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Wells Ranch State AA21-69-1HN(HORZ)

SEC 21-T6N-R63W
COLORADO

USA
05-123-37598-0000
DJ BASIN

1/6/2014

LAT: 40.46748°N
LONG: 104.43414°W

951' FSL
528' FEL

LAT: 40.46573°N
LONG: 104.44889°W
1'FSL

535' FWL

4731

6050’ To
NIOBRARA "C" CHALK

MUD;WATER;POLY

County WELD

Rig Number H&P 322

Field WATENBERG

Drilling Completed 1/13/2014

K.B. Elevation 4755

11049 Total Depth 11049’

Company Noble Energy Ir

Address 1625 BROADW
DENVER, CO €
(303) 228-4000

Name MIKE GREENE
Company COLUMBINE L
Address 2385 S. LIPAN

DENVER, COL!
(303) 289-7764
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Geologist

; JEREMY LOFTNESS

OGGING, INC.
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ORADO 80223
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— ARGILLACEOUS ~~ GLAUCONITE *+ TUFFACEOUS

# ARGILLITE GRAIN ~s GYPSIFEROUS

Stringer
E BENTONITE % HEAVY MINERAL
™, BITUMENOUS SUBSTANCE .a. INOCERAMUS
v BRECCIA FRAGMENTS K KAOLIN ianmf BENTONITE STRINGER
41 CALCAREOUS T MARLSTONE == COAL STRINGER

m CARBONACEOUS FLAKES 3 MINERAL CRYSTALS mmmmmm DOLOMITE STRINGER

Ewmes ANHYDRITE STRINGER

4 CHTDK 5 NODULES Emmmm GYPSUM STRINGER

&£ CHTLT = PHOSPHATE PELLET! =% LIMESTONE STRINGER
== COAL - THIN BEDS P PYRITE T+ MARLSTONE (CALC) STRG
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Rock Types
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e SALT-PEPPER SANC [ TUFF
—— —"— SHALE

[ \WELDED TUFF
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i1 QUESTIONABLE

i} SPOTTED STAINING
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E EARTHY
B FENESTRAL

