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This document summarizes the U.S. Environmental Protection Agency’s (EPA’s) technical evaluation of
the Greenhouse Gas Reporting Program (GHGRP) subpart RR Monitoring, Reporting, and Verification
(MRV) plan submitted by DKL Delaware Operating — NM, LLC (Delek) for DKL Libby Gas Plant (DKL)
located in Lea County, NM. Note that this evaluation pertains only to the subpart RR MRV plan for DKL
Libby Gas Plant, and does not in any way replace, remove, or affect Underground Injection Control (UIC)
permitting obligations. Furthermore, this decision is applicable only to the MRV plan and does not
constitute an EPA endorsement of the project, technologies, or parties involved.

1 Overview of Project

According to the MRV plan, Delek has been issued a C-101 Permit to Drill from the New Mexico Qil
Conservation Division (NMOCD) for the Libby acid gas injection (AGI) No. 1 (Libby No. 1) Class Il well.
Libby No. 1 will provide DKL with the needed oil and gas waste disposal capacity for the facility. A
second well, Libby AGI No. 2 (Libby No. 2), will provide redundant disposal capacity required by the
NMOCD. According to sections 1.2 and 1.3 of the MRV plan, the NMOCD approved Class Il oil and gas
waste permits for both Libby No. 1 and Libby No. 2. These permits authorize the injection of fluids
associated with oil and gas production through both wells. While Libby No. 1 was issued a C-101 Permit
to Drill, Libby No. 2 has not yet been issued a C-101 Permit to Drill.

The MRV plan states that DKL has received the approved C-108 Application for Authorization to Inject
(Order No. R-20694) for Libby No. 1 to support the disposal of oil and gas waste from the plant. DKL is
located approximately 23 miles southwest of Hobbs, New Mexico in a sparsely populated area of Lea
County. Libby No. 1 is scheduled to begin construction in the first quarter of 2026 and begin operation
by the second quarter of 2026.

Section 2 of the MRV plan outlines the geologic setting, planned injection volumes, and reservoir
modeling conducted by Lonquist Sequestration, LLC (Lonquist), for DKL. Both Libby No. 1 and Libby No. 2
will inject an acid gas stream consisting of hydrogen sulfide (H,S) and carbon dioxide (CO3) into Siluro-
Devonian formations. DKL and the associated injection wells are designed to protect against leakage
from the mechanical components to prevent surface leakage and leakage out of the injection interval to
protect against contaminating other formations. The injection well locations and facilities are
engineered to protect against CO, migration into productive oil and gas formations and Underground
Sources of Drinking Water (USDW). The Siluro-Devonian interval is overlain by the regionally extensive
Woodford Shale, the upper confinement zone (UCZ), that acts as a barrier to safeguard other formations
from undesired contamination. The lower confinement zone (LCZ) is provided by interbedded tight
limestone and claystone of the underlying Montoya Formation and Simpson Group.

The MRV plan states that the acid gas stream originates from the amine unit at DKL. From the amine
unit, the acid gas stream is measured, sampled, pumped to the nearby injection wells, and injected into
the Siluro-Devonian section. The acid gas stream from DKL is currently the only source of CO,. An image
of DKL and the surrounding region is presented in Figure 2 in the MRV plan.

The description of the project provides the necessary information for 40 CFR 98.448(a)(6).



2 Evaluating the Delineation of the Maximum Monitoring Area
(MMA) and Active Monitoring Area (AMA)

As part of the MRV plan, the reporter must identify and delineate both the maximum monitoring area
(MMA) and active monitoring area (AMA), pursuant to 40 CFR 98.448(a)(1). Subpart RR defines the
maximum monitoring area as “the area that must be monitored under this regulation and is defined as
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.” Subpart RR defines the active
monitoring area as “the area that will be monitored over a specific time interval from the first year of
the period (n) to the last year in the period (t). The boundary of the active monitoring area 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 yeart + 5.” See 40 CFR 98.449.

The reservoir modeling conducted for DKL, as documented in Section 2.5 of the MRV plan, states that
Rock Flow Dynamic’s tNavigator was used to simulate the injection of acid gas into the Siluro-Devonian
formations. Formation tops, net thickness maps, and formation extents were created with the Kingdom
software suite to support the permitting for both injection wells. The target injection zone is located at a
depth between approximately 14,832 feet (ft) and 16,515 ft true vertical depth (TVD). DKL states that
the Kingdom and Petra software suites were utilized to determine the subsurface structure of the Siluro-
Devonian geologic model.

Section 2.6 of the MRV plan explains that two scenarios were run to delineate the AMA and MMA. The
first scenario simulated injection into only Libby No. 1, as shown by Figures 29 and 30; whereas the
second scenario simulated injection into only Libby No. 2, as shown in Figure 31 and 32. Furthermore,
the plumes for the injection wells are close in proximity and similar in extent, and therefore, DKL
considers the plumes to be the same. The total combined acid gas plume of both wells was used to
determine the MMA and AMA. In both scenarios, the model ran for a total of 80 years, comprised of 10
years of historical saltwater disposal (SWD) well injection, 20 years of active injection, and 50 years of
density drift. An injection rate of 8 million standard cubic feet per day (MMscf/d) was assumed during
the 20 years of active injection, after which the wellbore is shut in for the remainder of the simulation.
In the plan, Figures 30 through 32 show the gas plume at the end of the injection and density drift
periods when the plume stabilizes Libby No. 1 and No. 2, respectively.

Section 3.1 of the MRV plan states that the MMA is defined as equal to or greater than the area
expected to contain the free-phase CO, plume until the plume has stabilized, plus a surrounding buffer
zone of at least one-half mile, as shown in Figure 35 of the MRV plan. The model considers the
following:

e Offset well logs to estimate geologic properties
e Petrophysical analysis to calculate the heterogeneity of the rock



e Geological interpretations to determine faulting and geologic structure
e Offset injection history to adequately predict the density drift of the plume

The MRV plan also states that the stabilization of the plume is deemed to have occurred when the year-
over-year growth rate or positional change of the plume size becomes indiscernible; when the areal
growth rate drops below 0.25% size per year, it is deemed to have stabilized.

Section 3.2 of the MRV plan states that the AMA boundary is established by superimposing two areas:
(1) the anticipated plume boundary at the end of injection operations, which is year 20 (t), plus a buffer
zone of one half mile, with (2) the area projected to contain the free-phase CO; plume at the end of year
(t+5). The AMA is represented by the dashed green boundary in Figure 35 of the MRV plan.

The MRV plan also states that at the end of the injection period in year 20, the areal extent of the plume
covers 476 acres. The maximum distance between the wellbore and the edge of the plume is
approximately 3,645 ft. After an additional 50 years of density drift, the plume has stabilized, and the
areal extent of the plume covers 651 acres. The maximum distance to the edge of the plume at
stabilization is approximately 4,303 ft. Figure 35 shows the plume area at the end of 50 years
(stabilization) represented by the solid red outline area, plus a one-half mile buffer represented by the
dashed red line. As a result of the small difference between the AMA and the MMA, DKL has elected to
set the AMA equal to the MMA.

The delineations of the MMA and AMA are acceptable per the requirements in 40 CFR 98.448(a)(1). The
MMA and AMA described in the MRV plan are clearly delineated in the plan and are consistent with the
definitions in 40 CFR 98.449.

3 Identification of Potential Surface Leakage Pathways

As part of the MRV plan, the reporter must identify potential surface leakage pathways for CO; in the
MMA and the likelihood, magnitude, and timing of surface leakage of CO, through these pathways
pursuant to 40 CFR 98.448(a)(2). DKL identified the following as potential leakage pathways in Section 4
of the MRV plan that required consideration:

e Surface equipment

e Existing wells and plugged & abandoned (P&A) wells within the MMA
e Future drilling in the MMA

e Faults and fractures

e Upper Confining Zone (UCZ)

e Natural or induced seismicity

A summary table of DKL’s characterization of the likelihood, magnitude, and timing of surface leakage
through the potential leakage pathways can be found in Table 5 of the MRV plan and is copied below.



Potential Leakage
Pathway

Likelihood

Magnitude

Timing

Surface Equipment

Low. This is possible during
injection operations. Delek
has extensive monitoring
and maintenance programs
to properly maintain
surface equipment to keep
this risk Low.

Low. SCADA systems
detect leaks and quickly
execute safety shutdown

procedures.

During active
injection.

Existing and
Plugged &
Abandoned Wells
within the MMA

Low. Three wellbores
penetrate the Upper
Confinement within the
MMA. Only one well is
within the stabilized plume.
This well has been plugged
& abandoned (P&A) to
NMOCD regulations.

Low. Two wellbores are
new construction and
operate as injectors for
SWD by Delek, and one well
has been plugged and
abandoned. There are
multiple confining zones
above the injection zone to
prevent migration to the
surface. The P&A well is
included in the annual soil
gas monitoring program.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

Future wells within
the MMA

Low. Offset Devonian wells
are unlikely. NMOCD would
require a proper well design
to prevent migration of H,S.

Low. The NMOCD would
require any new wells
penetrating the injection
intervals to be constructed

to prevent migration of H,S.

Multiple confining zones

above the injection zone
prevent migration of H,S.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

Faults and
fractures

Low. No faults were
identified within the MMA.
Siluro-Devonian level faults
identified within the area of

review do not extend to the
surface.

Low. The UCZ should
contain any leakage that
would migrate through

deep offset faults.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

Upper confining
Zone (UCZ)

Low. The UCZ has sufficient
thickness, continuity, and
confining characteristics.

Low. Leakage out of the
Siluro-Devonian injection
interval is unlikely to occur

because of the extent of

the UCZ

During active injection
and until the plume
stabilizes 50 years
after injection ceases.




Potential Leakage
Pathway

Likelihood

Magnitude

Timing

Natural or induced
seismicity

Low. A review of local
seismicity data identified
only 4 events of magnitude
2.0 or greater, with the last

event being observed in

2023, indicating a low

probability of a significant
event.

Low. The UCZ, and over
12,000 feet of overburden
between the base of USDW
and the top of the injection
interval, should prevent the

migration of fluids out of
the injection interval in the

case of a seismic event.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

Magnitude Assessment Description

are minimal.

Low - categorized as little to no impact to safety, health and the environment and the costs to mitigate

Medium - potential risks to the USDW and for surface releases do exist, but circumstances can be
easily remediated.

High - danger to USDW and significant surface release may exist, and if occurs this would require

significant costs to remediate.

3.1 Leakage from Surface Equipment

Section 4.1 of the MRV plan states that DKL and the associated piping to Libby No. 1 and Libby No. 2 are
newly constructed facilities that use applicable industry standards for compliance and safety. A pipeline
carries the acid gas stream from the exit of the amine treater at DKL to both injection wells. The pipeline
and injection wellheads are potential sources of leakage during injection operations, as the flanged
connections and valves are the most likely failure points of the surface equipment. Also, damage may
occur if any of the surface equipment is compromised because of an accident, corrosion, or a natural
disaster, resulting in the release of the injectate.

The MRV plan also states that DKL will design, construct, and operate these facilities consistent with
internal engineering standards, industry specifications, and practices that meet or exceed these industry
codes to ensure potential failure points are limited.

Thus, the MRV plan provides an acceptable characterization of CO, leakage that could be expected from
surface equipment.

3.2 Leakage from Existing and P&A Wells and Future Wells Within the MMA

Section 4.2 of the MRV plan states that Libby No. 1 and Libby No. 2 are designed to prevent leakage
from the injection interval to the surface through special casing and cementing designs. Additionally,
each well will be equipped with a pressure-limiting device and a one-way safety valve installed in the
tubing string approximately 250 ft below the surface to prevent flow back out of the formation in the
event of a failure of the injection equipment. Injection pressure, temperature, rate, and annular



pressure will be monitored continuously. The annular space between the injection tubing and the casing
will be filled with a biocide and corrosion-inhibiting diesel. Annual mechanical integrity tests (MITs), as
required under New Mexico Administrative Code (NMAC) §19.15.26.11 [40 CFR §146.23 (b)(3)], will be
performed to verify that each well and wellhead can contain the appropriate operating pressures. If an
MIT indicates a leak, the well is then isolated, and the leak is mitigated to prevent leakage of the
injectate to the atmosphere.

The MRV plan also states that most of the oil and gas production identified within the MMA is
developed in the shallow Yates and Seven Rivers formations or the Bone Spring and Wolfcamp
formations. Production from the Yates and Seven Rivers formations within the MMA generally occurs at
depths of 3,300 ft to 4,000 ft, while production from the Bone Springs and Wolfcamp formations
generally occurs between depths of 9,500 ft to 11,600 ft.

DKL states that only three wells within the MMA were identified to have penetrated the injection zone.
The only well within the stabilized plume was P&A in accordance with NMOCD requirements. Pressure
influence from the saltwater injections into the other two wells prevents the plume from reaching these
wells. Therefore, they have a low probability of creating leakage pathways.

The MRV plan states that potential leakage pathways caused by future drilling in the area are possible
but not expected to occur. The Siluro-Devonian and deeper formations around DKL are nonproductive
and are used primarily as Class Il disposal wells. Any future drilling to these depths would be for similar
Class Il acid gas or saltwater disposal wells, for which the permitting is tightly regulated by the NMOCD.

