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1. My name is David A. White, P.G., and | am employed by Geolex, Inc., as Vice
President and Senior Geologist. Geolex has been retained by Goodnight Midstream Permian, LLC
(“Goodnight Midstream”) to provide geologic consulting services in these consolidated cases.

2. | have previously testified before the New Mexico Oil Conservation Commission

as an expert witness in saltwater disposal (“SWD”) and acid gas injection (“AGI”’) well permitting
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and design, petroleum geology, seismic interpretation, and fault-slip probability modeling. My
credentials have been accepted and made a matter of record. A current copy of my curriculum
vitae (CV) is included in Attachment 1.

3. | am familiar with the applications filed by Goodnight Midstream in this case and
the status of the lands in the subject area. At my direction and supervision, my team and | have
conducted an independent review of the geology and stratigraphy in the area of the Goodnight
Midstream’s active injection well project area (the “project area” or “study area”) and the
formations which comprise Permian section stratigraphy. Specifically, we investigate the
relationship between the San Andres Formation (which is the saline aquifer that is the disposal
zone for Goodnight’s injection wells) and the geologic formations adjacent to and overlying the
San Andres Formation. Additionally, we have completed a peer review of Goodnight’s
methodology for verifying available groundwater analytical data, which have been utilized by
Goodnight to prepare an updated regional evaluation of San Andres Formation groundwater
characteristics and incorporates additional groundwater data not reflected or compiled in previous
studies. In association with these investigations, we have prepared testimony and exhibits in
response to the New Mexico Oil Conservation Division’s (“OCD”) position that the San Andres
Formation disposal zone may be geologically and hydraulically connected to the Capitan Reef
and/or Goat Seep complex.

BACKGROUND

4. In this case, recommendation has been made by the OCD that the Operators and
the OCD develop and implement a monitoring plan for ground water between the Capitan Reef
and the San Andres Formation and that a comprehensive investigation characterizing local

hydrology be completed to support application for Aquifer Exemption. This recommendation is

Released to Imaging: 2/10/2025 4:46:58 PM



Received by OCD: 2/10/2025 4:21:42 PM Page 4 of 208

made based on the interpretation that there is evidence, specifically work completed by Hiss
(1975), which interprets hydraulic connection between the San Andres Formation disposal zone
and the Capitan Reef and/or Goat Seep complex.

5. Recognizing that limited groundwater data has been available, historically, and that
with limited ground water data, OCD has proposed a monitoring and sampling program to (1)
investigate hydraulic relationships between the interval of the Capitan Reef through the San
Andres disposal reservoir, (2) assess any potential impacts to water quality if active
communication between the Capitan Reef and San Andres disposal zone were confirmed, and (3)
to evaluate the Capitan Reef to determine its status as a protectable water resource, and as relevant,
establish a continued management plan or seek aquifer exemption, in accordance with the results

of ground water monitoring and sampling.

SUMMARY OF OPINIONS

6. Goodnight’s existing and proposed SWD wells, which are the subject of
this matter, are located at the western edge of the Central Basin Platform, which
transitions to the Delaware Basin further west (i.e., basinward). The Capitan Reef
Complex, which is comprised of the lower Goat Seep Reef and overlying Capitan Reef,
is not present at any of Goodnight’s active SWD well locations, but rather, is located
west of the project area.

7. The San Andres Formation (“San Andres”) is the basal shelf unit of the
Guadalupian Series (i.e., Middle Permian) that is coeval with (i.e., equivalent age and
stratigraphic position) the upper part of the Brushy Canyon and lower part of the Cherry

Canyon members of the Delaware Mountain Group (Delaware basin equivalent strata).
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San Andres strata reflect a system of shallow marine shelf carbonate banks and fore-slope
carbonate mudstones that were cyclically deposited during repeated sea level changes.
Towards the Delaware Basin (i.e., west of the Goodnight project area), San Andres
Formation carbonates grade into the deeper basin to fine-grain, low porosity and low
permeability slope carbonates and to the two members of the Delaware Mountain Group
(i.e., Brushy Canyon and Cherry Canyon members), which are comprised of carbonate
and clastic debris slope sediments near the San Andres shelf edge, and to tighter
siltstones, shale, and fine-grained sandstones further away from the shelf edge. While
the San Andres Formation is a suitable disposal interval within the shelf area where
Goodnight SWD operations are occurring, reservoir attributes of porosity and
permeability, and the resultant potential for lateral hydraulic connection, diminishes in
the basinward direction (i.e., west of the project area) as the shelf carbonate system
transitions to tight slope and Delaware Basin equivalent strata.