F FRACTURE
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Other Symbols

-5 MoLDIC x FAULT %] WIRELINE TESTED - LEFT E EARTHY
0 ORGANIC [—*] FORMATIONTOP  [5* WIRELINE TESTED-RT  F¥ FINELYXLN
P PINPOINT 4% GAS SHOW B GRAINSTONE
" VUGGY BT VN DEPTH Rounding L LITHOGRAPHIC
. ) \_%_\ NORMAL FAULT A ANGULAR M3 MICROXLN
Engineering
# olLsHow F ROUNDED M= MUDSTONE
& BIT % OVERTURNED STRATA & SUBANG PS PACKSTONE
+ CONNECTION (LEFT) W_M REVERSE FAULT I" SUBRND T WACKESTONE
B CONNECTION (RIGHT) 4] SIDEWALL CORE (LEFT)
4HH CONNECTION GAS [ SIDEWALL CORE (RIGHT) Textures Sorting
J: CORE - LOST ## SLIDE B BOUNDSTONE I MODERATE
SURVEY C CHALKY P POOR
+* DST INTERVAL {8 TRIP GAS <X CRYPTOXLN L WELL
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ROF CROmME (A1) qermraiap) 10 / a L
Gammz NS NS / \ o~ | B
Began Build @ 6111’ MD; \
1319 hrs, 01/09/2014 <
ho 0
100 6000
10000 600000
Total Gas & Chromatograph BEGIN 50' SAMPLE INTERVALS
O>m N N S N S S S S S S A |
Cl=-==-- COLUMBINE LOGGING INC. RIGGED UP | | GAS (lnits) KOP @ 6111'MD
C2mmmmes ON 01/07/2014.MANNED 2-PERSON QL4 (Pr
C3 - - LOGGING WITH BLOODHOUND GAS 1905u , a8 1463u
C4 remmeeene CHROMATOGRAPH #0315 N y = SRS auba b I
LT N 4 AT
B B e B i ma o s e e e e e e e T . 1 - TEAT LI LT X ] =
Depth Labels 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 6,140 6,150 6,160 6,170 6,180
% Lith
0 7 7 7 7 5100% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ
BHA # 2 mod sft - mod firm, sb plty - sb blky, shy - mod sft - mod firm, sb plty - sb blky, shy - mod sft - mod firm, sb plty - sb blk
Motor Number: slty tex, non calc slty tex, non calc f | Ity tex, non calc 7
Bit Size: 8.750 e i
Manufacturer: Sperry Drilling . MD: 6,122 ; :
Manufacturer: mo:_:scmamqm_s:: TVD: 6,036.93" MD: 6,169
Model: Sperry Drill Inclination: 3.41 ° TVD: 6,083.61"
well Bore _,\_onm__ na Azimuth: 251.58 ° Inclination: 9.59 °
Serial Number: 675-1043 TVD (ft) VS: -363.25" Azimuth: 258.17 °
VD Serial Number: JH7683 VS: -357.96"
Bend: 2.0
Nozzles: 5x16
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C1: 65.0%
_~1C2: 14.0%
] C3: 16.0%
. L~ 3041u
GAS (units) o . 2755u dad,
c1-c4 Aw_umz_ g I C4: 5.0% 2699u  gm pe = a1 w&m
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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 6,360 6,370 6,380 6,390 6,400
dk gy, 95% SILTY SH: m-dk gy occ gy brn, firm-sl | 90% SILTY SH: m-dk gy occ gy brn, firm-sl 100% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ dk gy, 100%
y, shy - sft, rthy-sl sity rr— i i sft, rthy-s! slty rr— i i mod sft - mod firm, sb plty - sb blky, shy - —{mod sft - mod firm, sb plty - sb blky, shy - mod s
5% SHY SS: wh - It gy sme s&p, fgr, sbrd- |10% SHY SS: wh - It gy sme s&p, f gr, sb slty tex, non calc slty tex, non calc, tr ss slty te

=£.5b ang, fr srt, fri, mod por, arg cmt, occ biot

rd- sb ang, fr srt, fri, mod por, arg cmt
| | |

MD: @.M”_.N ' _ MD: @.N@h ' 7 ] _ 7 ......... = e T iy :
TVD: 6,13068" | TVD: 6,176.26 MD:6,312" | MD: 6,359 i
Ty clination: 12.92 Inclination: 15.27 ° TVD:6,222.23" TVD: 6,266.57" MD: 6,4
Azimuth: 251.85 Azimuth: 253.42 ° Inclination: 18.15 Inclination: 20.61 ° TVD: 6,2
VS: -348.65 VS: -337.31" Azimuth: 258 © . . o Inclinatic
) Azimuth: 266.11
VS: -323.57 VS: -308.02" Azimuth
VS: -29(
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”_.”_.ww: . ehnhn 4124u
Cl: 69.0% hwwm1 Cl: 64.0% [
C2: 16.0% 3206 4102u /. 7~ C2: 18.0%
C3: 12.0% u v, . 0
1| | 2768u ca 3.0% 31950  gg — // el PR i
i) : .0% L~ N \\ ~ N \\\ %4 w» o C4: 6.0%
- \\\l\l\ N \ AREET RN III _—~ P -C4(( L
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=“rrrT -=rT -~ - ~ 4 ~ -
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6,410 6,420 6,430 6,440 6,450 6,460 6,470 6,480 6,490 6,500 6,510 6,520 6,530 6,540 6,550 6,560 6,570 6,580 6,590 6,600 6,610 6,620

T [l I T
SILTY SH:med gy - gy, occ dk gy,
ft - mod firm, sb plty - sb blky, shy -

X, hon calc, tr ss

100% SILTY SH:med gy - gy, occ dk gy,
mod sft - mod firm, sb plty - sb blky, shy
slty tex, non calc,

