DUAL SPACED NEUTRON
HALLIBURTON SPECTRAL DENSITY
LOG
COMPANY HERMAN L. LOEB
m 5 WELL UNRUH 'D' 1-21
N )
i b g £ & |FELDBLOCK WLDCAT
2138 ¢
m DNn T Y x COUNTY KIOWA STATE KANSAS
w 3
I APINo.  15-097-21750-00-00 Other Services:
Location 4100 FSL 2290' FWL MIERO
ACRT
BSAT
i
> 8
Z 2
: 4§ 5 &
9 0z B 9 5 lsex o Twp, 278 Ree. 18w
Permanant Daturm GL Elev. 21310 ft|  Elev: KB. 220201t
Log measured fram KB . 11.0ftabove perm. Datum DF. 22000 ft
Drilling measured fram KB GL 219101
Date 28-Feb-13
Run Na. anE
Depth - Driller 4875.00 ft
Denth - Lagger 48720 ft
Battom - Logged Interval 4863.0 ft
Top - Logged Interval 33500 ft
Casing - Driller 8.625 in @ 5610 ft @ @
Casing - Logger 561.0 ft
Bit Size 7875 in @ @
Type Fluid in Hale YWATER BASED MUD
Density Viscosity 9.3 ppg 64.00 siqt
PH Fluid Loss 10.00 pH 9.6 cptm
Source of Sample FLOWLINE
Rm @ Meas. Temperature 0420 ohmm @ 70.00 degF @ @
Rmf @ Meas. Temperature 0.35 ehmm @ 70.00 degF @ @
Rme @ Meas. Temperature 0480 ohmm @ 70.00 degF @ @
Saurce Rmf Rme MEASURED MEASURED
Rm@BHT 029 chmm @ 103.0 degF @ @
Time Since Circulation 8.0 hr
Time on Battom 28-Feb-13 20:01
Max. Rec. Temperature 103.0 degF @ 48720 ft @ @
Equipment Lacation 10546696 LIBERAL
Recorded By THOMAS HYDE
Witnessed By J. CHRISTENSEN
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F S YWersion: WL INSITE R3.6.0 (Build 2)
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Rmf @ Meas. Temp. @ @
Rmc @ Meas. Temp. @ @
Source Emft Fmc
Rm @ BHT @ @
Rmf@E BHT @ @
Rmc @ BHT @ @
EQUIPMENT DATA

AN A, ACOUSTIC DEMSITY NEUTROM
Run Mo, OME Run Mo, Run Mo. OME Run Mo. OME
Seral Mo, 11033640 Seral Mo, Seral Mo, 11014296 Serial Mo, 11055304
mModel Mo, GTET mModel Mo, mModel Mo, SDOLT mModel Mo, DSMT
Diameter 3.62% Mao. of Cent. Diameter 4.5" Diameter 3.625"
Detectar Model Mo, T-102 Spacing Log Type GAM-GAM Log Type NEL-MNEU
Type SCINT Source Type Cs137 Source Type Am241Be
Length g" LS A [ Serial No. S163EWY Serial No. DSM424
Distance to Source 1o FYWDA [/ ] Strength 1.5 Ci Strength 15 Ci

LOGGIMNG DATA,
SEMERAL AN A, ACOUSTIC DEMSITY NEUTROM
Run Depth Speed Scale Scale Scale Scale
Mo From To ft/min L R =] M atrix L R M atrix L R Matrix
OME 4872 3350 REC 0 150 30 -10 2.71 a0 -10 LIME
DIRECTIOMAL INFORMATION

Maximum Deviation ) KOP e

Remarks: AMNMULAR HOLE WOLUME CALCULATED FOR 5.5 INCH CASING

CHLORIDES REPORTED AT 11000 MG/L

LChM FEFORTED AT 2 PFPE

TODAY'S CREW M. GRAHAM B. TERRELL

THANK ¥YOU FOR CHOOSING HALLIBURTOMN ENERGY SERWICES LIBERAL, KANSAS 620-624-5123

HALLIBURTOM DOES ROT GUARANTEE THE ACCURACY OF AMY INTERFPRETATION OF THE LOG DATA, COMYERSIOMN OF LOG DATA TO PHYSICAL ROCK
PARAMETERS OR RECOMMENDATIONS WHICH MAY BE GNEM BY HALLIBURTOMN PERSOMMREL OR WHICH APPEAR OM THE LOG OR IMN ARMNY OTHER FORM. ANY
USER OF SUCH DATA, INTERFPRETATIOMNS, COMNYERSIONS, OR RECOMMEMNDATIONS AGREES THAT HALLIBURTORM IS MNOT RESPOMNSIBLE EXCERPT WHERE DUE
TO GROSS NMEGLIGENCE ORMWILLFUL MISCOMNDUCT, FOR ARY LOSS, DAMAGES, OR EXPERSES RESULTING FROM THE UWSE THEREOF.

