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Ground Elevation
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Formation

Type of Drilling Fluid
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Scale: 5" / 100

Measured Depth Log

Wells Ranch USX AA27-65-1HN (HORZ)

Sec 27, T6N, R63W
COLORADO
UNITED STATES

05-123--37140-0000

8/27/2013
1539' FSL
221' FWL

40.454410 LAT
-104.431780 LON

2310' FSL
150' FEL

4795'
1000’ To 11462
TEEPEE BUTTES, NIOBRARA

Water;Mud;Poly

County WELD
Rig Number H&P 322
AFE # 140421
Field Wattenberg

Drilling Completed 9/2/2013

K.B. Elevation 4819

Total Depth 11462

Company Noble Energy Ir

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

Name CHRISTIAN VE

Company COLUMBINE L

Address 2385 S. LIPAN
DENVER, COL:
(303) 289-7764
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Geologist
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= AMPHIPORA
—— BELEMNITE
«™ BIOCLASTIC
£ BRACHOIPOD
“T* BRYOZOA

% CEPHALOPOD
= CORAL

iZ» CRINOID

t? ECHINOID

= FISH

(B FORAMINIFERA

F FOSSIL
&4 GASTROPOD

& OOLITE

= OSTRACOD

= PELECYPOD

& PELLET

-0+ PISOLITE

£ PLANT REMAINS
% PLANT SPORES
% SCAPHOPOD

m STROMATOPOROID

Minerals

47 ANHYDRITIC

Accessories

— ARGILLACEOUS
# ARGILLITE GRAIN

E BENTONITE

™, BITUMENOUS SUBSTANCE
v BRECCIA FRAGMENTS

41 CALCAREOUS

® CARBONACEOUS FLAKES

4 CHTDK
&£ CHTLT

== COAL - THIN BEDS

« DOLOMITIC
+ FELDSPAR

#® FERRUGINOUS PELLET

= FERRUGINOUS

~~ GLAUCONITE
~s GYPSIFEROUS

% HEAVY MINERAL
) INoCERAMUS

K KAOLIN
T MARLSTONE

3 MINERAL CRYSTALS

5 NODULES

= PHOSPHATE PELLET!

P PYRITE
H SALT CAST
-~ SANDY

«+ SILICEOUS

= SILTY

*+ TUFFACEOUS

Stringer

Ewmes ANHYDRITE STRINGER
ianmf BENTONITE STRINGER
== COAL STRINGER

mmmmm DOLOMITE STRINGER
Emmmm GYPSUM STRINGER
I—I— LIMESTONE STRINGER
T+ MARLSTONE (CALC) STRG
== MARLSTONE (DOL) STRG
=1 SANDSTONE STRINGER

—— SHALE STRINGER

== SILTSTONE STRINGER

Rock Types
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.+ VUGGY

Engineering

i} SPOTTED STAINING

Porosity

E EARTHY
B FENESTRAL

F FRACTURE

& INTEROOLITIC

& BIT

#| CONNECTION (LEFT)
= CONNECTION (RIGHT)
4FH CONNECTION GAS

- CORE - LOST
% INTERCRYSTALLINE Bl CORE - RECOVERED

- DST INTERVAL

Other Symbols

x FAULT
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4% GAS SHOW
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i SLIDE

(MIEIUAN] MN DEPTH

x_W\‘..\_‘. NORMAL FAULT

£ oiL sHow

x\\.‘._rv‘. REVERSE FAULT

'. SIDEWALL CORE (RIGHT)

SURVEY
{8 TRIP GAS

.ﬂ.m_ WIRELINE TESTED - LEFT E EARTHY

Rounding

A ANGULAR
F ROUNDED

g SUBANG

T SUBRND

] SIDEWALL CORE (LEFT)

