STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OILL. CONSERVATION COMMISSION

IN THE MATTER OF THE HEARING CALLED BY
THE OIL CONSERVATION COMMISSION FOR THE
PURPOSE OF CONSIDERING:

)
)
)
)
APPLICATION OF SAMSON RESOURCES COMPANY, ) CASE NOS. 13,492
KAISER-FRANCIS OIL COMPANY, AND )
MEWBOURNE OIL COMPANY FOR CANCELLATION )
OF TWO DRILLING PERMITS AND APPROVAL OF )

)

)

)

)

)

)

)

A DRILLING PERMIT, LEA COUNTY,

NEW MEXICO
APPLICATION OF CHESAPEAKE PERMIAN, L.P., and 13,493
FOR COMPULSORY POOLING, LEA COUNTY,
NEW MEXICO
(Consolidated)

OFFICIAL, EXHIBIT FILE

(1 OF 6: Chesapeake Geologic Exhibits)
COMMISSION HEARING

BEFORE: MARK E. FESMIRE, CHAIRMAN
JAMI BAILEY, COMMISSIONER (Present by telephone)
WILLIAM C. OLSON, COMMISSIONER

August 10th, 2006
December 14th and 15th, 2006
January 2nd, 2007

Santa Fe, New Mexico

These matters came on for hearing before the 0il
Conservation Commission, MARK E. FESMIRE, Chairman, on
August 10th, December 14th and 15th, 2006, and January 2nd,
2007, at the New Mexico Energy, Minerals and Natural
Resources Department, 1220 South Saint Francis Drive, Room
102, Santa Fe, New Mexico, Steven T. Brenner, Certified
Court Reporter No. 7 for the State of New Mexico.

* % %

STEVEN T. BRENNER, CCR
(505) 989-9317




STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION COMMISSION

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION FOR THE PURPOSE OF
CONSIDERING:

CASE NO. 13492 (De Novo)
APPLICATION OF SAMSON RESOURCES COMPANY,
KAISER-FRANCIS OIL COMPANY AND MEWBOURNE
OIL COMPANY FOR CONCELLATION OF TWO DRILLING
PERMITS AND APPROVAL OF A DRILLING PERMIT
LEA COUNTY, NEW MEXICO.

CASE NO. 13493 (De Novo)
APPLICATION OF CHESAPEAKE OPERATING, INC.
FOR COMPULSORY POOLING,
LEA COUNTY, NEW MEXICO

ORDER NO. R-12343-B

CHESAPEAKE OPERATING, INC.’S
GEOLOGIC EXHIBITS



ATTACHMENT "C"
Chesapeake's Geologic Exhibits

Exhibit No. Prior Ex. No. Description Offer/Admit
GEO1 1 Index/Morrow Production Map

GEO2 2 KF 4 State #1 Detail Log Section

GEO3 3 Osudo 9 State #1 Detail Log Section

GEO4 4 Updated Composite Morrow Map

GEOS 5 Dip-Strike-Dip Stratigraphic X-Section

GEO6 6 Detail Morrow Stratigraphic X-Section

GEO7 7 updated Isopach: Upper Sand (orange)

GEO8 8 updated Isopach: Upper New (green)

GEO9 9 updated Isopach: Osudo Lower (blue)

GEO10 10 Regional Gross Morrow Isopach

GEO11 11 Regional Morrow Structural X-Section

GEO12 12 Regional Physiographic Map (Hill et al)

GEO13 New Permian Basin Formation and Filling

GEO14 13 East-West Diagramatic X-Section (Hill et al)
GEO15 15 Morrow Depositional Environments (James)
GEO16 16 Paleography SE US (Integ. Res. & CLI)

GEO17 17 Paleography Delaware Basin (Integ. Res.& CLI)
GEO18 New Basic Well Log Analysis

GEO19 20 Porosity Lithology Crossplot Chart

GEO20 21 9H Detail

GEO21 23 91 Detail

GEO22 24 10E Detail

GEO23 26 15F Detail

GEO24 28 Log Section MEWBOURNE OSUDO 7 ST. #1 (7])
GEO25 29 Log Section MEWBOURNE SAN SIMON 18 ST. #1 (18C)
GEO26 New State JD Com #1

GEO27 New State 33 #3

Addendum Exhibits:

GEOAD 28 4a Ex #22 |Pre-Drill Composite Morrow Map

GEOAD 29 4b Ex #25 |Hearing Date Composite Morrow Map

GEOAD 30 Ta Ex #34 |Isopach: Upper Sand (orange)

GEOAD 31 8a Ex #35 [Isopach: Upper New (green)

GEOAD 32 9a Ex #36 |Isopach: OSUDO LOWER (blue)

GEOAD33 14 Regional Morrowan Isopach (Meyer)
GEOAD34 New Samson Submitted Literature

GEOAD?35 New Samson Map Analysis

GEOAD?36 New Samson Isopach Values

GEOAD37 22 Log Section CHK KF 4 State #1 (4W)
GEOAD38 25 16P Detail

GEOAD39 27 Log Section CHK SAN SIMON 21 State #2 (21E)
GEOADA40 New CHK Gross Iso

GEQAD41 New Gross Iso From Samson Datums

GEOAD42 New Log Section

Rebuttal Exhibits:

GEORI1 New Samson Isopach Original

GEOR2 New Samson Isopach Latest Version




GEOR3 New Composite Map Analysis

GEOR4 New Computer Mapped Structure

GEORS New Osudo South Net Porosity Iso
GEORG6 New Central Basin Platform Cross Section
GEOR?7 33 Lower Paleozoic Cross Section
GEORS8 New Pre-Pennsylvanian Subcrop Map
GEOR9 New History of West Texas Time Scale
GEOR10 New Open hole Wellsite Interpreation
GEORI11 New Samson Sand Values Spreadsheet
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MODRALL SPERLING

L AWYERS

November 30, 2006
HAND DELIVERED

Florene Davidson

Oil Conservation Commission
1220 South St. Francis Drive
Santa Fe, NM 87505

Re:  In The Matter of the Application Chesapeake Permian, L.P. for
Compulsory Pooling, Lea County, New Mexico, Case 'No.
13493(De Novo); and ,

In The Matter of KF “4” State Well No. 1 (API No. 30-025-
37129) SE/4 Section 4, T. 21 S., R 35 E., Lea County, New
Mexico, Case No. 13505 (De Novo) |

Dear Ms. Davidson:

Enclosed for filing are six sets of Chesapeake Operating Inc.’s
Amended Exhibit List together with its Exhibits for the December 14, 2006
Commission hearing in the above-referenced consolidated cases.

Since

eBrine, Jr.

EED/kta/ kdodclien\232541 16\W0487746.DOC
Enclosures
cc w/encl.: W. Thomas Kellahin
J.E. Gallegos
James Bruce
J. Scott Hall
David K. Brooks
John R. Cooney

John R. Cooney

Eart E. DeBrine, Jr.
505.848.1800

Fax: 505.8481889.
icooney@modrall.com

Modrall Sperling
Raoehl Harris & Sisk P.A.

Bank of America Centre
500 Fourth Street NW
Suite 1000
Albuquerque,

New Mexico 87102

PO Box 2168
Albuquerque,
New Mexico 87103-2168

Tel: 505.848.1800
www.modrall.com



STATE OF NEW MEXICO ‘
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION COMMISSION

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION FOR THE PURPOSE OF
CONSIDERING:

CASE NO. 13492 (De Novo)
APPLICATION OF SAMSON RESOURCES COMPANY, "
KAISER-FRANCIS OIL COMPANY AND MEWBOURNE

OIL COMPANY FOR CONCELLATION OF TWO DRILLING

PERMITS AND APPROVAL OF A DRILLING PERMIT

LEA COUNTY, NEW MEXICO.

CASE NO. 13495 (De Novo)
APPLICATION OF CHESAPEAKE OPERATING, INC.
FOR COMPULSORY POOLING, '
LEA COUNTY, NEW MEXICO ‘

ORDER NO. R-12343-B

CHESAPEAKE OPERATING, INC.’S
AMENDED EXHIBIT LIST

Chesapeake Operating, Inc. submits this Amended Exhibit List in EAccordance
with the October 27, 2006 Scheduling Order issued by the New Mexico Oil
Conservation Commission. This Amended Exhibit List supersedes and f"eplaces the
listing of Geologic and Engineering Exhibits attached as Exhibit “C” %md “D” to
Chesapeake’s Prehearing Statement filed August 3, 2006. To avoid confusion, and for
ease of reference, a complete set of Exhibits is being filed and serveé‘i with this
Amended Exhibit List, |

W. Thomas Kellahin

Kellahin & Kellahin

Gonzales Road P. O. Box 2265
Santa Fe, New Mexico 87504
Phone 505-982-4285

Fax  505-982-2047

E-mail: tkellahin @comcast.net




Case Nos. 13492, 13493
Chesapeake Operating, Inc.’s Amended Exhibit List

Page 2 =2

John R-€0oney, Esq.

