
== 7 = =S - /\/.ﬁ —— o= \/X/\//\ Ve AN N~V A o~ hAa
e M ~ 120fthr Nu
9 L
800D TG: 1,061u
800p C1: 86.9%
C2:8.3%
C3:3.3%
C4: 1.5%
GAS (Units)
m.mowc G1-C4|(unit$)
- 2,768u
—
p—
= e EpE——
...udl\,\.\\ ,_de\(.\\\\\ R EE BRI Y 1,043u 840u
[ “__ T ) - 1,000u - 1,2¢
| 0 L R ) i
7 i === == e e FT el i =z
N . I A e YO I T A o s oy A ( o 4-\ %\‘-\
, _ % 3 | — _ ! et =t _ _

2,960 12,970 12,980 12,990 13,000 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 1

1 T 1 T
xIn, occ bdd, blky-sb 5900 LS: tan-gyshbn, occ off wh, frm-hd, mic xIn, occ bdd, blky-sb LS: tan-gyshbn, occ off wh, frm-hd, mic xIn, occ bdd, blky-sb
blky, tr cal, tr slty sh blky, tr cal, tr slty sh

MD: 13,039' MD: 13,134
Inclination: 90.4° Inclination: 89.4°
TVD (ft) Azimuth: 271° Azimuth: 265°
TVD: 6,674 TVD: 6,674

VS: 6,157 VS: 6,252




TVD: 6,675
VS: 6,346

TVD: 6,676'
VS: 6,439’

700 Mud Wt: 9.45 ROP: 75ft/hr
256 Vis: 38 WOB: 24.8klbs
RPM: 70rpm
SPM #1: 72spm
SPM #2: 72spm
SPP: 3,100psi
ROP (ft/Hr)
GAMMA (ap})
44api | A
-
- B N =S gp= aEnt >)\>((\,7_)T/\.)>\.(\. N AN — A~/ Il(/)l/)l) ASUD < / u
m HJUO“QJ: - — ~N—~" \l
¥ ki
8000 TG: 597u
80D C1:87.1%
C2:7.4%
C3:3.8%
C4:1.7%
GAS (units)
G1-C4|(unit$)
1,917u
Ou 1,103u \\\-...----,\\\\l\
il L e Z -
= == : = = o = TN \‘ é e
ASasian LHNA N ) \ - edi b LV
1 T 1 T et :

3,180 13,190 13,200 13,210 13,220 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 1
e
e e e e e e e e e e e e e e e
e e e e e e e e e e e e e e e e B
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 1 T T T T
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 T T T T T T T T T T T T T T T T T

T i T i T T i T ? T ?
5900 LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ bdd, LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ bdd,
blky-sb blky, tr cal, tr slty sh blky-sb blky, tr cal, tr slty sh
MD: 13,228' MD: 13,323
Inclination: 89.6° Inclination: 88.8°
TVD (ft) Azimuth: 270° Azimuth: 281°

7000




700 700
250 250
ROP (ft/Hr) ROP (ft/Hr)
GAMMA (apf) GAMMA (apj)
—— AN
L 125fthhr | = / \K / o < — . L~ /
—.y = ; \ N W A N T N Iy N\ N/ A~
\I/\\l(\/\/\\:/\l/l\l\ Nt— b~ I
0 ¥ 0
0 0
8000 17' Down ++ 8000
8000 8000
GAS (Units) GAS (Units)
G1-C4|(unit$) G1-C4 (unit$)
2,510u
\\\\ T Pason Gas D
. ason Gas Det —N\ —
-a\.-\.‘ NTTFT o u\.\\|||
0 - B R AR L R Sl =i 2
,400 13,410 13,420 13,430 13,440 13,450 13,460 13,470 13,510 13,520 13,560 13,570 13,600 13,610 1
= ] m [T ] m T T ] m T T ] = T — T > o T T — > e e
e T E T R G TET G ETITETETETITE Sooassenes : Eooansenan =
L L L e L e e e e e = Sisla ey T ey T e b L
5 T e e e S oy = —— T - T _—
o : , , - , , T e T T , e f_ T T e =
5900 LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xin, occ bdd, LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ bdd, 5900
blky-sb blky, tr cal, tr slty sh, CHK: med-dk gy, sft-frm, rthy tex, blky-sb blky, tr cal, tr slty sh
blky-sb blky, rnd; MRL: dk gy-blk, frm-hd, ang frac, plty-sb plty
MD: 13,417 MD: 13,512 MD: 13,606
Inclination: 86.9° Inclination: 88.6° Inclination: 88.6°
TVD (ft) | Azimuth: 278° Azimuth: 275° Azimuth: 273°
TVD: 6,680' TVD: 6,683' TVD: 6.686"
VS: 6,530' VS: 6,623' VS: 6715
= -— - ,
7000
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ROP: 150ft/hr 700
WOB: 27.8klbs 256
RPM: 50rpm
SPM #1: 73spm
SPM #2: 72spm
SPP: 3,242psi

