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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 
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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:

 A yellow flag appears when the thresholds for Vclay, free fluid, and Kmin are met.
 A dark-cyan flag appears when the free water is less than the set threshold for free water 

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

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

 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.

 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.

 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.

 The Free Fluid Volume is the difference between BVI and PHIE.

 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.  
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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.
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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 



2

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 

9. 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 CO2 
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 Cretaceous1. 

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 

1 Aleidan, “Residual-Oil Zone: Paleo-Oil Characterization and Fundamental Analysis”, SPE Res Eval & Eng, 
20(02), (2016), Paper Number: SPE-179545-PA.



 

 

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.     

 I. 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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KEY POINTS
• Per the approved unitized agreement with the NMOCD our unit interval consists of the Grayburg and San Andres in their entirety
• There is oil saturation present across all of the EMSU, with some wells being tested and having produced oil from the San Andres
• The disposal of water into the San Andres therefore is damaging Empire’s hydrocarbon reserves and violating their correlative rights

Oil Saturated 
Residual Oil Zone
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Permitted 
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Glorieta

Grayburg

Oil Saturated 
Residual Oil Zone

Exhibit G-1(c)

KEY POINTS
• Per the approved unitized agreement with the NMOCD our unit interval consists of the Grayburg and San Andres in their entirety
• There is oil saturation present across all of the EMSU, with some wells being tested and having produced oil from the San Andres 
• The disposal of water into the San Andres therefore is damaging Empire’s hydrocarbon reserves and violating their correlative rights



Top Grayburg Structure

Exhibit G-2(a)
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Goodnight SWD Hearing

Top Grayburg Structure
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REMARKS
Countour Interval = 100'

By: Nick Cestari

October 26, 2023

PETRA 10/26/2023 2:06:03 PM

• There is a structural closure in the Grayburg interval 
in the EMSU 

• The disposal of water at high rates into the San 
Andres damages existing waterflood operations in 
the Grayburg

• No third-party disposal should be allowed inside of 
the unitized interval as it damages oil and gas 
production

KEY POINTS 

By: Joe McShane

August 2, 2024
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Top San Andres Structure

Exhibit G-2(b)
• There is a structural closure in the San Andres 

interval in the EMSU 
• The disposal of water at high rates damages the 

reservoir and inhibits proper development of our 
Unitized Interval

• Oil in core shows that there is oil down to -750’ ss 
at the EMSU

KEY POINTS 

By: Joe McShane

August 2, 2024



Exhibit G-3(a) - Nutech log analysis – 7 wells covering the San Andres 

• There were 9 legacy interpreted logs done by Nutech and of those 7 covered some 
portion of the San Andres reservoir within the Eunice Monument South Unit

• 4 of these were performed recently on 2005 vintage OH logs to evaluate the San 
Andres for hydrocarbons 

KEY POINTS
• One of these wells was Goodnight’s Ryno SWD Well

• According to Nutech’s analysis the OIP/section for the Ryno SWD is 
91.5 MMBO/sec

• The wells are aerially distributed across the EMSU representing both down-dip 
and up-dip reservoir and prove hydrocarbon presence throughout the 
structure of the EMSU

• On average the wells cover greater than 200 feet of the San Andres reservoir 
with two (Ryno SWD and EMSU 746) covering over 1000 ft.

• Oil in place volumes were calculated on a per 640 section basis and range from 
13 MMBO/sec to 174.5 MMBO/sec 

By: Joe McShane

August 2, 2024



A

A’

A A’

• Nutech analyzed wells from west to east – cross-section shows that there are hydrocarbons present throughout the San 
Andres interval from the down-dip most western edge to the up-dip most eastern edge of the EMSU

• The disposal of Delaware basin water into the San Andres is damaging the hydrocarbon reserves present at the EMSU

Ryno SWD 1
OIP: 91.5 MMBO/sec
*HydroPorFt: 24

EMSU 713
OIP: 13.6 MMBO/sec
*HydroPorFt: 3.6

*HydroPorFt – saturated footage (Porosity x h x So)

EMSU 673
OIP: 61.1 MMBO/sec
*HydroPorFt: 16

EMSU 658
OIP: 60.9 MMBO/sec
*HydroPorFt: 15.9

KEY POINTS

By: Joe McShane

August 2, 2024

Exhibit G-3(b)



A

A’

A A’

A

• Nutech analyzed wells from northeast to southwest– cross-section shows that there are hydrocarbons present 
throughout the San Andres interval at the crest of the structure at the EMSU

• The disposal of Delaware basin water into the San Andres is damaging the hydrocarbon reserves present at the EMSU

EMSU 628
OIP: 89.4 MMBO/sec
*HydroPorFt: 23.4

*HydroPorFt – saturated footage (Porosity x h x So)

EMSU 660
OIP: 98.1 MMBO/sec
*HydroPorFt: 25.7

EMSU 746
OIP: 174.5 MMBO/sec
*HydroPorFt: 45.7

KEY POINTS

By: Joe McShane

August 2, 2024

Exhibit G-3(c)



Nutech analysis of San Andres EMSU

EMSU 658

San Andres

SummariesZone

OIPNUPERMFTHydPorFTNUPERMSWPHIEPAYFTGROSSFTDEPTH
MMBO/secMD-FTPOR-FTMDDECDECFT

---------------------------------------------
60.906415.96515.9471.1210.5050.072208371SAN_ANDRES

---------------------------------------------
CUMCUMCUMAVGXAVGXAVGXTOTTOT

Hydrocarbon

Oil Saturation

• The petrophysical analysis proves the 
presence of hydrocarbons in the San 
Andres interval 

• EMSU 658 – 60.9 MMBO/sec

KEY POINTS 

By: Joe McShane

August 2, 2024

Exhibit G-3(d)



Nutech analysis of San Andres EMSU

EMSU 673

San Andres

SummariesZone

OIPNUPERMFTHydPorFTNUPERMSWPHIEPAYFTGROSSFTDEPTH
MMBO/secMD-FTPOR-FTMDDECDECFT

---------------------------------------------
61.098964.93815.9962.6660.5460.074174362SAN_ANDRES

---------------------------------------------
CUMCUMCUMAVGXAVGXAVGXTOTTOT

Hydrocarbon

Oil Saturation
• The petrophysical analysis proves the 

presence of hydrocarbons in the San 
Andres interval 

• EMSU 673 – 61.1 MMBO/sec

KEY POINTS 

By: Joe McShane

August 2, 2024

Exhibit G-3(e)



Nutech analysis of San Andres EMSU

EMSU 713

San Andres

SummariesZone

OIPNUPERMFTHydPorFTNUPERMSWPHIEPAYFTGROSSFTDEPTH
MMBO/secMD-FTPOR-FTMDDECDECFT

---------------------------------------------
13.65356.4033.5750.4510.6650.05745125SAN_ANDRES

---------------------------------------------
CUMCUMCUMAVGXAVGXAVGXTOTTOT

Hydrocarbon

Oil Saturation
• The petrophysical analysis proves the 

presence of hydrocarbons in the San 
Andres interval 

• EMSU 713 – 13.7 MMBO/sec

KEY POINTS 

By: Joe McShane

August 2, 2024

Exhibit G-3(f)



Nutech analysis of San Andres EMSU

EMSU 660

San Andres

SummariesZone

OIPNUPERMFTHydPorFTNUPERMSWPHIEPAYFTGROSSFTDEPTH
MMBO/secMD-FTPOR-FTMDDECDECFT

---------------------------------------------
98.175795.63625.7041.8460.4310.096338431SAN_ANDRES

---------------------------------------------
CUMCUMCUMAVGXAVGXAVGXTOTTOT

Hydrocarbon

Oil Saturation
• The petrophysical analysis proves the 

presence of hydrocarbons in the San 
Andres interval 

• EMSU 660 – 98.2 MMBO/sec

KEY POINTS 

By: Joe McShane

August 2, 2024

Exhibit G-3(g)



San Andres

Nutech analysis of San Andres EMSU

EMSU 746

SummariesZone

OIPNUPERMFTHydPorFTNUPERMSWPHIEPAYFTGROSSFTDEPTH
MMBO/secMD-FTPOR-FTMDDECDECFT

---------------------------------------------
174.5392742.79545.72.0950.6390.0865301309SAN ANDRES

---------------------------------------------
CUMCUMCUMAVGXAVGXAVGXTOTTOT

Oil Saturation
• The petrophysical analysis proves the 

presence of hydrocarbons in the San 
Andres interval 

• EMSU 746 – 174.5 MMBO/sec

KEY POINTS 

By: Joe McShane

August 2, 2024

Exhibit G-3(h)



San Andres

Nutech analysis of San Andres EMSU

Goodnight Ryno 1

SummariesZone

OIPNUPERMFTHydPorFTNUPERMSWPHIEPAYFTGROSSFTDEPTH
MMBO/secMD-FTPOR-FTMDDECDECFT

---------------------------------------------
91.522763.87924.0291.8080.7800.0901911298SAN ANDRES
---------------------------------------------

CUMCUMCUMAVGXAVGXAVGXTOTTOT

Oil Saturation

• The petrophysical analysis proves the 
presence of hydrocarbons in the San 
Andres interval 

• Ryno SWD – 91.5 MMBO/sec

KEY POINTS 

By: Joe McShane

August 2, 2024

Exhibit G-3(i)



San Andres

Nutech analysis of San Andres EMSU

EMSU 628

SummariesZone

OIPNUPERMFTHydPorFTNUPERMSWPHIEPAYFTGROSSFTDEPTH
MMBO/secMD-FTPOR-FTMDDECDECFT

---------------------------------------------
89.41422.60523.4062.5310.6040.095283562SAN ANDRES
---------------------------------------------
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Oil Saturation
• The petrophysical analysis proves the 

presence of hydrocarbons in the San 
Andres interval 

• EMSU 628 – 89.4 MMBO/sec

KEY POINTS 

By: Joe McShane

August 2, 2024

Exhibit G-3(j)



Exhibit G-4 –Proof of Residual Oil Zone within the San Andres Reservoir

2Trentham, Robert C., Melzer, Stephen, Vance, David B., Kuuskraa, Vello, Petrusak, Robin. “Idenitfying and developing technology for enabling small producers to puruse the residul oil zone(ROZ) fairways in the Permian Basin San Andres.” RPSEA, University of Texas, 2015. 