HALLIBURTOM

HALLIBURTON

Plot Time: 28-Feb-13 21:06:26




Plot Range: 3350 ft to 487525 ft
Data: UNRUH 'D' 1-211Well BasedDAG-0002-0031

Plot File: WPOROWPoro_IGQ_5_MAIN_LIB

S5 INCH MAIN LOG

1169“5'0“ Pullc‘ 30 MNeutron Porosity -10
%
DensityPorosity _
SHALE |— BHVT 30 10
%
0 Gamma API 150 AHVT _I 18K Tension o
api 7~ 7 "pounds ~ |
s o ___ Caliper_ ________ 1 MB., fo__ P 0oz DensityCorr 0.26 |
inches ft gram per cc
& P rd - { +
'y L. - N —] S
z J = | T
b = ™ 1o
by ;-_-:: f— Y PEER i 8
= — ] o l’ i B
T 5| LN B e o
= “‘3: £ o B VR 5 |
I X N — ~a ]
p: P ] .l i
Y T I [d ~ ~=
—b e T 1
v i '2___ =T n i . S e
= b 3 — M
N L - 1 1 | 1 &= | 1 1 1 [ ¥ [ {—-- FF
~]_ — i T === =f
o — 3 1T [ | 1 1 1 | | ... f
[ y) . L3 - 1
= — . — —=
l‘-" _________,,---—'—' ] E‘“‘-...F_._EE_ . 'j
L) ——— — T
1 — 2 f— . ] G ;
Z 5 ]
D L = - )
! 3400 > — —_ ——
= e —— ] — PP B ——
i — s e ek J]
B : T ;;,"? o [.
l-::‘% e
1 & = == —T P i
i 4 ¥ = i — —t = ¥
Y T o e P e 1
L —] P — = ) o §
N ‘_ii o = = R R P Fa===
= ——— e TS ly‘_-_':E_ ---------- ;’lf
i ~C = 7 — =
s Tz : -
w = = — o
| ha Caliper e 3 € = = DensityPprosity — =5
| e > N I N I Rk el k-




R : ]
: R 1BRE
..- T T T 1 | i i ™ T T T =T =1 ko s .l_m......._.l o e S T Lt |1m|“l|| ...I"... e
i | s T
i 17 D HTTTTETERTES
4L i1 ! LR PR
J L H HE i . INERHEEER ST FL
ik FREEE - SHAAE N NE RN AR Ak SEEEASE: EEKRRNEREN
Sk ) .._:) e ! P 2wy E SEuE \ e s =
) 3’ )_J i 5 fil %H/__._...
\ \ ,\
d \. ’\ A ; \¥, )
AT VAN AR : | 1t
_ | ‘ \ Ll AL AT . W/ ,
_ ]

1

=

—

N B ——

—_t ——t —T

g L

—t

[ m———

e e ——

T —

T=

| —f ——T

=
e

—1

ﬁ.—?’

ey

F—
———

—————

3500

o

| ————T

-«

o

o, =l

T,

R




et s

o s X 5 T

-IL,.’

—

—_—

=3

"

r— —

|

-]

— —T —

- 4+ =1

e AR R i YR ' Y
e e MegdronPorgsity -,

i
e

3600
3700

Al
T

[FH&

aliger

N |

==

7

o




E

L_--4~

oo ]h

by fr=

o =t

M—— R

EBsily

|

e

| -T2
LL"] | T
" -
T

MNe

r"""

ol
|
[ i

A

L

)

—=——

3800

3900

-l

Fu[m=]]

o

=

F

L

“‘“-—._._,__,_

I

o Tl

=
i’

] e

i

[l

Ll
e

L=
]

N Y




FL

]

ol

iy

.

kT P PR I |

LY

e

=

—

]

Tom— |

Y

M

4000

——

I e
| —

rantl
™y
1)
I
)
=]
[
—
=
=3
L.
ey
A
W
——
=
1
L
e i




IR R AR RN A AR AR W

?\ﬂ i u | g

Le]

N A RO NN i
| | VLTV | A

} g Y ] T

1 i J ﬂ ﬂ

|

——
Y

Pe

—=
'ﬂ.-;
|——
F=N

—
—_— ]

I\L HITUTHIT UTORIL Y

B,

"
-
S
-—

D;
_==<€—-
&
d
——
™
!
=
J
-—\"—"'—-r' o
S

=
=
%
-

4100

4200

—
_——

e
—
=11
1] L]

__.—-—-—'—'_' T
s ——

_,__....---"_
Sarmr-a i
alippr

T~
b~

—r ]

kf‘




=T

Pl CYpp

S i e

il SR P
L

"

[P S |
o

I PP | TR TELh

e

e

R —

ar

e

.