8. The San Andres Formation is directly overlain by the Grayburg Formation,
which is also characterized by the cyclic deposition of marine shelf carbonates. Grayburg
Formation strata reflect a prograding system with a shelf edge extending further
basinward (i.e., westward within the project area) relative to the San Andres shelf edge.
The lower Grayburg Formation grades abruptly into the Bell Canyon Member of the
Delaware Mountain Group and the upper Grayburg into the overlying Goat Seep (i.e.,
lower Capitan Reef Complex). Overlying the Grayburg Formation, the remaining
Guadalupian formations (i.e., Queen, Seven Rivers, Yates, and Tansill) progressively
prograde over the Grayburg and grade into the Capitan Reef, further basinward of the

Grayburg shelf edge.
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9. Both the San Andres and Grayburg formations preserve cyclic carbonate
deposits with primarily thin- to moderately thick-bedded zones of porosity. Locally,
occurrences of thicker-bedded, discontinuous karst-related porosity may be present.
Porosity development is primarily facies specific, diminishes basinwards in association
with the transition to slope and fore-slope environments that lack significant subaerial
exposure history, and is preserved as a relatively tortuous system of porous and non-
porous carbonates.

10. Laterally, there is no connection between the San Andres Formation and the
temporally and stratigraphically distinct Capitan Reef Complex. As shown by recent
stratigraphic models, and stratigraphy within the project area, the San Andres Formation
does not grade into the reef complex, but rather into Delaware Mountain Group facies
(i.e., Brushy Canyon and Cherry Canyon members), stratigraphically underlying and
temporally preceding the Capitan Reef Complex.

11. The stratigraphic relationships (demonstrated regionally and locally)
between the San Andres and its coeval basinal facies, its temporal and stratigraphic non-
equivalence to the Capitan Reef Complex (demonstrated regionally and locally), and the
cyclic, discrete, and often discontinuous nature of porosity zones within all the
Guadalupian formations create a limited and discontinuous network of porosity often
intraformationally isolated by tight non-porous carbonates, which vertically and laterally
separate the San Andres Formation and the Capitan Reef Complex. In the area of
Goodnight’s injection well activities, the Capitan Reef is laterally separated from the San
Andres Formation by greater than two (2) miles. San Andres stratigraphically and

temporally equivalent units (i.e., Brushy Canyon and Cherry Canyon members) underlie
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the Capitan Reef Complex and are vertically separated by the Bell Canyon, Cherry
Canyon, and Brushy Canyon members of the Delaware Mountain Group, which contain
interbedded intervals of vertically restrictive shale and siltstone strata.

12. Based on our stratigraphical analysis, which demonstrates that the San
Andres Formation is not stratigraphically or temporally equivalent to the Capitan Reef
Complex, the probability of contamination of Capitan Reef waters by injection of
saltwater into the San Andres Formation is, consequently, extremely remote at this
location, based on stratigraphic relationships and reservoir characteristics and structure.

13. As part of their on-going investigation of the project area, Goodnight has
completed a review of available groundwater data, for the purpose of developing a more
thorough spatial assessment of regional groundwater characteristics and building upon
the work of prior investigators. In support of this investigation, Goodnight has compiled,
incorporated, and verified data from multiple sources, including the United States
Geological Survey (USGS) Produced Water Database (Briet and Otton, 2002; NATCARB
National Energy Technology Laboratory, 2013), New Mexico Water and Infrastructure
Data System (GoTech), reported data of Strickland et al., 1996 (Utilization of Geological
Mapping Techniques to Tracking Scaling Tendencies in the Eunice Monument South Unit
Waterflood, Lea County, New Mexico), and from SWD wells they operate.

14. In completing their review, which included multiple datasets, all sample
data were scrutinized to ensure accuracy in their regional interpretation. Specifically,
available well records and commercially and publicly available well log and test data
were utilized to confirm well drilling and testing activities were in agreement with

reported sampling intervals and formations and groundwater chemistry data.
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Additionally, publications, supplemental materials, and data tables were utilized, as
available, to further confirm accuracy of sample sources. Only those data in which the
sampling formation and/or depth interval could be reasonably confirmed were included
as datapoints in their interpretation of regional groundwater characteristics. All
unverified samples were omitted in order to ensure all water quality data were accurately
represented in accordance with their verified collection interval.

15. As part of our retention, Geolex completed a peer review of Goodnight
Midstream’s methodology for the verification of groundwater chemistry data. This
included an independent assessment of relevant well regulatory documents and reports,
testing data and perforation records, and geophysical log analysis to confirm formation
and depth interval interpretations. Groundwater data verified by Goodnight Midstream,
and independently verified by Geolex, includes a geographic area of 14 contiguous
townships in the area of Hobbs, New Mexico. With respect to the area reviewed, Geolex
agrees with Goodnight Midstream’s assignment of the collection intervals and geologic
formations for reported groundwater data.

16. While stratigraphic relationships demonstrate the lack of equivalence
between the San Andres Formation disposal zone and the Capitan Reef Complex, and
isolation of these geologic units by low permeability barriers, it is also important to note
that, in Lea County, New Mexico, Capitan Reef groundwater resources do not play a
current or significant role in existing domestic water supplies. In the vicinity of the study
area, the cities of Hobbs and Eunice both utilize shallow groundwater wells extracting
water from the Ogallala Aquifer as their primary source of municipal water. Furthermore,

the Office of the State Engineer, in their Lea County Regional Water Plan (2016) notes
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the overall poor quality of the Capitan Reef Aquifer in the area of Lea County, New
Mexico, specifically stating that “the groundwater quality of the Capitan in Lea County
is very poor, with total dissolved solids (TDS) ranging from 10,065 to 165,000 mg/L”,
which exceeds criteria for USDW water quality standards and significantly exceeds the

threshold to be considered “brackish” water.