[alys]
>

IMA (apf)

—
N 149ft/hr ] T~ //\|\\/:\|:\ N~ //()\u N\ \/\\/l\lll\\/) \/(l\/u\\////\\/\\//:\l\\/\\// N B M\
vald ~
ll/\\l
0
0
TG: 1,437u 8000
C1: 84.6% 8000
C2:10%
C3:2.9%
C4:2.5%
GAS (Units)
G1-C4 (unit$)

Pason Gas Detector Recalibration

- _
LB
c

T

3,620 13,630 13,640 13,650 13,660 13,670 13,680 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 1

e

i T i T i T i T i T i T T
LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ bdd, LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ bdd, 5900 LS: tan-gy.

blky-sb blky, tr cal, tr slty sh blky-sb blky, tr cal, tr slty sh blky-sb blk

MD: 13,701 MD: 13,796
Inclination: 88.3° Inclination: 87.8°
Azimuth: 272° Azimuth: 262° TVD (ft)
TVD: 6,688' TVD: 6,691'
VS: 6,809' VS: 6,904
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13871'-8/28/2018 ROP: 150ft/hr 700
WOB: 39.4Klbs 250
RPM: 50rpm
SPM #1: 73spm
SPM #2: 72spm
SPP: 3,321psi

m
)

P(ft/hr)

63api - /]
|

152ft/hr MIMMTT\AA

TG: 1,056u 000 TG: 1,332u
C1:81.8% C1:82.6%
C2:11.3% C2:10.7%
C3:3.6% C3:3.5%
C4:3.3% C4:3.2%

WV 103ft/hr
— - N~ NN\~ NPZNPY =
29api

0 00 o D

1-C4| (uhit$)

[ o ~—
_ T T T F T T -7 h Ry (U
- = - I . I gt SN i el T . - - =~ o
= — = e L e o P 2\
——— : = 2
rd
- - - o m b - - o -l - -l - - -l
. T L

3,840 13,850 13,860 13,870 13,880 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 1

L ’ , o , f f | f f f 5900 f f f |
u:w:._ﬁ_o“. Q_HHn oﬂ wh, frm-hd, mic xin, occ bdd, LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ bdd, LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIi
y, trcal, trslty s

blky-sb blky, tr cal, tr slty sh blky-sb blky, tr cal, tr slty sh

MD: 13,890' MD: 13,985
Inclination: 87.8° Inclination: 86.5°
Azimuth: 260° Azimuth: 267° TVD (M)
TVD: 6,695 TVD: 6,700
VS: 6,998 VS: 7,093

7000




ROP: 301ft/hr Mud Wt: 9.5 | 7?0
WOB: 29.3klbs Vis: 44 250
RPM: 50rpm
SPM #1: 73spm
SPM #2: 72spm
SPP: 3,307psi
121api
ROP (ft/hr) —
A \ | —ONMA (ah L/ N \E\)/r N
— N / N N ~ =R N—"
| =~ AN~ |~ Z 1 ~"N_~ ~ NA
/] AT T T f N 301ft/hr
N\
N
0
0
+
15' Up 800D TG: 3,155u
s 8000
C1: 84.2%
C2:10.4%
C3:3.1%
m.mwﬂpc C4: 2.3%
- GAS (units) 3,793u
G1-C4 (unit$) ||
g
- = “\ 1-=1-F A
CPEEEEEEE Sy HIPE L \ \s
wmu_._.,h _ o e = ~Nv
| ] "
=~ 1
T = E — D s ok ot SN ! R A A A A A A . A A ) S Y
_ 1 S : mapesy
4,060 14,070 14,080 14,090 14,100 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 1
e e e e e e e e e e e =
T T T e e e s e e s P
7 7 7 7 7 I 7 7
1, occ bdd, LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ bdd, LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ bdd,
blky-sb blky, tr cal, tr slty sh; TR SS: wh, sft, w srt, ply cons, blk blky-sb blky, tr cal, tr slty sh; SS: dk gy, frm-hd, f gr, sb ang-sb
lith frags, pyr incl rmd, mod w srt, w cmtd, sl calc, slty mtx;
MD: 14,080 MD: 14,174 MD: 14,269

