Well Name
Location

State

Country UNITED STATES

APl Number
Region
Spud Date

Surface Coordinates

Bottom Hole Coordinates

Ground Elevation
Logged Interval
Formation

Type of Drilling Fluid

Scale: 5"/ 100
Measured Depth Log

Reliance E23-66-1HN Horz
NESE 23 6N 65W 6 PM
COLORADO County WELD
Rig Number HP 326
05-123-37606 Field WATTENBERG
DJ BASIN Drilling Completed 3/29/2015
3/23/2015

NESE 23 6N 65W 6 PM
2170 FSL 280 FEL
Lat/Long: 40.47017/-104.62185

Projected
Sec: 23 Twp: 6N 65W
Footages: 2310 FNL 535 FFWL

4695' K.B. Elevation 4725
817" To 11285 Total Depth 11285’
NIOBRARA; A MARL

LSND, WATER BASED MUD

Operator

Company Noble Energy Inc

Address 1625 Broadway Suite 2200

Denver, CO 80202

Geologist

Name HOLLY DUNCAN

Company NOBLE ENERGY INC.

Address 1625 Broadway Suite 2200

Denver, CO 80202

Other

Well Site Logging Company Columbine Logging Inc.
Well Site Geologist (Days) Brad Wilson
Well Site Geologist (Nights) Shanna Gilbert
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. Core . Pressure
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¥ UNKNOWN H coAL

ANHYDRITE ‘oo
TR T BENTONITE
1 s, 7 o BRECCIA

+

Atk b

CHALK

b

Y
CCCCCLC CEMENT

o #os s CHERT

2’8 CONGLOMERATE

ESSSSS. DOLOMITE
ESSESSS=E= DOLOMITIC LIMESTONE

W4 GRANITE

At
R

Rock Types

T o+ ™ 1+ MARLSTONE

N GYPSUM
EEEERNEEN (GNEOUS

ERREEEEER METAMORPHIC
XXM HUH X NO SAMPLE

AR SALT

SANDSTONE

SHALY SANDSTONE

ETTEETEN SHALY SILTSTONE

7z SILTY SHALE

NS SILTSTONE
RN T

SALT-PEPPER SANC [ TUFF

———"— SHALE

Z707 CLAY CHOKE SANL #==—=—f—=—=* SIDERITE or LIMONITE (IS SHALE COLORED

eiscmarmermesl CLAYSTONE

=7~ LIMESTONE

—— —— SHALE GRAY

[ \WELDED TUFF

&4 GASTROPOD
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F FOSSIL — ARGILLACEOUS

Accessories

# ARGILLITE GRAIN

E BENTONITE

™. BITUMENOUS SUBSTANCE
=t BRECCIA FRAGMENTS
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. CONNECTION GAS
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750 7:_ M HEEEEREN 750
350, MUD WT 9.8 VIS 37 350,
A 506 ft/hr
i 11
ROP COLUMBINE LOGGING RIGGED UP ON / \\ \
ROP —— 3/25/15 MANNED 2-PERSON \mou (fuhr) /] | ROP (fthn)
GAMMA (ap}) /1 | | . GAMMA (ap})
GAMMA —— ElEEEEEEEEEEEEREEEEE A / \\/ %\ :“wm:_
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ROP DATA IMPORTED FROM PASON EDR N VAI.\/:\\u/\/\\ K\ AL /\\/\/\ \/ - \/\/\)\ )\// /\1\\\\ )\/{\/
0 C L NN & 4
9 ~~TN ~~ SNA = 78 ft/hr_| =
3000 1113.91u 3000
300000 2346u - C1:71.1% | 300000
Total Gas & Chromatograph Mudlog Continued From "Reliance C2:12.1%
GAS E23-66-1HN Vert.mplot" C3:10.7%
Cl ---- Ll pu= ) ngt C4:6.1% d 1392u
C2 ====-- T4 (P ™ Vil g N =) q ~—
C3 =rmememem GAS DATA FROM BLOODHOUND L - =7 ™ H __ \ R\ \u /\ (RN \.\l& / \ i
~ |- ri~ i .=
Jo — CHROMATOGRAPH UNIT #312 JOB NUMBER \ _/\lfu\\~ s = -s?. R ,
213 via IBALL GAS CHART DATA BASE ' S i Y ay f
"Reliance_E23_66_1HN.mdb" 9 11 . 0
Rt o o) -] - RN s
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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
, , , , 5800 7 7 7 7 5800
Survey and Gamma Data Provided by Ensign
Directional Services T o - T b e ey
MD: 6,091'
TVD: 6,030.72'
Inclination: 10.59)
Azimuth: 8.4°
VS: -135.51'
Well Bore
TVD (ft) TVD (ft)
TVD
95% SLTY SH: med gy-gr brn occ spec blk, sb 95% SLTY SH: med gy-gr brn occ spec blk, sb 100% SLTY SH: med gy-gr brn occ spec |
plty-plty, sft- sl frm, slt tex, sl rthy Istr, non calc plty-plty, sft- sl frm, slt tex, sl rthy Istr, non calc plty-plty, sft- sl frm, st tex, sl rthy Istr, occ
5% SHY SLTST: It gy-gy - gy brn,sl sft - v sft, sb 5% SHY SLTST: It gy-gy - gy brn,sl sft - v sft, sb non calc
blky-sb plty, f-v f gr, gt, v arg, ply srt, gr - slty sh blky-sb plty, f-v f gr, gt, v arg, ply srt, gr - slty sh 7000
Oil Show
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3/27/15 MUD WT 10 VIS 38 350 MUD WT 10.1 VIS 37 %0
OUT WT 10.2 VIS 37
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)\ 153 api A 148 api 163 api
> ™\ NN O N N /NN SN 2 ! S~ — =
T A = R =A<, L » N —= i =~ aa”, i 143 fhr=T TRA =
/. = NAS AT 1119 fthr 00 M JA/\\ ~] UA)\ PR M 100 I~ J\uy.mv,} xx~Al NV~
3000 3000 -
30000 300000 / ~ul
L~ N 1959u A 1825u \
e S~ iy s
13 \-\/ (1 . ,/ =710 2190.07u  [{<€aswnits) L
=\ // \\.\ ~ / 1025u f _| o4 ,,[_ o1 72.9% || creaPe
SN SAAPESEN /- N C2: 13.3%
- I: , C < \ . . 0
- Sl ! ) C3:9.6%
- 0 L1
-y RS Tof o o el e gl K e
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5800 5800

MD: 6,186'

TVD: 6,123.27"
Inclination: 15.7¢)
Azimuth: 346.7°
VS: -130.2'

TVD (ft)

MD: 6,280

TVD: 6,212.31"
Inclination: 22°
Azimuth: 322.7°
VS: -112.2'

TVD (ft)

90% SLT
ik, sh 100% SLTY SH: med gy-gr brn occ spec blk, sb 90% SLTY SH: med gy-gr brn occ spec blk, sb 90% SLTY SH: med gy-gr brn occ spec blk, sb 90% SLTY SH: med gy-gr brn occ spec blk, sb plty, sl sf
shy sltst, plty-plty, sft- sl frm, slt tex, sl rthy Istr, occ shy sltst, plty-plty, sft- sl frm, slt tex, sl rthy Istr, non calc plty-plty, sft- sl frm, slt tex, sl rthy Istr, non calc plty-plty, sft- sl frm, slt tex, sl rthy Istr, non calc 10% SH'

non calc 10% SHY SLTST: It gy-gy - gy brn,sl sft - v sft, sb 10% SHY SLTST: It gy-gy - gy brn,sl sft - v sft, sb 10% SHY SLTST: It gy-gy - gy brn,s! sft - v sft, sb f-v fgr, n
.w__w«.mc plty, f-v f gr, gt, v arg, ply srt, gr - slty sh blky-sb plty, f-v f gr, gt, v arg, ply srt, gr - slty sh blky-sb plty, f-v f gr, gt, v arg, ply srt, gr - slty sh cmt
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,360 6,370 6,380 6,390
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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 €

MD: 6,375
TVD: 6,299.17"
Inclination: 26°
Azimuth: 307°
VS: -80.55'

5800

MD: 6,469'

TVD: 6,382.76'
Inclination: 28.8°)
Azimuth: 289°
VS: -39.76'

5800 i i i i
95% SLTY SH: med gy-gyshbn, sb plty-sb blky

occ plty, sl sft- frm, slt tex, sl rthy Istr,sl aren non
calc, no bent 7 7 7

5% SHY SS: wh-op-ltgy, sl frm - brit, sb rnd-sb
ang, f-v f gr, mod srt, pred gr sup mtx, sl arg cmt,

sl calc cmt

'Y SH: med gy-gyshbn, sb plty-sb blky occ

TV (1)

95% SLTY SH: med gy-gyshb
occ plty, sl sft- frm, slt tex, sl r
calc, no bent

5% SHY SS: wh-op-ltgy, sl frn
ang, f-v f gr, mod srt, pred gr ¢
sl calc cmt

85% SLTY SH: med gy-gyshbn, sb plty-sb blky
occ plty, sl sft- frm, slt tex, sl rthy Istr,sl aren non
calc, no bent 7

90% SLTY SH: med gy-gyshbn, sb plty-sb blky
occ plty, sl sft- frm, slt tex, sl rthy Istr,sl aren non
calc, no bent 7 7 7

MD: 6,563"

TVD: 6,461.99'
Inclination: 36.4°
Azimuth: 276°

t- frm, slt tex, sl rthy Istr,sl aren non calc VS: 10.56'
Y SS: wh-op-Itgy, sl frm - brit, sb rnd-sb ang, 15% SHY SS: wh-op-ltgy, sl frm - brit, sb rnd-sb 10% SHY SS: wh-op-ltgy, sl frm - brit, sb rnd-sb
10d srt, pred gr sup mtx, sl arg cmt, sl calc ang, f-v f gr, mod srt, pred gr sup mtx, sl arg cmt, ang, f-v f gr, mod srt, pred gr sup mtx, sl arg cmt,
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750 750,
%0 MUD WT 10.5 VIS 40 %0 Data holes in gamma
OUT WT 10.5 VIS 40 track are due to the high
rate of penetration
P ) — N
BT AT N R A
. ~ g = .
\ \\A/\:ﬂ api —f——— AN I///\\ > | N N177 api—
— - = —— S= SNV o yah nd 138 ftfhr

=S = LB —f122 ft/hr 0 |/

100 100 | V1

SCALE CHANGE 2792.99u || 6000
L GAS 0-6000u C1l:76.7% 600000
\ C2:14.2%
C3:6.8% - 3003u
T~ R ) C4:2.2% '
4 GAS (Units) 2407 GAS (ynits)
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,580 6,590 6,600 6,610 6,620 6,630 6,640 6,650 6,660 6,670 6,690 6,700 6,710 6,720 6,730 6,740 6,750 6,760 6,770 6,780 6,790 €

n, sb plty-sb blky 5800 2800
hy Istr,sl aren non 100% SLTY SH: med gy-gy, sb plty -plty, s sft- 100% SLTY SH: med gy-gy, sb plty -plty, s sft- 100% SLTY SH: med gy-gy, sb plty -plty, s sft- 100% SLTY SH: med gy-gy, sb pity -plty, s sft-
frm, slt tex, sl rthy Istr,sl aren non calc, no bent frm, slt tex, sl rthy Istr,sl aren non calc, no bent frm, slt tex, sl rthy Istr,sl aren non calc, no bent frm, st tex, sl rthy Istr,sl aren non calc, no bent
1 - brit, sb rnd-sb
up mtx, sl arg cmt,
TVD(ft) TVD (ft)

MD: 6,658"

TVD: 6,530.21" . . .

Inclination: 51.59) MD: 6,752
TVD: 6,583.27"

Azimuth: 271.1° e
Inclination: 59.7¢)

VS: 75.81' t
Azimuth: 271.6°
VS: 152.44'
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750 MUD WT 10.55 VIS 38 750 MUD WT 10.6 VIS 38 AN 750
350 350 L N 50
OUT WT 10.5 VIS 38 \\/ OUT WT 10.6 VIS 38 \ \m
235 api "\ 7 an ¥ N 254
¢ N/ = ANadi
ROP (ft/Hr) I /N RoP (fhn) /(I\) \\/// / / \ moyA.ES
AL GAVIMA (af) | A——1 N, )//l\l\”“/\\l/\/\ g p ﬂ“\l GAMMA (adf) N \ . GANIMA (apf)
\\\ - 1 // = a — =~ fh
N RVA - 200 fuhr___| | HEN
L/
0 66 ft/hr 0 L~ /\\ 0
1 100 100
6000 6000 6000
60000 36920 | 60000 3460U 60000
g B
2849u
L \\l 7 Units) / /5 (Units)
BERENREE B\ am /4= o3240 (LCHEARRM - - - RN EYEN - R R 2 2l i
- (\AL CL: 76.4% ‘N " A
Xt C2: 14.6% ,VII 3
R T
C3:6.4% S ==~
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,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 7
T e Tl
5800 7 7 7 7 7 5800 7 7 7 7 5800 7
70% CHK: It -med
0, . - - -
100% SLTY SH: med gy-gy, sb plty -plty, sl sft- 100% SLTY SH: med gy-gy, sb plty -plty, sl sft- 100% SLTY SH: med gy-gy, sb plty -plty, sl sft- 100% SLTY SH: med gy-gy, sb plty -plty, s sft mot, sl wxy, v calc

frm, slt tex, sl rthy Istr,sl aren non calc, rr bent
| | |

frm, slt tex, sl rthy Istr,sl aren non calc,occ bent

frm, slt te

X, sl rthy Istr,sl aren non calc,occ bent

frm, slt tex, sl rthy Istr,sl aren non calc, abnt bent

30% MRLST: mec

f rthy,sl slt
Mud Report  3/27/2015 AM hd_ﬁooo Y:S1 S
WT 10.1 MBT 12.5
VIS 37 pH 8.1
YP 11 Chlorides 2200
MD: 6,941'
TVD (ft) Cake 1/0 Hardness 120 TVD (ft) TVD: 6,679.34' TVD (ft)
Sand 0.35 Inclination: 59.3°
f >N_.35? _Nd.mo Sharon Springs Marker Niobrara/ A Chalk
VS: 8136 6961' MD / 6687' TVD 7001’ MD / 6703' T
MD: 6,847'
TVD: 6,631.42'
Inclination: 59.4°
Azimuth: 272.1°
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i MUD WT 10.65 VIS 39 po
350 50
. OUT WT 10.6 VIS 38
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- i C1:71.8% |9+¢4 r s A / CaPeM | PEEETIN
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7 7 7 f f o f 5800 7 7 7 7 7 7 7 6700 7
gy occ gyshbn, sb blky, v sft, sl 60% MRLST: med-dk gy -silver, sb blky, sft - s| 90% MRLST: med-dk gy -silver, sb blky, sft - sl 100% MRLST: med-dk gy -silver, sb blky, sft - s| 100% MRLST: med-dk gy -silver, sb blky
7 7 7 frm, sl silver Istr, occ rthy,sl slty tex, arg, sl mot, v frm, sl silver Istr, occ rthy,sl slty tex, arg, sl mot, v frm, sl silver Istr, occ rthy,sl slty tex, arg, sl mot, frm, sl silver Istr, occ rthy,sl slty tex, arg,
-dk gy -silver, sb blky, sft - sI calc 7 7 7 7 calc 7 7 v calc v calc 7
. 0, R -
/ tex, arg, sl mot, v calc; occ AM\O_ OI“A. m_v\ brn Bmﬁﬂ m.v\ onﬂ: mmv\_ sb blky, v 10% CHK: gy brn-med gy, sb blky, v sft,sl mot, sl TD Curve and
sftsl mot, sl wxy, v calc; occ ben wxy, v calc: occ bent SCALE CHANGE @ 7243MD 12-
TVD 6700'-6800' -
Resumed drillin
MD: 7,036 7 . . . 7 .
J . TVD () MD: 7,131' MD: 7,193' LR e T T T T T
_ﬂ%swﬁwﬂw o TVD: 6,741.68' TVD:6751.69 | o T o = p " g - —
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