Thus, the MRV plan provides an acceptable characterization of CO, leakage that could be expected
through existing and future wells.

3.3 Leakage through Faults and Fractures

Section 4.3 of the MRV plan states that there is no faulting in the targeted formations within the
modeled plume extent or MMA of the injectors. Additionally, faults located near DKL but outside of the
MMA are interpreted to have a displacement less than the thickness of the UCZ, further reducing the
likelihood of injected fluids breaching the UCZ. DKL states that any injected fluids breaching the
Woodford Shale or transmitting through an unknown fault, have additional confinement within clay-
rich, tight-lime, and evaporitic intervals present within the Bone Spring, San Andres, Castile, and Salado
formations.

Thus, the MRV plan provides an acceptable characterization of the likelihood of CO; leakage that could
be expected through faults and fractures.

3.4 Leakage through the UCZ

Section 4.4 of the MRV plan states that the Woodford Shale is a competent sealing formation that
immediately overlies the Siluro-Devonian interval with a gross thickness of approximately 190 ft.



Modeling, along with the presence of other independent injection operations taking place in the Siluro-
Devonian interval, validates the sealing capacity of Woodford Shale.

Thus, the MRV plan provides an acceptable characterization of CO, leakage that could be expected
through the UCZ.

3.5 Leakage from Natural or Induced Seismicity

Section 4.5 of MRV plan states that Libby No. 1 and Libby No. 2 are situated within the Delaware Basin,
an area that has experienced multiple seismic events in recent history. An evaluation of historic seismic
data available from the United States Geological Survey’s (USGS) Advanced National Seismic System and
the New Mexico Tech Seismological Observatory (NMTSO) websites yield only 4 seismic events greater
than 2.0 magnitude within a 9.08-kilometer (km) (5.4 mile) radius of the injection wells, the search
radius suggested by New Mexico for historical seismic investigations.

The plan also discusses the stringent operating procedures that are to be programmed into the SCADA
and control systems to ensure operating pressures stay below the maximum allowable surface injection
pressure (MASIP) of 4,525 pounds per square inch gauge (psig). Moreover, continuous well monitoring is
to be performed in conjunction with monitoring of the USGS and NMTSO online databases to promptly
identify any operational irregularities or increases in nearby seismic activity.

Thus, the MRV plan provides an acceptable characterization of CO, leakage that could be expected from
natural or induced seismicity. In summary, the MRV plan provides an acceptable characterization of
potential CO; leakage pathways as required by 40 CFR 98.448(a)(2).

4 Strategy for Detecting and Quantifying Surface Leakage of CO, and
for Establishing Expected Baselines for Monitoring

40 CFR 98.448(a)(3) requires that an MRV plan contains a strategy for detecting and quantifying any
surface leakage of CO,, and 40 CFR 98.448(a)(4) requires that an MRV plan includes a strategy for
establishing the expected baselines for monitoring potential CO, leakage. Section 5 of the MRV plan
discusses the strategies that DKL will employ for detecting and quantifying surface leakage of CO,
through the pathways identified in the previous section to meet the requirements of 40 CFR
§98.448(a)(3). The MRV plan states that because the injected stream includes both H,S and CO,, H,S
serves as an indicator of CO; leakage, meaning the systems designed to monitor H,S also indicate
releases of CO,. A summary table of DKL's detection strategies can be found in Table 7 of the MRV plan
and is reproduced below. DKL states that monitoring takes place either during the 20-year injection
period or until injection stops, followed by 50 years of the post-injection phase until the plume
stabilizes.



within the MMA

Leakage Pathway Monitoring Method Frequency
Fixed H2S detectors throughout the DKL Libby .
Continuous
Gas Plant
Surface Equipment Visual inspections Daily
SCADA continuous monitoring of the DKL Conti
Libby Gas Plant ontinuous
SCADA Continuous Monitoring at Libby No. 1 .
. Continuous
and Libby No. 2
o Mechanical Integrlty Test of Libby No. 1 Annually
Existing and Plugged and and Libby No. 2
Abandoned Wells Visual Inspections As needed
Annual soil gas sampling at well locations Annually

Drilling through MMA

Compliance with NMOCD regulations

During operations

Monitor Drilling Activity

During operations

SCADA Monitoring at Libby No. 1 and Libby

Faults and Fractures No. 2 wells (volumes and pressures) Continuous

. SCADA Monitoring at Libby No. 1 and Libby .
Upper Confining Zone (UCZ) No. 2 {volumes and pressures) Continuous
Natural or induced seismicity Seismic monitoring station Continuous

4.1 Detection of Leakage from Surface Equipment

Section 5.1 of the MRV plan states that field personnel conduct routine field inspections of detectors,

gauges, and leak indicators, such as vapor plumes and ice formations. The internal and external

corrosion control programs are be monitored for effectiveness by way of periodic inspection of surface

equipment, analysis of liquids collected directly from the line, and cathodic protection system

inspections.

Table 7 of the MRV plan provides a detailed characterization of detecting CO, leakage from surface

equipment. Thus, the MRV plan provides adequate characterization of the DKL’s approach to detect
potential leakage from surface equipment as required by 40 CFR 98.448(a)(3).




4.2 Detection of Leakage from Wells within the MMA

Section 5.2 of the MRV plan states that the facility continuously monitors and collects injection volumes,
pressures, and temperatures through their SCADA systems for Libby No. 1 and Libby No. 2. This data is
to be reviewed by qualified personnel and follows response and reporting procedures when the data is
outside the normal operating range. A change of injection or annular pressure indicates a possible leak
and will be thoroughly investigated. In addition, the annual MITs, as required by the NMOCD, would also
indicate the presence of a leak. Upon a negative MIT, the well would be isolated, and the leak mitigated.
H.S monitoring and annual soil gas sampling will also be conducted to monitor all wells within the MMA.

Table 7 of the MRV plan provides a detailed characterization for detecting CO, leakage that could be
expected through wells within the MMA. Thus, the MRV plan provides an adequate characterization of
DKL’s approach to detect potential leakage through all wells within the MMA as required by 40 CFR
98.448(a)(3).

4.3 Detection of Leakage through Faults, Fractures, or the Confining Layer

Section 5.3 MRV plan states that DKL will operate Libby No. 1 and Libby No. 2 at injection pressures
below what would fracture the injection formation, thereby minimizing the potential for induced
seismicity. Additionally, the facility will use SCADA systems to continuously monitor operations at the
injection wells. DKL states that alerts will be triggered if any deviations from normal operating
conditions occur that indicate movement into potential leakage pathways, such as faults or
breakthrough of the confining seal. Field personnel will review any such alert and, if necessary, take
action to shut in the well.

Table 7 of the MRV plan provides a detailed characterization for detecting CO, leakage that could be
expected through faults, fractures, or the confining layer. Thus, the MRV plan provides adequate
characterization of DKL's approach to detect potential leakage through the confining layer as required
by 40 CFR 98.448(a)(3).

4.4 Detection of Leakage from Natural or Induced Seismicity

Section 5.4 of the MRV plan states that while the likelihood of a natural or induced seismicity event is
low, DKL plans to use the nearest TexNet Seismic Monitoring Station (NM03) as the monitoring system
check for activity near the facility. The closest station (NMO03) is approximately 12.2 km south-southwest
of the well locations. DKL states that this distance is sufficient for accurate and detailed monitoring of
the seismic activity surrounding the facility. DKL will monitor for any seismic event of 2.0 magnitude or
greater that is detected within the 9.08 km radius of the facility. DKL will review the injection volumes
and pressures to determine if any significant changes occurred that would indicate potential leakage.

Table 7 of the MRV plan provides a detailed characterization of detecting CO, leakage that could be
expected due to natural and induced seismicity. Thus, the MRV plan provides adequate characterization



of the DKL’s approach to detect potential leakage due to natural and induced seismicity as required by
40 CFR 98.448(a)(3).

4.5 Quantifying CO; Leakage

Section 7.4 of the MRV plan states that the potential for leakage from the previously discussed
pathways is low. Given the possibility of uncertainty around the cause of a leakage pathway, DKL
believes the most appropriate method to quantify the mass of CO; released shall be determined on a
case-by-case assessment of the circumstances. Any mass of CO, detected leaking to the surface will be
quantified by using industry-proven engineering methods, including but not limited to engineering
analysis on surface and subsurface measurement data, dynamic reservoir modeling, and history-
matching of the sequestering reservoir performance, among others. DKL states that in the unlikely event
that a leak occurs, it is to be addressed, quantified, and documented within the appropriate timeline.

4.6 Determination of Baselines

Section 6 of the MRV plan identifies the strategies that DKL will use to establish the expected baselines
for monitoring CO; surface leakage per §98.448(a)(4). The MRV plan states that DKL will use its SCADA
monitoring system to identify changes from the expected performance that may indicate leakage and
the corresponding amount of CO..

Visual Inspection

The MRV plan states that regular inspections are to be conducted by field personnel at DKL. DKL states
that these inspections aid in identifying and addressing possible issues to minimize the risk of leakage. If
any issues are identified, such as vapor clouds or ice formations, corrective actions are to be taken in a
prudent and safe manner to address such issues.

H,S/CO, Detection

The MRV plan states that DKL has an H,S contingency plan in place to monitor any releases, with H,S
releases being a proxy for CO; releases. In addition to the H,S monitors, DKL will establish and operate a
soil gas monitoring program to detect leakage of CO, within the MMA. DKL states that soil gas samples
are to be collected annually from select artificial penetration locations within the MMA and analyzed by
a third-party laboratory to establish baseline values.

Operational Data

The MRV plan states that initial reservoir pressure measurements will be taken before commencing
injection operations. Before starting injection operations, baseline measurements of pressures are
recorded. Any significant deviations over time are analyzed for indications of leakage of acid gas and the
corresponding component of CO,.

Continuous Monitoring



The MRV plan states that the total mass of CO; emitted by surface leakage and equipment leaks is not to
be measured directly because the injection stream for this project is well beyond the Occupational
Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) 8-hour Time Weighted
Average (TWA) of 5,000 parts per million (ppm). Direct leak surveys are dangerous and present a hazard
to personnel because of the presence of H,S in the gas stream. Continuous monitoring systems are
designed to trigger an alarm if there is a release. The mass of the CO; released is calculated based on the
operating conditions, including pressure, flow rate, percentage of CO,, size of the leak-point opening,
and duration. This method is consistent with 40 CFR §98.448(a)(5) and §98.444(d), allowing the operator
to calculate site-specific variables used in the mass balance equation.

Thus, DKL provides an acceptable approach for detecting and quantifying leakage and for establishing
the expected baselines in accordance with 40 CFR 98.448(a)(3) and 40 CFR 98.448(a)(4).

5 Considerations Used to Calculate Site-Specific Variables for the
Mass Balance Equation

Section 7 of the MRV plan presents the calculation methods that DKL will employ to determine the mass
of CO; injected, emitted, and sequestered. Site-specific variables for calculating CO, emissions from
equipment leaks and vented emissions of CO, between the injection well and injection volumetric flow
meter, in accordance with 40 CFR §98.448(a)(5), are also stated.

5.1 Calculation of Mass of CO, Received

Section 7.1 of the MRV plan states that the CO; received for Libby No. 1 and Libby No. 2 is wholly
injected and not combined with any other supply source; the annual mass of CO,injected is equal to the
amount received. DKL states that any additional future streams are to be separately metered before
being combined into the calculated injection stream.

DKL provides an acceptable approach for calculating the mass of CO; received under subpart RR.

5.2 Calculation of Mass of CO; Injected

Section 7.2 of the MRV plan states that in accordance with 40 CFR §98.444(b), because a volumetric flow
meter is used to measure the flow rate of CO; injected, the total annual mass of CO,, in metric tons, is to
be calculated by multiplying the volumetric flow at standard conditions by the CO; concentration in the
flow and the density of CO; at standard conditions according to Equation RR-5:

4
_ %) %
CO2 PLY Z Qp,u D CCOZ.]J,U
=1

(Equation RR-5)



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

Qp,u = 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.

Cco2,p,u= CO2 concentration measurement in flow for flow meter u in quarter p (vol. percent CO;,
expressed as a decimal fraction).

p = Quarter of the year.
u = Flow meter.

DKL provides an acceptable approach for calculating the mass of CO; injected under subpart RR.

5.3 Calculation of Mass of CO, Produced

Section 7.3 of the MRV plan states that DKL only processes hydrocarbons and associated CO; produced
from formations that are shallower than the Siluro-Devonian interval. There are no producing wells or
production from the Siluro-Devonian interval within the MMA, where the CO;is injected and
sequestered.

DKL provides an acceptable approach for calculating the mass CO, produced under subpart RR.

5.4 Calculation of Mass of CO; Lost through Surface Leakage and Equipment Leaks

Section 7.4 of the MRV plan states that the mass of CO, emitted by surface leakage is not to be
measured directly because of the presence of H,S in the injection stream and the safety risk that direct
leak surveys present for personnel. Because no venting is expected to occur, DKL states that the
calculations are based on an unusual blowdown event, with those emissions being sent to a flare stack
and reported as a part of the required greenhouse gas reporting for the plant. The plan also states that
any leakage would be detected and managed as an upset event. SCADA continuous monitoring systems
would trigger an alarm upon the release of H,S and CO,. The mass of the CO; released would be
calculated based on the operating conditions, including pressure, flow rate, size of the leak-point
opening, and duration of the leak.

