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Introduction

Ameredev I, LLC (together with its affiliates, “Ameredev”) is an oil and natural gas producer operating in
portions of the Delaware Basin located in southeastern New Mexico and western Texas. In 2020 Ameredev
began evaluating methods for treating its sour natural gas production in Lea County, New Mexico to remove
and permanently sequester large quantities of hydrogen sulfide (“H2S”) and carbon dioxide (“CO.")
commingled in its produced natural gas stream. On July 10, 2020, Ameredev filed an application with New
Mexico Energy, Minerals and Natural Resources Department, Oil Conservation Division (“NMOCD”) seeking
to drill an acid gas injection (“AGI”) well approximately six (6) miles west of Jal in Lea County, New Mexico
for the injection and permanent sequestration of treated acid gas (“TAG”). The application was heard and
approved at a New Mexico Energy, Minerals and Natural Resources Department, Oil Conservation
Commission (“NMOCC”) hearing held on October 8, 2020. The approved order (Order No. R-21455-A) was
subsequently issued at the November 4, 2020 NMOCC hearing and the final, approved, Class Il injection
permit was issued on November 11, 2020. The Independence AGI #001 vertical well (APl 30-025-48081;
“Independence AGI #1”) was spud on December 27, 2020 by Ameredev.

In December of 2020, certain affiliates of Ameredev and other outside investors funded Pifion Midstream,
LLC (“Pifon”) to construct and operate the Dark Horse Sour Gas Treating Facility (the “Dark Horse
Facility”) adjacent to the Independence AGI #1 (Figure 1-1) and Ameredev subsequently contributed and
assigned the Independence AGI #1 to Pifilon on May 21, 2021. Pifion became the operator of record for the
Independence AGI #1 on August 24, 2021. Upon completion in late August 2021, treatment of sour natural
gas (using amine to isolate H,S and CO) and the injection of TAG through Independence AGI #1
commenced at the Dark Horse Facility (a full description of the treating and injection process is provided in
Section 3.8). On March 31, 2022 the NMOCC authorized the drilling of the Independence AGI #002 deviated
well (APl 30-025-49974; “Independence AGI #2") (together the “Independence AGI Wells”), which
commenced during the summer of 2022, with initial TAG injection through the well occurring in April 2023.

Independence AGI #1 is permitted to inject into the Devonian Thirtyone and Upper Silurian Wristen and
Fusselman Formations from a true vertical depth (“TVD”) of approximately 16,230 to 17,900 feet (the “AGI
#1 Injection Zone”) and at a maximum surface pressure of approximately 4,779 pounds per square inch
gauge (“psig”). Independence AGI #2 is permitted to inject into the Devonian Thirtyone Formation and
Upper Silurian Wristen and Fusselman Formations from a TVD of approximately 16,080 to 17,683 feet (the
“AGI #2 Injection Zone”, and together with the AGI #1 Injection Zone, the “Siluro-Devonian Injection
Zone”) and at a maximum surface pressure of approximately 5,005 psig. In accordance with NMOCC Order
No. R-21455-A (as amended by Order No. R-21455-B, the “NMOCC Order”), Pifion is authorized to inject
and dispose of TAG, utilizing the Independence AGI Wells, at an aggregate combined maximum daily
injection rate of up to 20 million standard cubic feet per day (“MMSCF/D”), which is the equivalent of
approximately 8,200 barrels per day (“bpd”) or 1,036.7 metric tonnes per day. Gas is injected for 30 years
at a rate of 1,036.73 tonnes per day (378,399 tonnes per year or 11,351,970 total tonnes) followed by a 5-
year rest period. If Independence AGI #1 is not injecting volumes of TAG, Independence AGI #2 is permitted
to inject up to a total of 20 MMSCF/D (~8,200 bpd) of TAG. If Independence AGI #2 is not injecting volumes
of TAG, Independence AGI #1 is permitted to inject up to a total of 20 MMSCF/D (~8,200 bpd) of TAG.

Pifion has chosen to submit this Monitoring, Reporting, and Verification Plan (the “MRV Plan”) to the United
States Environmental Protection Agency (the “EPA”) for approval according to 40 CFR 98.440 (c)(1),
Subpart RR of the Greenhouse Gas Reporting Program (the “GHGRP”) for the purpose of qualifying for the
tax credit in Section 45Q of the federal Internal Revenue Code. Pifion intends to utilize the Independence
AGI Wells for the injection and disposal of TAG for another approximately thirty (30) years.
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Figure 1-1: Location of Dark Horse Facility and the Independence AGI Wells. The approximate surface
hole location (“SHL”) and the approximate bottom hole location (“BHL”) are indicated for
both Independence AGI Wells. (Modified from Figure 1 of Class Il permit application for
Independence AGI #2, Geolex, Inc.)

This MRV Plan contains twelve (12) sections:

Section 1 is this Introduction.

Section 2 contains facility information.

Section 3 contains the project description.

Section 4 contains the delineation of the maximum monitoring area (“MMA”) and the active monitoring area
(“AMA”), both defined in 40 CFR 98.449, and as required by 40 CFR 98.448(a)(1), Subpart RR of the
GHGRP.

Section 5 identifies the potential surface leakage pathways for CO- in the MMA and evaluates the likelihood,
magnitude, and duration of surface leakage of CO; through these pathways as required by 40 CFR
98.448(a)(2), Subpart RR of the GHGRP.

Section 6 describes the detection, verification, and quantification of leakage from the identified potential
sources of leakage.

Section 7 describes the strategy for establishing the expected baselines for monitoring CO; surface leakage
as required by 40 CFR 98.448(a)(4), Subpart RR of the GHGRP.

Section 8 provides a summary of the considerations used to calculate site-specific variables for the mass
balance equation as required by 40 CFR 98.448(a)(5), Subpart RR of the GHGRP.

Section 9 provides the estimated schedule for implementation of this MRV Plan as required by 40 CFR
98.448(a)(7).



Section 10 describes the quality assurance and quality control procedures that will be implemented for each
technology applied in the leak detection and quantification process. This section also includes a discussion
of the procedures for estimating missing data as detailed in 40 CFR 98.445.

Section 11 describes the records to be retained according to the requirements of 40 CFR 98.3(g) of Subpart
A of the GHGRP and 40 CFR 98.447 of Subpart RR of the GRGRP.

Section 12 includes Appendices supporting the narrative of the MRV Plan.

Facility Information

2.1 Reporter number

Greenhouse Gas Reporting Program ID is 582541. There are no other facilities related to this MRV
plan.
2.2 Underground injection control (“UIC”) well identification numbers

This MRV Plan is for the Independence AGI Wells (see Appendix 1). The details of the injection
process are provided in Section 3.8.

2.3 UIC permit class

The NMOCD has issued UIC Class Il Acid Gas Injection (“AGI”) permits for the Independence AGI
Wells under its State Rule 19.15.26 NMAC (see Appendix 2). All oil- and natural gas-related wells
located near the Independence AGI Wells, including both injection and production wells, are regulated
by the NMOCD, which has primacy to implement the UIC Class Il program.

Project Description

Parts of the following project description have been taken from the Class Il permit applications for (i)
Independence AGI #1, prepared by Geolex, Inc. for Ameredev, dated July 10, 2020; and (ii) Independence
AGI #2, also prepared by Geolex, Inc. for Pifion, dated November 4, 2021.

3.1 General Geologic Setting / Surficial Geology

The Dark Horse Facility is located adjacent to the Independence AGI Wells as shown in Figure 3.1-
1. The site lies on the eastern flank of the Pecos River Basin within the Javelina Basin. Referred to
as the South Plain by Nicholson & Clepsch (1961), the region exhibits irregular topography without
integrated drainage. Surficial sediments commonly consist of unconsolidated alluvium and eolian
sands. There are no observed surface bodies of water, or groundwater discharge sites within one (1)
mile of the Independence AGI Wells. The Dark Horse Facility overlies Quaternary alluvium overlying
the Triassic redbeds of the Santa Rosa Formation (Dockum Group), both of which are local sources
of groundwater. The thick sequences of Permian rocks that underlie these deposits are described in
Section 3.2.2.
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Figure 3.1-1: Map showing location of Dark Horse Facility and the Independence AGI Wells in Section
20, T25S, R36E NMPM. The BHL of the Independence AGI #1 sidetrack is 446’ southeast of
the SHL. The SHL and the BHL for Independence AGI #2 are shown. (Modified from Figure
2 of Class Il permit application for Independence AGI #2, Geolex, Inc.)

3.2 Bedrock Geology
3.21 Basin Development

The Dark Horse Facility is located at the northern margin of the Delaware Basin, a sub-basin of the
larger, encompassing Permian Basin (Figure 3.2-1), which covers a large area of southeastern New
Mexico and west Texas. The Permian Basin and its sedimentary fill have been formed and controlled
by tectonism of varying degrees and sedimentation events that began in the Precambrian and
throughout the Cenozoic (Neogene). Early Paleozoic deposition took place in the Late Cambrian as
marginal areas of the North American craton began to be flooded by marine seas. Late Cambrian
sediments comprised of basal siliciclastic sands and muds from areas of exposed Precambrian
igneous, metamorphic, and sedimentary rocks and shallow-water carbonates.

Parts of the following basin development descriptions in this subsection have been modified and
summarized from Ruppel (2019). Flooding continued across the North American craton throughout
the Early Ordovician, establishing a widespread shallow-water carbonate platform. The Ellenburger
Formation (Figure 3.2-2) rocks are derived from peritidal and shallow subtidal carbonates. These
sediments were exposed during one of the sea-level drops during the Ordovician deposition resulting
in karstification and dolomitization. During the Early to Middle Paleozoic time, the Permian Basin
region was occupied by a relatively shallow basin called the Tobosa Basin. The first rapid subsidence
and formation of the Tobosa Basin began in Simpson time (Middle Ordovician), and subsidence
slowly diminished into the Early Devonian (Ewing, 2019). Subsequent tectonic history of the Tobosa
and Permian Basins will be discussed throughout this section.
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Early Paleozoic deposition is mostly defined by multiple high-frequency sea-level changes, karsting,
and erosional events. Large-scale shift in facies and environments indicate tectonic and/or eustatic
controls on sediment distribution patterns. Simpson Group (Middle Ordovician) rocks unconformably
overlie Ellenburger Formation rocks at a widespread hiatus caused by Early Ordovician to Middle
Ordovician relative sea-level fall. Simpson rocks are a cyclic succession of lime mudstones and quartz
sandstones and were deposited during the subsequent reflooding of the shelf. Carbonate-dominated
Montoya Formation (Late Ordovician) and Fusselman Formation (Latest Ordovician -Early Silurian)
rocks overlie the Simpson Group and indicate a shift and deepening of Tobosa Basin. These rocks
are indicative of an overall relative sea level rise.

Middle Silurian-Early Devonian Wristen Group and Thirtyone Formation rocks indicate differential
subsidence in the area and represented a deepening and expansion of the basin. Wristen Group
rocks comprised of carbonate mudstones and wackestones of the Wink Formation, which underlies
the shallow-water carbonate platform packstones, grainstones, and reef facies (corals and
stromatoporoids) of the Fasken Formation and the deep-water lime mudstones of the Frame
Formation. These facies outline the position of a Silurian platform margin and imply a downwarping
of the North American craton. Although Wristen and Fusselman show evidence of numerous high-
frequency sea-level changes, the larger-scale change in facies and depositional environments
indicates tectonic and/or eustatic controls on sediment distribution patterns. The Silurian platform
margin is a recurring feature that controls facies distribution through the Late Mississippian,
suggesting tectonic and/or basement terrain control. The rocks of the Thirtyone Formation (Early
Devonian) consist of platform carbonate grainstones and packstones surrounding calcareous,
radiolarian-rich basin facies.

According to Ruppel (2019) and Ruppel and others, (2020a), a major episode of relative sea-level fall
in the Middle Devonian is documented by an absence of Late Early Devonian and early Middle
Devonian rocks. Late Devonian Woodford rocks overlie eroded and karsted Silurian (Wristen Group),
Early Devonian Thirtyone, and older rocks. Local folding of these rocks below the Woodford suggests
that the hiatus may have been at least partially driven by tectonic events. Evidence from the
distribution of later Mississippian rocks indicates that the tectonic event caused uplift and localized
deformation of pre-Middle Devonian rocks and changed subsidence and depositional patterns across
the entire region.

Following the Middle Devonian Permian Basin-area uplift and emergence, Late Devonian marine
transgression flooded the region with anoxic bottom-water seas and deposited black, organic-rich
biosiliceous mudstones of the Woodford Formation (Ruppel, 2019). Sea-level fall-and-rise sequences
defined the Early and Late Mississippian and were even more pronounced during the Pennsylvanian.
In the Late Mississippian, initial collision occurred between Laurentia and Gondwanaland, and the
Marathon-Ouachita orogenic belt first started to form in northeastern North America (Yang and
Dorobek, 1995) with tractions propagating toward the southwest, impacting the Permian Basin by the
Middle Pennsylvanian Epoch (Desmoinesian, 310 Ma) (Horne, 2021). Mississippian limestones and
the Barnett Formation shales were deposited following a marine transgression that resulted in the
development of an extensive carbonate platform, surrounded by a deep-water, organic-rich mud
basin.

Collision along the western and southwestern margins of Laurentia, combined with tractions from the
Marathon-Ouachita thrusting in the southeast, resulted in northwest-southeast-trending uplifts
throughout the western United States known as the Ancestral Rocky Mountain orogeny, which began
in Early Pennsylvanian time and continued into the Early Permian (Horne, 2021). The Pennsylvanian
tectonic setting in the Permian Basin is the product of the combined Ancestral Rocky Mountain and
Marathon—Ouachita effects occurring along the southwest and southeast margins of Laurentia. These
events contributed to basin evolution and specific structural domains and styles. In the Permian Basin,
the Ancestral Rocky Mountain orogeny is responsible for the uplift of the Central Basin Platform and
the major structural development of the Midland and Delaware Basins (Horne, 2021).



During Desmoinesian to early Missourian sedimentation, Permian Basin deformation reached its
peak. The antecedent Tobosa Basin was tectonically differentiated, formed into the crustal uplifts and
sub-basins that now characterize the Central Basin Platform, Midland Basin, and Delaware Basin.
Throughout Pennsylvanian and most of Permian sedimentation, tectonics coupled with glacial
eustacy played an important role in the development of regional facies. Middle to Late Pennsylvanian
saw decreasing tectonic deformation activity, and by the Wolfcampian time (Early Permian),
deformation was limited to subsidence within the structures formed by the existing uplifts and basins
(e.g., Delaware and Midland Basins, Central Basin Platform). The continual subsidence of the
Delaware basin affected sediment infilling, with some areas accumulating as much as 12,000 ft of
basin-fill sediment. Marine transgression eventually submerged uplifts and became the location of
carbonate sedimentation, while the basins became filled with organic-rich siliceous muds. By the end
of the Wolfcampian, the major Permian Basin physiographic features (Central Basin Platform,
Delaware and Midland Basins) were fully developed, and controlled sedimentation types and location
for the remainder of the Paleozoic.

The Middle Permian (Leonardian and Guadalupian) was punctuated by cyclic sediment deposition
during sea-level eustatic events. The Leonardian was a time of gradual global warming from the
icehouse climates of the late Carboniferous to warmer and more arid greenhouse climates of the later
Permian and Mesozoic (Tabor, 2004). The Leonardian marked the beginning of the last stages of the
formation of Pangea, producing greater restriction of open ocean connections to the Permian Basin
(Ruppel, 2020b). The abundance of tidal-flat facies, evaporites, and reflux dolomites in Leonardian
rocks reflects the development of much more arid conditions compared with those in the earlier
Permian (Ruppel, 2020b). In the shelf areas (Central Basin Platform and Northern, Northwestern, and
Eastern Shelves) (Figure 3.2-1), sedimentation was characterized by shallow-water carbonate
production and deposition during sea-level rise, and by shelf exposure and sand-silt deposition during
sea-level fall and subsequent shelf exposure. In the Delaware and Midland basins, sedimentation
was characterized by cyclic intervals of detrital carbonate-sediment transport into the basins by sea-
level highs, and by sand-silt transport and deposition during sea-level falls. Dolomitization of
carbonate-shelf deposits occurred during the more regionally arid climates of the Leonardian and the
Guadalupian as a product of the Permian Basin area being situated at the equator and from refluxing
brines created during periods of sea-level highstand events. Deposition of evaporites became more
common in the shelf areas during this time, likely in response to the increasingly arid environment
and/or decreased accommodation. By the end of the Guadalupian, the Midland Basin was largely
filled, and peritidal muds and evaporite deposition dominated. Sea-level fall and closure of the Hovey
Channel (Figure 3.2-1) cut off the Delaware Basin from its marine supply, resulting in regional
exposure and nondeposition and the filling of the basin with evaporites of the Castille Formation
(Lopingian “Ochoa” Series) (Ruppel, 2019). Most of the rocks deposited during Lopingian “Ochoan”
time were evaporites such as anhydrite, halite, and potash minerals with minor amounts of limestone,
mudstone, and siltstone and are subdivided into (ascending) Castile Formation, Salado Formation,
Rustler Formation, and Dewey Lake Red Beds. Most of the early Ochoan deposition was confined to
the Delaware Basin (Bachman, 1984).

3.2.2 Stratigraphy

Figure 3.2-2 is a generalized stratigraphic column showing the formations that underlie the Dark
Horse Facility and the Independence AGI Wells. The sequences of Ordovician through Permian rocks
are described below.

Ordovician. Below the Silurian Fusselman Formation lies about 400 feet of Ordovician Montoya
Formation cherty carbonates which overlies about 400 feet of Ordovician Simpson Group
sandstones, shales, and tight limestones. These formations are underlain by the Lower Ordovician
Ellenburger Formation which is a thick, carbonate-dominated sequence composed of dolostones and
limestones. It is 0-1,000 feet thick in southeastern New Mexico. The Ellenburger carbonates sit on a
veneer of Cambrian to Lower Ordovician Bliss Sandstone and granite wash on the Precambrian
basement.



During the Early Ordovician, much of the United States was covered by a shallow sea, and southeast
New Mexico was a shallow-water shelf with deep water conditions to the south. Due to sea-level
changes and regional tectonic activity, the entire lower Paleozoic interval (Ellenburger through
Devonian) was periodically subjected to subaerial exposure and prolonged periods of karst and karst-
terrain formation, most especially in the Ellenburger, Fusselman and Devonian strata. The cave
systems collapsed with subsequent burial, creating brecciated and fractured carbonate bodies that
formed many of the Ellenberger reservoirs and created complex pore networks. The result of these
exposure events was the development of numerous horizons of karst-related secondary porosity with
solution-enlarged fractures, vugs, and small cavities and caves. Particularly in the Ellenburger and
Fusselman strata, solution features from temporally distinct karst events became interconnected with
each successive episode, so there could be some degree of vertical continuity in parts of the
Fusselman section that could lead to enhanced vertical and horizontal permeability. The Ellenburger
is well below the Siluro-Devonian Injection Zone, so it is unlikely to be affected by any proposed
activity.

Devonian and Silurian. The Devonian Thirtyone Formation, the Silurian Fusselman Formation, and
the Silurian Wristen Group consist of interbedded dolomites and dolomitic limestones and are
collectively often referred to as the Siluro-Devonian. In the Middle Devonian, regional marine
transgression deposited mostly black, organic-matter-rich siliceous muds of the Woodford Formation
(Ruppel, 2019). The Siluro-Devonian Injection Zone does not contain economic hydrocarbons closer
than fifteen (15) miles away from the well sites. There have been no commercially significant deposits
of oil or natural gas found in the Devonian or Silurian rocks in the vicinity of the Independence AGI
Wells and there is no current or foreseeable production at these depths within a two (2) mile radius
around the Independence AGI Wells (Figure 3.7-3). Adjacent wells have shown that these formations
are primarily water-bearing and are routinely approved as produced-water injection zones in this area.

Mississippian. According to Broadhead (2017), the Mississippian section unconformably overlies
the Woodford Formation shales throughout most of southeastern New Mexico and, in places,
unconformably overlies the Silurian Fusselman Formation or Ordovician strata in limited areas. These
units reach a maximum thickness of 1,400 ft in the Tatum Basin northwest of Hobbs, New Mexico
and constitute a major portion of the stratigraphic section. The Mississippian section in southeastern
New Mexico is subdivided into the Lower Mississippian limestone (Kinderhookian to Osagean age)
and various Upper Mississippian units. The Upper Mississippian section consists of the Barnett Shale
in the basinal area to the south and the Meramec and Chester units on the shelf to the north. The
Mississippian strata constitute the least developed of the major stratigraphic units in southeastern
New Mexico and oil and natural gas production has been from relatively small and widely scattered
reservoirs (Broadhead, 2017). The Chester Formation consists of several hundred feet of shales and
basinal limestones which are underlain by several hundred feet of Osage limestone.

Pennsylvanian. The Pennsylvanian-age strata is comprised of (ascending) Morrow, Atoka, Strawn,
Canyon, and Cisco. Within this entire sequence, the Morrow is a major natural gas producing zone,
with smaller contributions from the overlying Atoka and Strawn. The Morrowan strata are dominantly
siliciclastic and consist of interbedded shales and lenticular sandstones deposited in multiple
regressive sequences and represent basinward migration of nearhore, sand-rich facies tracts from
the erosion of exposed Precambrian rocks (Broadhead, 2017). The overlying Atokan strata are also
dominantly siliciclastic, with sandstones and shales being deposited in fluvial-deltaic and strandline
environments (Broadhead, 2017). The Middle Pennsylvanian (Desmoinesian) Strawn strata is
composed of ramp limestones interbedded with marine shales and minor sandstones, and both
sandstone and limestone reservoirs are productive (Broadhead, 2017). Although there was past
production of oil and natural gas from the Pennsylvanian Strawn pool, there are no active wells in
that pool within two (2) miles of the Dark Horse Facility nor are there any natural gas producing wells
in any pools. The Upper Pennsylvanian strata are informally referred to as the Canyon (Missourian)
and Cisco (Virgilian) groups, and are composed of interbedded carbonates, dark-gray to black shales,
and minor sandstones (Broadhead, 2017). These groups contain prolific oil reservoirs in southeastern
New Mexico.



Permian. The overlying Permian rocks found in the Delaware Basin are divided into four (4) series,
the Lopingian (“Ochoa”) (most recent), Guadalupe, Cisuralian (“Leonard”), and Hueco (“Wolfcamp”)
(oldest) (Figure 3.2-2). Numerous oil pools have been identified in these rocks (see Appendix 3, Table
3a). Active oil producing reservoirs within two (2) miles of the Dark Horse Facility include the following
Permian pools: Tansil, Yates, Seven Rivers, Delaware, Bone Spring, and Wolfcamp. New oil wells
permitted but not yet drilled are primarily targeting the Bone Spring and the Wolfcamp pools. The rock
units of the Permian series are discussed in more detail below.

Permian Hueco (“Wolfcamp”) Group. The Lower Permian Wolfcampian strata in the Permian Basin
record deposition in deepwater basins surrounded by shallow-water carbonate platforms, where the
Wolfcampian platform carbonate succession exposed in southeastern New Mexico comprises a
complex record of deposition mainly controlled by fluctuations in glacio-eustatic sea level (Fu and
others, 2020). The Wolfcamp is extremely variable in lithology in response to changes in the
environment of deposition. In the area of the Dark Horse Facility, it is composed of dark skeletal to
fine-grained limestone, fine-grained sand to coarse silt, and shale in these basin facies. Horizontal
wells are being drilled in the Bone Spring and Wolfcamp; however, most activity is primarily to the
west of the Dark Horse Facility.

Permian Leonardian Series. The Cisuralian (“Leonard Series”), sediments in shelf areas (Central
Basin Platform, Northwest Shelf, etc.) are characterized by shallow-water carbonate-sediment
production and deposition during sea-level rise, and by shelf flooding and quartz-dominated sand-silt
deposition during sea-level fall and shelf exposure (Ruppel, 2019). In the Delaware Basin, this pattern
of sea-level control on sediment supply resulted in the deposition of cyclic intervals of detrital
carbonate-sediment transport to basins during sea-level highs and by quartz sand-silt transport and
deposition during sea-level falls (Ruppel, 2019). Overall, the Leonard succession is one of punctuated
upward shallowing from deep-water, outer-platform—platform-margin settings to inner-platform,
peritidal conditions (Ruppel, 2020b).

The Bone Spring Formation is present only in the Delaware Basin and is stratigraphically equivalent
to the Abo and Yeso Formations of the Northwest Shelf and Central Basin Platform, attains a
maximum thickness of about 4,000 ft in southern Eddy County, New Mexico, and has been productive
from several plays in the basin (Broadhead, 2017). The Bone Spring stratigraphy consists of
alternating carbonate and siliciclastic successions that were deposited in marine slope and basin-
floor environments, where sandstones and siltstones are widespread on the basin floor, whereas
carbonates are thickest in periplatform areas (Nance and Hamiln, 2020; Saller and others, 1989).
Most Bone Spring carbonate slope deposits accumulated by transport from shallow-water
environments on the shelf during highstands of sea level and the siliciclastic deposits were
transported basinwards during lowstands of sea level (Nance and Hamlin, 2020). Most of the
carbonates are detrital, composed of bioclasts and lithoclasts derived from surrounding shallow-water
platforms, and the siliciclastic members were deposited primarily on the basin floor in widespread
submarine-fan complexes (Nance and Hamlin, 2020).

Permian Guadalupe Series. The Upper Permian Guadalupian-age strata are found on both
Northwest Shelf and Central Basin Platform, and in the Delaware Basin. The Goat Seep/Capitan Reef
system, a profoundly critical component of the Permian Basin Guadalupian paleogeography,
prominently divides the shelves of the Central Basin Platform, the Northwestern Shelf, and the
Western Shelf from the Delaware Basin (Nance, 2020a). Units on the shelf and platform comprise of
(ascending) the San Andres Formation and the Artesia Group (see Figure 3.2-2). The five (5)
formations of the Artesia Group include (ascending) Grayburg, Queen, Seven Rivers, Yates, and
Tansill. The Delaware Basin equivalents of the reef trend include the Delaware Mountain Group:
(ascending) Brushy Canyon, Cherry Canyon, and Bell Canyon. The Artesia Group comprises as
much as 2,650 ft of stratigraphically cyclic, mixed-siliciclastic/carbonate/evaporite platform strata
deposited shelfward of the Guadalupian Capitan Reef system that rims the Delaware Basin (Nance,
2020a). These formations have provided significant oil and natural gas production in southeastern
New Mexico, and widespread, reddish-colored evaporitic shales and evaporites provide effective
vertical and lateral seals (Broadhead, 2017).