Inclination: 85.2°

Inclination: 87°

Inclination: 88.2°

. TVD (ft
Azimuth: 268° Azimuth: 266° ™ Azimuth: 266°
TVD: 6,707 TVD: 6,713' TVD: 6,717"
VS: 7,187 VS: 7,281 VS: 7,376'
= ,
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ROP: 401ft/hr 7po
WOB: 26.9klbs i
RPM: 100rpm
SPM #1: 85spm
SPM #2: 84spm Am\:QE
o e
L SPP: 4,217psi g ] 1/ van )/.\
>
\Y A L P (ft/tr)
aWWan - |. AT N -~ p GAMNA (arf) - rd A
pal L — //| \\|/|\\ /\ /I/:\ A - ™ [N 131lapi
0
0
8000 TG: 2,680u
806p C1:85.2%
C2:9.7%
C3:2.9%
0100 C4:2.3%
3,584u 4,000u l
- GAS (units)
G1-C4 (unit$)
\\\ \‘\ . g \\ \|\| ™ III
\% \\\\|‘| \\\\ \l\\‘l\\\llu..llllll’ - - = 1,292u
, Veetlls v N—"T" R R ECIE Sk b i ey sy W
’l\\\s \\\ 2 l’lll\\. 1T -
~ = v
I e e S T O O oy o ot S ML A A P Y el by o e e o o s o I e A O Y O e ol o e U e o N Sy P S
_ ! oC T

4,280 14,290 14,300 14,310 14,320 14,330 14,340 14,350 14,360 14,370 14,380 14,390 14,400 14,410 14,420 14,430 14,440 14,450 14,460 14,470 14,480 14,490 1

| 5000 | | 1 | | |

Ss: dk gy, frm-hd, f gr, sb ang-sb rnd, mod w srt, w cmtd, sl calc, SS: dk gy, frm-hd, f gr, sb ang-sb rnd, mod w srt, w cmtd, sl calc,
slty mb.LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xin, occ slty mtx;LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ
bdd, blky-sb blky, tr cal, tr slty sh: bdd, blky-sb blky, tr cal, tr slty sh;

MD: 14,364 MD: 14,458'

Inclination: 89° TVD (ft) Inclination: 89.3°

Azimuth: 266° Azimuth: 268°

TVD: 6,719' TVD: 6,721'

VS: 7,471 VS: 7,565

_ - = ,
7000




ROP: 360ft/hr
WOB: 29.8klbs
RPM: 100rpm
SPM #1: 85spm
SPM #2: 84spm
SPP: 4,224psi
~ e D ~ R
<= IVA/\“vA/\ ~— | d uy
N TN AN
143ft/hr
N
0 28api
T T
8 x 7.5' Down
8 [
TG: 2,036u
C1: 81.8%
C2:11.4%
C3: 3.8%
C4: 3%
m 3,598u
—
2.461u aEEET ,MIII
= L Sr- .// 1,112u
— T |--F - 1-----FSII NNy oy I 1,643u
| S ||..||,..//z T} - Frii
-uuuu..llu Ll G gl el iy Bt il iy B il ey Bl i iy e i e e R R T |_|_ pofozdonooay e e P o oy o e e P
14,510 14,520

14,530 14,540 14,550 14,560

14,630 14,640 14,650 14,660 14,670 14,680 14,690 14,700 14,710 1

HHHHHF

=-HHHHHF

I T
SS: med-dk gy, occ tan, frm-hd, f gr, sb ang-sb rnd,

cmtd, sl calc, slty mtx;

MD: 14,552
Inclination: 91°
Azimuth: 272°
TVD: 6,721'
VS: 7,658

T T
LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, occ bdd,
blky-sb blky, tr slty sh; SS: dk gy, frm-hd, f gr, sb ang-sb rnd, mod
w srt, w cmtd, p por, sl calc, slty mtx;

