SPECIAL CORE ANALYSIS STUDY
for
MOBIL OIL CORPORATION
NIX NO. 1 UNIT NO. 3 WELL

HUGOTON FIELD
STEVENS COUNTY, KANSAS
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FILE: $TSESMSP EOSPRINT A1l VM/XA SP 2.1 CMS 5.6

From: ZDKLO4 --TRCVM Date and time 04/29/91 07:05:38
To: ZTMOO2 ~--DENVER

Reply to note of 04/26/91 15:51
t2vw: Debra K. Lee Ext. 4462 - TRC Core
Subject: ap:i request
in that state and county there is only one Nix #3 with a comp date in
1984, but it 1s not a Mobil well. It is the
Nix No 1 Unit, #3 well, Northern Nat Gas Prod, location sect 25 twp 33¢
rng 36w compdate 03/19/1984.

Could that be 1it?



7501 STEMMONS FREEWAY, BOX 47547, DALLAS TEXAS 75247+ 214.631-8270

CORE LABORATORIES, INC. ‘r'

Reply To
July 10, 1984 10703 € BETHANY DRIVE

AURORA. COLORADO 80014

Mobil 0il Corporation
1225 17th Street
Denver, Colorado 80217

Attention: Mr. George Liveris

Subject:

Special Core Analysis Study
Nix No. 1 Unit No. 3 Well
Hugoton Field

Chase Group

Stevens County, Kansas

File Number: SCAL 203-840030

Gentlemen:

On February 21, Mr. E. J. Carr and Mr. Mercer L. Brugler of Core Laboratories met
with Ms. Eileen A. McMullin, Mr. Tom Besly and Mr. Dave Morgan of Mobil 0il
Corporation and discussed a special core analysis program for the subject well.
The conventional full diameter core was obtained and analyzed the the Core
Laboratories Casper Wyoming laboratory. Sampling guidelines for’/special core
analysis tests were discussed at the meeting and utilized by representatives of
Mobil 0il Corporation for their final selection on core intervals for special
testing. The sampling interval data was recorded and telecopied to the Casper
Wyoming laboratory for core plug drilling. After drilling the core samples, the
plugs were sent to the Aurora Special Core Analysis laboratory for the special
tests listed below:

1) Formation Resistivity Factor and Resistivity Index Measurements at Ambient
Conditions.

2) Formation Resistivity Factor at Overburden Pressure Studies.
3) Unsteady-State Gas-Water Relative Permeability Studies.

4) Mercury Injection Capillary Pressure and Pore Size Distribution Studies.
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Twenty four samples representing five separate formations were selected for
Special Core analysis tests from the Nix No. 1 Unit No. 3 well, the second of a
total of four wells. These samples were drilled in the Core Laboratories Casper
Wyoming facilities with a 1 1/2-inch diameter diamond core bit, using tap water
as the bit coolant and lubricant. Upon receiving the core plug samples at the
Aurora laboratory facilities, each was trimmed to a right cylinder using a diamond
trim saw and a saturated brine solution as the blade coolant and lubricant. The
samples were briefly extracted of hydrocarbons using cool toluene and leached of
salts using cool methyl alcohol in a centrifuge solvent reflux apparatus. Using
a vacuum oven, all core samples were dried at 180°F wuntil the individual sanmple
weights stabilized. Permeability to air and Boyle's Law porosity values were
obtained and presented on Pages 4 and 5. Permeability to air versus porosity
crossplot data for each formation is presented on Pages 6 through 10 representing
the whole core conventional core analysis data. Prior to testing, the core plugs
were lithologically described and properly identified on Pages 1 through 3.

On March 2, two water samples from adjacent wells were received by the Aurora
laboratory and a subsequent analysis was performed by the Core Laboratories
Chemistry Group. The data results were reported to Ms. McMullin, who selected
the proper water analysis presented on Page 1l of this report.

1) Formation Resistivity Factor and Resistivity Index Measurements at Ambient
Conditions:

Fifteen samples were selected for formation resistivity factor and resistivity
index measurements. The samples were placed into a saturater cell, evacuated
and pressure saturated with the simulated formation brine. The brine was
synthesized in the laboratory with reagent grade salts. Additional CaSO, was
added to prevent possible dissolution problems from the presence of anhydrite.
The resistivities of the fully saturated core plug samples and the simulated
formation brine were measured on successive days until the results stabilized,
indicating that ionic equilibrium had been attained. The resistivity of the
brine was 0.0522 ohm~meters at 72°F.

The core plugs were then placed into a high speed centrifuge and desaturated
using rates of rotation equivalent to pressures ranging from 50 to 500 psi.
After the completion of each of four total runs, the core plugs were weighed,
wrapped in saran wrap and aluminium foil and then the pore fluids were allowed
to redistribute for a period of 18 to 36 hours. Immediately following the
waiting period, the samples were reweighed, a resistance value measured and
then the cycle was repeated again. By gravimetric means (also confirmed by
volumetric readings) the individual saturation values for all core plugs were
calculated. The formation resistivity factor and resistivity index values
were calculated from the resistivity measurements. The formation resistivity
“factor was plotted as a function of porosity from which a cementation exponent
~n" was derived. The formation resistivity index determinations were graphed
as a function of water saturation from which a saturation exponent "n" was
calculated. These data are summarized on the following page with references
made to the corresponding tabular and graphic presentations.
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(TABLE ONE)
CEMENTATION EXPONENT "m™ AT
OVERBURDEN PRESSURE

Tabular  Graphic
Formation "a” 0.0 psi 200 psi 1300 psi 1400 psi Data * Data
Herrington 1.0 1.88 1.94 1.99 Page 36 Pages 37-39
Krider 1.0 1.91 1.97 2,02 Page 40 Pages 41-43
Winfield 1.0 1.93 2.00 2.06 Page 44 Pages 45-47
Towanda 1.0 1.98 2.07 2.08 Page 48 Pages 49-51
Fort Riley 1.0 1.81 1.90 1.87 Page 52 Pages 53-55

SATURATION EXPONENT "n”

Herrington 2.15 Page 12 Pages 13
Krider 1.97 Page 14 Pages 15-19
Winfield 1.89 Page 20 Pages 21-24
Towanda 1.78 Page 25 Pages 26-30
Fort Riley 2.13 Page 31 Pages 32-35
2) Formation Resistivity Factor at Overburden Pressure:

3)

The samples were recleaned and resaturated in the same manner described

previously. The electrical resistivities were measured at effective over-
burden pressures of 0.0, 200 and depending on the formation either 1300 or
1400 psi. The samples exhibited normal trends of increasing formation re-
sistivity factors and cementation exponents with increasing effective over-
burden pressures. The results are presented in Table One above.

Unsteady-State Gas-Water Relative Permeability Studies:

Eight core intervals were selected for relative permeability studies. All
eight core samples were drilled and prepared in the same manner as stated
previously. Each core plug was evacuated and pressure saturated with the
simulated formation brine. Afterwards, the samples were placed into a
hydrostatic core holder for specific permeability to fluid determinationms.
At this point, sample number 118 (2758-2759 ft.) fell below the testing limit
of 0.08 millidarcys permeability and thus was eliminated from the testing
program. No alternate sample intervals were choosen. Next, humidified
nitrogen gas was injected to displace dynamically the water present in each
sample and incremental volumes of water and gas production were measured as a
function of time. The production data were used to calculate the gas-water
relative permeability characteristics for each core plug. The results are
presented in tabular form on Pages 57 through 64 and in graphic form on Pages
65 throught 80. A summary page is provided on Page 56.
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4) Mercury Injection Capillary Pressure and Pore Size Distribution Studies:

Nine core samples were prepared for Mercury Injection Capillary Pressure
tests. Each core sample was placed into a mercury cell, evacuated and injected
with mercury from 0-2000 psia. The incremental data are presented in tabular
form on Pages 81 and 82 and in graphic form on Pages 83 through 91. A
composite graph is presented on Page 92. )

Pore size distribution calculations were performed on the Air-Mercury data
and tabular results are presented on Pages 93 and 94 and graphical data
follows on Pages 95 through 103.

It has been a pleasure working with Mobil 0il Corporation on this study. Should

you have any questions pertaining to these test results or if we can be of further
assistance, please do not hesitate to contact us at (303)751-9334.

Very truly yours,

CORE LABORATORIES, Inc.

Mercer L. Brugler
Special Core Analysis Supervisor

MLB/sss
6 cc addressee
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Formation:

County, State:

Sample
Identification

CORE LABORATORIES, INC.

Special Core Analysis
Page 1 of 103

File 203-840030

IDENTIFICATION AND LITHOLOGICAL DESCRIPTION OF SAMPLES

54

28

28A

48
63
63A

82

Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
As Noted Field: Hugoton

Stevens, Kansas

Depth, feet Lithological Description

Herrington Formation

2629-2630 Sst,sil,ltgry,fgr,wl srtd,wl consol,slty
tr mic
2629-2630 Sst,sil,ltgry,fgr,wl srtd,wl consol,sl

slty,tr mic,anhy

Krider Formation

2661-2662 Sst,sil,ltgry,fgr,wl srtd,wl consol,
tr anhy

2661-2662 Sst,sil,ltgry,fgr,wl srtd,wl consol,
tr anhy

2684-2685 Dol,ltgry,grst,sl shly

2699-2700 Dol,bu,grst,ool,ppvug,sl shly

2699-2700 Dol,bu,grst,oo0l,ppvug,sl shly

2718-2719 Dol,bu,grst,scat ppvug,anhy

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exciusive and confidential use, this
repont is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (ali errors and omissions excepted): but Core
Laborstories. Inc and its officers and employses, assume no responsibility and make no warranty of Tepresentations as to the productivity, proper operation, of
profitanicnmecs n! any oil. pas or other mineral or sanc in connection with such report is used or relied upon.



Company:

Formation:

CORE LABORATORIES, INC.