According to Nance (2020a), Artesia facies tracts include, from basin to shelf, immediate-back-reef
carbonate grainstone to packstone; shelf-crest pisolite-bearing carbonate shoals; lagoonal
wackestone to mudstone and siliciclastic siltstone; algal-laminated, tidal-flat carbonate packstone to
wackestone and fine to very fine grained sandstone; beach-ridge fine sandstone; siliciclastic-sabkha
anhydrite and halite; brine-pool and evaporitic-lagoon anhydritic dolomite, dolomitic anhydrite,
anhydrite, and halite; and eolian to fluvial siliciclastics. During sea-level highstand, siliciclastics are
limited to updip areas, whereas eolian-siliciclastic depositional environments migrate downdip during
sea-level lowstands. During transgressions, siliciclastics in more basin-proximal positions were
reworked by marine and marginal processes. Reservoir quality was impacted mostly by dissolution
of feldspar and carbonate allochems and precipitation of authigenic feldspar, clay, and evaporite.
The Delaware Mountain Group of the Delaware Basin comprises up to 4,500 ft of arkosic to
subarkosic sandstone, siltstone, and carbonate debrites that were deposited in deep water, mainly
during lowstand and early transgressive sea-level stages, and primary depositional processes include
density-current flow and suspension settling (Nance, 2020b). The Delaware Mountain Group is
restricted to slope-and-basin areas and was sourced from shelf-sediment areas through poorly
exposed incised valleys, and interbedded carbonate units thicken shelfward and are typically
correlative to “reef’-margin-complex carbonate sources along the shelf margin (Nance, 2020b).

Permian Lopingian (“Ochoa”) Series. The youngest of the Permian Basin sediments are referred
to as the Lopingian (“Ochoa”) Series. The Ochoan series includes the Castile, Salado, Rustler, and
Dewey Lake formations. Ochoan units on the shelf include the Salado, Rustler, and Dewey Lake
Formations. Castile Formation usage is restricted to the deposits within the Delaware Basin only
(Figure 3.2-2). The Ochoan in the Permian Basin contains no hydrocarbon reservoirs on the shelf
(Nance, 2020a). The basal Salado Formation forms the ultimate top seal for the underlying
Guadalupian reservoirs and effectively inhibits hydrocarbon migration into Ochoan units (Nance,
2020a). Lack of a seal above the Ochoan precludes widespread entrapment within the interval of
hydrocarbons that may have been generated within the series. Ochoan strata are not hydrocarbon
productive in the Permian Basin except for a few very small, isolated reservoirs in the Castile
Anhydrite in the northern part of the Delaware Basin (Broadhead, 2017). The Castile is considered to
be the top seal for Delaware Basin hydrocarbon reservoirs and is responsible for controlling migration
of hydrocarbons from basinal source beds into reservoirs on the surrounding shelves (Hills, 1984).
Anhydrite is the dominant rock type in the Castile Formation, along with limestone interlaminated in
anhydrite, thin beds of limestone, and minor amounts of dolomite and magnesite, and halite is present
as several massive beds in the formation in the subsurface but is much less prominent than the halite
in the overlying Salado Formation (Bachman, 1984). The interlaminated anhydrite and limestone are
distinctive lithologic features of the Castile Formation and are thought to represent annual cycles of
sedimentation (Bachman, 1984).

The regionally extensive Salado Formation includes thick evaporite deposits and records a long-term
salinity crisis in the region (Nance, 2020a). The Salado includes halite, minor beds of anhydrite, and
commercial deposits of potash minerals (Bachman, 1984). The contact between the Castile and the
overlying Salado Formations is sharp and most places and is between massive beds of anhydrite in
the Castile and a sequence dominated by halite, potash minerals, and thin beds of anhydrite in the
Salado (Bachman, 1984). The Rustler Formation overlies the Salado, and consists of dolomite,
evaporites, and siliciclastics and marks the last major migration of marine waters into the Permian
Basin (Ruppel, 2019). Red beds of terrigenous sands in the Rustler Formation resulted from eolian
sediment transport. These red beds grade downwards into evaporites of the Salado and Castile
Formations and are composed of red-orange silts and sandstones with interbeds of gypsum or
anhydrite and halite. The Rustler carbonates, evaporites, and siliciclastics mark a relatively
abbreviated return of marginal-marine conditions to the region (Nance, 2020a). The Dewey Lake
Formation rests conformably on the Rustler Formation and consists mainly of redbeds and minor
gypsum, alternating thin, even beds of moderately reddish-brown to moderately reddish-orange
siltstone and fine-grained sandstone (Bachman, 1984). The Dewey Lake sediments mark the
youngest episode of preserved Permian deposition in the region, after which a significant net-
depositional hiatus prevailed until the onset of Late Triassic sediment accumulation (Nance, 2020a).
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Beds of Triassic age rest unconformably on, and overlap, the Dewey Lake Formation, and exposures
of these rocks in southeastern New Mexico are dark reddish-brown, cross-laminated, poorly sorted
conglomerate sandstones with interbeds of dark reddish-brown sandy shale (Bachman, 1984). These
Triassic units were deposited in a fluvial—deltaic—lacustrine system and signaled the onset of net
deposition during overall wetter conditions after a protracted period of net nondeposition (Nance,
2020a; Bachman, 1984).
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Figure 3.2-1: Structural setting (panel A) and general lithologies (panel B) of the Permian Basin. The
location of the Independence AGI Wells is shown by the red square. (Modified from Wright,

1962; Fitchen, 1997) (Modified from Figure 12 of Class Il permit application for
Independence AGI #2, Geolex, Inc.).
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3.23 Faulting

The Permian Basin region has a complex tectonic history, shaped by several convergent and
divergent events from the Proterozoic through the Cenozoic (Neogene). The Delaware Basin is
defined by a complex network of basement-rooted faults. Recent regional 3D structural framework
and kinematic models by Horne et al. (2021) provides interpretations of basement-rooted faults in the
Delaware Basin. This region contains more than 650 basement-rooted fault surfaces, dominated by
“primary” north-northwest—south-southeast-striking high-angle reverse faults that bound “secondary”
fault orientations west-northwest—east-southeast and west-southwest—east-northeast (Horne et al.,
2021). Their kinematic model suggests that the primary structural grain formed first in response to
the encroaching Ancestral Rocky Mountain orogenic front, and the secondary fault zones formed
under the combined stresses from the Ancestral Rocky Mountain and Marathon-Ouachita
convergence fronts, which compartmentalized the Delaware Basin and Central Basin Platform (Horne
et al., 2021).

To identify subsurface structures in the area of the Independence AGI Wells, Geolex evaluated and
interpreted licensed seismic survey data (WesternGeco South Lea Survey) covering the Lea County
area of interest. These findings and interpretations specific to the Dark Horse Facility area are
discussed further in Section 3.5.

3.3 Lithologic and Reservoir Characteristics of the Siluro-Devonian Formations

The Siluro-Devonian Injection Zone includes the Devonian Thirtyone Formation, Silurian Wristen
Group and Fusselman Formation, collectively referred to as the Siluro-Devonian. These strata
commonly include numerous intervals of dolomites and dolomitic limestones with moderate to high
primary porosity. Additionally, the Siluro-Devonian Injection Zone includes significant regions of
secondary, solution-enlarged porosity produced during periods where strata were subaerially
exposed and significant karst features developed. These karst features are frequently developed in
the Fusselman Formation and include solution enlarged cavities and fractures. Fracture networks
through the Siluro-Devonian section are substantial enough to provide additional permeability that is
not readily apparent on geophysical well logs. The porous zones of the Siluro-Devonian are separated
by tight limestones and dolomites.

In evaluating the location of the Independence AGI Wells, an in-depth review of licensed seismic
survey data (WesternGeco — South Lea Survey) was completed to support the evaluation that the
Siluro-Devonian reservoir exhibited sufficient porosity potential to accommodate the needs of the
Independence AGI Wells. Seismic inversion data, specifically impedance attributes, were evaluated
to identify reservoir targets with significant porosity potential in the Siluro-Devonian reservoir. As a
result of this review, the location in Section 20, T25S, R36E was selected as it was observed to
overlay an expansive region of porosity in the upper Devonian, Wristen, and Fusselman strata.
Based on the geologic evaluation of the subsurface, AGlI was recommended between depths of
approximately 16,080 to 17,683 feet TVD (16,477 to 18,080 feet measured depth). Figure 3.3-1
includes a type log of the Siluro-Devonian Injection Zone that includes the formation tops identified
at the location of Independence AGI #1 and illustrates the sufficient low-porosity intervals overlying
the target injection reservoir. Anticipated formation tops underlying the Independence AGI #2 location
are included in the following Table 3.3-1. In the area of the Independence AGI Wells, depth to
Devonian strata increases to the southwest and the Independence AGI Wells lie downdip of a
structural high to the east (Figure 3.3-2).

Units overlying the Siluro-Devonian Injection Zone provide an excellent caprock to prevent the upward
migration of injectate out of the target reservoir. This caprock includes 335 feet of dense Woodford
Shale overlain by at least 796 feet of Mississippian limestone (Table 3.3-1). These units will provide
a geologic seal above the porous carbonates of the Siluro-Devonian Injection Zone providing
protection to shallow groundwater resources and overlying pay intervals.
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Figure 3.3-3 includes structural cross section A-A’ covering the area of Independence AGI #2 and
highlights the lateral extent of available upper Devonian porosity and the regional coverage of
overlying caprock in the area. As shown in Figure 3.3-2, there are two (2) faults located approximately
one (1) mile east and one (1) mile north from the SHLs of the Independence AGI Wells. These
structures were identified through review of licensed 3D seismic survey data and are discussed
further in Section 3.5.
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Figure 3.3-1: Type log of the Independence AGI #1, illustrating identified formation tops in TVD.

Anticipated formation tops for the Independence AGI #2 are included in Table 3.3-1
(Modified from Figure 14 of Class Il permit application for Independence AGI #2, Geolex,
Inc.)
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Table 3.3-1: Anticipated formation tops at the Independence AGI #2 location. (Extracted from Table 6 of
Class Il permit application for Independence AGI #2, Geolex, Inc.)

FORMATION DEPTH DEPTH FORMATION DEPTH DEPTH
(TVD) (MD) (TVD) (MD)
Dockum 485 485 Bone Spring 8,467 8.632
Ochoa-Dewey 747 747 Wolfcamp 11.131 11.387
Rustler 1,130 1.130 Strawn 12.004 12,289
Salado 1,720 1,720 Atoka 12,733 13,044
Tansill 3,401 3.401 Morrow 13.541 13.880
Yates 3.461 3.461 Barnett 14.949 15.336
7 Rivers 3.542 3.542 Osage 15.380 15.703
Queen 3.663 3.663 Woodford 15,745 16,142
Capitan Reef 3,935 3.943 Devonian 16,080 16.477
Bell Canyon 5425 5.484 Wristen 16.467 16.864
Cherry Canyon 6.277 6.364 Fusselman 17,201 17.598
Brushy Canyon 7.058 7.174 Montoya 17.684 18.081
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Figure 3.3-2: Structure contour map showing the top of the Siluro-Devonian target reservoir. Two (2)
faults identified in review of 3D seismic data are shown with red dashes. Also, shown are wells within 1
mile of the Independence AGI Wells that penetrate the Siluro-Devonian target zone. Cross section A—- A’
is shown in Fiqure 3.3-3. (Modified from Figure 15 of Class Il permit application for Independence AGI
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#2, Geolex, Inc.) Not shown: The BHL of the Independence AGI #1. The BHL deviates 446’ southeast of
the SHL, as seen in Figure 3.1-1.
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Figure 3.3-3: Structural cross section A-A’ showing porosity profile from nearby wells penetrating the
Siluro-Devonian Injection Zone and regional extent of overlying Woodford Shale caprock.
The Independence AGI #2 Injection Zone is from 16,080 feet TVD to 17,683 feet TVD (red
bar). (Modified from Figure 16 of Class Il permit application for Independence AGI #2,
Geolex, Inc.)

3.4 Chemistry of Siluro-Devonian Interval Formation Fluids

A review of formation waters from the U.S. Geological Survey National Produced Waters
Geochemical Database v. 2.3 identified twenty-one (21) wells with analyses of fluid samples collected
from the Siluro-Devonian interval. These samples were collected from wells within approximately
fifteen (15) miles of the Independence AGI Wells. Results of laboratory analysis to determine their
composition are summarized in Table 3.4-1. These results have been supplemented with samples
collected from Independence AGI #1 on May 31, 2021 which show Total Dissolved Solids (“TDS”)
values ranging from 109,000 to 115,000 parts per million (“ppm”).
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Table 3.4-1: Summary of Siluro-Devonian produced water analyses from nearby wells (U.S. Geological
Survey National Produced Water Geochemical Database v. 2.3) * (Extracted from Table 7 of
Class Il permit application for Independence AGI #2, Geolex, Inc.)

AFPI WELL NAME CONCENTRATION (parts per million)

DS HCO3 | Ca Cl K+Na Mg Na S04
3002548081 | Ind. AGI 1 110000 | 342 5600 | 68000 | 32559 759 31800 | 664
3002510945 | Hill-federal D 1 112959 | 288 6264 | 67390 | 34340 1912 | - 2765
3002510947 | EC Hill-federal 1 35639 - 1369 | 22070 592 11608 | -
3002511126 | JR Holt A3 116415 | 154 7501 | 71110 | 34680 1767 | - 1203
3002511196 | S. Mattix Unit 3 68431 990 3180 | 40960 | 21690 974 - 37
3002511202 | S. Martix Unit 11 67130 853 3075 [ 40430 | 16950 2348 | - 1474
3002511383 | Hodges B 3 81712 722 4320 | 47500 | 25400 1030 | - 2740
3002511556 | Blocker-federal4 | 57675 595 2850 | 34030 | 18370 619 - 1211
3002511747 | Ab Coates FED 82794 o977 2408 | 47200 | 28190 851 - 3168

D2
3002511760 | Ida Wimberley 5 63817 360 2774 | 35870 | 20750 621 - 3442
3002811763 | Ida Wimberley 9 61040 900 2680 | 35600 | 19560 800 - 1500
3002511765 | Carlson-federal 66418 690 3002 | 37650 | 20390 1339 | - 3347
A3

3002511812 | Clyde Lanehart 1 99879 687 4753 | 60410 | 32610 828 - 591
3002511818 | Copper 1 27506 1089 1384 [ 15270 | 8144 240 - 1079
3002511863 | Amott Ramsay B3 | 158761 | 476 17240 | 100300 | 35400 5345 | - -
3002511886 | Dabbs 1 101036 | 540 5393 | 61630 | 30380 2183 | - 910
3002511890 | Sam Dabbs 1 85150 675 5368 | 50260 | 25130 1395 | - 2322
3002511907 | Amoft Ramsay F9 | 58220 367 1546 | 32790 | - 278 20430 | 2816
3002511950 | Farnsworth FED 6 | 31931 302 7196 | 20450 | 1151 2241 - 591
3002512272 | LE Elliott FED H1 | 58687 761 3004 | 35460 | 18980 482 - -
3002512286 | JB McGhee 1 62392 552 2696 | 34380 | 20060 702 - 4002
3002521601 | North Custer Mt 1 | >64.000 | 1610 2136 | 36230 | 21830 403 - 1950

These analyses report TDS in the area of the Independence AGI Wells ranging from 27,506 to
158,761 ppm with an average of 75,981 ppm. The primary constituent in sampled formation waters
is the chloride ion, with an average concentration of 45,227 ppm. The closest well, Independence
AGI #1, at approximately 3,000 feet away from the Independence AGI #2 BHL, has reservoir fluids
with a TDS value of approximately 110,000 ppm, and chloride ions in concentrations of approximately
68,000 ppm. Based on this data, the Siluro-Devonian reservoir fluids are anticipated to be completely
compatible with the TAG injectate.

3.5 Potential for Induced Seismicity in the area of the Dark Horse Facility

To evaluate the potential for seismic events in response to injected fluids, Pifion conducted an
induced-seismicity risk assessment for the area surrounding the Independence AGI Wells. This
estimate (a) models the impact of seven (7) injection wells over a thirty (30) year injection period, and
(b) estimates the fault-slip probability associated with the simulated injection scenario(s). This
analysis was completed utilizing the Stanford Center for Induced and Triggered Seismicity’s Fault
Slip Potential (“FSP”) model developed by Walsh and Zoback, 2016.

To identify subsurface structures in the area of the Independence AGI Wells, Pifion evaluated and
interpreted licensed seismic survey data (WesternGeco — South Lea Survey) covering the Lea County
area of interest. Based on this review, Pifion identified eight (8) subsurface faults in the area
surrounding the Independence AGI Wells (Figure 3.5-1). The closest fault is observed to be located
approximately one (1) mile east of the Independence AGI Wells. Major faults in the area (those
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exhibiting significant lateral extent) generally strike NNW-SSE with minor faults striking NE-SW and
NW to SE.

Due to the location of faults relative to the Independence AGI Wells and the general low density of
injection wells in the immediate area of the Independence AGI Wells, it is anticipated that the injection
scenario(s) will not pose any elevated risk of injection-induced fault slip. To support the interpretation
that these structures would not be affected by operation of the Independence AGI Wells, a fault-slip
probability analysis was completed to quantify the risk associated with injection operations in the area
surrounding the Independence AGI Wells, and although the risk of induced seismicity is low, a seismic
monitoring station was installed at the facility prior to the commencement of injection into
Independence AGI #1. The station transmits data to the New Mexico Tech Seismic Network and will
aid the state in seismicity interpretations.

To calculate the fault-slip probability for the model simulations, input parameters characterizing the
local stress field, reservoir characteristics, subsurface features, and injected fluids are required.
Parameters utilized and their sources for the area surrounding the Independence AGI Wells are
included in Table 3.5-1. Additionally, Table 3.5-2 details the injection volume characteristics and
locations of the injection wells modeled in the injection scenario(s). To ensure the model simulations
provide a conservative estimation of induced-seismicity risk, injection wells included in the simulations
were modeled utilizing their maximum anticipated daily injection volumes as recorded by NMOCD
approved permits. Due to the minimal reported injection volume of the Jal North Ranch SWD #1 (30-
025-27085) which is approximately 5.3 miles to the east northeast of the Independence wells, a
potential of 10,000 bpd was assumed to account for the potential of increased injection rates due to
future needs of the operator or any future workover that may improve the injectivity of this well.

Daily maximum injection volumes utilized in the fault-slip probability model range from 4,265 to 30,000
bpd (Table 3.5-2). In submission of the Class Il injection well applications, Pifion requested approval
to operate the Independence AGI Wells for a period of at least thirty (30) years, however, the duration
of the FSP model simulation was increased to forty (40) years to characterize the reservoir effects of
injection wells that are currently operating and have been in operation since 2010. Figure 3.5-2 shows
the resultant pressure front and single well radial pressure solutions, as predicted by the FSP model,
after thirty (30) years of injection at the maximum injection rates.

For this study, limitations of the FSP model required a conservative approach be taken in determining
the fault-slip probability of the injection scenario. Specifically, the FSP model is only capable of
considering a single set of fluid characteristics and this study aims to model an injection scenario that
includes both brine injection and AGI. To ensure a conservative fault-slip probability estimate, the
Independence AGI Wells were simulated utilizing the characteristics of a brine injectate. This
approach yields a more conservative model prediction as brine displays greater density, dynamic
viscosity, and is significantly less compressible than TAG. For comparison, characteristics of TAG at
the anticipated reservoir conditions, as modeled by AQUAIlibrium™ are shown in Table 3.5-1.

Generally, faults considered in this assessment are predicted by the FSP model to have very low
potential for injection-induced slip and operation of the Independence AGI Wells is not predicted by
the model to contribute significantly to the estimate of risk (Table 3.5-3 and Figure 3.5-3). Table 3.5-
3 summarizes the predicted pressure change along each fault segment and includes the model-
derived pressure change necessary to induce slip for each feature. Fault-slip probability values range
from 0.00 to 0.05 with the majority of fault segments predicted to have zero probability of slip (Table
3.5-3). Major faults (faults 4, 7, and 8 in Figure 3.5-1) in the area, which would have the greatest
energy release potential upon slip, are predicted to have zero probability for slip in response to the
modeled injection scenario.

In summary, no structures included in the modeled simulations are predicted to be at increased risk
for injection-induced slip in response to the injection scenario presented. Features estimated to have
a non-zero slip potential are generally smaller-scale features and predicted probabilities are very low
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(£ 0.05). Furthermore, subsequent model simulations in which contribution from Independence AGI
#2 is excluded illustrate that operation of the Independence AGI #2 will have little impact on conditions

near the identified faults in the area due to significantly lower proposed injection volumes in
comparison to nearby brine injection wells.

Explanation

L o T e e SR ,C/ AGI #1 SHL
. VR A e / AGI#2SHL |
eF 3 i vy 3002527085 |
5 10,000 bpd | 4 Nearby SWD
3 ' . PSR Identified Faults
v 30,000 bpd S _
~ 4265bpd || : R 1
1 pe ! S\ . 30-02545795

30,000 bpd
. i

S 30-025-24287
6,800 bpd —

; 30-025-43360 [
20,000 bpd  EF

Figure 3.5-1: Map showing Siluro-Devonian injection wells and subsurface identified faults in the vicinity

of the Independence AGI Wells. (Modified from Figure 18 of Class Il permit application for
Independence AGI #2, Geolex, Inc.)
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Table 3.5-1: Input parameters and source material for FSP model simulations. (Extracted from Table 10
of Class Il permit application for Independence AGI #2, Geolex, Inc.)

Modeled Parameter Input Value ?ﬁ};ablm‘y UOM | Source

Stress

Vertical Stress Gradient 1.05 0.105 psig/ft  Nearby well estimate

Max Horizontal Stress Direction N75E 5 Deg Lund Snee & Zoback, 2018

Reference Depth 17000 ft Nearby well evaluation

Initial Res. Pressure Gradient 0.43 0.043 psig/ft  Lund Snee & Zoback, 2018
Nearby well evaluation

Aj Parameter 0.6 0.06 - Lund Snee & Zoback. 2018

Reference Friction Coefficient (i) 0.6 0.06 - Standard value

Hydrologic

Aquifer Thickness 1500 0 ft Nearby well evaluation

Porosity 35 0.35 % Nearby well evaluation

Permeability 20 2 mD Nearby well evaluation

Material Properties

Density (Water) 1040 40 Kg/m® Standard value

Dynamic Viscosity (Water 0.0008 0.0001 Pas Standard value

Fluid Compressibility (Water) 3.6x 10710 0 Pal Standard value

Rock Compressibility 1.08x 107 0 Pa’ Standard value

Acid Gas Properties (@ 7,370 psig & 228 °F

Density 821.80 - kg/m®*  AQUAIlibrium™

Dynamic Viscosity 8.067x10° - Pas AQUAIlibrium™

Table 3.5-2: Location and characteristics of injection wells modeled in the FSP assessment. (Extracted
from Table 11 of Class Il permit application for Independence AGI #2, Geolex, Inc.)

# | API Well Name LAT LONG Volume Start | End
(bbls/day) | (vear) | (vear)
1 | 3002548081 | Independence AGI#1 | 32.120855 | -103.291021 | 4265 2020 | 2052
2 - Independence AGI#2 | 32.111454 | -103.288812 | 4265 2022 2052
3 | 3002524287 | Crosby Deep #2 32.089508 | -103.166733 | 6800 2010 | 2052
4 | 3002545795 | Sholes Deep SWD #1 | 32.110998 | -103.201266 | 30000 2020 | 2052
5 | 3002527085 | Jal N. Ranch SWD #1 | 32.139347 | -103.203911 | 10000* 2017 | 2052
6 | 3002525046 | West Jal B Deep #1 32.132091 | -103.280708 | 30000 2015 2052
7 | 3002543360 | Kimberly SWD #1 32.083537 | -103.194274 | 20000 2019 | 2052
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Figure 3.5-2: Summary of model-predicted pressure effects in response to the simulated seven (7) well
injection scenario. (Extracted from Figure 19 of Class Il permit application for Independence
AGI #2, Geolex, Inc.)
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Table 3.5-3: Summary of model-simulation results showing the required pressure change to induce fault
slip, actual change in pressure as predicted by the FSP model, probability of fault slip at the
end of the thirty (30) year injection scenario, and fault-slip probability when Independence
AGI #2 is excluded from simulation. (Extracted from Table 12 of Class Il permit application for
Independence AGI #2, Geolex, Inc.)

Fault# | Segment | APressure necessary | Actual APressure | Fault Slip Potential FSP
# to induce fault slip at 2052 at 2052 (excluding AGI #2)

i 1 3137 109 0.00 0.00

2 4357 103 0.00 0.00

3 1786 93 0.00 0.00

4 1201 83 0.01 0.01

2 5 1197 253 0.05 0.05

3 6 6869 186 0.00 0.00

7 6298 168 0.00 0.00

4 8 5645 277 0.00 0.00

9 4610 194 0.00 0.00

10 5005 117 0.00 0.00

11 2709 70 0.00 0.00

12 5302 63 0.00 0.00

3 633 57 0.00 0.00

14 6899 51 0.00 0.00

15 4197 46 0.00 0.00

5 16 1101 192 0.03 0.03

17 1085 199 0.02 0.02

6 18 1554 234 0.04 0.04

7 19 6012 290 0.00 0.00

20 6680 241 0.00 0.00

21 6914 133 0.00 0.00

22 6758 61 0.00 0.00

23 6931 33 0.00 0.00

24 6590 25 0.00 0.00

8 25 6508 250 0.00 0.00

26 6327 334 0.00 0.00

27 5455 228 0.00 0.00

28 6305 174 0.00 0.00

29 6684 89 0.00 0.00
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Fault Slip Potential

Panel A. Fault-slip probability threughout the entire simulated injection period. FSP model results suggest
no signitficant risk of injection-induced slip along any feature included in the simulation.
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Panel B. Map view illustrating the model-estimated slip potential of faults at the end fo the 42-year injection
scenario. Any feature estimated to have a non-zero slip potential determination is labeled on the above map.

Figure 3.5-3: Summary of model-determined fault-slip probabilities over the simulated injection period

(2010-2052). (Modified from Figure 20 of Class Il permit application for Independence AGI
#2, Geolex, Inc.)
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3.6 Groundwater Hydrology in the Vicinity of the Dark Horse Facility

Based on the New Mexico Water Rights Database from the New Mexico Office of the State Engineer,
there are fifteen (15) water wells and points-of-diversion located within a two (2) mile radius of the
Independence AGI Wells. Of these wells, the closest is located approximately 0.34 miles away and
has a total depth of 505 feet (Figure 3.6-1 and Table 3.6-1). The remaining fourteen (14) wells within
the two (2) mile radius have depths of approximately 240 to 600 feet deep, collecting water from
Alluvium and the Triassic red beds. The shallow freshwater aquifer will be protected as the
Independence AGI Wells are designed to isolate shallow zones via a five (5) string casing design
including a surface casing interval that extends to 1,230 feet within the Rustler Formation, effectively
isolating shallow groundwater resources (Figures A1-1 and A1-2).