Additionally, the MRV plan states that in the unlikely event CO; is released due to a surface leak, the
mass emitted would be calculated for each surface pathway according to methods outlined in the plan
and totaled using Equation RR-10 as follows.



X
COzx = » CO,,
x=l

(Equation RR-10)

where:

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

CO,, = Annual CO2 mass emitted (metric tons) at leakage pathway x in the reporting year.
x = Leakage pathway.

DKL states that methods from subpart W are to be used to calculate CO; emissions from equipment
located on the surface between the volumetric flow meter and the Libby No. 1 and No. 2 wellheads.
These emissions will be included in the term CO.f of equation RR-12 and will not be included in RR-10.

DKL provides an acceptable approach for calculating the mass of CO; lost by surface leakage under
subpart RR.

5.5 Calculation of Mass of CO; Sequestered in Subsurface Geologic Formations

Section 7.5 of the MRV plan states that DKL plans to begin injections in the third quarter of 2025, at
which time data collection is to begin for calculating sequestered amounts. The mass of CO2
sequestered is to be calculated based on Equation RR-12. When injection operations commence, DKL
states that it then begins collecting data for reporting under this plan based on the approval of this
MRYV plan and any applicable stipulations therein. The calculation of sequestered volumes uses the
following equation because these wells do not actively produce oil, natural gas, or any other fluids:

C02 = COZI - CO2E - COzFI (Equation RR-12)

where:

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

CO4 = Total annual CO; mass injected (metric tons) in the well or group of wells covered by this
source category in the reporting year.

CO4e = Total annual CO; mass emitted (metric tons) by surface leakage in the reporting year.

CO4r = 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 this part.



The MRV plan also states that calculation methods from subpart W will be used to calculate CO;

emissions from equipment located on the surface between the volumetric flow meter and the injection

wellheads.

DKL provides an acceptable approach for calculating the mass of CO, sequestered in subsurface geologic

formations under subpart RR.

6 Summary of Findings

The subpart RR MRV plan for DKL meets the requirements of 40 CFR 98.448. The regulatory provisions

of 40 CFR 98.448(a), which specify the requirements for MRV plans, are summarized below along with a

summary of relevant provisions in the DKL Libby Gas Plant MRV plan.

Subpart RR MRV Plan Requirement

DKL Libby Gas Plant MRV Plan

40 CFR 98.448(a)(1): Delineation of the
maximum monitoring area (MMA) and the
active monitoring areas (AMA).

Section 3 of the MRV plan delineates the MMA and
AMA. The MMA is defined by the stabilized plume after
50 years of density drift plus a one-half mile buffer
following the 20-year injection period. DKL set the AMA
as equal to the MMA.

40 CFR 98.448(a)(2): Identification of
potential surface leakage pathways for CO,
in the MMA and the likelihood, magnitude,
and timing, of surface leakage of CO,
through these pathways.

Section 4 of the MRV plan identifies the following
potential surface leakage pathways and evaluates the
likelihood, magnitude, and timing of surface leakage
through each: surface equipment, existing and P&A
wells within the MMA, future drilling in the MMA,
faults and fractures, through the UCZ, and natural or
induced seismicity.

40 CFR 98.448(a)(3): A strategy for
detecting and quantifying any surface
leakage of CO,.

Sections 5 and 7 of the MRV plan discuss the strategy
that DKL will use to detect and quantify any surface
leakage of CO,. The MRV plan states that any mass of
CO; detected leaking to the surface will be quantified
by using industry-proven engineering methods,
including but not limited to engineering analysis on
surface and subsurface measurement data, dynamic
reservoir modeling, and history-matching of the
sequestering reservoir performance.




40 CFR 98.448(a)(4): A strategy for
establishing the expected baselines for
monitoring CO; surface leakage.

Section 6 of the MRV plan describes the strategy that
DKL will use for establishing the expected baselines for
monitoring CO; surface leakage. DKL will use its SCADA
system to identify changes from the expected baseline
performance that may indicate leakage and to quantify
the corresponding amounts of CO,. Additionally, DKL's
strategy includes visual inspections, CO,/H,S detection,
operational data, and continuous monitoring.

40 CFR 98.448(a)(5): A summary of the
considerations you intend to use to
calculate site-specific variables for the mass
balance equation.

Section 7 of the MRV plan summarizes the
considerations that DKL intends to use to calculate site-
specific variables for the mass balance equation. DKL
utilizes equations RR-5, RR-10, and RR-12.

40 CFR 98.448(a)(6): For each injection
well, report the well identification number
used for the UIC permit (or the permit
application) and the UIC permit class.

Section 1 of the MRV plan identifies the well
identification number for Libby No. 1 (30-025-54599)
that was used for the UIC permit. The well
identification number for Libby No. 2 is TBD. Both
injection wells were issued a UIC Class Il permit under
the NMOCD.

40 CFR 98.448(a)(7): Proposed date to
begin collecting data for calculating total
amount sequestered according to equation
RR-11 or RR-12 of this subpart.

Section 8 of the MRV plan states that the plan will be
implemented upon receiving EPA approval. It also
states that DKL is to perform the baseline surveys by
the fourth quarter of 2025.




Appendix A: Submissions and Responses to Requests for Additional
Information
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INTRODUCTION

DKL Delaware Operating - NM, LLC (Delek) has submitted a C-101 Application for Permit to Drill to
the New Mexico Qil Conservation Division (NMOCD) for the Libby AGI (acid gas injection) No. 1 Class
Il well. The Libby AGI No. 1 (Libby No. 1) well will provide Delek with the needed oil and gas waste
disposal capacity for the DKL Libby Gas Plant. The Libby AGI No. 2 (Libby No. 2) well will provide the
redundant disposal capacity required by the New Mexico Oil Conservation Division.

Additionally, Delek has received the approved C-108 Application for Authorization to Inject (Order
No. R-20694) to support the disposal of oil and gas waste from the nearby DKL Libby Gas Plant
located in Lea County, New Mexico. As shown in Figure 1, the DKL Libby Gas Plant is located
approximately 23 miles southwest of Hobbs, New Mexico, in a sparsely populated area of Lea
County. The Libby No. 1 well is scheduled to begin construction in the first Quarter of 2026 and be
in operation by the second Quarter of 2026. Delek is submitting this Monitoring, Reporting, and
Verification (MRV) Plan to the United States Environmental Protection Agency (EPA) for approval
under 40 CFR §98.440(a), Subpart RR, of the Greenhouse Gas Reporting Program (GHGRP). An
approved MRV Plan enables Delek to sequester significant amounts of carbon dioxide (CO3), thereby
reducing carbon emissions in the region.

Libby No. 1 and No. 2
Regional Overview
DKL Delaware Operating - NM, LLC
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Figure 1 — Location of the Libby No. 1 and No. 2 Wells and the DKL Libby Gas Plant.
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ACRONYMS AND ABBREVIATIONS

40 CFR Title 40, U.S. Code of Federal Regulations
AAPG American Association of Petroleum Geologists
AGI acid gas injection

AMA active monitoring area

API American Petroleum Institute

BHP bottomhole pressure

BUQW Base of Usable Quality Water

CFR U.S. Code of Federal Regulations

DCSM Distribution Control System Monitoring
EOS equation of state

EPA U.S. Environmental Protection Agency
ESD emergency shutdown (valve)

FG fracture gradient

Ft foot/feet

GHG greenhouse gas (emissions)

GHGRP Greenhouse Gas Reporting Program

ILD deep induction log

Ma million years ago

mD millidarcy

mg/L milligrams per liter

MIT mechanical integrity test

MMA maximum monitoring area

MMscf/d million standard cubic feet per day

MMT million metric tons

MRV Monitoring, Reporting, and Verification
NAD North American Datum

NIST National Institute of Standards and Technology
NMOCD New Mexico Oil Conservation Division
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NMTSO
NSHM
OBG
OSE
OSHA
ppm
psi/ft
QA/QC

RSC
SAR

SWD

SCADA
SP

TDS
TEC
TVD
TVDSS
ucz
uIC
usbw
USGS

New Mexico Tech Seismological Observatory
National Seismic Hazard Model

overburden gradient

Office of the State Engineer

Occupational Safety and Health Administration
parts per million

pounds per square inch per foot

quality assurance/quality control

residual sodium carbonate

sodium-adsorption ratio

Saltwater disposal

Supervisory Control and Data Acquisition
spontaneous potential

total dissolved solids

tubing encapsulated conductor

true vertical depth

true vertical depth subsea

Upper Confining Zone

Underground Injection Control
Underground Source of Drinking Water

U.S. Geological Survey
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SECTION 1 - FACILITY INFORMATION

Key information regarding the CO; & H>S injection facilities is described in this section.

1.1 Reporter Number:

® Greenhouse Gas Facility Name: DKL Libby Gas Plant
® Greenhouse Gas Reporting Program ID: 573821
e QOperator: DKL Delaware Operating - NM, LLC

® |ocation:

o Latitude: 32° 32.44'N
o Longitude: 103° 31.34' W

1.2 Underground Injection Control Permit Class: Class Il

The NMOCD regulates oil and gas activities in New Mexico and has primacy over implementing the
Underground Injection Control (UIC) Class Il Program. On July 18, 2019, the NMOCD approved a
Class Il oil and gas waste permit for the Libby No. 1 and No. 2 wells.

1.3 UIC Well Identification Number:

Libby No. 1 (Devonian):
American Petroleum Institute (APl) No. 30-025-54599
Order No.: R-20694
Surface Location: 32.54459, -103.53226 (North America Datum [NAD] 83)

Libby No. 2 (Devonian):

APl No. TBD
Order No. R-20694
Location: 32.54459, -103.53275 (NAD 83)

APl Numbers are assigned upon issuance of the C-101 Permit to Drill.

1.4 Facility Address

674 Marathon Road
Hobbs, New Mexico 88240
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SECTION 2 — PROJECT DESCRIPTION

This section discusses the geologic setting, planned injection volumes, and reservoir modeling
prepared by Lonquist Sequestration, LLC, for the Libby No. 1 and No. 2 wells. The Libby No. 1 and
No. 2 wells will inject an acid gas stream consisting of both hydrogen sulfide (H,S) and CO; into the
Siluro-Devonian. The DKL Libby Gas Plant and the Libby No. 1 and No. 2 wells are designed to protect
against leakage from the mechanical components and out of the injection interval to protect against
contaminating other formations and prevent surface releases.

The Libby No. 1 and No. 2 well locations and facilities construction are engineered to protect against
CO; migration into productive oil and gas formations and Underground Sources of Drinking Water
(USDWs). The Siluro-Devonian injection zone for these wells is overlain by the regionally extensive
Woodford Shale to act as a barrier and safeguard subsurface resources from undesired
contamination. Lower confinement is to be provided by tight limestone and claystone interbeds of
the underlying Montoya Formation and Simpson Group.

2.1 Sources of CO;

The acid gas stream to be injected into the Libby No. 1 and No.2 wells originates from the amine
unit at the DKL Libby Gas Plant. From the amine unit, the acid gas stream will be measured, sampled,
pumped to the nearby Libby No. 1 and No. 2 wells, and injected into the Siluro-Devonian disposal
formation. The acid gas stream from the DKL Libby Gas Plant is currently the only source of CO2 to
be injected into the Libby No. 1 and No. 2 wells.

The DKL Libby Gas Plant only processes hydrocarbons and associated CO; produced from formations
shallower than the Siluro-Devonian. Hydrocarbons and other components of the inlet stream for
the DKL Libby Gas Plant are from formations shallower than the Siluro-Devonian, such as the Yates,
Bone Spring, and Wolfcamp. There are no producing wells or production from the Siluro-Devonian
Formation within the maximum monitoring area (MMA), where the CO; is injected and sequestered.

2.2 Regional Geology

The Libby No.1 and No.2 wells (sited adjacent to the DKL Libby Gas Plant) are situated in the
northeastern portion of the Delaware Basin, within the larger Permian Basin, as seen in Figure 2.
The Delaware Basin is the major Western structural subbasin of the Permian Basin and is contained
by the Diablo Platform to the west, the Central Basin Platform to the east, the Northwest Shelf to
the north, and the Marathon-Ouachita Fold Belt to the south.
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Figure 2 — Regional Map of the Permian Basin. The red star is the approximate location of the DKL Libby
Gas Plant (modified from Dutton, et al., 2005).

Figure 3 depicts the stratigraphic column as found in the area of the DKL Libby Gas Plant, noted with
red stars referencing the injection formations, purple stars referencing confining zones, and black
stars indicating productive intervals in the maximum monitoring area (MMA).