Special Core Analysis
Page 2 of 103

File 203-840030

IDENTIFICATION AND LITHOLOGICAL DESCRIPTION OF SAMPLES

As Noted

County, State: Stevens, Kansas

Sample
Identification

103
103A
107
118

118A

135
135A
147
159

159A

173

Mobil 0il Corporation Well: Nix No. 1 Unit No. 3

Field: Hugoton

Depth, feet Lithological Description

2743-2744
2743-2744
2747-2748
2758-2759

2758-2759

2796-2797
2796-2797
2808-2809
2820-2821
2820-2821

2834-2835

Winfield Formation

Dol,bu,grst,psool,ppvug
Dol,bu,grst,psool,ppvug
Dol,bu,grst,psool,ppvug
Dol,bu,grst,psool,ppvug

Dol,bu,grst,psool,ppvug

Towanda Formation

Dol,bu,grst,abd anhy nod,tr pyr
Dol,bu-ltgry,scat ppvug,tr anhy
Dol,bu-ltgry,grst,psool,vug,scat anhy
Dol,ltgry,grst,vug,abd anhy
Dol,ltgry,grst,vug,aphy

Dol,1ltgry,ppvug,anhy nod

These analyses. opinions ot interpretations are based on observations and material supplied by the client 1o whom, and for whose exciusive and contidential use, this

report is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (all

errors and omissions excepted). but Core

Laboratories. Inc. and its officers and empioyees, assume no responsibility and make no warranty or representations as to the productivity, proper operstion, of
R . L\ mer - athar minaral Ar cand in connection with such report is useg or relied upon.
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Special Core Analysis
Page 3 of 103

File 203-840030

IDENTIFICATION AND LITHOLOGICAL DESCRIPTION OF SAMPLES

Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: As Noted Field: Hugoton

County, State: Stevens, Kansas

Sample

Identification Depth, feet Lithological Description

Fort Riley Formation

197 2858-2859 Dol,ltgry-pksh,grst,tr anhy,sl shly
197A . 2858-2859 Dol,ltgry-pksh,grst,tr anhy,sl shly
214 2875-2876 Ls,ltgry,grst,foss,sl shly
214A 2875-2876 Ls,1ltgry,grst,foss,sl shly
233 2894-2895 ‘ Dol,ltgry,grst,anhy,nod

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this
report is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (8!} errors and omissions excepted). bu_t Core
Laboratories. Inc. and its officers and employees, assume no responsibility and make no warranty or representations as 1o the productivity, proper operation, or
rerotignipnese of gnv o1l pas or other minerai or sand 1n connection with such report is usec or relied upon.
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PERMEABILITY TO AIR AND POROSITY

Company: Mobil 011l Corporation Well: Nix No. 1 Unit No. 3

Formation: As Noted Field: Hugoton

County, State: Stevens, Kansas

v
i
s

These analyses, opinions or interpretations are based on observations and materia!
report is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories,

Permeability

Sample to Air, Porosity,

Formation Identification Depth, feet millidarcys percent
Herrington 5 2629-2630 22 19.3
5A 2629-2630 4.1 11.8
der 28 2661-2662 0.13 7.6
28A 2661-2662 0.59 10.3
48 2684-2685 0.02 6.4
63 2699-2700 18 16.6
63A 2699-2700 7.7 16.1
82 2718-2719 6.1 17.4
Winfield 103 2743-2744 42 13.0
103A 2743-2744 51 14,9
i 107 2747-2748 4.8 13.0
118 2758-2759 0.24 8.1

1184 2758-2759 0.09 7.6

supplied by the client to whom, and for whose exclusive and configential use, this
Inc. (ali errors and OomMissioNs excepted); but Core

Laboratories, Inc. and its officers and empioyees, assume no responsibility and make no warranty or representations as to the productivity, proper operation, or
profiabieness of any oil. gas or other mineral or SaNO 1N CONNECtiION with such report is used or relied upon.
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Company:
Formation:

County, State:

Formation

Towanda

Fort Riley

These analyses, opinions of interpretations are based on observations and material
report is made. The interpretations or opinions expressed represent the best judgement o

CORE LABORATORIES, INC.
Special Core Analysis

Page 5 of 103

File 203-840030

PERMEABILITY TO AIR AND POROSITY

Mobil 0il Corporation

As Noted

Sample
Identification

Stevens, Kansas

135
135A
147
159
159A

173

197
197A
214
214A

233

Depth, feet

2796-2797
2796-2797
2808-2809
2820-2821
2820-2821

2834-2835

2858-2859 .

2858-2859

2875-2876

2875-2876

2894-2895

Well: Nix No. 1 Unit No. 3

Field: Hugoton

Permeability
to Alr, Porosity,
millidarcys percent
1.8 13.8
1.1 13.9
0.62 11.4
40 24.3
36 18.0
6.6 17.6
1.1 14.7
1.2 14.0
0.43 11.6
0.13 10.7
<0.01 10.3

supplied by the client to whom, and for whose exclusive and confidential use, this
{ Core Laboratories, inc. (all errors and omissions excepted): but Core

Laboratories. Inc. and its officers Bnd employees, assume no responsibility and make no warranty of representations as 1o the productivity, proper operation, or
profitadnleness of an, oil. gas or other mineral or sand 1n connection with such report is used or relied upon.
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Special Core Analysss A
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File 203-840030

SIMULATED BRINE COMPOSITION

Constituents Concentration, g/L
Sodium Chloride (NaCl) 164.91
Calcium Chloride (CaCly) 2 H0 35.27
Magnesium Chloride (MgC12'6H20) ' 20.07
Sodium Bicarbonate (NaHCO3) 0.04
Sodium Sulfate (NazSOy) 1.32
Potassium Chloride (KCL) 0.40
Calcium Sulfate (CayS04) 7.00

i

The brine composition was prepared from the following analysis:

Company: Mobil 0il Corporation Well: Finley No. 1

Formation: Chase Field: Hugoton

County, State: Stevens, Kansas

Concentration, Concentration,

Constituent mg/L Constituent mg/L
Sodium 65295 Chloride 124210
Calcium 9600 Bicarbonate 26
Magnesium 240 Sulfate 890
Potassium 208 Carbonate <0.1

These analyses, opinions o interpretstions are based on observations and materia! supplied by the client to whom, and for whose exclusiye ;no configential use. this
report is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (8!l errors and omissions excepted). but Core

Laborsiories. Inc. and its officers and empioyees. assume no responsibility and make no warranty or representations as 1o the productivity, proper operation, of

menteamimnace Af anyv a1l 0ac or other mMineral or $ang IN CONNECHION with SUCh reporn is usec of relied upon.
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Special Core Analyss
pecs ore Analysss Page 12 of 103

File 203-840030

I FORMATION RESISTIVITY FACTOR AND RESISTIVITY INDEX

i Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: Herrington Field: Hugoton

County, State: Stevens, Kansas

Saturant: Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm—meters at 72°F

Permeability Formation

Sample Depth, to Air, Porosity, Resistivity Brine Saturation, Resistivity
1.D. feet millidarcys ~ percent Factor percent pore space Index
54  2629-30 4.1 11.8 54.6 100.0 1.0
82,3 1.66
62.3 2.36
56.5 3.22
49,6 4,06

These analyses. opinions or interpretations are based on observations and materia! supplied by the client to whom, and {for whose exclusi.ve .and configentisi use, this
report is made. The interpretations or opinions expressed represent the best judgement of Core Laborstories, Inc. (all errors and omissions excepted); but Core
Laboratories, Inc. and its officers and employees. assume no responsibility and make no warranty of representations as to the productivity, proper operation, or

- e
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CORE LABORATORIES. INC.
Perroleun Reservoir Exginesring
DALLAS. TEXAS
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Stevens
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CORE LABORATORIES, INC.

Special Core Analysis
Page 14 of 103

File 203-840030

FORMATION RESISTIVITY FACTOR AND RESISTIVITY INDEX

Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: Krider Field: Hugoton

County, State: Stevens, Kansas

Saturant: Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm-meters at 72°F

Permeability Formation
Sample Depth, to Alr, Porosity, Resistivity Brine Saturation, Resistivity

I.D. feet millidarcys percent Factor percent pore space Index
28  2661-62 0.13 7.6 118.1 100.0 1.0
81.5 1.56

62.6 2.48

55.2 3.44

49.7 3.82

48  2684-85 0.02 6.4 79.5 100.0 1.0
91.0 1.16

74.4 1.42

62.1 1.53

51.0 1.90

63  2699-2700 18 16.6 36.5 100.0 1.0
64.9 2.28

49.4 3.65

42,7 5.62

40.0 6.14

82 2718-19 6.1 17.4 27 .4 100.0 1.0
’ gl.3 1.63

72.2 1.77

65.7 2.59

60.2 2.98

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and configential use. this
report is magde. The interpretations or opinions expressed represent the best jusgement of Core Laboratories, Inc. (all errors and omissions excepted). but Core
Laboratories. inc. and its officers and employees. assume no responsibility and make no warranty Of representations as to the proguctivity, proper operation, or
meminanlomece Af mmy At ARg Ar Ather mineral or SANC (N CONNECHiON with SUCh PO 15 Usec or relied upon.



°f103

15

Page
File

CORE LABORATORIES. INC.
Patrolevm Reservoir Engpinerning

203-840030

DALLAS. TEXAS

Krider
Stevens
Kansas

Formation

Mobil 0il Corporation

Nix No.

County
State

3

1 Unit No.

Company

Well

Hugoton

Field

Sample No. 28

1.0

0.1

100

F 11t e 3 23 BE & 3 .lyhuw.»\nul
4 ‘ H : H-H AT
o B a \.|\' —§3
11 2 = - I3 = - == T FEY 1=
8 41 F- 1= - o8 g o S el ey
= [ HEV R
1] . 1% Q) Sk Salh sqm S = S ol ot Gl st bt G g
s [ G O N0 R N 03§ i L8V 0 0 fon g Sk vkt st
o 1] o 0 Bl g Bt mus 4 [ ] i o 8 ) G e e Sl
H HUH T HHL -1 4 3 -1- i 3 N o 5 04 ol o o Bt o
HHHTH [ 5 I SN O PR AR - U ) JEE .
+ Tttt 14— 4t ' -+ - —
+ + .wﬁﬁw ﬁﬁlv | ﬁ e -ttt -1- Xﬁlxﬁ.v ﬁ “+ 1111ﬁ0 )
-4 b --1-1- - - -1 —1-
bt HHH jans S {1 4-1- L o L ] 1
R RR I ‘,wﬁ F = H RiRRaz HENARIEER SN L &= —
pa 3. s : 1R CEE =
- ++ H ¥ - 1+ rt-1-1-1 -t 141 ~f - s 1=+
[1] i - p g q~- 14 I B O &y u g o Supaia
HHTH i BEERANANED: r L FEE
+ T+t -
idissidsnsidoians B T 1Tt 11 1 ++t + 1 —4 -
q,T1 ] HHIHFEEAT ] SRERE R o B e ot
iisldaakindda ST LA T 115244R8as HEE RO R M ol i it ol e Sl
T H - o X“IIU,H -1- T It 41
A 1t — I L) AJ‘. —t - } Lt . - 111
1 T r 481 A T1t -1 S 2k B ERER das Ft 4t
Ls
T r WX trirte 28 il oe o THHT Yy H
it i H J\J; rHt Tt F 1+ 11 VTL Tt rrirr
H _ hidns FH1 T ‘31;1 + saddnlnmE -+ H1111 it -~
wisidisan i Frr 1141 1 11 It Pt 1—14 + an 2 .L?,Awt.‘lﬁl
H rﬁtjl Fr 1 1_11 r RERE .,‘Jn,n..
H H dﬁit‘jj isidnans H j +1-1
n‘.nx & H .JT1 ﬁl 1 7]11‘ I 9 1 r
H H H ++4+ —
U] m mnimm B T T
H HILFELE 1 [ FIV¥FT == 3 IR 1111 AR =
ES = 1588 BES o N Bl = =
TR F R~ R == g T riH F -
3 ZRERd g | i S £ 53 S FERS L ETEE — =
1 nJ‘ atand 3 b N B A4 U5 Ou gy amd ot duve sl . 1T 11 Iy
THHHFH HE Sl 588 I A bt 4 HEHECHEE SR
i qledlsdqdfdfagainags T L EFEARE - T , AR EERE S
H H S L H U1 134 .
H Kams s T ) Sy Sumg g o n
a8 Wﬁ.T‘.ww,‘ 3 + M.A‘w H 1|,“J . Y AJ., 8 - l..ile”Jv
1L iians g - 4+ =t - —_ t+ + 4 - 14 -+ -t
assdiadsmn rtHirttEr ettt r1+—t—— sadgRE LH -
H 1+H [ . 4L -3 HIH
| - ! T % ol o - 1 H-1 H -1-14+1
gillshils 11 e i T SARS a5 mmm o b o
4 SRR —t+1-t— b 41 1- Tt 14
spagl R 17 SERE RIS o o ol B S 5o e 5% 5 O el —{]
i CEEEL T Sho S O o ) FTEEHERE
T+ COUN qul A8 Aot e ik Ay Sy [ SEaaaE 1 T T1E
-4 a -+ 1 -4 = -+ 1-¢-- —— g — ,.A T T -t
1id [ HE H +} S 8 A I s JHFS HH AR AT
HE HYF . I 5% a0
% HAHFH R A e TR T T FEE
IR HG HH s H44-+F+4 1 —3-3— pas R 2 D R 00 B & ot —
i 0 . 1 - FY 1Y rET Y 11 T r T t—t-t— + by - f y- -
H of i -1 [ FHETH-T-F —— 4 FEE +++ .
T i Tr H 8 - - ~ -4 r aln s 11T -t
H ++1+ 4+ H H + -4 - 171 B
H +1+1 111 _ 11- alEs - HE -t Y
liig r —~ 11 1 1
s
" haks F 1 H t-4+ - - 8 o
1 .T‘ stasinlzaians RS - — ' 1 i 1;..@
i o —4+4 S + wﬁ T - —| - a2 -1 144 ﬁ] -+t 41+ 4
- +1++ +rH 11 —+ -4 +11 41 FH 14
mr o | e
H h H H 1t t+ — T+ FE et
H 1118 A1+t + - H 1+ 11
1 H H-1- +1+
T Trrrrri -1 Hrr T
(=]
= o
> L d
Xa3pu
pu] H 89Y :Omuﬂgho...m
]

0.01

Brine Saturation, Fraction

CL 84L7/SCAL 4006



of 103
203-840030

16

Page
File
Krider

Stevens
Kansas

Formction
County
State

DALLAS TEXAS

CORE LABORATORIES. INC.
Pervolrum Reservoir Enginesring

Mobil 0il Corporation

3

1 Unit No.

Nix No.

Company
Well

Hugoton

Sample No. 48

Field

1.0

- = = P
o : I L 1 =8
s e ga2 F REES RS — 3 R o T
N = = r o s RS T
5 s B - o g g
E - E P e
- o
H -4 -§ -4 - T =
agggs 11— ) = [ gua
EHITHTTT T BE A F = = 5
1 'l 444 I i ]
-t =3 -F - - -F
a g 1 ~ ~ 1 T -
+ b v P11t - sidui X\J T
r o -1 : - A g — -4
3 T T - - Tt
I ,w.ln HHHF FEFE = i ’s L1413 4§13
1F | 4 1-1- L 8 - ]
- ~+f- —- HY HE 4 - S B ——
<+t - - - -t 1
- - r—1
H 1 r {1 F1-11 12 — 1 - - B
Hh ﬁ T = HiliiitseeRs T I = =
3 S8 -1+ 11 - 4 t 1A - R = —
- P -} -f- = y—— -+ - \4 4 H 4 -ttt
! H s - o o ) A + {1t A E ~{ {4
H -1 L — —_ Z\\ . - 4 o - b~ ——1
H - r ﬁl:nl - H \ - ~-
i -+ 44+ = - 44 - Fttt +
+ 1 -4 -4- H T 41 L. -1
H JJ dER3Ed2 R ﬁu‘ w.A r J F 114 Y b
H ” ~ 1111 o r\«: 4 i iliitiadinad RAmm
238 11T o | Tyt — 14 Ht 11 1 -t T
1
sma 1 rrm HitH YT 1 1
i AT Lt L HHH A
HH N - Nlﬁ H 1 rt 1
1 H : H11 H HHT 28 1
i i 1T -
FE - - = By ga dyy —¥— - y
FEF EElRPEEE HITHH T SEREEESSEI
1 2R JEREEEHEBY A T geisaas g T BT -
1= +3 s - .\L B 35 258 g —
1 R Y- 1—F—3- - - i -
H It PSR =SS =
i ] it ] 38555 NS e i H 1
18158 ad S1343EE 5% = = I8 5 I - Tty RS RARGRRE e 2 ol ol
+ - - ~+ — It u 1 I [ B 1‘1 —]
H s —f— S3imag :
HTHHEHTE MK AFHY RS THHET i 1 H
sfalaad T A e - fsiliataiadad Sigikiaddank
H H-+ SHNN NG - —- ¥ 1 -
H H4++ T — 14 H 1
H sdds - 1ttt -+ — 1 1 -t - —
H1H -+ -+ -+ Lt -1+ — — -+ 44— 1 -4+
¥ H pgs F T -1= po T [ gy e amy
FH BES SN = 3 [ SR o ol = ol g
{ I F = J-4 3 31=
H H gosy IS o5 5§ int B4 | — g8 o = -
| 3 5 38 of of op up ond Biw Kok S dEESARER 1 B 5 ol o o
(] . [1- an 4L — 3 T 1 o -
v ] 1T R R = il AT . S
M o . R 14 . H L - SERE 1 4-HH |-1-
o el I 11 e R — b s b | F4
—t w I H 4-1-t-{ 1~ e H 4+ -+
g H- s S S0 ) ) 66 N I . Hlt- s - —t——
SEEEEEE NN EM - - o 4- L |4~
H
+ BE - 14 4= - - -
+ H-t -] - 4— I He e A
- agN -t F o B ot ol —1 - F T Fet- "1t + T
Rot Ro - Tt -1 F1 1 v - 1111 -~ 111t 1
H
B 4 HH = HH H- am
H -1 14 + |- 5~ - ++44 11
11 -1 -1 b - - 1 Ht
H - 11t - 8 1 8

100

xapuj A)

10

83} uoljewio 4

1.0
0.01

Brine Saturation, Fraction

CL BL7/SCAL 4006



of 103
203-840030

17

Page
File

CORE LABORATORIES. INC.
Petvolewm Reservoir Enginesring

DALLAS. TEXAS

Krider

Stevens
Kansas

Formation

Mobil 0il Corporation

County
State

3

1 Unit No.

Compemny
Well

Nix No.
Hugoton

Field

Sample No. 63

il

1.0

0.1

3 T Y KX B - F 11 il B =
N & » -4 }=3
H FE T t =alki s I 3R o 38 R 33 - =
HI1 Fi 335 5 25 b 2 1 1t Xhmﬁ [ bl 5t S
aAsgEEa RE S = - a9 Iﬁ. It F A=
| & ol gl D) Qui ghot fpug snam
! L d2pREREag e e Rt e
- . 1 FH1-1- 371 = Sup gl Ay
4 T 0 I ol Ol G ol r 1 SEEY FE o g
Sindels -ttt i o 8. 8 1 A s 54 o s
11 H+ - H +4-F1- H H{-H-F 31—
- -4+ +t o -1 EL A 141 B S T —
! j{1i18asRR2 iR RARESE i115=24 R EE
Ftt Tt E AN i nt s bl N H x}n -t - -1 4 +-1 -1+
HitH ES - -t Tt 1 1 H Vw.\ - o r +-141
: TH RE3 - Y F 13- = p - N 13 3 1=
il Rdas HiliiisiEERERE R i H T B
s H - e r B TV FF-F 4 3= I3 B B Sum gu Spam
1 fiissaganily INISERR AR e I NI I A R i) Tt IFE3=
H HitHHE - -+t I&LI. R -{- HFH4F- =
H 1 b 1 o -1 -
O Hililidz1R50R GRS SRR RS siigaet ssss o5 5 0 o o o ik e
H1{ 1 284 4 H F i ,T]w HF 1 -t Fitt a8 - 48 i S et g g e
- 2 -+ -t -+ .lllllth ol N off o - 1
H s E + ER g — -t~ 4+ - - + 1 +-{~t 4+—
1aelfudy it 3 F-{— Hrtt: 11 1F 1]
H1 A a3 + ,JL14 H - r{ LA H— — - L H SRR mal -1 4t
H 1 jaans 4T -t Frett . Hrrte 1 4-y-+ —
t
4 11 _Jﬁw -+ HH T
H \jv\l‘ and r 11t BB Frrtry o+ o
11 — 1t ot +- SEanERE 1 i
H 11 H 3 1 M Tirrr1-1-— ﬁ 1] ;u iBs 17T T
%
H Jﬁ as FTLJ# 1itinsdidn 1 4+ 1 ﬁ 3 2
H [1H - sissdnns
H > - —
1 J\ B il
HH 111 HH —_ H -
it ity - ittt ]
Il E ¢ 1 I I 1 1= = b F1- YTy FEH R
s = = = a FTFF . - FE-
. 1] s Fi3:b-=14§: deagul 11 A -
H ERAg 2 FE ] by I S b33 4 hﬁu‘” J—=—j=
2358 F FLE F-F =4 F—F— 3T - =
T PEFER s§es g ] oud o I B S fncl B o 1 8 53 o Al e B e s
F ags= J-31-1- -4 —f- . - o8 RES -
& 4 = [ B po o con s (DA iy Gy s P jggphad ITERT L 39323 gt
degisdak tiesdds 1 5 i o et B O 1 1 SREE RN e i
H H HEFtt + 14 FJ - R o o
SRR 4 FH1 1 +-+++- E 23s . - F
| &% B ) Gy O B ShE S A SUN S - J I . o=
HHE T FE = HIHE VU EIEEET
H ++111 - Fr b b pafdaddis + B -
} -4 4+ 141 H- 4+t {- ~ 4~ —4+ 414 1 1+t
Rinud il igtndddni f tiiindal SRERS
-H i . +- . 4-
11 1 -1~ FEU]
2 H H T FRE bt -t — +44-++ 1t
H sas 3- B o o Bl o 5 o e a8 TTE p P = o o —§ - 4—
pepgaan R3S = oh ol B P HHF SR B B2 S ) AR Sel
{ ! o B O ] il ] SERTEE e
[ as 1+ ] [ 1] O o A b g s ekt el apn ] I3 g at o
11 ] - RRa — RV 11-+F t -
i1+ il al 4 Fi- o o S o i34 L 4 H-1-F
HY
! J 3 T - 9 g "n pens - h - S S S S S
< dianing HE TR oot b il o T EE FE H FHEE
o 1 ~-t+-t-+ 4~ 4— H FH - = + —
11 ¢ 11~ - — - F Y1 1 —
i © . a
- o H1& P - —— | -4+ 4+ s
L IF\W H 14+ttt t4-14-}- ~— + 4 -+ Aw S t+—t+ +—— 4+
akigRama - Ft b-H -t -1 - 44+ 41 SEER NS ——
liig 2 sslgsagisda bttt 1 + -
H n - H LRt 1 444 44 H - -1+ 1-
HHHItH 1+ —4— — - b Hitt+Ht
118 Fet et 4+ — 1Tl iidknnams H -
- o HHH A H HAA-+ 4 HAH 1
IR L
H 1 1111t T111Y
h 11111 - 2 Hitrtt H + 141 11
H -1 -ttt Tt - T a Frett
a4 - -4~ —— - -

s o o
- -~ .lu
xapu] AN 83} uoljewro g

.

0.01

Fraction

Brine Saturation,

CL B847/SCAL 4006



1.0

103

{

°
203-840030

18

Page

File
Krider
Stevens
Kansas

Formation
County

State

DALLAS. TEXAS
Sample No. 82

Pevoleum Reservoir Exngpinesring

CORE LABORATORIES. INC.
3

Mobil 0il Corporation
1 Unit No.

Nix No.
Hugoton

Company

Well

Field

B

FEL VD TR = 133
i i S H HHH VVF,I.P
- H - g S Tl S
3 T = g = o =5
44 niadag - 1] R = 3 =7 o= H 2 - FaES £
i e ¢ 1. pl ol g iy
i G % B B Uy SR Il LN LH B ===
] o ' R

H 1S 1= F. TS

[ . - N j i) g o gl

H
——1-

107

-

L e EE e SiEEEEE
T HHE ‘ =

B

S o]
»e |
'J

o

BRI

o

—+
Y
~+

N

N1
t
T

il

+

e

B

Q:J ™

Lillge

0.1

Brine Saturation, Fraction

CL BL7/SCAL 4006

p
1 as -1~ ~—§--1-- 4414 --1 4
iqagiinn 1 B I o A e B 8 i s it
gt TR AR AR
48 o FaENE - o e et A -1 -~ -
T I N
T S 1 : —
\xJ‘ r T rrrty 1111 - —tr
_ nr h 41 Tr .g b e -1~
r I .M.‘Aﬂ ah s “r1Ur/T -
T - i ik
H H 44+ . H
1 1 wkiilnns
Arjx% ldishidankn T1t —i—~t—{-1— r
] ittt o 1
THEF il B ARG ERSHEED i g E
xn.,y FU =l 1 B = =]
H 1 i RE == 1 1
HUHEEH NI HHEFEEE fEEEEES
FEre: 1ls [ et g - g gt ol ot
5 nﬂbhn L N S A 4 = g
H11 4 ] ] [ i Gl el -
F1 1T rre - ~ -1t -
TEE T R =
FHA TR S g hoie [-
sdiisdami - =~ {1 ARE
paigpan -1 y
4%1. H g e "
T HT - -
IRRAAS 11—
IO T == =
; JFEE ) Sl g oie S0 foul faug poun =
HVETER 1 il ol bouy =
H IR HA HH
Iy S ot o 5 (ol gy b b -
44 ar r 2 i aul Al [Ty - -
1t 1 - FE 111 b -4 —
o R T 1 o 50 I g DR el iy Sl E
YN S Jt g
.
SJHTTHH- - - T —— .
S oG JHIEH TR 4= ‘ qf
HIHAFH M FEEE ] 11
1 T
" 1 s r s bt b Rl s B Rl S o
T -4 a8 - \JT. -_ - -
-1 “r = f +— -1
- [o] s & F - -+ - t-F1--
i o
.!] Fi - e ol S unl Smand
a2 a Fr 1 " - 1T rr— 1
FH+ 41ttt ===
I T i - b i bl il Il

o
-

xapu] AN i2}] uonew o 4

100

1.0
0.01



1.0

0.1

ik TE i il T RE
~ -1 = = -4 =
| [ N \k\ N Ao
- SN S 4 Su 9% by =5 Sy R T T .HWU”“
B - - SRSl o =
F F - R == K = st ERAERBERE =
21 1 A R H S g o
o thaifpasd 1 TP 91 [ d H H i -
- e HIITH 8 2 s A s H1t1 ‘xx&\ [ ul..mﬁlji -
0 <t
on.u THUTH A L THFHT3S LT T - ]
" 14 - - E ++1+{-t-F 1V\ﬁ‘\1. -+ -+ 1+
Alo silats iR RRERE - o N H M : 4 T Fr 1
— FYEE- = 1441 - s b Fi 1 -3
o ittt tazdntilillilintasaaesinnEn sanifilisistassatutilliiiiliisalsdn=S8ESEE
1 digBans 9 ! 1 ol 5 Sul S g P (g 131.. SEpRAk 11 Tﬁ n nHth]ltiJJ
v 1 g . - . i SN g (1 L - 3 F T
[
g -4 516l T HIIIRREE A RS - = HITTHITT R
= 4 iigass ! HIE R LT ! SRS REE R R s e e
a b m w m H 11111 I F ] W.\.Wx«wm| - 1 uls 1 o lew!T« —1
IS \ § Seajaliad 158988 8 it e gl o bl - r 8 0 ) ot B st
ol P IV titlstatoadaa tiitific TR } ] A
H 1 b T 1 bt ﬁjj B e b adlal ittt
. 4j 4 — + Ylﬂ. 2 -4 “+ TttTr H HTtret
(5] ,_r H » xx); - -t 4 T+ Ht+ 11 b FHftrEr+ v+
2 m 1_ 2084 T 1411 Ftrrrt i ] Ht 411 dakema —
- 2= 1 11 4t TIrorrlr 1o 2 F1 28 Sl h
w o m Fu 5888 14 H a 3
s2 S8a 5 [l it H- |+ R
-.OIE " a, H ,‘311:; H 1itan ik + H-1-1- 4 —} — H 1T AT H 1144+
N
. . e 33133 333 H1Ilitl iR E R ES 3 B § apss e
st - s s HEE R
033 0 ! daii! L EEEEEL R EEE L S EREEERE
o & o HEFER FEEHTHTR =) TV A= F | ¥ PRI VL G-
< mA M PR HIT 1 i 3 MBS gl e o= H 294 : i o I o Sk oI ] o
Jga o i HHHHE T T H T FEEEEEEE ilittidlisicas {iliiEREZESESE
(&) ) 111 1 288 S s gu (i 4 - i
w o] ¢ IF 0 5 A () 0 0 50 It G0 g . s 1=
[ [ FIFF o 8 oy o O A0 ol ) ot ] S Gl G S R S
@ clm THIE sfad I - 31 - $HIHE HH L 1Y | =
o .u Ft+ H— 1 - H -t 1- -$4 ¢ = H 4 o | —- -
.
[ JHTH - FT - - T n=
c m m | i 1 HIrtr Rt Jﬁnﬁ- “rrr+ .ul A.JJ.. 4 ﬁ f ﬁ - han e ]
H andn i 3 SASH o I ol e 0 D 1111 r 1t
(@] I 8 b THrrrt . b s St et 11 I FT 1T
m + s FHF Eaaeps 5 O 0 gy feuy g g o ey T g gt s
o Saghampy 1 [ b 8 (i SN Dol Juny plung M-t 1§ 3-1= =3
o ! s B B B B e el i J - =
O W s FHITIHHT i S 8 B Sl el it ol iy 4 3 Trii33—-
i FHEFEHE I I e A | LEHEEHEEEE
ﬂ — ﬁ w w “val 4111 | sddd Jﬂ:lx P am oy v A o o fod 8 + s o6 0 U5 1 omn o oo et e sl -1 -
o Bl= o . JH R HEHT 5 8 0 S THITFR Y apss F ¥
ol 6 LS P H a -H4 S ) ) HBHT ML
— < Lw -~ w 1 T 1 rr 8 s 1 191 T ri{tr r-t
o o) t <+t Fit 1 ¥ 1 1 4 JLI 11— + - - - FTrY T 1 e
o) x| oy H S 119 SEnds - 14!;..10#] J_Jr - a Yr{y 1+t
| s L O 00 0 00 UL O A R ) A U0 OO 1 H L
ol o hitg 1 8 I -1 1 +-
= | m 1+t inss H H - 1t +1 - + . 2R -
3 a H 4 1111 - HH H H 1Y 1t
H Mas 1 iifafdilans TT 1 28 1 1 - 1+t R
Ro\ RO 1 A% FH o b e it Al odl (el Rmle e r - -t 111 =
1

=
-
!
T
i
"
.
-
-+
DI
+
4

Company
-
1

]
|
i

+

Il
)
Bl
a

Well
Field
Jd
1'
|
1

xapu 4} $3Yy uoljewio g

0.01

Fraction

Brine Saturation,

CL 847/SCAL 4006



CORE LABORATORIES, INC.

Special Core Analysis
Page 20 of 103

File  203-B40030

FORMATION RESISTIVITY FACTOR AND RESISTIVITY INDEX

Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: Winfield Field: Hugoton
County, State: >Stevens, Kansas

Saturant: Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm-meters at 72°F

Permeability Formation
Sample Depth, to Air, Porosity, Resistivity Brine Saturation, Resistivity
I.D. feet millidarcys percent Factor percent pore space Index

103A 2743-44 51 14.9 47.6 100.0 1
38.4 5
32.9 8.
30.2 11
28.0 11.82

107  2747-48 4.8 13.0 58.5 100.0 1.0
68.2 2.2
56.3 2.9
46.0 3.8
42.4 4.5

118A 2758-59 0.09 7.6 110.4 100.0 1.0
74.6 1.8
49.6 3.8
44,2 4.0
34.0 5.6

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exciusive and configential use, this
repon is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (all errors and omissions excepted). but Core
Laboratories. Inc. and its officers and employees, assume no responsidility and make no warranty or representations as 10 the productivity, proper operation, or
cectiuanieness of Anv oi! Qs Of Other mineral or sand In connechion with such report is used or rehed upon
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CORE LABORATORIES, INC.

Special Core Analysis
Page 25 of 103
File 203-840030
FORMATION RESISTIVITY FACTOR AND RESISTIVITY INDEX
Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: Towanda Field: Hugoton

County, State: Stevens, Kansas

Saturant: Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm—meters at 72°F

Permeability Formation

Sample
IID.

Depth,
feet

millidarcys

to Air, Brine Saturation,

percent pore space

Porosity,
percent

Resistivity
Factor

Resistivity
Index

135

147

1594

173

2796-97

2808-09

2820-21

2834-35

1.8 13.8 43.2 100.0 1.
B85.5 1.
83.0 1.
76.5 1.
69.9 1

0.62 11.4 102.8 100.0 1
64.0 2.
43.4 3.
35.0 4.
29.1 5

36 18.0 23.1 100.0 1
49.5 3
36.5 5
35.8 S
30.8 6

6.6 17.6 37.8 100.0 1
69.5 2
55.4 3
47.7 3

These analyses, opinions or interpretations are based on observations and material supplied by the clientto whom, and for whose exclusive and configential use, this
report is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (all errors ang omissions excepted). W} Core
Laboratories. Inc and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper operation, or
sroftaniensst 0! 2ny O, gas of other mineral or sand in connection with such repon is used or relied upon.
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CORE LABORATORIES, INC.

Specsal Core Analysis
Page 31 of 103

File 203-840030

FORMATION RESISTIVITY FACTOR AND RESISTIVITY INDEX

Company: Mobil 01l Corporation Well: Nix No. 1 Unit No. 3
Formation: Fort Riley Field: Hugoton
County, State: Stevens, Kansas

Saturant: Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm-meters at 72°F

Permeability Formation
Sample Depth, to Air, Porosity, Resistivity Brine Saturation, Resistivity
I.D. feet millidarcys percent Factor percent pore space Index

1974 2858-59 1.2 14.0 27.3 100.0 1
‘ - 86.3 1

81.7 2.

75.7 2

2144 2875-76 0.13 10.7 43.5 100.0 1.0
91.7 1.20
74.3 1.84
58.2 2.88

233 2894-95 <0.01 10.3 68.7 100.0 1.0
92.9 1.17
83.7 1.45
79.9 1.52
70.7 1.68

Tnese analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use, this
repcrt i1s made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (all errors snd omissions excepted): but Core
Laboraiones. ing. and its officers and employees, assume noO responsibility and make no warranty or representations as 10 the productivity, proper operation, o
c-ztiacienesc of any oif, gas or other miners! or sand in connection with such repon is used or relied upon
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CORE LABORATORIES, INC.

Special Core Analysis
Page 36 of 103

File 203-840030

FORMATION RESISTIVITY FACTOR AS A FUNCTION OF OVERBURDEN PRESSURE

Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: Herrington Field: Hugoton

County, State: Stevens, Kansas

Saturant: Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm—meters at 72°F

Overburden Pressure, psi

Permeability 0.0 200 1300
Sample Depth, to Air, Porosity,
I.D. feet millidarcys percent Formation Resistivity Factor
54 2629-30 4.1 11.8 54.6 63.5
54 11.5*% 70.8

*POROSITY AT OVERBURDEN CALCULATED FROM PORE VOLUME SQUEEZE OUT.

Tnese analyses. opinions or interpretations are based on observations and material supplied by the client to whom. and for whose exclusive and confidential use, this
report 1s made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, inc. (ali errors and omissions excepted). but Core
Laboratories. Inc. and Hs officers and employees. assume NO responsidility and make no warranty of representations as 1o the productivity. proper operation, of
s-ziianie~ete Of anv 01! gas Ot other mineral Of $and 1N CONNECLON with such repon is used of relied upon.
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CORE LABORATORIES, INC.

Special Core Analysis
Page 40 of 103

File 203-840030

FORMATION RESISTIVITY FACTOR AS A FUNCTION OF OVERBURDEN PRESSURE

Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: Krider Field: Hugoton

County, State: Stevens, Kansas

Saturant: Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm-meters at 72°F

Overburden Pressure, psi

Permeability 0.0 200 1300
Sample Depth, to Air, Porosity,

I.D. feet millidarcys percent Formation Resistivity Factor
28 2661-62 0.13 7.6 118.1 144.6
48 2684-85 0.02 6.4 79.5 94.5
63 2699-2700 18 16.6 36.5 43.1
82 2718-19 6.1 17.4 27 .4 28.6
28 7.5% 156.7
48 6.4%* 101.7
63 16.5* 44,9
82 17.,2* 30.6

*POROSITY AT OVERBURDEN CALCULATED FROM PORE VOLUME SQUEEZE OUT.

These anslyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and conhdenhél use, this
report 15 made. The interpretations or opinions expressed represent the best jusgement of Core Laboratories, inc. (sll errors and omissions excepted); but Core
Lanoraiories 'ne enc its otficers and emplovees, assume NO responsibility ang make no warranty or representations as to the productivity. proper operstion. or
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CORE LABORATORIES, INC.

Special Core Analysis
Page 44 of 103

\ File 203-840030

FORMATION RESISTIVITY FACTOR AS A FUNCTION OF OVERBURDEN PRESSURE

Company: Mobil 01l Corporation Well: Nix No. 1 Unit No. 3
Formation: Winfield Field: Hugoton

County, State: Stevens, Kansas

Saturant: Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm-meters at 72°F

Overburden Pressure, psi

Permeability 0.0 200 1300

Sample Depth, to Air, Porosity,

1.D, feet millidarcys percent Formation Resistivity Factor
1034 274344 51 14.9 47.6 51.9

107 2747-48 4.8 13.0 58.5 67.7

118A 2758-59 0.09 7.6 110.4 148.2

1034 14.8% 55.9
107 12.9% 75.1
118A 7.6% 168.7

*POROSITY AT OVERBURDEN CALCULATED FROM PORE VOLUME SQUEEZE OUT.

These snalyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusiye ,'nd configential use, this
repon is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories. inc. {a)i errors and omissions excepted): but Core
Laboratories. inc. 8nd its officers and employees, assume no responsibility and make no warranty of representations as to the producCtivity, proper operation. or

- S O N T LTV, BT VN
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CORE LABORATORIES, INC.

Special Core Analysis
pect 4 Page 48 of 103

File 203-840030

FORMATION RESISTIVITY FACTOR AS A FUNCTION OF OVERBURDEN PRESSURE

Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: Towanda Field: Hugoton

County, State: Stevens, Kansas

Saturant: Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm-meters at 72°F

Overburden Pressure, psi

Permeability 0.0 200 1400
Sample Depth, to Air, Porosity,
I.D. feet millidarcys percent Formation Resistivity Factor
135 2796-97 1.8 13.8 43,2 48.0
147 2808-09 0.62 11.4 102.8 130.9
159A 2820-21 36 18.0 23.1 23.3
173 2834-35 6.6 17.6 37.8 42.7
135 13.4* 51.3
147 11.0% 160.4
1534 ' 17.8% 24,6
173 17 .4% 43.8

*POROSITY AT OVERBURDEN CALCULATED FROM PORE VOLUME SQUEEZE OUT.

Tnese analyses. Opinions Or interpretations are based on observations and material supplied by the client to whom, and for whose exciusive Pnd conhdermfl use, this
report 15 mage. The interpretations or opinions expressed represent the best judgement of Core Laboratories. inc. (all errors and omissions excepied); but Core
Laporatones. inc. and its officers and empioyees, assume no responsibility ang make no warranty or representations as to the productivity, proper operation, or
memit cmmimmace ~f 2e o il mae Ar Ather minsral Or S8NG 1N CONNECHON with SUCh repon is usec or relved LPON.
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CORE LABORATORIES, INC.
Special Core Analysis

Page 52 of 103

File  203-840030

FORMATION RESISTIVITY FACTOR AS A FUNCTION OF OVERBURDEN PRESSURE

Company:

Formation:

County, State:

Saturant:

Mobil 0il Corporation

Fort Riley

Stevens, Kansas

Simulated Formation Brine
Resistivity of Saturant: 0.0522 ohm-meters at 72°F

Sample Depth,
I.D. feet
197A 2858-59
214A 2875-76
233 2894-95
197A
214A
233

Permeability
to Air, Porosity,
millidarcys percent
1.2 14.0
0.13 10.7
<0.01 10.3
13,7%
10.6%
10.3*

Well: Nix No. 1 Unit No. 3

Field: Hugoton

Overburden Pressure, psi
0.0 200 1400

Formation Resistivity Factor

27.3 30.2
43.5 49.9
68.7 79.5

*POROSITY AT OVERBURDEN CALCULATED FROM PORE VOLUME SQUEEZE OUT.

These analyses. opinions or interpretations are based on observations and materia! supplied by the client to whom., and for whose exclusive and confidential use. this
repon is made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (ali errors ang omissions excepted). but Core
Laboratonies. Inc. and its officers and emplioyees. assume no responsibility and make no warranty or representations as to the productivity, proper operstion, or
srcé1atleness of any oil. gas or other mineral or sand tn conneclion with such report is used or retied upon
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CORE LA TORIES, INC.

Page 56 of 1071

File 203-840030

SUMMARY OF GAS-WATER RELATIVE PERMEABILITY TEST RESULTS

Company: Mobil 01l Corporation Well: Nix No. 1 Unit No. 3 Formation: As Noted
Field: Hugoton County, State: Stevens, Kansas
Initial Conditions Terminal Conditions
Residual 011 Effective Water Effective
Permeability Saturation, Permeability Saturation, Permeability Water Recovered
sampfe Depth, to Alr, Porosity, percent to Water, percent to Gas, percent percent water
1.D. feet millidarcys percent pore space millidarcys pore space millidarcys pore space in place

Herrington Formation

5 2629-30 22 19.4 0.0 7.4 45.4 6.2 54.6 54.6

Krider Formation

28A 2661-62 0.59 9.7 0.0 0.20 52.0 0.13 48.0 48 .0
Winfield Formation
103 2743-44 42 13.3 0.0 6.5 45.0 5.4 55.0 55.0
Towanda Formation
135A 2796-97 1.1 13.9 0.0 0.36 77.6 0.29 22.4 22.4
159 2820-21 40 24.5 0.0 10 36.3 8.5 63.7 63.7
Fort Riley Formation

197 2858-59 1.1 14.4 0.0 0.44 44.5 0.25 55.5 55.5
214 2875~76 0.43 11.5 0.0 0.06 47.1 0.03 52.9 52.9

These analyses, opinions or interpretations are based on observations and material supplied by the client to vhom, and for whose exclusive and confidential
use, this rvport is made. The interpretations or opinicns expresscd represent the best judgement of Core Laborwtories, Inc, (all ervors and amissions
emgpt«l); but Core I‘_nxmatorles. Inc. and its officers and employees, assume no responsibility and make no warvanty or representations as to the produc-
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CORE LABORATORIES, INC.

Special Core Analysis
Page 57 of 103

File 203-840030

GAS-WATER RELATIVE PERMEABILITY

Company: Mobil 0il Corporation Sample Identification: 5
Well: Nix No. 1 Unit No. 3 Sample Depth: 2629-30 feet
Formation: Herrington Permeability to Air: 22 md
Field: - Hugoton - Porosity: 19.4 percent
County: Stevens Specific Permeability

to Water: 7.4 md
State: Kansas

Gas Saturation, Gas-Water Relative Relative Permeability Relative Permeability

percent pore space Permeability Ratio to Gas,* fraction to Water,* fraction
0.0 0.000 0.000 1.000
10.7 0.109 0.048 0.440
14.0 0.191 0.066 0.343
16.3 0.286 0.079 0.277
18.1 0.400 0.093 0.231
19.8 0.542 0.110 0.203
22.5 0.905 0.137 0.151
24,7 1.37 0.171 0.125
27.7 2.24 0.211 0.094
31.5 4,36 0.279 0.064
34,0 6.87 0.320 0.046
35.8 8.42 0.377 0.040
39.0 15.4 0.447 0.029
44,1 39.8 0.605 0.015
47 .6 89.0 0.721 0.0081
50.5 206 0.788 0.0038

*Relative to the specific permeability to water.

Tnese anslyses. opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and configentis! use, this
report 1s made The interpretations or opinions expressed represent the best judsgement of Core Laboratories, Inc. (all errors and omissions excepted): but Core
Labcratcnes Inc. snd its ofticers and employees, assume no responsibility and make no warranty or representations as to the productivity. proper operation, of
mimieamipeapee ~0 amy ~ nac or other Mineral or sangd 1N CONNECtion with such report is used or relied Lpon.



Company:
Well:
Formation:
Field:
County:

State:

Gas Saturation,
percent pore space

CORE LABORATORIES, INC.

Special Core Analysis

Page 58 of 103

File 203-840030

GAS-WATER RELATIVE PERMEABILITY

Mobil 0il Corporation
Nix No. 1 Unit No. 3
Krider

Hugoton

Stevens

Kansas

Gas-Water Relative Relative Pe
Permeability Ratio to Gas,*

Sample Identification: 28A

Sample Depth: 2661-62 feet
Permeability to Alr: 0.59 md
Porosity: 9.7 percent

Specific Permeability
to Water: 0.20 md

rmeability Relative Permeability
fraction to Water,* fraction

0.0
7.7
10.2
11.9
13.2
14.2
18.0
21.5
24,7
28.5
31.4
33.3
36.3
40.3
43.8
47 .4

These snalyses. opinions or interpretations are based on observations snd material
report 15 made. The interpretations or opinions expressed represent the best jusgement

0.000
0.055
0.092
0.129
0.165
0.198
0.365
0.637
1.10
2.11
3.66
5.37
9.15
21.7
65.6
622

0.000
0.031
0.041
0.048
0.056
0.061
0.085
0.109
0.134
0.173
0.211
0.242
0.298
0.372
0.476
0.558

1.000
0.560
0.445
0.373
0.338
0.306
0.234
0.170
0.123
0.082
0.058
0.045
0.033
0.017
0.0072
0.00090

*Relative to the specific permeability to water.

supplied by the client to whom, and for whose exclusive and confidential use, this
of Core Laboratories, inc. (all errors and omissions excepted); but Core

| amaratanee Inr anA ite athrers and amplOvees. ASSUME NO rEsPONEibility and make N warranty of representations as 1o the productivity, proper operation. or



CORE LABORATORIES, INC.

Special Core Analysis
Page 59 of 103

File 203-840030

GAS-WATER RELATIVE PERMEABILITY

Company: Mobil 0il Corporation Sample Identification: 63A
Well: Nix No. 1 Unit No. 3 Sample Depth: 2699-2700 feet
Formation: Krider Permeability to Air: 7.7 md
Field: - Hugoton - Porosity: 16.3 percent
County: Stevens Specific Permeability

to Water: 1.4 md
State: Kansas

Gas Saturation, Gas-Water Relative Relative Permeability Relative Permeability

percent pore space Permeability Ratio to Gas,* fraction to Water,* fraction
0.0 0.000 0.000 ' 1.000
8.5 : 0.091 0.045 0.495
10.6 0.144 0.056 0.392
12.2 0.200 0.067 0.335
13.7 0.268 0.077 0.288
15.0 0.352 0.091 0.259
19.3 0.798 0.136 0.170
22.4 1.39 0.179 0.129
25.4 2.33 0.235 0.101
28.2 3.79 0.285 0.075
30.7 5.83 0.340 0.058
33.9 10.1 0.421 0.042
37.5 19.4 0.498 0.026
40.6 36.5 © 0.568 0.016
42,4 58.1 0.633 0.011
44,2 94.5 0.689 0.0073

*Relative to the specific permeability to water.

Trese analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusi.ve and confidential use, this
repon 18 made. The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (all errors and omissions excepted): but Core
Lazoraiones. Inc. and its officers and employees. assume no responsibility and make no warranty or representations as to the productivity, proper operation, or

e m im mmmmamtian bk riimk ramArt ir eaM e rabliad rimAn



Company:
Well:
Formation:
Field: .
County:

State:

Gas Saturation,
percent pore space

Mobil 0il Corporation

Nix No.
Winfield
Hugoton
Stevens

Kansas

CORE LABORATORIES, INC.

Special Core Analysis

Page 60 of 103

File 203-840030

GAS~WATER RELATIVE PERMEABILITY

1l Unit No.

3

Gas-Water Relative Relative Pe
Permeability Ratio to Gas,*

Sample Identification: 103

Sample Depth: 2743-44 feet
Permeability to Air: 42 md
Porosity: ' 13.3 percent

Specific Permeability
to Water: 6.5 md

rmeability Relative Permeability
fraction to Water,* fraction

0.0
14.4
17.1
18.7
20.1
21.2
22.1
25.1
28.0
31.4
33.2
34.9
39.6
45.7
46.9

0.000
0.360
0.617
0.864
1.13
1.43
1.71
2.91
4.90
8.98
12.6
16.0
33.2
107
155

0.000
0.077
0.102
0.119
0.135
0.150
0.165
0.216
0.258
0.322
0.381
0.400
0.498
0.640
0.664

1.000
0.215
0.166
0.138
0.119
0.105
0.096
0.074
0.053
0.036
0.030
0.025
0.015
0.0060
0.0043

*Relative to the specific permeability to water.

Trese -alyses. Opinions or interpretations are based on observations and materis! supplied by the client 1o whom, and for whose exclusive and configential use. this
reoc~ 15 made The interpretations or opinions expressed represent the best judgement of Core Laboratories, Inc. (sli errors ang omissions excepted), but Core
Ladboratories. Inc. and its officers and employees. assume NO respONsibility and make no warranty or representations as to the productivity, proper operstion, or

-z' ez eness of any oil. pas Or Other mineral Or $and 1N CONNECLION with SUCK repor is used or relied upon



CORE LABORATORIES, INC.

Special Core Analysis

Page 61 of 103

File 203-840030

GAS~-WATER RELATIVE PERMEABILITY

Company: Mobil 0il Corporation

Well: Nix No. 1 Unit No.

Formation: Towanda

Field: Hugoton
County: Stevens
State: Kansas

Gas Saturation, Gas-Water Relative

3

Relative Pe

Sample Identification: 135A

Sample Depth: 2796-97 feet
Permeability to Air: 1.1 md
Porosity: 13.9 percent

Specific Permeability
to Water: 0.36 md

rmeability Relative Permeability

percent pore space Permeability Ratio to Gas,* fraction to Water,* fraction
0.0 0.000 0.000 1.000
3.2 0.110 0.067 0.605
4,8 0.205 0.092 0.449
5.6 0.284 0.114 0.402
6.4 0.394 0.134 0.341
7.1 0.539 0.159 0.295
8.5 1.58 0.248 0.157
10.8 2.45 0.305 0.125
12.2 4.04 0.367 0.091
13.4 5.84 0.430 0.074
15.0 9.71 0.485 0.050
17.2 20.3 0.595 0.029
19.1 46,2 0.662 0.014
19.8 71.6 0.720 0.010
21,1 163 0.802 0.0049

*Relative to the specific permeability to water.

Taese analyses. Opinions or interpretations are based on observations and material

supplied by the client to whom, and for whose exclusive and confidentisl use, this

repo~ s made. The interpretations or opinions expressed represent the best judgement ot Core Laboratories, Inc. (all errors and omisuqns excepted). but Core
Laboratories. Inc. and its officers and empioyees, assume no responsibility and make nO warranty of representations as 1o the productivity, proper operation, or
ozt woeness of any oil, gas or other mineral or sand in connection with such report 1s used Or relied UpPON.



Company:
Well:
Formation:
Field:
County;

State:

CORE LABORATORIES, INC.
Special Core Analysis

\

Page 62 of 103

File 203-840030

GAS-WATER RELATIVE PERMEABILITY

Mobil 0il Corporation

Nix No.
Towanda
Hugoton
Stevens

Kansas

Gas Saturation,

1 Unit No. 3

Gas-Water Relative

Relative Pe

Sample Identification: 159

Sample Depth: 2820-21 feet
Permeability to Air: 40 md
Porosity: 24.5 percent

Specific Permeability
to Water: 10 md

rmeability Relative Permeability

percent pore space Permeability Ratio to Gas,* fraction to Water,* fraction
0.0 0.000 0.000 1.000
11.8 0.189 0.065 0.342
15.2 0.334 0.087 0.261
17.6 0.504 0.110 0.218
21.1 0.928 0.151 0.163
22.3 1.16 0.172 0.148
24.9 1.73 0.204 0.118
27 .6 2.50 0.250 0.100
33.5 5.20 0.341 0.066
36.7 8.40 0.412 0.049
38.8 11.1 0.464 0.042
43.7 20.0 0.540 0.027
49,3 45,3 0.655 0.014
52.0 71.0 0.720 0.010
54,5 111 0.788 0.0071
57.1 188 0.847 0.0045

T-~ese aralyses, Opinions or interpretations are based on observations and materia!
recc~ 13 made. The interpretations or opinions expressed represent the best judgems

*Relative to the specific permeability to water.

supplied by the client to whom, and for whose exclusive and configential use. s
nt of Core Laboratories, Inc. (all errors and omissions excepted): but Core

Ladorsionies, Inc. and its officers and employees, assume No responsibility and make no warranty of representations as 1o the productivity, proper operation, of
2+-¢ 1anieness of a0y O1l, gas OT Other mineral or sand in connection with such repon is used or relied upon.



CORE LABORATORIES, INC.

Special Core Analysis
pecial Lore ARGYT Page 63 of 103

File 203-840030

GAS-WATER RELATIVE PERMEABILITY

Company: Mobil 0il Corporation Sample ldentification: 197
Well: Nix No. 1 Unit No. 3 Sample Depth: 2858-59 feet
Formation: Fort Riley Permeability to Air: 1.1 md
Field: . Hugoton - Porosity: 14,4 percent
County: Stevens Specific Permeability

to Water: 0.44 md
State: Kansas

Gas Saturationm, Cas-Water Relative Relative Permeability Relative Permeability

percent pore space Permeability Ratio to Gas,* fraction to Water,* fraction
0.0 0.000 0.000 1.000
7.5 0.027 0.017 0.625
8.2 0.034 0.019 0.561
12.1 0.055 0.025 0.455
14.3 0.079 0.031 0.393
16.2 0.107 0.036 0.341
17.9 0.142 0.043 0.300
21.7 0.283 0.061 0.215
24.3 0.455 0.079 0.174
26.8 0.694 0.097 0.140
29.5 1.06 0.118 0.111
32.7 1.75 0.147 0.084
35.5 2.67 0.179 0.067
39.6 5.07 - 0.228 0.045
42.9 8.93 0.279 0.031
45.5 14.0 0.323 0.023
51.5 62.6 0.461 0.0074

*Relative to the specific permeability to water.

These analyses, Opinions of inlerpretations are based on observations and material supplied by the client to whom, and for whose exclusive llnd configentis! use.cth:s
repcn 15 magde. The interpretations of opinions expressed represent the best judgement of Core Laboratories, Inc. (all errors and omissions excepted). but Core

Lad=ratones Inc. and its oticers and employees. &ssume No responsibility and make no warranty Of representations as to the productivity, proper operstion, of
miet g rmecc =7~ =1 gas or Othe” miners! or sanc n connellion with such report 1s used or relied upon.



Company:
Well:
Formation:
Field:.
County:

State:

CORE LABORATORIES, INC.

Special Core Analysis

Page 64 of 103

File 203-840030

GAS-WATER RELATIVE PERMEABILITY

Mobil 0il Corporation
Nix No. 1 Unit No. 3
Fort Riley

Hugoton

Stevens

Kansas

Gas Saturation, Gas-Water Rela

percent pore space

tive Relative Pe

Permeability Ratio to Gas,*

Sample Identification: 214

Sample Depth: 2875-76 feet
Permeability to Air: 0.43 nd
Porosity: 11.5 percent

Specific Permeability
to Water: 0.06 md

rmeability Relative Permeability
fraction to Water,* fraction

0.0

6.3
10.3
14.1
21.7
27.2
34.6
40.0
42.4
44,4

Tnese analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusi.ve ‘lf\d configential use. t
re20n 13 made The interpretations or OpiNions expressed represent the best judgement of Core Laboratories, inc. (sll errors and omissions excepted

0.000
0.215
0.430
0.594
1.13
1.92
4,16
8.36
11.7
14.9

0.000
0.121
0.167
0.178
0.201
0.217
0.264
0.318
0.335
0.358

1.000
0.565
0.388
0.299
0.178
0.113
0.064
0.038
0.029
0.024

*Relative to the specific permeability to water.

his
). but Core

Laboraiones Inc. and its officers and empioyees. assume NO resPONSibility and make NO warranty or representations as to the productivity. proper operation, or
oozt izdieness of any oil, gas or other mineral or $8nc 1N connection with such repon is used or relied upon.
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CORE LABORATORIES. INC. Page 65 of 103
Petroleurm Reservonr Enginesning
DALLAS. TEXAS File 203-840030

Company__Mobil 0il Corporation Formation Herrington
Well Nix No. 1 Unit No. 3 County Stevens
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Priroleum Reservort Enpineening
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File 203-840030