The area surrounding the Independence AGI Wells is arid and there are no surface water bodies
within a two (2) mile radius.

Explanation

j{ Independence AGI #1 (SHL)

/ Independence AGI #2 (SHL)

B \Water Wells

CP01170POD 5 5

Owner: NGL South Ranch O 1-mile radius

Depth: 505 feet i " _
Date Drilled: Nov. 2014 || |:| Dark Horse Outline

CP 00465 POD 1

Owner: NGL South Ranch
Depth: 560 feet

Date Drilled: Aug. 1963

Figure 3.6-1: Reported water wells within 1-mile radius of the SHLs of the Independence AGI Wells. The
BHLs for AGI #1 and #2 are not shown. (Extracted from Figure 17 of Class Il permit application for
Independence AGI #2, Geolex, Inc.) Only SHLs shown for the Independence AGI #1 and #2 wells.
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Table 3.6-1: Water wells within one (1) mile of the Independence AGI Wells (Retrieved from the New

Mexico Office of the State Engineer’s Files on October 4, 2021). (Extracted from Table 8 of
Class Il permit application for Independence AGI #2, Geolex, Inc.)

POD # Source Use Owner LAT LONG Distance | Depth | Date
(NADS83) | (NADS3) (miles) (feet) | Completed

CP1170 Shallow Commercial | NGL South 32.121417 | -103.296667 | 0.34 505 11/2014

POD S5 Ranch

CP 465 Shallow Commercial | NGL South 32.119465 | -103.299882 | 0.53 560 08/1963

POD 1 Ranch

According to Order No. 190 of the New Mexico Office of the State Engineer signed March 22, 2021,
the Capitan Underground Water Basin, within which the Independence AGI Wells lie, is closed
indefinitely to new appropriations of water. Therefore, no new water wells are anticipated to be
constructed during the Independence AGI Wells’ anticipated thirty (30) year operation period. Due to
the shallow completion depths of the few groundwater wells in the area surrounding the
Independence AGI Wells, it is highly unlikely that groundwater wells will serve as conduits for CO2
leakage to the surface.

Geolex conducted a review of Geology and Ground-Water Conditions in Southern Lea County, New
Mexico (Nicholson and Clebsch, 1961) to identify published groundwater data representative of
nearby water wells in the area surrounding the Independence AGI Wells. Table 3.6-2 summarizes
the wells identified in this review and the results of those analyses.

Table 3.6- 2: Chemical analysis results of samples collected from water wells in the area surrounding

the Independence AGI Wells (Nicholson and Clebsch, 1961 — Geology and Groundwater
Conditions in Southern Lea County, New Mexico). (Taken from Table 9 of Class Il permit
application for Independence AGI #2, Geolex, Inc.)

Historical Location Location Depth Ca Mg Nat+K | HCOs | SO4 Cl NOs
Owner (I-R-S) (Qtr-Qtr) (ft) (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm)
Sun Oil Co. 25-37-15 NE/4 NE/4 - 307 98 271 145 737 610 9
City of Jal 25-37-19 NE/4 NE/4 500 55 49 170 376 280 71 0.4
City of Jal 25-37-19 SE/4 NE/4 450 34 43 175 264 286 54 0.5
City of Jal 25-37-20 NW/4 SWi4 70 - - - 150 145 168 7.6

This analysis confirms that the Independence AGI Wells pose no risk of contaminating groundwater
in the area as (a) the well design includes material considerations to protect shallow groundwater
resources, and (b) there are no identified conduits that would facilitate migration of injected fluids to
freshwater-bearing strata nor to the surface.

3.7 Historical Operations

3.71 Dark Horse Facility and Independence AGI Wells

Pifion operates the Dark Horse Facility which treats sour natural gas that is delivered to the facility
from gathering systems in the area. These gathering systems are shown in Figure 3.7-1. Figure 3.7-
2 shows the major process units and the H,S and gas detection sensors. The figure in Appendix 10
shows the process block flow diagram for the Dark Horse Facility. The Dark Horse Facility is designed
to treat produced natural gas containing H>S and CO- and handles and/or generates sulfur dioxide
(SO2). Ameredev received authorization to inject H.S and CO, from the NMOCD and drilled and
completed Independence AGI #1, which is utilized for the injection and permanent sequestration of
TAG. Procedures and materials used by Ameredev for well operations and construction are
consistent with NMOCD regulations pertaining to “Protection from Hydrogen Sulfide during Drilling,
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Completion, Workover and Well Servicing Operations” (NMAC 19.15.11.11). Following drilling and
completion of the Independence AGI #1, and after approval by NMOCD, Ameredev contributed and
assigned operations of the well to Pifion. Pifion became the operator of record for the Independence
AGI #1 on August 24, 2021.

EXFLLANATION
@ Well Development Projects
. Treatment Facility Surface Lands

B WhiteHorsexComprassor Station
| == Low Pressure Gas Gathering Lines

= 16-inch High-Pressure Pipeline
’p/ Independence AGI #1

Figure 3.7-1: Location of gas gathering lines leading to the Dark Horse Gas Treatment Plant and White
Horse Compression station. Low pressure lines either lead to the compressor station or
directly to the treatment plant. Gas sent to the compressor station is sent to the treatment
plant via a 16-inch high-pressure pipeline.
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Figure 3.7-2: Detailed Dark Horse Facility schematic illustrating the location of major process units, all emergency equipment, HzS. and gas detection sensors, sirens and beacons, and major gas flow lines at the facility.
(Taken from Figure 2 of the H.S Contingency Plan for Dark Horse Gas Treatment Facility, Geolex, Inc.). The yellow circles indicate the location of fixed H;S sensors.
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Figure 3.7-2.b: Dark Horse Facility General Flow and Measurement Schematic illustrating the location of flow and gas composition meters for the facility related to the calculation of CO; for this facility.
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3.7.2 Operations within a 2-mile radius of the Independence AGI Wells

Appendix 3 summarizes in detail all NMOCD recorded wells within a two (2) mile radius of the
Independence AGI Wells. These wells are shown in Figure 3.7-3 and include active, plugged, and
new (permitted but not yet drilled) well locations. In total, there are fifty-four (54) wells within a two (2)
mile radius of the Independence AGI Wells. Of these, there are ten (10) active wells, thirty-three (33)
permitted wells, and eleven (11) plugged wells.

Active wells in the area include one brine injection well completed across the Strawn through
Fusselman formations, and nine (9) active oil and natural gas wells completed in various other strata.
There are two (2) third-party wells within two (2) miles of the Independence AGI Wells that penetrate
the Siluro-Devonian Injection Zone (Table 3.7-1).

The first well is an active brine injection well (West Jal B Deep #001) located approximately one (1)
mile from the Independence #2 SHL. This well was drilled to a total depth of 18,945 feet and is
permitted to inject through perforated intervals of the Strawn through Fusselman strata. A Form C-
103- Sundry Notices and Reports on Wells, submitted November 2018 contain a wellbore diagram
that shows the locations of two cast iron bridge plugs (“CIBP”). The first CIBP is at a measured depth
of 14,200 feet (within the lower Atoka Formation), and the second CIBP is at a measured depth of
17, 100 feet (within the Fusselman Formation). Despite BC & D Operating being granted approval for
injection into the Fusselman (approved by NMOCD June 2014), NMOCD records document no
reports of work to drill out the CIBP at 14,200 feet. The same Form C-103- Sundry Notices and
Reports on Wells mentioned above indicates the intent of BC & D Operating to drill out the CIBP, but
there have been no identified subsequent reports confirming completion of this work. Additionally,
reported injection volumes since the filing of the Form C-103 in November 2018 for this well do not
appear to exhibit any significant increase that might indicate this work was completed. Furthermore,
according to a search of publicly available data as of June 2023, the West Jal B Deep #001 ceased
water injection operations during or after July 2022, and water injected volumes have been reported
as “0” since July 2022.

The second well penetrating the Siluro-Devonian Injection Zone is the plugged West Jal Unit #1,
located approximately 0.67 miles from the Independence AGI #2 SHL. Final plugging operations were
completed in April 1984 and all relevant plugging reports and documents are included in Appendix 9.
The well is properly cemented through the Siluro-Devonian Injection Zone, and it is not anticipated to
be negatively affected by the operation of the Independence AGI Wells nor is it considered to be a
likely pathway for CO- leakage to the surface.

Appendix 3 and Figure 3.7-3 also show a number of wells in the area which have approved permits
to drill but are not yet drilled. The new oil and natural gas wells are targeting various production zones,
more than 4,000 feet above the Siluro-Devonian Injection Zone for the Independence AGI Wells. All
new oil and natural gas wells and injection wells are subject to the requirements of regulations
governing sealing off strata (NMAC 19.16.16.10) and casing and tubing requirements (NMAC
19.16.16.10) to prevent the contents of production or injection zones from passing into other strata.
To minimize the likelihood of leaks from new wells, NMAC 19.15.26.9 requires operators to case
injection wells “with safe and adequate casing or tubing so as to prevent leakage and set and cement
the casing or tubing to prevent the movement of formation or injected fluid from the injection zone
into another injection zone or to the surface around the outside of the casing string.” Therefore, due
to the fact that these wells do not penetrate the Siluro-Devonian Injection Zone, and that the wells
are more than 4,000 feet above the Siluro-Devonian Injection Zone, Pifion does not consider these
new wells to be pathways for CO; leakage to the surface. In the unlikely event of leakage via this
pathway, Pifion will utilize mobile monitoring to assess and quantify the leakage.
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Table 3.7-1: Wells located within a two (2) mile radius of the Independence AGI Wells that penetrate the
Siluro-Devonian Injection Zone. (Additional details are provided in Appendix 3

APl |  WellName | Pool | Status | TVD (feet)
30-025-21172 | WEST JAL UNIT #1 Plugged 17,086

30-025-48081 INDEPENDENCE AGI #1 Devonian - Active 17,750
Fusselman

30-025-49974 | INDEPENDENCE AGI #2 Devonian - New 17,683
Fusselman (proposed)
Mississippian .

30-025-25046 | WEST JAL B DEEP #001 B il Active 18,945




Figure 3.7-3: Location of all oil- and natural gas-related wells within a two (2) mile (blue line) of the
Independence AGI Wells. Colors indicate the target formation(s) for each well. The oblong shape of the
two (2) mile area accounts for the BHL of Independence AGI #2 as shown in Fiqure 3.1-1. Labels denote
the last five (5) digits of API #30-025-XXXXX. Not shown: The BHL of the Independence AGI #1. The BHL
deviates 446’ southeast of the SHL, as seen in Figure 3.1-1.
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3.8 Description of Injection Process

Once delivered to the Dark Horse Facility, sour natural gas is treated using amine to isolate H>S and
CO;. The amine (which now contains H>S and COy) is then regenerated which creates a TAG waste
stream. This TAG waste stream is then routed to on-site compression facilities that compress the
TAG waste stream into a dense phase (roughly 1,250 psig). The dense phase stream is then pumped
to upwards of 2,500 psig prior to being sent to the Independence AGI Wells, through a National
Association of Corrosion Engineers (“NACE”) rated pipe, for injection. Figure 3.8-1 is a schematic of
the surface facilities for the Independence AGI Wells. The sweet natural gas that results from the
amine scavenging process is then treated to remove water (“H.0”) and subsequently transported
offsite, via pipeline, and redelivered to Pifon’s customers at various delivery points.

For the period of September 2021 through March 2022, the TAG stream at the Dark Horse Facility
averaged 57.076% CO, and 38.703% H>S by volume, with hydrocarbons (C1 — C7) and H,O
comprising the remaining volume.

The anticipated duration of TAG injection into the Independence AGI Wells at the Dark Horse Facility
is approximately thirty (30) years.

Independence Independence o -
AGI#1 AGIl #2 '#g':‘ F;f;“:g!gzs Low Pressure Line From Sweeteners
(Active) (Proposed) P
1 AGI Compressor Facility
b 9. [ 1 .00 iy 90100 _— :
W02, psig, U~ \ /
Automatic Safety Valves
Automatic Safety Valves
X e

T Automatic Subsurface Safety Valve
Set at approx. 250 feet

"‘*--..,____ Inert annulus fluid (diesel) with

corrosion and biological inhibitors

"K 3 1/2" 80 Premium Tubing (or equivalent) from 0 to 15,730 feet TVD
31/2"G3 (corrosion resistant alloy) Tubing from 15,730 to 16,030 feet TVD

Packer Depth PT
+—— Measurement Mandrel

[

:l i Packer at 16,000 feet TVD

14— Open-hole interval from 16,080 to 17,683 feet TVD =7 . | AR &
(3000-foot deviation from surface hole location) plNON 7 | il

INCORPORATED

T

Figure 3.8-1: Schematic of surface facilities at the Dark Horse Facility and the Independence AGI Wells.
(Modified from Figure 3 of Class Il permit application for Independence AGI #2, Geolex, Inc.)
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3.9 Reservoir Characterization Modeling

The Independence AGI Wells penetrate the lower Devonian Thirtyone formation and the Silurian
Wristen and Fusselman formations and overlie the Ordovician Montoya formation. The upper
Devonian Woodford formation serves as the primary containment seal with thick shales having an
estimated permeability in the nanodarcy range.

Schlumberger’s Petrel (Version 2020.4) software was used to construct the geological models used
in this work. Schlumberger’s simulation software Eclipse Compositional E300 (Version 2020.1) was
used in the reservoir simulations presented in this MRV Plan with simulation results and visuals
provided by Geolex Inc. The model simulates solubility trapping of the injected TAG in the formation
water and/or the portion of the TAG that can exist in a supercritical phase. The modeling did not
consider CO, storage attributed to mineral and geomechanical trapping mechanisms. Also, the model
did not implicitly model storage attributed to residual trapping because insufficient information was
available to develop the hysteresis effects.

Though the Independence AGI Wells were modeled separately, similar constraints were used for
both models. The reservoir is assumed to be at hydrostatic equilibrium and initially saturated with
100% brine. The injection gas has two (2) components, H.S and CO2, with a mole fraction of 30%
and 70%, respectively. Both TAG components are assumed to be soluble into the aqueous phase.
An irreducible water saturation of 0.17 is used to generate the relative permeability curves for the
gas/water system. The external boundary conditions are specified to be Neumann boundaries and
hence no-flow with respect to mass.

3.91 AGI Injection Characterization and Modeling

Formation tops were picked from the few well logs available for the area and geophysical
measurements and mapped to construct the structural surfaces for the Silurian-Devonian reservoir
between the underlying Montoya and capping Woodford formations. The geologic model extends
approximately twenty (20) square miles with an irregular polygonal edge (Figure 3.9-1) and includes
relevant subsurface features (e.g. faults, folds) and nearby injection wells. The simulation grid is
comprised of 292 simulation layers characterizing eight (8) discrete zones. Horizontal spacing is
uniform at 500 x 500 feet throughout the model, and the numerical grid overall contains 923,000 grid
cells. Figure 3.9-1 shows the structural surface for Layer 1, covering the top of the reservoir
immediately below the Woodford cap. Porosity data derived from the Independence AGI #1 well logs
augmented by 3D seismic survey impedance data along with drill-stem and injection tests were used
to populate the model porosity values (Figure 3.9-2). A porosity-permeability relationship was
established to develop a correlation to populate 3D distribution of permeability (Figure 3.9-3). The
permeability distribution signifies a fairly tight formation with typical values ranging from 1.0 to 79.0
millidarcies. Figure 3.9-4 shows the permeability distribution in Layer 1 of the model at the top of the
Devonian Thirtyone Formation (see Section 3.3.1). Separate scenarios were run for non-transmissive
faults and for permeability across faults.

34
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Figure 3.9-1: Structural surface for top of Layer 1 (top) of

the geological and numerical model. Only SHLs
shown for the Independence AGI #1 and #2 wells.
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Figure 3.9-2: Model layer porosities for Zone 1 (top) and Zones 7 and 8 (bottom). Porosities are based
on 2 wells, 3D seismic impedance surveys, and well stem tests. Only SHLs shown for the
Independence AGI #1 and #2 wells.
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Figure 3.9-3: Geological zones and ranges of the properties for the Siluro-Devonian geologic model
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Figure 3.9-4: Graphic showing the permeability distribution in Layer 1 of the model representing the
Thirtyone formation. Plan view. Only SHLs shown for the Independence AGI #1 and #2 wells.

3.9.2 Simulation Modeling for the Independence AGI Wells

Once the geological model was established, numerical modeling was performed to:
1. Assess the maximum injection rate with respect to estimated maximum bottomhole pressure
(“BHP”) to ensure safe operation, and
2. Estimate the modeled extent of the injected TAG after thirty (30) year injection period and five
(5) year post injection monitoring period.

The reservoir is assumed to be initially saturated with 100% brine and exhibit hydrostatic equilibrium
with the initial pressure based on the measured pressure at the top of the reservoir pre-injection. The
injection gas has two (2) components, H.S and CO,, with a mole fraction of 30% and 70%,
respectively. Gas is injected for 30 years at a rate of 1,036.73 tonnes per day (378,399 tonnes per
year or 11,351,970 total tonnes) followed by a 5-year rest period. Permeability curves for the
multiphase gas/water system are defined for three (3) material ranges with a residual liquid saturation
between 40% and 65%. An estimated maximum BHP of 9,730 psig, based on the calculated fracture
pressure gradient, was imposed on the Independence AGI #1 to ensure safe injection operations.
This pressure was important for Independence AGI #1 in the model scenario where all TAG was
injected into Independence AGI #1, but otherwise simulations showed pressure at the Independence
AGI Wells remaining below this threshold. In all simulations where West Jal Deep B #001 injected
30,000 bpd of brine into the reservoir, the West Jal Deep B #001 would need to decrease injectivity
to remain below its permitted threshold pressure. Present modeling work does not indicate sufficient
connectivity between the West Jal Deep B #001 and the Independence AGI Wells to impact AGI
injectivity under all other modeled scenarios. Figure 3.9-5 shows the calibrated cumulative gas
injection and field pressure profile during pressure testing at Independence AGI #1. AGI rates are
lower than target numbers and limited data are available so a more detailed calibration cannot yet be
constructed. An injection forecast model was performed for a period of thirty (30) years with injection
and then a five (5) year post-injection rest period to ascertain fluid movement and pressure evolution.
Figure 3.9-6 shows the injection profile for the forecasting period which showed that the target
injection rate could be hit in all scenarios except Scenario 5. The model showed that all the injected

38



gas remained in the reservoir and there was no substantive change in the size of the TAG extent
compared at the end of injection and five (5) year post injection period.
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Figure 3.9-5: Graph showing calibrated cumulative gas injection and field pressure profile during
pressure testing at Independence AGI #1.
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Figure 3.9-6: Graph showing the forecast profile for the injection rate and cumulative injection volume
over the simulated period
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A considerable source of uncertainty in the plume model relates to the injectivity of the West Jal Deep
B #001 well located about one (1) mile northeast of Independence AGI #1. This well is permitted to
dispose of up to 30,000 bpd of brine into several reservoirs, including the Siluro-Devonian reservoir
used by the Independence AGI Wells, and other shallower reservoirs. It is unclear from publicly
available data how this fluid is planned to be partitioned between the various injection layers. As of
this application, the wellbore currently has CIBPs at measured depths of 14,200 feet (lower Atoka
Formation) and 17,100 feet (Fusselman Formation), restricting injection into the Siluro-Devonian
reservoir, and no fluid is currently being injected at the well. However, since this well is permitted for
injections, modeling for the present application considered two (2) end-member scenarios: (a) All
West Jal Deep B #001 injection is into shallower reservoirs and does not interact with the Siluro-
Devonian one (cases 1,2,3), or (b) all West Jal Deep B #001 volumes are injected into the Siluro-
Devonian reservoir (cases 4,5,6,7,8). The brine injection at this well is significant for several reasons:

¢ High volumes of brine injection within the Siluro-Devonian in relatively close proximity of the
Independence AGI Wells may raise pressure in the reservoir;
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o Pressure from the brine injection pushes against the advancing gas front, directing flow south
and west away from the well; and

e The West Jal Deep B #001 wellbore could be a potential leakage pathway if injection ceases
and the supercritical fluid plume from the Independence AGI Wells reaches it. Simulations
that do not include injections at this well have the TAG plume area including this well.

In all simulations with injection at West Jal Deep B #001, the local pressure at the brine injection well
rapidly rises to the breakover point and the injection rate begins dropping within the first two (2) years
of that well’s operation to maintain pressures below 80% of the breakover threshold and ensure no
rock fracturing occurs (Figure 3.9-7). It is unknown how in reality this will translate to well operations
within the Siluro-Devonian reservoir. Simulations do not indicate that the pressure increase from this
well will adversely affect the Independence AGI Wells due to the early shut down of the brine injection
well. Simulations where there is no brine injection result in the plume extending farther northeast
beyond the West Jal Deep B #001 well (Figure 3.9-8). If brine is injected, then the plume is repelled
towards the south and west, with some TAG flanking the northwest fault and extending northwest
(Eigure 3.9-9). Simulations suggest a pressure impact on Independence AGI #1 that could result in
curtailed injections under a scenario with all TAG injection in Independence AGI #1 and West Jal
Deep B #001 active (Case 5, see Figure 3.9.6).
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Figure 3.9-7: Graph showing the injection profile of the West Jal Deep B #001 brine injection well under
different injection scenarios.
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Figure 3.9-8: Map showing the largest lateral extent of the TAG when the West Jal Deep B #001 well does
not inject into the Siluro-Devonian. Colors indicate target formations for the well. West Jal Deep B #001
is the white dot northeast of the Independence AGI Wells. Not shown: The BHL of the Independence AGI
#1. The BHL deviates 446’ southeast of the SHL, as seen in Figure 3.1-1.
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Figure 3.9-9: Map showing the largest lateral extent of the TAG when the West Jal Deep B #001 injects
an initial rate of 30,000 bpd of brine into the Siluro-Devonian. Colors indicate target formations for the

well. Not shown: The BHL of the Independence AGI #1. The BHL deviates 446’ southeast of the SHL, as
seen in Figure 3.1-1.




4 Delineation of the Monitoring Areas

In determining the monitoring areas below, the extent of the TAG plume is equal to the superposition of
plumes in any layer for any of the model scenarios described in Section 3.9.

4.1

MMA - Maximum Monitoring Area

As defined in Subpart RR, the MMA is equal to or greater than the area expected to contain the free
phase CO plume until the CO plume has stabilized plus an all-around buffer zone of at least one-
half mile (Eigure 4.1-1). In general, the western margins of the plume retract to the east following the
injection period as gas flows up-dip. In this case, the farthest plume extent and hence the MMA margin
is therefore found at year 30 (year t), with the plume extent to the west shrinking by year t+5 and
stabilizing. On this side, the MMA is based on the largest plume extent which is at year 30 (t). To the
east, fault trapping and the anticline near the injection site generally prevent major movement
eastward. Beyond year 30 (t), the plume slowly expands east and northeast, finally stabilizing around
year 50 (t+20). In all cases, the plume margin polygon in Figure 4.1-1 is defined by the maximum
extent of any plume in any scenario at any simulation time, with a 0.5 mile buffer extending beyond
this polygon defining the margin of the MMA.

4.2 AMA - Active Monitoring Area

Pifion intends to define the AMA as the same area as the MMA. Per 40 CFR 98.449, AMA is defined
as the area that will be monitored over a specific time interval from the first year of the period (n =
2023) to the last year in the period (t = 2053, a 30-year injection period). The boundary of the AMA is
established by superimposing two areas:(1) The area projected to contain the free phase CO; plume
at the end of year t, plus an all-around buffer zone of one-half mile or greater if known leakage
pathways extend laterally more than one-half mile. (2) The area projected to contain the free phase
CO: plume at the end of year t + 5 (2058, or year 35 of the simulation). However, as the plume has
not fully stabilized by year t+5, the AMA and MMA in these areas is defined by the larger area of the
stable plume which occurs at year t+20. This definition includes all areas at years t, t+5, and t+20.
The zone shown in Figure 4.1-1 has a one-half mile buffer beyond the maximum plume extent of any
scenario. Pifion intends to define the AMA as the entirety of the MMA.
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Figure 4.1-1: MMA and AMA for the Independence AGI Wells. The plume extents are shown at year 35
(t+= 2058), or 5 years beyond injection time. The plume largely stabilizes by this time, with continued
minor migration updip to the northeast which is constrained by faults offsetting permeable layers. Not
shown: The BHL of the Independence AGI #1. The BHL deviates 446’ southeast of the SHL, as seen in

Figure 3.1-1.

5 Identification and Evaluation of Potential Leakage Pathways to the Surface

Subpart RR at 40 CFR 448(a)(2) requires the identification of potential surface leakage pathways for CO-
in the MMA and the evaluation of the likelihood, magnitude, and duration of surface leakage of CO; through
these pathways.

Through the site characterization required by the NMOCD C-108 application process for Class Il injection
wells and the reservoir modeling described in Section 3.9, Pifion has identified and evaluated the following
potential CO, leakage pathways to the surface.

5.1 Potential Leakage from Surface Equipment

Due to the corrosive nature of CO, and HS, there is a potential for leakage from surface equipment
at sour gas treating facilities. To minimize this potential for leakage, the construction, operation, and
maintenance of sour gas treating facilities follows industry standards and relevant regulatory
requirements. Additionally, NMAC 19.15.26.10 requires injection well operators to operate and
maintain “surface facilities in such a manner as will confine the injected fluids to the interval or
intervals approved and prevent surface damage or pollution resulting from leaks, breaks or spills.”

To further minimize the likelihood of surface leakage of CO, from surface equipment, Pifon
implements a schedule for regular inspection and maintenance of surface equipment. To further

44



minimize the magnitude and duration of detected gas leaks to the surface, Pifion implements several
methods for detecting gas leaks at the surface. These methods are described in more detail in
Sections 6 and 7. Detection is followed up by immediate response.

Likelihood: Due to the required continuous monitoring of the gas gathering and the gas processing
systems, Pifion considers the likelihood of CO, leakage to the surface via this potential leakage
pathway to be low.

Timing: Potential leakage from surface equipment remains consistent over the project lifetime.
Magnitude: Leakage mass will be quantified following the requirements of 40 CFR 98.230-238, noted
as Subpart W of EPA’'s GHGRP. Leakage mass is predicted to be less than one tenth a percent of
total injection, less than 12,000 tonnes.

Detection and quantification of any leaks from surface equipment is described in more detail in
Section 6.1 below.