MD: 14,647
Inclination: 89.9°
Azimuth: 274°
TVD: 6,720

VS: 7,752




ROP: 100ft/hr 7po
WOB: 27.4klbs 20
RPM: 70rpm
SPM #1: 73spm
SPM #2: 72spm
SPP: 3,221psi 134api yax
Il I p———
ROP (ftihr) 1T ~N \ N—" ]
GANIMA \ 300ft/hr /I\\llll \\
) ™~ | \
ll\wm/ I\\ | N L 1|
A NNERC et /
~— T WOI
N/
i \/\1\ RPN
SPRe pun SPN
e . o SPN
g SPP
8000
bob TG: 2,354u
C1:82.8%
C2:10.8%
C3:3.6%
C4:2.8%
GAS (Units)
G1-C4|(unit$) N\_.ch
2,624u - 2
= — |
892u \\\.\\ll_qun,lll\||..||||l||.../||||||.. \\\x\\\\ll..”.lll”l”l lﬂ“
me g 1 _r
ol S e pgn ~ - -
g \“\u..l”llllllu I\n.lll\ll“\l... 0
AL L LI z IR I N L o O o R el P g iy g s g Ty el L A R A A PR A R el Rl R A, R EE A L EE TR R CE Y B PR
_ f “ 1 i

4,720 14,730 14,740 14,750 14,760 14,770 14,780 14,790 14,800 14,810 14,820 14,830 14,840 14,850 14,860 14,870 14,880 14,890 14,900 14,910 14,920 14,930 1

T 1 T 1 T 1 T 1 T 1 T 1 T
SS: dk gy, frm-hd, f gr, sb ang-sb rnd, mod w srt, w cmtd, p por, 5900 SS: dk gy, frm-hd, f gr, sb ang-sb rnd, mod w srt, w cmtd, p por, SS: dk gy-gy, frr
sl calc, slty mtx; LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic sl calc, slty mtx; LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic por, sl calc, slty
xIn, occ bdd, blky-sb blky; SLTY SH: dk gy-blk, v slty, v p por, xIn, occ bdd, blky-sb blky, tr slty sh. mic xIn, occ bdd

sub rnd qgtzs grs, fr calc,

MD: 14,742 MD: 14,836 MD: 14,931
Inclination: 89.4° TVD (ft) Inclination: 89.8° Inclination: 90.3
Azimuth: 274° Azimuth: 272° Azimuth: 272°
TVD: 6,720 TVD: 6,721' TVD: 6,721'

VS: 7,846' VS: 7,939 VS: 8,033
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700 ROP: 151ft/hr
250 WOB: 36.7klbs
RPM: 100rpm
SPM #1: 85spm
SPM #2: 84spm
— T B wﬂowz\,:q L o~ / SPP: 4,168psi
7 o
L T hY\ N~ ———— /l‘./ \ /l\\
| — GANIMA (ap)
: 402ft/hr || 117api d SN // N_LU L~
3: 34.1klbs \ 1 N
: 100rpm vﬂl \lvn
| #1: 85spm B K:\
| #2: 84spm o | —
: 4,230psi 0
800p |16 190130 M 300p
8000 C1: 81.5% 3000
C2:11.5%
C3: 3.9% Gas Scale change
C4:3.1%
645u GAS (units) 7 GAS (Uni
G1-C4|(unit$) 2,460u 3,525u G1-C4|(u
733u \ 4 N B 5 SR S P -
\\ll\ S /lll \\\ \\\I\ I II/
/| = r/ll”’l = _ == \\|\| III”lII _
g A B =TT W Py ~ TN L - + -
L~ LT 4= ~ o
-~ ~ SkLoL N III
= 0 SSN——m0
=ks I gy [y - £ =l - == Rt o T Tt S O o e o ) A [ ey [ s g g e T o o Tl el el Tt e el ol e s ol el el e L [
T L
1,940 14,960 14,970 14,980 14,990 15,000 15,010 15,020 15,030 15,040 15,050 15,060 15,070 15,080 15,090 15,110 15,120 15,130 15,140 15,150 1
ot _ : .m. = ". _4_ .". _..m. = _ : .m. = ". : ”
EEE e T e T
T T T T T T T T T ]
e e eE==
1 T 1 T 1 1 T 1 T 1 T = : = ,_ = : | = : “. : ,
n-hd, f gr, sb ang-sb rnd, mod w srt, w cmtd, p 5900 SS: dk gy-gy, occ It gy, frm-hd, f gr, sb ang-sb rnd, mod w srt, w LS: tan-gyshbn-It gr, occ off wh, frm-hc
mtx; LS: tan-gyshbn-It gr, occ off wh, frm-hd, cmtd, p por, sl calc; LS: tan-gyshbn-It gr, occ off wh, frm-hd, slty sh; SS: dk gy, frm-hd, f gr, sb ang-
, blky-sb blky, tr slty sh. mic xIn, occ bdd, blky-sb blky, tr slty sh. p por, sl calc;
MD: 15,025 MD: 15,120
g TVD (ft) Inclination: 91.1° Inclination: 91°