“This will result in the “Dull” 
as opposed

to “Bright” fluorescence. 
This is, however, still an 

indicator of the presence of 
an ROZ.” 2

KEY POINTS

• Multiple mudlogs were run at 
the EMSU all showing 
indications of a Residual Oil 
Zone in the San Andres 

• As an example, the EMSU 660 
has a 200’ interval of yellow 
fluorescence with good cut 
within the San Andres interval 



“A Fourier transform ion cyclotron resonance 
(FT-ICR) study, which zoomed into the heavier 
components, revealed that paleo oil has less 
aromaticity than MPZ oil and lacks aromatic 
sulfur and disulfur compounds, a negligible 
amount of nitrogen compounds, and no resin-
type components.” 1

1 Aleidan, Ahmed , Kwak, Hyung , Muller, Hendrik , and Xianmin Zhou. "Residual-Oil Zone: Paleo-Oil Characterization and Fundamental Analysis." SPE Res Eval & Eng 20 (2017): 260–268. doi: https://doi.org/10.2118/179545-PA

Exhibit G-5 - Geochemical Evidence of a Residual Oil Zone in the San Andres 

KEY POINTS

• The core study done on the EMSU 
679 indicates the presence of a 
residual oil zone in the San 
Andres 

• Aromatic compounds decrease as 
a result of Mother Nature’s 
waterflood 

• Mobile vs Immobile profile shows 
oil in the core down to -720’



Exhibit G-6 – EMSU 200H Landing Zone
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Exhibit G-7(a)

KEY POINTS

• Due to lateral facies changes 
across the EMSU, there is not a 
consistent barrier between the San 
Andres and Grayburg reservoirs 

• There are proven examples of 
communication throughout the 
field 

• Basal blocks moved post 
deposition causing fractures to 
form creating pathways for fluid 
communication 
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Exhibit G-7(b)

Cross-section highlighting the varying thickness of anhydrite barrier at the top of San Andres in 
addition to the flexure in the structure towards the crest where we see evidence of fractures and 
collapse breccia features

San Andres

KEY POINTS
• Due to lateral facies changes across the 

EMSU, there is not a consistent barrier 
between the San Andres and Grayburg
reservoirs 

• Core study done on the EMSU 679 shows 
collapse breccias with fractures 
throughout 

• The flexure of the structure post 
deposition along with facies change allows 
for communication between the Grayburg
and San Andres reservoirs



Exhibit G-8
KEY POINTS

• In ExxonMobil’s 2021 sales package 
for EMSU, EMSU-B, and AGU, they 
mention the ROZ on 5 of 7 pages, with 
their estimates of original oil-in-place 
at 912 MMBO.

• Protecting this oil resource is critical 
to the future of EMSU, EMSU-B, and 
AGU and should be protected by the 
unitization agreement between State, 
Federal, and Private mineral owners.

• It will take more than 40 years to 
develop and produce this oil resource, 
therefore Empire should no be forced 
into hasty decisions as a result of a 
trespassing SWD company.

• Core, well log, and some production 
tests (particularly AGU) confirm that 
the oil is there and CO2-EOR can 
recover substantial reserves. 
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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

SELF-AFFIRMED STATEMENT OF FRANK J. MAREK

My name is Frank J. Marek. I am a registered professional engineer in Texas, and currently Senior 
Vice President of William M. Cobb & Associates, in Dallas Texas. I obtained a bachelor’s degree 
in Petroleum Engineering in 1977 from Texas A&M University.  I have held leadership positions 
in industry organizations including the Society of Petroleum Engineers (SPE) and the Society of 
Petroleum Evaluation Engineers (SPEE).

I have been involved with numerous carbonate waterfloods in the Permian Basin since the early 
1980’s. This includes projects in Lea and Eddy Counties, New Mexico.  I also have significant 
experience with CO2 tertiary oil recovery projects in the area.    

My first experience with the EMSU was with a study my firm prepared in August, 1987.  This was 
a study of the waterflood potential of the EMSU on the current, at the time, 80-acre well spacing.  
I was also involved in an April, 1988 follow up study which investigated the potential for infill 
drilling to 40 acre spacing and waterflooding on 80 acre 5-spot patterns.

EXHIBIT H 
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I have been asked to express my opinions regarding saltwater disposal (SWD) operations within 
the San Andres interval at the Eunice Monument South Unit (EMSU), located in Lea County, New 
Mexico. The EMSU is a secondary oil recovery project (waterflood) formed in 1984. The unitized 
interval at EMSU is defined as follows:

“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 
at -100 foot subsea datum, whichever is higher.”  

This captures the entire Grayburg and San Andres interval.

Exhibits H-1 through H-3 present cross sections showing well logs for the Goodnight Ryno SWD 
#1 well, EMSU #679, EMSU #660, and the R. R. Bell #4 well. The NuTech processed log for the 
Ryno SWD #1 well shows oil saturation throughout the entire San Andres interval, top to base.  
The deepest measurement on this log shows an oil saturation of 40% at a depth of -2142 feet SSD.  
Current perforations are shown on all of the well logs. Clearly, water is being disposed of (injected) 
into the unitized San Andres interval.  Although water injection into the Ryno SWD #1 well is 
structurally deeper than producing perforations in the Grayburg wells, water is being injected into 
a documented residual oil zone (ROZ).  This is further supported by conventional core data in well 
EMSU-679.  This core shows an oil saturation of 16.2% at a measured depth of 4357 feet, or -761 
feet SSD.  The ROZ clearly exists down to a datum of -761 feet SSD, and likely deeper, based on 
the Ryno SWD #1 Nutech log.  Following is a summary of data points relating to the depth of the 
ROZ at the EMSU:

-728 feet SSD > top injection perf in the Ryno SWD #1 well

-761 feet SSD > deepest core point on EMSU-669, 16.2% oil 

-2013 feet SSD > deepest injection perf in the Ryno SWD #1 well

-2142 feet SSD > Ryno SWD #1 deepest penetration, 40% oil from Nutech log

The Ryno SWD #1 well is clearly injecting into a well documented ROZ.  The high water disposal 
rates will likely cause higher pressures in the ROZ, and higher potential for hydraulic fracturing 
and vertical communication, all of which will be detrimental to future ROZ operations. These same 
factors  may also have a negative impact on current field operations in the traditional Grayburg/San 
Andres producing zones.

As a final note, in my 47 years of experience, I have never seen an instance where a waterflood 
unit owner allowed an outside party to dispose of water into the unitized interval. I certainly believe 
that such water disposal should not be allowed at the EMSU.
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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 signature below.  

Sincerely,



ATTACHMENT 
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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 WILLIAM WEST

1. I am over the age of 18.  I am a Petroleum Engineer working as Senior Vice 
President of Operations for Empire Petroleum Corporation (“Empire”) and have personal 
knowledge of the matters stated herein.  I have not previously testified before the New Mexico Oil 
Conservation Commission (“Commission”).  My credentials as an expert Petroleum Engineer are 
provided in the attached resume.  In short, I graduated from Marietta College with a Bachelor of 
Science Degree in Petroleum Engineering in May 1999. I began my career with Marathon Oil 
Company and have been employed in the oil and gas industry since graduation.  I have been the 
Senior Vice President of Operations for Empire Petroleum Corporation since May 2023.  I am a 
Certified Professional Engineer in the State of Wyoming - WY ID # 12599.  I have over 25 years 
of oil and gas experience and have worked in most of the major oil and gas producing basins and 
States, including New Mexico, during my career.

2. My area of responsibility for Empire includes Lea County, New Mexico.  I am 
responsible for the secondary waterflood operations in the Eunice Monument South Unit 
(“EMSU”) and am working on developing the tertiary recovery CO2 Project there.  I submit the 
following information in support of Empire's opposition to the above-referenced Goodnight 

EXHIBIT I 
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Permian Midstream, LLC’s (“Goodnight”) saltwater disposal applications and Empire’s applications 
to revoke the four (4) permitted saltwater disposal wells within the EMSU boundaries.

3. In regard to Goodnight’s applications to drill five new SWD wells1 and four active 
SWD wells inside EMSU, I considered the following facts.

• The Eunice Monument South Unit (EMSU) waterflood currently produces 
approximately 720 BOPD; 70,000 BWPD; 500 MCFPD and injects approximately 70,000 
BWPD into the unitized Grayburg / San Andres Reservoir.  The EMSU 14,189.84-acre Unit 
was formed December 27, 1984 and water injection began November, 1986.

• Empire acquired the EMSU in March 2021 from XTO due to its significant CO2-EOR 
potential in the San Andres ROZ and Grayburg Main Pay Zone intervals.

• After discovering that Goodnight  is disposing of enormous volumes of water into the 
San Andres and has plans to expand disposal operations into the unitized interval, Empire’s 
focus during 2023 and 2024 has been to seek support from the Commission to revoke 
Goodnight’s existing SWD permits and to deny Goodnight’s new applications.

• Disposal of water into the San Andres is violating the correlative rights of State, 
Federal, and Private mineral owners at EMSU and EMSU-B (also referred to as Eunice 
Monument South A & B Unit), and AGU (Arrowhead Grayburg Unit), all of which are 
operated by Empire.  The disposal water is pressuring up the reservoir to levels above 
original reservoir pressure (1527 psi @ 4000 feet) and based upon maximum allowed surface 
injection pressures, will likely reach 3000 psi before disposal rates decline significantly.  This 
will require that Empire operate the CO2 at a higher pressure than necessary (MMP < 2000 
psi), and will require Empire to inject produced water into another zone to make room for 
the CO2 to avoid fracturing the formation.  This will add significant capital to the cost of the 
project.

• Of major concern is that the re-pressurization of the San Andres is increasing water 
influx into the Grayburg through natural fractures and this is pre-maturely watering out 
Grayburg producers.  Reservoir modeling shows that water influx into the Grayburg could 
reach 50,000 BWPD over the next two years due to the increased pressure, even without the 
use of the five new proposed wells.  Water disposal inside EMSU must be terminated so that 
correlative rights are protected.

• The Grayburg / San Andres unitized interval has produced as a single reservoir since 
discovery in March, 1929.  Grayburg oil, gas, and water production caused an influx of San 
Andres water through natural fractures as Grayburg reservoir pressure dropped, with a 

1 Goodnight also has sought a de novo hearing on the Division’s denial of its application for authorization to 
inject produced water into the Piazza SWD #1 (not drilled) and is seeking to increase the rate of water disposal into 
the Andre Dawson SWD #1 (API 30-025-50634) from 25,000 barrels water per day (BWPD) to 40,000 BWPD. As I 
will explain below, Goodnight proposes to inject all of this water into the same formation within Empire’s unitized 
interval, and the impact of the injection is cumulative. 
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corresponding 18.5% drop in San Andres reservoir pressure prior to water injection in 1986.  
No withdrawals from the San Andres in the immediate vicinity of EMSU had been made at 
that time, with water supply well production from the San Andres starting later on, therefore 
the only plausible reason behind this substantial drop in San Andres pressure is 
communication with the Grayburg.  The water influx from the San Andres resulted in an 
increase in the EMSU water production in the central portions of the field from wells where 
water production should not have occurred due to their high structural position.  Chevron 
indicated that San Andres water carried sulfate ions into the Grayburg interval, and mixed 
with barium ions from the Grayburg water, thus resulting in barium sulfate scale formation 
prior to the waterflood.  The only way to account for this mixing is through communication 
between the San Andres and Grayburg.

• EMSU-660 pumped 3 barrels oil and 1057 barrels water on January 10, 2006 from 
the San Andres interval with top perforation at 4126 feet and bottom perforation at 4239 
feet.  This demonstrates the San Andres is oil bearing and productive. A CO2 flood will 
enhance this production and is a viable production method.