ES BOUNDSTONE

iZ. CHALKY

¥ CRYPTOXLN

ﬁWv WIRELINE TESTED - RT

Textures

Fx FINELYXLN
G= GRAINSTONE

L LITHOGRAPHIC
M= MICROXLN

= MUDSTONE
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4= WACKESTONE
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BEGIN 50' SAMPLE MUD WT 9.05 VIS 31
Total Gas & Chromatograph [ INTERVALS 108u
GAS C1: 96.8%
cl---- 1.9%
C2 mmmmnn S\ 0.9%
C3 =rmrmrmem i 0.4% 1803u {EE|
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Depth Labels 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
Gamma / 109
GAMMA m urfits ] — ‘#\(l ] s SN -
100% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ d
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 blky, shy - —|sft - mod firm, sb plty - sb blky, shy -
- sty tex, non calc, tr bent slty tex, non calc, tr Um:ﬁi 7 slty tex, non calc, tr bent 7 non calc, tr bent
MD: 6,078 | |
TVD: 5,968.71"
Inclination: 1.21 °
Azimuth: 110.93 °© 7
VS: 46.32" 7
Well Bore COLUMBINE LOGGING INC. , | . :
TVD VD ( MD: 6,126
RIGGED UP ON 08/27/2013 BHA # 2 Motor Number: . ,
MANNED 2-PERSON LOGGING Bit Size: 8.750 Manufacturer: S lling 1 /D: 6.016.65 MD:6,173°
- 8. : Sperry Drilling Inclination: o
. . . : nclination: 4.2 TVD: 6,063.38"
WITH BLOODHOUND GAS Manufacturer: Schlumberger/Smith  Model: Sperry Dirill Azimuth: 72.19 ° S R
CHROMATOGRAPH UNIT #0315 Model: SDi611 Serial Number: 675-0203 |\ <. yo'sq _:o.__:mﬁ_w:. N@NO
Serial Number: JG9986 Bend: 2.0 Y ONw_Em_MHHNM.Nm
Log Continued From Nozzles: 6x14 T
Wells Ranch USX AA27-65-1HN (VERT).Mplot
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50000 Cl 82.2% 500000
C2: 14.6% 2608u
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S1-Calep C4: 3.2% 1949u - &8 p= = \\ G1-C4 (P
il 283u - - T _ \ BRSNS R
- - / NN \\\ \ l/\\ \\|-||IIIII||..|\|II l—‘ 1
\lllll|o Y P A n Adl RS A ’
~E A Fis \ A ’ 0
0 ‘ /Ill\\ ) )y I P [y e e /Il\ -l - |ﬂ||||
e e IR ; e pammngapmae., T pessabupesionsgnit = NIRISAIIELS i s e
,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 €
T
250 108 250
o~~~ " ~r — L CA A
0 0
k gy, mod | %100% SILTY SH:med gy - gy, occ dk gy,  [100% SILTY SH:med gy - gy, occ dk gy, mod | 100% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ dk gy, | ®°°100
- slty tex, mod sft - mod firm, sb plty - sb blky, shy - —]sft - mod firm, sb plty - sb blky, shy - slty tex, mod sft - mod firm, sb plty - sb blky, shy - mod sft - mod firm, sb plty - sb blky, shy - moc
slty tex, non calc, tr bent non calc, tr bent slty tex, non calc, tr bent slty tex, non calc, tr bent - slty

TVD (ft)
MD: 6,220
TVD: 6,109.79"
Inclination: 10.13
Azimuth: 69.6 °
VS: 60.69'

7200

MD: 6,267 '

TVD: 6,155.86"
Inclination:; 12.72 °
Azimuth: 71.86 °
VS: 69.87"'

MD: 6,315

TVD: 6,202.35"
Inclination: 16.08 °
Azimuth: 82.74 °
VS: 81.75'

MD: €
TVD:
Incling
Azimt
VS: 1

7200
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M- fei o dea---F-|cL 69.9% |4 A \\ R N A NS N S A i T
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,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 €
117 = = — - <2 NS
gt - — o~ o —" - - ~—1 T T YT GAMMA(Urits,
0
% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ dk gy, | %5°100% SILTY SH:med ¢
| sft - mod firm, sb plty - sb blky, shy 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 blky, shy - mod sft - mod firm, sb |