Earl DeBrine, Esq.

Modrall, Sperling, Roehl, Harris & Sisk, P.A.
P. O. Box 2168

Albuquerque NM 87103

Phone: (505) 848-1800

Fax: (505) 848-1891

CERTIFICATE OF SERVICE

I certify that on November 30, 2006 I served a copy of the foregoing document by:
[ 1 US Mail, postage prepaid |
[X] Hand Delivery
[ ] Facsimile

to the following:

David K. Brooks, Esq.
Fax: 505-476-3462
Attorney for Oil Conservation Commission

J. Scott Hall, Esq.
Fax: 505-989-9857
Attorney for Kaiser-Francis Oil Company

J. E “Gene” Gallegos, Esq.
Fax: 505-986-1367

Attorney for Samson Resources Company

James Bruce, Esq. - Via mail only
Fax: 505-982-2151

Attorney for Mewbourne Oil Company |

Edrl E/DeBrine, Jr.

K \dox\client\23254\116\W0658288.DOC




ATTACHMENT "C"
Chesapeake's Geologic Exhibits

Samson Isopach Latest Version

Exhibit No. Prior Ex. No. Description Offer/Admit
GEO1 1 Index/Morrow Production Map
GEO2 2 KF 4 State #1 Detail Log Section
GEO3 3 Osudo 9 State #1 Detail Log Section
GEO4 4 Updated Composite Morrow Map
GEOS 5 Dip-Strike-Dip Stratigraphic X-Section
GEO6 6 Detail Morrow Stratigraphic X-Section
GEO7 7 updated Isopach: Upper Sand (orange)
GEO8 8 updated Isopach: Upper New (green)
GEO9 9 updated Isopach: Osudo Lower (blue)
GEO10 10 Regional Gross Morrow Isopach
GEO11 11 Regional Morrow Structural X-Section
GEO12 12 Regional Physiographic Map (Hill et al)
GEO13 New Permian Basin Formation and Filling
GEO14 13 East-West Diagramatic X-Section (Hill et al)
GEO15 15 Morrow Depositional Environments (James)
GEOl16 16 Paleography SE US (Integ. Res. & CLI)
GEO17 17 Paleography Delaware Basin (Integ. Res.& CLI)
GEO18 New Basic Well Log Analysis
GEO19 20 Porosity Lithology Crossplot Chart
GEO20 21 9H Detail
GEO21 23 91 Detail
GEO22 24 10E Detail
GEO23 26 15F Detail
GEO24 28 Log Section MEWBOURNE OSUDO 7 ST. #1 (7]) ‘
GEO2S5 29 Log Section MEWBOURNE SAN SIMON 18 ST. #1 (18C)
GEO26 New State JD Com #1 ‘
GEO27 New State 33 #3
Addendum Exhibits:
GEOAD 28 4a Ex #22 |{Pre-Drill Composite Morrow Map
GEOAD 29 4b Ex #25 [Hearing Date Composite Morrow Map
GEOAD 30 Ta Ex #34 |{Isopach: Upper Sand (orange)
GEOAD 31 8a Ex #35 |Isopach: Upper New (green)
GEOAD 32 9a Ex #36 |Isopach: OSUDO LOWER (blue)
GEOAD33 14 Regional Morrowan Isopach (Meyer)
GEOAD34 New Samson Submitted Literature
GEOAD?35 New Samson Map Analysis
GEOAD?36 New Samson Isopach Values
'|GEOAD37 22 Log Section CHK KF 4 State #1 (4W)
GEOAD38 25 16P Detail
|GEOAD39 27 Log Section CHK SAN SIMON 21 State #2 (21E)
GEOAD40 New CHK Gross Iso
GEOAD41 New Gross Iso From Samson Datums
GEOAD42 New Log Section
Rebuttal Exhibits:
QEORI New Samson Isopach Original
GEOR2 New