Azimuth: 272°
TVD: 6,720
VS: 8,126

Azimuth: 271°
TVD: 6,718'
VS: 8,220’




700 ROP: 125ft/hr
256 WOB: 29.1klbs
RPM: 70rpm
SPM #1: 72spm
SPM #2: 72spm
SPP: 2,857psi
ROP (ft/Hr)
GANIMA (ap)
<N N /T
/] YhanVa /1 N /Y
/ il o /\/(/\l\)l(\(\)/\/
— ; a 1
/. r\\| ™ / 34api \/ L =
/| N ~ N
\/\(\):\\ T\ Al | N\~ A\ - /\\/( /] l\\ d L/ —
~ \ad ,
0 won\:ﬂ
+
300p TG: 1,063u % B.5'Up
Sp0p C1: 79%
C2:12.3%
C3:4.3%
C4: 4.3%
GAS (units) H.O,N@:
G1-C4|(unit
¢ ) 1,138u -
>~
A\ (N aree UII) son v
u(\\\ WS L / .‘|\||ll|..z \I\ RN - 692u
/ a\;/\\\|::....\||t|-.-::|\ V.-~ —~
- ’ r/ 4 y \\l ”Ill\l\ LL+aad .Illl > —
’ MERPLS 703uf> L P EE R P ol il S py Sy
0 H ﬁ S e
P e el E T A P I A O o e o e e P e e L e T ok s EF Tl e e Bl e e e e et R R R o i e e o Y T g PR ) O A O O [ A [ ) oEs I o T I T Tt - g oy o s g oy
LI | T L a e
15,170 15,180 15,230 15,240 15,280 15,290 15,340 15,350 15,360

5,160

. . .
I I I I I =S
T
I I I I I le=s
T
I I I N le=s
T
I I I I I le=s
T
I I I I I ==

| T | T = 1 = = = 1 T 1 T 1 T
I, mic xin, blky-sb blky, tr 5900 LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky; LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky;
sb rnd, mod w srt, w cmtd, SS: dk gy, frm-hd, f gr, sb ang-sb rnd, mod w srt, w cmtd, p por, SS: dk gy, frm-hd, f gr, sb ang-sb rnd, mod w srt, w cmtd, p por,
sl calc; sl calc;
MD: 15,214' MD: 15,309
D Inclination: 90.3° Inclination: 88.8°
Azimuth: 270° Azimuth: 271°
TVD: 6,717 TVD: 6,718
VS: 8,314 VS: 8,409'
_ i
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700 Mud Wt: 9.5 ROP: 99ft/hr
i Vis: 40 WOB: 23.1klbs
RPM: 100rpm
SPM #1: 72spm
SPM #2: 72spm
SPP: 3,199psi
ROP (ft/Hr)
GANMMA (apf) 108api
L Nt N A
L~ A\ — NN —
oYY R N/ ] (\/)\(I(ll\(/)k)(kI((\k((/5(\()(()\()(()\/\\//(\)\ (l()(\(\)(k/\/\/
™~
+
\ 150ft/hr /:/\l
g vV
; 1
3000 TG: 460u
3pop C1:74.3%
C2: 13.5%
C3: 5%
C4:7.2%
GAS (Units)
G1-C4|(unit$)
mﬂmc
R 349u 183
R ARRRR B Sxs s Ao R ARSARRRRAR ARNA 2RHB SadAi ARRSH FHARE RS ARARA AR
boeasbacdoiacaocda b d b Lo bl Tl Anaadanasaa
= : i