/ tex, non calc, tr bent, tr ss

slty tex, non calc, tr bent, tr ss

- slty tex, non calc, tr bent, tr ss

slty tex, non calc, tr bent, tr pyr

- slty tex, non calc, tr b

TVD (ft)
,410" _ [
6291.76" MD: 6,505 MD: 6,600
ﬁmo:” 23.04 ° TVD: 6,375.19" TVD: 6,447.83"
th: 84.24 © Inclination: 33.61 ° Inclination: 46.4 °
13.62" Azimuth: 83.5° Azimuth: 88.14 °
VS: 158.69" VS: 219.26"
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1c3: 10.1% Sharon Springs Marker i R .
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,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 6,800 6,810 6,820 6,830 6,840 €
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0
y - gy, occ dk gy, 100% SILTY SH:med gy - gy, occ dk gy, 50% SILTY SH:med gy - gy, occ dk gy, mod |70% CHK: It gy - gy, occ It brn, mod sft - sft, |50% CHK: It gy - gy, occ It brn, mod sft - sft,
ity - sb blky, shy mod sft - mod firm, sb plty - sb blky, shy - sft - mod firm, sb plty - sb blky, shy - slty tex, Jocc firm, blky - sbblky, wxy - rthy tex, v calc, trfocc firm, blky - sbblky, wxy - rthy tex, v calc,
ent, tr pyr slty tex, non calc, tr bent, tr pyr non calc 7 7 7 dism pyr, tr bent 7 dism pyr, tr bent 7
35% MRL: m - dkgy, mod sft - sl firm, sbblky- |20% MRL: m-dkgy, mod sft-sl firm, 50% MRL: m-dkgy, mod sft-sl firm,
sbplty, rthy - slty tex, sl mot w/ cly, occ sl vit__|sbblky-sbbplty, rthy-sity tex, sl mot w/cly, occ _| sbblky-sbbplty, rthy-slty tex, sl mot w/cly, occ
Istr, v calc 7 7 7 sl vit Istr, v calc 7 7 7 sl vit Istr, v calc 7 7
15% CHK: It gy - gy, occ It brn, mod sft - sft, —]10% SILTY SH: med gy-gy, occ dk gy, mod .m ™o - Tl T T T T T
occ firm, blky - sbblky, wxy - rthy tex, v calc, tr|sft-mod firm, sb plty-sb blky, shy-slty tex, non i ik :
dism pyr, tr bent 7 7 calc 7 TVD(f) ]
, e e o - S ---] TVD SCALE CHANGE:
EEEET T o 7o e e i) 6,000-7,300 ft.
I |
MD: 6,647 MD: 6,695 MD: 6,742 MD: 6,790 MD: 6,837
TVD: 6,478.84" TVD: 6,507.94" TVD: 6,534.83" TVD: 6,560.59" TVD: 6,582.17"
Inclination: 51.02 ° Inclination: 54.31 ° Inclination: 55.9 ° Inclination: 59.2 ° Inclination: 66.11 °
Azimuth: 89.73 ° Azimuth: 89.64 ° Azimuth: 90.06 ° Azimuth: 90.32 ° Azimuth: 90.59 °
VS: 254.14" VS: 291.77" VS: 329.76" VS: 369.63" 300 VS: 410.68"
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["IMDEPTH 08/30/13

08/31/
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6000 3691u ,
opopo 4698u
A :
/ N ) [cL:58.4%

J NS C2: 18.6%
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TOOH for 7' Casing @ 7064' 4:05hrs
Fosta et Resumed Drilling 12:31hrs 8/31/13

,850 6,860 6,870 6,880 6,890 6,900 6,910 6,920 6,930 6,950 6,960 6,970 6,980 6,990 7,000 7,010 7,020 7,030 7,040 7,060 7
T T T T T T T T T s T T LB s T T T T T T T T T LB s T T LB s s T
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265 M urfits =
65% MRL: m - dkgy, mod sft - sl firm, sbblky- |70% CHK: It gy - gy, occ It brn, mod sft - sft, [65% CHK: It gy - gy, occ It brn, mod sft - sft, 850% CHK: It gy - gy, occ It brn, mod sft - 75% CHK: It ¢
r| sbplty, rthy - slty tex, sl mot w/ cly, occ sl vit—Jocc firm, blky - sbblky, wxy - rthy tex, occ firm, blky - sbblky, wxy - rthy tex, v calc, tr | sft, occ firm, blky - sbblky, wxy - rthy tex, v - sft, occ moc
Istr, v calc 7 7 7 dism pyr, tr bent 7 dism pyr, tr bent 7 7 calc, tr dism pyr, tr bent 7 wxy - rthy tex
35% CHK: It gy - gy, occ It brn, mod sft - sft, |30% MRL: m-dkgy, mod sft-sl firm, 35% MRL: m-dkgy, mod sft-sl firm, 50% MRL: m-dkgy, mod sft-sl firm, 25% MRL: m
occ firm, blky - sbblky, wxy - rthy tex, v calc, tr|sbblky-sbbplty, rthy-slty tex, sl mot w/ sbblky-sbbplty, rthy-slty tex, sl mot w/cly, occ | sbblky-sbbplty, rthy-slty tex, sl mot w/cly, sbblky-sbbplt
dism pyr, tr bent H sl vit Istr, v calc 7 sl vit Istr, v calc occ sl vit Istr, v calc occ sl vit Istr,
..l.h._._.._._..r._._.44“4“”“4“4_.14“4&.4#74#444 7 7 7
S R R = T i g
. ' ,ﬁ ,ﬁ BHA # 3 N
MD: 6,932 . : '
MD: 6,885 . _ MD: 6,980 MD: 7,008 Bit Size: 6.125 M
_ TVD: 6,611.21 . ' TVD: 6,624.94 .
TVD: 6,598.99 N o TVD: 6,620.67 o » ||Manufacturer: Schlumberger/Smith  Mode
o Inclination: 77.02 oo Inclination: 82.26 .
Inclination: 72.83 ° : . o Inclination: 80.21 i Model: MDi513 S
’ Azimuth: 91.21 : . o Azimuth: 92.43 © -
Azimuth: 90.7 ° VS: 499 41" Azimuth: 92.15 VS: 56977 Serial Number: JH1859 Ber
VS: 454.85" VS:542.72" e Nozzles: 5x11
7300
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G Em e S SERSRSEESE Sha ST i e b b ._o_ﬁ_ _N_.o_o\o_ o s e T