11.04"

n: 23.7 °
1 277.22°
.36 "

100% SILTY SH: gy - dk gy, occ dk gy, mod

- sft - mod firm, sb plty - sb blky, shy - slty tex,

non calc,

100% SILTY SH: gy - dk gy, occ dk gy, mod
sft - mod firm, sb plty - sb blky, shy - slty tex,
non calc, 7 7 7

Logger Top: Sharron Springs
6593' MD, 6466' TVD

100% SILTY SH: gy - dk
sft - mod firm, sb plty - st
non calc, tr bent

TVD. (1)

T
MD: 6,502
TVD: 6,395.46"
Inclination: 30.78 °
Azimuth: 273.67 °
VS: -248.35"

MD: 6,549
TVD: 6,433.92"
Inclination: 39.26 °
Azimuth: 270.1°
VS: -221.93"

MD: 6,597

TVD: 6,468.69"
Inclination: 47.79 °
Azimuth: 268.97 °
VS: -189.31"
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gy, occ dk gy, mod
) blky, shy - slty tex,

60% CHK: It gy - gy, occ It brn, mod sft - sft,

occ firm, blky - sbblky, wxy - rthy tex, v calc, tr
dism pyr, tr bent 7
30% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit

60% CHK: It gy - gy, occ It brn, mod sft - sft,
occ firm, blky - sbblky, wxy - rthy tex, v calc, tr
dism pyr, tr bent 7
60% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit

60% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit
Istr, v calc 7 7

40% CHK: It gy - gy, occ It brn, sft, occ mod
firm, sb blky - sb plty, wxy - rthy tex, v calc

60% CHK: It gy - gy, occ It brn, sme crm, sft,
occ mod firm, sb blky - sb plty, wxy - rthy tex
calc 7 7 7

40% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit

Istr, v calc 7 7 7 Istr, v calc| | ggger Top A Marl Istr, v calc | | |
10% SILTY SH:med gy - gy, occ dk gy, mod 6700' MD, 6531' TVD Logger Top B Chalk
sft - mod firm, sb plty - sb blky,tex, non calc 6808' MD, 6589' TVD
N TVD (ft) ﬁ 7
| | T T T ey ﬂ1wuh4rhka:4n4n4n4ﬁ4%¢“4ﬂ4ﬂ4ﬂ4ﬁ4ﬁ4
, | T T T T T T Ty T ﬁ ™ ﬁ ™ ﬁ ™ ﬁ b ﬁ = T o A - — = =
MD: 6,644 _ MD: 6,692 ﬁ MD: 6,739" - T T 1T MD:e7877 MD: 6,834
TVD: 6,498.93" TVD: 6,527.81" TVD: 6,554.58' TVD: 6,579.9" TVD: 6,602.2"
Inclination: 52.08 * ) o g5er Top A Chalk | Inclination: 53.96 ° Inclination: 56.6 ° Inclination: 59.71 ° Inclination: 63.63 °
Azimuth: 267.99° 6668 MD, 6513 TVD | Azimuth: 267.7 ° Azimuth: 269.04 Azimuth: 269.22 ° Azimuth: 269.74 °
VS: -153.7 VS: -115.67" VS: -77.41" VS: -37.1" VS: 3.75"
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MUD WT 10.7 VIS 37 e 1/10/14 ““MUD WT 10.8 VIS 37|BHA # 3
113 Bit Size: 6.125
200 | 11114 Manufacturer: Schiumberger/Smith
S ad ..\\ ) S agl LA ROP (ft/tir) . emi
N\ / ] L AN ~ N~ AN >0 Model: SDi513
-/ /\\ H) ’N /\\ /.\ /(\ ™ 1y L UM ,\ ~-\ J Serial Number: JH6870
s N «Q I~ 96 \\/\ /|\|\/\/\|/\/\\\ ™\ — AN \/\l\/\. N\ .A/ 1\ Nozzles: 5x15
ad - \ 0 v \ .
o EN ANNNAAA
- ¥ 5266u | g e0ob 5267u @8 |TOOH |
\\II‘“ / 41234 Resumi
P~ =
\ /l\u\\\ \\ // P 5’!\\\\ A \ w-.mw,m: \\\l\/.l\/ wwmmc <E5
, {52770 eoeal / HENEENNELGY.NE cuvmn AN A s ini \,. \, 1) L
M lc1: 66.0% IES i EEE \ HEE ! 1y | Sasiai M i ) 1 :f\ '
Jlcer 17.0% TS oo N LAEREX & i “rrprrt’ SRR N I L i P IR A T S A o2
"] lc3: 11.0% ~-r N N - ANN
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of- CF TP T (S i s el M PP Trl S IR el T o T LT Sl e s it sl e v..u.‘ O ST R P RSRAT PEr I .l..u - Samdu il i |..|.|..”.” Nl.“.\.. rf L
LI B B B T T =