GEOR3 New Composite Map Analysis

GEOR4 New Computer Mapped Structure

GEORS5 New Osudo South Net Porosity Iso
GEOR®6 New Central Basin Platform Cross Section
GEOR7 33 Lower Paleozoic Cross Section
GEORS8 New Pre-Pennsylvanian Subcrop Map
GEOR9 New History of West Texas Time Scale
GEOR10 New Open hole Wellsite Interpreation
GEOR11 New Samson Sand Values Spreadsheet




ATTACHMENT "D"

Chesapeake's Petroleum Engineering Exhibits

Exhibit
Number |Prior Ex. No. Description Offer/Admit

PE-1 Cover Sheet
PE-2 BHP vs. Time for 8 key wellbores
PE-3 Map with initial BHP of 7354 for State WEK #1 well
PE-4 BHP vs. Time for State WEK #1 Well ‘
PE-5 Map with State WEL Com #1 well with initial BHP of 7080
PE-6 BHP v time comparisons for WEK and WEL :
PE-7 Composite of CHK geologic and Samson's map |
PE-8 Map with State 15-1 well with initial BHP of 7636 ‘
PE-9 BHP vs. time comparisons of WEK and State 15-1 wells |
PE-10 BHP vs. time comparison of WEL COM 1 and State 15-1 wells
PE-11 Map with PQ Osudo State Com with BHP of 6627 :
PE-12 PQ Osudo State Com Well with Initial BHP of 6627 f

BHP vs. Time comparison for WEK #1, State 15-1 & PQ Osudo
PE-13 State Com

BHP vs. time comparisons for WEL Com #1 and PQ Osudo State
PE-14 Com ‘
PE-15 Composite of CHK and Samson's geologic maps

Godsey's map with highlighting CC 3 State 1 Well initial BHP of
PE-16 7300 and other wells |
PE-17 CC 3 State 1 PBU analysis-Cartesian plot ?
PE-18 CC 3 State PBU-semi-log plot \
PE-19 CC 3 State PBU-Log-Log plot
PE-20 Composue of CHK and Samson's geologic maps for CC 3 State #1

Production Data

PE-21 Cover Sheet
PE-22 Godsey's map with Osudo 9-1 with BHP of 6301
PE-23 Osudo 9 production plot (Gas rate vs. time)
PE-24 Map with Hunger Buster 3 with BHP of 6627
PE-25 Huger Buster #3 production plot (Gas rate vs. time)
PE-26 Composite map of CHK and Samson's geologic maps
PE-27 Godsey's map with State WEL Com 2 (dry hole) !
PE-28 Composite map of CHK and Samson's geologic maps ‘
PE-29 Godsey's map highlighting KF 4 State #1 with initial BHP of 6600
PE-30 KF 4 State production plot (Gas rate vs. time) WITH comments
PE-31 Compares KF 4 State and Hunger Buster production plots |
PE-32 Composite of CHK and Samson's geologic maps |




Gas Analysis (Exhibits 33-36)

Exhibit
Number |Prior Ex. No. Description Offer/Admit

PE-34 sample of 6 gas specific gravity data:

Comparisons--Osudo 9, KF State 4 & WEL Com 1 are in the same
PE-35 group while the PQ Osudo and WEK are in another.
PE-36 CHK's geologic map with specific gravity ID per wellbore

Volumetrics (Exhibits 37-44)

PE-37 Cover sheet '

Recoverable Gas in Place for each of the six 160-acre tracts in
PE-38 Section 4 using CHK's map.

Recoverable Gas in Place for each of the six 160-acre tracts in
PE-39 Section 4 using Samson's map.
PE-40 CHK's recoverable gas vs. Samson's

Recoverable Gas in Place for Area A using CHK's map
PE-41 26,002 ac-ft yields 33.9 BCF

JEUR for Area A using CHK's map ‘ Eur

PE-42 is 27.4 BCF by decline curve vs. 33.4 Volumetric Calc.

Recoverable Gas in Place using Samson's map (Area B)
PE-43 24,408 ac-ft yields 33.9 BCF

EUR for Area B using Samson's map EUR
PE-44 is 37.1 BCF by decline curve vs. 33.9 Volumetric Calc

Back-Up Maps (Exhibits 45-48)
PE-45
PE-46 CHK's map with its net thickness numbers
PE-47 CHK's map with its net thickness numbers
PE-48 Samson map with its net thickness numbers
Rebuttal (Exhibits 59-69)

PE-59 New
PE-60 New
PE-61 New
PE-62 New
PE-63 New
PE-64 PE-48
PE-65 New
PE-67 New
PE-68 New
PE-69 New




STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION COMMISSION

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION FOR THE PURPOSE OF
CONSIDERING:

CASE NO. 13492 (De Novo)
APPLICATION OF SAMSON RESOURCES COMPANY,
KAISER-FRANCIS OIL COMPANY AND MEWBOURNE
OIL COMPANY FOR CONCELLATION OF TWO DRILLING
PERMITS AND APPROVAL OF A DRILLING PERMIT
LEA COUNTY, NEW MEXICO.

CASE NO. 13493 (De Novo)
APPLICATION OF CHESAPEAKE OPERATING, INC.
FOR COMPULSORY POOLING,
LEA COUNTY, NEW MEXICO

ORDER NO. R-12343-B

CHESAPEAKE OPERATING, INC.’S
ERRATA TO AMENDED EXHIBIT LIST

Chesapeake Operating, Inc. submits the following Errata to its Amended
Exhibit List filed November 30, 2006 which erroneously attached an incorrect list of
Chesapeake’s Engineering Exhibits. The correct Exhibit D listing is attached hereto
which corresponds with the order of Exhibits filed with Chesapeake’s Amended
Exhibit List on November 30, 2006.

W. Thomas Kellahin

Kellahin & Kellahin

P. O. Box 2265

Santa Fe, New Mexico 87504
Phone: (505) 982-4285

Fax: (505) 982-2047

E-mail: tkellahin@comcast.net




Case Nos. 13492, 13493 »
Chesapeake Operating, Inc.’s Eratta to Amended Exhibit List

(D AL

John R. Cooney, Esq.

Earl E. DeBrine, Jr., Esq.

Modrall, Sperling, Roehl, Harris & Sisk, P.A.
P. O.Box 2168

Albuquerque NM 87103

Phone: (505) 848-1800

Fax: (505) 848-1891

CERTIFICATE OF SERVICE

I certify that on December 14, 2006 I served a copy of the foregoing document by:
[ 1 US Mail, postage prepaid
[X] Hand Delivery
[ 1 Facsimile Only

to the following:

David K. Brooks, Esq.
Fax: 505-476-3462
Attorney for Oil Conservation Commission

J. Scott Hall, Esq.
Fax: 505-989-9857
Attorney for Kaiser-Francis Oil Company

J. E “Gene” Gallegos, Esq.
Fax: 505-986-1367
Attorney for Samson Resources Company

James Bruce, Esq.
Fax: 505-982-2151

Attorney for Mewboume Oil Compm@M g: C )

fn, Earl E. DeBrine, Jr.

K\dox\clienf\23254\] 16\W0669830.DOC



ATTACHMENT "D"
Chesapeake's Petroleum Engineering Exhibits

Production Data (Exhibits 1-9)

Exhibit | Prior
Number| Ex. No. Description Offer/Admit
PE-1 PE-21 |Cover Sheet
PE-2 PE-22 |CHK's map with Osudo 9-1 with BHP of 6301
PE-3 PE-23 |Osudo 9 production plot (Gas rate vs. time)
PE-4 |PE-24 |CHK's map with Hunger Buster 3 with BHP of 6627
PE-5 PE-25 |Hunger Buster #3 production plot (Gas rate vs. time)
PE-6 |PE-27 |CHK's map with State WEL Com 2 (dry hole)
PE-7 PE-29 |CHK's map highlighting KF 4 State #1 with initial BHP of 6600
PE-8 PE-30 |KF 4 State production plot (Gas rate vs. time) WITH comments
PE-9 PE-32 |CHK's geologic map
: CC 3 State #1 Pressure Data (Exhibits 10-15)

PE-10 [New |Cover Sheet

CHK's map with highlighting CC 3 State 1 Well initial BHP of 7300
PE-11 |PE-16 |and other wells
PE-12 |PE-17 |CC 3 State 1 PBU analysis-Cartesian plot
PE-13 |PE-18 |CC 3 State PBU-semi-log plot
PE-14 |PE-19 |CC 3 State PBU-Log-Log plot
PE-15 |PE-20 |CHK's geologic map for CC 3 State #1

Gas Analysis (Exhibits 16-19)

PE-16 [|PE-33 |[Cover Sheet
PE-17 |PE-34 |sample of 6 gas specific gravity data:

Comparisons--Osudo 9, KF State 4 & WEL Com 1 are in the same
PE-18 |PE-35 |group while the PQ Osudo and WEK are in another.
PE-19 |PE-36 |CHK's geologic map with specific gravity ID per wellbore

Volumetrics (Exhibits 20-23)

PE-20 [PE-37 [Cover Sheet

Recoverable Gas in Place for Area A using CHK's map 23,528 ac-ft
PE-21 |PE-41 |yields 30.2 BCF '

EUR for Area A using CHK's map is 27.4 BCF by decline curve vs.
PE-22 |PR-42 |30.2 Volumetric Calc.

Recoverable Gas in Place for each of the six 160-acre tracts in Section
PE-23 |PE-38 |4 using CHK's map.

Pressure/Performance Data (East-West Trend)(Exhibits 24-37)

PE-24 |PE-1 Cover Sheet
PE-25 |PE-2 BHP vs. time for 8 key wellbores
PE-26 |PE-3 CHK's map with initial BHP of 7354 for State WEK #1 well
PE-27 |PE4 BHP vs. Time for State WEK #1 WEL




Exhibit | Prior
Number| Ex. No. Description Offer/Admit
PE-28 |PE-5 CHK map with State WEL Com #1 well with initial BHP of 7080
PE-29 |PE-6 BHP vs. Time for State WEK and WEL
PE-30 |PE-8 CHK's map with State 15-1 well with Initial BHP of 7636
PE-31 |PE-9 BHP vs. time comparisons of WEK and State 15-1 wells
PE-32 [PE-10 |BHP vs. time comparison of WEL COM 1 and State 15-1 wells
PE-33 |PE-12 |PQ Osudo State Com Well with Initial BHP of 6627
PE-34 |PE-13 |BHP vs. Time comparison for WEK #1, State 15-1 & PQ Osudo State Com
PE-35 |PE-14 |BHP vs. time comparisons for WEL Com #1 and PQ Osudo State
PE-36 |New Comparative block performance since Jan-1991
PE-37 |[New Summary of CHK's Petroleum Engineering exhibits
Production Data (Exhibits 38-40)
PE-38 |[New Cover Sheet
PE-39 |PE-21 [Cover Sheet
PE-40 |PE-32 |Composite of CHK and Samson's geologic maps
CC 3 State #1 Pressure Data (Exhibits 41-43)
PE-41 |NEW |Cover Sheet
PE-42 |PE-20 |CHK's geologic map for CC 3 State #1
PE-43 |PE-20 |Composite of CHK and Samson's geologic maps for CC 3 State #1
. Volumetrics (Exhibits 44 - 49)

PE-44 |PE-37 |Cover Sheet

Recoverable Gas in Place for Area A using CHK's map 23,528 ac-ft
PE-45 |PE-41 |yields 30.2 BCF

EUR for Area A using CHK's map EUR is 27.4 BCF by decline
PE-46 |PE-42 |curve vs. 30.2 Volumetric Calc.

Recoverable Gas in Place using Samson's map (Area B) 40,923 ac-ft
PE-47 |PE-43 |yields 52.5 BCF

EUR for Area B using Samson's map EUR is 37.1 BCF by decline
PE-48 |PE-44 |curve vs. 52.5 Volumetric Calc

Recoverable Gas in Place for each of the six 160-acre tracts in Section
PE-49 |PE-38 |4 using CHK's map.

Pressure/Performance Data (East-West Trend) (Exhibits 50-58)

PE-50 |PE-1 Cover Sheet
PE-51 |PE-2 BHP vs. Time for 8 key wellbores
PE-52 |New Comparative block performance since Jan-1991
PE-53 |[New Samson Exhibit 47
PE-54 |New Development timing, production, & pressures on Samson's geologic map
PE-55 |[New State 15-1 & State WEK 1 cross-section
PE-56 [New Development timing, producton, & pressures on CHK's geologic map
PE-57 |[New Composite of CHK's and Samson's geologic maps with cum production
PE-58 |New Summary of CHK''s Petroleum Engineering rebuttal exhibits




GEOLOGIC
EXHIBITS
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%)

Three distinct sand units, upper 2 correlate to Osudo 9 St. #1

« Obvious separation of sands by thick shale beds

= Upper sand is coarser grained, unconsolidated, angular, lighter
colored. Correlates to upper sand unit in Osudo 9 St. #1

» Middle sands finer grained, more consolidated and cemented, darker
color. Correlate to lower sand unit in Osudo 9 St. #1

+ Basal sand unit is finer grained, consolidated, cemented, browner
color. Correlates below sands in Osudo 9 St. #1
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Figure 18,
Morrowon Isopach map.
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Sands trending
uninterrupted |
across faulting, |
even from
downthrown to
upthrown side.
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1 APP

(-1

‘The Microluerolog bas somewhat less vertical resolu.
tion, bur is suited w salt-base muds and high formation resis-
tivities. [ts response is strongly aftecced by mud cakes thicker
dwn abow 3% in; however, this drawback for quanticative
use acruslly becomes an advantuge for the kaarion of hed
boundarics.

The Proximity Log is capable of detecting beds of thick-
acsses down (0 two to three inches under good coudicions.

The lution of the Mitco-Spherically-Focused Tog
{MicroSFL), in genecal, lies herween that of the Microlatero-
log and rhe Proximity Log, depending on varying mud and
formarioa conditions.

Single laminations of this order of thickness 2te nor
usually of concern o the log analyst, bur 2 number ot such
layers may constiture an impartane reservoir. Unless such fam-
inarions are recognized, log-interpresanon results can be un-
duly pessimistic.

Gamme: Ray Log

The vercical resolurion of the Gamma Ray curve de-
peads on the Iogging speed and the tine constant of the
averaging used 10 suwwch the searistically varying meascre-
ment. The higher the gamma.ray intensity of the furmerion,
snd che greacer the detection effiviency of the wol, the berrer
will be the westical sesolution.

At pructical logging speeds, present Gainana Ray tools
will detece well defined beds of the vrder of one foor thick.

The Gamma Ray Lug is useful for picking bed bound-
wrics in casing. The presence of casing in the hole reduces the
Gamma Ray cound tate by wbout thirty percent, with a cuzee-
sponding increase in the staristical varistions. However, the
characeer of the lops is nac twise changed. See Chaprer
1-10 for further discussion.

Other Logs

The Sonic, Density, or Neutroa bags, ar (mni
theren, cau be useful 1o pick levels where there are changes
in lithology and/ar porosity.

POROSITY — LITHOLOGY — GAS —
SECONDARY POROSITY

Porosity frum well logs is usually determinel usiuy
Density, and for Neutron Logs. When noue of chese is
available, poresity may be estimated from u resistiviry log in
clean, water-beariug formativns.®

Although the so-called “porasity logs™ (Sonic, Neutron,
and Density ) are Ingely responsive w porusity, they ase also
affected by ocher faccors; eg., formstivn auteix lichology,
type of fluid present in the pores, the rype of porosity, nad the
degree and, w an exrent, che type of shaliuess. This has al-

crussplats i analyze and interpret the responses of these fogs
was exphtined. Cransplors iy be vsed o some cxtent in the
ficld. The MID Pkat ™, which will be described, is useful for
lithology determinatiun, More sophisticared versions of such
interpretation, such as Jie SARABAND and CORIBAND
techniques, seyuize the facilities of # lug-dac-processing cen-
ter. (See Chaprers -4, 116, 117, and 11-8.)

Fur quick visual inspection, inlormutioun simitar w chac
ohtainable from crossplots is provided by averlays of apparent
porosity curves. In such an averlay, porosity curves from (we
or more porasity logs are either recorded simultancously on
the same log tracks, or the films of sepatate recordings are
superimposed. In either case the averlaid curves must he on
the same purosity scale, and muse be calibeared fos the sune
assumprion of lithology.

Porosity-log overlays are often uscful for w
minations of litholugy, gas, and secondary poros
infurmation may also be aveilzble tiom quick-louk presen-
eations produced Ly the rewording equipmen:, lixcept for
q indicati sh: s ol inaci are nor con-
sidered wellsite methods. Qualirative indications of shatiness
wan be seen from 3P and Gamma Ray curves.

LITHOLOGY

“I'he Neutron-Denyity overlay, with rhe Sonic Log as
crosscheck, is the mase generally useful combination for i
thology d ination. Fig. 3-3 gives ive responses
of the three weols in clean, ) satorurer, single-minera)
iolugies. The values of by and x wre for Himestone cati
brarson. The ¢y values me indicared for hoth SNP (hlue
el CNE (blue dat) Neurron tools. Lxcept a5 notedd,
Pig. 3-3 applics tw fresh muds

Tf the overlay is presentel withoue carrections for hore.
hole size, mud cake, ete., the possible effect of chese on curve
scparatinns must be bosae in mind, Abo, Density-porosicy
readings will be shifted to higher porosity vadues, and New-
rron-porosity readings tw fower valucs, by the presence nf gas
or light liquid hydrocarbans neac the borehole, Shuliness may
also complicate the interpretation. For cxample, dy 2= ),
<ould correspond o limestone, or w shaly sudsrone. Use ot
the Sonic and Guuns Ray readings will vsually resolve such
guiries.

The gencemllycombiuable UNL ool mmkes possible
caneous recordings of Neueron-porosity and Densiy
poresity logs, among many othes pptions. The wility of N
rron-Density overlays for lithology aad gas dererminations is
thus imode available on a single 6lm Cright-hend half ol Fig,
3-4).

Suniic-Density and Sonic Neation overbays can be nsefal
alsn However, when using the Sonic, one must beat in sind
the pessible errors due 1o uncorrecred lack of compact

lowed the use of theye logs in combination for d
of parameters other than porasity. In Chaprer {13 the use of

“This wnvunes © dererauning the tormeton Facior, F, from the re-
Gonthip, B = Re/Re, nnd cstimadag potosity therelrom using
the appropriste F.¢ relationship (Chart Par-1). (Sec Chaprer I.1.)

the case of sand and the presence of secondaty porosity
in the case of carbonates.

Lithology problems are nsually restricted to cliojces from
1 few particatar rock types. For & given problem, a most-suit-
ahle overlay combinarion can be chosen, usually one which

Gpaa-Hola Wellihte Interpreration / 3

PENSITY - NEUTRON OVERLAY
SIHALE ML RAL LITHOLOGES
LIBUIE - F1.4.11) § DPWATIONS.
) ORATONE PRI L

Fig. 3.3 — Comparative respunses of Somic (nu-
merical values), Density (ved) and New-
tran (CNL, blue dnts, and SNP, blue
dushes) Logs in weriows single-msinsral
lithologi ing chean, liguid
yated formations, limessons calibration,
and, sxcept as naied, fresh mud, Daib-
dot black lines are actual porosities.
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will permic visusl idemification of the rock types presenc in
the well Lor parasity d inarion in mixed lthologi
crossplats or compuier soleoons are necded.

GAS

As mentioned, apparenc porotities fram Neusron and
Deusity Logs are affected opposirely by gas zones sear the
borehole. This pernits quick identification of gas zones if the
fnrmactons are reasonably clean, pareicularly whea using die
decp-investigating Dual Spacing Neutron Log (CNL). Pig.
34 is an example; the CNL reads very low, while the FDC
gives higher putosities. Accurate detenmination of the poros-
of gas-bearing formations will require more suphisticuted
terpretation, suck as use of ciossplors, and the wse of micro-
resistiviry lugs to cvaluate gas saumation in the flushed zone.

SECONDARY POROSITY

Whse secondury porosity exisis, the Sonic porusity will
read dower thun cither Neatron o Density. The Sonic tands
@ ignote vugRy Paosity since in the usual case a conrinuous
parh for the acoustic encrgy exists through the solid marrix.
Deusity and Newtton )ogs, on the other hand, respund 1
jutk-volume potasity Sonic-Densiry or Sonic-Neutron’ uver-

Tk T ZES
GAMMA HAY
[ty

FOROS 1Y OMLRILAY

YANUTIONC PUOSITT ()
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e

Fig. 3-8 — CNLFDIC overlay showing gas 1ons in
cleaner part of semd. As shuww by
Gamma Ray the upper pars of the in-
terval is sbaly. (From Ref. I, coarinny of
SPWILA)
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