The injection interval for the Libby No. 1 and No.2 wells is found within the gross “Silurian-Devonian”
(or “Siluro-Devonian”) geologic section. The Siluro-Devonian includes the Thirtyone Formation,
Wristen Group, and Fusselman Formation, as clarified by the detailed stratigraphic column
presented in Figure 4. For this permit application, the nomenclature of the targeted formations is
simply referred to as the Woodford Shale, Siluro-Devonian, and Simpson Group.
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2.2.1 Regional Geologic Setting and Stratigraphy

The geologic section of the Permian Basin is underlain by Precambrian basement rock previously
exposed to a series of orogenic events approximately ~1.7 to ~1.0 billion years ago. Reactivation of
these pre-existing structures over geologic time influenced the development of younger structures,
sedimentation, and resulting accumulations within the region (Merrill, et al., 2015).
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The ancestral Tabosa Basin, which predates the Permian Basin, began to develop after the
Precambrian within a broad cratonic sag in the general vicinity of the present-day Permian Basin
(Figure 5). Sedimentation of the Tabosa Basin consisted of Upper Cambrian to Lower Ordovician
siliciclastic rocks that were deposited unconformably over the Precambrian crystalline basement
(Merrill, et al., 2015; Robinson, 1988). Deposition of Cambrian sediments was highly erratic and
resulted in variable distribution patterns, typically less than 100 feet (ft) thick (Robinson, 1988).

Sedimentation during the Ordovician and Devonian time was substantial and primarily consisted of
carbonate deposition, but still had occasional secondary input from siliciclastic sediments (Merrill,
et al., 2015). This geologic time period includes the deposition of the Montoya and Fusselman
Formations, Wristen Group, and Devonian Thirtyone Formation, which are the injection zones of
the Libby No. 1 and No. 2 wells. The Siluro-Devonian was influenced by periods of increased tectonic
and eustatic activity that resulted in significant erosion, regional unconformities, and extensive
paleokarsting, as well as the development of secondary porosity and enhanced permeability. The
regional unconformities and lithologic changes made for complicated naming conventions and
nomenclatures but are clarified by the stratigraphic column presented in Figure 4. Intervals that
underwent longer durations of paleokarsting contain enhanced petrophysical properties and are
also more likely to be preserved over time (Merrill, et al., 2015). These are the intervals evaluated
for injection. The same section was also selected by the U.S. Geological Survey (USGS) as part of a
composite reservoir in their 2012 National Assessment of CO; Storage Resources report, attributed
to their storage potential and the presence of regionally extensive sealing rocks over the section
(Merrill, et al., 2015).

Thirtyone Formation:

The Thirtyone Formation was deposited in an outer platform to basin setting, rich in chert,
carbonate sediment, and carbonate debris (Ruppel and Holtz, 1994). The extents and thickness of
the Thirtyone Formation are displayed in Figure 6, generally limited to the north by the Wristen
platform margin and a Middle Devonian erosion event that truncated a significant portion of the
Devonian. The Libby No. 1 and No. 2 injection wells are located beyond the published northern
boundary of the Thirtyone Formation and are not anticipated to be present. This is demonstrated
in Figure 6, as well as the regional schematic cross section provided in Figure 10 (Ruppel and Holtz,
1994). However, the Thirtyone Formation is included in the gross geologic section since the top of
Devonian is referenced in offset wells and nearby “Lea Field” reports production from carbonate
underlying the Woodford Shale as “Devonian.” Therefore, injection takes place into the Wristen
Group and Fusselman Formation.

Wristen Group:
The Wristen Group is Silurian in age and consists of the Wink, Frame, and Fasken Formations, as

clarified by the stratigraphic column in Figure 4. Deposition of the Wristen Group occurred along a
broad, shallow-water carbonate platform that extended east-west through central Andrews County.
The resulting facies distribution of the group is characterized by grain-rich skeletal carbonates of the
Fasken Formation that transition southward into mud-dominated carbonates of the Wink and Frame
Formations (Ruppel and Holtz, 1994). The gross thickness of the Wristen Group and the distribution
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of incorporated formations are presented in Figure 7. The map suggests the Wristen Group solely
consists of the Fasken Formation in the area of the DKL Libby Gas Plant , with an approximate
thickness of 1,000 ft. According to Ruppel and Holtz (1994), the Frame Formation is comprised of a
“highly diverse assemblage of carbonate lithofacies” that can be generalized into two facies
complexes: “platform-margin skeletal wackestones to grainstones and boundstones and inner
platform mudstones to pellet and skeletal wackestones to grainstones.”

Fusselman Formation:

The Fusselman Formation consists of a diverse series of shallow-water carbonate facies deposited
along a widespread, open-marine, shallow-water carbonate platform. The thickest and most
prevalent facies within the Fusselman Formation are gray to pink pelmatozoan grainstones and
packstones. Deposition of these facies was occasionally interrupted by periods of increased energy
and shoaling, resulting in the deposition of thin ooid grainstone deposits, typically less than 10 ft
thick (Ruppel and Holtz, 1994). Regional gross thickness of the Fusselman Formation is presented
in Figure 8 along with generalized facies distributions. The map suggests the Fusselman Formation
is primarily dolostone in the area of the Libby No. 1 and No. 2 well locations, with an approximate
thickness of 600 ft. Dolomitization boundaries of the Fusselman are widespread and suggest the
presence of highly cyclic sea levels during deposition. Similar diagenetic features present in the
overlying Fasken Formation indicate sea level cyclicity continued through the end of the Silurian and
into the Devonian (Ruppel and Holtz, 1994). This is substantiated by regional unconformities
observed at the top of Fusselman as well as in the Devonian at the base of the Woodford Shale.

Montoya Formation:

The Montoya Formation underlies the Fusselman Formation and represents earlier development of
the same carbonate platform (Ruppel and Holtz, 1994). The Montoya Formation is Ordovician in
age but was grouped with the Siluro-Devonian zone because of shared lithology, depositional
environment, and stratigraphic positioning above the Simpson Group lower confining zone. The
Montoya Formation primarily consists of interbedded limestone, dolostone, and gravel
conglomerates with minor amounts of chert and evaporites (Merrill, et al., 2015). The Montoya
Formation was deposited in carbonate ramp successions with primary reservoir development
occurring in dolomitized facies and poor reservoir development in limestone facies.

Alteration of the Siluro-Devonian in the region includes the development of diagenetic features,
such as dolomitization, silica replacement, karsting, and vugular porosity. These features enhanced
reservoir development in portions of the Siluro-Devonian by forming secondary porosity and natural
fractures while enhancing pore connection and permeability (Ruppel and Holtz, 1994). A thickness
and distribution map of the Silurian system is provided in Figure 9 to illustrate the gross thickness
of the injection interval. The Silurian system includes both the Wristen Group and the Fusselman
Formations, which the map suggests are approximately 1,800 ft thick in the area of the DKL Libby
Gas Plant. A regional schematic cross section is provided in Figure 10 to demonstrate the
distribution of carbonate rock types introduced above and the regional continuity of the thick
Woodford Shale overlying the Siluro-Devonian. A reference line for the cross section can be found
in Figure 6, represented by B-B.
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2.2.2 Regional Faulting

During the Late Mississippian to Late Permian periods, the ancestral Tabosa Basin experienced
significant basin subsidence accompanied by large-scale, high-angle thrust faulting. The structural
deformation resulted in the breakup of the Tabosa Basin into the Permian Basin, which consists of
the Delaware Basin, Central Basin Platform, and Midland Basin. The Libby No. 1 and No. 2 wells are
located in the Delaware Basin, west of the Central Basin Platform, as clarified in Figures 2 and 5.

Regional structure and faulting surrounding the DKL Libby Gas Plant were heavily influenced by the
development of the Central Basin Platform (CBP) to the east. Uplift of the CBP began during the
Middle Pennsylvanian period and ceased by the Middle Permian period, resulting in a series of
high-angle reverse faults with a general north-northwest to south-southeast orientation (Horne,
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Hennings, and Zahm, 2021). Figure 11 depicts Horne, Hennings, and Zahm (2021) structural
interpretation of the Delaware Basin and CBP and clarifies the location of the Libby No. 1 and No. 2
wells relative to basin-rooted faulting. The nearest fault identified on the map is located
approximated 2.65 miles northeast of the DKL Libby Gas Plant. These faults are located outside the
maximum monitoring area (MMA) and are anticipated to die within the Pennsylvanian strata; thus,
there is a very low likelihood of injected fluids transmitting into shallow freshwater aquifers.
Additional discussion of offset structure and faulting is provided in Section 2.4.5, Local Structure,
including the review of three-dimensional (3D) seismic in the area of the DKL Libby Gas Plant.
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2.3 Site Characterization

The Libby No. 1 and No.2 wells are located in Section 26, T20S, T34E, in Lea County, New Mexico.
Delek controls approximately 120 acres of surface where the DKL Libby Gas Plant, the Libby No. 1
and No. 2, and SWDs are located. The following section discusses the geological characteristics of
this site.

2.3.1 Stratigraphy and Lithologic Characteristics

Figure 12 depicts an openhole log from the Lea Unit Deep No. 12 offset well (APl No. 30-025-26365),
located approximately 2.7 miles northeast of the DKL Libby Gas Plant. The openhole log includes
gamma ray and neutron curves with interpreted formation tops to clarify the injection zone, the
upper confining zone (UCZ), and the lower confining zone (LCZ). The well penetrated the entirety
of the geologic section and encountered the top of Precambrian basement at approximately 16,490
ft.
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Figure 12 — Lea Unit Deep No. 12 (API No. 30-025-26365) offset type log with formation tops.
Nearby productive intervals are indicated by red stars, and the injection interval is noted in blue.
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2.3.2 Upper Confining Zone — Woodford Shale

The Upper Confining Zone (UCZ) for the Libby No.1 and No. 2 wells is to be provided by the regionally
extensive Woodford Shale. The Woodford Shale is late Devonian in age and primarily consists of
organic-rich shale deposited during a period of widespread marine transgression. The flooding was
extensive and blanketed the Siluro-Devonian of the Permian Basin with relatively uniform lithology
(Comer, 1991). Comer (1991) reported that black shale and siltstone are the two dominant
lithofacies present within the Woodford Shale. Black shales contain “parallel laminae, abundant
pyrite, very high radioactivity, and a high concentration of marine organic matter.” The relative
increase in radioactivity of Woodford Shales creates a gamma ray response well above 150 API,
allowing for easy identification on openhole logs. This response can be observed in the type log
presented in Figure 15, where the gamma ray readings go off scale.

The Comer (1991) study also evaluated core samples of the Woodford Shale to improve
understanding of lithologic features within the Permian Basin. The closest core sample to the Libby
No. 1 and No. 2 wells, is from a well in northern Lea County. A locator map and core description
from the study is included in Figure 13. The core covered the entirety of the Woodford Shale and
notes high clay content, pyrite, and parallel to lenticular laminae; suggesting excellent sealing
capabilities to contain injected fluids within the injection interval.

The Woodford Shale is encountered at approximately 14,638 ft at the Libby No. 1 well location with
a gross thickness of approximately 191 ft. Modeling suggests the thick, regionally extensive shales
of the Woodford Shale can provide sufficient containment of injection into the underlying Siluro-
Devonian. Additionally, there is a significant amount of geologic section between the top of the
Woodford Shale and any freshwater-bearing intervals because of its deep occurrence near the base
of the regional stratigraphic column.
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Figure 13 — Core description of the Woodford Shale with sample locator map (modified from Comer, 1991).
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2.3.3 Injection Zone - Siluro-Devonian

The injection zone of the Libby No. 1 and No.2 wells is comprised of the gross Siluro-Devonian, as
introduced in Section 2.2, Regional Geology. The top of the Siluro-Devonian is anticipated to occur
at a depth of approximately 14,829 ft in the Libby No. 1 well with a gross thickness of approximately
1,600 ft, and at a depth of approximately 14,835 ft true vertical depth (TVD) at the Libby No. 2
location with a similar gross thickness. Carbonates within the Siluro-Devonian experienced
significant leaching and diagenetic alteration that developed secondary porosity and permeability
within portions of the gross section. The Siluro-Devonian was selected as the injection zone because
of the enhanced reservoir quality associated with karsting, development of vugs, and
microfractures.

Porosity and Permeability Development

Porosity within the Wristen Group near the DKL Libby Gas Plant is typically found within
intergranular pores of basal ooid grainstones, as well as moldic and intercrystalline features
associated with leaching of allochem-rich intervals. While porosity within the Fusselman Formation
tends to occur in three styles: “primary intergranular pores in basal ooid grainstones, leached
intergranular pores in pelmatozoan packstones, and strongly leached, predominantly vuggy and
intercrystalline pores” (Ruppel and Holtz, 1994).

A summary of Siluro-Devonian reservoir properties derived from the Permian Basin core is provided
in Figure 14. The dataset presents averages and ranges of petrophysical properties collected from
Silurian and Devonian reservoir plays. The table highlights the two primary intervals evaluated for
injection, the Fusselman Shallow Platform Carbonate play and the Wristen Buildup/Platform
Carbonate play. The data suggests porosity within the injection reservoir formations ranges from
1% to 33%, with an average of 7.10% to 7.93%. Corresponding permeabilities range from 0.6
millidarcies (mD) to 400 (mD) and average between 11.61 mD to 45.28 mD, with the Wristen Group
representing the higher end of the range. Ranges within the Montoya Formation are anticipated to
be similar to those of the Fusselman Formation, based on the shared depositional environment and
lithologies.