5.2 Potential Leakage from Existing Wells
As shown in Figure 3.7-3 and detailed in Appendix 3, there are several existing oil and natural gas-

related wells within a two (2) mile radius around the Independence AGI Wells (Figure 4.1-1). The
deep wells discussed in Section 3.7.1 (see Table 3.7-1) also lie within the MMA/AMA.

Likelihood: The NMOCD regulations governing each wellbore within the MMA/AMA, require the
respective operators to case the well with safe and adequate casing or tubing so as to prevent leakage
and set and cement the casing or tubing to prevent the movement of formation or injected fluid from
the injection zone into another zone or to the surface around the outside of a casing string.
Additionally, the NMOCD requires each respective operator of a wellbore within the MMA/AMA to
operate and maintain their assets so that the injected fluids are confined to the approved intervals
and prevent surface damage or pollution. Regulatory citations for these requirements can be found
in 19.15.26.9 and 10 NMAC. For these reasons, the likelihood of leaks from existing wells is
considered low.

Timing: Risk of leakage at each specific existing wellbore is greatest after CO, has reached that
location and when pressures are greatest, which is towards the end of the project injection time period
discussed in Section 3.8.

Magnitude: Leakage mass is predicted to be less than one percent of total injection, less than 0.15
million tonnes.

Further details regarding the wellbores within the MMA/AMA are discussed below.

5.21 Independence AGI Wells

Independence AGI #1 has an open hole interval between 16,122 and 17,709 feet with more than 300
feet of Woodford Shale immediately above (see Figure A1-1). Independence AGI #2, which was
drilled and completed in October 2022, has an open hole interval between 16,080 and 17,683 feet
(see Figure A1-2). The combined depth to the Siluro-Devonian Injection Zone, cement program for
both wells illustrated in Figures A1-1 and 2, existence of suitable confining layers above the Siluro-
Devonian Injection Zone described in Section 3, and continuous monitoring of well operational
parameters indicates that leakage of CO- to the surface via the Independence AGI Wells themselves
is unlikely. Therefore, Pifion considers the likelihood, magnitude, and duration of CO2 emissions to
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the surface through the Independence AGI Wells to be minimal. Detection and quantification of any
leaks from Independence AGI Wells are described in Section 6.2 below.

5.2.2 West Jal B Deep #001 Well

The West Jal B Deep #001 (APl 30-025-25046) brine injection well is located one (1) mile northeast
of the surface hole locations of the Independence AGI Wells. Additional details for this well are
presented in Section 3.7.1. The wellbore currently has two CIBPs at measured depths of 14,200 feet
(lower Atoka Formation) and 17,100 feet (Fusselman Formation). These CIBPs restrict access to any
existing reservoirs located below the lower Atoka Formation, including within the Mississippian Lime
(14,544 feet), Devonian (15,380 feet), and the Fusselman (16,404 feet), and injections in this wellbore
to-date have been up-section of the relevant area. In the event of incomplete plugging of the borehole
or leakage through the well casing, the shallower reservoir is at higher pressure than the Siluro-
Devonian reservoir, and consequently it is assessed that downward flow of fluid would repel the TAG
plume from the AGI wells. Nevertheless, the potential for CO; leakage to the surface through this well
is considered possible, albeit unlikely, and monitoring for this possibility is described in Section 6.2.2.

5.2.3 West Jal Unit #1 Well

The West Jal Unit #1 well (APl 30-025-21172) was plugged and abandoned in April 1984. The
plugging documents presented in Appendix 9 indicate that the well is properly plugged to prevent
vertical migration of pressure or fluids outside of the storage reservoir with multiple CIPBs and cement
plugs, including the Siluro-Devonian Injection Zone. Pifion concludes that the risk of any magnitude
for CO, leakage to the surface through plugged and abandoned well is unlikely. However unlikely,
Pifion will conduct quantification and monitoring for as described in Section 6.

5.24 Wells Completed and Proposed to be Completed in the Wolfcamp, Bone Spring,
and Shallower Stratigraphic Units

There are several oil and natural gas wells (Appendix 3) completed or proposed to be completed in
the Wolfcamp, Bone Spring and shallower stratigraphic units within the MMA. The deepest of these
wells is completed in the Upper Wolfcamp (see Figures 3.2-2 and 3.3-1). The nearly 4,000 feet of
strata between the top of the Siluro-Devonian Injection Zone and the Wolfcamp production zone
includes nearly 300 - 400 feet of low porosity and low permeability Woodford Shale, the primary
confining unit/seal for the Independence AGI Wells (see Figure 3.3-3).

Due to the thickness of the strata between the deepest wells completed in the Wolfcamp and the
thickness of the Woodford Shale above the Siluro-Devonian Injection Zone, Pifion considers the
likelihood, magnitude, and duration of CO- leakage to the surface via this potential leakage pathway
to be unlikely. Detection and quantification of any leaks through these wells are described in Section
6.2 below.

5.3 Potential Leakage through Fractures and Faults

Faults and fractures were discussed in Section 3.2.3 and the potential for induced seismicity was
discussed in Section 3.5. The reservoir characterization modeling (Section 3.9) and the delineation
of the monitoring areas (Section 4) show that the TAG plume reaches the faults shown in Figure 3.5-
1 during the thirty (30) year injection period and the five (5) year post injection monitoring period.
Vertical permeability may be present parallel to the plane of the fault vertically, especially where the
two main faults intersect. A review of available drilling fluid records was conducted to evaluate
regional reservoir pressure conditions in the Delaware basin. Above the Siluro-Devonian injection
reservoir, mud weights utilized range from 12.1 to 15.1 pounds per gallon, while for the injection
reservoir less dense fluids were used (average of 9.0 pounds per gallon). These support the

46



interpretation that the overlying productive zones in this area are over pressured with respect to the
target reservoir, which would produce a downward gradient through any fault-parallel permeability.

Likelihood: Due to evidence that production zones overlying the Siluro-Devonian Injection Zone are
over pressured and that the basement rooted faults in the area are confined to the lower Paleozoic
up to the lower Woodford Shale, the likelihood of leakage of CO- is considered unlikely.

Timing: Risk of leakage through fractures and faults is greatest when pressures are at their highest,
which is at the end of the project injection time period discussed in Section 3.8.

Magnitude: Due to the unlikely potential noted above, anticipated leakage magnitude is negligible.

Detection and quantification of any leaks through these basement rooted faults are described in
Section 6.3 below.

5.4 Potential Leakage through the Confining / Seal System

The subsurface lithologic characterization presented in Section 3.2.2 describes the thick sequence
of Mississippian through Permian strata overlying the Siluro-Devonian Injection Zone and reveals the
existence of several excellent confining zone layers including nearly 300 - 400 feet of low porosity
low permeability Woodford Shale.

Likelihood: Due to the thickness, lateral extent, and low porosity and permeability of the Woodford
Shale, Pifion considers the likelihood of CO- leakage to the surface through the confining zone is
unlikely.

Timing: Risk of leakage through the confining / seal system is greatest when pressures are at their
highest, which is at the end of the project injection time period discussed in Section 3.8.

Magnitude: Due to the unlikely potential noted above, anticipated leakage magnitude is negligible.

Detection and quantification of any leaks through the confining zone are described in Section 6.4
below.

5.5 Potential Leakage due to Natural / Induced Seismicity

The potential for leaks initiated by induced seismicity was addressed in Section 3.5. It was concluded
that generally, faults considered in this assessment do not display significant potential for injection-
induced slip and the Independence AGI #2 is not predicted by the FSP model to contribute
significantly to the total resultant pressure front.

According to data obtained from the New Mexico Tech Seismic Observatory (2023), there have been
four (4) seismic events within the MMA since January 12, 2017 (Figure 5.6-1). These seismic events
range in magnitude of 1.16-1.88 and occurred between September 2020 and October 2021 (Table
5.6-1). The New Mexico Tech database applied a model for epicenter location that was not capable
of determining focal depth. Revisions to this database are planned for late 2023 but have not been
released at the time of this writing. Hence, earthquake depths are unknown, but accounting for the
lack of local development in the Devonian strata, and the greater development at shallower depths,
it is believed these earthquakes occurred in a shallower reservoir. Data queries with the USGS
Earthquake Catalog did not show any seismic activity within the MMA (USGS Earthquake Hazards
Program, 2023).

As noted in Section 3.5, the results of the fault slip potential model indicate no likelihood of slip on the
fault east of the Independence AGI Wells. The maximum segment slip potential was determined at
0.05 northwest of the injection wells, with AGI injections causing no increase in probability. Any slip
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would depend on the injection volumes of brine disposal wells (at present there is no brine injection
in the target area). Should fault slip occur, the short lengths of the potentially slipping segment likely
preclude large earthquakes, and seismicity would be expected to be <2.5 in magnitude. Any
earthquakes at or above this value would be carefully evaluated to determine location, depth, and
sense of motion. Remote gas observation sweeps will be conducted above or as close to the mobile
fault segment as possible at 10, 30, 100, and 365 days following the event to determine if leakage is
occurring. The rate of gas leakage will likely depend on the time required to saturate the fracture
network created by the seismic event and the timeline of this process is expected to be on order 10
to 100 days after the fracture network is exposed to gas (Hyman et al. 2019).

In the unlikely event of leakage via this pathway, Pifion will utilize mobile monitoring to assess and
quantify the leakage. Nevertheless, the NMOCC Order requires Pifion to install, operate, and
monitor for the life of the project a seismic monitoring station or stations. Seismic monitoring station
or stations are described in more detail in Section 7.6.

Likelihood: Pifion concludes that the likelihood for the creation and/or opening of vertical conduits
for CO; leakage to the surface due to induced and natural seismicity is unlikely.

Timing: Risk of leakage due to natural seismicity is not anticipated to change over the life of the
project. Risk of leakage due to induced seismicity is greatest when pressures are at their highest,
which is at the end of the project injection time period discussed in Section 3.8.

Magnitude: Due to the unlikely potential noted above, anticipated leakage magnitude is negligible.
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Figure 5.6-1: Map showing seismic event locations within the MMA for the Independence AGI wells. Not
shown: The BHL of the Independence AGI #1. The BHL deviates 446’ southeast of the SHL, as seen in

Figure 3.1-1.
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Date+Time(UTC) Latitude | Longitude  Magnitude
2021-10-30 07:14:26.600 | 32.093 | -103.275 1.16
2021-10-1112:19:51.300| 32.09 | -103.294 1.88
2021-09-09 08:23:05.600| 32.137 | -103.303 1.74
2020-10-03 03:51:12.600 | 32.159 | -103.282 1.47

Table 5.6-1: Table showing the locations, dates and times, and magnitudes of seismic events within the
MMA for the Independence AGI wells.

5.6 Potential Leakage due to Lateral Migration

Lateral migration of the injected TAG was addressed in the simulation modeling detailed in Section
3.9. The results of that modeling indicate the TAG is unlikely to migrate laterally beyond approximately
2.5 miles within the Siluro-Devonian Injection Zone to encounter any conduits to the surface.

Likelihood: Leakage to the surface due to lateral migration is unlikely.

Timing: Risk of leakage through lateral migration is greatest when pressures are at their highest,
which is at the end of the project injection time period discussed in Section 3.8.

Magnitude: Due to the unlikely potential noted above, anticipated leakage magnitude is negligible.

6 Strategy for Detecting and Quantifying Surface Leakage of CO;

Subpart RR at 40 CFR 448(a)(3) requires a strategy for detecting and quantifying surface leakage of COs,.
Pifion will employ the following strategy for detecting, verifying, and quantifying CO. leakage to the surface
through the potential pathways for CO- surface leakage identified in Section 5. Pifion considers H»S to be
a proxy for CO; leakage to the surface and as such will employ methodologies detailed in their H.S
Contingency Plan to detect, verify, and quantify CO, surface leakage. Table 6-1 summarizes the leakage
monitoring of the identified leakage pathways. Monitoring will occur for the duration of injection and the five
(5) year post-injection period.

If CO, surface emissions are detected by any of the monitoring methods listed in Table 6.1, Pinon will
quantify the mass of CO, emitted via approved emission factors such as those found in 40 CFR Part 98,
Subpart W or engineering estimates based on the operational conditions that existed at the time of surface
emission, including pressure at the point of emission, flowrate at the point of emission, duration of the
emission, and estimation of the size of the emission site. Quantification can include leak amounts based on
measurements, frequency of inspection, and other factors related to each specific identification. Pifion
maintains a Greenhouse Gas Monitoring Plan to report and quantify all leaks in accordance with 40 CFR
Part 98.

Table 6.1 — Summary of Leak Detection Monitoring
Leakage Pathway Detection Monitoring

o Distributed control system (“DCS”)
surveillance of facility operations

e Visual inspections

Surface Equipment | ¢ Inline inspections
Fixed in-field gas monitors/H.S and low
explosive level (“LEL”) monitoring network

e Personal and hand-held gas monitors
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6.1

Leakage Pathway Detection Monitoring

DCS surveillance of well operating parameters
Visual inspections
#qd;rl)endence AGI Mechanical integrity tests (“MIT”)
ndependence . L .
AGI #2 leeq |n'-f|eld gas monitors/H>S and LEL

monitoring network
Personal and hand-held gas monitors
Monitoring of well operating parameters
Visual inspections
MITs
Mobile CO- detectors
DCS surveillance of well operating parameters
Fractures and Fixed in-field gas monitors/H>S and LEL

Faults monitoring network
e Mobile CO; detectors
e DCS surveillance of well operating parameters
Fixed in-field gas monitors/H>S and LEL
monitoring network
DCS surveillance of well operating parameters
Seismic monitoring
DCS surveillance of well operating parameters
Fixed in-field gas monitors/H>S and LEL
monitoring network

Existing Other
Operator Active
Wells

Confining / Seal
System

Natural / Induced
Seismicity

Lateral Migration

Leakage from Surface Equipment

Pifion implements several tiers of monitoring for surface leakage including frequent periodic visual
inspection of surface equipment, use of fixed in-field and personal H.S sensors, and continual
monitoring of operational parameters.

Leaks from surface equipment are detected by Pifion using in-field monitors which detect H,S. The
in-field gas monitors are connected to the DCS housed in the onsite control room. If one of the gas
detectors sets off an alarm, it would trigger an immediate response to address and characterize the
situation. Additionally, Pifon field personnel, wearing personal H,S monitors, follow daily and weekly
inspection protocols which include reporting and responding to any detected leakage events.

Pifion’s internal operational documents and protocols detail the steps to be taken to verify leaks of
H.S. The following description of the gas detection equipment at the Dark Horse Facility was
summarized from the H.S Contingency Plan:

Fixed Monitors

The Dark Horse Facility has numerous ambient H,S detectors placed strategically
throughout the facility to detect possible leaks. Upon detection of H,S concentrations of
10 ppm at any detector, visible beacons are activated and an alarm is sounded. Upon
detection of H>S concentrations of 90 ppm at any detector, an evacuation alarm is
sounded throughout the Dark Horse Facility at which time all personnel will proceed
immediately to a designated evacuation area. The Dark Horse Facility utilizes fixed-point
monitors to detect the presence of H,S in ambient air. The sensors are connected to the
control room alarm panel’s programmable logic controllers (“PLC”), and then to the DCS.
The monitors are equipped with amber beacons. The beacon is activated upon detection
of H2S concentrations of 10 ppm. The Dark Horse Facility horns are activated with a
continuous warbling alarm upon detection of H>S concentrations of 10 ppm and a facility-
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wide siren upon detection of H>S concentrations of 90 ppm. All monitoring equipment is
Rosemount brand. The control panel is a twenty-four (24) channel monitor box, and the
fixed point H2S sensor heads are model number ST320A-100-ASSY.

The Dark Horse Facility will monitor the inlet sour natural gas steam and sweet natural
gas stream concentrations of H.S via H.S analyzers with sample points located on the
north/south-oriented pipe rack (Figure 7.2-1). Concentrations of H»S in the TAG stream
will be sampled near the AGI pumps located on the west side of the Dark Horse Facility.
All H>S analyzers are model T224, manufactured by Analytical Systems KECO.

The monitors can also be viewed on the PLC displays located at the Dark Horse Facility
and the locations of ambient H.S sensors are shown on the plot plan (see Figure 3.7-2).
Immediate action is required for any alarm occurrence or malfunction. All H.S sensors are
calibrated monthly.

Personal and Handheld H.S Monitors

All personnel working at the Dark Horse Facility wear personal H,S monitors, which are
required to alarm and vibrate upon detection of H.S concentrations of 10 ppm. Handheld
gas detection monitors are available at strategic locations around the Dark Horse Facility
so that facility personnel can check specific areas and equipment prior to initiating
maintenance or other work. The handheld gas detectors have sensors for oxygen, LEL
(explosive hydrocarbon atmospheres), H.S, and CO.

Quantification of CO2 emissions from surface equipment and components will be estimated according
to the requirements of 98.444 (d) of Subpart RR as discussed in Sections 8.4 and 10.1.5.
Furthermore, if CO.> emissions are detected through any of the surveillance methods described
above, Pifion will quantify the mass of CO; emitted based on the operational conditions that existed
at the time of surface emission, including pressure at the point of emission, flowrate at the point of
emission, duration of the emission, and estimation of the size of the emission site.

6.2 Leakage from Existing Wells

6.2.1 Independence AGI Wells

As part of ongoing operations, Pifion continuously monitors and collects flow, pressure, temperature,
and gas composition data from each Independence AGI Well. This data is monitored continuously by
qualified technicians who follow response and reporting protocols when the monitoring system
delivers alerts that data is not within acceptable limits. Mechanical integrity tests (MIT) are performed
on each Independence AGI Well annually. Failure of an MIT would indicate a leak in the applicable
well and result in immediate action by shutting in the well, assessing the MIT failure, and implementing
mitigative steps.

If operating parameter monitoring and MIT failures indicate a CO- leak has occurred, Pifion will (a)
take actions to quantify the mass of CO, emitted based on the operational conditions that existed at
the time of surface emission, including pressure at the point of emission, flowrate at the point of
emission, duration of the emission, and estimation of the size of the emission site; and (b) take
mitigative action to stop it, which may include shutting in the Independence AGI Well(s).

6.2.2 West Jal B Deep #001 and West Jal Unit #1 Wells

Pifion will annually employ mobile CO-, detectors, which may include drone mounted sensors, to
monitor for any CO» emission at the locations of the West Jal B Deep #001 and West Jal Unit #1
wells. If surface CO; leakage is correlated with loss through these wells, Pifion will (a) take actions,
including by working with the third party operator of the West Jal B Deep #001 and West Jal Unit #1
wells, to quantify the amount of CO- emitted based on the operational conditions that existed at the
time of emission, including pressure at the point of emission, flowrate at the point of emission, duration
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of the emission, and estimation of the size of the emission site; and (b) take mitigative action to stop
it, which may include shutting in the Independence AGI Well(s).

6.2.3 Wells Completed and Proposed to be Completed in the Wolfcamp, Bone Spring,
and Shallower Stratigraphic Units

As discussed in Section 5, it is unlikely that the TAG injected through the Independence AGI Wells
into the Siluro-Devonian Injection Zone will migrate upward to these shallower production wells and
be emitted to the surface through these wells. Due to the natural presence of H,S and CO; in the
production streams of oil and natural gas producers in the AMA, Pifion has been in contact with such
producers in the AMA regarding Pifion’s core business of sour gas (high in H2S and CO3) treatment
and sequestration. Pifion will continue to work cooperatively with such producers and immediately
investigate, including by use of mobile CO; detectors, any CO, emissions from wells operated by oil
and natural gas producers in the AMA which is suspected to arise from Pifion’s operations. If surface
CO- leakage is correlated with loss through these wells, Pifion will (a) take actions, including by
working with the third party operator of the well(s), to quantify the amount of CO, emitted based on
the operational conditions that existed at the time of emission, including pressure at the point of
emission, flowrate at the point of emission, duration of the emission, and estimation of the size of the
emission site; and (b) take mitigative action to stop it, which may include shutting in the Independence
AGI Well(s).

6.3 Leakage from Fractures and Faults

As discussed in Section 5, it is unlikely that CO- leakage to the surface will occur through a fracture
or fault. Continuous operational monitoring of the Independence AGI Wells, described in Sections 6.3
and 7.5, will provide an indicator if CO; leaks out of the Siluro-Devonian Injection Zone.

Pifon will assess any changes in operating parameters or data which indicates surface leakage of
CO- along faults or fractures. Pifion will employ mobile CO, detectors, which may include drone
mounted sensors, to monitor for any emission above mapped fractures and faults. If surface CO;
leakage is correlated with loss through fractures or faults, Pifion will (a) take actions, including by
working with relevant surface owners, to quantify the amount of CO2 emitted based on the conditions
that existed at the time of emission, including pressure at the point of emission, flowrate at the point
of emission, duration of the emission, and estimation of the size of the emission site; and (b) take
mitigative action to stop it, which may include shutting in the Independence AGI Well(s).

6.4 Leakage through the Confining / Seal System

As discussed in Section 5, it is unlikely that CO. leakage to the surface will occur through the confining
|/ seal system. Continuous operational monitoring of the Independence AGI Wells, described in
Sections 6.2 and 7.5, will provide an indicator if CO, leaks out of the Siluro-Devonian Injection Zone.

If changes in operating parameters or data indicate surface leakage of CO; through the confining /
seal system, Pifion will (a) take actions to quantify the amount of CO, emitted based on pressure at
the point of emission, flowrate at the point of emission, duration of the emission, and estimation of
the size of the emission site; and (b) take mitigative action to stop it, which may include shutting in
the Independence AGI well(s).

6.5 Leakage due to Natural / Induced Seismicity

Continuous operational monitoring of the Independence AGI Wells, described in Sections 6.2 and 7.5
coupled with a detection of a seismic event by the seismic stations described in Section 7.6 will
provide an indicator if CO- leaks out of the Siluro-Devonian Injection Zone due to a seismic event.

After a seismic event, Pifion will assess any changes in operating parameters and data from the
surrounding seismic stations which might indicate leakage of CO, along faults or fractures activated
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by the event. If leakage of CO: is correlated with a seismic event, Pifion will (a) take actions to quantify
the amount of CO, emitted based on pressure at the point of emission, flowrate at the point of
emission, duration of the emission, and estimation of the size of the emission site; and (b) take
mitigative action to stop it, which may include shutting in the Independence AGI Well(s).

6.6 Leakage due to Lateral Migration

Continuous operational monitoring of the Independence AGI Wells during and after the period of the
injection will provide an indication of the movement of the CO- plume migration in the Siluro-Devonian
Injection Zone. The CO2 monitoring network described in Section 7.3, and routine well surveillance
will provide an indicator if CO; leaks out of the Siluro-Devonian Injection Zone.

If monitoring of operational parameters indicates that the CO, plume extends beyond the area
modeled in Section 3.9 and presented in Section 4, Pifion will reassess the plume migration modeling
for evidence that the plume may have intersected a pathway for CO; release to the surface. If it is
determined that the plume intersected a pathway for CO, release to the surface, this would be
considered a material change per 40 CFR 98.448(d)(1), and Pifion will submit a revised MRV plan as
required by 40 CFR 98.448(d).

Strategy for Establishing Expected Baselines for Monitoring CO;, Surface Leakage

Subpart RR at 40 CFR 448(a)(4) requires a strategy for establishing the expected baselines for monitoring
CO; surface leakage. Pinon considers H;S to be a proxy for CO; leakage to the surface and as such will
employ and expand upon methodologies detailed in their H.S Contingency plan to establish baselines for
monitoring CO. surface leakage. The following describes Pifion’s strategy for collecting baseline
information.

7.1 Visual Inspection

Pifon field personnel conduct daily visual inspections of surface equipment located at the Dark Horse
Facility and the Independence AGI Wells. These visual inspections will aid in identifying and timely
addressing potential areas of concern to minimize the possibility of H,S, a proxy for CO,, leakage. If
any leakage is identified during such visual inspections, Pifon field personnel will take prompt
corrective actions to address such leakage.

7.2 Fixed In-Field, Handheld, and Personal H.S Monitors

Compositional analysis of gas injectate at the Dark Horse Facility indicates an approximate H.S
concentration of 38.7% thus requiring Pifion to develop and maintain an H>.S Contingency Plan
according to the NMOCD Hydrogen Sulfide Gas Regulations, Rule 11 (19.15.11 NMAC). Pifion
considers H.S to be a proxy for CO: leaks at the Dark Horse Facility. The H.S Contingency Plan
contains procedures to provide for an organized response to an unplanned release of H,S from the
Dark Horse Facility or the associated Independence AGI Wells and documents procedures that would
be followed in case of such an event.

7.21 Fixed In-Field H2S Monitors

The Dark Horse Facility utilizes numerous fixed-point monitors, strategically located throughout the
facility, to detect the presence of H,S in ambient air (Figure 3.7-2). The diagram in Appendix 10 shows
the location of the Ultrasonic inflow meters and the Coriolis meters to the Independence AGI wells.
The sensors are connected to the Control Room alarm panel’s PLCs, and then to the DCS. Upon
detection of H>S concentrations of 10 ppm at any monitor, visible amber beacons are activated, and
horns are activated with a continuous warbling alarm. Upon detection of H.S concentrations of 90
ppm at any monitor, an evacuation alarm is sounded throughout the Dark Horse Facility at which time
all personnel will proceed immediately to a designated evacuation area.
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7.2.2 Handheld and Personal H.S Monitors

Handheld gas detection monitors are available at strategic locations around the Dark Horse Facility
so that facility personnel can check specific areas and equipment prior to initiating maintenance or
other work. The handheld gas detectors have sensors for oxygen, LEL (explosive hydrocarbon
atmospheres), H>S and Carbon Oxide (“CO”).

All personnel, including contractors who perform operations, maintenance and/or repair work in sour
gas areas within the Dark Horse Facility must wear personal H>S monitoring devices to assist them
in detecting the presence of unsafe levels of H,S. Personal monitoring devices will give an audible
alarm and vibrate upon detection of H>S concentrations of 10 ppm.

7.3 CO; Detection

Any CO; release to the surface would be accompanied by H,S and therefore the H>S monitors will
serve as a CO; release warning system both at the facility and in the field. In addition to the fixed and
personal monitors described in Section 7, Pifion will establish and operate a monitoring program to
detect H,S leakages within the AMA. The scope of work will include H>S monitoring at the AGI well
site and atmospheric monitoring near identified penetrations of the Siluro-Devonian Injection Zone
within the AMA. Upon approval of the MRV Plan and for the five (5) year post-injection period, Pifion
will have these monitoring processes and systems in place.

7.4 Continuous Parameter Monitoring

The DCS of the Dark Horse Facility monitors injection rates, pressures, and composition on a
continuous basis. High and low set points are programmed into the DCS, and engineering and
operations are alerted if a parameter is outside the allowable window. If a parameter is outside the
allowable window, this will trigger further investigation to determine if the issue poses a leak threat.
Also, see Section 6.2 for continuous monitoring of P/T in the well.