METHOD OF STUDY

17. The stratigraphy of the area in the vicinity of Goodnight Midstream’s active
and proposed saltwater disposal (SWD) wells (located in Townships 21 and 22, Range
36E, in Lea County, NM)) was evaluated through the use of down-hole well logs coupled
with regional published models of the Guadalupian Series formations, which are the
refined product of work over the last 10 to 30 years. These models (Kerans — UT Austin,
Melim and Scholle, 1999) were developed from detailed field outcrop studies, subsurface
well log analyses, core and sample evaluations, groundwater chemical analysis, and
seismic stratigraphy.

18. For the area of study, a series of geologic cross sections were generated to
evaluate the near-shelf margin of the San Andres Formation (where Goodnight
Midstream’s active SWD wells are located) to the San Andres equivalent basinal facies
(i.e., Brushy Canyon and Cherry Canyon members of the Delaware Mountain Group) into
the adjacent Delaware Basin. An additional cross section incorporates Goodnight
Midstream SWD wells closest to the San Andres shelf margin and back-reef margin of
the Capitan Reef Complex. Formation tops of Permian units from the Bone Spring up to

and including the Salado formations were correlated based on locally accepted tops and
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consistent with formation tops presented by Goodnight Midstream in prior testimony
related to this case.

19. The E-W cross sections were constructed to illustrate the locations of key
shelf-to-basin characteristics, including (1) the location of shelf edges of the San Andres
and Grayburg formations, (2) the up-dip limits of the Capitan Reef Complex, and (3)
critical facies transitions between the shelf and basinal facies of the Guadalupian.
Porosity and/or resistivity logs were used to identify tight facies in each of the wells
through the San Andres, Grayburg, and their basinal-equivalent facies (i.e., Delaware
Mountain Group), in order to document the tortuous nature of porosity pathways through
these formations.

STRATIGRAPHY AND LATERAL FACIES CHANGE

IN THE GUADALUPIAN SECTION

20. EXHIBIT 1 includes the stratigraphic model of the Permian System from
the Central Basin Platform (east) into the Delaware Basin (west), compiled by Kerans et
al. This model was developed from numerous surface outcrop and subsurface studies in
the Guadalupe Mountains and elsewhere along the Central Basin Platform and Northwest
Shelf in southeastern New Mexico. The model has been presented at numerous
conferences and is generally accepted as the definitive model of Permian stratigraphy in
the subsurface of the Permian Basin in southeastern New Mexico. As shown, facies
transitions, from shelf to basin, in the San Andres Formation are distinct and not
connected to those of the overlying Grayburg, which prograded (i.e., advanced
basinward) farther westward than the underlying San Andres Formation. The basin

equivalent strata of the San Andres Formation include the Brushy Canyon and Cherry
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Canyon members of the Delaware Mountain Group, both of which, underly the Capitan
Reef Complex.

21. EXHIBIT 2 includes an alternative stratigraphic model, originally
published by Melim and Scholle (1999), which illustrates a more simplified cross section
of the Guadalupian section. This model was utilized to illustrate Guadalupian
stratigraphy in the Texas Water Development Board report dated September 2009 and
entitled “Capitan Reef Complex Structure and Stratigraphy”. The cross section clearly
illustrates the stratigraphic relationship of the Grayburg Formation (adjacent to the Goat
Seep) and Cherry Canyon Tongue (i.e., San Andres fore-slope facies), which underly the
Capitan Reef. The original figure was modified slightly to include the San Andres
Formation.

22. The stratigraphic models of Kerans et al. and Melim and Scholle (1999)
clearly indicate that the San Andres Formation is not coeval with the Capitan Reef
Complex. When combined with local mapping of the study area, the San Andres shelf
edge is located greater than two miles and stratigraphically lower than the first back-reef
occurrence of the Capitan Reef Complex. Furthermore, lateral facies transitions from the
San Andres Formation to the Brushy Canyon and Cherry Canyon members of the DMG
are distinct from those of the Grayburg Formation, which transitions to the Getaway
Bank-Bell Canyon Member of the DMG and the Goat Seep Reef. In summary, the San
Andres Formation is stratigraphically older than the Grayburg-Goat Seep, is not
temporally part of the Capitan Reef Complex, and is separated from the Capitan Reef by
tighter facies of the Delaware Mountain Group.

23. EXHIBIT 3 includes a map of the area near the active Goodnight

10
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Midstream SWD wells (green map symbols) in Townships 21-22S, Range 36E.
Additional wells shown include those drilled to a depth sufficient to reach the top of the
Grayburg Formation (i.e., 4,000 feet, or deeper). The map includes lines illustrating the
well control points for cross sections T1-T1°, E1-W1, E2-W2, and SW1-SW1°.