The range of petrophysical properties from the dataset was analyzed along with an openhole log
from a nearby well, the Lea Unit Deep No. 12 offset well (APl No. 30-025-26365), located
approximately 2.7 miles northeast of the DKL Libby Gas Plant. The datasets were used to estimate
a porosity-permeability relationship for the Siluro-Devonian and generate an estimated
permeability curve from porosity data collected in the Lea Unit Deep No. 12. The resulting porosity
and permeability curves are presented in Figure 15, in Tracks 2 and 3, respectively. The figure
illustrates the elevated porosities and permeability modeled within the Siluro-Devonian injection
zone. The model incorporates partial to complete porosity coverage of the Siluro-Devonian from 17
wells to extrapolate reservoir characteristics for plume modeling.
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Wristen
Fusselman Buildups and Thirtyone Thirtyone
Shallow Platform Platform Ramp Deep-Water
Carbonate play Carbonate play Carbonate play Chert play

Porosity (%)
Number of data points 33 30 16 35
Mean 7.93 7.10 6.41 14.85
Minimum 1.00 2.70 3.50 2.00
Maximum 17.70 14.00 9.50 30.00
Standard deviation 4.01 2.87 1,78 6.76

Permeability {(md)

Number of data points 21 24 12 a3

Mean 11.61 45.28 1.61 8.56
Minimum 0.60 2.90 0.40 1.00
Maximum 84.80 400.00 30.00 100.00
Standard deviation 22.48 99.17 B.36 22.23

Initial water saturation (%)

Number of data points 24 28 10 31

Mean 26.96 31.55 24.70 31.46
Minimum 10.00 20.00 16.00 10.00
Maximum 50.00 55.00 40.00 45.00
Standard deviation 9.31 10.45 7.39 8.33

Residual oil saturation (%)

Number of data points B8 13 - 22

Mean 34.06 30.54 21.30 2917
Minimum 30.00 20.00 9.00 14.00
Maximum 50.00 35.00 35.00 48.20
Standard deviation 6.99 4.61 11.66 9.76

Oil viscosity (cp)

Number of data points 11 12 B 21

Mean 0.69 1.16 0.33 0.68
Minimum 0.13 0.32 0.04 0.07
Maximum 1.08 2.00 1.00 1.03
Standard deviation 0.81 0.75 0.40 0.42

Qil formation volume factor

Number of data points 21 22 6 32
Mean 1.67 1.22 1.65 1.50
Minimum 1.05 1.05 1.31 1.30
Maximum 1.91 1.55 1.66 1.73
Standard deviation 0.28 0.14 0.48 0.186
Bubble-point pressure (psi)
Number of data points °] 9 - 19
Mean 2,272 1,055 3,750 2,752
Minimum 798 450 2,660 1,755
Maximum 4,050 2,600 4,440 4,656
Standard deviation 1,300 689 756 667

Figure 14 — Reservoir Properties of the Siluro-Devonian (Ruppel and Holtz, 1994).
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Figure 15 — Offset openhole log (API No. 30-025-26365) showing the following curves: gamma ray (GR),
density porosity (DPHI), and permeability (PERM).
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Siluro-Devonian Formation Fluid

A review of chemical analyses of oilfield brines from the USGS National Produced Waters
Geochemical Database version 3.0 (Blondes et al., 2018) identified four wells with fluid analysis from
the Devonian Formation within 5 miles of the Libby No. 1 and No. 2 wells. The location of these
wells is presented in Figure 16, and the corresponding data is provided in Table 1. All fluid samples
contain total dissolved solids (TDS) that exceed 10,000 parts per million (ppm), and the average
salinity among the dataset is calculated at 38,734 ppm, thereby classifying the reservoir as saline
(Table 1). The analysis indicates in situ reservoir fluid of the Siluro-Devonian and underlying
Fusselman and Montoya Formations are compatible with the injection fluids of the Libby No. 1 and
No. 2 wells. The graph in Figure 17 plots sample TDS vs. depth, illustrating a linear relationship.
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Figure 16 — Produced Water Samples for Devonian Formation Fluid Characterization.
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Table 1 — Analysis of Devonian Formation Fluids from Gulf Coast Qil-Field Brine Samples.
Data sourced from the USGS National Produced Waters Geochemical Database v3.0 (Blondes et al., 2018).

Concentration, in parts per million (ppm)

API TDS HCO; Ca cl Na Mg SO,
30-025-02424 29,436 634 1,550 16,720 8,894 496 1,142
30-025-02431 33,414 227 1,775 18,570 10,730 151 1,961
30-025-02432 47,259 - - - - - -
30-025-20377 44,825 761 2,590 27,970 11,080 2,424 -

Average 38,734 541 1,972 21,087 10,235 1,024 1,552
HCOs; bicarbonate
Ca calcium
cl chlorine
Na sodium
Mg magnesium
SO, sulfate

16000

15500

15000

Depth

14500

14000

13500

13000

25000

30000

TDS vs. Depth

35000

Salinity

40000

45000

Figure 17 — Devonian salinity data relative to collected depth. Data sourced from the USGS National

2.3.4 Lower Confining Zone — Simpson Group

Produced Waters Geochemical Database v3.0 (Blondes et al., 2018).

Lower confinement of the Libby No. 1 and No. 2 wells is to be provided by the underlying Simpson
Group. The Simpson Group is composed of a complex series of interbedded stratigraphic sequences,
including interfingering shale, tight limestone, and silt with limited reservoir development.
Reservoir quality in the Simpson Group is restricted to coalescent shoreline sands present along the
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Central Basin Platform. These sands are thin, local in areal extent, and behave as independent
reservoirs. Deposition occurred during a period of marine transgression over the undulated surface
of the underlying Ellenburger Formation, where present (Merrill, et al.,, 2015; Wright, 1965).
However, offset openhole logs suggest the underlying Ellenburger Formation was completely
truncated and is absent from the geologic section in the area, as evidenced by the interpretation
presented in Figures 15 and 20.

The Simpson Group, as a whole, is anticipated to provide sufficient sealing characteristics to keep
injected fluids contained within the Siluro-Devonian injection interval. The Simpson Group is
anticipated to be encountered at approximately 16,600 ft in the Libby No. 1 and No. 2 wells,
overlying the crystalline Precambrian basement with a gross thickness of approximately 385 ft.
Porosity and permeability reductions present within lower portions of the Montoya Formation are
anticipated to provide additional lower confinement to the Simpson Group.

2.3.5 Local Structure

The Libby No. 1 and No.2 wells are located west of the CBP, generally beyond the extent of regional
faulting. The faults to the east are thrust faults associated with the uplift of the CBP and tend to be
oriented in a north-south direction, as previously presented in Figure 11 of Section 2.2.2, Regional
Faulting. A local structure map on top of the Siluro-Devonian injection interval is provided in Figure
18 with a red star representing the location of the DKL Libby Gas Plant. The map references the
modeled plumes, pressure front, regional fault interpretations published by Horne, Hennings, and
Zahm (2021), seismically identified faulting, and the cross section lines for Figures 19 and 20. The
Libby No. 1 and No. 2 wells are located down-dip, along the southwestern edge of a four-way
closure. Production occurred from the Siluro-Devonian section along the top of the structure, with
water saturation increasing down-dip towards the Libby No. 1 and No. 2 wells, located below the
initial oil-water contact.

The nearest fault identified from a 3D seismic is located approximately 1.9 miles east-northeast of
the Libby No. 1 and No. 2 wells, and approximately 1.1 miles beyond the extent of the modeled
MMA. The nearest basement fault identified in published regional literature occurs approximately
2.65 miles northeast of the site, and approximately 1.8 miles beyond the extent of the modeled
MMA. Therefore, no faulting of the Siluro-Devonian has been published or identified within 1 mile
of the MMA.

The north-south and northeast-southwest structural cross sections are provided in Figures 19 and
20, respectively, and illustrate structural dips surrounding the Libby No. 1 and No. 2 locations. The
cross sections also illustrate the lateral continuity of the Woodford Shale UCZ that immediately
overlies the injection interval, approximately 175 ft to 205 ft thick.

Larger versions of Figures 19 and 20 are provided in Appendix A.
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2.3.6 Geomechanics

The fracture pressure gradient for the Siluro-Devonian through the Montoya section was estimated
using Eaton’s equation. Eaton’s equation is widely considered the standard practice for calculating
the fracture gradient (FG). Variables, such as Poisson’s ratio (v), overburden gradient (OBG), and
pore gradient (PG) can be changed to best reflect the site-specific injection and fracture pressure
gradient of the confining zone. The anticipated fracture gradient was derived from site-specific data,
literature reviews, and industry standard practices.

For the Siluro-Devonian formation, a PG of 0.465 pounds per square inch/foot (feet) (psi/ft) was
used. The OBG was chosen to be 1.0 psi/ft based on industry best practices when site—specific data
is unavailable. A Poisson’s ratio of 0.28 was used based on literature (Molina et al, 2017) for
carbonate formations. Using the variable values listed previously, an FG of 0.67 psi/ft was
calculated, based on the equation shown subsequently. A 10% safety factor was implemented,
thereby resulting in a maximum allowed BHP of 0.603 psi/ft. This safety factor was set to ensure
that the injection pressure never exceeds the fracture pressure of the injection zone.

For both the upper and lower confining intervals, a similar OBG and Poisson’s ratio as the injection
interval was assumed (Molina et al, 2017).

Table 2 provides the inputs and results of the FG calculations for the Libby No. 1 and No. 2 wells.

Table 2 — Fracture Gradient for Upper Injection Interval

Parameter Injection
Interval
Overburden Gradient (psi/ft) 1.0
Pore Pressure Gradient (psi/ft) 0.465
Poisson’s Ratio 0.28
Fracture Gradient (psi/ft) 0.67
Fracture Gradient with 10% Safety Factor
. 0.603
(psi/ft)

The following steps were taken to calculate the fracture gradient:

vV
FG = 7— (0BG —pp) +pp
G = 0.28 (1.0 — 0.465) + 0.465 = 0.67
T 1-0.28"" ' ' o

FG with SF = 0.67 X (1—-0.1) =0.603
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2.3.7 Injection and Confinement Summary

The modeled lithologic and petrophysical characteristics of the Siluro-Devonian at the Libby No.
1 and No. 2 locations agree with regionally published literature, which suggests the injection zone
provides the pore space required to effectively store modeled and injection fluids. The tight
petrophysical properties and thick, regional nature of the overlying Woodford Shale indicate that
the formation is sufficient to serve as the upper confining zone. Beneath the injection interval,
low-permeability and low-porosity intervals of the lower Montoya Formation and Simpson Group
are unsuitable for fluid migration and serve as the lower confining interval.

2.4 Hydrology

Lea County, New Mexico, has more than 70,000 residents, with the county seat located in the
City of Lovington. Lea County covers approximately 4,400 square miles (sq mi) and is contained
within the Lea Soil and Water Conservation District. Groundwater resources represent the
primary source of irrigation and public water supply because surface water resources within the
county are limited to relatively small bodies of water, such as streams and small lakes.

2.4.1 Groundwater Resources

All potable groundwater use in the southern area of Lea County comes from three principal units:
the Dockum Group, Ogallala Formation, and Quaternary alluvium (Nicholson and Clebsch, 1961).
The top of the Rustler anhydrite is generally recognized as the lowest limit of potable water in
the region because “virtually all the water wells in the area bottom in Triassic or younger rocks”
(Nicholson and Clebsch, 1961). However, it should be mentioned that the Capitan Reef Complex
is also present in Lea County. Stratigraphic descriptions of anticipated formations in southern
Lea County are provided in Figure 21, as published by Nicholson and Clebsch (1961). The Figure
clarifies the general characteristics of local aquifers and their water-bearing properties.

Quaternary Alluvium

Quaternary sediment accumulations in Lea County form a series of alluvial deposits, likely
composed of both Pleistocene and recent-age material. The alluvium tends to gather in
topographical lows where portions of the underlying Ogallala Formation have eroded and
truncated from the geologic section (Nicholson and Clebsch, 1961). Based on reported depths
and water levels of offset water wells, the Quaternary alluvium likely represents the principal
aquifer in the vicinity of the Libby No. 1 and No. 2 wells.

Oqgallala Formation

The Ogallala Formation is Tertiary in age and primarily composed of unconsolidated calcareous
sand but includes minor amounts of silt, clay, and gravel. Gross thickness of the Ogallala
Formation ranges from only a few inches to nearly 300 ft; but, according to Nicholson and Clebsch
(1961), the formation “was completely removed, except for a few isolated remnants, and
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Quaternary deposits derived from Ogallala were laid down on the Mesozoic rocks” at the Libby
No. 1 and No. 2 locations (Nicholson and Clebsch, 1961).