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 7,020 7,030 7,040 7,050 7,060

I I R e R S R I R
50% CHK: It gy - gy, occ It brn, sme crm, sft, |65% MRL: m - dkgy, mod sft-sl firm, 50% MRL: m - dkgy, mod sft-sl firm, 870% CHK: It gy - gy, occ It brn, sme crm, | 80% CHK: It gy
, vVfocc mod firm, sb blky - sb plty, wxy - rthy tex, vsbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit sft, occ mod firm, sb blky - sb plty, wxy - firm, sb blky - s
calc 7 7 7 7 Istr, v calc 7 7 7 Istr, v calc 7 7 rthy tex, v calc 7 7 7 20% MRL: m - |
50% MRL: m - dkgy, mod sft-sl firm, 35% CHK: It gy - gy, occ It brn, sme crm, sft, | 50% CHK: It gy - gy, occ It brn, sme crm, sft, 30% MRL: m - dkgy, mod sft-sl firm, sbblky-sbbplty,
sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit _Jocc mod firm, sb blky - sb plty, wxy - rthy tex, occ mod firm, sb blky - sb plty, wxy - rthy tex, v___sbblky-sbbplty, rthy-slty tex, sl mot, occ Istr, v calc
Istr, v calc 7 calc ; sme scat bent | , calc ; sme scat bent 7 7 _ sl vit Istr, v calc
MD: 6,882 MD: 6,929 MD: 6,977
TVD: 6,621.93" TVD: 6,638.35' TVD: 6,651.88'  MD: 6,995
Inclination: 67.81 ° Inclination: 71.31 ° Inclination: 75.94 °-1VD:6,655.9"
Azimuth: 272.19 ° Azimuth: 274.91 ° Azimuth: 275.92 °© Inclination: 78.24 °
s VS:46.76" 1 VS:89.65" VS: 134.13" Azimuth: 276.05 °
H'._._. - RS LR | LI SN | S S | ._.,. " 7 . " <m”_.m”_.0h_ " .
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Logger Top B Marl Logger Top C Chalk |/
6891' MD, 6625' TVD 6975' MD, 6651' TVD
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Motor Number:na o51 MUD WT 9.6 VIS 37 o onII/ py= MUD V
Manufacturer: Discovery ~ anE il A a v ™
Model: Sperry: Discovery ™ I ~ L — a 135
Serial Number: 475-DDS-011 93 ROPTRU /- P AR
. 86 ~ 1\ Gamma (apy) -
Bend: 1.5 pui /7 ot/ N ~
—_— T - VAI - A
0
ilianiiinanannEEl 0
or 7' Casing @ 7053' 0313 hrs01/10/1. 2070u MMWWB
>d Drilling 1655hrs 01/11/14 Cl: 55.0%
C2: 20.0%
272 C3: 15.0%
,o._,__ C4: 10.0% GAS (units) 2641u ERn
— q1-
\\\\ l/.‘ - 2217u g ~
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7070 7080 7090 73100 7110 7120 7130 7,340 7,50 7,60 7,170 7,80 7,90 7,200 7210 7,220 7,230 7,240 7250 7,260 7,270 7,280