24. EXHIBIT 4 includes the type cross section T1-T1’, which utilizes all
available wells penetrating through the San Andres Formation and equivalent basinal
facies. Wells comprising the cross section are spaced such that facies transitions in the
San Andres interval, as well as those in the overlying Grayburg, Queen, and Seven Rivers
sequence can be accurately correlated. As shown, the relationships and stratigraphic
equivalencies published in the Kerans and Melim and Scholle regional stratigraphic
models are demonstrated in the local Goodnight Midstream study area. The primary
disposal zone in the area is within the San Andres Formation. Light brown shading in
the log tracks of each well represent low permeability or tight facies.

25. The San Andres shelf margin along cross section T1-T1’ is approximately
2.6 miles east of the margin of the Capitan Reef Complex. Upper San Andres shelf
carbonates are interbedded with and grade basinward (i.e., westward) into the Cherry
Canyon Tongue (i.e., fore-slope deposits off the San Andres shelf edge) and the deeper
basin Cherry Canyon muddy and detrital limestone, siltstones, shales, and fine-grained
sandstones further basinward. The lower San Andres Formation grades into the
underlying Brushy Canyon Member of the DMG, comprised primarily of fine-grained
sandstone, siltstone, and shale. Where the edge of the reef complex is encountered along
this cross section (at 2.6 miles from the San Andres shelf edge), the Cherry Canyon is

overlain by the Bell Canyon Member of the DMG, which is comprised of primarily fine-
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grained clastic and tight carbonate facies underlying the Goat Seep Reef. The Grayburg
Formation progrades further westward over the San Andres and its equivalent basinal
facies and grades into a tight clastic unit of the Bell Canyon Member of the DMG (i.e.,
the Getaway Bank). The San Andres and its coeval Delaware Basin equivalent facies are
not part of the Capitan Reef Complex but are temporally and stratigraphically older.

26. The Grayburg and San Andres formations include alternating intervals of
tight facies and thin- to moderately bedded porous facies, which results from the cyclic
nature of deposition of the Grayburg and San Andres carbonates and is typical of these
formations basin wide. Fore-slope deposits of the San Andres Formation, Grayburg
Formation, and the basinal Delaware Mountain Group members generally exhibit low
permeability close to their shelf margins.

27. EXHIBIT 5 includes a schematic profile of the facies tracts commonly
found in the Grayburg and San Andres carbonates throughout the Permian Basin, along
with a schematic model of the upper San Andres developed from original work in the
Penwell Field in Ector County, Texas. Depositional sequences within these units have
been confirmed in the field and subsurface (e.g., Hinrichs, Lucia, and Mathis, 1986 PBS-
SEPM Publication 86-25) and produce a vertical patchwork of offsetting and overlapping
sequences. Porosity development is most commonly associated with oolitic grainstone
and skeletal grainstone facies, in isolated sections subaerially exposed, and less
commonly in lagoonal and burrowed wackestone/mudstone facies.

28. The map view of this exhibit shows that the facies tracts are aligned along
depositional strike (i.e., generally parallel to shelf margins), which in the Goodnight

study area is in an approximate north-south direction. As such, porous zones would also
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generally align along strike, and the superposition of porous facies with non-porous facies
provides a vertical seal to upward or downward migration of fluids. More widespread
lateral and vertical permeability and porosity development may be present from karst
processes; however, this would be less common basinward as the potential for subaerial
exposure is reduced in deeper environments. Generally, the superposition of alternating
depositional facies creates a compartmentalized reservoir system of interbedded tight and
porous strata that prevents the effective transmission of fluids over great distances.
Despite compartmentalization of porosity within the San Andres, the interval remains a
high-performing disposal zone as SWD wells, including those of Goodnight Midstream,
inject over hundreds of feet of San Andres Formation strata and access the numerous
repeated porous facies tracts within the formation.

29. EXHIBIT 6 is an east-west cross section (E1-W1) that includes three of the
Goodnight Midstream active SWD wells (i.e., Penroc State Tr 27 #2, Ryno SWD #1, and
the Sosa SA 17 SWD #2). Stratigraphic correlations of the San Andres Fm., Grayburg
Fm., and their basinal coeval sediments follows that of cross section T1-T1’ and the
regional stratigraphic models of Kerans and Melim and Scholle. The San Andres shelf
edge was estimated relative to the margin on cross section T1-T1’, as local well control
was not sufficient to identify precisely the San Andres shelf edge. As estimated, the San
Andres shelf edge underlies and is no less than two miles from the Goat Seep margin.

30. Cross section E1-W1 shows the San Andres Formation grading into the
Cherry Canyon starting at the Goodnight Sosa 17 SWD #2, where two intervals of Cherry
Canyon Tongue sediments are present within the middle San Andres Formation. These

sediments further grade into the fine-grained, generally low-permeability Cherry Canyon
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basinal clastics down-slope of the Merchant #1 well and the Yo State SWD #1 well. The
top of the Cherry Canyon is time-equivalent to the top of the San Andres on the shelf and
is older and stratigraphically lower than the base of the Capitan Reef Complex. Between
the San Andres shelf margin and the upper edge of the Goat Seep Reef, the Grayburg
Formation becomes fine-grained (i.e., muddy) and tight, and the underlying Bell Canyon
and Cherry Canyon sediments form a barrier of generally low permeability strata.
Furthermore, the base of the Goat Seep Reef at this location is generally tight.

31. This cross section confirms that any fluid migration from the San Andres
Formation down-dip towards the basin would encounter tight, low-permeability barriers
that would prevent migration into the Capitan Reef Complex. Low permeability layers
between the San Andres and the Grayburg are present in all wells where the San Andres
is present and the tight Grayburg and Grayburg shelf edge would further hinder flow into
the Goat Seep. This is further supported by prior testimony in this case by Dr. Robert F.
Lindsay (OCD Reference 23614-17 01611). In his testimony Dr. Lindsay concluded that
“a key feature is that the Upper San Andres Formation composite sequence boundary that
separates the upper San Andres Formation porous dolostones from the overlying
Grayburg Formation porous dolostones forms a significant barrier (aquiclude) to fluid
flow”, and “it has been found that the composite sequence boundary at the top of the
Upper San Andres Formation acts as a reservoir seal and does not allow fluids to
communicate with Grayburg Formation fluids”. It is expected that this is also applicable
to many other composite sequence boundaries found throughout the San Andres
Formation, as they compartmentalize porous and non-porous intervals within the

formation.
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32. EXHIBIT 7 includes cross section E2-W2, which represents the
southernmost cross section line across the study area. The San Andres shelf margin at
this location is approximately 2.1 miles east of the upper margin of the Goat Seep Reef.
Basinward, the Grayburg Formation deepens rapidly between the Atlantic State #1 and
the Eumont State #1, suggesting proximity to the Grayburg shelf edge. The underlying
Cherry Canyon Tongue (i.e., San Andres fore-slope deposits) grade into a thick, tight
section of Cherry Canyon clastics in the EOG Treat ASJ State #1 well, in which the first
section of Goat Seep Reef sediments are found overlying the Getaway Bank-Bell Canyon
sediments and the low permeability Cherry Canyon clastics. This section shows the Goat
Seep prograding basinward into the Bell Canyon Member of the DMG, and the Capitan
Reef building up westward as the Seven Rivers, Yates, and Tansil transition from the
east.

33. Similar to other locations within the study area, cross section E2-W2
demonstrates a significant permeability barrier between the San Andres shelf edge and
the younger Capitan Reef Complex in the form of intervening tight DMG sediments,
vertical permeability barriers in the upper San Andres and lower Grayburg, and temporal
non-equivalence between the San Andres Formation and the Capitan Reef Complex.

34. EXHIBIT 8 includes the north-south cross section SW1-SW1’, which
reflects Goodnight Midstream SWD wells in close proximity to the San Andres shelf
margin. This cross section illustrates the variable vertical porosity distribution within
the San Andres Formation, and the fact that the nearest well to the San Andres shelf
margin displays the tightest geologic section overall.

35. EXHIBIT 9 includes a summary map and diagrammatic cross section that

15
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depicts the lateral relationship between the location of the Upper San Andres shelf edge
and the back margin of the Capitan Reef Complex. The lateral distance between the
Upper San Andres shelf edge and the back margin of the Capitan Reef Complex ranges
from approximately 2 to 2.6 miles, and never do the margins overlap. Furthermore, and
as shown in the included cross section, the two margins are not stratigraphically or
temporally equivalent. San Andres basinal equivalent facies are vertically separated from
the base of the Goat Seep (i.e., Capitan Reef Complex) by tight DMG sediments, and
laterally by the tight carbonate facies of the San Andres and Grayburg shelf edges. In
addition, intraformational vertical permeability profiles of both the San Andres and
Grayburg inhibit vertical fluid flow between the San Andres, it’s basinal equivalent

facies, and the Capitan Reef Complex.

GROUNDWATER QUALITY REVIEW AND DATA VERIFICATION

36. EXHIBIT 10 includes the results of San Andres Formation groundwater
data verification. As previously described, Geolex has provided a peer review of
Goodnight Midstream’s data verification process and reviewed relevant well documents
and test data, published literature and supplemental materials, and publicly and
commercially available well log data. Data illustrated in the Exhibit 10 map include the
verified data points from multiple data sources, including USGS, NATCARB, GoTech,
Hiss (1975), Strickland et al. (1996), and laboratory reports from samples collected at
Goodnight Midstream operated wells. All data points have been annotated with their
corresponding values of total dissolved solids (TDS), a common metric for evaluating

groundwater quality.
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37. Goodnight Midstream’s data verification process included a detailed review
of regulatory documents, subsurface data, and well log interpretation, in an attempt to
verify the sample collection interval or geologic formation for each sample and include
only confidently verified data in their regional analysis of groundwater quality. For each
verified data point, sufficient well drilling and testing information was available to
confirm sample collection solely from the San Andres Formation. Data that were found
to be commingled with other intervals, or wells physically incapable of sampling the San
Andres Formation (i.e., wells not drilled to a sufficient depth to penetrate the San Andres
Formation), were excluded from Goodnight Midstream’s regional analysis oOf
groundwater quality. As part of Geolex’s retention, Goodnight Midstream provided the
results of their data quality analysis for peer review and mutual agreement of the verified
results. With respect to the area reviewed, Geolex agrees with Goodnight Midstream’s
assignment of the collection intervals and geologic formations for reported groundwater
data.

38. Concurrent with Geolex’s peer review of Goodnight Midstream’s data
verification process, Goodnight Midstream has proceeded with the compilation of
regional groundwater data, for relevant depth intervals of the Capitan Reef, Artesia Group
geologic units, and the San Andres and Delaware Mountain Group (to be presented in
testimony by Goodnight Midstream). Geolex has been provided these regional
groundwater TDS maps and confirm that data presented in regional mapping is in
agreement and accurately represented in accordance with the results of our peer review.

39. In addition to providing a review of Goodnight Midstream’s data

verification process, Geolex has also reviewed publicly available data relating to Capitan
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Reef groundwater quality and public water sources in the area of Goodnight Midstream’s
injection well activities. EXHIBIT 11 includes a report developed by the New Mexico
Office of the State Engineer, titled “Lea County Regional Water Plan” which describes
the overall quality of Capitan Reef groundwater in Lea County as very poor.
Additionally, the report summarizes the typical range of TDS values characterizing
Capitan Reef groundwater, which routinely exceeds common thresholds to be considered
“brackish”. Additionally, a review of municipal water sources shows that the nearest
communities (i.e., the cities of Hobbs and Eunice, New Mexico) rely solely on shallow
groundwater resources within the Ogallala Aquifer for their municipal water services and
have no reliance on Capitan Reef groundwater. EXHIBITS 12-13 include relevant
reports from the Eunice Water Supply System and Hobbs Municipal Water Supply, which

report their sole use of shallow groundwater from the Ogallala Aquifer.

CONCLUSIONS

40. Industry-accepted stratigraphic models and facies transitions within the
Guadalupian (Permian) depositional system, which includes the shelf formations of the
San Andres, Grayburg, Queen, Seven Rivers, Yates, and Tansill, the shelf margin
formations of the Capitan Reef Complex, and basinal equivalent facies of the DMG were
adopted to produce a series of cross sections representative of the area near Goodnight
Midstream’s active SWD operations.

41. These data demonstrate that local stratigraphic relationships are in
agreement with published regional models which demonstrate the San Andres Formation

is not temporally or stratigraphically equivalent (i.e., not connected to) the Capitan Reef
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Complex. Spatially, the San Andres Formation pinches out as a reservoir unit no less
than two miles east of the up-dip reef margin and grades into the Delaware Basin into
low-permeability fore-slope carbonates and basinal clastics of the Brushy Canyon and
Cherry Canyon members of the DMG, which stratigraphically underlie the Capitan Reef
Complex.

42. Cyclic deposition of the San Andres formation carbonates created up to
1,000 feet of depositional sequences comprised of vertically and laterally
compartmentalized porous reservoir. This reservoir creates tortuous lateral and vertical
permeability pathways that impede fluid migration across facies barriers. Tight
depositional sequences at the top of the San Andres Formation, and throughout the entire
San Andres interval at its shelf edge, further impede fluid flow westward and up-section
into the Capitan Reef Complex.

43. Based on our stratigraphic analysis and subsurface data review, the
porosity-permeability distribution within the San Andres and the permeability barriers
within the coeval Delaware Mountain Group basinal sediments that intervene between
the San Andres shelf edge and the up-dip margin of the Capitan Reef Complex, will
severely impede, if not prevent, saltwater injected into the San Andres from migrating
towards and up-section into the Capitan Reef Complex.

44, With respect to our independent peer review of Goodnight Midstream’s
groundwater data verification procedure, we agree with the assignment of collection
intervals and geologic formations determined by Goodnight Midstream. Furthermore, we
have reviewed regional groundwater quality (i.e., TDS) maps developed by Goodnight

Midstream and confirm that data represented are in agreement with the results of
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Goodnight Midstream’s verification efforts and our independent peer review.

45, In the general area of Goodnight Midstream injection activities, the
municipal water sources for the cities of Eunice and Hobbs, New Mexico have no reliance
on Capitan Reef groundwater resources. As demonstrated by relevant water quality
reports, each of these municipalities utilize shallow groundwater within the Ogallala
Aquifer for the provision of their municipal services. We have not identified any
reference to potential use or reliance on the Capitan Reef as a future USDW.
Furthermore, groundwater quality reports published by the New Mexico Office of the
State Engineer confirm that the Capitan Reef groundwater quality in Lea County, New
Mexico, is very poor, with TDS values routinely exceeding values above and significantly
above 10,000 mg/L.

