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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 ASALTWATER 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

REVISED SELF-AFFIRMED STATEMENT OF JOSEPH A. McSHANE

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

2. | obtained a Bachelor of Science degree in Geology from Stephen F. Austin State
University in August 2001. Since August 2001, | 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, | 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
involves field level geologic characterization, mapping and well log interpretation in addition to
well and development planning. A copy of my resume is attached.
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3. In the present case, | 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, | 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
unitized formation. The second cross-section details the same unitized interval with the pending
SWD applications displayed on the NW-SE line through EMSU.
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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 but natural fractures have been identified in
cores and logs in both San Andres and Grayburg, a suspected cause of water influx from the San
Andres. 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

9. Exhibit G-3(a-}) 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 VVolume Indicator; Track 8
contains the Lithology Track; Track 9 contains Bulk Volume Water, Bulk VVolume Irreducible,
Water Saturation and Effective Porosity; Track 10 is calculated Permeability; Track 11 contains
calculated Qil in Place per 640 acre section (“OIP/sec”) and Track 12 contains an estimation of
fracture density.

10. EMSU-658 (Exhibit G-3d) logged 371" of the San Andres formation with 182’ net
oil interval (> 0.1 md permeability which contains oil) and has multiple packages of pay identified
with estimated OIP of 30.29 MMBO/640-acre section. EMSU-673 (Exhibit G-3e) had a Triple
Combo (TCOM) OH log run in 2005 covering 362’ of the San Andres reservoir with 153" of
hydrocarbons present and an estimated OIP of 31.68 MMBO/sec. EMSU-713 (Exhibit G-3f) had
a TCOM OH log run in 2005 covering approximately 125’of the San Andres reservoir with 40’