7.5 Well Surveillance

Pifion adheres to the requirements of NMOCC Rule 26 governing the construction, operation and
closing of an injection well under the Oil and Gas Act. Rule 26 also includes requirements for testing
and monitoring of Class Il injection wells to ensure they maintain mechanical integrity at all times.
Furthermore, NMOCC includes special conditions regarding monitoring, reporting, and testing in the
individual permits for each injection well, if they are deemed necessary. Pifion’s Routine Operations
and Maintenance Procedures for the Independence AGI Wells ensure frequent periodic inspection of
the wells and opportunities to detect leaks and implement corrective action.

7.6 Seismic Monitoring Stations

Pifion owns a model TCH120-1 Trillium Compact Horizon Seismometer and a model CTR4-3S
Centaur Digital Recorder to monitor for and record data for any seismic event at the Dark Horse
Facility. The seismic station will meet the requirements of the NMOCC Order to “install, operate, and
monitor for the life of this Order a seismic monitoring station or stations. OCD shall be responsible for
coordinating with the Manager of the New Mexico Tech Seismological Observatory at the New Mexico
Bureau of Geology and Mineral Resources for appropriate specifications for the equipment and the
required reporting procedure for the monitoring data.”

Additionally, Figure 7-1 shows the location of other seismic monitoring stations in the vicinity of the
Independence AGI Wells.
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Figure 7-1: Location of seismic monitoring stations in the vicinity of the Independence AGI Wells.
8 Site Specific Considerations for Determining the Mass of CO, Sequestered

Appendix_7 summarizes the twelve (12) Subpart RR equations used to calculate the mass of CO;
sequestered annually. Appendix 8 includes the twelve (12) equations from Subpart RR. Not all of these
equations apply to Pifion’s current operations at the Dark Horse Facility but are included in the event Pifion’s
operations change in such a way that their use is required.

Figure 3.7-2.b shows the location receipt meters and injection meters listed in 40 CFR 98.232(d) of Subpart
RR that will be used in the calculations set forth below.

8.1 CO: Received

Currently, Pifion receives sour natural gas at the Dark Horse Facility through three (3) pipelines: the
Hondo High Pressure Sour Gas Pipeline (owned and operated by Pinon), the Franklin Mountain Low
Pressure Pipeline (owned and operated by Franklin Mountain Energy) and the Ameredev Il Low
Pressure Pipeline (owned and operated by Ameredev). Pifion will use Equation RR-2 for Pipelines to
calculate the mass of CO; received through pipelines and measured through volumetric flow meters.
The total annual mass of CO; received through these pipelines will be calculated using Equation RR-
3. Receipt meters are shown on Figure 3.7-2.b.

_ V4

COzrr = Zv=1(Qr.p - Sr,p) * D * Cco,,, (Equation RR-2 for Pipelines)

where:

COzr,r = Net annual mass of CO, received through flow meter r (metric tons).

Qrp = Quarterly volumetric flow through a receiving flow meter r in quarter p at standard
conditions (standard cubic meters).

Srp = Quarterly volumetric flow through a receiving flow meter r that is redelivered to
another facility without being injected into your well in quarter p (standard cubic
meters).
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D = Density of CO at standard conditions (metric tons per standard cubic meter):
0.0018682.

Ccorpr = Quarterly CO2 concentration measurement in flow for flow meter r in quarter p (vol.
percent CO, expressed as a decimal fraction).

p = Quarter of the year.

r = Receiving volumetric flow meter.

COz= X741 COzry (Equation RR-3 for Pipelines)
where:
CO> = Total net annual mass of CO, received (metric tons).

COz2rr = Net annual mass of CO, received (metric tons) as calculated in Equation RR-1 or
RR-2 for flow meter .
r = Receiving flow meter.

Although Pifion does not currently receive CO; in containers for injection, they have chosen to include
the flexibility in this MRV Plan to do so. If Pifion begins to receive CO: in containers, they will use
Equations RR-1 and RR-2 for Containers to calculate the mass of CO; received in containers. Pifion
will adhere to the requirements in 40 CFR 98.444(a)(2) for determining the quarterly mass or volume
of COzreceived in containers.

If CO; received in containers results in a material change as described in 40 CFR 98.488(d)(1), Pifion
will submit a revised MRV plan addressing the material change.

8.2 CO:Injected

Pifion injects CO- into the existing Independence AGI #1. Upon its completion, Pifion will commence
injection of CO- into Independence AGI #2. Equation RR-5 will be used to calculate CO, measured
through volumetric flow meters before being injected into the Independence AGI Wells. Equation RR-
6 will be used to calculate the total annual mass of CO- injected into the Independence AGI Wells.
The calculated total annual CO2 mass injected is the parameter CO in Equation RR-12. Injection
meters are shown on Figure 3.7-2.b.

_ V4

CO2u= Xp-1Qpu*D*Cco,,, (Equation RR-5)

where:

CO2u = Annual CO; mass injected (metric tons) as measured by flow meter u.

Qpu = Quarterly volumetric flow rate measurement for flow meter u in quarter p at
standard conditions (standard cubic meters per quarter).

D = Density of CO, at standard conditions (metric tons per standard cubic meter):
0.0018682.

Ccospn = CO- concentration measurement in flow for flow meter u in quarter p (vol. percent
COg, expressed as a decimal fraction).

p = Quarter of the year.

u = Volumetric flow meter.

CO21= %41 CO2y (Equation RR-6)

where:

€Oz = Total annual CO, mass injected (metric tons) though all injection wells.

COzu = Annual CO; mass injected (metric tons) as calculated in Equation RR-4 or RR-5
for flow meter u.

u = Flow meter.
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8.3 CO;Produced/ Recycled

Pifion does not produce oil or natural gas or any other liquid at the Dark Horse Facility so there is no
CO, produced or recycled.

8.4 CO:; Lost through Surface Leakage

Equation RR-10 will be used to calculate the annual mass of CO; lost due to surface leakage (CO2&)
from the leakage pathways identified and evaluated in Section 5. The calculated total annual CO>
mass emitted by surface leakage is the parameter COe in Equation RR-12 addressed in Section 8.6

below.
COzp= Y3-1CO02x (Equation RR-10)
where:
CO2r = Total annual CO2 mass emitted by surface leakage (metric tons) in the reporting
year.
COz2x = Annual CO, mass emitted (metric tons) at leakage pathway x in the reporting year.
X = Leakage pathway.

8.5 CO; Emitted from Equipment Leaks and Vented Emissions

As required by 98.444(d) of Subpart RR, Pifion will assess leakage from the relevant surface
equipment listed in sections 98.233 and 98.234 of Subpart W. According to 98.233(r)(2) of Subpart
W, the emissions factor listed in Subpart W shall be used to estimate all streams of gases. Parameter
COgr in Equation RR-12 is the total annual CO, mass emitted or vented from equipment located
between the flow meter for measuring injection quantity and the injection wellhead. A calculation
procedure is provided in Subpart W.

8.6 CO: Sequestered

Since Pifion does not actively produce oil or natural gas or any other fluid at the Dark Horse Facility,
Equation RR-12 will be used to calculate the total annual CO, mass sequestered in subsurface
geologic formations.

CO2= COz2;1— CO25 — CO2F; (Equation RR-12)

CO> = Total annual CO; mass sequestered in subsurface geologic formations (metric
tons) at the facility in the reporting year.

€Oz = Total annual CO; mass injected (metric tons) in the well or group of wells in the
reporting year.

CO2g = Total annual CO, mass emitted (metric tons) by surface leakage in the reporting
year.

co.; = Total annual CO2 mass emitted (metric tons) from equipment leaks and vented

emissions of CO; from equipment located on the surface between the flow meter used to
measure injection quantity and the injection wellhead, for which a calculation procedure is
provided in Subpart W of the GHGRP.
9 Estimated Schedule for Implementation of MRV Plan
Pifon intends to implement this MRV Plan on June 1, 2023, after it is approved by EPA.

10 GHG Monitoring and Quality Assurance Program
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Pifion will meet the monitoring and QA/QC requirements of 40 CFR 98.444 of Subpart RR including those
of Subpart W for emissions from surface equipment as required by 40 CFR 98.444 (d).

10.1 GHG Monitoring

As required by 40 CFR 98.3(g)(5)(i), Pifion’s internal documentation regarding the collection of

emissions data includes the following:

¢ Identification of positions of responsibility (i.e., job titles) for collection of the emissions data;

e Explanation of the processes and methods used to collect the necessary data for the greenhouse
gas (“GHG”) calculations; and

e Description of the procedures and methods that are used for quality assurance, maintenance,
and repair of all continuous monitoring systems, flow meters, and other instrumentation used to
provide data for the GHGs reported.

10.1.1 General

Measurement of CO» Concentration — All measurements of CO, concentrations will be conducted
according to an appropriate standard method published by a consensus-based standards
organization or an industry standard practice such as the Gas Producers Association (“GPA”)
standards. All measurements of CO, concentrations of CO, received will meet the requirements of
40 CFR 98.444(a)(3).

Measurement of CO» Volume — All measurements of CO, volumes will be converted to the following
standard industry temperature and pressure conditions for use in Equations RR-2 and RR-5, of
Subpart RR of the GHGRP: Standard cubic meters at a temperature of 60 degrees Fahrenheit and
at an absolute pressure of 15.025 pounds per square inch absolute (“psia”) (Appendix 6). Pifion
utilizes Coriolis metering to measure the dense phase injected TAG stream. Pifion utilizes the
following two standards: American Petroleum Institute APl 14.1 for measuring barrels and the
American Gas Association AGA 7 for million cubic feet (“MCF”) equivalent calculations.

10.1.2 CO: Received.

Daily CO: received is recorded by totalizers on the volumetric flow meters on each of the pipelines
listed in Section 8 using accepted flow calculations for CO; according to the AGA Report #3.
10.1.3 CO: Injected.

Daily CO: injected is recorded by totalizers on the volumetric flow meters on the pipelines to the
Independence AGI Wells using accepted flow calculations for CO, according to the AGA Report #3.

10.1.4 CO: Produced.

Pifion does not produce CO; at the Dark Horse Facility.

10.1.5 CO; Emissions from Equipment Leaks and Vented Emissions of CO..

As required by 98.444 (d), Pifion will follow the monitoring and QA/QC requirements specified in
Subpart W of the GHGRP for equipment located on the surface between the flow meter used to
measure injection quantity and the injection wellhead.

As required by 98.444 (d) of Subpart RR, Pifion will assess leakage from the relevant surface

equipment listed in sections 98.233 and 98.234 of Subpart W. According to 98.233 (r) (2) of Subpart
W, the emissions factor listed in Table W-1A of Subpart W shall be used.
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10.1.6 Measurement devices.

As required by 40 CFR 98.444(e), Pifion will ensure that:

¢ All flow meters are operated continuously except as necessary for maintenance and calibration.

o All flow meters used to measure quantities reported are calibrated according to the calibration
and accuracy requirements in 40 CFR 98.3(i) of Subpart A of the GHGRP.

e All measurement devices are operated according to an appropriate standard method published
by a consensus-based standards organization or an industry standard practice. Consensus-
based standards organizations include, but are not limited to, the following: ASTM International,
the American National Standards Institute, the AGA, the GPA, the American Society of
Mechanical Engineers, the American Petroleum Institute, and the North American Energy
Standards Board.

e All flow meter calibrations performed are National Institute of Standards and Technology (“NIST”)
traceable.

10.2 QA/QC Procedures

Pifion will adhere to all QA/QC requirements in Subparts A, RR, and W of the GHGRP, as required
in the development of this MRV Plan under Subpart RR. Any measurement devices used to acquire
data will be operated and maintained according to the relevant industry standards.

10.3 Estimating Missing Data

Pifion will estimate any missing data according to the following procedures in 40 CFR 98.445 of

Subpart RR of the GHGRP, as required.

e A quarterly flow rate of CO; received that is missing would be estimated using invoices, purchase
statements, or using a representative flow rate value from the nearest previous time period.

o A quarterly CO concentration of a CO; stream received that is missing would be estimated using
invoices, purchase statements, or using a representative concentration value from the nearest
previous time period.

e A quarterly quantity of CO: injected that is missing would be estimated using a representative
quantity of COz injected from the nearest previous period of time at a similar injection pressure.

e For any values associated with CO; emissions from equipment leaks and vented emissions of
CO, from surface equipment at the facility that are reported in Subpart RR, missing data
estimation procedures specified in Subpart W of 40 CFR Part 98 would be followed.

10.4 Revisions of the MRV Plan

Pifion will revise the MRV Plan as needed to (a) reflect changes in monitoring instrumentation and
quality assurance procedures; (b) improve procedures for the maintenance and repair of monitoring
systems to reduce the frequency of monitoring equipment downtime; or (c) address additional
requirements as directed by the EPA or the State of New Mexico.

11 Records Retention

Pifion will meet the recordkeeping requirements of paragraph 40 CFR 98.3 (g) of Subpart A of the GHGRP.
As required by 40 CFR 98.3 (g) and 40 CFR 98.447, Pifion will retain the following documents:

(a) A list of all units, operations, processes, and activities for which GHG emissions were calculated.
(b) The data used to calculate the GHG emissions for each unit, operation, process, and activity. These
data include:

(i) The GHG emissions calculations and methods used

(ii) Analytical results for the development of site-specific emissions factors, if applicable
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(iii) The results of all required analyses
(iv) Any facility operating data or process information used for the GHG emission calculations

(c) The annual GHG reports.

(d) Missing data computations. For each missing data event, Pifon will retain a record of the cause of the
event and the corrective actions taken to restore malfunctioning monitoring equipment.

(e) A copy of the most recent revision of this MRV Plan.

(f) The results of all required certification and quality assurance tests of continuous monitoring systems, fuel
flow meters, and other instrumentation used to provide data for the GHGs reported.

(g) Maintenance records for all continuous monitoring systems, flow meters, and other instrumentation used
to provide data for the GHGs reported.

(h) Quarterly records of CO- received, including mass flow rate of contents of container (mass or volumetric)
at standard conditions and operating conditions, operating temperature and pressure, and concentration of
these streams.

(i) Quarterly records of injected CO; including mass flow or volumetric flow at standard conditions and
operating conditions, operating temperature and pressure, and concentration of these streams.

(j) Annual records of information used to calculate the CO. emitted by surface leakage from leakage
pathways.

(k) Annual records of information used to calculate the CO, emitted from equipment leaks and vented
emissions of CO, from equipment located on the surface between the flow meter used to measure injection
quantity and the injection wellhead.

(I) Any other records as specified for retention in this EPA-approved MRV Plan.
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Appendix 1 - Independence AGI Wells

Well Name

API #

Location

County

Spud Date

Total
Depth

Packer

Independence
AGI #1

30-025-48081

SHL 829’ FNL, 1,443’
FEL
BHL of Sidetrack:
1041°FNL, 1785'FWL
Sec. 20, T25S, R36E,
NMPM
Latitude & Longitude
(NAD83): 32.120855 and
-103.291021

Lea,
NM

12/27/2020

17,750’

16,114’

Independence
AGI #2

30-025-49974

SHL 1,180’ FNL, 1,578’
FWL
Sec. 20, T25S, R36E,
NMPM
Latitude & Longitude
(NAD83): 32.120020 and
-103.291015
BHL 1,033’ FSL, 2,132’
FWL
Sec. 20, T25S, R36E,
NMPM
Latitude & Longitude
(NAD83): 32.111581 and
-103.289273

Lea,
NM

07/02/2022

17,683’
TVD

16,610’
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1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

True Vertical Depth (feet)

11000

12000

13000

14000

15000

16000

17000

18000

36" CONDUCTORPIPETO 116"

DOCKUM - 246' .

OCHOA-DEWEY - 867"
RUSTLER - 1,130¢

SALADO- 1,715

TANSILL - 3,348"
YATES - 3,408

CAPITAN - 3,931

h

BELL CNYN-5417"

CHERRY CNYN - 6,265

BRUSHY CNYN - 7,146 7‘

SURFACE CASING
24", 186.4 #/ft., X-65, Fl from 0'to 1,383
Subsurface Safety Valve set @ approx. 250

LEAD: 850 sks - HalCem
TAIL: 330 sks - HalCem

13.5ppg
14.8ppg

1STINTERMEDIATE CASING
207 133 #/ft,, NT80, BTC from 0" to 3,410’

LEAD: 635 sks - NeoCem 11.0 ppg
TAIL: 410 sks - HalCem 14.8 ppg

2ND INTERMEDIATE CASING

13-5/8", 88,2 #/ft, Q125HC, BTC from 0'to 7,147’
ECP/DVT to isolate Capitan at 3,817 and 5,347

STAGE 1 CEMENT (5,347 to 7,147")

Tail: 991 sks - NeoCem 13.2 ppg
STAGE 2 CEMENT (3,818'to 5,347)

LEAD: 434 sks - NeoCem 11.5 ppgy
TAIL: 100 sks - VersaCem 14.8 ppy
STAGE 3 CEMENT (0’te 3,817)

LEAD: 1,995 sks - EconoCem 12.9 ppg
TAIL: 100 sks - HalCem 14.8 ppg

BONE SPRINGS - 8,482"

WOLFCAMP -11,182"

3RD INTERMEDIATE CASING
9-5/8" 47 #/ft., LBOHC, BTC from 0’ to 8,997’
9-5/8", 47 #/ft., P110HP, BTC from 8,997't0 13,228’
ECP/DVT at 7,286’

STAGE 1 CEMENT (7,286"to 13,228

LEAD: 750 sks - NeoCem 11.5 ppg
TAIL: 410 sks - VersaCem 14.5 ppg
STAGE 2 CEMENT (0"to 7,286

LEAD: 2,240 sks - NeoCem 10.5 ppg
TAIL: 25 sks - VersaCem 14.5 ppg

STRAWN - 12,057"

ATOKA - 12,639

Kickoff Plug - 13,343"
(Top of Cement)

N CurveNottoScale

MORROW - 13475 | liiste Side Track - 13,380 "\ STWindow from

(61" Sidetrack Window) 13,380-13,441"
Spot Cement Kickoff Plug at 14,170".

890 sks (150 bhls) - Class H Cement/—‘

Base of Cement at 14,199’

Top of Fish - 14,258°

BARNETT - 14,508 —--- ¢ rom of Fish- 14,293

light Hole

OSAGE-15,339" — =" Original Hole TD - 15,382'

WOODFORD - 15,776

e

DEVONIAN - 16,089’

I
WRISTEN -16,512 ————————1 |

I I

I I

| |

FUSSELMAN-17.246' ———————— |
| |

MONTOYA - 17,740

{Projected)

TVD-17,709"

PRODUCTION CASING

7", 32 #/ft., P110HC, BTC from 0'to 15,813/
7% 32 #/ft., G3 (CRA}, VAM from 15,813'to 16,122
ECP/DVT at 13,501"

STAGE 1 CEMENT (13,501"to 16,122)

LEAD: 715 sks - NeoCem 13.2 ppg
TAIL: 185 sks - LockCem 15.3 ppg
STAGE 2 CEMENT (0'to 13,501")

LEAD: 2,185 sks - NeoCem 13.2 ppg

TUBING AND EQUIPMENT

3-1/2%, 9.3 #/ft., L8O (or equivalent), VAM from 0'to 15,801°
3-1/2% 9.3 #/ft., Inconel G3 (CRA), VAM from 15,801'to 16,135’

Halliburton BWD Permanent Packer set at approx. 16,034
Halliburton P/T sensors on mandrel above packer Inert annular
fluid {diesel) with corrcsion and biclogical inhibitors

BHL of Side Track: 1041'FNL & 1785' FWL

5-7/8"OPEN-HOLE INTERVAL FROM 16,122 TO 17,709

Figure A1-1: Independence AGI #1: As-drilled well schematic consisting of a surface string of casing,

three (3) intermediate strings , and a production string with associating tubing/equipment
and cement types. Original hole and sidetrack are shown. (Taken from End-of-Well Report
for Independence AGI #1, Geolex, Inc.)
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0 - 30" CONDUCTOR PIPETO 122
| Do KL as SURFACE CASING
CCHOMDEWET - 77 247,186.4 #/ft, X-65, XLF from 0'to 1230
1000 RUSTLER- 1150 Subsurface Safety Yalve set @ approx. 250
— LEAD: 646 sks - HalCem C 13.5ppg
2000 SALADO-1.7200 TAIL: 347 sks - HalCem C 14.8ppy
| 1ST INTERMEDIATE CASING
207, 133 #/ft., NT&0, GB Butt 21 from O'to 3,500
3000 4 . LEAD: 1,657 sks - HalCem C 13.5 ppg
_ eS8 TAIL: 207 sks - HalCem C 14.8 ppy
4000 CAPITAN - 3,935 2ND INTERMEDIATE CASING
| 13-5/8", 88.2 #/ft., Q125HC, BTC from O'to 7,058 (7,200 MD)
ECP/DVT to isolate Capitan at 3,746 (3,750'MD) and 5,349 (5405" MD)
soon o
STAGE 3 CEMENT from O to 3,746 (0r - 3,750 MD)
B BELL C MM - 5425
{5,455 D) LEAD: 1,497 sks - EconoCem - HCL 12.5 ppg
6000 TAIL: 200 sks - HalCem C 145 ppg
CHERRYCMYN - 6227 STAGE 2 CEMENT from 3,746 to 5,349 (3,750 - 5,405 MD)
_ (5,314 M0
LEAD: 486 sks - NeoCemn IL2 115 ppyg
7000 - BRLISHY CHYN - 7,055 TAIL: 200 sks -VersaCem H 143 ppg
— {7,174 WD) STAGE 1 CEMENT from 5,349 to 7,058 (5,405 - 7,200 MD)
§ ] 1198 sks - VersaCem H 14.5 ppy
"::' Bo00 o
‘E;_ i BOME SPRING - 8467 3RD INTERMEDIATE CASING
a B3 D] 9-5/8" 47 #/ft., LEOHC, BTC from O’ to 8,824 {0 - 9,000° MD)
= 2000 7 9-5/87 47 #/ft., P11OHP, BTC from 8824"to 13,320° (9,000' - 13,650 MD}
= | ECP/DVT at 7,180° (7,300 MD)
S
a
= 10000 STAGE 2 CEMENT from O to 7, 1807 (07 - 7,300° MD)
a
3 i LEAD: 2,596 sks - EconoCemn - HLC 125 ppg
] TAIL: 154 sks -VersaCem H 145 ppyg
11000 ~ WOLECAWP- 11,137 STAGE 1 CEMENT from 7,180°to 13,3207 (7,300F - 13,650 MD)
i 387 WD) LEAD: 1,030 sks - NeoCem PL2 115 ppg
TAIL: 332 sks - VersaCemH 14.5 ppg
12000 STRAW - 12,004
(12,285 WMD)
_ PRODUCTION CASING
13000 A vy 77,32 #/ft, P110HC, Var. SC from ¢/ to 15,780° (0 - 16,177°MD)
77 32 #/ft., G3 (CRA), VAM from 15,780 to 16,080 (16,1777 - 16477 MD)
4 WMORROIA - 13,541° ECP/DVT at 13,5617 (13,900 MD)
(13,880 WMD)
14000 + STAGE 2 CEMENT from @' to 13,5617 {0 to 13,900)
i TAIL: 1,704 sks -NeoCem PT 13.2 ppyg
15000 BARNEI’;;;;,E?; STAGE 1 CEMENT from 13,5617 to 16,080 (13,900 to 16,477 MD)
ORAGE- 15 30 LEAD: 44 sks - NeoCemn PT2 13.2 ppyg
- v -
4 (15,703 ¢D) TAIL: 44 sks - LockCern 15.3 ppy
16000 &1 by TUBING AND EQUIPMENT
| DEVONIG\Q‘; ?1?% . 3-1/2%, 9.2 #/ft., L8O (or equivalent), VAM
WRISTEN - 16467 ¢ S from O'to 15,730 (0 - 16,127 MD)
17000 4 (16,254 MD) I 3-1/27, 9.2 #/1t., Inconel G3 (CRA), VAM
FussELi 17201 — : from 15,730 to 16,030 (16,127 - 16, 427 MD)
B WONTONA- 17584 Halliburton BWD Permanent Packer set at approx. 16,000° (16,397 MD)
18000 {18,061°41D) Halliburton P/T sensors on mandrel above packer
TD - 17,683 TVD (18,080° MD)
5.7/8" OPEN-HOLE INTERVAL FROM 16,080° TO 17,683
All depths are approximate and subject to change based on drilling and geclogy encountered
Figure A1-2: Independence AGI #2: Well schematic. (Taken from NMOCC Order 3/31/2022)
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Appendix 2 - Referenced Regulations

U.S. Code > Title 26. INTERNAL REVENUE CODE > Subtitle A. Income Taxes > Chapter 1. NORMAL
TAXES AND SURTAXES > Subchapter A. Determination of Tax Liability > Part V. CREDITS AGAINST
TAX > Subpart D. Business Related Credits > Section 45Q - Credit for carbon oxide sequestration

New Mexico Administrative Code (NMAC) > Title 19 — Natural resources > Chapter 15 — Oil and Gas

CHAPTER 15 - OIL AND GAS

19.15.1 NMAC GENERAL PROVISIONS AND DEFINITIONS [REPEALED]
19.15.2 NMAC GENERAL PROVISIONS FOR OIL AND GAS OPERATIONS
19.15.3 NMAC RULEMAKING

19.15.4 NMAC ADJUDICATION

19.15.5 NMAC ENFORCEMENT AND COMPLIANCE

19.15.6 NMAC TAX INCENTIVES

19.15.7 NMAC FORMS AND REPORTS

19.15.8 NMAC FINANCIAL ASSURANCE

19.15.9 NMAC WELL OPERATOR PROVISIONS

19.15.10 NMAC SAFETY

19.15.11 NMAC HYDROGEN SULFIDE GAS

19.15.12 NMAC POOLS

19.15.13 NMAC COMPULSORY POOLING

19.15.14 NMAC DRILLING PERMITS

19.15.15 NMAC WELL SPACING AND LOCATION

19.15.16 NMAC DRILLING AND PRODUCTION

19.15.17 NMAC EITS, gLOSED-LOOP SYSTEMS, BELOW-GRADE TANKS AND
19.15.18 NMAC PRODUCTION OPERATING PRACTICES

19.15.19 NMAC NATURAL GAS PRODUCTION OPERATING PRACTICE
19.15.20 NMAC OIL PRORATION AND ALLOCATION

19.15.21 NMAC GAS PRORATION AND ALLOCATION

19.15.22 NMAC HARDSHIP GAS WELLS

19.15.23 NMAC OFF LEASE TRANSPORT OF CRUDE OIL OR CONTAMINANTS
19.15.24 NMAC ILLEGAL SALE AND RATABLE TAKE

19.15.25 NMAC PLUGGING AND ABANDONMENT OF WELLS

19.15.26 NMAC INJECTION

19.15.27 - 28 NMAC [RESERVED] PARTS 27 - 28

19.15.29 NMAC RELEASES

19.15.30 NMAC REMEDIATION

19.15.31 - 33 NMAC [RESERVED] PARTS 31 - 33

19.15.34 NMAC \ljvig?'LEJCED WATER, DRILLING FLUIDS AND LIQUID OIL FIELD
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19.15.35 NMAC

WASTE DISPOSAL

19.15.36 NMAC

SURFACE WASTE MANAGEMENT FACILITIES

19.15.37 NMAC

REFINING

19.15.38 NMAC

[RESERVED]

19.15.39 NMAC

SPECIAL RULES

19.15.40 NMAC

NEW MEXICO LIQUIFIED PETROLEUM GAS STANDARD

19.15.41 - 102 NMAC

[RESERVED] PARTS 41 - 102

19.15.103 NMAC

SPECIFICATIONS, TOLERANCES, AND OTHER TECHNICAL
REQUIREMENTS FOR COMMERCIAL WEIGHING AND

19.15.104 NMAC

STANDARD SPECIFICATIONS/MODIFICATIONS FOR
PETROLEUM PRODUCTS

19.15.105 NMAC

LABELING REQUIREMENTS FOR PETROLEUM PRODUCTS

19.15.106 NMAC

OCTANE POSTING REQUIREMENTS

19.15.107 NMAC

APPLYING ADMINISTRATIVE PENALTIES

19.15.108 NMAC

BONDING AND REGISTRATION OF SERVICE TECHNICIANS AND
SERVICE ESTABLISHMENTS FOR COMMERCIAL WEIGHING OR

19.15.109 NMAC

NOT SEALED NOT LEGAL FOR TRADE

19.15.110 NMAC

BIODIESEL FUEL SPECIFICATION, DISPENSERS, AND
DISPENSER LABELING REQUIREMENTS [REPEALED]

19.15.111 NMAC

E85 FUEL SPECIFICATION, DISPENSERS, AND DISPENSER
LABELING REQUIREMENTS [REPEALED]

19.15.112 NMAC

RETAIL NATURAL GAS (CNG / LNG) REGULATIONS [REPEALED]
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Appendix 3 - Oil and natural gas wells within 2-mile radius of the Independence AGI Wells

The data in the following table was obtained from the NMOCD database and is accurate as of 8/5/2022.