.

P

—

g

. 2

—————

e e

=

—

i
5o [

-}

— —1

e e—

—_— ]

=

r —t ——1t

et Foros 1‘3’_'_,

W P T Py

/..

\d

i

k)

'\l

\.)

=

B

[ =]
T

4300

4400

(=]

L1

Sarima

—r

Calipe

L W

e

.

i

b

[

21

T

Lr #1

L¥=q




‘, [T L AL A
) TR T
| | AN A Al
/ ff | \ ; | | ﬂ A
| . i

N — —

—

—

T s e a s L L

-E-‘—:\:,—-—....__

= —

T

- —

=
= -

-t

=
—

et :;_‘=E:"—'—=EE_

D i e E—

4500

e —

T

e —

—_

B

PPN

T

L

=

o

1




< gl T TR TR T i
TN _.
g { __ _ﬂ / A
n _ , _ | ___ ,_ f : f
ONRR 8 RN A VA RARRC AR
_ i I | _ ; ‘ _ W
|
| raitive | |
, RHIIN \ | |
| \ | | m
] T | |
1l HANLIT L __
il N Y ?,,r INEN m r\.ﬁ/ ‘ L ;.\/_}\ / i {,/\, ft * ; _,,.1. 1]
AN T | AT i VLA
:._: [wij * @_ il ..ﬁ | _ | _
|
171 1A
y _ _
_ At _M |

4600

4700

=

"=

Ly

-




2
1]
o

-

===q=-==d

DensityCorr 0.25

-0.25

gram per cc

Tension

15K

pounds

>3

| WY

o usi'l'j

e

| W]

wreiod

eqsityPeFes.

[l
=

=

=
T

10

Pe

@0 |
il
18
=}
-1
= g
(=] O M
® N
=t M1 <
T T
L IEEE
l _ =
_ _ _
i 1l
L _
N z |
! 3 |
T : |
& _ &
0] glo <
¢ glg Zs
w ﬂ_c ]
M.l ol £ m
0 “ =
A | o |
it \ T !
T k™4
] _
LA 4 _ﬂ M, “
~ I = Pl L |
¥ |
_ | _
) w0 | o




SHALE |— BHWVT

30 DensityPorosity 10
%

1'Iaension Pullc‘ 30 MNeutron Porosity 10
%

S CROS SOVER &

HALLIBURTON

Plot Time: 28-Feb-13 21:06:29

Plot Range: 3350 ft to 4875.25 ft

Data: UNRUH ‘D' 1-211Well BasediDAG-0002-0031
Plot File: WPOROWPoro_IGQ_5_MAIN_LIB

S5 INCH MAIN LOG

HALLIBURTON

Plot Time: 28-Feb-13 21:06:29

Plot Range: 4643.25 ft to 4877.5 ft

Data: UNRUH ‘D" 1-211Well BasediDAG-0002-0021
Plot File: WPOROWPoro_IGQ_5_REP_LIB
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HALLIEBEURTON Plot Time: 28-Feb-13 21:06:33

Plot Range: 3350 ft to 4875.25 ft
Data: UNRUH 'D' 1-21\Wel | Based\DAQ-0002-0031
Plot File: W-LOCALAWUNRUH 'D’ 1-2110002 SP-GTET-DSN-SDL-BMIPOROMBULKD_5_MAIMN_LIB

S5 INCH MAIN LOG

HALLIEBEURTDON Plot Time: 28-Feb-13 21:06:33
Plot Range: 4649.25 ft to 4877.5 ft
Data: UMRUH 'D' 1-21\Well BasediDAQ-0002-0021
Plot File: W-LOCALAWMNMRUH 'D' 1-21W0002 SP-GTET-DSN-SDL-BEMIPORO\BULKD_S5_REP_LIB

REPEAT SECTION

SHALE
0 Gamma Ray 150
api
L FarQuality =~ -2 BHV = Bulk Density =
ft3 gicc
-18 i 2 151K Tension 0
18 NearQuality 2 (Y 1ok femstom 9]
ft3 pounds
6 Cali 16 MD 0 10|-0.25 i 0.25
- ___Lteper _________ 7 1-240 -~ ____Pe_ 1 poni DensityCorr Y g
inches ft gicec
; - ={ T = A
I - [ =i
— 717 == 7 P
| — ” —— R
~-f S, e — KN
—— N = ry
t % = = L
L - T “r
e g < Bl SR CEEES =2
i3 7 = | T T 1T | —T———p T [ I [.=--7 —=
. ] e ey ) B— T
T ——— L___Lt -h""‘“:—__ __________ s
= — T R e Y = o
< N .
: S :
— K "’ ts, |
[, \'x < " }
-3 s NS Y ) :
< 3 «t T ]
7 — i |
I el e |
—— - > — - i
—17 M ¥
e~ S e ]
P f'-', — [ .""'"'*
= 4700 - — B ;
p—— = __ ~ -_— i ST 3




et TN

LA

E

3

']