• Disposal into the San Andres portion of Empire’s unitized interval using the five 
proposed salt water disposal (SWD) wells will reach Empire’s San Andres water supply well 
(EMSU-459), which is less than 4000 feet away.  This introduction of off lease high salinity 
water (with chemicals from Delaware Basin fracture treatments) will result in increased 
corrosion and scaling in the facilities and wells as it is processed and reinjected into the 
Grayburg wellbores.

• There is communication between the Grayburg and San Andres intervals through 
natural fractures and breaches, which allows San Andres water to enter the Grayburg 
interval.  This influx of San Andres water has been documented by water production maps 
of wells prior to unitization, increased sulfur content of the EMSU produced water, and the 
pressure drop in the San Andres interval, which occurred before water supply well 
production.

• Corrosive disposal water into the San Andres will travel long distances over a 1, 5, 10, 
and 20 year period, thus allowing corrosive disposal saltwater to enter the Grayburg interval 
through natural fractures and breaches between the two intervals.  This corrosive water will 
then be produced by Empire’s oil wells.  This disposal will not only increase failure rates in 
wells and facilities but will also prematurely water out Empire’s wells.

• The San Andres reservoir portion of the unit contains a Residual Oil Zone (ROZ) that 
is confirmed by core (oil down to -762’ in EMSU-679) and log analysis of numerous EMSU 
wells, as well as the adjoining North Monument Grayburg San Andres Unit (NMGSAU), 
which is connected to EMSU-B and had high oil saturations to the bottom of the core (-700’ 
subsea) in NMGSAU #22 (also referred to #522).  By CO2 flooding this San Andres ROZ 
interval, it is estimated that 270 million barrels of this residual oil can be recovered, in 
addition to an estimated 300 million barrels of tertiary oil recovered from the Grayburg.
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• Disposal of off lease high salinity and corrosive water by Goodnight into the EMSU 
unitized interval will negatively impact current waterflood and future CO2 flood oil recovery.  
The added volume of water into the unitized interval will pressure up the San Andres 
reservoir and require Empire to produce the water and inject it into the Grayburg as CO2 is 
injected.  This will require the drilling of additional Grayburg water injectors and require 
more CO2 due to operating the CO2 flood at a higher pressure than necessary.  Empire will 
need to displace an estimated 1.0 to 1.5 billion barrels of disposal water and then reinject it, 
thus increasing operating costs for reinjection of the produced water.

• Goodnight has disposed of approximately 49 million barrels of water into the unitized 
interval of the San Andres reservoir inside the EMSU boundary as of June 1, 2024 using 4 
wells.  This disposal has forced an additional 49 million barrels of water to move through the 
reservoir, therefore impacting 610 acres inside EMSU.  After one additional year, the volume 
will increase to approximately 116 million barrels and the impacted area will grow to 1128 
acres.  This volume was determined based on 40,000 BWPD each for the Andre Dawson 
SWD #1 and Ernie Banks SWD #1, and does not include any disposal from the five (5) 
application wells which are assumed to start disposal June 1, 2025 in the analysis.  If the 5 
application wells inside EMSU are allowed to be drilled and dispose of 40,000 BWPD each 
starting June 1, 2025, the total disposal from all 9 wells inside EMSU will be 571 million 
barrels by June 1, 2029, with an additional 571 million barrels displaced by this volume.  This 
disposal and displacement volume will impact 6620 acres and impair Empire’s ability to 
produce the underlying reserves, thereby violating  correlative rights.

• Goodnight has leased 40-acre tracts in Sections 3, 4, 9, and 10 of Township 21, Range 
36 (Lea County) for saltwater disposal.  Information contained in the Surface Use and Salt 
Water Disposal Agreement Exhibit B indicates that Goodnight has assigned five acres to 
each disposal well.  If similar acreage is leased for each of the existing SWD wells, Goodnight 
has exceeded the 5-acre area on each well, with Sosa impacting 302 acres, Ryno 181 acres, 
Andre Dawson 72 acres, and Ernie Banks 55 acres.  Based upon estimated 49 million barrels 
water disposal since disposal began, these wells have already impacted 610 acres and the 
water is trespassing upon State and Federal lands.  The disposal volume displaces an 
equivalent volume of water (49 million barrels) outward away from the well, therefore this 
impacted area is based upon 98 million barrels.  Disposal of water into these wells must be 
terminated.

• Regarding the Andre Dawson SWD #1, Goodnight produced information that shows 
it has operated the well at rates in excess of the 25,000 BWPD (permitted volume) for 60 days 
out of 165 operable days since the well became active on January 18, 2023 and data was 
reported on September 19, 2023.  Goodnight disposed of more than 40,000 BWPD on four 
separate days, with the highest daily disposal rate being 41,937 BWPD on April 1, 2023.  No 
water disposal volumes have been reported on NMOCD’s website on the Andre Dawson 
SWD #1 or Ernie Banks SWD #1 since they became active in 2023 so 40,000 BWPD rate is 
assumed in our calculations after the data provided by the 2023 subpoena. 

• The Ryno SWD #1 (30-025-43901 previously Snyder SWD #1) was a Devonian 
saltwater disposal well from September 2019 through September 2021, when it was 
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recompleted to a disposal well in the San Andres within the EMSU unitized interval.  Failure 
to furnish notification of the recompletion of a disposal well into a new zone violated 
NMOCD rules and therefore should never have been approved.  As a result, the well has 
disposed of 16.61 million barrels saltwater into Empire’s unitized interval and has impacted 
roughly 181 acres as of June 1, 2024. 

A. Discussion of Exhibits

4. Exhibit I-1 shows the location of the five proposed SWD wells inside the EMSU.  
These wells are located in areas of EMSU where water production prior to the waterflood in 1986 
was abnormally high, indicating communication between the San Andres and Grayburg through 
natural fractures.

5. Exhibit I-2 shows the above five wells and the four active SWD wells Goodnight 
already operates within the EMSU that are disposing of water into the unitized interval. No 
disposal volumes are available on the Division’s website for the Andre Dawson SWD #1, but 
Goodnight’s document production demonstrates it has been disposing of water since January, 
2023.  The Ernie Banks SWD #1 has also been utilized for disposal since May, 2023 but disposal 
volumes are not available on the Division’s website.  It is estimated that these 2 wells have 
disposed of 12.8 million barrels as of June 1, 2024.

6. Exhibit I-3 shows the results from an open-hole Repeat Formation Test (RFT) 
taken on April 8, 1986 in the EMSU-211 well prior to the start of water injection.  The results 
show the depths where pressure measurements were made and the subsea depth associated with 
these measured depths based on a well elevation of 3576 feet.  The original reservoir pressure in 
1929 was measured to be 1450 psi at subsea depth of -250 feet.  We assume a 0.43 psi per foot 
pressure gradient to determine the original reservoir pressure at the various depths where the RFT 
pressure measurements were taken.  The top of San Andres has been picked at 3975’ measured 
depth in the EMSU-211 well and this depth equates to -399’ subsea.  We then compare the original 
reservoir pressure at each depth with the measured pressure in 1986 and see that the pressure at 
the one depth tested in the San Andres has declined by 282 psi or 18.5%.  The pressure in the 
Grayburg has declined by over 1000 psi at the top of the interval due to oil, water, and gas 
production from wells completed in the Grayburg since 1929.  No wells have produced from the 
San Andres at EMSU, so the only way this San Andres pressure could have dropped is through 
communication with the Grayburg.

7. Exhibit I-4 is a graphical representation of Exhibit I-3 showing the measured 
pressures plotted on the X axis and the measured depth plotted on the Y axis.  The graph shows 
the 282 psi (18.5%) pressure depletion in the San Andres in the area shaded in red at the bottom 
of the graph.  The only physical explanation is that fluids from the San Andres interval migrated 
into the Grayburg interval.  This confirms the two formations are hydraulically connected.

8. Exhibit I-5 shows the 1/1/1986 cumulative water production for wells which 
produced over 500,000 barrels water before the waterflood and their location in respect to the 5 
application and 4 existing active SWD wells.  The high water production from these wells can be 
attributed to San Andres water migrating into the crestal areas of the Grayburg though natural 
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fractures.  One can see the areas where the EMSU-144, 239, 262-H, 362, and 368 will be impacted 
by raising the San Andres reservoir pressure and forcing more water through the natural fractures.  
These high water producers in the central portion of the field produced high water volumes even 
though wells around them produced low water volumes.  This difference in water production is an 
indication that there is communication between the Grayburg and San Andres intervals, which is 
letting water migrate into the Grayburg from below.  This concept was confirmed by the sulfur 
content of the produced water increasing as San Andres water entered the Grayburg interval as 
discussed in Chevron paper “Utilization of Geological Mapping Techniques to Track Scaling 
Tendencies in the EMSU Waterflood” .1  The five proposed and 4 existing active SWD wells are 
located in the area where the largest influx of San Andres water occurred prior to the waterflood, 
demonstrating the wells are in an area which will do the most harm to Empire’s unit if allowed to 
continue disposal. EMSU-262H produced this water before it was horizontally sidetracked in 
2012, so the high water production cannot be explained by greater fluid withdrawals.

9. Exhibit I-6 is taken from the Technical Committee Report – April 1983 – 
“Proposed Eunice Monument South Unit, Lea County, New Mexico” 2 which was written prior to 
unitization.  It is a 3-D visualization prepared by Chevron to show the plumes of water production 
from the Grayburg wells.  These locations are where the greatest influx of San Andres water will 
occur if saltwater disposal is allowed.

10. Exhibit I-7 cites a paragraph from Chevron’s 1996 NACE paper number 181 
“Utilization of Geological Mapping Techniques to Track Scaling Tendencies in the EMSU 
Waterflood” .1 In this paper, Chevron concludes that San Andres water is migrating into the 
Grayburg wellbores even though the wells penetrated only the Penrose and Grayburg, and resulted 
in a barium sulfate scale, barite, and deposition problem.  This problem occurred prior to the 
injection of San Andres water into the Grayburg interval during the waterflood, therefore 
indicating communication between the San Andres and Grayburg.   

11. Exhibit I-8 shows Goodnight’s proposed five SWD wells in relation to Empire’s 
active San Andres water supply well EMSU-459.  Empire produces San Andres water to assist 
with the waterflood of the Grayburg interval.  The EMSU-459 is approximately 3822 feet from 
the Hodges SWD #1 proposed well and produced an average of 3518 BWPD during 2023.  The 
disposal of high salinity corrosive fluids into the SWD wells proposed by Goodnight will result in 
damage to this water supply well and the high salinity water will then be re-injected into the EMSU 
injection wells causing further damage to Grayburg oil producers.  These SWD wells should not 
be drilled and the existing SWD wells within the boundaries of the unitized interval must be shut-in 
to prevent further damage.