Dockum Group

The Dockum Group is Triassic in age and primarily consists of red beds throughout the region.
Water production from the Dockum Group tends to occur from the Santa Rosa and Chinle
sandstones, which are similar in lithology and difficult to differentiate. The Santa Rosa primarily
consists of fine to coarse-grained sandstone and is approximately 160 ft to 300 ft thick in Lea
County. The Chinle primarily consists of red and green claystone with interbeds of fine-grained
sandstone and siltstone, and ranges from O ft to 1,300 ft thick in Lea County. The Chinle is thicker
in the eastern portion of the county and not anticipated to be present at the Libby No. 1 and No.
2 wells (Nicholson and Clebsch, 1961). A potentiometric surface map of Lea County is provided
in Figure 22.

Recharge of the aquifer occurs from precipitation onto overlying sand dunes; precipitation and
associated runoff where outcropped, and potentially from hydraulic communication with the
Ogallala Formation and alluvium, where present (Nicholson and Clebsch, 1961). The map
provided in Figure 23 illustrates average annual rainfall of southern Lea County, New Mexico,
from 1949 to 1955, in inches. The map suggests average rainfall ranged from 7 inches to 14
inches per year in the county, with approximately 9 inches per year at the DKL Libby Gas Plant
(Nicholson and Clebsch, 1961). As of 1997, precipitation in Lea County was approximately
15 inches per year, and Lea County received approximately 16 inches of precipitation in 2023. A
TDS map of the Dockum Group is provided in Figure 24 to illustrate salinities of the aquifers in
the region. The map suggests the Libby No. 1 and No. 2 wells are located near the edge extents
of the Dockum Group, with estimated TDS below 1,000 milligrams per liter (mg/L). The map also
indicates a TDS band greater than 20,000 mg/L in northern Lea County that moves east into
Texas.

Capitan Reef Complex

The Capitan Reef Complex overlies the Delaware Mountain Group and underlies the Salado
Formation. The complex extends from the Glass Mountains into Texas, moving north into Lea
and Eddy Counties in New Mexico, then back south to the Apache and Davis Mountains in
Culberson and Jeff Davis Counties in Texas. The reef complex is generally characterized by a
group of Permian carbonate reef deposits that include the Goat Seep, Capitan, and Carlsbad
limestones. Large-scale erosion during the Upper Guadalupian and Ochoan epochs was followed
by deposition of the Artesian Group, resulting in a complex depositional regime with variable
distribution patterns of individual facies (Standen et al., 2009).

The Artesian Group consists of Tansill (the youngest), Yates, Seven Rivers, Queen, and Grayburg
(the oldest) Formations that grade into the Capitan Reef Complex; with Grayburg and Queens
Formations grading to the Goat Seep Limestone, and the Tansil, Yates, and Seven Rivers
Formations grading into the Capitan Limestone. Thus, the Capitan Reef Complex represents and
amalgamation of several reef deposits interconnected by hydraulic communication. Figure 25
shows the Capitan Reef Complex system relative to the Rustler Formation, the base of fresh
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groundwater, and overlying groundwater resources discussed herein for additional context. Total
thickness of the reef complex can reach up to 2,000 ft (Standen et al., 2009).

GEOLOGIC AGE  GEOLOGIC UNIT

THICKNESS

(f1)

GENERAL CHARACTER

‘WATER-BEARING PROPERTIES

Sand
Recent

0-30+

Dune sand, unconsolidated stabilized to
drifting, semiconsolidated at depth;
fine- to medium-grained.

Above the zone of saturation, hence,
does not yield water to wells. Aids re-
charge to underlying formations by
permitting rapid infiltration of rain-
water.

and

Cenozoic
Quaternary

Pleistocene

Alluvium

0-400+

Channel and lake deposits; alternating
thickbedded calcareous silt, fine sand,
and clay; thickest in San Simon Swale;
less than 100 feet thick in most places.

Saturated and highly permeable in
places in east end of Laguna Valley.
Forms continuous aquifer with Ogal-
lala formation. Wells usually yield
less than 30 gpm. Locally above the
water table.

Pliocene Ogallala

Cenozoic
Tertiary

0-300+

Semiconsolidated fine-grained calcare-
ous sand capped with thick layer of
caliche; contains some clay, silt, and
gravel.

Major water-bearing formation of the
area, Unsaturated in many localities,
such as north side of Grama Ridge,
west side of Eunice Plain, Antelope
Ridge area, and Rattlesnake Ridge.
Greatest saturated thickness along
east side of Eunice Plain, west of
Monument Draw, where wells yield
up to 30 gpm. Highest yields, up to
700 gpm, obtained from wells along
south edge of Eunice Plain, east of

Jal.

Undifferentiated

Cretaceous

Mesozoic

Small isolated and buried residual
blocks ol limestone, about 3 miles east
of Eunice,

Possibly small isolated bodies of water
locally.

0-1,270=

Claystone, ved and green) minor line-
grained sandstones and siltstones; un-
derlies all of eastern part of southern
Lea County area; thins westward; ab-
sent in extreme west.

Yields small quantities of water from
sandstone beds. Yields are rarely over
10 gpm. Water has high sulfate
content.

Sandsione, chiefly red but locally white,
gray, or greenish-gray; fine- 1o coarse-
grained: exposed in extreme west:
underlies Cenozoic rocks in western
part of area, and is present at depth
in eastern part.

Yiclds small quantities of water over
most of the area. Some wells are re-
ported to yield as much as 100 gpm.
Water has high sulfate content.

B0-400

Siltstone, red, shale, and sandstone;
present at depth under all of southern
Lea County.

No wells are known to be bottomed in
the red beds. Probably can yield very
small quantities of high-sulfate water.

6,500-17 000+

Thick basin deposits ranging in char-
acter from evaporites to coarse clas-
tics; thinnest on the ecast side of the
area over the Central basin platform,
thickest toward the southwest.

No presently usable water supply avail-
able from these rocks. Source of highly
mineralized oil-field waters.

Chinle
formation
g
g 5 E
ﬁ s B
= 4 Santa Rosa
(=1 sandstone
'U
2
= U ndiffer-
5 entiated
i =
- e
g =
i g
& &
g g
§ kS
52
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(=]
g
]
=
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E
~

Granite, granodioritic and other igneous
and metamorphic rocks; complex
structure.

Not hydrologically significant.

Figure 21 — Stratigraphic Units in Southern Lea County, New Mexico (modified from Nicholson and

Clebsch, 1961).

DKL Delaware Operating — NM, LLC — Libby No. 1 and No. 2 — Subpart RR MRV Plan Page 39 of 88



° o whe
———
‘scale
[Explonation
potentiometric surfoce
"' 3890 contours, ft ms}
contour interval — 100 ft

Figure 22 — Potentiometric map of Lea County, New Mexico from 1995 to 1998 (Leedshill-Herkenhoff,
Inc. et al., 2000). The red star is the approximate location of the DKL Libby Gas Plant.
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Figure 25 — Capitan Reef Complex in Southern Lea County, New Mexico from West to East (modified from Standen et al., 2009).




2.4.2 Surface Water Resources

As stated previously, surface water resources surrounding the Libby No. 1 and No. 2 wells are limited
to intermittent streams and small lakes. There are more than a dozen small lakes in Lea County,
New Mexico, the closest of which is Dagger Lake, located approximately 9 miles south-southwest of
the Libby No. 1 and No. 2 well locations.

2.5 Reservoir Characterization Modeling

Rock Flow Dynamic’s tNavigator version 24.4 simulator was used to simulate the injection of acid
gas into the Siluro-Devonian Formation. Formation tops, net thickness maps, and formation extents
were created with the Kingdom software suite to support the permitting of the Libby No. 1 and No. 2
wells for oil and gas waste. The dynamic model is an advanced modeling and simulation platform
used for understanding reservoir dynamics, flow patterns, and risks associated with acid gas
injection. The target injection zone for oil and gas waste storage is located at a depth between
approximately 14,832 ft and 16,515 ft TVD.

The tNavigator software stands out as one of the most technically sophisticated tools for simulating
conventional, unconventional, and secondary recovery scenarios. The dynamic model uses
equation-of-state (EOS) algorithms along with some of the most advanced computational methods
to evaluate compositional, chemical, and geochemical processes and characteristics to produce
highly accurate and reliable simulation models for acid gas injection and storage. The tNavigator
model is used to delineate the active monitoring area (AMA) and maximum monitoring area (MMA).

A numeric simulation was performed on this formation to predict the maximum extent of the gas
plume. The model predicted that the bottomhole pressure (BHP) does not exceed 90% “frac”
pressure of the uppermost perforation (i.e., 9,935 pounds per square inch [psi]). The maximum BHP
calculated in the model was 7,649 psi. The plume boundary was delineated using operational
assumptions of a 20-year injection period at an injection rate of 8 million standard cubic feet per
day (MMscf/d). In total, 58.4 billion cubic feet (bcf) of gas was injected into the Siluro-Devonian
Formation resulting in a maximum build-up pressure of 1,169 psi.

The gas injectate is composed primarily of CO; and H,S. The anticipated area composition and
reservoir modeled percentages for the 20-year injection period are presented in Table 3.

The composition of the injectate may change slightly if additional sources are added.
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Table 3 — Expected/Modeled Initial Gas Composition.

tNavigator Modeled Composition
Component
(mol %)
Carbon Dioxide (CO,) 80%
Hydrogen Sulfide (H.S) 20%

The Siluro-Devonian is the target zone for the Libby No. 1 and No. 2 wells. The Kingdom and Petra
software suite was utilized to determine the subsurface structure of the Siluro-Devonian geologic
model. The resulting map is provided in Figure 26.

The Libby No. 1 and No. 2 wells are located along the southwestern edge of a four-way closure, just
west of regional development of the CBP, and generally beyond the extents of associated faulting.
The nearest fault identified from 3D seismic is located approximately 1.9 miles east-northeast of the
DKL Libby Gas Plant, and approximately 1.1 miles beyond the extent of the modeled MMA. The
nearest basement fault identified in published regional literature occurs approximately 2.65 miles
northeast of the site, and approximately 1.8 miles beyond the extent of the modeled MMA.
Additional discussion of structure and faulting of the Siluro-Devonian section is available in Sections
2.2.2 and 2.3.5, Regional Faulting and Local Structure.
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Figure 26 — Siluro-Devonian Structure Contours Map
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Porosity distribution across the reservoir zones has been mapped using average porosity values
derived from local well data, thereby ensuring spatial accuracy. These values have been correlated
with impedance characteristics to enhance the reliability of the porosity maps. The porosity varies
across the eight distinct reservoir zones, providing critical insights for reservoir characterization and
simulation. Permeability distribution has been mapped for the eight distinct reservoir zones using
average permeability values derived from both published and collected Siluro-Devonian data. This
data has been calibrated against nearby, history-matched operating data from within the Siluro-
Devonian to ensure accuracy and relevance. Figure 27 provides the pore volume (PV) weighted
average of the porosity property in the dynamic model.
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Figure 27 — Pore Volume Weighted Average Porosity Distribution.

Once the porosity property was distributed in the geologic model, a porosity-permeability equation was then applied. This application
was done to estimate the permeability across the model. The porosity-permeability was first determined from core data through a
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literature review. Model sensitivities were then run to match historical saltwater disposal (SWD) well bottomhole pressures to more
realistic values by modifying the equation to more accurately characterize the injection formation. Figure 28 provides the PV weighted
average of the permeability property in the dynamic model.
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Figure 28 — Pore Volume Weighted Average Permeability Distribution
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At the initialization, the reservoir is assumed to be an aquifer filled with 100% brine. The salinity of
the formation is estimated to be 35,000 ppm, which is typical for the region and formation. The
pore pressure gradient used follows standard industry practices for the region and is presumed to
be 0.465 psi/ft. The reservoir temperature is estimated to be 200 degrees Fahrenheit (°F), on
average.

An infinite-acting reservoir was created at the edges of the dynamic model to simulate boundary
conditions. Core data from a literature review was used to determine residual gas saturation
(Ruppel and Holtz, 1994). Core data from the literature review was also used to determine relative
permeability curves between C0; and the connate brine within analogous carbonate rock formations
(Ruppel and Holtz, 1994). The key inputs used in the models include an irreducible water saturation
of 40% and a maximum residual gas saturation of 20%.

The grid contains 162 blocks in the x-direction (east-west) and 220 blocks in the y-direction (north-
south), resulting in a total of 35,640 grid blocks per layer. Each grid block spans dimensions of 200 ft
by 200 ft. This configuration yields a grid size measuring 32,400 ft by 44,000 ft, equating to just
under 52 sq mi in area. There are 245 layers in the z-direction, which result in a total model count
of 8,731,800 grid blocks (~7.9 million active grid cells after pore volume cutoffs are applied).

2.6 Simulation Modeling

The primary objectives of the model simulations were as follows:

1. Estimate the maximum areal extent and density drift of the gas plume after injection.

2. Determine the ability of the target formation to handle the required injection rate without
fracturing the injection zone.

3. Assess the likelihood of the gas plume migrating into potential leak pathways.

Two scenarios were run to delineate the AMA and MMA. The first scenario had acid gas injection
into Libby No. 1; whereas the second scenario injected into Libby No. 2. The total combined acid
gas plume of both wells was used to determine the AMA and MMA. Each scenario contained the
exact same inputs and assumptions.