46. | affirm under penalty of perjury under the laws of the State of New Mexico that
the foregoing statements are true and correct. | understand that this self-affirmed statement will be
used as written testimony in this case. This statement is made on the date next to my signature

below.

@ ) | j,(_ N = - February 10, 2025

David A. White~ Date

34184332 v1
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ATTACHMENT 1

CURRICULUM VITAE
(DAVID A. WHITE, P.G.)
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CURRICULUM VITAE
David Allen White, P.G.

PERSONAL
Name: David Allen White
Birth date: October 11, 1981
Birthplace: Oscoda, Michigan
Citizenship: United States
Languages: English

SPECIALIZATION

Acid gas injection (AGI) project management and development including well design,
drilling and completion, and long-term operational monitoring; injection well permitting
and regulatory compliance; acid gas injection system due diligence evaluation; geologic
site characterization modeling and simulation; seismic interpretation, induced-seismicity
modeling, and seismic monitoring station design and deployment; expert witness
testimony; environmental site assessment and environmental litigation support;
sedimentology and stratigraphy; geochemistry and geochemical lab analysis;
geotechnical writing; graphics design and development; data analysis; ArcGIS analysis
and map development.

EDUCATION

University of New Mexico
Master of Science — Geology

University of Tennessee
Bachelor of Science — Geology (Summa cum laude)

PROFESSIONAL REGISTRATION

Licensed Professional Geologist — State of Texas #15257
Professional Geologist — National Association of State Boards of Geology

ORGANIZATIONS

American Association of Petroleum Geologists
American Institute of Professional Geologists
Geological Society of America

National Ground Water Association

BEFORE THE OIL CONSERVATION COMMISSION
Santa Fe, New Mexico
Rebuttal Exhibit No. I-1
Submitted by: Goodnight Midstream Permian, LLC
Hearing Date: February 24, 2025
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New Mexico Geological Society
Society for Sedimentary Geology — Permian Basin Section
West Texas Geological Society

HONORS AND AWARDS

Graduate Teaching Assistantship — University of New Mexico

Alexander and Geraldine Wanek Graduate Scholarship — University of New Mexico
Albert M. Kudo Outstanding Teaching Assistant — University of New Mexico

Jerry Harbour Memorial Endowed Scholarship — University of New Mexico
Geological Society of America Student Research Grant

Graduate and Professional Student Association Grant — University of New Mexico
Otto Kopp Undergraduate Research Award — University of Tennessee

Jimmy Walls Award for Excellence in Introductory Geology — University of Tennessee

PUBLICATIONS, PRESENTATIONS, AND PANEL DISCUSSIONS

White, D.A., 2024, Corrosion Resistant Alloys CCUS Industry Discussion Forum — The Ideal
CCUS Well Design and CCUS Challenges & Collaborative Solutions, Brenham, Texas.

White, D.A., Flores, S., Gutiérrez, A.A., Flores, K., and Robin, G., 2023 A Practical Approach to
Estimating Reservoir Performance Duration at EXisting Injection Sites, Acid Gas Injection
Symposium IX, Calgary, Alberta, Canada

White, D.A., 2023, Carbon Strategic Conclave — Barriers and Solutions to Carbon Capture and
Storage Execution in the United States, Houston Strategy Forum, Houston, Texas.

White, D.A., Elrick, M., Romaniello, S., and Zhang, F., 2018, Global seawater redox trends
during the Late Devonian mass extinction detected using U isotopes of marine carbonates,
Earth and Planetary Science Letters, v. 503, p. 68-77, doi:10.1016/j.epsl.2018.09.020.

White, D.A., 2018. Global seawater redox trends during the Late Devonian mass extinction
detected using U isotopes of marine carbonates. University of New Mexico Digital
Repository, https://digitalrepository.unm.edu/eps_etds/227.

White, D.A., Elrick, M., Romaniello, S., and Zhang, F., 2017, Tracking global seawater redox
trends during the Late Devonian extinction using U isotopes of Upper Devonian marine
carbonates, Geological Society of America Annual Meeting, Seattle, Washington.

White, D.A., Elrick, M., Romaniello, S., and Zhang, F., 2016, Multiple, short-lived ocean anoxic

events across the Late Devonian mass extinction detected using uranium isotopes of marine
carbonates, Geological Society of America Annual Meeting, Denver, Colorado.
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Gutiérrez, A., and White, D.A., 2019, Updates on seismic analysis for AGI siting and injection
data analysis for AGI well condition and reservoir monitoring, Acid Gas Injection
Symposium VIII, Calgary, Alberta, Canada.

Elrick, M., White, D., Bartlett, R., and Romaniello, S., 2018, Do uranium isotopes of marine
limestones provide evidence for seawater anoxia as a common driver for Phanerozoic mass
extinctions? Goldschmidt Abstracts, 2018.

Elrick, M., White, D.A., Algeo, T.J., and Romaniello, S., 2018, Do uranium isotopes of marine
limestones provide evidence for seawater anoxia as a common driver for Phanerozoic mass
extinctions?, Geological Society of America Abstracts with Programs, v. 50, no. 6,
doi: 10.1130/abs/2018-318936.