- gy, occ It brn, sft, occ mod | 80% CHK: It gy - gy, occ It brn, sft, occ mod | 75% CHK: It gy - gy, occ It brn, sft, occ mod | '70% CHK: It gy - gy, occ It brn, sft, occ mod | 65% CHK: It gy - gy, occ It brn, sft
b plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy te
ikgy, mod sft-sl firm, 20% MRL: m - dkgy, mod sft-sl firm, 25% MRL: m - dkgy, mod sft-sl firm, 30% MRL: m - dkgy, mod sft-sl firm, 35% MRL: m - dkgy, mod sft-sl firr
rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-slty tex, sl mo
Istr, v calc Istr, v calc Istr, v calc Istr, v calc
MD: 7,082 MD: 7,145" MD: 7,240"
TVD: 6,669.1" TVD: 6,674.91" TVD: 6,680.76"
Inclination: 84.29 ° Inclination: 85.13 ° Inclination: 87.81 °
Azimuth: 275.21 ° Azimuth: 273.9 © Azimuth: 273.51 °
VS: N,ﬁf.S _ VS: 204.86° _ VS: 387.16"
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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 7,460 7,470 7,480 7,490
MR St Pt B U S S B B DU R SR SUI B S R B, B i B S U U B BuSh,  t B U B S B g i, Bt B
~occ mod | 65% CHK: It gy - gy, occ It brn, sft, occ mod | 60% CHK: It gy - gy, occ It brn, sft, occ mod | 70% CHK: It gy - gy, occ It brn, sft, occ mod | 65% MRL: m - dkgy, mod sft-sl firm, 65% M
X, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit | sbblky
n, 35% MRL: m - dkgy, mod sft-s| firm, 40% MRL: m - dkgy, mod sft-s| firm, 30% MRL: m - dkgy, mod sft-s| firm, Istr, v calc 7 7 Istr, v
, occ sl vit | sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit | 35% CHK: It gy - gy, occ It brn, sme crm, sft, | 35% (
Istr, v calc Istr, v calc Istr, v calc occ mod firm, sb blky - sb plty, wxy - rthy tex, vocc m
calc ; sme scat bent calc;
MD: 7,335 MD: 7,430
TVD: 6,682.63" TVD: 6,682.73"
Inclination: 89.94 ° VD () Inclination: 89.94 °
Azimuth: 272.25 © Azimuth: 270.43 °
VS:479.92" | VS: 573.22" L
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7,650 7,660 7,670

7,700 7,710 7,720
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ARL: m - dkgy, mod sft-sl firm,
-sbbplty, rthy-slty tex, sl mot, occ sl vit

calc 7

“HK: It gy - gy, occ It brn, sme crm, sft,

60% CHK: It gy - gy, occ It brn, sft, occ mod
firm, sb blky - sb plty, wxy - rthy tex, v calc
40% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit

70% CHK: It gy - gy, occ It brn, sft, occ mod
firm, sb blky - sb plty, wxy - rthy tex, v calc
30% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit

70% CHK: It gy - gy, occ It brn, sft, occ mod
firm, sb blky - sb plty, wxy - rthy tex, v calc
30% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit

75% CHK: It gy - gy, occ
firm, sb blky - sb plty, wx
25% MRL: m - dkgy, mo
sbblky-sbbplty, rthy-slty 1

od firm, sb blky - sb plty, wxy - rthy tex, v Istr, v calc Istr, v calc Istr, v calc Istr, v calc
sme scat bent 7 7
MD: 7,525 MD: 7,620 MD: 7,715
TVD: 6,682.26" TVD: 6,682.1" TVD: 6,683.28"
Inclination: 90.62 ° Inclination: 89.57 ° Inclination: 89.01 °
Azimuth: 270.03 ° Azimuth: 268.21 ° Azimuth: 267.12 °
_ . VS: mmmmh 7 ) ) . . ) ) . . ) ) __<m_ wmowm . . ) ) . . . ) ) . /..\m_ m.m.m.ow__. .
T Tw Tw Taw T T T T T T T T T T T T T T T I T T T Tr T T T T T Tr T Tr T T
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7730 7,740 7,750 7,760 7,770 7,780 7,790 7,800 7,810 7,820 7,830 7,840 7,890 7,900 7,910 7,920 7,930 7,940

It brn, sft, occ mod
y - rthy tex, v calc

1 sft-sl firm,

ex, sl mot, occ sl vit

E|
14
14
14

firm, sb blky - sb plty, wxy - rthy tex, v calc

14
14:
EE|

80% CHK: It gy - gy, occ It brn, sft, occ mod | '90% CHK: It gy - gy, occ It brn, sft, occ mod
firm, sb blky - sb plty, wxy - rthy tex, v calc

20% MRL: m - dkgy, mod sft-sl firm, 10% MRL: m - dkgy, mod sft-sl firm,

sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-sity tex, sl mot, occ sl

Istr, v calc vit Istr, v calc

MD: 7,809
TVD: 6,683.84"
Inclination: 90.31 °
Azimuth: 268.72 °
. VS:948.21°

o
™

T

T

tE|
14
14
14
14
14
14
EE|
E|
14
14:
14
14

100% CHK: It gy - gy, occ It U:\_. m#. occ mod 100% CHK: It gy - gy, occ It U:\_. m#. 0occ mc
firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc

MD: 7,904 "

TVD: 6,684.2"
Inclination: 89.26 °
Azimuth: 268.63 °
VS: .H.ok_m.mm_,

| EEE
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Hm.mo\o ~ IS S MEEE I WGP SR ZECE NN \.\ A P PN -1C1: 60.0% [ ~» -
H.o\o \-:/.I W\, C2: 18.0% | ‘~-1.,
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7,950 7,960 7,970 7,980 7,990 8,000 8,010 8,020 8,030 8,040 8,050 8,060 8,070 8,080 8,090 8,100 8,110 8,120 8,130 8,140 8,150 8,160
d | 100% CHK: It gy - gy, occ It brn, sft, occ mod | 100% CHK: It gy - gy, occ It brn, sft, occ mod | 100% CHK: It gy - gy, occ It brn, sft, occ 100% CHK: It gy - gy, occ It brn, sft, occ mod |100% CHK: It g

firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc

MD: 7,999

TVD: 6,686.45"
Inclination: 88.02 °
Azimuth: 269.16 °
<,m” H.me._m_

mod firm, sb blky - sb plty, wxy - rthy tex, v
calc

firm, sb blky - sb plty, wxy - rthy tex, v calc

MD: 8,094 '
TVD: 6,691.24"
Inclination: 86.2 °
Azimuth: 267.86 °
<m”, H_mwo.ﬁ__

firm, sb blky - st
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8,170 8,180 8,190 8,200 8,210 8,220 8,230 8,240 8,250 8,260 8,270 8,280 8,290 8,300 8,310 8,320 8,330 8,340 8,350 8,360 8,370 8,380

/ - gy, occ It brn, sft, occ mod
) plty, wxy - rthy tex, v calc

MD: 8,189
TVD: 6,696.92"

VS: 1,324.27"
|

Inclination: 86.94
Azimuth: 267.01 °

100% CHK: It gy - gy, occ It brn, sft, occ mod
firm, sb blky - sb plty, wxy - rthy tex, v calc

o TVD (ft)

100% CHK: It gy - gy, occ It brn, sft, occ mod
firm, sb blky - sb plty, wxy - rthy tex, v calc

MD: 8,284 "

TVD: 6,699.61"
Inclination; 89.82 °
Azimuth: 266.69 °
VS: ,ﬁﬁm.mh_

I I I I
100% CHK: It gy - gy, occ It brn, sft, occ
mod firm, sb blky - sb plty, wxy - rthy tex, v
calc

I
100% CHK: It gy - gy, occ It brn, s
firm, sb blky - sb plty, wxy - rthy te

MD: 8,379
TVD: 6,697.97
Inclination: 92.
Azimuth: 270.:
VS:1,512.7"
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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 8,560 8,570 8,580 8,590 8,600

T T T T T I I I I T T T T T T T T
ft, occ mod 5100% CHK: It gy - gy, occ It brn, sft, occ 100% CHK: It gy - gy, occ It brn, sft, occ mod [100% CHK: It gy - gy, occ It brn, sft, occ mod | 100% CHK: It gy - gy, occ It brn, sft, occ mod 100
X, v calc mod firm, sb blky - sb plty, wxy - rthy tex, v [firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm,
calc

MD: 8,474 MD: 8,568
_ - TVD: 6,695.02" TVD: 6,695.33' S
16 ° Inclination: 91.39 ° Inclination: 88.24 °
3° Azimuth: 271.86 ° Azimuth: 271.6 °

VS: 1,606.06" VS: H.mom.mh_

|
7000 7000
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8,610 8,620 8,630 8,640 8,650 8,660 8,670 8,680 8,690 8,700 8,710 8,720 8,730 8,740 8,750 8,760 8,770 8,780 8,790 8,800 8,810 8,820
SV, LI 1 SO ¢ R | VS 1, LI 1 SO § R 1 VAT b s fas’ sy . s as’ L RERRe « JERTEIE: L CIEERER, s SR s CIREAAES » JEREEIVE: LALEIEERER, » SN & CIRFPRREC, o [FISTIER: o Sl PN TR A b

y CHK: It gy - gy, occ It brn, sft, occ mod
sb blky - sb plty, wxy - rthy tex, v calc

90% CHK: It gy - gy, occ It brn, sft, occ mod
firm, sb blky - sb plty, wxy - rthy tex, v calc
10% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit
Istr, v calc

MD: 8,663

TVD: 6,698.11"
Inclination: 88.4 °
Azimuth: 271.34 °
VS: ,H.wop.hm ,_

e

T T

firm, sb blky - sb plty, wxy - rthy tex, v calc
5% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit
Istr, v calc

95% CHK: It gy - gy, occ It brn, sft, occ mod

80% CHK: It gy - gy, occ It brn, sft, occ mod
firm, sb blky - sb plty, wxy - rthy tex, v calc
20% MRL: m - dkgy, mod sft-sl firm,
sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit
Istr, v calc

MD: 8,758

TVD: 6,701.87"
Inclination: 87.07 °
Azimuth: 269.35 °
VS: __H_mmh_._om_ —

L

T

I I
90% CHK: It gy - gy, occ
firm, sb blky - sb plty, wx
10% MRL: m - dkgy, mo
sbblky-sbbplty, rthy-slty 1
Istr, v calc

TVD (ft)
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8,830 8,840 8,850 8,860 8,870 8,880 8,890 8,900 8,910 8,920 8,930 8,940 8,950 8,960 8,970 8,980 8,990 9,000 9,010 9,020 9,030 9,040

[l [l I [l [l I T T T 1 1 1 T T T T T T

It brn, sft, occ mod | 90% CHK: It gy - gy, occ It brn, sft, occ mod | 85% CHK: It gy - gy, occ It brn, sft, occ mod | 90% CHK: It gy - gy, occ It brn, sft, occ mod '95% CHK: It gy - gy, occ It brn, sft, occ moc

y - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc

1 sft-sl firm, 10% MRL: m - dkgy, mod sft-sl firm, 15% MRL: m - dkgy, mod sft-sl firm, 10% MRL: m - dkgy, mod sft-sl firm, 5% MRL: m - dkgy, mod sft-sl firm,

ex, sl mot, occ sl vit | sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-slty tex, sl mot, occ sl v