The reservoir is assumed to be an aquifer filled with 100% brine. The salinity of the formation is
estimated to be 35,000 ppm, typical for the injection zone depth within the region. Though the
actual injectate may have trace amounts of other constituents, the gas stream is assumed to be
composed of 80% CO; and 20% hydrogen sulfide (H2S), as stated previously. The plume boundary
was defined by the maximum gas saturation in the aquifer. A value of 3% gas saturation was used
to determine the boundary of the plume for both models. Core data was used to help generate
relative permeability curves (Ruppel and Holtz, 1994). Cores that most closely represent the Siluro-
Devonian were identified, and the Corey-Brooks equations were used to develop the curves. The
initial reservoir pressure gradient was determined to be 0.465 psi/ft based on industry best
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practices. The fracture gradient of the injection zone is estimated to be 0.67 psi/ft, which was
determined using Eaton’s equation. A 10% safety factor was then applied to this number, putting
the maximum BHP allowed in the models at 0.603 psi/ft.

The model runs for a total of 80 years, comprised of 10 years of historical SWD well injection, 20
years of active injection through Libby No. 1 and 2 wells, and 50 years of density drift. An injection
rate of 8 MMscf/d was implemented during the 20 years of total active injection, after which the
wellbore is shut in for the remainder of the simulation. Figures 29 through 32 show the gas plume
at the end of injection and the end of the density drift period when the plume stabilizes for Libby
No. 1 and No. 2 wells, respectively.
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Figure 29 — Libby No. 1 Areal View of Plume at End of Injection.
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Figure 30 — Libby No. 1 Areal View of Plume at 50 Years After Shut-in.
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Figure 31 — Libby No. 2 Areal View of Plume at End of Injection.
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Figure 32 — Libby No. 2 Areal View of Plume at 50 Years After Shut-in.
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Figure 33 shows the bottomhole pressure (BHP) during the entire modeled time (i.e., 70 years).
Figure 34 shows the surface injection rate during the injection period (i.e., 20 years). The BHP
reaches a maximum value of 7,241 psi in Libby No. 1 and 7,649 psi in Libby No. 2. This buildup of
716 psi in Libby No. 1 and 1,169 psi in Libby No. 2 keeps the BHP lower than the fracture pressure
of 9,935 psi. The bottomhole pressures during the entire modeled period are displayed in Table 4.

12,000

10,000 & == o= == = e e e e e e e e e e e e e e e e e e e e e e e e e e
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Bottomhole Pressure (PSl)
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= Libby AGI No. 1 BHP = Libby AGI No. 2 BHP = = Fracture Pressure = = = BHP Constraint

2025 2030 2035 2040 2045
Date

Figure 33 — Bottomhole Pressures During the Entire Modeled Time.

Table 4 — Bottomhole Pressures During the Entire Modeled Time.

Time from Start of Injection (years) =LA _BHP LELvie g _BHP
(psi) (psi)
0 6,525 6,480
0.1667 (Max BHP of Libby No. 2) 7,138 7,649
5 7,187 7,451
10 7,215 7,466
15 7,230 7,475
20 (End of Injection & Max BHP of Libby No. 1) 7,241 7,483
30 6,589 6,528
40 6,602 6,539
50 6,608 6,547
60 6,611 6,553
70 (End of Model) 6,615 6,557
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The linear behavior of the gas rate (MMscf/d) in Figure 34 indicates that the target formation can
receive the desired rate of 8 MMscf/d without violating the permitted maximum allowable surface
injection pressure (MASIP) of 4,525 pounds per square inch gauge (psig) and fracturing the
formation. Of the total 8 MMscf/d of gas that the Libby No. 1 injects, CO, accounts for 6.4 MMscf/d,
and HaS accounts for 1.6 MMscf/d of the total rate.

10

Gas Injection Rate (MMscf/Day)
(4]

1

— = Gas Rate

o !

1/1/2025 1/1/2030 1/1/2035 1/1/2040 1/1/2045
Date

Figure 34 — Combined Gas Injection Rate for Libby No. 1 and No. 2 wells.
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SECTION 3 — DELINEATION OF MONITORING AREA

The delineation of the Maximum Monitoring Area (MMA) and the Active Monitoring Area (AMA) as
described in the U.S. Environmental Protection Agency (

3.1 Maximum Monitoring Area

The MMA is defined as equal to or greater than the area expected to contain the free-phase CO;
plume until the plume has stabilized, plus a surrounding buffer zone of at least one-half mile, as
shown in Figure 35. Numerical simulation was used to predict the size and drift of the plume.
Reservoir modeling was used to determine the areal extent and density drift of the plume, as
described in Section 2.6. The model considers the following:

e Offset well logs to estimate geologic properties

® Petrophysical analysis to calculate the heterogeneity of the rock

® Geological interpretations to determine faulting and geologic structure

e Offset injection history to adequately predict the density drift of the plume

Stabilization of the plume is deemed to have occurred when the year-over-year growth rate or
positional change of the plume size becomes indiscernible. The stabilization of the plume is
determined by the simulation model output, when the areal growth rate drops below 0.25% size
per year, it is deemed to have stabilized.

3.2 Active Monitoring Area

The AMA is established by superimposing two plume boundaries: (1) the anticipated plume
boundary when injection operations cease at the end of year 20 (t), plus a surrounding buffer zone
of one-half mi, with (2) the area projected to contain the free-phase CO; plume at the end of
injection plus 5 years of stabilization (t + 5). The AMA is represented by the dashed green line in
Figure 35.

At the end of the injection period in year 20, the areal extent of the plume covers 476 acres. The
maximum distance between the wellbore and the edge of the plume is approximately 3,645 ft. After
an additional 50 years of density drift, the plume has stabilized, and the areal extent of the plume
covers 651 acres. The maximum distance to the edge of the plume at stabilization is approximately
4,303 ft. Figure 35 shows the plume area at the end of 50 years (stabilization) represented by the
solid red outline area, plus a one-half mi buffer represented by the dashed red line (MMA). As a
result of the small difference between the AMA and the MMA, Delek has elected to set the AMA
equal to the MMA.
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SECTION 4 — POTENTIAL PATHWAYS FOR LEAKAGE

Potential CO; leakage pathways to the surface within the Maximum Monitoring Area (MMA) are
identified in this section and evaluated in Table 5 for likelihood, magnitude, and timing. The
potential leakage pathways include the following:

® |eakage from surface equipment
® |eakage from existing and plugged & abandoned wells within MMA
e |Leakage from future drilling in MMA
® |eakage through faults and fractures
® Leakage through the upper confining zone (UCZ)
e |eakage from natural or induced seismicity

Table 5 — Potential Leakage Pathway Risk Assessment.

Potential Leakage
Pathway

Likelihood

Magnitude

Timing

Surface Equipment

Low. This is possible during
injection operations. Delek
has extensive monitoring
and maintenance programs
to properly maintain
surface equipment to keep
this risk Low.

Low. SCADA systems
detect leaks and quickly
execute safety shutdown

procedures.

During active
injection.

Existing and
Plugged &
Abandoned Wells
within the MMA

Low. Three wellbores
penetrate the Upper
Confinement within the
MMA. Only one well is
within the stabilized plume.
This well has been plugged
& abandoned (P&A) to
NMOCD regulations.

Low. Two wellbores are
new construction and
operate as injectors for
SWD by Delek, and one well
has been plugged and
abandoned. There are
multiple confining zones
above the injection zone to
prevent migration to the
surface. The P&A well is
included in the annual soil
gas monitoring program.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

Future wells within
the MMA

Low. Offset Devonian wells
are unlikely. NMOCD would
require a proper well design
to prevent migration of H,S.

Low. The NMOCD would
require any new wells
penetrating the injection
intervals to be constructed
to prevent migration of H,S.
Multiple confining zones
above the injection zone
prevent migration of H,S.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.
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Potential Leakage

review do not extend to the
surface.

deep offset faults.

Pathway Likelihood Magnitude Timing
Low. No faults were
identified within the MMA. Low. The UCZ should During active injection
Faults and Siluro-Devonian level faults contain any leakage that and until the plume
fractures identified within the area of would migrate through stabilizes 50 years

after injection ceases.

Upper confining
Zone (UCZ)

Low. The UCZ has sufficient
thickness, continuity, and
confining characteristics.

Low. Leakage out of the
Siluro-Devonian injection
interval is unlikely to occur
because of the extent of
the UCZ.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

Natural or induced
seismicity

Low. A review of local
seismicity data identified
only 4 events of magnitude
2.0 or greater, with the last
event being observed in
2023, indicating a low
probability of a significant
event.

Low. The UCZ, and over
12,000 feet of overburden
between the base of USDW
and the top of the injection
interval, should prevent the
migration of fluids out of
the injection interval in the
case of a seismic event.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

Magnitude Assessment Description

are minimal.

Low - catergorized as little to no impact to safety, health and the environment and the costs to mitigate

easily remediated.

Medium - potential risks to the USDW and for surface releases does exist, but circumstances can be

High - danger to the USDW and significant surface release may exist, and if occurs this would require

significant costs to remediate.

These potential leakage pathways have the highest risk of leakage during the injection period. After
the injection ceases in 2045, the risk of leakage from the offset wells, fractures, etc., is reduced until
the plume fully stabilizes in 2095 based on the plume model. The risks associated with leakage from
the surface equipment are eliminated after the injection wells are plugged and the associated
surface equipment decommissioned.

4.1 Leakage from Surface Equipment

The DKL Libby Gas Plant and the associated piping to the Libby No. 1 and No. 2 wells are newly
constructed facilities that use applicable industry standards for compliance and safety. A pipeline
carries the acid gas stream from the exit of the amine treater at the DKL Libby Gas Plant to the Libby
No. 1 and No. 2 wells. The pipeline and injection wellheads are potential sources of leakage during
injection operations, as the flanged connections and valves are the most likely failure points of the
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surface equipment. Also, damage may occur if any of the surface equipment is compromised
because of an accident, corrosion, or a natural disaster, resulting in the release of the injectate.

Delek will design, construct, and operate these facilities consistent with internal engineering
standards, industry specifications, and practices that meet or exceed these industry codes to ensure
potential failure points are limited. Detectors for H.S are installed at key locations around the
facility, as shown in the facility safety plot plan in Figure 36 and in Appendix B. These devices are
continuously monitored by the Supervisory Control and Data Acquisition (SCADA) system and will
alarm at set points based on H.S exposure limits, as recommended by the Occupational Safety and
Health Administration (OSHA).
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Figure 36 — Facility Safety Plot Plan.
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Important safety systems are designed and constructed into the facility to provide safe operations.
These systems include emergency shutdown (ESD) valves, with high- and low-pressure shut-off
settings to isolate the plant, pipeline, and Libby No.1 and No. 2 wells. Delek has also installed a flare
stack to safely depressurize the plant and piping during an operating event.

Any release of H,S/CO; is quickly identified because of the real-time monitoring systems in place at
the DKL Libby Gas Plant, as listed subsequently in Table 6. The safety systems and protocols
implemented minimize the release volume. The acid gas stream can include trace amounts of
methane, nitrogen, and other compounds. The CO; injected into the Libby No. 1 and No. 2 wells is
from the amine treater in the DKL Libby Gas Plant. If any leakage is detected, the volume of CO;
released is quantified based on the operating conditions at the time of release, as stated in Section
7 in accordance with 40 CFR §98.448(a)(5). Delek concludes that the leakage of CO; through the
surface equipment is unlikely.

Table 6 — Leakage Monitoring Equipment at the DKL Libby Gas Plant and Libby No. 1 and No. 2 Wells.

Device Location Set Point
. 10 ppm High Alarm
H,S detectors Libby No. 1 90 ppm Emergency Shutdown
. 10 ppm High Alarm
H,S detectors Libby No. 2 90 ppm Emergency Shutdown
10 ppm High Alarm
H,S detectors In-plant detectors 90 ppm Emergency Shutdown
Flare stack Plant site N/A
. In-plant (downstream of the Calibrated in accordance with API
Injectate flowmeter . . e
amine unit) specifications
Emergency shutdown In-plant detectors 90 ppm Emergency Shutdown

Emergency shutdown Libby No. 1 and No. 2 well sites | 90 ppm Emergency Shutdown

4.2 Leakage from Wells in the MMA

4.2.1 Existing and Plugged & Abandoned Oil and Gas Wells

The Libby No. 1 and No. 2 wells are designed to prevent leakage from the injection interval to the
surface through a special casing and cementing designs, as depicted in the schematics provided in
Figures 37 and 38. Additionally, each well will be equipped with a pressure-limiting device and a
one-way safety valve installed in the tubing string approximately 250 ft below the surface to prevent
flow back out of the formation in the event of a failure of the injection equipment. Injection
pressure, temperature, rate, and annular pressure will be monitored continuously. The annular
space between the injection tubing and the casing will be filled with a biocide and corrosion-
inhibited diesel. Annual mechanical integrity tests (MITs), as required under New Mexico
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Administrative Code (NMAC) §19.15.26.11 [40 CFR §146.23 (b)(3)], are to be performed to verify
that each well and wellhead can contain the appropriate operating pressures. If an MIT indicates a
leak, the well is then isolated, and the leak is mitigated to prevent leakage of the injectate to the
atmosphere.