15,460 15,470 15,480 15,490

= 7 = i T 7 = : : : T i i T ;
5900 LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky; LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky;
SS: dk gy-It gy, frm-hd, f gr, sb ang-sb rnd, mod w srt, w cmtd, p SS: dk gy-It gy, frm-hd, f gr, sb ang-sb rnd, mod w srt, w cmtd, p
por, sl calc; por, non calc;
MD: 15,404 MD: 15,498 MD: 15,593
Inclination: 89.1° Inclination: 88.6° Inclination: 87.8
Azimuth: 274° Azimuth: 268° Azimuth: 277°
TVD: 6,719 TVD: 6,721' TVD: 6,724
VS: 8,503' VS: 8,596' VS: 8,690
_ - = -—
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700 ROP: 74ft/hr 700
256 WOB: 37klbs 256
RPM: 71rpm
SPM #1: 73spm
SPM #2: 72spm
SPP: 2,863psi
ROP (fthr) mwﬁﬁb\))/\
GAMMA (apf) \lm IMA Yaph)
\/\/\/\. M TYY ():\/ 36api N /T .\\
A api AL BNV V=N P N o~ ——_ | \ / ™ A%
~ )\(\)—, AN A Y 1YY V] ~~ AT T~ ~ MANA A V
0 4 M—F@ES_‘ 0 S
0 [ o 9
3000 TG: 387u 32'Up ++ 3000
3000 C1: 73% 3000
C2:14.1%
C3:5.1%
C4:7.7%
GAS (Units) GAS (Units)
G1-C4|(unit$) G1-C4 (unit$)
853u
605u 1
i ui 408u PR —_T N\ \..\Hluxnuu.,||\\\ /(w..... \lll/

. EROZE B T\ Y T N T ¥ T T e
o \ sysppng= PSP ESENEY Sraea=Rg iy i Al . ’ o <= ~-
Q- P I S . e O e T O I S O o i I U O T o o e e g R e g IO

_ ; }

15,610 15,620 15,630 15,640 15,650 15,660 15,670 15,680 15,690 15,700 15,710 15,720 15,730 15,740 15,750 15,760 15,770 15,780 15,790 15,800 15,810 1
e ) F ,
T e e =y e ey ;
5900 LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky; LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky; 5900
TR SLTY SH TR SLTY SH
MD: 15,687' MD: 15,781'
" |rvo (ft) Inclination: 86.4° Inclination: 85.6° TVD (ft)
Azimuth: 283° Azimuth: 274°
TVD: 6,729' TVD: 6,736'
VS: 8,780' VS: 8,871'

_ = :

7000 7000




Azimuth: 269°
TVD: 6,742
VS: 8,965'

Azimuth: 268°
TVD: 6,745
VS: 9,059

ROP: 301ft/hr 700
WOB: 28.5klbs 256
RPM: 100rpm
SPM #1: 79spm
SPM #2: 78spm
: SPP: 3,862psi —~ P
133api — ~ =
TN TN - N MT N TNV "
o ~ N 3\\\ A\ AN L ol 1 — ROP (ft/ L
N / VI\ N J GA ?ﬁb
250ft/hr > N\ e
Vet /
. Y
0
0
TG: 725u 3000
C1:80.6% 8p0p
C2:11.7%
C3: 3.6%
C4:4.1%
GAS (unif
Q1-C4l(u
1,022u
926U Ry
g R ~ g I RS RN SRRETE
— - VeChs A
B e PSR Al iln
R L - i, & o
ﬁ}mum‘ul.}mmul ||.|.||.|.||.|.||_|_||||.||.|.||. B el e eyl e A i Sy el i iyl S = i ol e el i Q-ra-l-d ol il Bl il i
5,820 15,830 15,840 15,850 15,860 15,870 15,880 15,890 15,930 15,940 15,950 15,960 15,970 15,980 16,000 16,010 16,030 1
_ = ,
F F
, , , _ , , _ 3900 SLTY SH |
SLTY SH: dk gy-blk, frm-hd, gt tex, LS: tan-gyshbn-It gr, occ off :
SLTY SH: dk gy-blk, frm-hd, gt t b plty-sb blky, sl cal
wh, frm-hd, mic xIn, blky-sb blky; TR PYR gy-bik, frm-nd, gttex, sb piy-sb blky, sl cale
MD: 15,876 MD: 15,970
Inclination: 87.2° Inclination: 88.9° TVD (ft)