,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 7,240 7,250 7,260 7,270 7,280 q

v O P MRS A S0 G, il (g, ST, U A TR (U, T S A SR i, R SR T U T T S R e e e
250 97
\ll:{// T ———] \\ll\l\\ll(lll||ll\|\lr \I\I\l\\\u T T~ L NN —
0
Jy - gy, occ It brn, mod sft 70% CHK: It gy - gy, occ It brn, mod sft 60% CHK: It gy - gy, occ It brn, mod sft - 6000 809% CHK: It gy - gy, occ It brn, mod sft 85% CHK: It gy - gy, occ It brn, 1
firm, sb blky - sb plty, - sft, occ mod firm, sb blky - sb plty, sft, occ mod firm, sb blky - sb plty, wxy - - sft, occ mod firm, sb blky - sb plty, sft, occ mod firm, sb blky - sb pl
, v calc, tr dism pyr, tr bent wxy - rthy tex, v calc, tr dism pyr, tr bent rthy tex, v calc, tr dism pyr, tr bent 7 wxy - rthy tex, v calc, tr dism pyr, tr bent rthy tex, v calc, tr dism pyr, tr be
- dkgy, mod sft-sl firm, 30% MRL: m - dkgy, mod sft-sl firm, 40% MRL: m - dkgy, mod sft-sl firm, 20% MRL: m - dkgy, mod sft-sl firm, 15% MRL: m - dkgy, mod sft-sl 1
y, rthy-slty tex, sl mot, sbblky-sbbplty, rthy-sity tex, sl mot , sbblky-sbbplty, rthy-slty tex, sl mot , occ sbblky-sbbplty, rthy-sity tex, sl mot , sbblky-sbbplty, rthy-slty tex, sl n
<7om_o occ wi_ vit Istr, <7 calc sl vit JF v calc occ 7w_ vit Istr, 7< calc sl vit HmF \% om_ﬁiu
R B e B e e
,ﬁ 7 7 _<__u,” 7,236
lotor Number:3 , TVD: 6,646.22"'
anufacturer: Sperry Drilling MD: 7,094 , MD: 7,141 Inclination: 87.04 °
I: Sperry Drill ._.<_u“ @.mwm.on ._.<_u” mumwo.m_ Azimuth: 93.34 °
rial Number: 475-243 _:o.__:mzo:“ 84.26 ° _:o.__:mzo:“ 84.84 ° VS:790.84'
d: 1.5 Azimuth: 93.35 ° Azimuth: 93.38 °
VS: 653.06" VS: 698.6"
7300




T T T T T T
4 wt 400 L i 327 400
JUA AN WA Pkt Nad A AR AW A W
my; /
\l\ ~7
\ ] i aadi
T T T
4647u MUD WT 9.5 VIS 36 4701u 600D |
| 60000 4682u ¥
L] llllll ﬁ\ll
—
IIII — N ~ GAS (Units) T wmmpc
~ i A nits L - - =
EEEER BB = SN (17420 |/ | crcaee 3608u N BEEEN
g / NEBNEZEY PO Cl: 45.3% /I.g 3 BRRE
I~ N \ 7 AR e ] S : ~, \
Yot e i B e 8 ST ={C2: 18.2% | T p
............. R e 0 C3: 19.8% TEEERT e e
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,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 7,500 7
-11|_|_|-11|_|_|.11|_|_|.11|_|_|-11|_|_|-11|_|_|-11|_|_|-1141414141414141414141411 i e T nis e e e o
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116 . 110 65
GAMMA(Urits, - Iﬁ -
: : = ; —
nod sft - | 85% CHK: It gy - gy, occ It brn, mod sft - sft, 85% CHK: It gy - gy, occ It brn, mod sft - sft, |'95% CHK: It gy - gy, occ It brn, mod sft - sft, | 100% CHK: It gy - gy, occ It brn, mod sft - sft, | 100%
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