CERTIFICATIONS AND TRAINING
2018 — 2025 Hydrogen Sulfide Safety Awareness Certification

2023 Petroleum Remediation Principles and Technologies for Soil, Vapor, and
Groundwater (Training Course)

2022 PFAS Transport, Fate, and Remediation (Training Course)

2022 Understanding Induced Seismicity — Earthquake Monitoring, Seismic
Analysis, Geological Characterization, Mechanistic Analysis (Short
Course)

2021 Principles of Contaminant Transport and Fate in Soil and Groundwater

(Training Course)

EXPERIENCE

August 2018 — Present

Geolex, Inc.® - Vice President and Senior Geologist
500 Marquette Avenue NW, Suite 1350
Albuquerque, NM 87102

Duties, Accomplishments, Responsibilities:

1. Project manager, as general contractor, for the drilling and completion of acid gas
injection wells in the San Juan Basin of New Mexico and the Permian Basin of New
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Mexico and Texas. Responsibilities included providing general project oversight,
coordination, and management, on-site general supervision of daily activities,
geological supervision, regulatory and safety compliance support, and project budget
management.

2. Provide support duties associated with the drilling, completion, commissioning, and
general operation of acid gas injection and saltwater disposal (SWD) wells. These
duties include on-site geological support and supervision, evaluation and
interpretation of geologic data, post-installation regulatory compliance and testing,
and acid gas injection well maintenance and operational support.

3. Permit application development for acid gas injection and saltwater disposal wells
through the following agencies: Bureau of Land Management, New Mexico Oil
Conservation Division, Railroad Commission of Texas, Utah Department of Natural
Resources, and the Environmental Protection Agency.

4. Geologic site assessment and mapping, reservoir characterization, static geologic
model construction, and dynamic model simulation to assess impacts of AGI,
CCS/CCUS, and third-party injection operations utilizing industry standard modeling
and simulation platforms.

5. Completion of Induced-Seismicity Risk Assessments to support injection-permit
applications, with assessments based on a detailed review of seismic survey data to
identify subsurface features and model-simulation results to predict the associated
fault-slip probability for a proposed injection scenario.

6. Support client asset acquisition processes through completion of due diligence
investigations for acid gas injection and saltwater disposal well systems.
Investigations identify issues relating to regulatory compliance, suitability of
injection well design and construction, long-term reservoir sustainability, historic
environmental violations and on-going obligations, and other related issues.

7. Design and administer comprehensive training sessions for gas-processing and gas-
treatment plant operators on the general operation, monitoring, and maintenance of
acid gas injection well systems.

8. Geologic sequestration project planning including AGI and SWD well design,
geological assessment, procurement of injection equipment, and project budget
management.

9. Development of procedures suitable for addressing well-testing, maintenance, or
remedial needs and provide supervision for associated on-site operations.
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10. Provide expert witness testimony supporting injection well applications before the
NM Oil Conservation Division, NM Oil Conservation Commission, and the Railroad
Commission of Texas (recognized as an expert in AGI and SWD well permitting and
design, petroleum geology, seismic interpretation, reservoir characterization
modeling and simulation, and fault-slip probability modeling).

11. Investigations and analyses to support environmental litigation matters and the
development of Rule 26 expert reports to assist clients in dispute resolution
concerning claims of soil and groundwater contamination, correlative rights and
trespass issues, and claims resulting from oil and gas activities (litigation support).
Subject matter experience spans numerous groundwater contaminants and industrial
activities with environmental impact potential.

12. Completion of comprehensive environmental site assessments, as required by
various state and federal agency programs and financial institutions to ensure
program compliance and identify potential environmental impact.

13. Assist operators in AGI/SWD protest resolution by addressing project concerns of
operators, regulatory agencies, and other interested parties.

14. Design and deployment of seismic monitoring stations to monitor and assess seismic
activity in the area of active AGI and SWD injection wells.

15. Development of comprehensive seismic monitoring plans and earthquake response
plans for operators, as required by regulatory agencies in areas of concern for
induced seismicity.

16. Utilization of ArcGIS, GeoGraphix, and Spotfire software for geospatial and
operational analyses and map development.

August 2014 — May 2017

Graduate Teaching Assistant

Department of Earth and Planetary Sciences
Northrop Hall, 221 Yale Blvd NE

University of New Mexico

Albuquerque, NM 87131

Duties, Accomplishments, Responsibilities:

1. Prepared lectures and designed curriculum to engage and develop both students
pursuing Earth and Planetary Science degrees, as well as those fulfilling general
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education requirements. Courses taught include Sedimentology & Stratigraphy,
Earth History, Physical Geology, and Introductory Environmental Science.

Supervised and conducted laboratory activities and field exercises while maintaining
a safe and productive environment.

Evaluated student performance and provided mentorship and guidance to ensure
student success and educational growth.

Assisted in a summer field methods course, which required the application of lecture
content in the field while ensuring stud