7000




ROP: 250ft/hr 700
WOB: 26kibs >0
RPM: 100rpm
SPM #1: 85spm
SPM #2: 84spm \)fl\//\\//
143api SPP: 4,157psi /A N
LT\ A ] = A !
AV NYB=SSY AT N NN T - \ i
A/ N~ AT \ RO t/hr) A~ H“_.ﬂmb_ I~
N — —— | N\~ GAMMAN) AV TN N /TN
w&oﬁ,qu — /\]‘/\ll\l/\ \ N I\:\ /%\
\ 250ft/hr
o
0
L
TG: 523u wwww
Cl:77%
C2:13.8%
2,105
C3: 4.4% |
C4: 4.8% \\ il
GAS (unif \I/” A4
Gr-cafin -~ | TN~ f TG: 2,048u
952u 758u < Sef~ie b Sy C1: 84.7%
o 766u C2:9.9%
4. \\”|| ..J,{ C3: 3%
n /- EENERRE I SRR EE Y Y FE R C4:2.4%
lI_l_ el s ===~ - - - - - - == = == - el el —n e—— %II — e — e s

5,040 16,050 16,060 16,070 16,080

16,120 16,130 16,140 16,150 16,160 16,170

16,200

16,210

16,220 16,230 16,240 16,250 1

T
dk gy-blk, frm-hd, gt tex, sb plty-sb blky, sl calc SLTY SH: dk gy-blk, frm-hd, gt tex, sb plty-sb blky, sl calc 5900 SLTY SH: dk gy-blk, frm-hd, gt tex, sb pl
dk gy-blk, sl brn, f gr, frm-hd, arg, slty mt
calc
MD: 16,065' MD: 16,160' MD: 16,254
Inclination: 90.5° Inclination: 92° TVD (ft) Inclination: 9
Azimuth: 266° Azimuth: 266° Azimuth: 266
TVD: 6,745 TVD: 6,743' TVD: 6,740
VS: 9,154 VS: 9,249’ VS: 9,342
_ = -




16277' MD - 08/29/18 ROP: 250ft/hr 700
WOB: 33.7klbs 256
RPM: 100rpm
SPM #1: 85spm
SPM #2: 84spm
SPP: 4,176psi
A1
/N \ N ROP (t/
o~/ \ (flhr)
- [~ /\\l\\l/\l/ puin GANIMA (apf)
— NN S — T — \\II\III 7 1N
—
NA
/N AN 26api I
1 N MNAANA )~ PN | R A
0 EE.E,
+ i
+ [1.5' Up 3000 TG: 692u
2,416u 3000 C1:80.2%
TN C2:11.8%
/ /I/ C3:3.8%
T N C4:4.2%
4 o N
Sl AN /Il
TNo /{ GAS (Unifs)
e N 912u Q1-C4| (unit$)
=l N |
~~TN -
,11// T~
~ - = T N
N L _ o= =T 7NN ke 4 iy
1 Pt - TN FID\ L
T~V ~~f-- WEEESE
™ d e
R s ) . oy P ) S e bt = 0
Rl T S N R TT P A Ay Ay e EECE [0 I Y S ) S R MR L L N N N

5,260 16,270 16,280 16,290 16,300 16,310 16,330 16,340 16,350 16,360 16,370 16,380 16,390 16,400 16,410 16,420 16,430 16,440 16,450 16,460 16,470

: : ] - T T T ==
y-sb blky, sl calc, SS: LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky; LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky;
X, ply srt, mod w cons, sl SS: dk gy-blk, sl brn, f gr, frm-hd, arg, slty mtx, ply srt, mod w SS: dk gy-gy, sl brn, f gr, frm-hd, arg, slty mtx, ply srt, mod w

cons, sl calc cons, sl calc

MD: 16,349' MD: 16,443
2.3° Inclination: 91.1° TVD (ft) Inclination: 90°
° Azimuth: 266° Azimuth: 264°

TVD: 6,737 TVD: 6,736'

VS: 9,437 VS: 9,531
. ) ,
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ROP: 75ft/hr
WOB: 32.4klbs
RPM: 50rpm
SPM #1: 73spm
SPM #2: 72spm
SPP: 3,294psi

ivel

T

49api /A
\/\\/\: \/I\/\%ﬁ/\/\ /\/\u |/\//\/\|l/l

Nﬁ.::,ﬂ

oO®

TG: 657u
C1: 79.7%
C2:12%
C3: 4%
C4: 4.3%

)

LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky;
TR SLTY SH

MD: 16,538'
Inclination: 89.1°
Azimuth: 264°
TVD: 6,737

VS: 9,626

1 T 1 T 1
LS: tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky;
TR SLTY SH

MD: 16,633
Inclination: 88.1°
Azimuth: 265°
TVD: 6,739'

VS: 9,722




ROP: 99ft/hr 700
WOB: 23.8klbs 250
RPM: 50rpm
SPM #1: 73spm
SPM #2: 72spm
SPP: 3,117psi ]
! 124api
” /" TN — ™N P o —~ AT~
VAR cama o) N T TN/ [N~
\\ l/\ \ /\l/ AN ] _ll\ll/\\l)l\{
» 250ft/hr Sn i
\I ~—
~ L 14 <
/\[ \/ =4 0
0
N 30"Up 3p0p TG: 605U
spop C1:76.7%
C2:13.6%
C3:4.8%
- 50,
1,723u C4: 5%
/ GAS (Units)
\\ L / Q1-C4|(unit$)
\\\ Y ,ll\ll
’ ~\7 ./ 742u
A
N - R RS Pt M EEES T i i - - ToRLLLTT
0 =<t L[+- -\
8 I o ek o e L P A 1 A I N N T I ) e boad- A N
Fes e = fageey e e 5
5,700 16,710 16,720 16,730 16,740 16,750 16,760 16,770 16,780 16,790 16,800 16,810 16,820 16,830 16,840 16,850 16,860 16,870 16,880 16,890 16,900 16,910 1
R e e S e e s e e e A e e e e T ; , - : ;
SLTY SH: dk gy-blk, frm-hd, gt tex, sb plty-sh blky, sl calc, LS: 5900 SLTY SH: dk gy-blk, frm-hd, gt tex, sb plty-sb blky, sl calc; TR
tan-gyshbn-It gr, occ off wh, frm-hd, mic xIn, blky-sb blky; TR LS, TR CAL
CAL
MD: 16,727' MD: 16,822’ MD: 16,916
Inclination: 87° TVD (ft) Inclination: 89° Inclination:
Azimuth: 268° Azimuth: 270° Azimuth: 2
TVD: 6,743' TVD: 6,747" TVD: 6,748
VS: 9,816' VS: 9,911' VS: 10,004
_ = = -
7000




7000

ROP: 99ft/hr 700
WOB: 32.7klbs 256
RPM: 100rpm
SPM #1: 83spm
SPM #2: 82spm 130aDi R
.\> SPP: 3,894psi A N A p A Thank you for choosing
1/ T ™~ N . .
N /NP NN MYV N/ /.(\ Rob (it N TN MNLAL- U NN Columbine Logging
GAMMA (apj)
160ft/hr
\\I\I\\l\\ A V1 —— ™
0
0
300p TG: 437
boh c1me M\ Reached TD @ 10:28 hrs MDT
. . 0
018/29/2018 17,087' MD
C2: 13.9% ’
C3: 5%
C4: 6.4%
GAS (Unifs) TD: 17,087' MD
G1-C4 (unit$)
643
43U moN_E
- 568u -
T -7 :W-|||\|\\...|l||||.‘|:||| i i I SYSEEEE N S st Y o o gy s g g P e
=gyl ) ST, O A P i 9 K s 3.0 s-tAbBASARSAS ARSI NS AN AansAn S
_ = =
5,920 16,930 16,940 16,950 16,960 16,970 16,980 16,990 17,000 17,010 17,020 17,030 17,040 17,050 17,060 17,070 17,080 17,090 17,100 17,110 17,120 17,130 1
_ f | | 1 f | 2900 T T T T T T
SLTY SH: dk gy-blk, frm-hd, gt tex, sb plty-sb blky, sl calc; TR SLTY SH: dk gy-blk, frm-hd, gt tex, sb pity-sb blky, sl calc; TR
LS, TR SS, TR CAL LS, TR CAL
' MD: 17,010' MD: 17,087"
88.6° Inclination: 89.6° Inclination: 89.6°
71° Azimuth: 273° Azimuth: 273°
_ TVD: 6,750 TVD: 6,751'
VS: 10,097 VS: 10,174
_ |
PTB




7,140 17,:




