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SELF-AFFIRMED STATEMENT OF GALEN DILLEWYN

My name is Galen Dillewyn. I have been recognized as an expert in subsurface characterization
with over 20 years of detailed petrophysical (log) analysis and saturation profile modeling work. I
was awarded a Bachelor of Science degree in Chemical Engineering from Texas Tech University
in May 2000. Since July 2009, I have worked as an engineer for NUTECH Energy Alliance in
Houston, Texas, supporting geological, petrophysical, completion engineering and optimization,
and reservoir engineering services. This includes but is not limited to exploration of new fields
and plays and development of existing fields.

In the present case, NUTECH analyzed the wireline logs on 10 wells. NUTECH was selected for
this work from our technical approach to characterization and that we had previously done 8 wells
in the field for XTO, the previous operator of the field. The only information provided by Empire
Petroleum was the raw raster images of the data. NUTECH digitized the data for analysis.

The scope of analysis was to determine reservoir quality, porosity, permeability, and saturations.
Table F-1 shows the depths analyzed and the input curves used for each analysis. For the current
wells analyzed, only open hole data, data which is obtained at the time of drilling, was used. No

1

EXHIBIT F
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subsequent data was provided for analysis. In the case of Wells EMSU-142 and EMSU-614 a
pulsed neutron tool was run before the analysis was completed and therefore the saturations take
into account the more recent data. The pulsed neutron is a tool that can obtain data after the well
has had pipe run on it and is cased off.

NUTECH utilizes an eight-step process for analysis as indicated in Exhibit F-1. This is known in
the industry as our NULOOK analysis. The NULOOK process is designed to remove analyst bias
from the analysis process and let the wireline data tell the story of the subsurface.

NUTECH utilized core data available in the area, including core results from the EMSU-679 and
R.R. Bell #4 obtained by Chevron. See Exhibit F-2.

Step 1 is to validate the data. As with any data provided not all data is of the same quality. Some
of the wireline tools are run over decades and the quality of the tools is different, some boreholes
are more rugous than others providing issues for the tools that require borehole contact for proper
measurement. Also, different tools by different vendors are slightly different and are subject to
calibration. NUTECH utilizes downhole calibrations to verify correct tool measurement and
consistent tool readings.

Step 2 calculates the volume of shale utilizing multiple indicators such as resistivity, gamma ray,
spontaneous potential, and neutron-density difference.

Step 3 is where the irreducible water in the porosity is calculated.
Step 4 using the irreducible porosity from Step 3 the amount of clay can be determined.

Step 5 calculates the lithology in a volumetric basis. A variety of methods depending on the input
data available are used. The primary method is the photoelectric effect (PE) curve. If mudlogs are
available with descriptions that will also be utilized in a qualitative manner.

Step 6 is where the effective porosity is determined. This result is the same as core measured
porosity. Once this is determined the water saturation is also calculated. A modified Simandoux
equation is used for water saturation. See Exhibit F-3.

Step 7 has permeability calculated. In this instance a Timur Coates free fluid permeability equation
is utilized. See Exhibit F-4.

Step 8 is the ranking of pay using predetermined thresholds. Every log analyzed has the flag cutoffs
and any other parameters used in the analysis listed in the log header.
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An example NULOOK interpretation is shown in Exhibit F-5. The various curves are described
below.

Track 1 — Correlation: This is the original log data and includes SP, Gamma Ray, and Caliper.
GR which wraps is shaded with consecutively darker shading with each wrap.

Track 2 — Reservoir Quality Flags:

e A yellow flag appears when the thresholds for Vclay, free fluid, and Kmin are met.

e A dark-cyan flag appears when the free water is less than the set threshold for free water
production.

e A black flag appears when the volume of hydrocarbon exceeds a set percentage of effective
porosity.

e A green flag appears when the permeability exceeds a Kfair threshold.

e A red flag appears when the permeability exceeds a Kgood threshold.

Note: The permeability threshold values are determined by area, based on client information
and experience. A light-cyan flag appears on the right of the track when free water exceeds the
set threshold. For intervals where Shale Vision processing is utilized, a purple flag is displayed.

Track 3 — Depth & Miscellaneous: Pay Rating the quality of a zone from 1 to 3. The flags in Track
2 determine the Risk Rating for the identified zones. Three flags are required for a # 3 rated zone.
Four flags indicate a # 2 rating. Five flags indicate a # 1 rated zone. Numbers rated 1 are always
recommended for completion. Zones rated 2 have lesser permeability and/or possible water
production, and should be considered for completion. Zones rated 3 have low permeability and/or,
are water producing, and are not usually recommended. An interval with fair permeability but low
hydrocarbon volume is also rated 3. If perforations are available, they are displayed in this track.
In addition, the SHALE FLAG (purple bar) is placed on this track indicating an unconventional
zone with Shale Vision Analysis. Lastly, any completion information (such as PERF or DST)
present is flagged accordingly.

Track 4 — Miscellaneous: Line Tension, Caliper Flag, TOC and CORTOC are presented in this
track.

Track 5 — Lithology: PHIE, BVI, BVW as well as Volumetric Carbonate (Lime, Dolomite,
Anhydrite), Quartz (Sand, Silica), Heavy (Unconventional), and Clay (Computed & Core
Volumes)

Track 6 — Resistivity: Resistivity data provided by the customer (Shallow, Medium, Deep)

Track 7 — Porosity/PE: All porosity data (neutron, density, and sonic) provided by the customer.
PE is presented in this track when available. If curves are normalized or edited they are present.
Porosity may be presented on a Limestone Matrix or Sandstone Matrix dependent on formation
type and preference.

Track 8 — Supplemental Data: MicroLog curves, density correction and Mud Log data when
available.
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Track 9 - NUSPEC™: This is a variable density display of the textural pore size distribution. The
textural geometric mean (dashed curve) overlaid on the VDL is used in permeability calculation.
This representation is similar to the bins produced in NMR log analysis.

Track 10 — Pore Size Distribution: The percentages of the various pores in the matrix are
displayed. Clay content is brown, silt/small pores are tan, medium pores are yellow, and large
pores are red. This representation is similar to the bins produced in NMR log analysis.

Track 11 — Volumetric Analysis: This track contains several curves:

e Water Saturation (Sw) is presented with a scale of 1 to -1, from left to right. With this
representation for Sw, the left edge of the track corresponds to 100% water saturation and
the center of the track corresponds to 0% water saturation.

e Effective porosity (PHIE) is presented as a red curve in decimal equivalent porosity units.
It is scaled from 0.3 to 0 (or 0.6 to 0), and is presented across the full width of the track.
Bulk Volume Water (BVW) is presented as a dark-cyan curve.

e Bulk Volume Irreducible (BVI) is the light-gray curve which is enhanced with dark-cyan
shading. Free water is indicated with a light-cyan shading between BVW and BVI.

e The Free Fluid Volume is the difference between BVI and PHIE.
e The volume of hydrocarbons is indicated with black shading between PHIE and BVW.

Track 12 — Permeability: Permeability is presented in mili-Darcys with a color spectrum trending
from blue to red as permeability increases. The scaling is determined from the values selected for
risk ratings and depends on the basin/formation. For intervals where Shale Vision processing is
utilized, the color spectrum is set to purple, indicating that SHALEPERM is being calculated in
micro-Darcys.

Track 13 — “W” & In-Place: “W” is a varying textural parameter derived from irreducible water
(BVI) and effective porosity (PHIE) that takes into account the “m” and “n” values in the saturation
equation. ADSGAS (Adsorbed Gas), TOTGAS(Total gas) are presented in this track or Oil-In-
Place based on hydrocarbon type or preference

Track 14 — Comments: Petrophysical Analyst comments on an identified zone.
Track 15 — Code: This coding provides a quick reference for the zone ratings. (See description for

Track 2.) Intervals with Five flags have a code coloring of red intervals with Four flags have a
code coloring of green, which intervals with Three flags have a code coloring of blue.

Track 16 — Fracture Track: Fracture Density Flags.

Track 17— Fracture Track: Gray flag to identify FIV zone and comments.

Track 18 — Fracture Track: Cumulative Fracture Height.

4
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The two formations analyzed at Eunice Monument were the Grayburg and the San Andres. An
example of the work is in Exhibit F-6. For EMSU-673. The Resistivity of the Water (RW) used
was 0.4 ohm @ 75 degF. This was balanced in the reservoir above the Grayburg and in the
evaporite sequence above that. The San Andres and Grayburg are primarily a dolomitic rock with
some interspersed limestones. Both formations show evidence of hydrocarbon saturation. The
work done on the 2 wells with pulsed neutron data shows that hydrocarbon sweep has occurred in
areas where the waterflood is active but that the sweep has not been 100% effective with intervals
of no sweep having occurred. The curves presented on each track are labeled on Exhibit F-5 and
described on pages 3 and 4. Of the 10 wells, 7 covered substantial portions of the San Andres
interval and in each of the seven wells there is evidence of hydrocarbon saturation in the San
Andres as shown in Exhibit F-7. In the Exhibit the water saturation reaches as low as 20%
indicating a hydrocarbon saturation of 80%. The oil saturation varies from 80% down to 40%
wherever porosity develops in the reservoir.

The San Andres formation generally is made up of three characteristics that are commonly broken
into three parts. The upper portion of the reservoir is generally where the porosity develops and
has been the conventional target of large fields such as Slaughter field in Cochran County, Texas
and Wasson Field in Yoakum County, Texas. Below the porosity section is generally a zone of
increasing water saturation that shows both moveable hydrocarbon and moveable water. Below
this zone is the third zone known as the residual oil zone, or ROZ. This is an area with extremely
high water saturation that some operators such as Steward Energy have been successful in
producing hydrocarbon from.

Released to Imaging: 8/27/2024 5:26:26 PM



Received by OCD: 8/27/2024 9:18:51 AM Page 12 of 118

I understand this Self-Affirmed Statement will be used as written testimony in this case. I affirm
that my testimony above is true and correct and is made under penalty of perjury under the laws
of the State of New Mexico. My testimony is made as of the date next to my electronic signature

below.
? ; /-} ;’I ]
L e 4 / / /
; --'gq// — Date: ,:P [2p/7¢
Galen Dillewyn
VP Business Development
NUTECH Energy Alliance
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Galen P. Dillewyn
4106 Pine Breeze Dr, Kingwood, Texas 77345
Telephone: (713) 857-0856
E-Mail: gdillewyn@hotmail com

EDUCATION
Texas Tech University, Lubbock, TX
Bachelor of Science in Chemical Engineering (2000)

PROFESSIONAL EXPERIENCE

NuTech Energy Alliance

VP Business Development 2017-Present
s Created the commercial IRAD SaaS platform and handled customer support along with
technical testing and verification
¢ The technical liaison between clients and consultants to ensure accuracy and
completeness of projects
+ Review all analysis that is completed intemally for final approval
+ alidate models and change regional understanding as data dictates
+ Technically deliver all work to clients and review and answer technical questions regarding
the solutions
+ Validate all solutions prior to client review for completions, log analysis, and geological
modeling
+ Train new employees on analysis and quality control issues
* Presentations include:
o NAPE Business Summit 2024 — Al and the role in Subsurface Analysis
VURTeC AAPG 2024 — New Tools for Subsurface Exploration
SPWLA National Convention 2024 — Relative Permeability using Production Data
SPE — University of Houston 2024 -
AAPG 2024 — Lithium and Bromine Potential in Oil and Gas
SPWLA San Antonio Chapter 2023 — Relative Permeability and the effects on
Heavy Oil Plays

o0 o o0

o URTeC AAPG 2023 — Utilizing Old Well Log Data for New Plays
o SPE — University of Houston 2023 — Petrophysics and the Role in Exploration
o Texas Christian University 2018 — The “New Austin Chalk” play
o  AAPG 2016 — Making Money with Mature Fields
o SIPES 2016 — The Austin Chalk — Unconventional Target?
Houston Sales Manager 2014-2017
* |Lead ateam of 5 account managers
Area Account Manager 2009-2014

+ Responsible for providing petrophysical interpretation, hydraulic fracture design, reservoir
maodeling, and core analysis products to clients

+ Represent NuTech, in San Antonio, Corpus Christi, Austin, College Station, Dallas, and
Houston

+ Validate internal analysis against production and core data

+ Advise clients on completion methodology and feasibility

+ Verify log data

Schlumberger Technology Corporation 2000 - 2009

Dedicated Sales Account Engineer, Houston TX 2008-2009
Released to Imaging: 8/27/2024 5:26:26 PM ATTACH MENT



Received by OCD: 8/27/2024 9:18:51 AM Page 14 0of 118

s Completed all failure analysis and data reviews with ExxonlMobil asset teams in US
Production and Exploration

Operations Manager, Abilene, TX 2006-2008
*» Responsible for Technical Accuracy of all data gathered by all employees
»  Awarded the North American Service Quality Award in 2008
*» Analyze logs and teach field engineers petrophysics and tool theory

General Field Engineer, Houston, TX 2001-2005
» Performed evaluation, inspection, and completion services for oil and gas well evaluation
in the Gulf of Mexico which include petrophysical analysis, completion decisions, and
reservoir feasibility for clients that included but not limited to: BP, Shell, El Paso, Houston
Exploration, Chevron.
o Required to ensure tool operation and correct readings
o Tool failure analysis included working with the SLB formation standards at the
University of Houston

Field Engineer, Laurel, MS 2000-2001
Junior Field Engineer, Belle WV 2000

PROFESSIONAL ASSOCIATIONS & TRAINING

Houston Geological Society

SPE

SPWLA

Basic Geology

Advanced Petrophysics

Hydraulic Fracturing

Reservoir Modelling

Imaging and down hole sonic applications
Production Logging and interpretation
Perforation and Optimization
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Wellname

AGU #408
ESMU #713
EMSU #673
EMSU #660
EMSU #577
EMSU #658
RYNO SWD #1

EMSU #746

EMSU #628

RYNO SWD #1

EMSU #746

EMSU #628

Eunice Monument

South Unit 614

Eunice Monument
South Unit 142

API

"30025372860000
*30025373210000
"30025373200000
’30025373190000
f30025373180000
"30025372800000
"30025439010000

*30025373560000
’30025372790000
*30025439010000
'30025373560000
*30025372790000

730025354530000

30025044280001

Field

ARROWHEAD

EUNICE MONUMENT
EUNICE MONUMENT
EUNICE MONUMENT
EUNICE MONUMENT
EUNICE MONUMENT
JESS BURNER

EUNICE MONUMENT SOUTH

EUNICE MONUMNET; GRAYBURG-ANDRES
JESS BURNER

EUNICE MONUMENT SOUTH

EUNICE MONUMNET; GRAYBURG-ANDRES

EUNICE MONUMENT,; GRAYBURG-SAN ANDRES

Eunice Monument; Grayburg-San Andres

Input data for analysis

Top
Depth

F

e . e .

|

Table F-1

Bottom ' Input Curves

Depth

3500.0 F4537.0| CALI, DRHO, DTC, GR, PE, LLD, LLS, MSFL, RHOB, TENS
3182.04182.0|CALI, DCAL, DRHO, GR, GRC, PE, LLD, LLS, RHOB, TENS
3324.04324.0|CALI, DCAL, DRHO, GR, GRC, PE, LLD, LLS, MSFL, RHOB, TENS
3386.04386.0| CALI, DCAL, DRHO, GR, GRC, PE, LLD, LLS, RHOB, TENS
3210.04210.0|CALI, DCAL, DRHO, GR, GRC, PE, LLD, LLS, RHOB, TENS
3315.0 ¥4315.0| CALI, DRHO, GR, PE, LLD, LLS, RHOB, TENS

3685.0 ¥5847.0| DEPT, GR, CALI, MSFL, LLS, LLD, DT, PE, DRHO, DPHI, NPHI, DEPTH, CALI, DRHO, DT, GR, NPHI,
PE, DPHI, LLD, LLS, MSFL

3630.0 ¥5368.0 | DEPT, PE, GRD, NPOR_LS, CALD, DCOR, RHOB, TENS, LLD, LLS, MGUARD, DEPTH, CALD, DCOR,
GRD, LLD, LLS, MGUARD, NPOR LS, PE, RHOB, TENS

3635.0 ¥4546.0 | DEPT, PE, GRD, CALD, DCOR, NPOR_LS, RHOB, TENS, MGUARD, LLS, LLD, DEPTH, CALD, GRD,
LLD, LLS, MGUARD, NPOR_LS, RHOB, PE, TENS, DCOR

3685.0 ¥5847.0| DEPT, GR, CALI, MSFL, LLS, LLD, DT, PE, DRHO, DPHI, NPHI, DEPTH, CALI, DRHO, DT, GR, NPHI,
PE, DPHI, LLD, LLS, MSFL

3630.05368.0| DEPT, PE, GRD, NPOR_LS, CALD, DCOR, RHOB, TENS, LLD, LLS, MGUARD, DEPTH, CALD, DCOR,
GRD, LLD, LLS, MGUARD, NPOR_LS, PE, RHOB, TENS

3635.0 ¥4546.0 | DEPT, PE, GRD, CALD, DCOR, NPOR_LS, RHOB, TENS, MGUARD, LLS, LLD, DEPTH, CALD, GRD,
LLD, LLS, MGUARD, NPOR_LS, RHOB, PE, TENS, DCOR

2980.0¥3992.0 | DEPT, BSAL, CCLD, CIRF, CIRF_FIL, CIRN, CIRN_FIL, CRFI, CRNI, DCAL, ED, FBAC, GR, GTEM,
INFD, IRAT, IRAT_FIL, MWFD, ND, RSCF_RST, RSCN_RST, SBNA_FIL, SFFD, SFND, SIGM, STIT,
TENS, TPHI, TSCF, TSCN, WINR_RST, WTEP, WPRE, DEPTH, DPHZ, DT, HCAL, HDRA, HLLD, HLLS,
RXOZ, TNPH

2900.0 ¥4040.0 | DEPT, CCLC, INFD_FIL, BSAL, SIBF, RSCF, MARC, RSCN, CIRN_FIL, SIGM, TSCN_FIL, CIRF_FIL,
TSCF_FIL, IRAT_FIL, TENS, TPHI, GR, WINR, CCLD, WPRE, WTEP
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porosity or a subset of these.

Flags

MuTech's grading system indicates
the risk rating applied to each
zone. The number of flags
increases as the quality and
calculated productivity of each
identified zone increases. At least
three flags are needed to indicate
if a zone qualifies in the net pay.

permeabilities calibrate
production.
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ed using effective porosity

Textural Model

MuSpec track displays the pore size
distribution from clay sized to large
pores derived from the textural model

Volume Clay
NuTech utilizes the new input of
BV to quantify the amount of
mechanically bound water
contained in the sand as wellas

2 new lithology process
ates BV to further group
i gy into clay, silt, sand,

ir carbonates. The textural
averlays the lithology

e size distribution from
to large pores.

NL%DECH

VISIONARY RESERVOIR INTELLIGENCE

Bulk Velume
Computed Bulk Velume Water
(BVW) in concert with BV
el the amount of
bons versus the amount
er in the effective
ce as well as
g BVW effective with
ponent. This helps
accurately determine
= w changes that might
occurin a formation.

NULOOK Process

Exhibit F-1

Page 16 of 118
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& Empire Petroleum

NUTECH wells analyzed, wells with core, and location of
Empire Petroleum's analyzed wells

Exhibit F-2
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Exhibit F-3

a. i 1 V' sh (1/n)
SW = CSWL
5 t,’f)m Rt Rsh 5 11085

Modified Simandoux equation
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Exhibit F-4

C ¢IEW )
W=x (Ry/Rtirr)

K =

Timur Coates Free Fluid Permeability Equation
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Exhibit F-5

NULOOK™ WITH SHALE VISION TRACK DESCRIPTIONS
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STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION COMMISSION

APPLICATION OF GOODNIGHT
MIDSTREAM PERMIAN LLC FOR APPROVAL
OF A SALTWATER DISPOSAL WELL,

LEA COUNTY, NEW MEXICO. COMM. CASE NO. 24123
APPLICATIONS OF GOODNIGHT
MIDSTREAM PERMIAN LLC FOR APPROVAL
OF SALTWATER DISPOSAL WELLS,

LEA COUNTY, NEW MEXICO. DIV. CASE NOS. 23614-23617
APPLICATION OF GOODNIGHT

MIDSTREAM PERMIAN, LLC TO AMEND

ORDER NO. R-22026/SWD-2403 TO INCREASE

THE APPROVED INJECTION RATE IN ITS

ANDRE DAWSON SWD #1,

LEA COUNTY, NEW MEXICO. DIV. CASE NO.
23775

APPLICATIONS OF EMPIRE NEW MEXICO LLC
TO REVOKE INJECTION AUTHORITY,

LEA COUNTY, NEW MEXICO. DIV. CASE NOS. 24018-24020, 24025

SELF-AFFIRMED STATEMENT OF JOSEPH A. McSHANE

1. My name is Joseph McShane. I am over eighteen years of age, have personal
knowledge of the matters addressed herein, and am competent to provide this Self-Affirmed
Statement. I have not previously testified before the New Mexico Oil Conservation Division
(“Division™).

2. I obtained a Bachelor of Science degree in Geology from Stephen F. Austin State
University in August 2001. Since August 2001, I have worked as a petroleum geologist for
multiple companies including Chesapeake Energy, Petrohawk Energy, Halcon Resources, Ajax
Resources and now Empire Petroleum focused on the characterization, management and
development of conventional and unconventional oil and gas assets across multiple geologic basins
including the Central Basin Platform and Northwest Shelf in the Permian Basin. In addition to
three years of post-graduate work at Stephen F. Austin State University starting in 2005, I have
overseen drilling programs, developed pilot proposals for new secondary/tertiary floods,
characterized residual oil zones within the San Andres formation across the Permian Basin, and
assisted in modeling of carbonate ramp systems. A substantial portion of my work responsibility

1

EXHIBIT G
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involves field level geologic characterization, mapping and well log interpretation in addition to
well and development planning. A copy of my resume is attached.

3. In the present case, I performed a geologic review and study of the unitized interval
at the Eunice Monument South Unit (“EMSU”) consisting of the Grayburg and San Andres.

4. As a part of my study on this matter, I have prepared the following exhibits:

* Geologic Overview of the EMSU

* Cross-sections including the proposed Goodnight SWD wells and active wells showing
Empire’s unitized interval

* Top of Grayburg and San Andres structure maps

* A representative sampling of seven wells across the EMSU analyzed by Nutech
indicating the presence of hydrocarbons within the San Andres reservoir

¢ Confirmation of EMSU 200H Well being completed in the Grayburg

¢ Cross-section detailing lateral variability within Grayburg and San Andres

A. Geologic Overview of the Grayburg and San Andres

5. The Grayburg formation underlying the EMSU is a mixed carbonate-siliciclastic
composite sequence, with porous to non-porous ramp dolostones and interbedded less porous
dolomitic sandstones. The Grayburg was deposited in a distally steepened carbonate ramp setting
containing inner ramp, ramp crest shoal, and middle ramp facies. The San Andres was deposited
in an open marine setting as part of a carbonate ramp setting as well and consists of middle ramp
and ramp crest facies. The San Andres also has evidence of subaerial exposure with collapse
breccias infilling solution enhanced karst features. The trap at EMSU is structural and stratigraphic
in nature with an anticlinal closure on the west, north and south and then stratigraphic to the east
where the porous dolograinstones are sealed up-dip by the inner ramp back shoal facies. In essence,
the dip angle of the Grayburg and San Andres increases to 3-5 degrees on the west side of the
EMSU creating the down-dip limit of the reservoir and up-dip on the eastern side the porosity
degrades as a function of the depositional system.

B. Unitized Interval at EMSU

6. Exhibit G-1(a-c) consists of a map displaying the EMSU with a Subsea San Andres
structure map. The map depicts all wells that penetrate the San Andres formation, Goodnight’s
active SWD wells and proposed SWDs, and the location of two cross-sections. The two cross-
sections detail the unitized interval that was defined in the Commission’s order approving the
EMSU, which stated: “The Unitized Interval shall include the formations from a lower limit
defined by the base of the San Andres formation to an upper limit defined by the top of the
Grayburg formation or a -100 foot subsea datum, whichever is higher.” The first cross-section
depicts Empire’s wells within the unit completed in the Grayburg-San Andres reservoir alongside
Goodnight’s active SWD wells and demonstrates that their perforated interval lies within Empire’s
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unitized formation. The second cross-section details the same unitized interval with the pending
SWD applications displayed on the NW-SE line through EMSU.

C. Subsea Structure maps for Grayburg and San Andres Reservoirs

7. Exhibit G-2(a) and (b) is a Grayburg Subsea Structure Map made from the top of
Empire’s unitized interval. The contour interval is 100’ with the producing oil-water-contact
(POWC) FWL marked at -350°. The map shows a NW-SE strike with dip to the SW. There are no
major faults present in the Grayburg section at EMSU. The geologic setting of EMSU is key in
characterizing the stratigraphic framework and corresponding structure. The western edge of
EMSU experiences a much steeper dip at around 3-4° compared to <2° on the eastern edge of the
unit. Deep-seated structures moved during the Laramide orogenic event, causing deformation and
leading to the current asymmetric anticline.

8. The San Andres Subsea Structure Map is made from the base of Grayburg/top San
Andres exposure surface that is characteristic of the top G9 (Sequence Stratigraphic top of San
Andres) regionally. The contour interval is 100’ with the lowest known oil from core marked at -
750’ for reference. The map shows a strike similar to the Grayburg at NW-SE with a SW dip.

D. Log Analysis by Nutech Showcasing Hydrocarbon Presence in San Andres

0. Exhibit G-3(a-j) identifies wells across the entire Eunice Monument South Unit
that were chosen for detailed open hole (“OH”) log analysis to evaluate the presence of
hydrocarbons in the San Andres reservoir. This exhibit contains a base map detailing the location
of the 7 analyzed wells, 4 of which were recently evaluated using 2005 vintage OH triple combo
logs. All 7 of the wells, EMSU 628, 660, 713, 746, 673, 658, and Ryno 1 SWD wells, indicate the
presence of hydrocarbons in the San Andres reservoir. The analysis uses a standard Simandoux
equation approach with an m & n that fits with San Andres intervals across the Permian. For all of
the Nutech logs analyzed; the far left track contains Gamma Ray and Caliper; Track 2 contains an
array of Reservoir Quality Pay Flags using a range of different parameters including the free fluid
flag, free hydrocarbon flag, low water flag, fair permeability flag, good permeability flag,
resistivity mineral flag, permeability mineral flag, gas mineral flag, and porosity mineral flag;
Track 3 is Depth; Track 4 contains Resistivity; Track 5 contains Neutron, Sonic and Density
Porosity; Track 6 contains Density Correction; Track 7 contains Clay Volume Indicator; Track 8
contains the Lithology Track; Track 9 contains Bulk Volume Water, Bulk Volume Irreducible,
Water Saturation and Effective Porosity; Track 10 is calculated Permeability; Track 11 contains
calculated Oil in Place per 640 acre section (“OIP/sec”) and Track 12 contains an estimation of
fracture density.

10. The EMSU 658 well covers approximately 400’ of the San Andres formation and
has multiple packages of pay identified and estimated OIP of 60.9 MMBO/640-acre section. The
EMSU 673 well had a Triple Combo (TCOM) OH log run in 2005 covering approximately 400’
of the San Andres reservoir with 75-100" of hydrocarbons present and an estimated OIP of
61.1MMBO/sec. The next well in the exhibit is EMSU 713 which had an TCOM OH log run in
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2005 covering approximately200’of the San Andres reservoir. From the log analysis we can see
approximately 40’ of hydrocarbons present and an estimated OIP of 13.6MMBO/sec. The next
well, EMSU 660 had a TCOM OH log from 2005 that was analyzed over approximately 400’ of
the San Andres reservoir and shows ~170’ of hydrocarbons present with an estimated OIP of 98.1
MMBO/sec. The next well, EMSU 746 had a TCOM OH log run in 2005 that covers the entire
unitized interval and all approximately 1000’ of the San Andres. The analysis shows over 200’ of
hydrocarbons with an OIP of 174.5 MMBO/sec. Moving to the next well, the Ryno 1, one of
Goodnight’s SWD wells that is currently disposing water into the San Andres, part of Empire’s
unitized formation that again shows presence of hydrocarbons in the log analysis. This well is near
the down-dip most portion of EMSU and has approximately 150’ of pay identified with an
estimated OIP of 91.5 MMBO/sec. The final well in the exhibit is the EMSU 628 which again had
a modern TCOM OH log from 2005 that was analyzed over greater than 500° of the San Andres
reservoir. The Simandoux calculation indicates greater than 250 of hydrocarbons present within
the San Andres with an estimated OIP of 89.4 MMBO/sec.

E. Proof of Residual Oil Zone within the San Andres Reservoir

11.  Exhibit G-4 contains a mudlog that was run on EMSU 660 during drilling that
indicates the presence of hydrocarbons. The description across 150 of the San Andres shows good
to dull yellow fluorescence with regions of good cut and strong gas shows. The characteristics
present in this mudlog align well with other San Andres residual oil zones actively being CO,
flooded across the Permian Basin, including the Hobbs Unit to the northeast of EMSU. It is typical
for mudlogs and well logs within the San Andres Residual Oil Zone to show hydrocarbon presence,
but then drill stem tests (DSTs) and production will test 100% water. This occurs because during
the Late Cretaceous, there was a regional uplift to the west, causing hydrodynamic flushing with
meteoric waters low in salinity, high in sulfate that resulted in the San Andres being left in an
imbibition state at residual oil saturations that can only be moved utilizing tertiary recovery
methods.

F. Geochemical Evidence of a Residual Oil Zone in the San Andres

12.  Exhibit G-5 is a geochemical analysis from EMSU 679 where the ratio of immobile
to mobile oil is calculated utilizing the saturates versus aromatic compounds present and then a
percentage aromatics versus depth plot is shown. Literature states that a Residual Oil Zone will
characteristically contain a lower percentage of aromatic compounds due to the hydrodynamic
flushing of meteoric waters in the Late Cretaceous'.

G. EMSU 200H Landing Zone

13. Exhibit G-6 is cross-section displaying the EMSU 200H and associated landing
zone accompanied by a location map. There is also a directional well view showing that the
horizontal did indeed land in the Grayburg reservoir. Therefore, no production can be allocated to
the San Andres. This is important, as an incorrect statement was made in the previous hearing for

I Aleidan, “Residual-Oil Zone: Paleo-Oil Characterization and Fundamental Analysis”, SPE Res Eval & Eng,
20(02), (2016), Paper Number: SPE-179545-PA.
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the Piazza well that we had in fact produced oil on primary from the EMSU 200H, but it is a
producing Grayburg well.

H. Geologic Barrier between Grayburg and San Andres Reservoirs

14. Exhibit G-7(a, b) contains two different cross-sections that look at the Grayburg
and San Andres reservoir sections across the EMSU. The cross-sections show the Grayburg-San
Andres reservoir section. The blue highlighting shows a dolostone package capped by collapse
breccia features just beneath the unconformity surface and Premier Sandstone within the Grayburg.
The highlighting is included to show that while not ubiquitous across all of the EMSU, reservoir
quality rock with greater than 10% porosity exists just below the Grayburg with varying
thicknesses of tight anhydrite layers at the top of San Andres. Near the crest of the structure this
reservoir rock is commonly capped by collapse breccias containing fractures that act as fluid
conduits. Included in this cross-section is a core description from the EMSU 679 well detailing
the collapse breccia features right at the top San Andres near the unconformity, which are known
to contain fractures of varying heights and occurrence. There has been extensive work done both
in outcrop and in core that shows the presence of dissolution features and fractures near the top
San Andres. Also, during the Laramide orogenic event the basinal structural blocks were still
shifting and adjusting causing a double-humped asymmetric anticline to form resulting in flexures
and fractures. The fractures happen throughout the field but are more prevalent near the crest of
the structure where historically the large plumes of San Andres water were seen. The crest of the
structure is where Goodnight’s current proposed salt-water disposal wells are planned, increasing
the risk of contaminating Empire’s San Andres residual oil zone and communicating with our
Grayburg operations.

1. Conclusions and Recommendations

15. Based on the above analysis and data, it is indisputable that the San Andres
formation within the EMSU contains a Residual Oil Zone that can be developed with enhanced oil
recovery methodologies such as CO2 injection. As a result, Goodnight’s proposal to inject
produced water into the San Andres formation would result in the waste of hydrocarbons and
thereby violate Empire’s correlative rights.

16.  The attached Exhibits were either prepared by me or under my supervision or were
compiled from company business records.
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I understand this Self-Affirmed Statement will be used as written testimony in this case. 1
affirm that my testimony above is true and correct and is made under penalty of perjury
under the laws of the State of New Mexico. My testimony is made as of the date next to

my signature below.

Jos hA McShane

Date; &2 - Z“?’
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31403 Imperial Bluff Ct
Spring. TX 77386
832-588-6715
mcshane joseph(@gmail com

SUMMARY

+ 19 years industry experience with 17 years supervising exploration and development projects in emerging
unconventional plays and reviewing A&D projects.

+  Extensive background specializing in Mesozoic shale and tight gas sand plays in Texas & Louisiana and Late
Devoman/Early Mississippian m North Dakota, Lower Permian Midland and Delaware Basins

»  Additional experience of similar age carbonate systems and reservoirs of the Gulf Coast Region

+  Operational experience on =100 vertical tight gas sand and =300 horizontal shale wells
Background incorporating and analyzing unconventional data (core, petrophysical logs. geochemical and geomechanical
data) 1n order to create basin models

+  Experience creating and executing optimal development plans based on geologic data

PROFESSIONAL EXPERIENCE

Geology Consultant-Multiple Clients, Houston, TX Geology Consultant, 20192024

Basin, and Ark La-Tex (Haynesville, Cotton Valley, Trm;rs Peak, PemﬂShpo etc)

+ A&D Activities mncluding technical analysis

+  Provided leasing & acquisition recommendations for all property submuttals in the above basins

+  Developed the science program for a potential new start up from scraich in order to appraise and value company assets and
aid m the development of a multi ng drilling program as well as high grading of recompletion candidates.

+  Analysis and mterpretation of core and petrophysical data in order to assist in the development of Basin models

+  Worked with Reservoir team to analyze decline curves, develop type wells, and continually review inventory of wells
including evaluations of behind pipe potential and to help maximize reserves and production potential.

+  Completion reviews of wells analyzing effectiveness of completion techmiques.

+  Geosteered wells for multiple clients

Ajax Resources, Houston, TX Geologic Manager, 2015 -2018

Permian Spraberry and Wolfcamp Shale Exploration & Development

+  Geologic manager m charge of geologists/geophysicists and geotechs who are mvolved 1n daily operations activities
including geosteering, development mapping, and coordinating with other team assets (dnlling engineers, etc) for Midland
Basin assets located mn Andrews and Martin Counties, T2X.

+  Developed the science program for a new start up from scratch in order to appraise and value company assets and aid in the
development of a multi rig drilling program as well as high grading of recompletion candidates.

+  Directed analysis and mnterpretation of core and petrophysical data in order to assist in the development of regional basin
models

+  Worked closely with Reservoir team to analyze decline curves, develop type wells, and continually review inventory of
wells ncluding evaluations of behind pipe potential and to help maxinuze reserves and production potential.

+  Completion reviews of wells analyzing effectiveness of completion techniques.

+  Responsible for developmng and maimntaining the geosciences department budget

+  Provided leasing & acquisition recommendations for all property submuttals 1n the above basin

Halcon Resources. Houston, TX Senior Geologist'Lead Operations Geology, 2012 — 2015

Eagle Ford Shale Exploration & Development , Tuscaloosa Marine Shale Exploration & Development , Williston Bakken and
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+ Lead Operations Geologist in charge of geologists and geotechs who were involved in daily operations activities including
geosteering, development mapping. and coordinating with other team assets (drilling engineers, etc)

«  Worked closely with Reservorr team to analyze decline curves, develop tvpe wells, and continually review mventory of
wells including evaluations of behind pipe potential and to help maximize reserves and production potential.

+  Completion reviews of wells analyzing effectiveness of completion techniques.

+  Worked to map the various depositional environments in each of the above shale basins and create fairway play
maps Including HCPV, and OGIP maps

+  Amnalysis and inferpretation of core and petrophysical data in order fo assist in the development of Basinmodels

+  Provided leasing & acquisition recommendations for all property submittals in the above basins

+  Coordinated master development plans with Land/ Drilling/ Reservoir counterparts

«  Negotiated data trades with numerous companies ranging from small independents to majors
Steering experience drilling 72 wells with ~10,000° laterals; drilled to ~21,000" MD

Comstock Resources. Frisco, TX Senior Contract Geologise, 2011 - 2012

Eagle Ford Shale and Haynesville Shale Exploration & Development, and Permian/ Delaware Basin Wolfcamp,/ Bone Springs
Explaration & Development

Contributed to new play development
+  Exploration and mapping of potential new prospects in South Texas, West Texas. East Texas Basin, and Ark-La-Texregion
+  Worked with a team to map and model various characteristics of the Southern Eagle Ford Shale trend. and Delaware Basin
«  Provided leasing & acquisition recommendations for all property submittals
+  Worked to carryout master development plan of over 100,000 ac. with Land/ Drilling/ Reservoir counterparts
«  Supervise data trades with numerous companies ranging from small mdependents to majors
+  Drilled 47 wells with ~5.000" laterals; drilled to ~19,500" MD

Petrohawk Energy Corporation/ BHP Billiton, Houston, TX Geologist, 2010 — 2011

Eagle Ford Shale Development

+  Contributed to new play development which now has 18 operating ngs, over 105 operated producing wells, =457 Befd
And 19 Mmbc proved reserves and over 7.3 TCF 406 Mmbc risked resource potential

+  Worked on team to map various characteristics of the northeastern Eagle Ford Shale trend

«  Provided leasing & acquisition recommendations for all property submittals in the northeastern Eagle Ford Shale play
Coordinated master development plan of over 150 operated units with Land/ Drilling/ Reservoir counterparts

+  Worked closely with Reservoir team to analyze decline curves. develop type wells. and continually review inventory of
wells including evaluations of behind pipe potential and to help maximize reserves and production potential.

+  Completion reviews of wells analyzing effectiveness of completion technigues.

+  Negotiated data trades with numerous companies ranging from small independents to majors

«  Steening experience drilling 67 wells with ~5,000° laterals; drilled to ~19.500° MD

Chesapeake Energy Corporation. Oklahoma City, OK Geologist, 2007 — 2010

Haynesville Shale Exploration & Development
+  Contributed to new play development which now has 40 operating rigs, over 150 operated producing wells, =450 mmcfd
gross production and over 30 TCF unrisked reserves
+  Worked on discovery team to map various characteristics of the Haynesville Shale trend
«  Provided leasing & acquisition recommendations for all Texas property submuiftals in the Havneswille play
+  Coordinated master development plan of over 100 operated units with Land/ Drilling/ Reservoir counterparts
+  Negotiated data trades with numerous companies ranging from small independents to majors
+  Steering experience drilling 55 wells with ~4. 5007 laterals; drilled to ~16,000° MD

James Lime Exploration
«  Performed study along with other team geologist to determine potential to extend existing vertically developed
trends utilizing horizontal drilling methods
«  Applied well data to map reservoir characteristics in areas that were previously sub-economic using vertical drlling method
«  Presented opportunities to management in several areas along the Late Mesozoic trends

Cotton Valley, Bossier & Cretaceous Travis Peak Davelopment
- Oversaw a 4 rig drilling program with approximately $125 MM annual budget
+ Performed multidisciplinary field wide study to optimize production through improvement of completion procedures
+  Proposed. planned. and drilled 64 vertical Cotton Valley, Bossier & Travis Peak wells
+  Mapped and recommended strategic extension opportunities to existing acreage positions
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«  Member of acquisition team; reviewed and provided recommendations on over 25 sales packages

Enerquest, Plano, TX Geologist 2005 — 2007
Responsible for review of logs, including petrophysical calculations and analysis
Map structural components and depositional components of Lower Cretaceous Travis Peak Formation, in
Shelby County, TX

Stephen . Austin State University, Nacogdoches, TX Undergraduate Teaching Assistant, 2005 — 2007
«  Designed lab exercises with a group of Masters Students also working in the geology department
+  Responsible for grading lab and test material. while providing positive feedback and advice to the students
«  Provided professor with recommendations for changes to 1ab content at conclusion of the semester

IRCLM Lp.. Houston, TX Geologist, 2003 — 2005
+  Conducted site investigations to determine site geology, geotechnical properties of the soils, and determine the presence or
absence of contaminates.
+  Suppervised site remediation and closures, as well as assisted in project management and cost tracking.

Weston Solutions, Houston, TX Geoscienfist, 2001 - 2003
+  Conducted site investigations fo determine site geology, geotechnical properties of the soils, and determine the presence or
absence of contaminates.
+  Suppervised site remediations and closures, as well as assisted in project management and cost tracking.
+  Managed emergency response teams for oil spills, chemical releases, and various other responses including the Columbia
space shuttle recovery.
+  Clients included state, and federal agencies. as well as multiple industrial companies.

EDUCATION

Post Graduate Masters work in Geology (2005 - 2008), Stephen F Austin State University, Nacogdoches Texas, Department of
Geology

Bachelor of Science in Geology (August 2001), Stephen F Austin State University, Nacogdoches Texas, Department of Geology

PROFESSIONAL AFFILIATIONS

American Association of Professional Geologists (2000 — Present)
Student Chapter Committee — Vice Chair Member (2007 — present)
Education Committee Member (2007 — 2010)

Houston Geological Society (2010 - Present)

East Texas Geological Society (2007- 2010)

Shrevepaort Geological Society (2007- 2010)

SOFTWARE EXPIERENCE

GeoDirect. StarSteer, SES, Petra, Landmark GeoGraphics Suite, Petrel, Kingdom SMT, Terra View, Techlog, Aries, PDWIN,
SmartSection. Microsoft Office Suite, Adobe Illustrator, Spotfire. ArcGIS, HNAV

References available upon request
Citizenship: United States of America

ADDITIONAL TRAINING / EDUCATION

Unconventional Resources- Shale, Coal bed methane Chesapeake 2000
Modern Carbonate Seminar — Turks and Caicos Jeff Dravis 2009
Carbonate Core Seminar and Lab Jeff Dravis 2002
Reservoir Sedimentology & Stratigraphy of Nautilus 2008

Continental Clastic Systems, M027a
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Basic Reservoir Engineering

Advanced Well Log Interpretation

Core and Core Analysis

Sequence Stratigraphy: An Applied Workshop
Geogrphix Seisvision

Geogrphix Prizm Log Analysis

Geogrphix Interpretative Mapping

Applied Subsurface Geologic Mapping
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