12. Exhibit I-9 shows the relative magnitude of the saltwater chlorides that Goodnight 
is disposing into the EMSU versus the chlorides of the EMSU water.  The disposal water chlorides 
average 86,147 mg/L based on water analysis provided from Goodnight’s Wrigley facility over 
the period of November, 2022 to August, 2023.  As shown by Exhibit I-10, Goodnight is gathering 
water with chlorides as high as 224,384 mg/L.  Exhibits I-11 and I-12 show historical water 
analyses for produced water from EMSU, with average chlorides content of 7,814 mg/L.
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13. Exhibit I-13 is the 2005-2006 XTO well completion report for EMSU-660, which 
demonstrates that the San Andres made water during swabbing operations but made 3 BO and 
1057 BW when it was produced using ESP (Electric Submersible Pump).  This shows that oil can 
be produced from the San Andres but requires CO2 flooding to mobilize large quantities of the 
residual oil.

14. Exhibit I-14 shows the location of Trinity CO2 pipeline that runs south from Hobbs 
CO2 project to within 7.5 miles east of EMSU.  This pipeline can be used to transport natural 
(subsurface CO2 resources) or anthropogenic (industrial emissions) CO2 supplies to be used for 
the CO2 flood.  With 45-Q tax credits paying $60/ton ($3.11/MCF) for CO2-EOR sequestered CO2, 
parties interested in obtaining this tax credit for 12 years will have a location to inject the 
anthropogenic CO2 they capture.  The disposal of 250,000 BWPD occupies the space of 588 
MMCF (30,500 tons) CO2 at 2000 psi, 100 degrees F, a volume which would receive $1.83 million 
in 45-Q tax credits daily ($668 million yearly) if EMSU is used as a CO2-EOR sequestration site 
and receives the $60/ton.  By allowing Goodnight to pressure up the San Andres to above 2500 
psi, any injection of CO2 will require that the water be pumped out and injected into another zone 
to avoid over pressurizing the San Andres reservoir.  These two factors alone, which impact 
CO2-EOR economics, indicate that the damage already done by the disposal of 137 million 
barrels of water by Goodnight is significant and will accelerate exponentially with time.

15. Exhibit I-15 shows the impacted areas of saltwater disposal into the San Andres as 
of June 1, 2024.  These exhibits were prepared using the assumption that all new drilled wells 
would start disposal June 1, 2025 at a rate of 40,000 BWPD per well therefore have no impact 
until after June 1, 2025.  Since disposal rates have not been posted on the Andre Dawson and Ernie 
Banks SWD wells since September 19, 2023 when subpoena data was received, we assume 40,000 
BWPD disposal rate for these two wells.  The average May 2024 disposal rates were used for the 
other active SWD wells.  The impacted areas are calculated assuming cumulative disposal volume 
plus an equivalent volume of water which is displaced by the disposal volume.  In reality, the 
disposal volume impacts a much larger area because the water displaced by the volume displaces 
an additional equivalent volume and the pressure builds up over large distances.  

The San Andres has a net-to-gross interval of approximately 50% (portion of interval which can 
accept water) so we use half of the perforated interval for each well in the calculation of impacted 
area.  The San Andres has an estimated average porosity of 10%, initial connate water saturation 
of 30%, and residual oil saturation of 30%.  The disposal water goes through the San Andres 
interval and pushes the San Andres water through the openings in the rock, but does not move the 
oil because it is residual to water.  This residual oil reduces the volume of rock which can be filled 
up with disposal water, and therefore the saltwater disposal impacts a larger area with each barrel 
pumped.  The area impacted is based upon the water disposal volume plus an equivalent volume 
of water which is displaced by the disposal water.  This water disposal and displacement volume 
moves through the San Andres and comes in contact with the natural fractures which penetrate the 
Grayburg interval, thus resulting in water influx into the Grayburg.

16. Exhibit I-16(a) shows the impacted area for Ernie Banks SWD #1.  It is assumed 
that a 5-acre surface lease was assigned to this well like those used for the 5 new application wells.  
Not only has it exceeded the volume contained beneath this 5-acres but it has also impacted 55 
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acres and is trespassing upon Federal lands. Disposal volumes or pressures are not available on the 
NMOCD website since Goodnight began disposal May 16, 2023. This well is disposing of water 
in the unitized interval and should have its permit revoked and the well shut-in immediately.  

17. Exhibit I-16(b) shows the impacted area for Ryno SWD #1.  It is assumed that a 
5-acre surface lease was assigned to this well like those used for the 5 new application wells.  Not 
only has it exceeded the volume contained beneath this 5-acres but it has also impacted 181 acres 
and is trespassing upon State and Federal lands.  This well is disposing of water in the unitized 
interval and should have its permit revoked and the well shut-in immediately.  

18. Exhibit I-16(c) shows the impacted area for Andre Dawson SWD #1.  It is assumed 
that a 5-acre surface lease was assigned to this well like those used for the 5 new application wells.  
Not only has the injected water exceeded the volume contained beneath this 5-acres but it has also 
impacted 72 acres and is trespassing upon Federal lands.  Disposal volumes or pressures are not 
available on the NMOCD website since Goodnight began disposal January 18, 2023.  Information 
received from Goodnight via subpoena indicates that they exceeded their 25,000 BWPD permitted 
rate on 60 days out of 165 days produced from January 18, 2023 to September 19, 2023, with 
disposal over 40,000 BWPD during 4 days.  This well is disposing of water in the unitized interval 
and should have its permit revoked and the well shut-in immediately.  

19. Exhibit I-16(d) shows the impacted area for Sosa SA 17 SWD #2.  It is assumed 
that a 5-acre surface lease was assigned to this well like those used for the 5 new application wells.  
Not only has it exceeded the volume contained beneath this 5-acres but it has also impacted 302 
acres and is trespassing upon Federal and Private lands.  This well is disposing of water in the 
unitized interval and should have its permit revoked and the well shut-in immediately.  

20. Exhibit I-16(e) shows the impacted area for all four active SWD wells operated by 
Goodnight within the EMSU.  These wells have impacted a total of 610 acres as of June 1, 2024.  
These wells are disposing of water in the unitized interval and have trespassed upon State, Federal, 
and Private lands.  The disposal permits should revoked and the wells shut-in immediately.  

21. Exhibit I-17 shows the impacted area for all four active SWD wells and one active 
SWD well outside EMSU (Yaz 28 SWD #1) which will be trespassing inside EMSU by June 1, 
2025 if allowed to continue disposal.  Yaz 28 SWD #1 (~1550’ off EMSU boundary line) has 
impacted 155 acres (1468’ radius) and is injecting 18,125 BWPD as of June 1, 2024.  All 5 of 
these wells have raised San Andres reservoir pressure to approximately 1557 psi which is above 
the 1527 psi original reservoir shown in Exhibit I-4.  These wells should be shut-in immediately 
to prevent over pressuring the San Andres and increasing water influx into the Grayburg, thus 
impacting Empire’s ability to perform CO2-EOR in the San Andres and maximizing oil recovery 
from the Grayburg by waterflood and CO2-EOR. 

22. Exhibit I-18 shows the EMSU portion of the monthly operating report sent to 
NMOCD and the State Land Office.  A 13.4% oil production decline over the past 9 months is 
abnormally high.  Empire believes some of this decline is caused by Goodnight water disposal 
inside EMSU.  Water disposal inside EMSU should not be allowed.
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 23. Exhibit I-19 shows the impacted area as of June 1, 2025 (1 year forecast).  It is 
assumed that the 5 application wells do not start disposal until June 1, 2025 so no damage is shown 
for those wells.  By June 1, 2025, a total of 1312 acres will have been impacted by disposal into 
the San Andres. 

24. Exhibit I-20 shows the impacted area as of June 1, 2029 (5 year forecast).  The 5 
application wells will have impacted 684 acres each over their 4 year injection period at a rate of 
40,000 BWPD.  A total of 6920 acres will have been impacted if disposal is allowed to continue.

25. Exhibit I-21 shows the impacted area as of June 1, 2034 (10 year forecast).  The 5 
application wells will have impacted 1540 acres each and total impacted area for the 10 SWD wells 
will be 13,930 acres which is 98% of EMSU assigned acreage.

26. Exhibit I-22 shows the impacted area as of June 1, 2044 (20 year forecast).  The 5 
application wells will have impacted 3251 acres each and total impacted area for the 10 SWD wells 
will be 27,950 acres which is close to twice the size of EMSU.

27. Exhibit I-23 shows that at a disposal rate of 40,000 barrels of water per day, 
Goodnight will exceed the storage volume of the 5-acre tract assigned to each well in 13 days. 
Since disposal water will push water that is already in the reservoir, it is not just the volume of 
water which is disposed of which determines impacted area but the disposal volume plus an 
equivalent volume of water which is moved by the water disposal.  Disposal of water into the 
assigned 5-acre tracts at 40,000 BWPD will impact the San Andres interval of other surface and 
mineral owners after only 13 days, trespassing upon Federal and State lands.

28. Exhibit I-24 shows the location of the four wells which cored the San Andres 
formation in the Eunice Monument field.  All 4 wells cored oil and the 3 wells where core reports 
are available show oil saturations down to -762’ subsea in EMSU-679 (elevation 3596’), -700’ 
subsea at the base of the core in NMGSAU #22/522 (elevation 3699’) and -453’ subsea at the base 
of the core in RR Bell #4 (elevation 3550’).  The presence of oil in these 4 cores clearly 
demonstrate that there is a large residual oil zone in the San Andres which can be CO2 flooded to 
recover significant volumes of oil.

29. Exhibit I-25 shows the cored oil saturation versus subsea depth for the NMGSAU 
#22 (also referred to as #522) located 4 miles north of EMSU-B.  The well was drilled by Amerada 
Hess during 1992 over the northern portion of the Eunice Monument field.  The entire 454’ cored 
section of the San Andres contained oil down to -700’ subsea (base of the core), with highest 
measured value of 70.2% and average of 30%.  This core confirms there is a residual oil zone over 
Eunice Monument field.

30. Exhibit I-26 shows an oil, water, CO2 recycle, and CO2 injection forecast assuming 
we develop 72 40-acre patterns for Phase 1 of the San Andres ROZ CO2-EOR project.  It assumes 
CO2 is injected continuously into each pattern at a rate of 3000 MCFPD with no water injection, 
therefore the water production declines and the CO2 recycle volume increases.  Depending upon 
whether natural or anthropogenic CO2 supplies are used for the project, the design will be adjusted 
accordingly.  The 3000 MCFPD CO2 equates to 1200 BWPD so if the WAG option is utilized, 
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3000 MCFPD would be injected for 1-2 months into each pattern and then 1200 BWPD for 1-2 
months, thus providing a 1:1 WAG ratio.  This will reduce the amount of CO2 purchase and the 
amount of produced CO2 which will have to be compressed and reinjected.  

