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THE USE OF AND RELIANCE UPON THIS RECORDED-DATA BY THE HEREIN NAMED COMPANY (AND ANY OF ITS AFFILIATES,
PARTNERS, REPRESENTATIVES, AGENTS, CONSULTANTS AND EMPLOYEES) IS SUBJECT TO THE TERMS AND CONDITIONS
AGREED UPON BETWEEN SCHLUMBERGER AND THE COMPANY, INCLUDING: (a) RESTRICTIONS ON USE OF THE RECORDED-
DATA; (b) DISCLAIMERS AND WAIVERS OF WARRANTIES AND REPRESENTATIONS REGARDING COMPANY'S USE AND RELIANCE
UPON THE RECORDED-DATA; AND (c) CUSTOMER'S FULL AND SOLE RESPONSIBILITY FOR ANY INFERENCE DRAWN OR
DECISION MADE IN CONNECTION WITH THE USE OF THIS RECORDED-DATA.
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11.1 Integration Summary

11.2 Software Version

11.3 Composite Summary

11.4 Log ( DJ Basin Ultrasonic Cement Summary
Report )

11.5 Parameter Listing

12. XYZ ( USI Fluid Acoustic Slowness vs Depth 3.0 in )

1912.00ft

Driller Depth

0.00ft

110.00 ft { Open Hole 26in
Casing 16in
42lbm/ft
Casing 9.625in
36lbm/ft
Open Hole 13.5in

1902.30ft




Casing 5.5in

20lbm/ft

Open Hole 8.5in

16555.80ft
16571.00ft

Borenole e/C3 DING Record
Bit
Bit Size (iin) 26 13.5 8.5
Top Diriller (ft) 0 110 1912
Top Logger ( ft) 0 110 1912
Bottom Driller ( ft ) 110 1912 16571
Bottom Logger ( ft) 110 1912 16571
Casing
Size (in) 16 9.625 5.5
Weight ( Ibm/ft ) 42 36 20
Inner Diameter (in) 15.512 8.921 4.778
Grade N/A N/A N/A
Top Diriller (ft) 30 30 30
Top Logger ( ft) 30 30 30
Bottom Driller ( ft ) 110 1902.3 16555.8
Bottom Logger ( ft) 110 1902.3 16555.8

Operational R 3
Parameter ( unit) One
Date Log Started 30-Jan-2017
Time Log Started 11:24:18
Date Log Finished 30-Jan-2017
Time Log Finished 12:38:29
Top Log Interval ( ft)
Bottom Log Interval ( ft )
Total Depth ( ft)
Max Hole Deviation ( deg )
Azimuth of Max Deviation ( deg )
Bit Size (iin) 8.500
Logging Unit Number 9115

Logging Unit Location

Fort Morgan, CO

Recorded By

Benjamin
Marmonm




Witnessed By Bill Mansfield
Service Order Number D5ND-00152
~Rema ana Equipme s

One: Toolstring

One: Remarks

Equip nameLength
LEH-QT 30.97

i
LEH-QT l \

80
ECH-KC:1
0053
DTC-H:898

SGT-N:10
386

25.06

DTC-H:89 28.06 ] CTEM
0 "

SGHK:316
4
SGC-TB:10
386
SGD-TAA:
21892

AH-184[
2]

19.56 3

AH-184[
1]

USIT-E:92 15.56 :
1
ECH-MFA:

17.56 3

1908
USAC-A:9
21
USIS-A:27
75
USSC-B:98

5 ¥V »W‘s
USRS-A:93 £3

2 W\
USI-SENS \%i’

OR:929

|

USI Sen

A

sor
“ Teau 7ERO

MP name Offset

27.16
HV 0.00
TelStatu 25.06
s
ToolSta
tus

25.06

GR 24.14

3855

955

0.37

Lengthdlare in ft nsion
Maximum Outer Diameter = 3.560 in
Line: Sensor Location, Value: Gating Offset
All measurements are relative to TOOL_ZERO

This is the first log in the well.

Tool string ran as per tool sketch.

Main pass recorded at 2500 PSI.

Repeat pass recorded with 0 PSI.

Expected TOC: 1119

One

Depth Measuring Device

Type
Serial Number
Calibration Date

Calibrator Serial Number

IDW-JA

23-Dec-2015




Calibration Cable Type 7-46 AXS

Wheel Correction 1 -5

Wheel Correction 2 -3

Tension Device

Type CMTD-B/A

Serial Number 146

Calibration Date 02-Jan-2017

Calibrator Serial Number

Number of Calibration Points 10

Calibration Root Mean Square 13

Error

Calibration Peak Error 23

Logging Cable

Type 7-46A-XS

Serial Number

Length 24000.00 ft

Conveyance Type Wireline

Rig Type Crane

One:Depth Control Parameters Depth Control Remarks

Log Sequence First Log In the Well ﬁgesrgzgunrg.berger depth control procedures used during logging
Rig Up Length At Surface IDW used as primary depth control device.
Rig Up Length At Bottom Z Chart used as secondary depth control device.
Rig Up Length Correction

Stretch Correction

Tool Zero Check At Surface

d Propertie 23 s
0 10
Start Value(us/ft) End Value(us/ft)
0 PDel E
Start Value(Mrayl) End Value(Mrayl)
D0 P aln P&
O dl C C O
Acquisition System Version
Maxwell 2016 SP2 6.2.68624.3100
= L4 L4
Run Name |Pass Objective |Direction |Top Bottom Start Stop DSC Mode |Depth Shift |Include
Parallel Data
One Log[4]:Up Up 66.60 ft 6480.97 ft |30-Jan-2017 |30-Jan-2017 |ON 7.66 ft No
11:53:57 AM | 12:37:48 PM

All depths are referenced to toolstring zero

NQ Company:Noble Energy Inc

Well:Earp Federal LC23-735
One: Log[4]:Up:S004

Description:  Format: Log ( DJ Basin Ultrasonic Cement Summary Report )  Index Scale: 5in per 100 ft  Index Unit: ft

Creation Date: 30-Jan-2017 13:10:17

Index Type: Measured Depth




TIME_1900 - Time Marked every 60.00 (s)

Casing Collar Locator Ultrasonic (CCLU)
USIT-E
-20 in e ggss
Gamma Ray (ECGR) SGT-N Tl | £ S s ¥ 6 oo~
0 gAPI 150|  Explicit —_— ' J—
. . Normalizatio Liquid N
Amplitude of Eccentering (ECCE) USIT-E 0 Custom Normalization
0 in 0.5/ ysIT-usIT | Acoustic Impedance Average (AIAV) Micro-Debond USIT - Acoustic Impedance With
i _ Processing USIT-E Micro-debonding Image
Calibrated Gamma Ray (GR) SGT-N Flags (UFLG) (Al_MDEBOND_IMG) USIT-E
g 0 Mrayl
0 gAPI 150 USIT-E (Mrayl)
<> =;<>
s 50
i 60
=
2
? T E’ = 8Q.
E ts 90
-
% 5 D
= 100
<,? 110
\’
2 5 —— | 130~
140
=
= ; 150 -
z < J i
? -
S J‘i m=
; J
é&CE} Z — o
[{NEE i
rd
||
T 180
=
SESE.
= | =P
2 190
(| L
200
} 5 B Z:LU
< > 5 — 210




\ mmll J‘Ti mlli ,\_ il
N
A
R N7 AP 5 Y N S A lan
A/ VN AN Yo AT TVAN TR N ARAT T ] 1, A T W
MVA\TAZ R O VA AN AT L/ S PUNON RSN N \;;: P\ WAL AN N
SVl L 0 A i DA S A DA




\L
v

44

450

460
470
480

490
500
510
520
530
540
550

570

580
590
600
610
620

630

640

650

ij

CGR

=
]
2

h

‘I.\

==

— =
— [~
/‘/'

1=

AR
g\\

ol ——

Cee




R ] R T — e,

| - — rlllt F- - .-Il . ﬁ- -FJ.E ’"

-J -PI 1. Imn | | 1

. 1 I !-l-r b- . | 1INl EEE E EEEI 11 f .J-rP I!—.l

o — iIm =1

- -_-_._.__._.-.l_r-...ll_l.lnll...l.-l....-._.r- " ..h._.—f_.i__..l.l_ ===mr T My L l....ll.l._.....l. !

JLi 1 SRR : S L Iy 1l 1
E N = — T A ........._._.._..|I__I.|_.1II11-._._ i

-l— JII--I | -J o ]—

Y
|
H
1

i

|
T

|
o (@) o o
8 & & § S 2 & % § ®© g & 8 8§ o 5 g g g ©B g g
© © © © N~ ~ ~ ~ ~ N~ ~ ~ ~ ~ [ee] © © 0 © [ee] © ©
© r T _ J is

VI T J J f / ’
A N\l A My A < \ (/. ay A N \, \J,\/ /\J A 7L\, y [\ Y/ \/ AP n - V
y 7\ T A N V 7 an A v YW Wy T
,\. \ - » /N -




w1 .III_ .F. TR 5f1.1-1|||-.-l. o ™ T rla.

-IJEqH- -I - R Iuh--ui-E*l1IEl"{r . Il

s e L Pl F

.I__1-.I.I...-.l.1_.

s I..;l .l“T. 1 T 1]

S e ler—

-! i Jl rlj i-r

o o
o I o o o o o o n o o o o
o o o o o o o [Te} o o o o o - N ™ < o © N~ [ce] (2]
© o LI aD IS2) < © ~ © o o o o o o o o o
© © (0)} o o o o LN o)} o o o o i 1 1 B B i — B B B
I \. o ] l)fnJ \. — R \\ Y N\ NS, S

e
—




o H o o o o
=, 2 4 ¢ I 9 B =z 3 T ¥ & § & I ¢ 5§ 5 & &8 9 37
B (&) HEN N
_ T s : é I
| < ~
! ‘
NI AW ., Vi >
/ A A f A A
W L_l Y \"} v Y
In o Vo A VA WA [ANI M VAN VAAYAY
WY WV |/ U / %\ AVARY /] d VA INA Y N v A
b N ) VAN <
3()/ // Bh \{ﬁw T\ K ank | /f ] N ah /= ?/\ A NA L~ A S TN / //)S




--1. 1 —— -L- H 111N .IF

1 -I.-J

1 i1l
- l.--l—

. :_.__.I.-...__-._Il.._.l "
L e

Il 1ml f— 1 ?J——. —-I-I-I.l-l i
— 1 -III-JI.- I‘l l!’1—1h | ]-
|

j.- — 1] ] - I — i—-'—— - E* - .- L-—-LI -I-

| N I | --[ {I
;1 I 1] . -Ej 1-r
— — 1 -.-II Il Emi Iimn
B : : T T .
[ | -Il -l-1 nn -l IIJ— 1 . [ |

o o o o

o =) o N o o o o o o o =) o n o o o o o o o o

s 8 % 8 & 8 8 & ®BH 5§ § F 5 F )§ 5 5 5 85 5 5 82
L . i (&) ]

| \ 1
1 - M A n . /
\n I TTNYNN VIR \ Ji by I AN
,\. >< € m_\ .’-\ o ?/‘ (i\ < /1\/ 'l‘ (,— L, .J—& o A j - 4\/?/@ f \VANTA >\‘/ - :L, - ./\ 7
i W VAL N WA S il A AT M N [AAYNAT
v - = v ¥
/) LN ) <

A~ .)\//\\ ///(l\(/\ (\/\(/.\; ((/) ] \\/./,\:\ﬂ .ﬂ\%\ //\/ A\ \.\..))../\\/(.\(\ /\ fl//),\ N AN N AN \/\, h_— ~ ,)/) UM TN \/\(x .)\I,\.,\,.\ N I \//\




R A T o

rlf-ll 1 I — — r | ]

— H N - oEm 1l I . 1 | i— aml

u F-- o J

—J!- i 1 1 I L
| -Iil-l 1 1 | -- 5‘-’ | I :—Ii Ih -

—I]I-!I.ll-ll- -I‘ — - —-—-—Fﬁ 1 - 1 1 . l-: Hil HI O | 1 irlul

— e i, | PeERE — oo - .
J 1 J nia
™ 1 F Lhr—-l-IJ‘ 1Ll —I. r:- IIIJ 1 mE 1 J*

*  mm— —ppp—— T s ' e __.”“__ -

) o o o o o
1 o 0 =} o =} =} o o o =} o Lo o o =} =} o o o =} o Te}
53 09 8§ 5 3% 3 § @:8 & &H © & § & g § & & & F n
= — = = = = i - - - — i - - - - i - - - - i
— _: M\
< T

— =
S
<
—
|~
<
=~
-
<
e o
—
D
P
<,
=
e
>
(>
I
\
N




o o ) o 1 o
3 R - 2 3 3 3 S @ 3 3 2 2 3 = = Q @ S =3 2 R
= = = = — 3 3 3 3 — 3 3 3 — 3 3 3 3 — 3 3
L L A
) [ \ I
24
WA LA VAP AWV, YA Y / i VIV
\RE\WC NI A : / \
| VAUSRENY. AR T : g
i : \
Danbad Pe A \) 4// /" \ ™\ — MU el g WA




Ellr — m 1 L1 | :—rll-l

NN Y . 1 l[ -I HIN Ib-i' L-lllr 1IN I N .

1 u -II.I Er--

..._.L...._.l ._.-.I._.rl_ll_._.r_._.r.l T —

T &ALl
- -tl-4j-—r[.- [ |

I F 1} n noE H .
1 . 1IN I B . N f— —

l. l-il-"..-H[— 1 | N 1 | . -

-1-‘- . [l | I--—r-: HiEE 1 1 1 -r ..J I N II-J Hl | 1

L
\/ » st
] o
o o o o
o o o o o o o o o o o o o o o o o o o o o o
© o o — IN %] < o © ~ © o - — Y ™ < — © ~ © o
o o o o o o . o o o o — -, — — — — — —
— - N ~ ~ ~ ~ N ~ ~ ~ ~ N o~ 2w o~ o~ N o~ o~ o~ o~
O

e
—




\/
v

-\
N N N 8 'S 8§ N N § Q8 2 & g Q% 83,8 & g . ¥
(&)
il NEENEN P T
|
I
, ‘ N '
UM\ A ne VIPEENEYAY Vi ZC/n W [ VLA A\ \ /A '
/{ \/ A /S o A ‘> V] /\\ N \; 4 /\\ A A, \ (, (
E\ J (\/\ U TAVAM Al < i (
‘ ! N (
(4)]
- 1B
A N ™~ AT A 17 ull REREhS /| T n/ I
~——" N7 N% AT T \_




% ~ e’ a‘
! I
o o o o
P § 0§ 8 § § § %§ ® § §-§ & & %8 & 8 § & & § G¢@
+ poas S uuw s v . g SRS SR
A ﬂw
N L, A Al / I A \
V- A A U AV YAV T PR YAV AT Gk P ATLTATVAANY
VRN S U ARV AVFacE oV STV AL A v AV A AR A S VS VYO VWL Y,
vV \\/)\,\ ) |1 \k y ] _an< v TV
BEPSNE B et /,/)\\ / L 1 \/ - uil //,\,,\,) E\. ] .\,/ AN i
)\\ LA \QK()\




2640
2650
2660
2670
2690
2700
2720
2730

2740
2750

MY

1A\/
T

2760
2770
2780
2790
2810
2820
2830
2850

2680
_J

=

—

—

A

=

=

VY

7<

q

BEE

—
_—
=

\({/




I.Il.ll_i rlllli._ Lif‘ .Jrir.

ETgp— ._h..r_.__l..unl._..__m-._.L.___..I.ll 4

._.Il...
b

' ' ' |

J—-EI- = l-l.

e

e T A, —

-.Lt
_:__ g

\\ \/ “ A A
o S W Nt 7
|
o o o . o

3 o 3 s 9 9 2 3 s B 3 o S s 9 9 S 3 ¢ B 3 o
2 = 2 2 Q 3 2 2 2 Q S 2 2 & @ 3 3 = 3 @ = 3
T T e e e e e T
A /L ,,

[ ANA A I\ \ )) na_, W \ V) yt, ' A A
A AL AR AV VATSALVAV LYY VA VAT Y NN A R NNA AT LB i
0 LN GN AM  A 7  AN  N EaN  i  CN

] ™ ] N VASER) [ N a4

W J /Y ™
v




. I
o _._.-E _ -
—-- L 1 J -Il. 1 J
k' I, 2y B o
Ih- -- -.I . r : -l-l I-III I
o = | :
’ \

3 |

=%

< A~ \l\/? \ e B )J\I\I\KJ)}

‘ﬂ s -y
1f)lI,\ et
o o

o) o o o o o o Te) o o o
@ o — — ~ ™ < - © ~ ©
o o — — — — = — o
™, ™ (s2] ™ ™ ™ ™ (s2] ™ ™ ™

CCLU

A A > A LA
R AT N Y A TN ;im”
WA W WAV N Ui/,
A b@« [ /< Ur o Y >//& ] ><
o A L i

3
kL =YUL



| G TE o ) ) S

<;{\?\;\ A «?/\‘? m f.\xf\\/
. T

3300

3360
3370
3380
3390
3400
3410
3420
3430

—_ |

=

3440
- 3480
3510

— 4
X L

=
3
NS
><>
|
J
==
5:,>
=
—
B

TV AT L

)

/'/




Lt IR e bt LIRS p (T |
q.... i m ._.—.u. ..._..__.l.._._ﬂ..".- .g...- “.. !

_... g L ._.M. _
! - H :
I ! q__ oty ' 5] i 1Ly L
] ...I.__._.I “—-._ﬂ._H__u_ _.T il B - e et __.__1_-.'; ‘._.._.n".

4

)( \5\)}? Al >$/ I D[»IL; >4> . \(-\R)\a v »‘4» V.‘\ fk‘

{><\,> Y \?/\Ap}t ;3/.)\( AL

4
A A A\ N\ A/ A M
1 -
o ' o o o
= o o o) o o o o o = o o = T} o o o o o = o o
I ™ < ) © ~ ® o © I N ™ < © © ~ ® o ~ < N ™
o} o} 0 o> o s} 0 © © © © © © © © ~ ~ ~
™ ™ ™ ™ (et ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™ ™

RENPR P S FLYA YN PR RPYY L O WP T TPOANY\ APV AN
B A T AW AT A VA AL NN O VANV VBT
1 N 07040 O AV 0040 0 o A
1T \// L
P ELNRY RN AN S PR VO AV P Yt AN N OV s A A

:
<
3
]
{
<
b
AN
<




LR PR [
" :._w__ﬂ_._.:_: »51 .
R the

PE&E lw :_u_u_.._._
__: i P L1 - af
_ A T = _#Eﬂ.__

. Al A g 32\.);)2?}?)\ k}‘} ‘{> JALMAL, tz!}; N ,,/§< y 'y , .}.s‘ﬁf.

-- ' - L- —-—
_- -- " - ! |
LT p o - = =l
R ...r..ﬁ.. . _'. L ._._... |
_I’-I il

il MY Ay T T o S B g s
M T 1
| N Ll A A
, Al AT :?{,ﬁg M L b
EARAT AR NG 0 AT G AN AV AT T LV AN AR A A ST LAY
AN R Al AN i G M R YA AT T Y
) VTV v
/a \\/ A "\
74 I NIV NI R D N EANITAN e VA YA AN I N




—— 1 [

“moml!

' S I..._.”._.ﬂ_l_..un.-
s gmin _“.nl._... ...

. deofl ; .
1r-I.I-I Imn Immn —* 1 - -

..ﬁ ..... i ™

|...r ._..". ™ T "

1 I-Il

pl e I AP AN s, s s i A

o o o o
o o o o o o o o o n o o o o o o o o o n o o
© ~ © o o I N 2] < o © ~ © o — - ~ ™ < — © ~
[ o [ ] o o o o o o o o — — — — — —
™ ™ ™ ™ < < < < < < < < < < < < < < < < < <
QA AN V) W
| K

=
.-/
L
=
=
R
LAY
S
—
—
=

a1 il h

Ta¥al =

A~
™
\
Vd
N
<
<
S
B
Y
{
S
S
<
;
AN
)
/
Q




I-._r

AAA o A soht) si’ )?3’ "V § WY (D;»P»

\/L
v

o o o o
o o o o o o =) n o o o o o o o o =) n o o o o
@ ) ~ — N ™ < al © ~ @ o ™ l N ™ < ™ © ~ I5s) o
- - o o I N N o aD N ™ ™ ™ ™ ™ ™ ™ ™
< < < < < < < < < < < < < < < < < < < < < <
};\(/>\,>\ <),\/>\,\<1) I \\\ /\< M .\/\,\5\< FANMANAN SN ﬁ.l)\; S VENISRPN WA SIAY \<<(f>:\,)>J M ,m.«/\ NAAAAAAA~A N A A~ AN «\<.\/>\\()\ AN ‘ v~ ANAIA~ANANANAA A~ ~ -
I

>
=
I~ |
r
4
|
s
T~
7~
P
—
S
—

—
<
<
=
—
e

[=fata
A~ 1]
<




 Teme—
2L T

oty

ke
.......Irw.._...__u..

" — r r.ll....

L Yk
=gl mren e

Ly

[ ad

a._... i AT

Lo .:.:._.

--1.1—-.‘
T !
1

1

!l-H

\/\Ssz ) }V‘ ,} AA.ab &?}l .\ {gl}z\»/ A
A 3
| . A
V] N \ - AN M/ A~A <(.\. AL
W,
o o o : o o
S = Q & S =0 3 R 2 S & = & S e 3 N 2 S e 3
< 3 3 3 3 < 3 3 3 3 < Q Q g < Q Q Q Q < 4
— AN —~ A AN Z/J WY, VAVAOSVAIY <(L0f<) ~N SN —~N
o
M A\ AN\ Lol f
: ! A VL S ALTATAAYL TNAY by ]
Y A8 VR AP VT PTG i
ST ikl
/‘- 1 A
A
N 4 NN \\S A N N
% 1 A \




...... _n._..q.". _....E_ . __..__._ I, gl B [ SR I’ o
T e = NI NERAE—— gy A '
] 3. qh 1 F --—-: 1.- -I1 I | - l IL—-—ﬂ —— u h 1

e A e 1 o N B
5 R _m-rfti.____ _T._q_ﬂ._.mr |

poa et i r
o (el Iy .__a__ﬁ_.ﬂ.... -_. -r."n..-..___nﬂ.. 3 T _._.. .

& .."..___ | .|._..... i1 e __. e ._ﬁ___l_.-.- Ll

A ‘\‘\«(’ n‘, Ao o <?l>|>)»\>\) A adopold 4 - >bD A ‘.l - I»\‘}S A A Yy -4

S --’C_J N N\ A N r).\? A \. \ (su). AV
] 2 ¥, i AL A~ }(((QI) M A
T E
1
o o o . o
o o o n o o o o o o o o o n o o o o o o o o
§ ¢ § ¢© -¢ & g g, 5 & § g § & & F &8 g 2 F § g
< < < < < < < < | < < < < < < <~ < < < < < < <
~ /\.(/7.\(/\,.\,.\(/\/\,\,7)\(\()\))\(\4 \ “/\()\(,\()\/\/\f\((,?,\(,\,\()\)\,\((/\/\ —/>\\\,<|.,>\)>\(,\,7>\,\.)Z<A</>\/>\f\ f>>\/ )\(<)\,2/\.</»)\,)>\()ﬁ\w/ A~ \ /\/\<(,>I\(,\ /\f\((\/?)\/\,.\(/\,\/\)\,\/ ~AANAANAMAAA,
i f

J A A A A | <=_., \/ e A AS A L{
AN LA | WY ,( [W v s UL p A INPA| NG VAT A N DT A RELLA G W T
NN ;A AV S IWiALe { WA MV VIV T
|\ 7 v O~y VTV r/ W3 V v v ¥ A4
A V= .(.”w\/ sl A Y\
>.\./ \L(r\\. /?/.\/\\ ,?/>f, L / /(/\. \\//)/\I, AP aaYs L~ d A‘/ /| \/\,\ :/ BN (\ ~] /\./ " N NP Ve




T el .””._.._.l_.ﬂ_.ﬁﬂ_ .rl._...._.ril T _. i 1__._ .TE_ |l g h 1101

e b TR e et -...u_,_ﬂi__ oo

— g e a4 _rinu ;
TRe T T ._.___._.i._..l,.. Ty e 1 ___u,._:_." e
J.1:..

. :..-_|_.
_.m f__....n___._._._m_.._._.EH_.._ LA ______._ Lk ﬂq ._____,____%“_.,J__ |

Siuig ¥ il LT L D

PR The

‘o o dy 1 A o ~ »r L? Y VU T . Apda Al = LE? N rt

> © % % % o o > > > S o > > > > = S S 3 S =
< < < < < < < < < 1 < < < < < < < _.DN_ ) ) ) 5. Lo
MAAA~AAVINA éé§$€$)\(<§(§>?( §>>j ,§§? $¢€2<i<ga%$ﬁj AMAAAMANANMAY ?§)3??$L{f€i€é)?mm f)?i A~ 5€£§4$\ WA
= ||
, AP N Wl |
NR . AN a A MalA \ . N \ 7\:) 7)> éﬂ AN /
WA Y TATAY AN T AL A A I RACANATIZA (K A8 YA YA ARV NAVARUPARUAN
) F”< A LA A MUY NS vl A W T TUNIT
/I 1 .MM % - P -~
~ \ N N J N . SO/ Yﬁ\,\a - \ A N\
U TV /S vy ANy




..|.| _. ._. ol |

_. e

...h _. UL .l.. .1'. - n hqi u ' i I l | m “__ ..Wﬂl:.:..{ll k1

-. _-...u._. ' :._.___.. an ._I_.n_"-_._:.._IT:_. d _._+ .ft__.__.._ _|.-. .:_ ._“ &l _._.__" |.I_.|-__.hH.I
i _____.______.:_____ B :__-l__.._.a_ i _|., _Hu_u, | kg T I

(LT i AT | uf
h Ty i __., P ——

J¢uﬁ i ru__ L e T

R TR i

& Y>>>>{ PL F;EL .Pr.r&.k YW A

\L
v

o o o o
o o Q o o o o o o Te) o o o o . O o o o o Te) o o
© ~ @D o — — ~ ™ < - © ~ @ 1) PN — N ™ < N © ~
o o o o — — — — — — — — = N N N s N o
re} re} re} re} o te} te} te} te} o te} te} te} te} To] re} re} re} [Tt o re} re}
Q
AR AAAANAD || MAAAMAN A A AP AN | MMVMPAMANIAAANAMAAS s7<<§zt<<se<>zisée/ ,}$ Y SOV SV S
I

. YU\
.
o

AALYA T A
/ '\{> \.\ :< >< - ) / A _Bg\g ‘ ) /\ ’\4' \ (. o ‘ i&. ,\> .\w (: ? A ’,>\ < N ' /s
\J |/ /N < \«/ / / \r 4 ! \z L <
.,\‘// A \N N 1}
A~ ¥ ,\/\,\/\r\\.\ )\/\/ .\\ <//\ \;\(S /)) LA 4 / 7 ./((,\.(,/(, Ww g./.\,\/.l. Jil P2 (/)/
\ a —
(,> / .\.\\.\ \ N S // .\ L
A M "~ 7




b e | .u""_r.._-._.:.l__.t_

e gL ._F_M-% o i I

rrmn -JJ

| ?__..-_...._-.:..__._I .__1_#_ | Y

—I R 1 .. ‘—}-.l-

el -.._. A | __.:__L i ...__._...-.......l__._“_. | _|1.___

Ml Ao el R R A oh IV W VIPWVY ¥ VY Aam . 4
AN \| | >
AN NV N v\
ok .)\.(. Ny cdl.)wn v f } y
m .
o o - o ] o
s & B8 8,8 g2 &8 B € § g & & & & & 3 & 3z =z =} =
(&)
A~ )\,\/ A SN 1/\/\,?\/%3( 34) AN AN ARAAANAAAAAM (| MAA AN ANV ,(J\?L,\ég,\r\é\/\ MR | / ﬁw)\,jﬁ\,,
1
14
. A ’ A o
Mk LWRTINIT | ; A A Aty Al wlll] [ ‘;E%J iy
Ji\ _ WAV S TV LT R T f\f;,ci%sf/ ) L A VRSN
] 0 O T P A A I A ) AN Wi P 20
IR T ] v /:
o 7 T / <
A A~ |/ ™~ /)J / /)\
v r<,>)\ y Y




ek llﬁ ] rI.Lr.. _ : wfl| | e Yl WY #
k

. a 'k _.._...-lr.____.n!-E_

n . —k * . I l --IIJ — -lll— 1 -— ] - l —— |
L |._._.".... = = e gl T e I K I . ._..r_

__,_,.u_a..- L.mj_ s 5 | i

l frp— r-’ L : Il I SR . -—

_..._.._._.!.1. e _._.EH.H.E._ﬂyuu__#rl -......:.T__. ._..__ _*Iﬁ___...__.

rilli -,E..._I._.-Ir_..-..__ .

e .

Il " \
Il ML ] | % z\sv)(aj%\ " ,)t%s..\cﬂm
. ™~ _\i_ Y f Y / si, MWV LA fr (}/..\( ;,.\_ [ ?..‘
| l
| _ |
|
o o o ' o o
NANAAANAA~ \ \,\5\,\, N AN \</\()>)>>>>\J>\,?\/_ o~ <J>\)\<,\<(,>\(<<(,><<,).7>) \<(,\<,)>>>\,I;>,\ (()(/>>>)>>J \« NV MPAANS—AAM AN <<()>\(>3>)>\>$>\,>3\<<<§)
N . . A \ > A
g /< >>> S A\ >2¢¢§k}5 ' LA Nl MR \, AL \ ‘{5{5 } L\w WA ,,. _,r \:r 2. W( Yulr
DONIR LAY ATA VAR AT MR PA/AUIAVAAY YA RA' ] EOLLAL (AR V! A e &Mf W o O VA
< WV il et [nd P O M VR Y v il
\\L J aafl A P a (// el i 7
o /f )
v/ uil \ " /
2 i 1%




__.._...____.._,._ﬁ_.;_ A T

- p
-] s i ._.r|. __||_.__.ﬂ_1.#.___ ey __._..___“.___. .

B = s MU ; L
__F__ __.....|_ - H. sty R P P _ul_ﬂ.n"u..... LK
...r. -._uu-__.....rz..._....ﬂlu ...J“.. e — -__.-’... . _.. “..____. T ‘ .._._.14_ L

\ f» A A o a0 hetn P VO El&l?’l’—krlnhnrpr A

—
|
| —
——

5760
5770
5780
5790 .
5800

o o o o o o w o o o o m o o o
R 2 N o ® & > ) @ o & o o > > >
[Te} nl..u [Te} [Te} re} re} re} re} o re} re} re} re} o re} re} Ire}
o
o 1 n M R A n REENN BN
(1]

y
R
)
—
-
g
=
=
>
=]
L —
P
—
—
=
—

AV Wi oy I
AN >m/uw

| VA~ = ==y

=5
)
=
= =
<
<
=
=
>
-
=
3
]
[ &
==
5
e
z
><
-
>/¢_———'

<”i;/’:2
T
\ E
.
q
—




#Eﬁ_h g __.__..,ﬁ gyl n ﬁ__._ uni

S -rl L L n 1]
¥f.LEJI _ ol m 1 m mEET r N I . !

‘W 1
-—I - - - -- - : -I— 1- I -ﬂ -- - - - I- -!—— -—1— J1-1 Ir

-|:III IE rn — —— 1 -ll-. I—-

..... u) H . Emi IE_
NN CETEr - .. ﬂ s EE _ | m- y _.... T ‘.-W + a.dF._ |

A W, \ Y VPN »P%b' P »D& o _ash PPN -

o w o o o I o m o o o o m |.O.. o o =) m o ) - o= o m
& o o T s 3 Q S S 3 S = S S 3 3 1 p o G % 1
o Lo 5n||_v o D D © © © © © © © © © © (o] © © © © o
M | A )

NI AL I o NANIAA L Al N | G 4 WP Y

—
N
—
<]
B3
[
=
—
-
<
<

) NS N/ \_J Y M/




!.. "!_.E._..F. _.. W
_._._.____I_: e ._.r_|:__ —

J__. | '™ ¥ ..n_:..r hw- JEL Il .._._::.__ _..___“.__ __.-_.r.—.}_

-y ______._h__..t

L : = .-.__d!..r STy I .-.i-. 4II

e o ) oo e iead e U _
UMM W , ,
,f.\,\: s }_}\5 ﬁé Ll
J AN, “
| | _

6250
6260
6270
6280
6290
6300
6310
6320
6340
6350
6360
6370

6160
6170
6180
6190
N
6210
6220
6230
6240

VN VY WL [

—=
—
=
j§
T
=
\ Qé
= H
e
=
~

Al M
A PRROC N A VY N VAT AT IR ARGRL Sk y
VTN T >§\ \ s
NS ALV T N

—_
.
=
=

)
==
-
~
—=
d

L
>
p—

=
—
—
"
[
>
=
—
—
I

ﬁ
_—
|
—
|
|1
=
—
—
S ——
[ ——
——
—
|
=
>
-




= = —
AT
~— T = 6380
./<‘5’/')
1 6390
EKE.\ % g
e -'I
- A = 6400 =)
BE e
T leactleano :
<\<\f/ !E
4 = 5
/’4 1
—1— 6420 1!
—
= i |
= N
6430 1
<1 ECGR !
T
. 6440 =
;K ¢u .
EEIlE 8
r— -
1
S 6450
S sA ;
1
6460 1
N
6470 -
I
A
6480 °
Casing Collar Locator Ultrasonic (CCLU) | § 8 8 S| Acoustic Impedance Average (AIAV)
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20 | Mrayl 1
' " Explicit  |° ray 0
Gamma Ray (ECGR) SGT-N Normalizatio
° gAP! 150 UsIT - USIT
Amplitude of Eccentering (ECCE) USIT-E Processing
. Flags (UFLG)
0 n 0.5 USITE
Calibrated Gamma Ray (GR) SGT-N
0 gAPI 150

TIME_1900 - Time Marked every 60.00 (s)
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Custom Normalization

USIT - Acoustic Impedance With

Micro-debonding Image
(AIl_MDEBOND_IMG) USIT-E

(Mrayl)

Description:  Format: Log ( DJ Basin Ultrasonic Cement Summary Report ) Index Scale: 5in per 100 ft  Index Unit: ft  Index Type: Measured Depth
Creation Date: 30-Jan-2017 13:10:17
c el Proce g Pars CLC
One: Parameters
Parameter Description Tool Value Unit
ISSBAR Barite Mud Presence Flag Borehole No
BHS Borehole Status (Open or Cased Hole) Borehole Cased
BS Bit Size WLSESSION Depth Zoned in
CBLO Casing Bottom (Logger) WLSESSION 16555.8 ft
CDEN Cement Density SGT-N 16.69 Ibm/gal
CMTY(U-USIT_CEMT) Cement Type USIT-E Regular Cement
DFD Drilling Fluid Density Borehole 8.9 Ibm/gal
DFT Drilling Fluid Type Borehole Water
NTAMD Rarahnalea Ehiid SQlawnoce Rarahnla IM¢.NA 11/t




FDII FPM Data Interpolation Interval USIT-E 0 ft
GCSE_DOWN_PASS Generalized Caliper Selection for WL Log Down Passes Borehole BS(RT)
GCSE_UP_PASS Generalized Caliper Selection for WL Log Up Passes Borehole BS(RT)
HEMA Hematite Presence Flag Borehole No
ICE_PROCESS ICE Processing USIT-E Yes
IMAR Image Rotation USIT-E Off
MEAS_WLEN Tcube Processing Window Length in Measurement Mode USIT-E 22.44 us
MUD_N_FRP Free Pipe Mud Normalization Factor USIT-E 1.07
U-USIT_DFSzZ Drilling Fluid Specific Acoustic Impedance USIT-E 0.1 Mrayl
UFGDE Fiberglass Density USIT-E 16.27 Ibm/gal
UFGPS Fiberglass Processing Selection USIT-E No
UFGVL Fiberglass Velocity USIT-E 9678.48 ft/s
USI_FSOD USIT USI Fluid Slowness Fits Casing Outer Diameter USIT-E 0_OFF
USI_FVEL_SEL USI Fluid Velocity Selection USIT-E Automatic
USI_ZMUD_SEL USI Mud Impedance Selection USIT-E FreePipe Norm.
ZMUD Acoustic Impedance of Mud Borehole 1.48 Mrayl
ZTCM Acoustic Impedance Threshold for Cement USIT-E 2.2 Mrayl
ZTGS Acoustic Impedance Threshold for Gas USIT-E 0.3 Mrayl
Depth Zone Parameters
Parameter Value Start ( ft) Stop ( ft)
BS 26 425 110
BS 13.5 110 1912
BS 8.5 1912 6480.5
All depth are actual.
00 0 Ol Paramete

One: Parameters
Parameter Description Tool Value Unit
AGMN Minimum Gain of Cartridge USIT-E -12 dB
AGMX Maximum Gain of Cartridge USIT-E 30 dB
U-USIT_DDT5 USIC Downhole Decimation for T5 only USIT-E 0_NONE
EMXV EMEX Voltage USIT-E 45 \
HRES Horizontal Resolution USIT-E 10 deg
TMUC Type of Mud USIT-E BRI
ULOG Logging Objective USIT-E MEASUREMENT
UMFR Modulation Frequency USIT-E 333333 Hz
USFR Ultrasonic Sampling Frequency USIT-E 500000 Hz
UPAT USIT Emission Pattern USIT-E Pattern 375 KHz
UWKM USIT Working Mode USIT-E Uncompressed 10 deg at 6.0

in LF
USIT_DEPTHLOG Starting Depth Log for Ultrasonics USIT-E 2500 ft
WINB Window Begin Time USIT-E Time Zoned us
WINE Window End Time USIT-E Time Zoned us
Time Zone Parameters
Parameter Value Start Time Stop Time Start Depth ( ft) Stop Depth ( ft)
WINB 31.88 30-Jan-2017 11:53:57 30-Jan-2017 12:00:53 6480.97 6476.17
WINB 28 30-Jan-2017 12:00:53 30-Jan-2017 12:00:59 6476.17 6476.17
WINB 25 30-Jan-2017 12:00:59 30-Jan-2017 12:37:48 6476.17 66.6
WINE 71.88 30-Jan-2017 11:53:57 30-Jan-2017 12:00:56 6480.97 6476.17