Istr, v calc Istr, v calc Istr, v calc Istr, v calc

MD: 8,852 MD: 8,947 MD: 9,042
TVD: 6,706.47" TVD: 6,710.05" TV TVD: 6,712.9.
Inclination: 87.32 ° Inclination: 88.36 ° Inclination: 8€
Azimuth: 269.44 ° Azimuth: 269.47 ° Azimuth: 268.
VS: H.www.wh_ <,m” m.owH.WH_ VS: 2,165.44
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MUD WT 9.6 VIS 37 273 a0 | MUD WT 9.5 VIS 38
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ROP (ft/hr)
Gamma (apf)
65
/\/ (u\ . I~ )/\\/(L A
0
6000
3284u 5popop 4188
C1: 61.0% Cl:
7 .
L |cz 17.0% 3045u 2848u c2:
I|\) C3: 14.0% 2450u GAS (units) - C3:
C4: 8.0% ~~— & N T / ca:
I
| e .\\\\\-.. I e

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 9,220 9,230 9,240 9,250 9,260

o T - - = T — —— =T e ™ s T ™ T T ™ r Tr
5 3 =i x 3 =i s L LT G

[l [l [l [l [l [l I I T T T T 1 T T T T

| | 90% CHK: It gy - gy, occ It brn, sft, occ mod | 85% CHK: It gy - gy, occ It brn, sft, occ mod |80% CHK: It gy - gy, occ It brn, sft, occ mod | 75% CHK: It gy - gy, occ It brn, sft, occ mod |85% CHK: It gy

firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc firm, sb blky - s

10% MRL: m - dkgy, mod sft-sl firm, 15% MRL: m - dkgy, mod sft-sl firm, 20% MRL: m - dkgy, mod sft-sl firm, 25% MRL: m - dkgy, mod sft-sl firm, 15% MRL: m -
it | sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit | sbblky-sbbplty,

Istr, v calc Istr, v calc Istr, v calc Istr, v calc Istr, v calc

MD: 9,137 MD: 9,232"
+ TVD: 6,713.96" TV TVD: 6,714.75"
.15 ° Inclination: 90.62 ° Inclination: 88.43 °
38 ° Azimuth: 268.63 ° Azimuth: 269.15 °
| <,m” m.mmo.m,_ VS: m,_wmw.hw_
7000
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T T T T T T T T T T T 1 } T T
- gy, occ It brn, sft, occ mod | 90% CHK: It gy - gy, occ It brn, sft, occ mod |95% CHK: It gy - gy, occ It brn, sft, occ mod ®100% CHK: It gy - gy, occ It brn, sft, occ 95% CHK: It gy - gy, occ It brn, sft,
b plty, wxy - rthy tex, v calc firm, sb blky - sb plty, wxy - rthy tex, v calc ™ |firm, sb blky - sh plty, wxy - rthy tex, v calc mod firm, sb blky - sb plty, wxy - rthy tex, v | firm, sb blky - sb plty, wxy - rthy te
lkgy, mod sft-sl firm, 10% MRL: m - dkgy, mod sft-sl firm, 5% MRL: m - dkgy, mod sft-s| firm, calc 5% MRL: m - dkgy, mod sft-s| firm
rthy-slty tex, sl mot, occ sl vit | sbblky-sbbplty, rthy-sity tex, sl mot, occ sl vit |shblky-sbbplty, rthy-slty tex, sl mot, occ sl sbblky-sbbplty, rthy-slty tex, sl mot
Istr, v calc vit Istr, v calc Istr, v calc

MD: 9,327

TVD: 6,715.59" S— MD: 9,422"

Inclination: 90.55 ° TVD: 6,714.71"

Azimuth: 270.4 ° Inclination: 90.52 °

VS: 2,447.21" Azimuth: 270.09 °
EL L e L == L L A i VS: 2,540.83"
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