31. Exhibit I-27 shows preliminary economics for Phase 1 (72 patterns) of the San 
Andres ROZ CO2-EOR development.  The project will generate $3.2 billion in total oil revenue 
with $0.5 billion paid in royalties to the State, Federal Government, and Private royalty owners.  
An additional $129 million will be paid for State and Local Government taxes.  There are more 
than 72 additional patterns at EMSU, approximately 32 patterns at EMSU-B, and 64 patterns at 
AGU which will be developed during Phases 2 and 3 of the San Andres ROZ development.

32. Exhibit I-28 shows an oil, water, CO2 recycle, and CO2 injection forecast assuming 
we develop 250 (40-acre) patterns across the San Andres ROZ interval using continuous CO2 
injection.  Production peaks at over 21,500 BOPD by January 2043 and 1.7 TCF (Trillion Cubic 
Feet) or 88.6 million metric tonnes of CO2 is sequestered in the reservoir.

33. Exhibit I-29 shows preliminary economics for Phases 1-3 (250 patterns) 
development of the San Andres ROZ interval.  The project will generate $12.8 billion in total oil 
revenue with $1.9 billion paid in royalties to the State, Federal Government, and Private royalty 
owners.  An additional $554 million will be paid for State and Local Government taxes.  The 
project after capital expenditures of $1.2 billion and CO2 purchases of $1.7 billion, has a Net 
Present Value (10% discount rate) of $586 million.  The economics are for the San Andres ROZ 
only and does not consider the CO2-EOR which can be applied to the Grayburg.

34. Exhibit I-30 shows the impact of allowing Goodnight to increase the San Andres 
reservoir pressure by continued water disposal.  The CO2-EOR flood could be operated at 1500 
psi and would require 7729 MMCF CO2 to displace the total fluid volume in one 40-acre pattern.  
By raising the reservoir pressure to 2000 psi it will require an additional 13.1% CO2 to displace 
same pore volume, and if pressure is raised to 3000 psi, an additional 24.8% CO2 will have to be 
purchased.  This impacts CO2 project economics.  If the pressure of 3000 psi is reached prior to 
the CO2 flood start-up, it is likely that the produced San Andres water will have to be injected into 
another reservoir (i.e. Grayburg) to prevent over pressurization and/or fracturing of the San 
Andres.  This will require that additional Grayburg wells be drilled and will impact project 
economics.

B. Evidence of Communication Between San Andres and Grayburg

35. As demonstrated by the following data, there is communication between the San 
Andres and Grayburg intervals.  

 Sulfate (SO4) rich San Andres water (approximately 2800 mg/L) was produced by 
Grayburg oil wells prior to water injection as documented by Chevron paper (Reference 1).  The 
Grayburg water had low sulfate concentration prior to this influx of San Andres water.



11

 The April, 1983 Technical Committee Report1 shows that in 1981 there were 
plumes of water production from the San Andres in the central portions of the field, in up-dip areas 
of the reservoir where water production would not be expected.

 Openhole pressure measurement taken in the EMSU-211 on April 8, 1986 prior to 
water production from the San Andres shows a drop in San Andres reservoir pressure of 282 psi 
(18.5%) since discovery in 1929, another clear indication that communication with the Grayburg 
is occurring.

36. San Andres water was produced by unit wells completed in the Grayburg interval 
prior to unitization.  This became apparent to Chevron when the sulfur content of the produced 
water increased and barium sulfate scale began to form.  In Chevron’s 1996 NACE paper 
“Utilization of Geological Mapping Techniques to Track Scaling Tendencies in the Eunice 
Monument South Unit Waterflood, Lea County, New Mexico,” 1  Chevron stated “that during the 
time of primary production prior to unitization and initiating the waterflood in the Eunice 
Monument field, barium sulfate scale deposition was experienced in a number of producing wells 
due to sulfate waters from the San Andres mixing with the barium contained in the Grayburg water.  
Although the drilling was confined to the Penrose and the Grayburg formations, apparently some 
San Andres water was finding its way into the wellbores producing from the Grayburg and resulted 
in a barium sulfate scale, barite, deposition problem.”  With the Grayburg water having low levels 
of sulfate prior to the waterflood, and the Goat Seep Aquifer containing no sulfate, the water had 
to originate from the San Andres.  After water injection began in November, 1986, the San Andres 
water was used as make-up water for the waterflood and the sulfur content of the Grayburg water 
continued to increase.  

37. Production data presented in the “Proposed Eunice Monument South Unit” 
Technical Committee Report 2 of April, 1983, prior to the waterflood, shows that the central parts 
of the field had high water production.  Exhibits I-5 and I-6 show the cumulative water production 
from wells in the EMSU prior to the start of water injection in 1986.  The highest water producer, 
which was later designated as EMSU-239 (API #30-025-04468), produced around 1,000 BWPD 
in 1981 and was converted to a water injector after unitization.  This well and the nearby EMSU-
262H (30-025-04454) are located in the central portions of the field and surrounded by low water 
producers.  The location of these high water producers indicate that water from the San Andres 
was entering through natural fractures or some other breach in the barrier caused by stresses in the 
rock during deposition.  The EMSU-262-H was a vertical well when this high water production 
occurred, and the well was later sidetracked as a horizontal well in 2012.

38. The area where the highest water production occurred is near the location where 
Goodnight proposes to drill five new SWD wells.  The Ernie Banks SWD #1 is also disposing of 
water very close to the EMSU-368 well, which had apparent high water influx from the San Andres 
prior to unitization.  Goodnight’s disposal of water into the San Andres unitized interval is causing, 
and will continue to cause, irreparable damage to Empire’s wells, facilities, and reserves.

39. The San Andres and Grayburg original reservoir pressure was approximately 1450 
psi at -250 subsea depth (approximately 3814 feet measured depth in EMSU-211) when discovered 
in 1927.  Prior to water injection in April, 1986, the San Andres pressure had dropped from 



12

approximately 1,533 psi to 1,245 psi based on the EMSU-211 openhole pressure measurements.  
Although the pressure drop in the Grayburg interval was much larger than the pressure drop in the 
San Andres due to production of 121 million barrels of oil, the lower San Andres pressure indicates 
that the Grayburg and San Andres intervals are in communication.

C. Estimated Area of Exposure of SWD High Salinity Water

40. Exhibits I-17 thru I-23 were generated to show the radius of exposure of the 
Goodnight SWD wells over time if the existing wells are allowed to continue their disposal at 
current rates and the five application wells plus the Andre Dawson and Ernie Banks are allowed 
to dispose at 40,000 BWPD, and their current impact on production.    By year ten 12,912 acres 
are invaded by disposal and displacement saltwater by 10 SWD wells.  This area expands to 25,913 
acres by year 20.

41. Section 17 of Township 21S, Range 36E has the four active SWD wells that are 
disposing of saltwater inside the EMSU.  Exhibit I-16(e) shows that the water injected from all 4 
wells has already trespassed onto State, Federal, and Private lands.  The SWD damage has 
extended well past the 5-acre surface acreage assigned to each well.  Since water disposal is 
impacting Empire’s unitized Grayburg / San Andres interval, it must be stopped.

42. Since the barrier between the Grayburg and San Andres is not continuous over all 
parts of the field, as shown by the sulfur increase, water production increase in the central portions 
of the field, and drop in San Andres reservoir pressure, the high salinity disposal water will move 
over large distances and find a natural fracture or breach in the barrier and begin interfering with 
EMSU production. The location of the five proposed SWD wells are near the area where the 
greatest water production from the San Andres.  The high water production in these areas prior to 
the waterflood indicates that the Grayburg and San Andres intervals are in communication in the 
area of these wells, therefore the applications for these SWD wells should be denied.

43. As of June 1, 2024, Goodnight has disposed of 67 million barrels of water into the 
San Andres interval using the 5 active SWD wells shown on Exhibit I-16 (e). The invasion areas 
shown in the exhibits represent fluid movement radially away from the wellbore due to water 
disposal volume plus an equivalent volume of San Andres water which is displaced by the disposal.  
The pressure response caused by the saltwater disposal will occur over a much larger distance and 
this pressure will force San Andres water into the natural fractures and breaches in the barrier with 
the Grayburg.  It is indicated by bottomhole pressure measurement taken in January 2024 in 
EMSU-459 water supply well (1557 psi at 4076 feet measured depth in the wellbore) that the San 
Andres pressure is already above the original reservoir pressure and will continue to increase with 
additional disposal.  The disposal of high salinity corrosive fluids will prematurely water out our 
producing wells and cause corrosion in the wells and facilities.  Disposal of saltwater into the 
San Andres impairs Empire’s correlative rights and unit operations, and results in waste of 
oil and gas.

D. SWD Impact Upon Waterflood and CO2 Flood Performance
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44. Empire has previously identified communication between the Grayburg and San 
Andres intervals.  The entry of high salinity corrosive water into Empire’s water supply wells and 
water injection system will result in production of corrosive water and impact waterflood 
performance both from an oil reserve recovery standpoint and also financially, as Empire would 
need to address the contaminated water in its injection and production operations.  Based on 40,000 
BWPD disposed into the new wells and the Andre Dawson and Ernie Banks SWD wells, the June 
2025 disposal rate will be 344,000 BWPD (125,560,000 barrels per year) in these wells.  This 
saltwater disposal will impair Empire’s ability to implement a CO2 flood.  To perform a successful 
CO2 flood, the injection of CO2 and water must be monitored closely and adjustments made based 
upon design.  Goodnight’s SWD wells cannot dispose of water when an active CO2 flood is being 
performed.  To prevent further damage caused by these wells, they should be shut-in immediately.  

45. It is estimated that 1.0 to 1.5 billion barrels of water will be produced by Empire as 
it injects CO2 for enhanced oil recovery.  Goodnight’s disposal of water into the unitized interval 
will increase the reservoir pressure and make it more difficult for Empire to inject this produced 
water back into the reservoir.  The disposal will increase Empire’s capital and operating costs.

E. Goodnight has violated at least one of its existing permits. 

46. Goodnight has requested that the OCD increase the maximum disposal rate of the 
Andre Dawson SWD #1 from 25,000 BWPD to 40,000 BWPD. Goodnight has leased 40-acre 
tracts in Sections 3, 4, 9, and 10 of Township 21, Range 36 (Lea County) for saltwater disposal on 
the new applications.  Information contained in the Surface Use and Salt Water Disposal 
Agreement Exhibit B indicates that they have assigned five acres to each disposal well.  Based 
upon estimated 7.3 million barrels water disposal since January 2023 into the Andre Dawson SWD 
#1, Goodnight has already impacted 72 acres with its water disposal and will impact 217 acres by 
June 2025 if they are allowed to dispose at the 40,000 BWPD rate.  Goodnight’s documentation 
on the Andre Dawson SWD #1 shows it has disposed at rates exceeding 25,000 BWPD for 60 days 
out of 165 days since the well started injecting on January 18, 2023 and last data available 
September 19, 2023.  Goodnight disposed of more than 40,000 BWPD on four separate days, with 
highest daily disposal rate of 41,937 BWPD.  This injection, in conjunction with the injection 
proposed for the five wells at issue here, is cumulative and will impair Empire’s ability to utilize 
enhanced oil recovery techniques. This impairment will result in waste and violate Empire’s 
correlative rights.

F. CO2 Flood of San Andres ROZ interval

47. The San Andres ROZ interval offers an excellent opportunity for CO2-EOR due to 
its large oil column and good reservoir properties.  It is anticipated that 3000 MCFPD (156 metric 
tonnes per day) of CO2 can be injected into each 40-acre pattern and will recover approximately 
500,000 barrels oil over a 20-year period.  Given that there are more than 250 40-acre patterns 
available over EMSU, EMSU-B, and AGU, this indicates that over 125 million barrels oil recovery 
is possible in the San Andres alone.  Empire has discussed CO2 purchase from two suppliers of 
natural CO2 and one future supplier of anthropogenic CO2.  The rate at which the patterns will be 
developed will depend upon the timing for CO2 supplies and which type of CO2 source is used 
will impact whether continuous CO2 injection or WAG is utilized.  Exhibit I-26 shows an oil, 
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water, CO2 recycle, and CO2 injection forecast for development of only 72 40-acre patterns 
beginning Jan-2027 and ending June-2032 using a continuous (100%) CO2 injection process, 
where no water is injected.  This project would allow for over 471 BCF (25 million metric tonnes) 
of CO2 to be sequestered and would generate $44 million in 45-Q tax credits over the 12-year 
period currently allowed by law.  Exhibit I-27 shows preliminary economics for Phase 1 which 
would develop 72 40-acre patterns (4-1/2 640-acre sections).  Total oil sales of close to $2.7 billion 
is generated and $129 million in taxes is paid to the State and Local Governments based on $75 
per barrel of oil escalated 1% annually.  Economics have not been optimized by applying WAG 
(Water-Alternating-Gas) injection process which will reduce the CO2 purchase and CO2 recycle 
cost by injecting water and reducing CO2 production, nor the impact of developing additional 
patterns using the same Central Facility infrastructure.  It is assumed that 75% of the wells will be 
new drills, with the remainder deepenings of existing Grayburg wells.  Once oil production 
declines in the San Andres interval, these wellbores can be used for Grayburg CO2 flood or both 
zones commingled to reduce Grayburg development cost.

Exhibits I-28 and I-29 show the production profile and preliminary economics for development 
of 250 (40-acre) patterns in the San Andres ROZ.  A peak production rate of over 21,500 BOPD 
occurs in January-2043 and a total of 141 million barrels of CO2-EOR oil is recovered over the 40 
year life.  Oil price is escalated 1% annually from $75 per barrel 2025 price.

G. Discussion of Reference Papers

48. Reference 1 is entitled “Utilization of Geologic Mapping Techniques to Track 
Scaling Tendencies in the Eunice Monument South Unit Waterflood, Lea County, New Mexico.” 
This paper, which was presented by Chevron as Paper #181 at the Corrosion 96 NACE 
International Annual Conference and Exposition in Denver, demonstrates there is communication 
between the San Andres and Grayburg.  On Page 181/2, Chevron states: “During the time of 
primary production prior to unitization and initiating the waterflood in the Eunice Monument field, 
barium sulfate scale deposition was experienced in a number of producing wells.  Although the 
drilling was confined to the Penrose and Grayburg formations, apparently some San Andres water 
was finding its way into the wellbore of these wells and resulted in barium sulfate scale, barite, 
deposition problem.”  Because the Goat Seep Aquifer to the west does not contain sulfate and the 
Grayburg produced water which had low levels of sulfate, the water had to originate from the San 
Andres.  

49. Reference 2 is the Technical Committee Report entitled “Proposed Eunice 
Monument South from April 1983,” which was prepared prior to the Unit being formed.  Page 4 
defines the unitized interval and states: “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.”  This report also 
states on Page 22 that “after analyzing individual well production records it is obvious that the 
water production is not evenly distributed throughout the field.  For example, in 1980, only 19% 
of the active wells produced more than 50 barrels of water per day for a total of 75% of all water 
produced.”  Figures 11 and 12 in the report show that some wells are experiencing high water 
production while surrounding wells are not.  Based on Empire’s analysis, this phenomena is due 
to communication of the San Andres and Grayburg intervals.
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H. Conclusions

50. Based on the above analysis, my conclusions are as follows:

• The EMSU is a valuable source of hydrocarbons and must be protected to prevent 
waste and protect correlative rights. 

• The San Andres contains a residual oil zone (ROZ) volume of approximately 900 
million barrels oil over Empire’s portion of the reservoir (EMSU, EMSU-B, and 
AGU).  Water disposal is negatively impacting Empire’s ability to perform a 
successful CO2 flood to recover as much as 270 million barrels of residual oil.

• Due to communication between the Grayburg and San Andres intervals, Goodnight’s 
saltwater disposal will cause waste, water out Grayburg oil producers, increase the 
failure rate of Empire’s wells and facilities due to high corrosion, and will result in 
loss of ultimate oil recovery.

• The area impacted by each SWD well is significant and increases the likelihood that 
corrosive, high salinity water will enter the Grayburg interval due to increased 
pressure in the San Andres and fluid contact with natural fractures or breaches in 
the barrier between the two intervals.

• The five new SWD wells proposed (Hernandez SWD #1, Doc Gooden SWD #1, Hodges 
SWD #1, Piazza SWD #1, and Seaver SWD #1 shown in Exhibit I-2, will exacerbate 
the damage that has already been caused by the active Goodnight disposal inside and 
near EMSU.  These applications for additional SWD wells within the unitized interval 
should be denied as they will result in well and facilities damage and loss of oil and 
gas reserves.

• The Ernie Banks SWD #1 (30-025-50633), Andre Dawson SWD #1 (30-025-50634), 
Ryno SWD #1 (30-025-43901), and Sosa SA 17 SWD #2 (30-025-47947) shown in 
Exhibit I-3, dispose into the EMSU unitized interval.  These wells should be shut in to 
prevent damage and protect the correlative rights to Empire’s wells and facilities, 
including loss of oil and gas reserves.  

51. The attached exhibits were either prepared by me or were compiled from company 
business records.
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GOODNIGHT MIDSTREAM PERMIAN, LLC 
SWD APPLICATIONS

Hodges SWD #1
Proposed�4,100’-5,200’�

Avg 27,500, Max 42,000 bwpd
Avg 500 psi Max 820 psi

Doc Gooden SWD #1
Proposed�4,200’-4,900’

Avg 27,500, Max 42,000 bwpd
Avg 537 psi Max 840 psi

Hernandez SWD #1
Proposed�4,200’-5,300’

Avg 27,500, Max 42,000 bwpd
Avg 537 psi Max 840 psi

Seaver SWD #001
Proposed�4,200’-5,300’

Avg 27,500, Max 42,000 bwpd
Avg 537 psi Max 840 psi

Exhibit I-1

                  KEY POINTS
• No third-party injection wells 

should be allowed inside a 
unitized oil and gas field

• The 5 proposed wells will 
increase water influx into the 
Grayburg interval and negatively 
impact�Empire’s�oil�and�gas�
production 

• Disposal into the San Andres 
unitized interval will not allow 
CO2 injectors to be utilized to 
recover residual oil

• The Delaware Basin disposal 
water is not compatible with 
existing produced water, 
damaging oil recovery 

• Excess water production and 
injection increases lease 
operating costs 

• Excess water causes direct 
plugging & abandonment 
liabilities that must be assumed 
by those authorizing this 
destructive activity and the 
parties injecting the water.  1

Piazza SWD #001
Proposed�4,125’-5,400’

Avg 25,000, Max 40,000 bwpd
Avg 495 psi Max 825 psi



Exhibit I-2GOODNIGHT MIDSTREAM PERMIAN, LLC 
ACTIVE SWD WELLS & APPLICATIONS INSIDE EMSU

Hodges SWD #1
Proposed�4,100’-5,200’�

Avg 27,500, Max 42,000 bwpd
Avg 500 psi Max 820 psi

Doc Gooden SWD #1
Proposed�4,200’-4,900’

Avg 27,500, Max 42,000 bwpd
Avg 537 psi Max 840 psi

Hernandez SWD #1
Proposed�4,200’-5,300’

Avg 27,500, Max 42,000 bwpd
Avg 537 psi Max 840 psi

Seaver SWD #001
Proposed�4,200’-5,300’

Avg 27,500, Max 42,000 bwpd
Avg 537 psi Max 840 psi

Piazza SWD #001
Proposed�4,125’-5,400’

Avg 25,000, 
Max 40,000 bwpd

Avg 495 psi 
Max 825 psi

Ryno #001 
Active SWD 10/01/2021

API: 30-025-43901
Injecting 16,441 BWPD

Sosa SA 17 #002 
Active SWD 3/1/2021

API: 30-025-47947
Injecting 29,477 BWPD

Ernie Banks #001
Active SWD 5/16/2023

API: 30-025-50633
Assumed 40,000 BWPD

                  KEY POINTS

• Goodnight water disposal inside 
the EMSU must be immediately 
stopped:

1. Disposal of saltwater into 
the San Andres impairs 
Empire’s�correlative�rights�
and unit operations, 
resulting in waste of oil and 
gas reserves.

2. Existing permits must be 
revoked to prevent further 
damage�to�Empire’s�oil�and�
gas reserves

3. No increases on disposal 
rate volumes should be 
considered

4. The Andre Dawson #1 and 
Ernie Banks #1 have been 
exceeding their permitted 
disposal rate

2

Andre Dawson #001
Active SWD 1/18/2023

API: 30-025-50634
Assumed 40,000 BWPD



Pressure Depletion Prior To Water Injection
(Original Pressure in 1929 compared to 1986 pressure)

Exhibit I-3

KEY POINTS
• The 1986 reservoir pressure of the San Andres interval measured by an openhole pressure 

probe indicates a decline of 18.5% prior to any production from the interval.
• This confirms that the Grayburg and San Andres intervals are in pressure communication, 

therefore any water injection into San Andres will impact Grayburg oil recovery.

3



Exhibit I-4

Top�of�San�Andres�3975’�MD�(-399�subsea�depth)�in�EMSU-211

San Andres

Grayburg Original Reservoir 
Pressure Profile 

1450�psi�@�3814’�MD����������
(-250 subsea)

1527 psi1245 psi

1399 psi364 psi 1035 psi depletion
after 57 years and 121 million barrels oil produced

RFT Pressure Points (April, 1986)

Elevation�for�EMSU-211�is�3576’�above�sea�level�

282 psi depletion

after no fluids production from San Andres

The only physical explanation is that fluids from San Andres 
migrate to the Grayburg due to the larger pressure drop.  The 

two formations are hydraulically connected.

Pressure Depletion Prior To Water Injection
(Pressure Measured in EMSU-211 April, 1986)

           KEY POINTS

• This is a graphical 
presentation of Exhibit 
I-3 showing pressures 
measured with depth in 
the EMSU-211 well 
during April, 1986.

• Seven pressure points in 
the Grayburg interval 
indicated 400 psi to 
1035 psi depletion due 
to production of 121 
million barrels oil.

• Although no production 
was made from the San 
Andres interval, 
pressure measurement 
indicated 282 psi 
depletion.

• This indicates that the 
Grayburg and San 
Andres are in pressure 
communication.

4



Exhibit I-5Goodnight SWD Applications & Active Wells in relation to high water 
production areas of field (Cumulative water volumes as of 1/1/1986)

5

                       KEY POINTS

• Some wells produced excessive amounts 
of water prior to the waterflood.  Due to 
their structural position, the water 
production must have occurred by influx 
of San Andres water into the Grayburg.

• The five (5) SWD wells planned to be 
drilled by Goodnight and the 4 existing 
active SWD wells are located close to 
these high water producers, indicating 
that high water influx will migrate into 
the natural fractures if water disposal is 
allowed in these areas.

• Disposing of saltwater into the San 
Andres damages oil and gas production 
and is a direct conflict of NMOCD 
directives.

• The future value of EMSU to the State 
and Federal Government will be 
reduced by continued disposal of 
saltwater.

• Excess water production due to SWD 
disposal increases lease operating costs 
and results in early plug & 
abandonment of wells and loss reserves.

EMSU-262H produced 
excessive water prior 
to waterflood

EMSU-362 produced 
excessive water prior 
to waterflood

EMSU-144 produced 
excessive water prior 
to waterflood

EMSU-368 produced 
excessive water prior 
to waterflood

EMSU-239 produced 
excessive water prior 
to waterflood and 
was shut-in in 1981

Active SWDs inside EMSU

Drilling Applications



Proposed Eunice Monument 
South Unit

Technical Committee Report
April 1983

Exhibit I-6
1981 water production volumes contained in the Technical Committee Report 
indicate that natural fractures or breaches in the barrier exist in the central, 
updip portions of the reservoir and there is communication between the 
Grayburg & San Andres.  EMSU-262 and EMSU-362 in the central portions of 
the field demonstrate this by their plumes of water.  Further evidence of 
communication was obtained by sulfur rich water being produced.

6

                KEY POINTS
• High water production seen 

on some interior wells during 
1981 indicated that the San 
Andres is communicating with 
the Grayburg formation.

• NMOCD recognized Grayburg 
& San Andres as one oil 
producing zone. 

• The state must prevent false 
or misleading applications 
ever being proposed inside a 
unit. 

• No wells within 2 miles of unit 
boundary should be allowed.

• No disposal 1,000 feet above 
or below any productive zone 
should be allowed. 

• Depending on the volumes, 
disposal volumes within 2-5 
miles must be approved by all 
unit holders. 



• 1996�Chevron�paper�“Utilization�of�Geological�
Mapping Techniques to Track Scaling Tendencies in 
the Eunice Monument South Unit Waterflood, Lea 
County,�New�Mexico”

During the time of primary production prior to unitization 
and initiating the waterflood in the Eunice Monument 
field, barium sulfate scale deposition was experienced in 
a number of producing wells.  Although the drilling was 
confined to the Penrose and Grayburg formations, 
apparently some San Andres water was finding its way 
into the wellbore of these wells and resulted in a barium 
sulfate scale, barite, deposition problem.  

Exhibit I-7
Indication of Communication Between San Andres & Grayburg

7

               KEY POINTS

• This paper presented in 1996 
indicates that the San Andres and 
Grayburg intervals were in 
communication prior to the 
waterflood.

• The San Andres water contains sulfate 
ions which are not present in the 
Grayburg water.  Mixing of this water 
with the Grayburg water which 
contains barium ions caused barium 
sulfate prior to the waterflood.

• Further proves that Chevron as the 
operator of the Unit recognized the 
communication between the 
Grayburg & San Andres. 

• NMOCD and the royalty owners have 
recognized the Grayburg & San 
Andres intervals as one oil producing 
zone for over 3 decades.

• With 900 million barrels of residual oil 
in the San Andres and documented 
communication between zones, the 
vertical limits of the UNIT should not 
be changed. 



Exhibit I-8GOODNIGHT MIDSTREAM PERMIAN, LLC - SWD DISPOSAL 
WILL�CONTAMINATE�EMPIRE’S�SAN ANDRES WATER SUPPLY WELL

Hodges SWD #1
Proposed�4,100’-5,200’�

Avg 27,500, Max 42,000 bwpd
Avg 500 psi Max 820 psi

Doc Gooden SWD #1
Proposed�4,200’-4,900’

Avg 27,500, Max 42,000 bwpd
Avg 537 psi Max 840 psi

Hernandez SWD #1
Proposed�4,200’-5,300’

Avg 27,500, Max 42,000 bwpd
Avg 537 psi Max 840 psi

Seaver SWD #001
Proposed�4,200’-5,300’

Avg 27,500, Max 42,000 bwpd
Avg 537 psi Max 840 psi

Piazza SWD #001
Proposed�4,125’-5,400’

Avg 25,000, Max 40,000 bwpd
Avg 495 psi Max 825 psi

EMPIRE PETROLEUM 
EMSU #459

(WATER SUPPLY WELL)
Averaged 3518 BWPD in 2023

API: 30-025-29826

         KEY POINTS

• Empire currently operates 
one San Andres water supply 
well (EMSU-459) at EMSU 
near the proposed SWD 
wells.

• The high salinity disposal 
water will be produced by 
this water supply well and 
will contaminate the 
Grayburg interval as it is      
re-injected into the reservoir.

• The chemistry and salinity of 
Goodnight’s�disposal�water�is�
not compatible with the 
EMSU water composition.

8



Source Wells of 
Goodnight’s�Disposal�Water

Goodnight’s� disposal water has Chlorides 
which are 10 times higher than water 
produced within the Unitized Interval

Eunice 
Monument 

South
Unit

Exhibit I-9
Contrast�of�Chlorides�content�for�Goodnight’s�SWD�versus�native�water�within�the�Unitized�Interval.
Data�for�Goodnight’s�disposal�water�was�supplied�by�Goodnight�as�part�of�Case�No.�22626.�
(Piazza SWD #1 application) 

               KEY POINTS

• The chlorides of the disposal 
water is much higher than the 
produced water at EMSU.

• Proves a non-compatible 
saltwater disposal well should 
not be allowed.

• A 3rd party operated SWD well 
should not be allowed to 
dispose of water in a unitized 
interval.

• Disposal of off-site water 
damages the CO2 oil recovery 
by increasing operating costs 
and occupying space where 
CO2 will be injected.

• Damages the existing 
waterflood oil recovery  

9

Chlorides Content of 
Produced Waters

Delaware Basin 
produced water 
has extremely 
high chlorides

EMSU 
produced 
water has 
extremely low 
chlorides



Exhibit I-10

This table shows the water chemistry of the waters which Goodnight collects and disposes into EMSU.

Water�Analysis�Data�for�Goodnight’s�disposal�water.�
It was supplied by Goodnight as part of Case No. 22626. 
(Piazza SWD #1 application)

10

KEY POINTS
• Delaware Basin water chemistry is much different than EMSU produced water, with high chlorides 

increasing corrosion rates and sulfate/bicarbonates increasing scaling tendencies 
• This table provided by Goodnight shows chlorides as high as 245,270 mg/L



Exhibit I-11
Historical Water Analysis Data for Eunice Monument South Unit Unitized Interval 
(Page 1 of 2)

This table shows the water chemistry of the waters which Empire produces at EMSU.

11

KEY POINTS
• The water chemistry of produced water at EMSU indicates low chlorides which allows Empire to treat the 

water at lower costs than would occur if Delaware Basin water enters the production stream.



Exhibit I-12

This table shows the water chemistry of the waters which Empire produces at EMSU.

Historical Water Analysis Data for Eunice Monument South Unit Unitized Interval 
(Page 2 of 2)

12

KEY POINTS
• The water chemistry of produced water at EMSU indicates low chlorides which allows Empire to treat the 

water at lower costs than would occur if Delaware Basin water enters the production stream.



San Andres interval 
pumps 3 BO, 1057 BW

Exhibit I-13

13

          KEY POINTS

• Further proof of oil in 
the San Andres 

• Oil saturation seen on 
core and logs justified 
San Andres tests on at 
least 6 wells in EMSU



Trinity CO2 Pipeline ~ 
7.5 miles from EMSU

Exhibit I-14
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           KEY POINTS
• CO2 is proven in the region 

with Hobbs Field currently 
being CO2 flooded ~10 
miles from EMSU

• CO2 infrastructure is in 
close proximity to EMSU 
and there are natural and 
anthropogenic CO2 
sources available to 
conduct the flood

• Disposal of saltwater into 
San Andres impacts 
Empires ability to do a 
successful CO2 flood due 
to increased CO2 purchase 
(greater pressure 
increases CO2 volume 
factor) and greater water 
handling requirements (all 
water must be reinjected).

• This damage by saltwater 
disposal could impact the 
recovery�of�250�–�600+�
million barrels of oil for 
the Royalty Owners, State 
and the Federal 
Government 



Goodnight San Andres SWD Wells Impacted Areas
Current (June 1, 2024) Impact and Impact after 1, 5, 10, and 20 years

Exhibit I-15

15

KEY POINTS
• Goodnight has disposed of approximately 67,066,299 barrels of water into wells inside and near EMSU as 

of June 1, 2024.  Since this disposal volume displaces an equivalent volume of water in the San Andres 
interval while being injected, the impacted area is based upon 134,132,598 barrels (2 times), indicating 
766 acres has been impacted.

• Yaz-28 slightly outside EMSU is included because its water injection volume plus displaced volume will 
trespass inside EMSU boundary by June 1, 2025 if allowed to continue disposal.

• Impacted areas after 1, 5, 10, and 20 years are calculated and it is seen that after 10 years water disposal, 
13,930 acres will have been impacted.  This is 98% of the EMSU total 14,189.84 acres.

• After 20 years the impacted area grows to 27,950 acres which is close to twice the size of EMSU.



Exhibit I-16 (a)GOODNIGHT MIDSTREAM PERMIAN, LLC
ERNIE BANKS SWD 1 
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ERNIE BANKS SWD 1
5 Acre Surface Lease
Has injected 5.5 Million Barrels
Water Injection started 5/16/2023
Impacted 55 Acres
870’�Radius
40,000 BWPD



Exhibit I- 16 (b)GOODNIGHT MIDSTREAM PERMIAN, LLC
RYNO SWD 1

17

RYNO SWD 1
5 Acre Surface Lease
Has injected 16.6 Million Barrels
Water Injection started 7/1/2020
Impacted 181 Acres
1,586’�Radius
16,441 BWPD



Exhibit I- 16 (c)GOODNIGHT MIDSTREAM PERMIAN, LLC
ANDRE DAWSON SWD 1

18

ANDRE DAWSON SWD 1
5 Acre Surface Lease
Has injected 7.3 Million Barrels
Water Injection started 1/18/2023
Impacted 72 Acres
1,000’�Radius
40,000 BWPD



Exhibit I-16 (d)GOODNIGHT MIDSTREAM PERMIAN, LLC
SOSA SA 17 SWD 2
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SOSA SA 17 SWD 2
5 Acre Surface Lease
Has injected 19.9 Million Barrels
Water Injection started 3/1/2021
Impacted 302 Acres
2,047’�Radius
29,477 BWPD



Exhibit I-16 (e)
GOODNIGHT MIDSTREAM PERMIAN, LLC

20

ERNIE BANKS SWD 1
5 Acre Surface Lease
Has injected 5.5 Million Barrels
Water Injection started 5/16/2023
Impacted 55 Acres
870’�Radius
40,000 BWPD

RYNO SWD 1
5 Acre Surface Lease
Has injected 16.6 Million Barrels
Water Injection started 7/1/2020
Impacted 181 Acres
1,586’�Radius
16,441 BWPD

ANDRE DAWSON SWD 1
5 Acre Surface Lease
Has injected 7.3 Million Barrels
Water Injection started 1/18/2023
Impacted 72 Acres
1,000’�Radius
40,000 BWPD

SOSA SA 17 SWD 2
5 Acre Surface Lease
Has injected 19.9 Million Barrels
Water Injection started 3/1/2021
Impacted 302 Acres
2,047’�Radius
29,477 BWPD



Exhibit I-17GOODNIGHT MIDSTREAM PERMIAN, LLC
CURRENT ESTIMATED SWD EXPOSURE AREAS BASED UPON DISPOSAL VOLUME
(JUNE 1, 2024) 

21

            KEY POINTS

• To determine the damage already 
caused by Goodnight saltwater 
disposal, we look at impacted areas 
around the 4 active SWD wells 
inside EMSU and 1 well outside 
EMSU which will trespass upon 
EMSU this year

• These wells have disposed of 67 
million barrels saltwater, impacted 
a total of 766 acres and have raised 
San Andres reservoir pressure 
above original conditions.

• The Sosa SWD has impacted 302 
acres, Ryno 181 acres, Yaz 28 155 
acres, Andre Dawson 72 acres, and 
Ernie Banks 55 acres as of  June 1, 
2024.

• Disposal from all SWD wells is 
negatively impacting Grayburg oil 
production due to uncontrolled 
water influx from the San Andres.

• The increased San Andres reservoir 
pressure will also make it more 
costly to perform a CO2 flood 
across the ROZ interval.

EMSU-B

AGU



Exhibit I-18
EMSU Has Seen Steep Decline in Oil 
Production over Past 9 Months

22

            KEY POINTS

• EMSU portion of monthly report 
sent to NMOCD and State

• 13.4% decline in EMSU production 
(850 BOPD to 723 BOPD) over the 
past 9 months is abnormally high.

• Empire believes some of this 
decline is caused by Goodnight 
water disposal inside EMSU.

• Oil production will continue to be 
impacted as more volume is 
injected.

• Water disposal inside the unit 
should not be allowed.

Field reported (unallocated) volumes



Exhibit I-19GOODNIGHT MIDSTREAM PERMIAN, LLC
ESTIMATED SWD EXPOSURE AREA AFTER 1 ADDITIONAL YEAR OF DISPOSAL
(JUNE 1, 2025)

23

              KEY POINTS
• To understand the impact Goodnight 

has had upon our operations, we 
calculate the area impacted by their 
past water disposal and what it will be 
like after 1, 5, 10, and 20 additional 
years of disposal.

• By June 1, 2025 the Sosa will have 
impacted 465 acres, Ryno 247 acres, 
Andre Dawson 217 acres, Ernie Banks 
199 acres, and Yaz-28 184 acres.

• All four wells inside EMSU will be 
trespassing on other State and Federal 
lands outside Section 17 and Yaz-28 
will be trespassing onto EMSU by this 
time.

• The assumption is that the 5 
application wells will begin disposal on 
June 1, 2025 so no impact is shown for 
these wells on this date.

• Each well inside EMSU is assigned only 
5 acres surface lease so the disposal 
will begin pushing water outside the 
assigned lease in 13 days and result in 
trespass upon State and Federal lands.

EMSU-B

AGU



Exhibit I-20GOODNIGHT MIDSTREAM PERMIAN, LLC
ESTIMATED SWD EXPOSURE AREA AFTER 5 ADDITIONAL YEARS OF DISPOSAL
(JUNE 1, 2029) 

24

       KEY POINTS

• By June 1, 2029, water disposal 
rate�from�Goodnight’s�10�SWD�
wells inside and near EMSU will 
be 344,000 BWPD.

• The 5 new wells (200,000 
BWPD) will have disposed of 
58.4 million barrels each over 
the  4-year period  since start-up 
June-1-2025, and will have 
impacted 684 acres each.

• The other 4 disposal wells inside 
EMSU will have impacted a total 
of 3198 acres with total disposal 
rate of 126,000 BWPD.

• Yaz-28 SWD #1 (18,000 BWPD) 
impacted area will have grown 
to 300 acres, with further 
trespass inside EMSU.

• Total impacted area will be 6920 
acres.

EMSU-B

AGU



Exhibit I-21GOODNIGHT MIDSTREAM PERMIAN, LLC
ESTIMATED SWD EXPOSURE AREA AFTER 10 ADDITIONAL YEARS OF DISPOSAL
(JUNE 1, 2034) 

25

ASSUMES 40,000 
BWPD DISPOSAL IN 5 
APPLICATION WELLS 
AND ANDRE DAWSON 
& ERNIE BANKS

        KEY POINTS

• By June 1, 2034, the 
total area impacted will 
have grown to 13,930 
acres which is 98% the 
size of EMSU.

• A total of 1.15 billion 
barrels of saltwater will 
have been disposed of 
inside the EMSU and 
another 38 million by 
Yaz-28.

• This total of 1.15 billion 
barrels of saltwater 
displaces another 1.15 
billion barrels within 
the San Andres, with 
some portion finding 
flowpaths through 
natural fractures into 
the Grayburg

Equivalent area for 5 SWD application 
wells and 5 active SWD wells 
(Ryno, Sosa, Banks, Dawson, Yaz-28)
(13,930 acres impacted)



Exhibit I-22GOODNIGHT MIDSTREAM PERMIAN, LLC
ESTIMATED SWD EXPOSURE AREA AFTER 20 ADDITIONAL YEARS OF DISPOSAL
(JUNE 1, 2044)
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          KEY POINTS

• After 20 years of disposal the 
area impacted by the 10 SWD 
wells is 27,950 acres, 97% 
more than the size of         
EMSU = 14,189.84 acres)

• A total of 2.37 billion barrels of 
saltwater will have been 
disposed of and 2.37 billion 
barrels displaced by the 
disposal water, thus contacting 
the natural fractures and 
allowing the influx of water 
into the Grayburg at rates as 
high as 50,000 BWPD. 

• All primary, secondary and 
tertiary oil recovery has been 
overwhelmingly damaged by 
SWD operations and will get 
worse if allowed to continue.

Equivalent area for Disposal 
volumes for all 10 SWD wells 
( 27,950 acres impacted)



5-ACRE TRACT
467 Feet

467 Feet

WELL

Exhibit I-23WATER DISPOSAL OF 40,000 BWPD WILL IMPACT THE 5-ACRE TRACT 
ASSIGNED TO EACH WELL IN 13 DAYS 
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KEY POINTS
• Storage capacity of 5-acre tract is 

1,008,540 barrels.

• From the start of water disposal, 
water in the San Andres will be 
pushed off the 5-acre tract, 
trespassing on other properties.

• After 13 days the volume of water 
injected and displaced will move 
beneath Federal lands.

• Water will be pushed off the lease 
and begin impacting the San 
Andres porous hydrocarbon 
interval of other land and mineral 
owners, rights which should be 
protected.

• The pressure exerted downhole 
will impact a much larger area 
and will force San Andres water 
into the Grayburg interval where 
Empire must handle the water 
production volumes.

• Bottomline, water disposal cannot 
be allowed in a hydrocarbon 
bearing reservoir.



Exhibit I-24SAN ANDRES CORE FROM 4 
WELLS AT EUNICE MONUMENT 
OIL FIELD CONFIRMS RESIDUAL 
OIL ZONE (ROZ), WITH OIL DOWN 
TO�-762’�SUBSEA�IN�EMSU-679

28

KEY POINTS
• Core acquired in 4 wells across 

Eunice Monument field showed oil 
in the San Andres with oil 
saturations as high as 70%

• EMSU #679 and NMGSAU #22 
(#522)�had�oil�down�to�-762’�subsea

• R.R. Bell #4 had oil to bottom of the 
core�at�-453’�subsea

• Core report not available for 
NMGSAU #19 (#1419) but is 
indicated to have oil in #522 report

No core report 
available for 
NMGSAU #19

Cored Interval with 
Oil Saturation down 
to�-700’�subsea�
(bottom of core)

Cored Intervals 
with Oil Saturation

-700’�Subsea

Cored Interval with 
Oil Saturation down 
to�-762’�subsea�at�
bottom of cored 
interval

Oil to bottom of 
cored interval in    
R.R. Bell #4.
(-453’�subsea)



Exhibit I-25

29

KEY POINTS
• Core taken in NMGSAU #22 (#522) 

over the northern portion of Eunice 
Monument field had oil down to       
-700’�subsea,�the�bottom�of�the�
core

• Well is 4 miles north of EMSU-B

• Oil saturations as high as 70% was 
measured with an average of 30%

• This confirms there is a ROZ at 
Eunice Monument field

North Monument Grayburg San Andres Well #22 (or #522)



Exhibit I-26
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CO2-EOR Forecast for Development of 72 40-acre Patterns
(Continuous CO2 Injection, No WAG)



Exhibit I-27

31

CO2-EOR Economic Evaluation for Development of 72 40-acre Patterns
(Continuous CO2 Injection, No WAG) Oil Price Escalated 1% Annually

Gross CO2 Utilization is Total CO2 Injected per Barrel of Oil Recovered 

Net CO2 Utilization is CO2 Purchased (Sequestered) per Barrel of Oil Recovered 



Exhibit I-28
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CO2-EOR Economic Evaluation for 250 (40-acre) Patterns
(Continuous CO2 Injection, No WAG)



Exhibit I-29
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CO2-EOR Economic Evaluation for 250 (40-acre) Patterns
(Continuous CO2�Injection,�No�WAG)�–�Oil�Price�Escalated�1%�Annually



Exhibit I-30

34

Impact of Increased Pressure on CO2-EOR Design & Economics
KEY POINTS
• Raising San Andres reservoir pressure will result in more CO2 purchase required to do the CO2 flood.
• If CO2 flood is conducted at 1500 psi, each pattern will require 7729 MMCF CO2 to displace 1 HCPV
• If pressure is raised to 3000 psi, each pattern will require 9643 MMCF CO2, a 25% increase.
• The higher pressure will also require that produced water be injected into another zone (i.e. Grayburg) 

to prevent over pressurization of San Andres and potential fracturing