WINE 78 30-Jan-2017 12:00:56 30-Jan-2017 12:37:48 6476.17 66.6
All depth are at tool zero.
. = RE . > LA = LA
O dl C C O

Acquisition System Version
Maxwell 2016 SP2 6.2.68624.3100

= L4 L4
Run Name |Pass Objective |Direction |Top Bottom Start Stop DSC Mode |Depth Shift |Include

Parallel Data
One Log[2]:Up Up 1987.22 ft |2502.52 ft |30-Jan-2017 |30-Jan-2017 |ON 517 ft No
11:36:29 AM | 11:39:14 AM

All depths are referenced to toolstring zero

Company:Noble Energy Inc

Well:Earp Federal LC23-735

One: Log[2]:Up:S004

Description:
Creation Date: 30-Jan-2017 13:10:26

Format: Log ( DJ Basin Ultrasonic Cement Summary Report )

Index Scale: 5 in per 100 ft

Index Unit: ft

Index Type: Measured Depth

TIME_1900 - Time Marked every 60.00 (s)

Casing Collar Locator Ultrasonic (CCLU)
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. i USIT-E Micro-debonding Image
Calibrated Gamma Ray (GR) SGT-N Processing
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Casing Collar Locator Ultrasonic (CCLU) | § 8 8 S| Acoustic Impedance Average (AIAV)
USIT-E 2~ e USIT-E
20 i LR Mravl
] " Explicit  |° ray
Gamma Ray (ECGR) SGT-N Normi“zat'o
0 gAP 150] USIT - USIT
Amplitude of Eccentering (ECCE) USIT-E Processing
Flags (UFLG)
0 in 05| USIT-E
Calibrated Gamma Ray (GR) SGT-N
0 gAPI 150

TIME_1900 - Time Marked every 60.00 (s)

IT

1.
4309 "N

-
£ o o < ™ ©
S @ © w © = I~
o 2 N A @ <
o o o o 6 O~
<C (=]

Q

Custom Normalization

USIT - Acoustic Impedance With
Micro-debonding Image
(AI_MDEBOND_IMG) USIT-E

(Mrayl)

Description:  Format: Log ( DJ Basin Ultrasonic Cement Summary Report )  Index Scale: 5in per 100 ft  Index Unit: ft  Index Type: Measured Depth
Creation Date: 30-Jan-2017 13:10:26
c el Proce g Para CLC

One: Parameters

Parameter Description Tool Value Unit
ISSBAR Barite Mud Presence Flag Borehole No

BHS Borehole Status (Open or Cased Hole) Borehole Cased

BS Bit Size WLSESSION 8.5 in
CBLO Casing Bottom (Logger) WLSESSION 16555.8 ft
CDEN Cement Density SGT-N 16.69 Ibm/gal
CMTY(U-USIT_CEMT) Cement Type USIT-E Regular Cement

DFD Drilling Fluid Density Borehole 8.9 Ibm/gal
DFT Drilling Fluid Type Borehole Water

DTMD Borehole Fluid Slowness Borehole 206 us/ft
FDII FPM Data Interpolation Interval USIT-E 0 ft
GCSE_DOWN_PASS Generalized Caliper Selection for WL Log Down Passes Borehole BS(RT)

GCSE_UP_PASS Generalized Caliper Selection for WL Log Up Passes Borehole BS(RT)

HEMA Hematite Presence Flag Borehole No

ICE_PROCESS ICE Processing USIT-E Yes

IMAR Image Rotation USIT-E Off

MEAS_WLEN Tcube Processing Window Length in Measurement Mode USIT-E 22.44 us
MUD_N_FRP Free Pipe Mud Normalization Factor USIT-E 1.07

U-USIT_DFSzZ Drilling Fluid Specific Acoustic Impedance USIT-E 0.1 Mrayl
UFGDE Fiberglass Density USIT-E 16.27 Ibm/gal
UFGPS Fiberglass Processing Selection USIT-E No

UFGVL Fiberglass Velocity USIT-E 9678.48 ft/s
USI_FSOD USIT USI Fluid Slowness Fits Casing Outer Diameter USIT-E 0_OFF

USI_FVEL_SEL USI Fluid Velocity Selection USIT-E Automatic

USI_ZMUD_SEL USI Mud Impedance Selection USIT-E FreePipe Norm.

ZMUD Acoustic Impedance of Mud Borehole 1.48 Mrayl
ZTCM Acoustic Impedance Threshold for Cement USIT-E 2.2 Mrayl
ZTGS Acoustic Impedance Threshold for Gas USIT-E 0.3 Mrayl

00 0 Ol Paramete

One: Parameters

Parameter Description Tool Value Unit
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Company:Noble Energy Inc Well:Earp Federal LC23-735

:S004

Fluid Acoustic Slowness vs Depth

2D Cross Plot
| Index Range: From to ft |

o CFVL-UDEP (CFVL,UDEP : Data Not Found)
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