Well True | Measured
Well Well : . Spud . / Plugback Plug Target Zones /
A7 Wil e Type Status e SIS | Lorgimet: _Bor(_a Year vz, Proposed Depth Date Associated Pools
Direction Depth
Depth
Plugged
30-025- . . - CUSTER,
09729 PAN AM KELLY 7 FEDER Qil (site JOHN H TRIGG 32.1466 103.3063 1900 3,540 0 - 1/1/1900 TANSILL
released)
Plugged
30-025- : : EDWARD C. -
09778 FEDERAL #1 Qil rek(:;;eed) DONAHUE 32.1212 103.2978 No Data | 1900 3,891 0 - 1/1/1900 No Data
30-025- HERKIMER BQF . . AMEREDEV - DELAWARE,
20381 | FEDERAL #001H Qi Active | OPERATING, LLC | 32114 | 1032722 | H | 1963 | 8515 | 10121 10,100 ) WEST
. WOLFCAMP
30-025- Brine BC &D - ) ’
20857 WEST JAL B #001 Injection New OPERATING INC. 32.1285 103.2850 \% 1964 12,275 12,275 6,170 - WEST;
DELAWARE
30-025- Plugged )
WEST JAL 18 #1 Qil (site SKELLY OIL CO. 32.1276 No Data | 1900 12,950 0 - 1/1/1900 No Data
21039 103.3010
released)
30-025. Plugged | TEXACO ] DELAWARE,
21172 WEST JAL UNIT #1 Qil (site EXPLORATION & 32.1176 103.2807 \% 1961 17,086 17,086 - 4/4/1984 WEST; JAL,
released) | PRODUCTION INC ' STRAWN, WEST
30-025- Plugged | TEXACO i
21411 C ELLIOTT FEDERAL Qil (site EXPLORATION & 32.143 103.2850 \% 1900 12,276 12,276 - 6/26/1993 STRAWN, WEST
released) | PRODUCTION INC '
STRAWN, WEST;
WOLFCAMP,
30-025- Brine . BC&D - WEST;
25046 WEST JAL B DEEP #001 Injection Active OPERATING INC. 32.1321 103.2807 \% 1975 18,945 18,945 14,175 - FUSSELMAN,
WEST; ST-AT-
MISS-DEV-FUS
30.025- Plugged | GIFFORD, ] SIOUX, TANSILL-
26010 SPOTTED TAIL FED. #1 Qil (site MITCHELL & 32.0886 103.2978 No Data | 1900 3,336 0 - 1/1/1900 YATES-SEVEN
released) | WISENBAKER ) RIVERS
SIOUX, TANSILL-
30-025- . . FULFER OIL & - y
26027 SITTING BULL A #001 Qil Active CATTLE LLC 32.0886 103.2936 \ 1978 3,368 3,368 - - YATES-SEVEN
RIVERS
30-025- Plugged i
26336 FEDERAL 13 A #1 OIL (site GETTY OIL CO. 32.1367 103.3138 \Y 1979 3,686 0 - - No Data
released)
-025- Plugged | GIFFORD, ]
3206%8 ;'TT'—E HAWK FEDERAL oil (site | MITCHELL & 32.0886 | 105 575 | NoData | 1900 | 3,690 0 i 111900 | No Data
released) | WISENBAKER '
30-025- Plugged | GIFFORD, i
26892 SITTING BULL #2 Oil (site MITCHELL & 32.085 103.2850 No Data | 1900 3,746 0 - 1/1/1900 No Data
released) | WISENBAKER '
Plugged | ENSERCH
30-025- | TEXACO WEST JAL 21 oil (site | EXPLORATION | 32.1104 : v | 1906 | 7700 | 7,700 i 4/25/1996 | No Data
33348 #001 103.2722
released) | INC.
30-025- | DINWIDDIE STATE COM Gas PIl(Js%tgeeOI COG OPERATING | 55 1249 . Vv 2006 | 12,192 | 12,192 - 12/12/2008 | STRAWN, WEST
38059 #001 released) LLC ' 103.2765 ’ ’ ’
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Measured

API Well Name .\x glé S\:\;?SS Operator Latitude | Longitude D.I\?/:\:)erg ?2:? V-(Ia-rr'tl;c?al Prop/ose d nggfhck gg{{g ngacgaztggesgols
irection Depth Depth
T e E e o | ew BEERY s el n | | o0 | mw e
34'?6-232- EIIE(I)DUE)I(Qii%(SO?VIng(IJEBH i Active 8@EARAT|NG, e | 321082 yo33q74 | M 2019 | 12,149 | 221150 22,117 - \L/JV%PLI?:%AMP
T S e S GoH Ol | Active |GRematinG LLG | 321084 | 1035175 | M| 2020 | 11894 | 21,945 21,912 : BONE SPRING
BONE SPRING:
no S0umee | o | rove | S e || | 0 || v | o | mee ||
BONE SPRING:
6554 | FEDERAL COM #013H Ol | Adive | CperatinG, LG | 321082 | 15307 | M| 2020 | 11725 | 21,962 21,930 - OLECAMP
6561 | FEDERAL GOM #010H O | Adive | GEERATING, (LG | 321081 | 1og3irg | M | 2020 | 12107 | 22,200 22,175 J WOLECAMP
46576 | FEDERAL GOM #204H Ol | Adtve | Gorparing, tic | 921371 | 103002 | H | 2020 | 11640 | 21,963 21,895 ] west
6077 | FEDERAL GOM #2141 Oi | Adive | Shepating, ic | 321371 | 1aa000 | M| 2020 | 11741 | 22065 21,894 ' wesT
Snozam | MorT ENDENCE AGH AGI | Active |[onMIASTeAM 50 1208 | L ahorg | V| 2020 | 17,700 | 17,900 . . D aSEL
0ze- | SANTA T E FEDERAL oil New | ol te e 824098 | 10351ss | H . 0 21,874 : : BONE SPRING
o NI o | eu DS (o | n | | 0 | zme | o
AR | o | e | DS (000 | 7 | | 0 | @m | it
Ponozo" | TRINITY FEDERAL #602H | Oil New g}ae”r';';r‘l_'\ﬁ'g“”tai” 321106 | 10aao1s | M . 0 21,938 . . BONE SPRING
392> | TRINITY FEDERAL #703H | Oil New | prontn QUMM 132,106 | 1035015 | M . 0 22,206 : : o CAMP:
Snoas | DAL COM il New | oo le o |324098 | 10a5p0 | H . 0 21,973 . . BONE SPRING
o GO | o | e |ESS T (im0 | 7 | | o o | e
e I I o e P O B B IR T B ko
o RN o, | oy | SRR oo | % | | 0| w0 | e
46775 | FEDERAL COM #1134 i New | operaTiNG, Lic | 21371 | 1033007 | H ] 0 20,014 ] ] BONE SPRING
46775 | FEDERAL GOM #1141 i New | opeRATING, LLe | %1971 | 1033008 | H ) 0 20,056 ' ' BONE SPRING
46750 | FEDERAL COM #2034 i New | OperaTiNG, LLc | 21371 | 1033005 | H | 2021 | 11786 | 21842 21,879 ] west
6761 | PEDERAL GOM #206H i New | Spemarin, Lic | 321971 | 1033003 | H J 0 21,981 J J wesT
6765 | FEDERAL GOM #213H i New | Spemating, LLc | 321371 | jo33004 | M| 2021 | 0 22,140 22,073 ] west
5753 | FEDERAL GOM #216H i New | OperaTiNG, LLc | 21374 | 1035006 | H | 2021| O 22,258 22,258 ' wesT
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Measured

API Well Name .\x glé S\:\;?SS Operator Latitude | Longitude D.I\?/:\:)erg ?2:? V-(Ia-rr'tl;c?al Prop/ose d Pll:l;ggfhck gg{{g ngacgaztggesgols
irection Depth Depth
ot | comsiam s o | New | GpNG e | 921098 | isgi0s| M| - | 0 | 20089 0 - |BonesPRING
i I A o ) O B B IR P B —oonearna
o i I Y PE i Py T P B R
S i T B - S T B R Py TP P B B s
o SUMRNTEOS | oy oy | TEROB s oy | % 0| ew | mwo | mwe || eeow
S e B B - S P B R Py T e e B s
SO o1 | e | BERRRC . wt| o | ¢ || 0 | mwe | o et
o626 | FEDERAL oM A11eH | O | New | GPERaTG.Lic |%21092| joszeap| H | - | 0 | 22080 0 - westo
S | SooEPENDENCE AGH AGI New | Do MIdSIr®am, 135 1201 | L aporo | D | 2022 | 17.683 | 18,080 0 i R
50307 | FEDERAL SOM #020H Oil New 8@EARAT|NG, LG |321084] yo33172| H - 0 22,710 0 J WOLFCAMP
326%2_ ?L%%)éii%6osnnng§1H Oil New ggégATlNG, L | 321084 | 453347 | H - 0 20,244 0 - BONE SPRING
50305 | FEDERAL SOM fox2H Oil New 8@EARAT|NG, e | 321083 yo33172| H - 0 22,539 0 J WOLFCAMP
0304 | BEDERAL SOM #023H Oil New 8@E¢QATING, LLc | 321083 | 453347 | H - 0 20,120 0 } BONE SPRING
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Appendix 5 - Abbreviations and Acronyms
Abbreviations and acronyms not otherwise defined herein:

3D — 3 dimensional

API — American Petroleum Institute
CFR - Code of Federal Regulations
EOS - Equation of State

ft — foot (feet)

m — meter(s)

mg/l — milligrams per liter

MT -- Metric tonne

NG—Natural Gas

QA/QC - quality assurance/quality control
ST — Short Ton

Appendix 6 - Conversion Factors

Pifion reports CO; at standard conditions of temperature and pressure as defined in the State of New Mexico -
60°F and 15.025 psia (NMAC 19.15.2.7 (C)(16))

To calculate CO2 mass from CO; volume, EPA recommends using the database of thermodynamic properties
developed by the NIST. This online database is available at:
http://webbook.nist.gov/chemistry/fluid/

It provides density of CO, using the Span and Wagner EOS at a wide range of temperatures and pressures.
At State of New Mexico standard conditions, the Span and Wagner EOS gives a density of CO; of 0.0027097
Ib-moles per cubic foot. Converting the CO- density in units of metric tonnes per cubic foot:

MT) Densit (”’ - m"les) MW, Sl
_ - X X —¥/—/——
f_t3 ensitycoz fte €02 ™ 9204.62 lbs

Densityco» (

Where:

Densityco, = Density of CO2 in metric tonnes (MT) per cubic foot

Densityco, = 0.0027097

MWCOZ = 440095

] _sMT _, MT
Densitycp, = 5.4092 x 10 ]? or 54092 x 10 M_cf
The conversion factor 5.4092 x 102 MT/Mcf is used to convert CO» volumes in standard cubic feet to CO, mass
in metric tonnes.
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Appendix 7 - Independence AGI Wells - Subpart RR Equations for Calculating CO; Geologic Sequestration

emitted by surface leakage, emitted from surface equipment between injection
flow meter and injection well head.

Subpart RR = Description of Calculations T .
. " Pipeline Containers Comments
Equation and Measurements

calculation of CO, received throuah mass flow

RR-1 and measurement of CO; 9 in containers. **

meter.
mass...
CO, Received calculation of CO; received through volumetric
2 RR-2 and measurement of CO- flow meter. in containers. ***

volume...

RR-3 summation of COz mass through multiple
received ... meters.

RR-4 calculation of CO» mass injected, measured through mass flow meters.

CO; Injected RR-5 calculation of CO2 mass injected, measured through volumetric flow meters.

RR-6 summation of CO2 mass injected, as calculated in Equations RR-4 and/or RR-
5.

RR-7 calculation of CO, mass produced / recycled from gas-liquid separator,
measured through mass flow meters.

CO; Produced / RR-8 calculation of CO, mass produced / recycled from gas-liquid separator,
Recycled measured through volumetric flow meters.

RR-9 summation of CO, mass produced / recycled from multiple gas-liquid

separators, as calculated in Equations RR-7 and/or RR8.
COioLtohset tSouI;f(ZiI;age RR-10 calculation of annual CO, mass emitted by surface leakage

calculation of annual CO, mass sequestered for operators ACTIVELY Calculation
producing oil or gas or any other fluid; includes terms for CO., mass injected, procedures are

RR-11 produced, emitted by surface leakage, emitted from surface equipment provided in Subpart
between injection flow meter and injection well head, and emitted from surface = W of GHGRP for

CO, S tered equipment between production well head and production flow meter. COgr.
2 Sequestere .

calculation of annual CO, mass sequestered for operators NOT ACTIVELY graolgggajlrc;r; are

RR-12 producing oil or gas or any other fluid; includes terms for CO2 mass injected, provided in Subpart

W of GHGRP for
COz.

* All measurements must be made in accordance with 40 CFR 98.444 — Monitoring and QA/QC Requirements.
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** If you measure the mass of contents of containers summed quarterly using weigh bill, scales, or load cells (40 CFR 98.444(a)(2)(i)), use RR-1 for
Containers to calculate CO- received in containers for injection.

*** |If you determine the volume of contents of containers summed quarterly (40 CFR 98.444(a)(2)(ii)), use RR-2 for Containers to calculate CO;
received in containers for injection.
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Appendix 8 - Subpart RR Equations for Calculating Annual Mass of CO; Sequestered

RR-1 for Calculating Mass of CO, Received through Pipeline Mass Flow Meters

COyry = Xp=1(Qrp = Srp) * Cco, (Equation RR-1 for Pipelines)

where:

CO,r, = Net annual mass of CO2 received through flow meter r (metric tons).

Qrp = Quarterly mass flow through a receiving flow meter r in quarter p (metric tons).

Srp = Quarterly mass flow through a receiving flow meter r that is redelivered to another facility

without being injected into your well in quarter p (metric tons).
CCOZW = Quarterly CO- concentration measurement in flow for flow meter r in quarter p (wt. percent

COg, expressed as a decimal fraction).
p = Quarter of the year.
r = Receiving mass flow meter.

RR-1 for Calculating Mass of CO, Received in Containers by Measuring Mass in Container

COyry = Xp=1(Qrp = Srp) * Cco, (Equation RR-1 for Containers)

where:

CO,r, = Net annual mass of CO; received in containers r (metric tons).

Qrp = Quarterly mass of contents in containers r in quarter p (metric tons).

Srp = Quarterly mass of contents in containers r redelivered to another facility without being

injected into your well in quarter p (metric tons).
CCOZW = Quarterly CO. concentration measurement of contents in containers r in quarter p (wt.

percent CO, expressed as a decimal fraction).
p = Quarter of the year.
r = Containers.
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RR-2 for Calculating Mass of CO; Received through Pipeline Volumetric Flow Meters

COyrr = Yp=1(Qrp— Srp) *x D = Ccoypy (Equation RR-2 for Pipelines)

where:

CO,r, = Net annual mass of CO2 received through flow meter r (metric tons).

Qrp = Quarterly volumetric flow through a receiving flow meter r in quarter p at standard conditions
(standard cubic meters).

Srp = Quarterly volumetric flow through a receiving flow meter r that is redelivered to another
facility without being injected into your well in quarter p (standard cubic meters).

D = Density of CO- at standard conditions (metric tons per standard cubic meter): 0.0018682.

CCOZW = Quarterly CO2 concentration measurement in flow for flow meter r in quarter p (vol. percent

COg, expressed as a decimal fraction).
p = Quarter of the year.
r = Receiving volumetric flow meter.

RR-2 for Calculating Mass of CO, Received in Containers by Measuring Volume in Container

COyrr = Yp=1(Qrp— Srp) *x D x Ccoypy (Equation RR-2 for Containers)

where:

CO,r, = Net annual mass of CO; received in containers r (metric tons).

Qrp = Quarterly volume of contents in containers r in quarter p at standard conditions (standard
cubic meters).

Srp = Quarterly volume of contents in containers r redelivered to another facility without being
injected into your well in quarter p (standard cubic meters).

D = Density of COz received in containers at standard conditions (metric tons per standard cubic

meter): 0.0018682.
Cco,,, = Quarterly CO concentration measurement of contents in containers r in quarter p (vol.

percent CO,, expressed as a decimal fraction).
p = Quarter of the year.
r = Container.
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RR-3 for Summation of Mass of CO; Received through Multiple Flow Meters for Pipelines

CO, = ¥R COyry (Equation RR-3 for Pipelines)

where:

C0, = Total net annual mass of CO; received (metric tons).

CO,r» = Net annual mass of CO2 received (metric tons) as calculated in Equation RR-1 or RR-2 for
flow meterr.

r = Receiving flow meter.

RR-4 for Calculating Mass of CO- Injected through Mass Flow Meters into Injection Well

COzu = Xy=1Qpu * Cco,, (Equation RR-4)
where:

C0,, = Annual CO2 mass injected (metric tons) as measured by flow meter u.

Qpn = Quarterly mass flow rate measurement for flow meter u in quarter p (metric tons per quarter).

Ccoz'p'u = Quarterly CO2 concentration measurement in flow for flow meter u in quarter p (wt. percent

COg, expressed as a decimal fraction).
p = Quarter of the year.
u = Mass flow meter.

RR-5 for Calculating Mass of CO: Injected through Volumetric Flow Meters into Injection Well

COzy = Yoy Qpu*D* Ccoyp (Equation RR-5)

where:

C0,, = Annual CO2 mass injected (metric tons) as measured by flow meter u.

Qpu = Quarterly volumetric flow rate measurement for flow meter u in quarter p at standard
conditions (standard cubic meters per quarter).

D = Density of CO; at standard conditions (metric tons per standard cubic meter): 0.0018682.

Ccoz,p,u = CO. concentration measurement in flow for flow meter u in quarter p (vol. percent COy,

expressed as a decimal fraction).
p = Quarter of the year.
u = Volumetric flow meter.
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RR-6 for Summation of Mass of CO: Injected into Multiple Wells

COy = XY_1 €O,y (Equation RR-6)

where:

C0,; = Total annual CO> mass injected (metric tons) though all injection wells.

C0O,, = Annual CO2 mass injected (metric tons) as calculated in Equation RR-4 or RR-5 for flow

meter u.
u = Flow meter.

RR-7 for Calculating Mass of CO. Produced / Recycled from a Gas-Liquid Separator through Mass Flow
Meters

COpw = Xp=1Qpw * Cco, (Equation RR-7)
where:

C0,,, = Annual CO2 mass produced (metric tons) through separator w.

Qpw = Quarterly gas mass flow rate measurement for separator w in quarter p (metric tons).

Ccoz_p_w = Quarterly CO- concentration measurement in flow for separator w in quarter p (wt. percent

COg, expressed as a decimal fraction).
p = Quarter of the year.
w = Gas / Liquid Separator.

RR-8 for Calculating Mass of CO; Produced / Recycled from a Gas-Liquid Separator through Volumetric
Flow Meters

COzw = Xp=1Qpw * D * Cco, ., (Equation RR-8)

where:

CO,,, = Annual CO, mass produced (metric tons) through separator w.

Qpw = Quarterly gas volumetric flow rate measurement for separator w in quarter p (standard cubic
meters).

D = Density of CO, at standard conditions (metric tons per standard cubic meter): 0.0018682.

Ccoz_p_w = Quarterly CO2 concentration measurement in flow for separator w in quarter p (vol. percent

COg, expressed as a decimal fraction).
p = Quarter of the year.
w = Gas / Liquid Separator.
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RR-9 for Summation of Mass of CO; Produced / Recycled through Multiple Gas Liquid Separators

COp=(1+X)*xXW_1C0,, (Equation RR-9)

where:

C0,p = Total annual CO2 mass produced (metric tons) though all separators in the reporting year.
X = Entrained CO- in produced oil or other liquid divided by the CO, separated through all

separators in the reporting year (wt. percent CO; expressed as a decimal fraction).

C0,,, = Annual CO2 mass produced (metric tons) through separator w in the reporting year as
calculated in Equation RR-7 or RR-8 .

w = Flow meter.

RR-10 for Calculating Annual Mass of CO; Emitted by Surface Leakage

COyp = Y¥_1CO0,y (Equation RR-10)

where:

C0,; = Total annual CO, mass emitted by surface leakage (metric tons) in the reporting year.
C0O,, = Annual CO, mass emitted (metric tons) at leakage pathway x in the reporting year.

X = Leakage pathway.

RR-11 for Calculating Annual Mass of CO; Sequestered for Operators Actively Producing Oil or Natural
Gas or Any Other Fluid

CO, = COy — COyp — COy5 — COzpp — COypp (Equation RR-11)

Where:

C0, = Total annual CO2 mass sequestered in subsurface geologic formations (metric tons) at the
facility in the reporting year.

C0,; = Total annual CO> mass injected (metric tons) in the well or group of wells in the reporting
year.

C0,p = Total annual CO, mass produced (metric tons) in the reporting year.

CO,r = Total annual CO2 mass emitted (metric tons) by surface leakage in the reporting year.

CO,r; = Total annual CO2 mass emitted (metric tons) from equipment leaks and vented emissions
of CO, from equipment located on the surface between the flow meter used to measure
injection quantity and the injection wellhead, for which a calculation procedure is provided
in Subpart W of the GHGRP.

CO,rp = Total annual CO, mass emitted (metric tons) from equipment leaks and vented emissions
of CO; from equipment located on the surface between the production wellhead and the
flow meter used to measure production quantity, for which a calculation procedure is
provided in Subpart W of the GHGRP.
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RR-12 for Calculating Annual Mass of CO; Sequestered for Operators NOT Actively Producing Oil or
Natural Gas or Any Other Fluid

CO, = COy — CO, — CO4p; (Equation RR-12)

C0, = Total annual CO, mass sequestered in subsurface geologic formations (metric tons) at the
facility in the reporting year.

C0,; = Total annual CO2 mass injected (metric tons) in the well or group of wells in the reporting
year.

CO0,r = Total annual CO, mass emitted (metric tons) by surface leakage in the reporting year.

CO,r; = Total annual CO, mass emitted (metric tons) from equipment leaks and vented emissions
of CO, from equipment located on the surface between the flow meter used to measure
injection quantity and the injection wellhead, for which a calculation procedure is provided
in Subpart W of the GHGRP.
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Appendix 9 - Plugging Records for West Jal Unit #1

TEXACO EXPLORATION AND PROD. - WEST JAL UNIT #1 PLUGGING DIAGRAM
Lease Name:  Wast Jal Unit #1 Footage: 1980 FNL and 680 FEL
APIL: 30-025-21172 Wall Typea: [o]]

Location: Sec. 20, T255 R36E Total Depth: 17.086"
County, State: Lea County, New Mexico Coordinates:  32.117596, -103.280739 (NAD&3)
“ —} ————— Plug0’to 50'(APR 1984)
i i
1 1
— —
1500 ! ! ——— Plug 1,.270"to 1,380 (APR 1984)
; |
i i
| |
5000 - | |
—— ———— Plug 3,200"t0 3,325 (APR 1984)
1 1
; !
| |
4500 ! !
; ;
i i
; ;
600 - | |
fr— ————— Plug 6,250"t0 6,350° (APR 1984)
— ——
; ; ——— Plug 6,685'to 6,758 (APR 1984
- | |
T 7500 ——
3 i ' ———— Plug 7479 to 7,579 (APR 1984)
= : :
= : :
= | |
¥ ! !
2 500 - ! !
3 : :
= I
E I I ——— Plug 9,485 to 9,500 (JUMN 1974)
= i ; CIBP @ 9,500°
o —
2 10500 | } ~————— Plug 10,310’to 10,330 (JUN 1974)
= | | CIBP @ 10,330°
1 1
| |
12,000 4 M ————— Plug 11,924'to 12,082° (JUN 1974
! ! CIEP @ 10,330
; ;
i i
13,500 - : !
i i
| |
—_—
— | | ——— Plug 14,711t 14,741° (JUN 1574)
' | | CIBP @ 10,330°
1 1
i i Perf. Sqeezed or cemented perf’s tested between:
16,500 - E E 11736-11815 12762-13020 13517-13524
' E E 11822-11861 13005-13030 13524-13532
R 11849-11894 13247-13360 15050-15353
12312-12748 13462-13472 16445-16614
TD = 17,086 FEET
18000
*Schematic is properly scaled
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Rl une di-: I LEABE DERIGNATION AND MERIAL WO,

2 1nns
HM=034290

SUNDRY NOTICES AND REPORTS ON WELLS

o driil to despea of plug back to o diferent reservolr.
1D nat aae B Lo A TION FOR PERMIT- for such propoiais.)