1
.—_-..._.IL____

Y Tl N

==
X Salaluieln MRS

[ 4
-
.
)

b

A

-

N v I __

A A

4800

vy

—
=
"
P
2
-
h)
[t
g
i
I=
=
s
=
1]
N — |
4:;‘$_q‘
R

_—l—'—'-.
=
=

T
Ry o S




I JI [+ }J' P i'l
== a 3 = e}
. ! ¥ \\ 5.“. N
~
6 o ___ Caliper__________ 1| MNP o ___________Pe___________fojozs DensityCorr 0.25,
inches ft glce
18 ; 2 18K Tension 0
e NearQuality <] AHY - - 7]
ft3 pounds
L FarQuality ~  -2| BHV 2 Bulk Density 3
ft3 gicc
0 Gamma Ray 150
api
SHALE
HALLIBURTON Plot Time: 28-Feb-13 21:06:35

Plot Range: 4649.25 ft to 4877.56 ft
Data: UNRUH 'D' 1-21\Wel | Based\DAQ-0002-0021
Plot File: W-LOCALAWUNRUH 'D’ 1-2110002 SP-GTET-DSN-SDL-BMPOROMBULKD_5_REP_LIB

REPEAT SECTION

HALLIBURTON
TOOL STRING DIAGRAM REPORT
Description  Overbody Description O.D. Diagram Sensors @ Delays Length Ac‘l’_“eﬂ;";te"
_ 35.01 ft
Cable Head- r 3
PROTO1 @3625in — E 192 ft
30.00 Ibs
. 33.09 ft
F S
SP Sub-11441455 )
60.00 Iba @3625in — g “«— SP@3131ft 274 1t
i k 4
x 29.35 ft
GTET-11039640 )
165.00 Ibs 23625 IN —p 8.52 ft




«— GammaRay @ 23.29 ft
_}E 20.83 ft
DSN Decentralizer-
11005605 @ 5.000in"
DSNT-11055304 6.60 Ibs .
174.00 Ibs e e S s
«— DSNFar@ 13.90 ft
«— DSNNear@13.15 ft
_:E 11.15 ft
SDLT-11014296 & 4.500 in , T
360.00 Ibs SDLT Pad-10865884
65.00 Ibs Micrelog & 3.33 ft
Microlog Pad-11014296 @ 4.750 in* SDL Caliper @ 3.15 ft
8.00 Ibs 24750 iIn" — g a SDL@3.14 ft
_]:L 0.33 ft
Bull Nose-001 :
5.00 Ibs g2750in — 033 ft
> 0.00 ft
. Searial Weight Length Accumulated Max.Log.
M L h Speed
nemonic Uteredl [etinrs Number (Ibs)  (ft) o iy
CH Standard OH Cable Head FROTO1 20.00 1.92 3303 20000
SP SP Sub 11441455 G000 374 2935 20000
GTET Gamma Telemetry T ool 11039640 165 .00 8352 20.83 G000
DSMT Dual Spaced Meutron 11055304 174 .00 9 .69 11.15 G000
DCNT DS Decentralizer 11005605 5 B0 513 0 * 1448 20000
SOLT Spectral Density Tool 11014296 260 .00 10.581 033 G000
MICP Microlog Pad 11014296 500 1.00 * 283 G000
SOLP Density Insite Pad 10865384 G5 00 255 7 2.54 G000
BLMNS Bull Nose oo 500 0.33 .00 20000
Total 873.60 35.01

Data: UNRUH 'D' 1-22N10002 SP-GTET-DSN-SDL-BMNIDLE

" Mot included in Total Length and Length Accumulation.