SUMMARY OF MERCURY INJECTION TEST RESULTS

Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: Chase Group Field: Hugoton
County, State: Stevens, Kansas
Sample Identification: 5 28A 63A 103 118
Deptb, feet: 2629-30 2661-62 2699-00  2743-44 2758-59
Permeability to Air, md: 22 0.60 7.7 42 0.24
Porosity, percent: 19.3 10.3 16.1 13.0 8.1
injection Pressure, psia Percent Pore Space Occupied by Mercury
3 0.0 0.0 0.0 0.9 0.0
6 0.0 0.0 0.0 2.6 0.0
9 0.0 0.0 0.0 8.0 0.0
12 0.0 0.0 0.9 23.9 0.0
15 0.0 0.0 1.9 43.5 0.0
18 0.0 0.0 4.3 50.5 0.0
21 0.0 0.0 8.0 53.0 0.0
24 0.0 0.0 11.3 55.5 0.0
27 0.0 0.0 14.6 57.6 0.0
30 0.0 0.0 18.0 60.5 0.0
40 14.0 0.0 28,2 66.3 1.0
60 58.7 0.0 39.4 71.7 3.9
80 66.7 0.0 45.1 74.6 7.1
100 71.8 20.5 48.7 75.3 12.0
200 79.4 56.5 58.9 79.6 30.8
300 82.5 65.3 64.2 81.0 52.3
500 85.6 71.4 76.2 83.3 68.5
750 87.5 74.7 79.7 85.9 74.3
% 1000 88.8 76.7 84.6 88.4 79.9
1250 89.9 78.4 87.4 90.3 80.6
\ 1500 90.5 79.6 90.0 92.2 B2.4
% - 1750 91.0 80.5 91.4 93.4 84.8
2000 91.4 8l.4 92.5 94.5 85.6

“TesE 3nBlyses, ODINIONS Of interpretations are based on observations and materis! supplred by the ciient to whom, and for whose exciusive and configential use. this

TeZ<7 13 made The interpretations or opinNions expressed represent the best juogement of Core Laboratorres, Inc. (all errors and omissions excepted) but Core

La>creiones, InC. and its officers ang employees. assume NO responsibility ang make no warranty of representations as to the productivity, proper operation, or
' $737tasieness of any oil. gas of other mineral or 3and 1N CONNECUION with SUCh rEPON is USES OF reied LPON.
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Page
File  203-840030
SUMMARY OF MERCURY INJECTION TEST RESULTS
Company: Mobil 011 Corporation Well: Nix No. 1 Unit No. 3
Formation: Chase Group Field: Hugoton
County, State: Stevens, Kansas
Sample Identification: 1354 159 197 214
520
Depth, feet: 2796-97 2720~21  2858-59  2875-76
Permeability to Air, md: 1.1 40 1,1 0.43
Porosity, percent: 13.9 24,3 14.7 11.6
Injection Pressure, psia Percent Pore Space Occupied by Mercury
3 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.7
12 0.0 6.0 0.0 2.0
15 0.0 0.0 0.0 2.6
18 0.0 2.5 0.0 2.9
21 0.0 5.8 0.0 3.1
24 0.0 10.1 0.0 3.4
27 0.0 17.6 0.0 3.5
30 0.0 24,9 0.0 3.8
40 2.0 43,3 0.0 4.3
60 7.0 63.2 0.6 4.6
80 10.7 71.1 4,0 4.9
100 14.1 76.0 10.6 5.1
200 22.0 87.7 41.2 6.2
300 25.9 91.3 55.3 8.0
500 29.4 93.9 68.7 28.4
750 31.3 95.2 76.0 64.1
1000 32.9 95.6 80.4 72.5
1250 36.0 95.7 B83.6 77.5
1500 45.7 96.1 86.4 80.4
1750 56.6 96.2 88.0 83.1
2000 61.0 96.3 89.8 85.6

= ==

T-ese s~alyses. opinions of interpretations are based on observations and materis! supplied by the client lo whom, and for whose exclusive and confidential use, th
*esT7 s made The interpretstions or opinions expressec represent the best judpement of Core Laboratories, Inc. (all errors and omissons excepied): but Cor
-82C72:0nes Inc. and its oHicers anc emplioyees. assume no responsibility and make no wartanty of representations as to the productivity, proper operation, ¢
o°2wdieness of any oil, pas or Dther mineral or sand in COnnecHion with such report is used or relied upon.
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MERCURY INJECTION

Company: Mobil 0il Corporation Sample Identification: 118
Well: Nix No. 1 Unit No. 3 Samp]e Depth; 2758.0 feet
Formation: Winfield Permeability to Air: 0.24 pg

Field: Hugoton Porosity: 8.1 percen
County, State: Stevens, Kansas Y percent

2000 -
- Sl - et BIBESINES Saln ) o - IR MBS —-—
- > et reteete - ~ - ey T 1 ~
= 1 DS BBRSIEEEEDERRERERE] T T = T = a T
2 ] iBY T DR D B aj ) N - +r BRI T
. 1
- : . PEREEDE SR T BIRENIR S SR ¢ ————y—rr T Ty —~—
- ——— ek o e e 4 s i — - - : —
T — T I =} - T T T 1 I
e i - - i ‘4‘ e R _ ety d - 0 — -
. — —d ] i ; = ! b
1800 : " Y T+t -t -+
. o — . . . - _—
it . i » - DRI B! P S . - BB e - - -
D - Y t e : -
- == B (BELE SRS REBD| e = T -~ — * T Bemam—
d - B - - PRy < DR . ——e -
nnnaa; S s - A " SEREa t S
. e i 1 g Ty -
——— PIRID O T ' w t et - —m—
= J Bs - n v T »] — | - 5 i o A
1600 3 = 2
~
- - - - -t - Y -4
—— 3 i e = " T T
>\ -+ - —+ Ty = . -
et 2 = T — T A - b
RIS Y I IR B} i ] T R T
e R 1 - et
i V M T n n -+ -
3 + - ——— T : 1 mma ~
B T Pl B B 7 ~ 4=
< 1400 —
- - Tlr : — " —— 4 :
' ] - R :
; . »y t —~T -
- ~— -~ DA St - ey e
- 1 TIT T T = o 1
. s — T > —rt - = + - - -+
. e X1, R AR Ty AR i — e ol
- AN ~+ ~
o \200 T — -,y
= : — i —— ~+ ~ A T
v - <+ - oo -
['s ~- 7
' Y (] ~T - ~T
z + - - + -
| S ° ' et - - —
-~ T T AR — -~—r ; ~ -1
f=N — AOREDE] Tt YERES Bnte B S o B r—— - -+ - ~
e Tty - - ‘ v - = >
£ 100 . = — == a— !
c v - =
R T Y PRRE * RN T Y g T B T
hamd i T Y BB EBIY T ] Y p T 1T ]
- b —r T - X T T T -y il B
v T B A RERDPIRI ! REESE N - - T
| = i T 5. YRR T e T 3 ~ — g
C BRES.¥ < PERR S BEED SRR RE R - ==
= g i B ! ——— A : . T i
c s PYDEBREDE B oy : < 2
flast : T * T = + + ~
: et 3 - e p ~
— - o d 1 ; N — BEDBBARD] RBDD SIS B
>, DI et A Co ISR e BRRBBED R ! BBERE B! . .
“ D AR Y - IBRRD T - -+ -t -
- e d BB . e eeied- i 7 o — 7
o IR ! 1oy S SDERES WDEE B R e 17 i LR 4 - -
B! 7 DR PRBRPARAD SRBADEEEEE KBS Wi B PRREED ——. - -
o BARSELERSSDEERS DRARRAS SED FESBEE SR + T R I R i i
- RBBEEED S ——t Y EERD| — n 4 o d ‘ A e
600 1 ™ g ¢ - v -+ -+ - -~ -
I ‘ ; 1AW B T : i .
it BRShbRES i - - B L — — - —ae - i 1
. - . i ey - PO RS : RIRENER I Lt e = . ]
Al R i d o dd . el el e, M . — - : LY o ; ’
T PRBEPEERDEED! re e Saant - ROREE BBRBE - —
— Y et BeuD! BB . — B DO BB ~ Al
4 o B DERBRERE DR - P NI RI - _— " - et e o :
i DOSESSRSBEPRBIBEDD REELSN RS N i . - 1 — :
- BB bl D SRR BEDE REBENL SR P BRRDESI BRI - ~—— -
400 ey -t D BEDEN] Y 1 W =t <+t h =~ 4 -
- . Tttt » DS W e n >
SRR ERE Ry PEORS! . el M BRI N BEBEDED! e AR S RIS B
it D BEED DR - - et et i ikl it — Lt ; RAREA T T Al b
et DTSR RIS i LB . e — DR : ]
R IR EESED] DORERREE LN BB e et et ot —a g ]
D T T T T T YT BRI RS Ty 7 T i T - M
- DD B I et D B IS I et ‘ BB RS - - . -
™ v Tt v ISEREEEABREE Tt T n ~t -+ -t + -y
A RSPRN Y T PUREE DR — BRDRRERR A et D B 1 Bl
= B ASARSEERPENDEREDE BERRE! T TITT
eyt 1 .y D ERSEL BRI BEREERE R DR - i ‘ + 1
PR BTN 1 et B! e ABIER RS ERBEI e BB I IR R Ty Bl 2
o PEBREEE BB NI DN MBS EEREHE FPRE BB o —_— — b9 BEREDI I
FRBBE BRI B RRRRERR = INAEESEEE AESRBADEDS SRS B SSBEDPER MAREEEEEDE BEEEN. N hs
Ty T IR Y DEANEEERBRRERS D * T ERRREREE DB BERES RBRES
R A BB BEEREDE RSSBDRi BEUBERERE RSP ——d o ik EREEEES BEED] e ISR — > 93
- i D PRa SRR et ey et DI 4. BINER RIS Iv et : RS ERD] o 7 X
— T s il BREREBRD RBEEI : AR DBEERPRE BB FBRSRR BED DS
T I BB PEREBBSESD SRR I REBIBIDBEESED T T
0 BRI 1 ! S FROBOOBDPS IRTERIDDEEMFPORERESE DS DEEITE BDS DR DS —

Mercury Saturation, percent pore space

Yoty report, based on cbservations and materials supplied by the client, f5 prepared for the exclusive and confidential use by the client. Tne or
5z:rions, or interpretations contained herein represent the judgement of Core Laboratories, Inc.; however, Core Laboratories, Inc., and fts emoloy
a3sume o respontibility and make no warranties or representations as to the wtility of this report to the client or a5 to the productivily, prope
coetration, or profitableness of any o1l, 9as, or other mineral formation or well 1n connection with which such report may be wsec or relred wpon
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Company: Mobil 0il Corporation Sample Identification: 135A
Well: Nix No. 1 Unit No. 3 Sample Depth: 2796.0 feet
Formation: Towanda Permeability to Air: 1.1
Field: Hugoton Porosity: 14,2

ercent
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T-*s report, based on observations and materials supplied by the client, fs prepared for the exclusive and confidential wse by the client. The an
coinions, or Interpretations contained herein represent the judgement of (ore Laboratories, Inc.; however, Core Laboratories, Inc., and tts esploy
tssome no respontibility and make no warranties or representations a5 to the utidity of this report to the client orf a5 to the productivily, prope
coerdtion, or profitableness of any oil, gas, or other mineral formation or well in connection with which such report may be used or relirec upon.
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Special Core Analysis File 203-840030

MERCURY INJECTION

Company: Mobil 0il Corporation Sample Identification: 197 .
He]": Nix No. 1 Unit No. 3 Samp]e Depth: 2858.0 feet
Formation: .= Fort Riley Permeability to Air: 1.1 md

Field: Hugoton Porosity: 14.7 percent
County, State: Stevens, Kansas
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Teis report, based on cbservations and materials supplied by the client, {5 prepared for the exclusive and confidential use by the client. The analy:
o nions, or interpretations contained herein represent the judgement of Core Laboratories, Inc.; however, (ore Laboritories, Inc., aneg ity esgloyees
isume ne responsibility and make no warranties or representations a5 to the utility of this report to the client or as to the productivity, proper
coerztion, or profitableness of any of1, gas, or other mineral formation or well {n connection with which such report may be used or relied wpon.
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. Sp ysis File  203-840030
MERCURY INJECTION
Company: Mobil 0il Corporation Sample Identification: 214
Well: ' Nix NO: 1 Unit No. 3 Sample Depth: 2875.0 fept
Formation: Fort Riley Permeability to Air: 0.43 nmg
Field: Hugoton Porosity: 11.6  percent
County, State: Stevens, Kansas
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Trs report, based on cbservations and materials supplied by the client, 15 prepared for the exclusive and configential vse by the client. Tne any
C21r10ns, Or inlerpretations containe herein represent the judgement of Core Laboratories, Inc.; however, Core Laboratories, Inc.. and its emoioyt
assume no responsibility and make no warranties or representations a5 to the wiility of this report to the client or as to the productivity, prope’
coeration, or profitableness of any ofl, gas, or other mineral formation or well in connection with which such report may be used or relied upon.
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Special Core Analysis Fi;e 203—540030

MERCURY INJECTION

Company: Mobil 0il Corporation Sample Identification:
) . 3 .
well: _ Nix No. 1 Unit No. 3 Sample Depth: feet
. . ey .
Formation: Chase Group-Composite Plot Permeability to Air: md
. .
Field: Hugoton Porosity: percent
.
County, State: Stevens, Kansas
2000 045 P 4 : : .
11 Y . I3 BT B R FERB T
T 1 ~+ T aE i R v ~r ~ n .
1T T I 1] . bt ey o=
) B B pPRaR T3 ~= - ~ - <
.| 1 - 1 T T - = -
- b1 }‘ . Y — “J — 4 3& B —— i — — b
- ‘ < - oy : - ;
TR 1Y Y -y + 5y +r —r - — v
1800 1= . i WS
e = : : =
B Y METYECIIW CVN p T ~ ety ~ —e =3 "
i § 1 Y Bl - BN T T a
d P | 1Y X . — - - b\ i T
n b BV R | T B R I 2 »y i
- T3 Tt - ” =
1 I T = Y ~ <
" ) U I AN t — -
1600 n R WD I | I Y ny
1 -3 3 -
= - : =
— N - —— 1 e "
3 2V n = - ]
- PVa—— -
B> SEE =4 ” I3 -
T Y 1 ) R R T T T ~ T
e : : S
- : N -
A T
e 1500 it S
il BRIy -1 B - ~
- i § 10 RN UERS { T " ; =
- 3 N - < Il i )
= T3 o o A .| " =
38 11 X pE > N >
- TG " SR Y M-
. R IR+ D 15 RS 1) B8 C3 B ¢ VBRI I = T = TX'r T
C - s o 1 Y Y he -
e 202 X ) S DS D | Y
= iV n 113X —
o B T B S T — = = ~ ~+ -
v " 1% -~ - — 3
v LSRN Y I RN T T g X BB B!
< 1Y B X > : ‘ = +
- 1.3 Y ——d . . i
& T B IS . W5 | 1 S - - = ;
e et e e ! :
- : =
> — -
£ 1000 3 1)
- - ; : RN DY :
- | /B MRS W T 1Y B ; T ﬁ T =
- X YD B S T B EREERD! 3 3
< T3 AW 3 T : 3 -
- - S NI W 1 e et —. i -
— . 1 Ay 1 A 33 B REN] - —— —
- T L P T I W14 Y X R A I
c . U . W S R 1, I T m ) T
—_ 800 B b B B :
1 S BSS | bW 5 " ” mi
o= RS § SR} e\ B 1T X T e
> 1% EDIOBBI SN IE'?) O] RN O DB ARBRER T NEBEEES ! T :
e T = Dot ~s T+ I oY
- T o ) TS " ; B T -
= T DAY T T 1 ? + . 3 -
- 1 1) 500 TTRYX " ~7 " 7 T
o DS SUEET RIS 1 R DA 0. TS i I )
B I TN B XY BB, T I BA
é 600 ! I PRI B Y ~—
1Y X = » "
T DI B N X X » ~— TS 7 " 1
: 3.1 3 BA) BRI e — -
> B e | NN 3 - e
— B RPal Y Ll sl —t e e r——
1T & TR ™Y T > I : -
DA ¥ - e D B B — ot AV GARR d et - — — R ¥ b
T BBYE. MDD NS SR ES. SHEES N 33 T TIITTTIY TS ‘
| BASE. W S BARDPU ¥ BHSD. GBS Tt = -
400 R Y 1 O B BRI S B W A\ T I n;
- X D1 A A Y B - - 1
W i N TS N T X p 1
I X B WY PREEES L S0 VBABEES N USSEPELS B T X : " b |
. . by —3.Y e >\ - S o B Y "1
I a1y 4 - lam LN “ . B D oY Woa)
PREEDRBEC4 D 1 - e b : —— 2 e o .
b RR U BIRIRAY e, - e 1:4 -+ ; . AY et X
BEBREN B BB BRS S BRBBSS! b . N <= T Y ™ X
BEPOBES! ) BEORSE BBEREESE SRS : PRBBS < SR Ba) X = X
200 T T TITT =7 1 s DRSS SR 5
— A . . - il i -
POADED R B, T ? ; 1 ——— B DD RES] X
S RBER; BBD . 1IN LUBBRES SRS SDA BRSNS e M = .0 .
FRARE IRBAEEEL. BN i = = X
B SSBEBES T w0 EBBESE BEDE BRSNS T o by
< BESDED SN \?;’1@. T i . NS Vﬁ;. 2 it =
- <+ . ¢ ~
it 3 N PRBE . =3 X p—tvem —— < =
=+ ., +3 EEBRIE BB Sewen b ox X7 S =
0 o Bl AERREDFDPREPERE s PRLE 088 0 - o oy Ny

100 90 80 70 60 50 40 30 20 10 0

Mercury Saturation, percent pore space

Tres report, basec o observations and saterials supplied by the client, 1s prepared for the exclusive and conficential use by the client. Tne any
STIRIONS, OF Ynlerpretsdtions conlainec herein represent the judpement of (ore Laboratories, Inc.; however, Core Laboratories. Inc., ang 1ts ssploye
350 nO responsibility and make nO warrarties Or representations a5 to the utility of this report to the client or as to the produClivity, proper
cxrition, or profitableness of any ofl, gas, or other mineral formition or well in conneClion with wnich such report may be used or relied wpon.

I € Lore Laborstories, Iac,



CUHRE LADURA I URIED, INL.

Special Core Analysis
Page 93 of 103

File 203-840030

SUMMARY OF PORE SIZE DISTRIBUTION

Company: Mobil 0il Corporation Well: Nix No. 1 Unit No. 3
Formation: Chase Group Field: Bugotoﬁ

County, State: Stevens, Kansas

Sanple Identification: 5 28A 63A 103 118
Depfﬁ, feet: 2629-30 2661-62 2699-00  2743-44 2758-59
Permeability to Adir, md: 22 0.60 7.7 42 0.24
Porosity, percent: 19.3 10.3 16.1 13.0 8.1

Pore Aperature Radius

Microns Cumulative Percent Pore Space

35. 100.0 100.0 100.0 99.2 100.0
30. 100.0 100.0 100.0 99.8 100.0
25. 100.0 100.0 100.0 99.1 100.0
20. 100.0 100.0 100.0 97.9 100.0
15. 100.0 100.0 100.0 95.8 100.0
10. 100.0 100.0 98.2 84.3 100.0
8. 100.0 100.0 98.9 66.4 100.0
6. 100.0 100.0 95.9 49.8 100.0
4, 100.0 100.0 85.8 42,7 100.0
3. - 100.0 100.0 75.9 35.9 98.9
2. 48.0 100.0 63.5 29.6 97.1
1. 27.1 74,6 50.3 24,2 86.9
-8 24,3 60.1 46.6 22.6 83.6
6 21.7 47.3 42.5 20.9 74.7
ob 18.4 36.8 37.5 19.3 53.2
«3 16.4 ~ 32.4 31.8 18.3 41.3
2 14.1 28.0 23.1 16.4 30.2
«10 10.8 22,8 14.5 11.1 19.7
.09 10.3 21.9 13.3 10.2 19.7
.08 9.9 21.1 11.7 9.1 18.9
.07 9.4 20.3 9.9 7.7 17.4
«06 8.9 19.4 8.5 6.5 15.0
.055 8.7 18.8 7.8 5.8 14,5

~-e5¢ 3-slyses, opinions Of interpretations sre based on observations and material supplied by the client 1o whom, and for whose sxclusive and confidentisl use, th
renc~ 5 made. The interpretations Or Opinions expressed represent the best jucgement of Core Laboratones, inc. (ali errors and omissions excepted): but Co
cacscatcnies. Inc. and its oticers snd employees, assume NO responsibility and make No warranty Of representations as to the produCtivity, proper operation, «
c°c¢:azieness of any oil, gas o other mineral Of $and In CONNECHION with such report is used O relied LUPON.




CORE LABORATORIES, INC.

Special Core Analysis
Page 84 of 103

File  203-840030

SUMMARY OF PORE SIZE DISTRIBUTION

Conpany: Mobil 0il1l Corporation Well: Nix No. 1 Unit No. 3
Formation: Chase Group Field: Bugoton

County, State: Stevens, Kansas

Sample Identification: 1354 159 197 214

Depiﬁ, feet: 2796-97 1222%521 2858-59  2875-76
Permeability to Air, md: 1.1 40 1.1 0.43

Porosity, perceht: 13.9 24,3 14.7 11.6

Pore Aperature Radius

Microns Cumulative Percent Pore Space
35. 100.0 100.0 100.0 100.0
30. 100.0 100.0 100.0 100.0
25. 100.0 100.0 100.0 100.0
20, 100.0 100.0 100.0 100.0
15. 100.0 100.0 100.0 100.0
10. 100.0 100.0 100.0 98.5

8. 100.0 100.0 100.0 97.7
6. 100.0 97.7 100.0 97.1
4, 100.0 83.4 100.0 96.5
3. 99.2 63,8 100.0 95.9
2. 94.4 41.5 97.6 95.5
1. 85.0 22.7 B6.7 94.9
.8 82.3 18.3 76.5 94.5
N 79.2 13,7 63.6 93.9
oh 75.2 9.5 48,6 92.6
o3 72.8 7.7 39.6 88.4
o2 70.3 5.9 30.0 66.6
«10 66.6 4.4 18.7 26.0
«09 65.0 4.4 17.2 23.6
«08 61.6 4e2 15.4 21.4
.07 53.4 3.9 13.4 19.4
«06 42,7 3.8 11.8 16.7
«055 39.7 3.7 10.7 15.0

“-ese p-a'yses, Opinions Of interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and configential use. t!
cecz= 3 made The interpretstions Or OPiINiONs expressed represent the best juggement of Core Laborstones. Inc. (all errors and omissions excepted): but Cc
stszaicnes Ing BN its officers and empIOyses. RSSUME NO TESPONSibIlity NG Make NO warranty Or representations as to the productivity, propet Operation.
cez’ iz e~ess of any oil. gas or other miners! Or $and N CONNECHON with suCh repor i3 used Of rehed UpPon.
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Permeability to air, md. = 0.24 Porosity = 8.1%
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