LRI M INBIAN, ALLOTTEE OB TEERE MaME

- 7. UNIT iGRERMENT HAME
Adia o .
‘::#bn i‘l:Ll. OTHER f L/ "' -I v _'I"TEEl-t Jal EJ]'th

2. HiWE OF OFERATOR v 'n.d'_l:!_I.'_ﬁI LEASE HAME
Getty 01l Company %
§. inOREBR OF GPERATOR . wELL HO.
P.0. Box 730, Hobbs, NM  BB240 Apg 5 . 1 N
i Loration oF nELL (Report lueation clearly «nd In acenrdance with aoy Stiabe mﬁmn}_ 10 LD ABD POOL, OB WILDCAT

See plan space LT Below )

At murface
=

West Jal Delaware

am 5y 55 i1, amc, T, R, M, 05 BLE, AND
Unit Ltr. H, 1980' FNL & 660' PEL &?‘ s BURVET 0% AREA
. _{ 1&_'{‘: d Sec., 20, T-255, R-316E
T4, FERNAT 40, - - 15, RLEvATIONS | Ghow whether BP AT, Gleets | 1% COURTT Om FARINH| 13, BTATE
3138' D.F. Lea HM
18, Check Appropnate Box Te Indicate Mature of Motice, Report, or Other Data
FOTICRE OF INTENTION T0: AIRAEGQUENT BAFOAT OF |

TEAT WATER SRGT-OFF | | FOLL R ALTEE CARINa '_! WATLE REACT-OFF _ BEFAIRENG WELL -

FRACTURE TRELT — uuLTIPLE compleTE || raacTOSE THETMENT | | ALTERING camNO |

ERODT OB ACIMZE ABAN DB i AMOOTING Of ACIDESING ] ABANDONMENT* ]lﬂ

NEFALE WELL | | CHANGE PLANE | . (ther)

LOther) .

i Morx @ Repart reaulis of muoltipie eompleton on Well
t‘nnpbru-m or Hecoapletion Beport and Log feros. )

17. u:su'mu: FREBIEET ﬂﬂ.il.'p:lr?L'E'H:D APERATIONE (Clearly siare all Dﬁrrlﬂml detuile, and give perrinent dated, Incloding saiimatsd date of starting asy
propoerd work, If well (s directopally drilled. give subparisce [seaticnd and meamired and [fiee vertieal depths for ll Barkers and tones pertd-

meeni Lo this work. § *

3726784 Rigged up. Pulled rods and pump. Unseat tbg, anchor and install Bop.

3/28/84 Pulled 2 7/8" huttress & 2 3/8" tbg. anchor., Ran 7" CI plug, set B 7579'., Ran 2 3/8'
to 4290'. By Hallikburton, ecire. 191 bbls. gel brine, pulled thg. Perfs 4-0.25" holes
@ 6400", Circ. cut 7" between 9 5/B™. Ran 2 T7/8" to 7554".

3/29,/84 Rigged up esg. puller unit, Fulled thg., Remove BOP & 7" tbg. spool.

3/30,/84 Weld 7" pull nipple. Cut 7% csg. @ &6735'. pPulled 11 j&s 7", 26#, P-110 csg. B rd.

3731784 Layed down total 163 jts (est. 6525') 7", Brd casing, Wipple down 9 5/B" head.

4/2/84 Weld on 9 5/8" pulled nipple. Attempted to pull slips with 500,0004. Set off primer
cord arcund head, no movement. Left seaking in penetrating oil.

4/3/84 Dug ocut 13 378" csg. unflange head., Move pipe 1" with &00,000%. Cut off. Pulled
nipple, installed BOP. Ran tbhg to 5216°.

4/4 784 Epot 20 sxs cement on top of CIBP 7579-7479'. Spot 100' plug (45 sxs) at G758-GGES',
6350-6250", 31325-3200°, 1380-1270'. Remave cgg. head.

4/5/84 Rigged down. Installed 20 sxs. Plugged 0-50'. Installed dry hole marker. P&A.

15 I heraby uui toat the !m'mmgi e I.Hz zor.
JUINED = TITLE

Er“ka.h:,—— ¥ ISP

W
I.‘I“hll qd'uﬂ- :I'I:I'{I l-odzul pr $t.|h aflcr ueeh

API'RGYVED BT Mo W T L TITLE

_area_du.p&u_n_tendan.:r_ DATHE ril 11, 1984

oare L 77/ B

CONIITIONS OF APFROVAL, IF ANY:

O+6-BLM-Roswell 1=-Mr. J.A.=-Midland ﬁn-:‘-f:'::] -] [ R SO,
1-pile 1-Laura Richardson-Midland Llabliity wace: & or. = o akd
L-Engr Jim 1-EB, 1-Ja *See Inshuctions on Revene Side surteee fesaie :
l-Foreman CK 1-5H, l=CPF 1-Southland Royalty Company, l=-ARCO

Tiwle L8 UE.C Seenon 1001, makes 1t 4 crima {or any persan knowingly and willfully to make o any department or agency of the
Upited SI81e8 any falde, fctibiows of fraudulent siatements or representstions as to any metler within i1s jurlsdiction.
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o s

N. M. DIL CONS. DORElolli
o P.0. BOX 1239
+6 = BLM = P.O. Box 1857, Rogueqis F%ﬂfg{fml"%nggzﬁ, l-Foreman qx
Farm %331 1 - Laura Richardson-Midland Farm Approved
Dec, L3973 Budget Burdau Mo, 42-Ri474

UNITED STATE 5 LEASE
DEPARTMENT OF NM-034292
GEOLOGICAL

6. IFINDIAN, ALLOTTEE OR TRIBE MAME
!
. SUNDRY NOTICES AND REPORTS) @ 5'!5‘5?5‘5';.';,5;

rewarvoir. Use Form 3=331-C for such propoyals

1. ml Eas .
ﬂ wieell 0 other °

7. UNIT AGREEMENT NAME

8. FARM OR LEASE NAME
West Jal Unit

9. WELL NO.

2. NAME OF OPCRATOR 1 L

Gatty 0Ll Company _ : | 10, FIELD OR WiLDEAT NAME o
3. ADDRESS OF OPERATOR West Jal Delawiiiq__

P.O. Box 730 Hobbs, NM 88240 11 SEC. T., R., M., OR BLK, AND SURVEY OR
4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17 AREA

below.) ____Sec. 20, 255-3&E

AT SURFACE: Unit ltr. H, 1%80' FHL & 660 FEL 12, COUNTY OR PARISH 13, STATE

AT TOP PROD. INTERVAL: Lea NI
_ AT TOTAL DEFTH: | a0
16. CHECK APPROPRIATE BOX TO IMDICATE MATURE OF MOTICE, P

REPORT, OR OTHER DATA 15. ELEVATIONS [SHOW ﬂ;—',ul'i.DB. AMD WD)

3138" D,F.
REQUEST FOR APPROVAL To: SUBSEQUENT REPGRT OF:
TEST WATER SHUT-OFF [ Cl
FRACTURE TREAT 1 Ll
SHOOT OR ACIDIZE O [
REPAIR WELL C El INOTE: Raport resvits of multiple complat'an or zone
PULL OR ALTER CASING [ } changs on Farm 1-330
MULTIPLE COMPLETE ] L]
CHANGE ZOMES d Cl
ABANDON® ised iR ]

{other) -~

17. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent details, and give pertinent dates,
including estimated date of starting any proposed work. If weil s directionally drilled, give subsurface locations and
measured and true vertical depths for all markers and zones pertinent to this work,)*

Revised procedurs as per conversation with Mr, Peter Chester 7/18/83:

1. Install B.O.P.
2. BSet C.I.B.P. at 47860 w/35" cement on top.
3. Perforate 2 heles 8 6375' & sgueeze with sufficient cement to
bring cement to 6225'.
4, sSet cement plug 1230-1330' top of salt.(-ei Y e, o S o #‘Vf)_
5. BSet 50" surface plug.
6. Install dry hole marker.
7. Restore location.

Subsurface Safety Valve: Manu. and Type . - = o Set @ S —

18. [ hereby cegtity rn}l %Fr}r?zo rg is true and correct
I Ebé‘ L0 ,5%’" hrea Superintendent. . Tuly 22, 1983 .

IThis sfiata for Federal os State afoe wse)

-51-,“.4_ e Mo CEESTIR

.F.F"P‘HU\'EI:I BY e D —— BITLE - - DATE

COMDITIONSG OF ﬂF‘P"'".I‘:"
t)*EIE‘ 11 1083

‘_'}ult

Fheg I vian ey @ Revedwe Side

i
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8=330
(Eev, =43}

UMITE STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

SUBMIT IN DUPLICATE- !

Form apgiraved,

Budget Bareny Mo 42-HIEG 5
{%pe other In-
Eirdcliiis on
revers aide)

A LEANE DEBIGNATION AND BERIAL RO

B-03429-A

WELL COMPLETION OR RECOMPLETION REPDRT AND LOG *

| 7B, 17 INDIAN, ALLIITEE (M THIEE NAME

Te TYRE OF WELL: T::'u Eﬁ !r:.:r.r_ pRY E Other — TOURIT aumeRuEsE wamE
b TYPE OF COMPLETION: il
D - PLY mrr. 1 " N ]
:::T:I. ;-J-ui" [ :':?-:HP |_| bppid ﬂ: NEEYR Other - — | B, FARM O LEASE KAME
“E FAME 0F OFERATOR | West m H‘
| B wme R0,
fimlly Oil Compaxy - _ |
7. AnONESE OF OFEBATOR R : | 1 .
- 1|:| PIELD 4ND POOL, OB WI
. 0, Box 1351, w,mrﬁ: 2 . | L‘W
¥, LOCATLON OF WELL 13.;-”: Toeofion ciearly and Tu sgeordunes wilk any Stafe requirements}® 151 Delaware s wWest
At surface * ¥ 117 sEL, T.. K., M., D% DLOTE AND BUATEY
Uait Letter H,- 1880 WL - dc FEL, See, 20-238-36E | s
Al tap proid. Interval reparted Pelow * i
At total depth i : '
T4, PERMIT RO, T hATE 1B3LED T1% CBURTE on 13, ATATE -
- . PamIEH
| Nowm Naxise

iF. OATE SPCDODED | 19, DATE T.0. KEACHED | 17, DATE COMPL, | Beody fo pred.) |

16 ELEVATIOYE (DF, BEH, BT, O8, ETC - | T FEEV. CARIRGHEAD

| : ' ; ¥ .
-- | mal - $-20574 | 3138 |
Th. TOTAL DEFTE, MO & T¥D 1, FLDO, BACE TR ||:u e | §5 ir MULTIPLE COMPL, D3 INTERVALE ROTARY TOOLE CAMLE TOOLE
3 ' 9 ' 9 MW MaAXT® . DRILLED BY Y - i
1 - . s -—l——.- A e
TING " T : M, SAME (8D AKD TVO}T TH W a8 DIEECTIONAL
4, PRODUTING INTERVALIG), OF THE COMFLETIDN— '.N.:-r .Bl:-r".r- M, N4 [ N
Te07-7857" 2 .-
7-7857' Dhlawave = N
6. TYPE ELECTRIC AND OTHER LOGE ECX - T 27, WAS WELL CORED
Neows " ==
23 FR ] o CARING H.E‘.'I."'DRI'.I K rp-:rrl all eirings M!f i ﬂ!l'”]

T HOLE HIZE "

TilikD amE | WEIGHT, LAUFT, .|

" he Chenge | | : -

BEFTH BET, (MO}

e
a

I:F:III'\1I"| Ilklﬂﬂn‘

&¥OLKET. FI'LLED

_ o

. T GNER RECORD-

AL | ToF (Hu] BOETONE | ME ) BACEE ERMENTS EUREEX |.“D|

S B

i pll -

| IS E T S G —"-""j"—|'1:ﬂrd —m':—----—:-

i HIZE BEPTH BET [MG) FACEER SET {MD}

-

1. FEAFOEATION AECOED anFrNI, S ur? amlltrl . 32.

7807-7811', 7816-TRHA%, 1WS3-TES5T",
31 shots, l.u" d.ﬁimn. l- shots :-l

m DH:I"I:I! H'I'E-H'lnl. l?dl:l.l

F!.C]Tl'. B}TDT FR.‘!.!"T'UH'-I'-" ﬂﬁuﬂﬂ'l' SQUEEZE, ET‘C-

pu:nr NT A¥D RIVD OF MATERLAL LsSED

T TRTTESY | TS0 palleed wed setd
N wmid,

fost. 82 ball vealive, SUONH F-A0
: B , sand, 9000 pallens Lasss eil
2= . - . - - PRODUCTION et - .
[ATE FIRAT PROGLCTION FRGDUCTIOR :-;-:--;m rrm.n.p._pm Tifl, nemping—sirt and Tgpe & pump} WELL BTATUA (Producing ar
5-28-T4 y : il |
DATE (§r TEAT HOURE TESTED I :‘fﬂﬂl.l BIEE | giﬁ"ﬁ"“r::gb B TP - W ATBR —BBL., '|: GAR-DIL RATIO
R - 1 - 1
~190-Th ) T i | - &
FLOW, TOMNG FEES. | CASING :I'I.IH!I.I.I | l:.u.cl: LATED AL BEL. b CAS— NCF. wATLA-—HEL QL SRAYITY-APE {CORD.]
| 24-A0UE EATE. ' ’ d 1 ‘ L] -
-- P I R |
34, MEFOBITION OF 043 (Bl wond for fuck veniedg clo) ~ - - _”I TENT WITHESEED BY
Used for Peadl . - !
- - b e e aiu W
A5, LIET OF ATTACHMENTS. ARSI n e D .
LS LR £
Henn :

1 hereby certify tBot Pﬁ; I'mﬂn‘ ;ﬁ wl.'tuchﬂ'_lnﬁ'rmtlum i mmﬁlﬂr acd correét &5 determined from all aveilable cecords -

g;r“ﬂ'.SlE“'Ed} D. R. Ciow

Lasd Clark

20=-T4

DATE

D. R. Crey,,.

*(See In:hu:tion: and Spaces for Additicnal Data on Reverse Side)
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INSTRUCTIONS

General: This form is designed for submitting a complete and correct well completion report and log on all types of lands and leases to eltherss Federal agency or a State agency,
or both, pursuant to applicable Federal and/or State laws and regulations. Any necessary special instructions concerning the use of this foffm and the number of copies to be
submitfed, particularly with regard to local, area, ar regional procedures and practices, either are shown below or will be isdued by, or may. be obtained from, the local Federal
and/or State office.  See instruetions on items 22 and 24, and 33, below regarding separate reports for separate completions. i
1f not filed prior to the time this summary record is submitted, coples of all currently available logs (drillers, geologists, sample and core an_nﬂysia, all types electric, ete.), forma-
tion and pressure testd, and directional surveys, should be attached hereto, to the extent required by applicable Federal and/or State laws and regulations, All attachments
should be listed on this form, see item 35. .

Item 4: If there are no applicable Stite reqnirements, locations on Federal or Indian land should be described in accordance with Federal requirements. Cousult local State
or Federal office fur specific instructiong. e, } -

Item 18: Indicate which elevation is ‘#sed as reference. (Where not otherwise shown) for depth measurements given in other spaces on this form and in any attachments.

Items 22 and 24: If this well is leted for sep duction from more than one interval zone (multiple completion}, so state in item 22, and in item 24 show the producing
interval, or intervals, top(s), bottom{s) and naimegs) (if any) for. only the interval reported in ftem 83. Submit a separate report (page) on this form, adequately ldentitied,
for each additional interval to be separately produbed; showing the additional data pertinent to such interval. - N

Item 29: “Socks Cement”: Attached supplemental records for this well should show the details of any multiple stage cementing and the location of the cementing tool,

Hem 33: Submit a separate completion report on this form for each interval to be separately produced. (See instruction for items 22 and 24 above.)

e

47, SUMMARY OF POROUS ZONES: 1
BHOW ALL IMPORTANT ZONES OF POROSITY AND CONTENTS THERLOF ; CORED INTERVALS ; AKD ALL DEILI-§TEM TESTS, INCLUDING | {5, GEOLOGIC MAREERS
DEFTH INTERVAL TESTED, CUSHION ['SED, TIME TOOL OFEN, FLOWING AND SHUT-IN PRESSURES, AND RECOVERIES

_FLOII.'(ATIU.‘I_ TDI'__ R : B‘Il'i_'l'ﬂri_ _ _nﬂf.‘nﬂ"llﬂﬂ. CONTENTS, l'l.'ll:_.“_. NAME ) _“_TO]'. o
MEAS. DEPTH TRUS YERT. DEFTH
16,614' with 100 sacks Class "R" cement, /10X CFR-2.
s741', 25 secks 11,924-12,082' and set iren bridge p
t 10,310-10,330°".
Bona Spriasgs formatism with two 0.48 holes par
132', (28 shets total)
. 10,112-10,132 with 5500 gallems seld and

fs. 10,113-10,132" ¥ay 14, 1974, ts May

E
P

U5, GOVERNMENT PRINTING OFFICE : 19830 83636 BTiez33
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)

)
109

11)
12)
13)

14)

15)
16)

17)
183
19)
200
21
22)

23)

24)

West Jal Unit

¥Well No. 1
Lea Co., New Mexico
Page 2

Flowed 24-1/2 hours through 1" choke, making no oil, 45 bbls. load water, 393
bbls. formation water and gas atbt rate of 266 MCF per day. FIP 200§, CP 2300#.
Ran flow meter, Gradionometer and Temperature Survey to determine water entry.
Shut well in seven hours, then ran Base Temperature Log 16,000-17,020'. Water
channelling from bottom of well bore to 16,508'.

Set cement retainer at 16,250" and squeezed perfs. 16,499=16,614" with

150 sacks Class "H" cement containing 4/10ths of 1% CFR-2 and 1% Halad 9.
Squeeze failed. WOC 4 hours.

Resqueszed perfs. 16,4049-16,614" with 50 sacks Class "H" cement with 1% Halad 9,
&/10ths of 1% CFR-? and 1/4# Flocele per sack and 150 sacks Class "H" containing
1% Halad 9 and 4/10ths of 1% CFR-2. Squeeze failed.

Attempted te pull cement retainer - stuck.

Milled and pushed cemaent retainer from 16,250 to 16,490'. Recoverad cement
retainer.

Drilled and pushed junk te 16,9%30'.

Ran 254 jts. (14,793") of 2-7/8" 0D tubing and set packer at 14,810". Swabbed

9 hours, recovering 60 bbls, load water with good show of gas.

Treated perfs. 16,4469-16,614" wich 500 gals. 15% NE acid with 2 ball =ealers.
Swabbed ¥ hours, recovering 1 bbl. load wacer, flowing pas at rate of 50 HCF per day,
Treated perfs. 16,449-16,614" with 5000 gals. 15% NE acid and 27 ball sealers.
Ran Temporature Surwvey 15,000-16,958°".

Tested well, Well flowed at rate of 910 MOF per day on 23/64" choke, no oil,
FIT 310#. Pulled tubing and packer.

Reran 457 jes. (L4,9407) of 2-7/8" aD 7.94 DSS-NT Atlas-Bradford Condition "A"
tubing and set at 14,9677,

Circulated hole with corrosion inhibitor water. Released vig 11-8-72.

Tlowed and tested well.

On Dae. 11, 1972, treated perfs 16,449-16,614" with 12,500 gals. of 1% KCL water
with 62# friection reducer, 25 gals., Adofoam and 25 gals. scale inbdbitor, 20,000
gals. 20% retarded acid with 1004 frietion reducer, 40 gals. Adofoam, 160 gals.
Acid inhibitor, 1000# fluild loss agent and 40 gals. scale inhibitor and 7 ball
gealers. All fluid contained 400 2.C.F Nictrogen per barrel.

Testing well.
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[ Tl SRR P
Form 5-331 - = . Ee
IMay 1963} UNI" "D STATES EODMIT TN TRIFL] °B ] Buam  Bareay No. 49-R14M,

DEPARTMEN . OF THE INTERIOR termany ™% ™ {0 iiias sasiavarion 47o samuL Fo.
GEOQLOGICAL SURVEY WM=-03429-A

SUNDRY NOTICES AND REPORTS ON WELLS 1 AR, AR oK T N

D nod use this form for proposals to drill or to despen or plug back to & different rescrvobr.
Upe “APFLICATION FOR PERMIT—" for suck proposals,)

e et

T T, UMIT AORDEMENT FAME
91 ‘:'I AE -
WELL wELL Mnan —— -
2. HWAME OF OPDRATOR T T rADM DR LEABE NAME
Skally 0i1 Company _ |West Jal Unmie N
3. ADDEESE OF OFERATOL . | @, wELL N,
P. 0. Bex 1351, Midland, TExas 79701 o
4, LOCATION OF WELL |E-wpm|: Luenting Hnnr:l}' and e accordance with any Htete ceguirements® 10, FIELIF AND POOL, E WILDCAT
Ses plao sper 1T below.)
At masmes Undesignated
' " 11, &Re, 7., K, M., 03 DLE. AHD
1980' WL and 660" FEL Sec. 20-258-36R . BORVAT OR ARBL
14, FERMIT %0 15, CLEVATIONS (Bhow whether OF, kT, OR, ete)] T 77T 12, coUSTT Ok PARISH| 13, STATE
_ _ _3076' GR_ lea | New Mewico
16. Check Appropriate Box To Indicate Mature of Motice, Repert, or Other Data
NOTICR OF INTENTION T0: AUBEEQUENT REFORT OF :
TEST WATER SHLT-0FF —I PULL G ALTER CAXING WATEE SHUTO8PF REFAINING WELL !
| R |
FRACTURE TREAT 1 MULTIFLE COMPLETE | FRACTORE TREATHERT ALTERING CANING !
— | B
SMOOT 01 ACIDITE | AEANTHNN® | 4‘ SHOOTENG Oh ACTDIRING ABANIHIN M ENT® I'
EEFATR WHLL _] CHAXGE FLANE rother) _Clean -,t_ &

| | MoTe | Keport resalcs of multiple com Lar.l.;.:n o Wall
_____ Il:J Ilrr] I_ i L..n.rﬂptln n or Eecompletion Heport and Log form.)
17. DEHCRINE FRONGAED O COAFLETED OFERATIONS (Clen 1y stole all pertinent detalls. and glve pertinent datos, ncluding eecimated date of startiog aBy

prapeeid work, IT well i directionslly drilled, @ive subsarfoce boeations and measired and tras ‘-'-“TTI{'-:H depihs for all markers and somes pectl-
nent to this work, ) *

1) Rigged up retary tools 7-28-72. Pulled tubing and packar.

2) Sat cemant retaimer at 11,390" and squeesed Strawm 7" GD casing perfs. 11,510-11,741'
with 100 sacks Class “H" gement conteining 1X CFR-2 and 3 sand per sack.
Squeasa failed. WOC 4 hewrs.

3) Resqueesed perfs. 11,510-11,741" with 100 sacks Class "H" cemsnt cemtaining 5/10%
of 1% CFR-2 and 3 sand per sack. Squeesed at 6500#. Reversed out 15 sacks.

4) After WO 12 hours, drilled cemsnt retainer at 11,3%0' and cement 11,390-11,755'
with 6-1/2" bie.

5) Tested squasze job to 3000f; hald okay.

6) Drilled cement 11,790-11.83%2' and tested old sgueese job on parfs. 11,736-11,.815%5'
to M0F; hald okay.

7) Drilled cament 11,832-11.844"'; pushed plus—plug to 11 ,976'. Drilled plug. Tagged
{wnk at 12,002' and pushed to 12,312°.

8) Clsansd to top of 5-1/2" 0D I.:lm ar 12,032", set cement retainer at 11,820 end
found casing perfs. 11,849-11 8% ' epen.

%) Squeased 5-1/2" emsing parfa. 11,849-11,894" with 50 sacks Class "E" with 1Y CFR-2
and 100 sacks Class "B" with 11 CFR-2 and 3 smand per sack.

10) Dumped 20 sacks cement on retsiner at 11,820", plugging baek to 11,717'.
Revarsed out 9 sacks cement. WOC 1?7 howrs.

16. T herehy cerfily thot the foregeing Is true and corcect
F
SIGNED —  TITLE _Laad Clark —

{This u|;.|lce for Federal or Btate office wse) N

APPROVED BY . , TITLE
CONDITIONS UF A.P‘PRHTAL I.‘ AHT
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1)

1)
13)

14)
16)
in
18)
19)
20)
21)

22)
23)

Wast Jal Umit

Well Neo. 1

Lea Co., New Maxico
Page 2

Drilled cement 11,708-11,820": cement retainar 11,820-11,822' and cement
11,822-11,861'. Cleaned out to top of liner at 12,032',

Tested squeszs job to 2500#; held okay.

Drilled junk 12,312-12,748.5"; cement 12,748.5-12,760"; junk to 12,762":
cemant 12,762-13,030".

Testad old squeszed pecfs. 13,005-13,030"' to 2500#; held okay.

Milled and drilled cast irom bridge plug at 13,174" and pushed to 13,395',
Tested 5-1/2" OD liner perfs. 13,247-13,360" to 2900#; could nmot pump into
perfa.

Hilled cast iron bridge plug 13,396-13,400'.

Tested parfs. 13,462-13,472" to 2700#: could not pump into pezfs.

Milled and drilled out cement retainer 13,517-13,524"'; cememt 13,524-13,532';
csment 15,050-15,353%".

Milled and drilled cast ironm bridge plug 15,340-15,858'. Washed over fish
15,858"; recoverad fish. Cleaned out te old TD of 15,958".