Date: 28-Feb-13 19:43 .58




HALLIEURTON

CALIBRATION REPORT

Tool Name:
Engineer:

Software Version:

NATURAL GAMMA RAY TOOL SHOP CALIBRATION

GTET - 11039640 Reference Calibration Date:
J. BOLLOM Calibration Date:
WL INSITE R3.8.0 (Build 2) Calibration Version:

14-Jan-13 11:39:27
13-Feb-13 13:51:32
1

Calibrator Source S/N: TE146
Calibrator AP| Reference:265.00 api
Equivalent Calibrator APl Reference:269.6 api

Measurement Measured Calibrated Units
Background T7.6 79.8 api
Background + Calibrator 339.7 349.5 api
Calibrator 2621 269.6 api
NATURAL GAMMA RAY TOOL FIELD CALIBRATION
Tool Name: GTET - 11039640 Reference Calibration Date: 13-Feb-13 13:51:32
Engineer: THOMAS HYDE Calibration Date: 28-Feb-13 16:56:33
Software Version: WL INSITE R3.8.0 (Build 2) Calibration Version: 1
Calibrator Source S/N: TE146
Calibrator AP| Reference:265.00 api
Equivalent Calibrator APl Reference:269.6 api
Field Verification Shop Field Units
Background 79.8 51.9 api
Background + Calibrator 349.5 326.6 api
Calibrator 269.6 2747 api
Shop Field Difference Tolerance
269.6 2747 -5.1 +/~ 9.00
DUAL SPACED NEUTRON SHOP CALIBRATION
Tool Name: DSNT - 11055304 Reference Calibration Date: 19-Dec-12 16:48:47
Engineer: J. BOLLOM Calibration Date: 13-Feb-13 13:44:56
Software Version: WL INSITE R3.8.0 (Build 2) Calibration Version: 1

Logging Source S/N: 696

Tank Searial Mimhar | IRFRAI NFIITROM




Reference value assigned to Tank: 51.680
Snow Block S/N: 696

Calibration Tank Water Temperature: 60 degF
Min. Tool Housing Cutside Diameter: 3.620 in

CALIBRATION CONSTANTS

Control Limit On New
Value

Gain: 0.986 0.986 0.900- 1.100

Measurement Prev. Value New Value

WATER TANK SUMMARY (Horizontal Water Tank)

Measurement  CumentResding  Callbrated  Ghange  SGontrel Limi
Porosity (decp): 0.2106 0.2106 0.0000 +/~ 0.0020
Calibrated Ratio: 9.72 9.72 0.000 +/~ 0.050
VERIFIER
Measurement Value Control Limit
Snow-Block Porosity {(decp): 0.0624 0.02000 - 0.09000
PASS/FAIL SUNMMARY
Background Check: Passed
Gain-Range Check: Passed
Snow-Block Check: Passed
DUAL SPACED NEUTRON FIELD CALIBRATION
Tool Name: DSNT - 11055304 Reference Calibration Date: 13-Feb-13 13:44:56
Engineer: THOMAS HYDE Calibration Date: 28-Feb-13 16:58:45
Software Version: WL INSITE R3.8.0 (Build 2) Calibration Version: 1

Logging Source S/N: 696
Snow Block S/N: 696

NEUTRON FIELD-CHECK SUMMNMARY

Shop Field Difference Cg:téﬂal;:;:t

Snow-Block Porosity {(decp): 0.0624 0.0706 0.0082 +- 0.0150

PASS/FAIL SUMMARY
Block Change Check: Passed




Snow Block Stat Check:
Temperature Check:

Passed
Passed

DENSITY CALIPER SHOP CALIBRATION

Tool Name: SDLT - 11014296

Engineer: J. BOLLOM
Software Version:

Host Tool Name: DSNT - 11055304

WL INSITE R3.8.0 (Build 2)

Reference Calibration Date:

Calibration Date:

Calibration VYVersion:

13-Feb-13 09:52:34
13-Feb-13 09:56:36
1

CALIBRATION COEFFICIENTS

Control Limit On

-7¥000.00 - -1000.00
0.000200 - 0.000600
-5000.00 - 3000.00

Measurement Previous Value New Value
New Value
Pad Offset -4115.63 -3940.88
Pad Gain 0.0003908 0.0003812
Arm Offset -2144 .15 -2009.50
Arm Gain 0.0004162 0.0004246

Arm Power

Tool Diameter: 4.50 in

0.000002688

0.000001261

CALIBRATION RINGS

Current Reading

Calibrated

0.000300 - 0.000700
-0.000010000 - 0.000010000
The ring diameter is computed from: DIAMETER = PAD EXTENSION + ARM EXTENSION + TOOL DIAMETER

Control Limit On

R (Previous Coeff.) (New Coeff.) LErEs New Value
PAD EXTENSION:
Small Ring {in) 1.98 2.00 0.02 +/- 0.20
Medium Ring (in) 3.78 3.75 -0.03 +/- 0.20
RING DIAMETER:
Small Ring {in) 6.35 5.50 0.15 +/- 0.20
Medium Ring (in) 8.10 8.25 0.15 +/- 0.20
Large Ring (in) 15.00 15.00 0.00 +/- 0.20
PASS/FAIL SUNMMARY
Calibration-Coefficients Range Check: Passed
Ring-Measurement Check: Passed
PASS/FAIL SUNMMARY
Calibration-Coefficients Range Check: Passed

Tool Name:
Engineer:

Software Version:

SPECTRAL DENSITY SHOP CALIBRATION
SDLT Pad - 10865884

J. BOLLOM
WL INSITE R3.8.0 (Build 2)

Reference Calibration Date:
Calibration Date:

Calibration VYVersion:

04-Jan-13 10:30:13
13-Feb-13 10:47 :49
1




Logging Source S/MN: 5168GWW
Aluminum Block S/MN: LIBERAL Density: 2.598g/cc
Magnesium Block S/N: LIBERAL Density: 1.684g/cc

DENSITY CALIBRATION SUNMARY

Measurement Previous Value New Value
Near Bar Gain 1.0591 1.0409
Near Dens Gain 1.0204 1.0144
Near Peak Gain 1.0236 1.0045
MNear Lith Gain 0.9918 0.9897
Far Bar Gain 1.0142 1.0119
Far Dens Gain 1.0021 1.0002
Far Peak Gain 0.9953 0.9961
Far Lith Gain 0.9734 0.9709
Near Bar Offset -0.3434 -0.1754
Near Dens Offset -0.0183 0.0332
Near Peak Offset -0.0641 0.0950
MNear Lith Offset 0.1634 0.1786
Far Bar Offset 0.0078 0.0343
Far Dens Offset 0.0906 0.1130
Far Peak Offset 0.1244 0.1196
Far Lith Offset 0.2556 0.2809
Near Bar Background 831.89 §29.24
Near Dens Background 276.96 275.13
Near Peak Background 118.93 119.99
MNear Lith Background 146.93 146.82
Far Bar Background 515.51 513.05
Far Dens Background 202 .64 200.66
Far Peak Background 75.62 79.48
Far Lith Background 81.88 §2.22

CALIBRATION BELOCK SUMMARY

Current -
Measurement Reading (ﬁael\:\??;z% Change
(Previous Coef)
MAGNESIUM
Density (g/cc) 1.688 1.684 -0.004
Pe 2534 2.552 0.018

Control Limit
0.90-1.10
0.90-1.10
0.90-1.10
0.90-1.10
0.90-1.10

090-1.10
090-1.10
090-1.10

NONE
NONE
NONE
NONE
NONE
NONE
NONE
NONE

700 - 1450
230 - 480
100 - 210
125 - 260
450 - 900
175 - 345

70 - 140
75 - 145

Control Limit

On Change

+/- 0.015
+/- 0.150

Pe: 3170
Pe: 2.598




ALUMINUR
Density (gfcc) 2.600
Pe 3.081

2.598
3.120

TOOL SUNIMARY

-0.002
0.039

+/~ 0.01500
+/- 0.150

Measurement Near Detector Far Detector
Value Control Limits Value Control Limits
QUALITY
Background -0.0003 +/~ 0.0110 -0.0017 +/ 0.0140
Magnesium Block -0.0024 +/~ 0.0110 -0.0007 +/ 0.0140
Aluminum Block 0.0005 +/~ 0.0110 0.0001 +/ 0.0140
Resolution 9.15 5.00 - 11.50 8.96 6.00- 11.50
Internal Verifier(B+D+P+L) 1371 1200 - 2700 875 800 - 1700
PASS/FAIL SUNMMARY

Background Quality Check: Passed

Background Range Check: Passed

Background Resolution Check: Passed

Background Y erification Check: Passed

Magnesium Quality Check: Passed

Aluminum Quality Check: Passed

Gains Check: Passed

Changes in Calibration Blocks: Passed

SPECTRAL DENSITY FIELD CHECK

Tool Name: SDLT Pad -10865884 Reference Calibration Date: 13-Feb-13 10:47 :49

Engineer: THOMAS HYDE Calibration Date: 28-Feb-13 17:04:31

Software Version: WL INSITE R3.8.0 (Build 2) Calibration Version: 1

Pad Temperature: 61.1 degF
DENSITY FIELD CALIBRATION SUMMARY

Measurement Shop Field Change Control Limit +/-
Near (B+D+P+L) cps 1371.181 1372.238 1.057 14.965
Far (B+D+P+L) cps 875.410 873.343 -2.067 16.158
Near Resolution 9.15 9.16 0.010 0.50
Far Resolution §.96 §.98 0.020 1.00

PASS/FAIL SUNMMARY




Bkg Quality Check:
Bkg Resolution Check:
Bkg Verification Check:

Passed

Passed

Passed

SDLT CALIPER FIELD CALIBRATION

Tool Name: SDLT - 11014296

Engineer: THOMAS HYDE

Software Version: WL INSITE R3.8.0 (Build 2)

Reference Calibration Date:

Calibration Date:

Calibration VYVersion: 1

13-Feb-13 09:56:36
28-Feb-13 17:00:30

MEASURED CALIPER VALUES

Measurement Shop Field
Pad Extension 3.75 3.69
Ring Diameter §.25 §.24

PASS/FAIL SUMMARY
Pad Extension Check:
Diameter Check:

Change

-0.06
-0.01

Passed
Passed

Control Limit On
New Value

+/~ 0.10
+~ 0.15

CALIBRATION SUMMARY

Sensor Shop Field Post Difference Tolerance Units

GTET-11039640

Gamma Ray Calibrator | 269.6 | T — | 5.1 | +-9.00 | api
DSNT-11055304

Snow-Block Porosity | 0.0624 | 0.0706 | = —ooomee- | -0.0082 | +-0.0150 | decp
SDLT-11014296

Pad Extension 3.75 3.69 | 0 mmemeeeeeee 0.06 +~0.10 in

Ring Diameter 8.25 824 | 0 emeeeeeeeee 0.01 +~0.15 in

SDLT Pad-10865884
Near(B+D+P+L) 1371.181 1372238 | = e -1.057 +/-14.965 cps
Far(B+D+P +L) 875.410 873.343 | = oo 2.067 +/-16.158 cps

Data- LINRILIH 'I° 1 210002 SP.GTET-NSM.SD1 _BRANINDI E

Date- 2R_-Feh-1320-11-15

HALLIBURTON
PARAMETERS REPORT
Dﬁ%th Tool Name Mnemonic Description Value Units

TOP




SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED
SHARED

SHARED
Rwa f
CrossPlot

Rwa f
CrossPlot

Rwa f
CrossPlot

Rwa f
CrossPlot

Rwa f
CrossPlot

Rwa f
CrossPlot

Rwa f
CrossPlot

Rwa f
CrossPlot

GTET
GTET
GTET
GTET
DSNT
DSNT
DSNT
DSNT
DSNT
DSNT

BS
uBs
MDES
MDWT
VWAGT
BESAL
FSAL
KPCT
RMUD
TRM
csD
1ICoD
ST

TD
BHT
SVTM
AZTM
TEMM
EBHSM

APOK

FCHO

AFAC

MFAC

RMFR

TMFR

RWWA

ADP

GROK
GRSO
GEOK
TPOS
DNOK
DEOK
MNLIT
DNSO
DNTP
DPRS

Bit Size

Use Bit Size instead of Caliper for all applications.

Mud Base

Borehole Fluid Weight

Weighting Agent

Borehole salinity

Formation Salinity NaCl

Percent K in Mud by Weight?

Mud Resistivity

Tem perature of Mud

Logging Interval is Cased?

AHY Casing OD

Surface Temperature

Total Well Depth

Bottom Hole Temperature
MNavigation and Survey Master Tool
High Res Z Accelerometer Master Tool
Tem perature Master Tool

Borehole Size Master Tool

Process Crossplot?

Select Source of F

Archie A factor

Archie M factor

Rmf Reference

Rmf Ref Temp

Resistivity of Formation Water

Use Air Porosity to calculate CrossplotPhi

Process Gamma Ray?

Gamma Tool Standoff

Process Gamma Ray EVR?

Tool Position for Gamma Ray Tools.

Process DSN?

Process DSN EVR?

MNeutron Lithology

DSN Standoff - 0.25 in (6.35 mm) Recommended
Tem perature Correction Type

DSKMN Pressure Correction Type

7.875
No
Water
9.300
Natural
0.00
0.00
0.00
0.420
70.0
No
5.500
70.0
4872.00
103.0
NONE
GTET
NONE
NONE

Yes

Automatic

0.6200

2.1500

0.10

75.00

0.05

Mo

Yes

0.000

No
Eccentered
Yes

No
Limestone
0.250
MNone
MNone

PPY

ppm
ppm

ohmm
degF

degF
ft
degF

ohmm
degF

ohmm




Yiew More Correction Options

DSNT SHCO

DSNT UTVD Use TV D for Gradient Corrections?
DSNT LHWT Logging Horizontal Water Tank?
SDLT CLOK Process Caliper Outputs?

SDLT Pad DNOK Process Density?

SDLT Pad DNOK Process Density EVR?

SDLT Pad CB Logging Calibration Blocks?
SDLT Pad SPVT SDLT Pad Temperature Valid?
SDLT Pad D TWWN Disable tem perature warning
SDLT Pad DMA Formation Density Matrix

SDLT Pad DFL Formation Density Fluid
Microlog Pad MLOK Process MicroLog Outputs?

No
No
No
Yes
Yes
No
No
Yes
No
2.710
1.000
Yes

gfcc
gfcc

BOTTOM

Data: UNRUH D' 1-21W002 SP-GTET-DSN-SDL-BMNIDLE

Date: 28-Feb-13 20:14:03

HALLIEURTON

INPUTS, DELAYS AND FILTERS TABLE

Mnemonic Input Description D;Eflt?y Filter Type Filterllf.t;angth
Depth Panel
TENS Tension 0.00 NO
SP Sub

PLTC Plot Control Mask 31.31 NO
SP Spontaneous Potential 31.31 BLK 1.250
SPR Raw Spontaneous Potential 31.31 NO
SPO Spontaneous Potential Offset 31.31 NO

GTET
TPUL Tension Pull 23.29 NO
GR Natural Gamma Ray API 23.29 TRI 1.750
GRU Unfitered Natural Gamma Ray API 23.29 NO
EGR Natural Gamma Ray APl with Enhanced ¥ ertical Resolution 23.29 W 1416 ,0.750
ACCZ Accelerometer Z 0.00 BLK 0.083
DEWYI Inclination 0.00 NO

DSNT
TPUL Tension Pull 13.05 NO




RNDS Near Detector Telemetry Counts 13.15 BLK 1417
RFDS Far Detector Telemetry Counts 13.90 TRI 0.583
DNTT DSMN Tool Temperature 13.15 NO
DSNS DSN Tool Status 13.05 NO
ERND MNear Detector Telemetry Counts EVR 13.15 BLK 0.000
ERFD Far Detector Telemetry Counts EVR 13.90 BLK 0.000
ENTM DSMN Tool Temperature EVR 13.15 NO
SDLT
TPUL Tension Pull 3.15 NO
PCAL Pad Caliper 3.15 TRI 0.250
ACAL Amm Caliper 3.15 TRI 0.250
SDLT Pad
TPUL Tension Pull 3.14 NO
NABE Near Above 2.96 BLK 0.920
MNHI MNear Cesium High 296 BLK 0.920
NLO MNear Cesium Low 2.96 BLK 0.920
NV A Near Valley 2.96 BLK 0.920
NBA Near Barite 2.96 BLK 0.920
NDE Near Density 2.96 BLK 0.920
NPK Near Peak 2.96 BLK 0.920
MNLI Near Lithology 2.96 BLK 0.920
NBALU MNear Barite Unfiltered 2.96 BLK 0.250
MNLIU MNear Lithology Unfiltered 296 BLK 0.250
FAB Far Above 3.31 BLK 0.250
FHI Far Cesium High 3.31 BLK 0.250
FLO Far Cesium Low 3.31 BLK 0.250
FvVA Far Valley 3.31 BLK 0.250
FBA Far Barite 3.31 BLK 0.250
FDE Far Density 3.31 BLK 0.250
FPK Far Peak 3.31 BLK 0.250
FLI Far Lithology 3.31 BLK 0.250
PTMP Pad Temperature 3.15 BLK 0.920
NHY MNear Detector High WYoltage 2.54 NO
FHY Far Detector High Yoltage 2.54 NO
ITMP Instrument Temperature 2.54 NO
DDHY Detector High Yoltage 2.54 NO
Microlog Pad
TPUL Tension Pull 3.33 NO




MINY
MMNOR

Microlog Lateral
Microlog Normal

Data: UNRUH ‘D' 1-21W0002 SP-GTET-DSN-SDL-BMIIDLE

0.750
0.750

3.33 BLK
3.33 BLK

Date: 28-Feb-13 20:14:15

HALLIBURTON Plot Time: 28-Feb-13 21:06:35
Plot Range: 3350 ft to 487525 ft
Data: UNRUH ‘D' 1-21\Wel | BasediDAG-0002-0031
Plot File: W-LOCAL-WNRUH 'D" 1-2110002 SP-GTET-DSN-SDL-BMPOROMAHV_2_1Q_LIB
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HALLIBURTON Plot Time: 28-Feb-13 21:06:37
Plot Range: 3350 ft to 4875.25 ft
Data: UNRUH 'D* 1-211Wel | BasediDAQ-0002-0031
Plot File: W-LOCAL-WUNRUH 'D* 1-2110002 SP-GTET-DSN-SDL-BNMPOROWAHY_2_1Q_LIB
COMPANY HERMAN L. LOEB
WELL UNRUH 'D" 1-21
FIELD WILDCAT
COUNTY KIOWA STATE KANSAS
HALLIBURTON e e henam N
SPECTRAL DENSITY
LOG