Drilled 4-3%/4" new hola 15,958-16 498",

Ran Drill Stem Test No. 1 (Siluriam) 15,400-16,498°,

Drilled 4-3/4" hole 16,498' to total depth of 17,086' at 11 p.m. October 4, 1972,
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Vatny Togh: UN'TED STATES SUBMIT 1N TRIPI "~ATE® Foem npproved. .
How 1eE DEPARTME  OF THE INTERIOR (0 dnstruetion  re | e s m’i"’..itf“;“
GEOLOGICAL SURVEY - 03429 -
. [F INDIAK, ALLOTTER “ TRIAE FAME
SUNDRY MOTICES AND REPORTS ON WELLS

{Trp not wee this form for proporale to drill or b0 G@!l‘w! or plug Back to a diferent repervolr,
Use “AFFLICATION FOR FERMIT: for sach proposala,

- o W

1 T 7. UNIT AORERMEXT KAME
AFIL (]

WELL _ WED an J M:rlga L
4. WAME OF OPEEATOR B, FARM Ok LEASE MAME
Skelly 0Ll Company Wast Jal Uait
3. ADDREHB OF OFERATOR 9, WELL WO.
P. 0. Box 7¥0 - Hobbs, New Mexico 3BZAD i
i Eirlm -ﬂﬁE%L‘;Tﬁtpﬁ\rl lvention clearly and In accordanos with any Biate réquirements.” 10, FIELD A%D POOL, OB WILDCAT
w‘uﬁm;mnr 17 below. p— ti,“
¥ ] .u I““
1980" FML and 660" FEL Section 20-238-36L 11, “fEE-'-Eﬁ;EF‘ e
20-158-362
14, PERNIT KO, LG, ELEvaTioks {Ehow whether o, wr, on, ete) 12, coowTy or PakiEH| 15 azaTe
— . | 3102° ow Lea Rev Maxice
1. Check Apprapriate Box To Indicate Mature of Motice, Report, or Other Data
BOTICE OF TRTERTHN To ! SURABQUENT RETONT OF |

|
SHOOTING R ACIDIEING ABANCONMENT®

(Othey) COmERE ate & tres X

{Nove : Report rosults of mualtipls completion om ‘Well
I 0 |l|1||:ll-l‘l:bﬂﬂ or_Becompletlon Heport and Log form. )

17, pEECRIBE PROPOAED '!.IR COMPLETED OPERATHNS (Clearly stabe oll pertiment detalls, a.lrl: mive h-r:tl:nlrnt dates, Inglpding estimated date of startlog al
B “lwofk. If well is directionally drilked. give subsarface |oeations and menaared wnd triee vertieal depths Tor all markers and zones pert
nent to this work. ) *

1) Perforated 2-7/8"0D cobing at 11,6986 11,297, 10,374: 9698": BOG2* (8707 8401, Cireu-
lated o remove mud from samulus, Werk bagam 1-29-569,

1) Pulled tubing

3) Ram 2-7/8"0B tubing with "BTTE" Pachar. Sot packer at 11,548,

&) Squeased 770D casing perforscices 11,736-11,6894" with 150 sseks cless ™" Cemsat with 11
CrR-Z par sach, saxiwusm pressurs 46004, [afiled, W.0.C. & hours. Broks Fformstiom down
with 50008.

5) Squesned 770D cesing perforatioms 11,736-11,69%" with 50 sacks Clsss "H" comsar wich 11
CFR-2 and 5§ Wo. 3 sand per ssck. Displaced 35 sacks into formstien. Pulled tubing and

L)

6) WOC )6 howrs. Ran tubiag with £-1/8" bit. Top of cament insida 70D casing ac 11,595,
Washed snd circulated cement to 11,620". Drilled coment 11,620-11,700'. Drilled packer
11,700-705". Drilled cemeat 11,705-735".

7) Tested casing te 30004, hild ckay.

E) Spottad 12 bblse. acid 11,755-11,463",

9) Parforated 700 cesing with 2 shots per foot as follows: 11,510 - 513' 3" & shots

11,517- 327" 10" 20 shoks

BHOOT 0 ATIHIER ARANTHIE®

TEET WaTER sHUT-0FF \ FULL R ALTER CLAEING i | WATER S0 0T-0FF I REFAIRIEG WELL [
FEACTURE THEAT | MULTIFLE COMPLETE | | FHACTUNE THEATMENT ' - ALTERING CASING __
EEFAIR WELL

1M ERE)

CHAXGE PLARE

11,536 ~ 340" 4% B shots
11,550 ~ 356" &' 12 shots
11,561 - 567" &' 1! shets
11,573 - 57%' 4' B shets
i} — e 11,660 - 667' 7' 14 shots
14, I herehy certify that the foregoing s troe and correct
SIGNED mmm;m:_m;mx m't'n_hll_-_ﬂ—

[Thia space for Fedural or Biate ofies uﬂil o ;Gm.ﬁl.

» Fle
rn'mr SiGNED 7 %OWEB

MAR 1. 259

AFPROVED BHY
CONDITIONS OF APPROVAL, IF ANT:

*5ee Instructions on Reverse Side
L SORD0OMN

r’uimﬂ DISTRICT cNGINEER

91



Faorm 3-331 = — Fn:rm i
{May 1988) UNIT™ STATES T rRIPLICA™™S | et Barend No. 42-R1424,
DEP.&RTMEN 1 J.‘ THE INTER'DH wverse sldel 3 LEASE :I.rlummmu:t AND HERIAL Wi
GEOLOGICAL SURVEY ,-_[;a'“_f_'—z -0% il?’f
6. 1F [NUAN, ALLOTTEE OR TRIEE NAME
SUNDRY MOTICES ANMD REPORTS OM WELLS
i not use this form !Drrgffuﬂu.'l& to @rill oF o despen or plag bock to & different reservolr,
Use * A CATION FOR PERMIT—" for such proposals
i 7. UKIT ACREEMERT NAME
il [T } . r— - -
WELL J wELL HTHER .
2. HauMB OF OFPERATOR T o ) U, FABM OB LEARE NAME
_ — Jal Umit
3. ADDEFHEE OF OFERATOR 5. WELL Bil.
2. 0. Box 730 - Nobbs, New Mexico 88240 _ T
4. IOCATION OF WELL [Eeport Ineation c'lr:u.r]s pnd in accordance with any Stnie reguirements. 10, FIELD a¥D n:»m. QE WILDCAT
Bee alae space 17 below, )
ALHIET 1980 frem Worth line and 660 from East lime, Stram Formatiom
Section 20 ol L T
20-158-342 ) 20-158-32
14, FERMIT MO, i "" '; 16, ELEVATIONS (Show whether or, &7, ok eta) 12, COURTT OF FARIGEH| 13 STATE
o | 309" w | Lesa | MWew Maxico
L Check Appropriate Box Te Indicate Mature of Motice, Repant, or Other Data
HOTICE OF INTERTION T0: H ATBSEGUENT REFORLT OF
TEET WATER SHUT-OFF | i | FULL OF ALTER CARTNG WATER SHUT-0FF N REFATRING WELL
FRACTURR TREAT '_ 1 HULTIPLE COMPLETE FRACTURE TREATHERT o ALTERIMG CAHINE
EHG0T On ACIHMEE | ARA MDY HHOMMING O ACTHEING ABAEDON W DETE
REFAIE WELL I CHANCE FLANS {Othery

NoTE : Report results of multiple eomplatinn 1:.- Wall

wie) Comamt, Parforate & Trest

i". DERCRIBE IROTGSED 00 CoM FLETED OFERATHNSS ([ Clearly stnte a]l |n-:r1J:|.|e!ul details, -u.nd. -'lw.- 'pl:rl‘.'lncnl. dated, [ncluding carismated da.l.r clt uurlinn: u.1:|
propessd work., 1T well is direstiopally deilled. give subsarfoce loosticns and measired ond true vertbeal depthe for all markecs apd sones per
nent Lo Chis J

Squeszs preseat perfersted imterval 11,736-11,852", below packer set at 11,700, with
125 sscks comemt. Brill cut te 11,790'. Perforate 11,510-11,783" with 2 shots per foot.
Treat ions 11,510-11,783" wich 300 gallons 151 scid with 3 stags treatment wsing
Dowall J-llt as divertiag ageat, Iaject 72 barrels distillate to remeve divertiag ageat.
Swah and tes

18, [ hereby certify that the foregolng Us true and correct

AIGNED —Lim)—c*—l'—HTIS — vree Metriet Oparations Mssager varz L/24/69 000

i_TIlI! spmee for Fl‘ﬂ!:t'ﬂ or Stabe Qﬂl‘-ﬁ R}

APFROVED BY TITLE mmn

CONDITIONS OF AFPFROVAL, IF ANT:

JAN 2. L5

x/ie *See Instructions on Reverse Side
w SORDOM

-lllﬁdﬂ UISTRICT EREIEFR
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Foem -3l UNITE™ STATES svmMIT IN TRIPLIC, | Bome

M RE DEPARTMEN" ¢ THE INTERIOR {oms instractions o | ml.sx.f_-l::f::E:E:. REAE L
GEOLOGICAL SURVEY | WM - 03429-4

SUHDRY ND‘I’ICES AND REmRTs DN 'MLLS ! 8, IF INTHAN, ALLOTTEE OR TRIRE MAME

Iy 1 this ':Mm l’nr proposals to drill or to -mepen oF pikg boask > a different meaervole.
tn mat e “APPLICATION FOR PERMIT— for much progogay)

- -
2 —_—
1 A ! f - .u E T. UKIT ADREEMENT KiME
oL Hag
wELL - WELL @ oTHER -
3 NAME OF OPEEATOR I i ) R, TARM OR LEASE KAME -

Skally Oil Company — — | est _Jal Uadt
3. ADMDERSH OF OPERATUX . LI MO,
E.:r.oﬂ.. L.;"ﬁ. i!;q MEFI‘ m I#% lh!u:!r'glliuunx State reguirements® | 1 FrELy aNp YOOL, Om wiLDCAT

Rew alue space 17 l:wlmr I
At wurface

11. i oy By My
SUTRVET OR LREA

1980" from North lins snd 660' from Esst line 20-158-368

14, rERMIT Mo 15. ELEVATIONS |Bhow whether OF, 0T, cF, #t2.) _ 12 COUNTY OR PARISH| 13, STATE
{
— S 3138 —Lee Now Mexico
16 Check Appropnate Box Te Indicate Mature of Motice, Repert, or Other Data
MOTICE 4F INTEWTION TO ! | BUNBEGUENT NEMOAT OF
TESET WATENL BHUT-OFF | FULL O ALTER CASTNG WATER SHUT-OFF | REFAIRTNG WELL
|— — _|
FEACTTRE TREAT | MUTTIFLE COMILETE FRACTURE THEATHENT ALTERING cagi¥g |
H ') |
SHOOT 08 ACIDIZE ! ARAHDAN® I SHEITING 0L ACTIHIING ADANGON M ERT S
BEFAIR WELL [ CHANGE FLANE ] [ethinr} :
Wors: Heport resalis of mislt etlon on Well
(Ohar} o i . ismpletlan or Beeompletion R Repu-.rt and Log form.)

I; LA max FROMOSER O COMPLETED 0PERATIONS (Clearly state all mrt!nl mt deteils, and give pertinenc dates, including estimated date of mﬂ:ln; q:u

proposed  work. Iil' well i directionafly drilled, give sulserfsce beeations and mepsured and troe vorttesl depths for nll markers and ones per
neat to this work.) *

(1) Moved in and rigged up workover rig 10-21-68

(2) Sat Schlumberger “plue” plug in 770D casing at 11,844°.

(1) Domped 5' coment on top of plug, filling from 11,844" vo 11,839,

(4) Dumped 200 lbs. Bydromite om top of "plus” plug, fillimg back to 11,832°.

{5) Swabbad wall.

(6) Apparent commmications still exist between upper and lower perforatiens behind
7'0D casing. Objective to shut off Lower perforations 11,860 -~ 11,89%"' and to
decreass water production unsuccessful.

{7) vall returmed to producing status 10-27-68 flowing 150 NC¥ gas par day through 7
0D casing parforatioms 11,736 - 11,854".

14. I h:rt‘hr a3 true amd corrett
SICHED TITLE “¥ pistrict Production Manager QiTE T —10-30=68——

{Thls space for Federal orF Etl.t! e ule}

APPROVED BY _ v APPROVED:

CONDITIONS OF APPROVAL, IF AWY:

Nﬁ'h" : r",_‘,.",‘_:'

J oL GORDOM
ACTINE DISTRICT ENBINEER

*Cee Instructions on Reverse Side
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fﬁ::- kr-1 UNIT™ ™ STATES SUBMIT IN TRIPLIC — + Bumt%um Ko, 42-Ri4d,

DEPARTMEN": JF THE INTERIOR iggt:iﬂjen"mﬂmm * 7| G LEASE DEMIGNATIGN AND BERIAL WO,

GEOLOGICAL SURVEY WM - 03429 - A
B, [F INMAN, ALLOTTEE O 'rl-.l_l.ﬂ HAME
SUNDRY NOTICES AND REPORTS ON WELLS |
(Mo mot s this fnrﬂ rllrpgrfmfctﬁ EEH ?I:E&dﬁ’—pwtg: I"|.|l|t pt::_%tpiq:?lﬁ different rescrvodr.

T 7. UNIT AMEENMEST HaMB

oL ans s ey

wWELL [ ] WELL OTHER | i . 'I : i s
2. HAME OF OFERATON o : T 4. FALM DR LEAGE NAME

SKELLY OIL COMPANY ) B West Jal Unit
I, ADDRERS OF OPCRATOR §. WELL %0

P. 0. Box 730 - Hobbs, New Maxico B8280 1
4. wocaTion oF weLL | Heport locatlon clearly und in aceordance with any State requiremenis. B i T AND POOL, DR WILLCAT

Hee alzo spoce 17 below,)
At surface

Jal Strmm Weat

11. sEC, T, B, M, OR OLE, ANT

1580° PML & 660' FEL Sec. 20-258-36R AR on dam

14. PERSIIE MO, 15, ELEVATIONS (Show whether OF, BT, Gk, whel)

_ mem—— n 38" or _  Lea Mexico

12, COUNTY OB PARIGE| 13, BEATE

18, Check Appropriate Box To Indicate Mature ql: Holuu, Report, or Other Data
HOTICE OF INTENTION T0: BUBSEQUENT REPOET OF @
TESET WATER HHUT-OFF |__ FULL R ALTER CASING [; WATER SHUT-OFEF ’:| HEFAIRTKEG WELL
FHACTURE TRIAT I_ MULTIFLE COMPFLETE FILACTUREE TEEATMENT ALTERING CANING
EWOHT OR ACIVIZE [ AEANDON® i BHOUTIN Iz .
REFAIE WELL | CHANGE FLANE | i other) E
(Other) _| Eiiepietion af Heenmpletion Bepart and Log farm.)

FESCRIEE PIOFOSED ¢ C0MFLETED orBRATIONS IL:IN:I:I}' state oll pertinent details, and glve pertinent dates, including estimated dats of startlog an
propute-lu‘uurkrtlf well b3 diresthonally drilled, give subsarfece loeations and mtunﬁ:rﬁl and troe wertloal ﬂepthlgl'-ﬂ:l' all morkers &l ;uqmﬂuprtr
went t this work. ) *

and rigged up Vorkower Rig., Killed well. Ran 1-5/8" drill pipe sad fishing toels to
top of fish at 9901', pushed to 9991°, caught fish, circulated and pulled out of hole. Re-
covered 2 strings of fishing tools previously left in hole. Reran 1-5/8" drill pips several
timss with fishing tools and recoversd 1786' in seversl pleces of 5/16" wire line, and a chemica
cutter.

i 5

Tagged bottom of 2-7/8"0D tubing at 11,715'. FKnocked off one foot of tubing smd a bull plug
that had been previcusly cut off. Pushed and drowve bull plug to 12,482"'. Hit firm fill-up of
formation cavings and laft one-foot piscs of 2-7/8"0D tubing amd bull plug im hole at 12,482°,
leaving tubing open-ended at 11,715" with full 2-7/8" opeming. Pulled drill pipe and fishing
tools and imstalled Zmas tres. Ren Cradiomsnomater, Continuous Flowsster ssd Packsr Flowmatsr

to datermine watar sourca. Surveys indicated water sourcs baisg produced threugh casing parfors
tioms 11,883-11 894",

Set packer st 11,883'. Returned to production status Movember 19, 1967, preducing 38 bbls. oil,
300 bhls. watar smsd 2,000 MCF gas par day fyom the Strawm Cas Pool through parforactioas 11736-
1189&" through 70D casing.

1%, T hershy eartify that thp faregning I8 trae EMM ) -

HAL t
suannn  OSromp-) ¥+ B 70 vrosBiatriet Superintendent ourm April 25, 1968

. . ey
‘ﬂrn@% .?.3
AFPEOVED BY . TITLE . DATE _
CONDITIONS OF APPROVAL, IF ANY:
AT 90 ron

i This space for Federal or Bhte i |

*See Instructions on Reverse Side J L SORDON

e L L
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From 3=7019

o UNITET

STATES

SUEMIT IN DUPLICATE®

Farin approved,

Bufget Rureau Mo, 52-Fa55.5.

[Beeather in

DEPARTMENT Or THE INTERIOR e o | 5. LEABR GEBIGNATION aMB SERLL Wi
GEQLOGICAL SURVEY

reverse didel

NM-0342

9-h

WELL COMPLETION OR RECOMPLETION REPORT AND LOG*

1a, TYPE OF WELL: [T LAE |7
WELL | TWELL
W TYPE OF COMPLETION:
=TV WanH PEEM- PLTE
SPELL ER [ E BACE

brT [_—I Other

BIFF.
CEAVE,

rther

f. IF I5N0AY, ALLOTTER O TRIDE SAME

T UNIT AGREEMNENT FAME

LT LT

2, FaAME 6F QPREATOR

Hest Ja

LELEE XiME

1 LTnlt

U, wELL =,

Skelly 04l Comnany
X ANDRIAB U7 nm}:ma .

A, LAnATIOX OF W I: L [Rr_.ﬁrl: F-m:nrlwl clegrly ang dn scoordonce ifh ang &6 |le reTIHrEmeni ) * .

Atsucties 1980" FML and 660" FEL Sec. 20-233-355, .

At top prod. lntecval cepocted below

Ar tital faprh

And

v ot Of ARTA

L sec. 20-258-36F

]D FIELD AN[ POOL, OB TILDCAT; =

a5

Il. sce. ¥, B, M., D\.IIIDI:K.A.\:U-.’IITI'.!

LTS L )

14, FERMIT B0 DATE ISSUCD 1% COrXTT OR 13.- !'I'A.'!'!: _:-
. CPAMRLRT :
- i : o llea NEW H’EHW
16, DATE T0. RILCHED | Bi. DATE COMTL. | Ready fo prodd | 15 ELEVATIONS (OF, REE, T, o, . ETC) 19, r.us-.- CARIN
started ' N
Zo23-72 131-1-72 0-4-72 3076 GR d s ?
O Wk & TV b | Bl PLUG. EacH T.B. WD & ™ 3. IF MVLTERLE CoMTL., 20 INTERVALE I:I-il‘h'H' TorLE . L‘aiL'B mm.a
. ' = . HOW Maxyw BRILLED BY
17,086 7,320 — —— 115,958~ J.Lﬂdﬁ—_._n- !

A1 PENLTCING INTERVAL(S), OF THIA €00 L7 HA—TOF, ROTTOM, SAME (3 A%D TVDj*

oW

AR MAECTHIFAL

aLm EY :upcl

_16,349-14,614" (Fusselman) AN -;Hf;....—_._' -
0 TYPL ELECYRIE AND OTHER L0RS 0N ppn SDH.I.L‘ Camma H,a}r With Eal iper Hual T B wWan wiLl comen .
’ S L
Laterolor, Continucus Dipmeter. Compensated Neutron & Formation DEHELtJ Mo - i
s, . I".n’i'il"'\'l;.r RECOLRD (Report ali r!r!rrj-: sok.im wellp ) ] i |
T T Ekmmva sn WEMAT, LESFT, | GEFTH BET {MBF | - HOLE mizE  § . I.l:'\:lr"\i'll"‘l.. MEGHE w ablNT POLLED |
20" a4f 869" | . 28". 1 1630 sacks | Mone -7
L 13-3/8" 172,61 & GB4 | 6300 - 0 17-af2" 1 3206 sacka _~__'_ L Mone “3
. 9=5/8" 53,5 & &7# |- 11,732' [ - 12-1/4" | 975 sacks - | Nomne
i e - T
E!. ) LINEE RECORD . 'IL"I!'[NG BECORID ) o
K | o fmoy | worien gwe)  |sacks cewmate | sceees (wo) _E:::E_"'i_n?r_ni seT (o) FacEER BET (1o}
_ - F {_Eﬁi:_ﬂ_t_l;?c'f‘ment} - 2-7/8" | 14,967" " 'Noms -
! i < - _-'

F1. PERFORNTIGN RECORD LInlercal, mize and l.ll:mﬂlfl

| E_ - _ELD.. EI-lDT 'FR.I'I.E'I'L-RE CEMENRT S8QUEEZE, ETGC.: i
15‘449_16,614' EFDuI‘tEEn .33 holes ULFTH INTERVAL |::In:|J- AMUENT A¥R EIEE OF MATERMAL U4 B
over 163" interval) 11,510-11,74 200 sacks Class "!L_sl_mau_._
11,849=1] EEEI 15;! sacks Class u“rl 0
16 . 449-16 E]Et 1 150 sacks o1 i "H" G
- ~ | (Spe attachment) -
a8 PROLECCTION B - =
DATE FINST FoumicTioN | Pmnrmmﬁ METAGD (FI;‘.EI“-, gna Hft, pumping—size and fppa of pump) I u'm#. :_;uﬂ..u LPm:clw n:r P
thut-in} i
__11-1-72 | Flowing . G B e
aTR OF TERT HOLNY TESCED CHOXE BIZE FROD'S, FOX AL — DB AR — -, WATEN —RBE. qu.._,“. I.'a.'!:lb_ -
TEST FEXIND | | . : B
L Ll=14-72 1 LT VT S M =0~ 54950 | 216 = :
FLaw. TUBING PELER. rl’-l':l:l FRES81RE CALCULATED MEL-—E@.. OAE—TF, WATLH-—SHL . GIL r.;u.'rn'r u'[ [cl:lq'r]
2§-HOUR EATE | z
19004 - — | .o | 5950 | 216 -

T4, BISPOSITEON UF GAX (5000, used foF juel, veafed, gle )

i TRAT WITHE

t

HHER BY .

330 LIST 0F ATTACHILENTS

__Compensated Neutrop-

nsitzL_pual Latetolog, Gammatron

2 éopies each:  Borehole Cumpensateu Sonic Log - Gamma Rﬁy,

A4, 1 bereny certify tonb the foregolog ard attached cnformating s compiefe nnd corsect wa erlerminedl from all availnbie cecords -

C.J. Love

AMMERED

FITLE _l-.lJ;'E:ii. Prod. Hana_ger

AT

. Dea.

20, 1972

*(See Instructions and Spaces for Additional Data an Reverss Side)

Lme
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- WIST JAL UNIT Sheet Ho. 2
WILL RO, L

Set Baker Calt Iron Bridge Plug at 13,400!- Spotted 2 aacka c+*+*nt on top of bridge plug
traa 13,-00" to 1.3386!- Pertoorated 5-1/2" OD liner with 4 holea at 13,210" and 1cueezed
with 85 aacka ot caat. Drill.eel out oeaeat \o 13,386"'* Perforated S-1/2" liner with 4 .
ahota per sxor ** followai 13,247-13,2'10' 13,272-1.3,275', 13,286-13,292! 13,298-13,320"
13,326-13,329°, 1.3,343-13.345", 13,)56-13,360' tor a total ot 63+ and 252 hol+*+ Treated
tbrogh S-1/2" 0D caaing liner pert*+ 13,247-13,360' (intenala) with 2500 gallon* Muxi Acid.
Teated .-.411 Hftr&Il houn with -n,lae to aall to meanre. Treated through 5-1/2" OD caeing
liner perta. 13.217-13.360' (intenala) with 2500 gallons Mux Acid.. t'eelMI *1i-'.asveral hN.
with TOIUM to -11 to meaaure. Treated through S-1/2" 0D casing liner perta* 13, M47-
1J,’s01 (intenala) with 10,000 galana 1,- llegular Acid. Teated well aenral houri with
wH1ii1e to .all to m+*an+ Set Baker Caat Iron Model "I" Bridge Plug at 13,180+

2 eacka ot cement on top ot plug, whieh pHig nll b8k tra 13,1807 to 1.3,166+. Pertorated
5-1/2" 0D liner with bole* per toot rrev 13,0051 to 13,030* for a total of 251 and 100
hols*** Treated thrcnigh 5-1/2" OD liner perte. 13,005-13,0301 with 5,00 gallons 1SC Regular
Acid. Teated well N'Yer&l hove with TOluae 0o =-11 to aeanre. We teaJ>I'?"8ril7 abandoned
the teat.inc ot the Momrow Zohe at t.hie t.m, Set Halliburton "DC" C... nt Retainer at 12,790"
and B85 eade ot CtlHIE into 5-1/2" 0D liner perte. 13,005-13,030*. Plugged back
total depth 12,701+ Pertorated 7' 0D casing with 4 bolea per toot aa tollowal 11, 736-

1, 7U", 44,781-11,7871. II, 801-II, 815¢, 1.&1+,-11,852! 11,860-U,894! tor a total ot 55t
and 220 holea. Set Baker Mockd *7° Production Packer at 11,700 Ran 2-7/8" 0D 61+0#
Blittres* threat! 1-80 tubing to 41,715' and ....ted in Baker Model™™ Production Packer at
11, 700° with perts* 11,711-11,715". Otia Lallding nipple position No. | at Il, 709". Ot1»
aid* doar ahitt. valft at U,698!- otie landing niprle poaition lo. 2 at 10,7001- otil
lending nipple position lo. 3 at 9700 Opened well up and fiowed to pit to clean up.

Shut well in tor 89 hove. After 8 houra with dead night T.P. 0215%fiowed and teated
well 1n the toll.owing annerd

nowed 1-3/4 hours on 10/64" choke, opening TP 6218% (W), PTP 6156pai., gas witae 2,737
JEPPD and 7.6") 'bbl** ot 52 degree correeted gra’yYit7 condenaate. )

lu.t. two hours tlowd through 12/c4* ohoke, [TF c[75 pai. (ATw), gas luae 4563 KCIPD wdii
and 6.60 bbla. of condeneate. ) )

lut two noura fiowd throUgh 14/¢'+" choke, FTP 55953 pei. (DW), gae wiUM c0Z5 MCPPD axdl
1.70 bbl** or oondenst+s

Rut one axl one halt hours tLowed through 16/64" choke, PTP 5H5 pait (IM), gas volUM
8009 ICFPD and undetel"llined 8JIOIR O oconclensate to pita.

Eatabliahed 24 hour In Maioo Ooneel™fttion C.-d.eaion AOF Potential ot 310,000 tcFFD.
Completed Ja.,.17 22, 1963, al a "Wildcat" CCliLJ)letion in strawn (Penni17I'Y8Bian) toraation,
Total cond.enate reeQYe{7 during 7-1/4 hn. teet wsa 2280 bbls. to tank and undetermined
aaomt to pita.

Well now ahut in - waiting on ga* connection.

POBMAI01 RECORD
Prm To 11 |
12,058 12,0,

12,058 12,152 9
12,152 12,41 32, Lime & Shale - Top Atoka 12,152
12,477 13,366 889 Sand - Top Momow 1.,477"
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Appendix 10 - Process Flow Diagram
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Figure A10-1: Treating Facility Block Flow Diagram
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