A map of oil and gas wells identified within the MMA (one-half mile buffer beyond stabilized plume
extent) is provided in Figure 39. The map is also included in Appendix C for reference, along with a
summary table of the wells identified within the MMA. The table includes the total depth (TD) of
the identified wells to clarify productive depth intervals relative to the targeted formations of the
Libby No. 1 and No. 2 wells.

The majority of the oil and gas production identified within the MMA is developed in the shallow
Yates and Seven Rivers Formations or the deeper Bone Spring and Wolfcamp Formations.
Production from the Yates and Seven Rivers Formations within the MMA generally occurred at
depths of 3,300 ft to 4,000 ft, and production from the Bone Springs and Wolfcamp Formations
generally occurred between depths of 9,500 ft to 11,600 ft.

Only three wells within the MMA were identified to have penetrated the injection zone (API Nos.
30-025-02501, 30-025-23578, and 30-025-44288). The 23578 well is the only well within the
stabilized plume, and it has been plugged & abandoned in accordance with NMOCD requirements.
Figure 40 identifies the locations of these wells, which represent the only potential conduits
identified within the MMA. The Federal C No. 1 zone (APl No. 30-025-23578) drilled through the
Woodford Shale, the UCZ, and approximately 18 ft into the Siluro-Devonian injection zone, where it
reached a total depth of 14,939 ft. The well did not produce from the Siluro-Devonian but did
produce a small amount of oil from a comingled completion of the shallow Yates and Seven Rivers
Formations. The Neal No. 3 (APl No. 30-025-02501) fully penetrated the Woodford Shale UCZ and
reached a total depth of 15,000 ft within the Fasken Formation (Wristen Group), while the Libby
Berry Fee SWD well (APl No. 30-025-44288) fully penetrated the Fasken Formation and reached a
total depth of 16,000 ft within the Fusselman Formation; both wells are completed in, and inject
into the Siluro-Devonian, like the Libby No. 1 and No. 2 wells. Historical pressure data reported for
the Libby Berry Fee SWD well was incorporated into modeling to understand the potential effects
on pressure and the resulting plume migration. Pressure influence from the saltwater injections into
the 02501 and 44288 wells prevents the plume from reaching these two wells, therefore, they have
a low probability of creating leakage pathways.

The Libby No. 1 and No. 2 wells are designed to prevent the migration of fluids from the Siluro-
Devonian injection zone. The two Siluro-Devonian penetrators discussed previously (API Nos. 30-
025-23578 and 30-025-44288) are the main potential conduits for the potential release of CO;
through existing wells, unless new wells are drilled within the MMA. Delek will work with other
operators and the NMOCD to ensure that any future wells drilled within the MMA are designed to
protect against leakage.
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Figure 37 — Libby No. 1 Wellbore Schematic.
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Figure 38 — Libby No. 2 Wellbore Schematic.
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Figure 39 — All Oil and Gas Wells within the Maximum Monitoring Area.
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Figure 40 — Oil and Gas Wells Penetrating UCZ within the Maximum Monitoring Area.
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4.2.2 Future Drilling

Potential leakage pathways caused by future drilling in the area are possible but not expected to
occur. The Siluro-Devonian and deeper formations around the DKL Libby Gas Plant are non-
productive and used primarily as Class Il disposal wells. Any future drilling to these depths would
be for similar Class Il acid gas or saltwater disposal wells, for which the permitting is tightly regulated
by the NMOCD.

Any drilling permits issued proximal to the Libby No. 1 and No. 2 wells must comply with NMAC
§19.15.26.9 (entitled Casing and Cementing of Injection Wells) and NMAC §19.15.16.10 (entitled
Casing and Tubing Requirements). These regulations require operators to case injection wells “with
safe and adequate casing or tubing to prevent leakage and set and cement the casing or tubing to
prevent the movement of formation or injected fluids from the injection zone into another zone or
to the surface around the outside of a casing string.”

4.3 Leakage Through Faults or Fractures

As discussed in Section 2.2.2 and Section 2.3.5, regional interpretations published by Horne,
Hennings, and Zahm (2021) and seismic evaluation agree that there is no faulting in the targeted
formations within the modeled plume extent or MMA of the injectors. Additionally, faults located
near the DKL Libby Gas Plant, but outside of the MMA are interpreted by Horne, Hennings, and
Zahm (2021) to have a displacement less than the thickness of the UCZ, further reducing the
likelihood of injected fluids breaching the UCZ. Any injected fluids breaching the Woodford Shale
or transmitting through an unknown fault, have additional confinement to be found within clay-rich,
tight-lime, and evaporitic intervals present within the Bone Spring, San Andres, Castile, and Salado
Formations.

4.4 Leakage Through Confining Layers

The Woodford Shale is a competent sealing formation that immediately overlies the Siluro-Devonian
injection interval with a gross thickness of approximately 190 ft. The Woodford Shale contains ideal
properties to prevent the migration and keep the injected fluids isolated to the injection interval.
This sealing capability of the Woodford Shale is validated through modeling and demonstrated in
the significant amount of injection operations into the Siluro-Devonian in Lea County, New Mexico.
The formation also provided the seal for a number of historical oil and gas fields in the Permian
Basin, where the formation blanketed over Siluro-Devonian structures. Additional confining
intervals are provided by salt, shale, and tight carbonates present between the Woodford Shale and
shallow groundwater. These confining intervals alleviate the threat of migration of injected fluids
into either the USDW or to the surface.
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4.5 Leakage From Natural or Induced Seismicity

The Libby No. 1 and No. 2 wells are situated within the Delaware Basin region, an area that has
experienced a number of seismic events in recent history. An evaluation of historic seismic data
available from the USGS Advanced National Seismic System and the New Mexico Tech Seismological
Observatory (NMTSO) website yielded only 4 seismic events greater than 2.0 magnitude within a
9.08-kilometer (km) (5.4 mi) radius of the Libby No. 1 and No. 2 wells, the search radius suggested
by New Mexico for historical seismic investigations. The last recorded event was in July of 2023.
During our review, the datasets were found to have duplicate records on certain days. The datasets
were scrubbed to filter out duplicate datapoints that occurred in close proximity, on the same day.
In such instances, the highest magnitude recorded datapoints were kept, and the lower magnitude
datapoints were removed. Figure 41 represents these events of greater than 2.0 magnitude. There
were no recorded events of 2.0 or greater from the USGS within the 9.08 km radius.

There are no indications of faulting present within the modeled MMA of the Libby No. 1 and No. 2
wells that could be affected by injection, and the UCZ consists of nearly 200 ft of low-permeability,
ductile shale. Consequently, the risks associated with the migration of injected fluids out of the
injection interval are deemed to be low. Stringent operating procedures are to be programmed into
the SCADA and control systems to ensure operating pressures stay below the maximum allowable
surface injection pressure (MASIP) of 4,525 pounds per square inch gauge (psig). Moreover,
continuous well monitoring is to be performed in conjunction with monitoring of the USGS and
NMTSO online databases to promptly identify any operational irregularities or increases in nearby
seismic activity.
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Figure 41 — Local seismicity review map of USGS and New Mexico Tech seismological databases with nearby seismic monitoring stations.
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SECTION 5 — MONITORING FOR LEAKAGE

This section outlines Delek's approach to identifying and measuring surface leakage of CO; through
the pathways described in Section 4, in accordance with 40 CFR §98.448(a)(3). Because the injected
stream includes both H,S and CO,, H,S serves as an indicator of CO; leakage, meaning the systems
designed to monitor H.S also indicate releases of CO,. Table 7 provides an overview of the
monitoring efforts for potential pathways for surface leakage. Monitoring takes place either during
the 20-year injection period or until injection stops, followed by 50 years of the post-injection phase
until the plume stabilizes.

Table 7 — Summary of Leakage Monitoring Methods.

Leakage Pathway Monitoring Method Frequency
Fixed H,S detectors throughout the DKL Libby .
Continuous
Gas Plant
Surface Equipment Visual inspections Daily
SCADA continuous monitoring of the DKL .
. Continuous
Libby Gas Plant
SCADA Continuous Monitoring at the Libby .
Continuous
No. 1 and No. 2 Wells
Mechanical Integrity Test of the Libby No. 1
. Annually
Existing and Plugged and and No. 2 Wells
Abandoned Wells Visual Inspections As needed
Annual soil gas sampling at well locations
within the MMA Annually
Compliance with NMOCD regulations During operations
Drilling through MMA
Monitor Drilling Activity During operations
Faults and Fractures SCADA Monitoring at the Libby No. 1 and Continuous
No. 2 Wells (volumes and pressures)
SCADA Monitoring at the Libby No. 1 and
Upper Confining Zone (UCZ) onitoring at the y Continuous
No. 2 Wells (volumes and pressures)
Natural or induced seismicity Seismic monitoring station Continuous
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5.1 Leakage From Surface Equipment

The DKL Libby Gas Plant and Libby No. 1 and No. 2 wells are designed and constructed to inject CO>
and H,S according to industry best practices and standards to minimize the potential leakage points.
Critical areas within the facility are constructed with materials that are National Association of
Corrosion Engineers (NACE) and API compliant. The DKL Libby Gas Plant operations are monitored
and controlled with Distributed Control System (DCS) and Supervisory Control and Data Acquisition
(SCADA) systems providing 24/7 operational supervision. Baseline atmospheric H,S & CO;
concentrations are to be established during commissioning of the amine unit. Ambient H.S
detectors are located throughout the DKL Libby Gas Plant and near the Libby No. 1 and No. 2 wells
with local alarms and are connected to the SCADA system for continuous monitoring.

Field personnel conduct routine field inspections of detectors, gauges, and leak indicators, such as
vapor plumes and ice formations. The internal and external corrosion control programs are be
monitored for effectiveness by way of periodic inspection of surface equipment, analysis of liquids
collected directly from the line, and cathodic protection system inspections.

Safety systems include emergency shutdown (ESD) valves that can isolate segments of the facilities
and the Libby No. 1 and No. 2 wells. Pressure relief valves are to be located along pipelines to
prevent overpressuring, and flares installed are to allow piping and equipment to be vented and de-
pressured under safe and controlled operating conditions. In addition, the fixed infield H,S specific
alarms have setpoints at 10 ppm and alarm at 15 ppm. Delek field personnel are required to wear
personal H,S detectors that trigger an alarm at 10 ppm and CO; alarms that trigger at higher than
0.5%. In the event of an alarm, an immediate response to protect personnel and verify properly
working detectors is taken. Subsequent actions are taken to secure the facility and mitigate
potential leaks. A safety plot plan for the DKL Libby Gas Plant is provided, as shown in Figure 36 and
included in Appendix B.

Pressures, temperatures, and flow rates through the surface equipment are continuously monitored
during operations. If a release occurred from surface equipment, the amount of CO; released is
guantified based on the operating conditions, including pressure, flow rate, percentage of CO; in
the acid gas stream, size of the leak-point opening, and duration of the leak. In the unlikely event a
leak occurs, Delek then quantifies the leak in accordance with the strategies discussed in Section 7
and with 40 CFR §98.448(a)(5) and §98.444(d).

5.2 Leakage From Wells Within MMA

Delek continuously monitors and collects injection volumes, pressures, and temperatures through
their SCADA systems for the Libby No. 1 and No. 2 wells. This data is to be reviewed by qualified
personnel and follows response and reporting procedures when the data is outside the normal
operating range. A change of injection or annular pressure indicates the presence of a possible leak
and is thoroughly investigated. In addition, the annual MITs, as required by the NMOCD, would also
indicate the presence of a leak. Upon a negative MIT, the well would be isolated, and the leak
mitigated.
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In addition to the fixed monitors described previously, Delek will also establish and operate an infield
monitoring program to detect CO; leakage within the MMA. This program includes H,S monitoring
as a proxy for CO; at the Libby No. 1 and No. 2 well sites and annual soil gas monitoring samples
taken near identified wells within the MMA. The samples will be analyzed by a qualified third party
and used to establish a monitoring baseline, and will be performed annually thereafter for
comparative results. Delek is scheduled to complete the baseline soil gas testing in the fourth
quarter of 2025, before the implementation of the MRV plan. Delek will have these monitoring
systems in place through the injection period and through the post-injection site care period.

5.2.1 Leakage From Existing Oil and Gas Wells

There are three wells within the MMA that penetrate the injection interval, thereby creating a
potential leakage pathway out of the injection interval. Two of these wells (02501 and 44288) are
existing Siluro-Devonian SWD wells that are operated by Delek as SWD injector wells. Neither of
these wells is in the stabilized CO, plume. The third well (23578) is an oil well that has been plugged
and abandoned, consistent with the requirements of the NMOCD. The 23578 well site will be
included in the annual soil gas monitoring program. In evaluating the status and location of these
wells, the possibility of leakage from these three wells is deemed to be low.

5.2.2 Leakage From Future Wells Within MMA

5.2.2.1 Libby No. 1 and No. 2 Injection Wells

The Libby No. 1 and No. 2 wells are engineered and will be constructed to prevent any fluid migration
from the injection interval to the surface. The casing strings for the Libby No. 1 and No. 2 wells are
designed in accordance with NMOCD applicable regulations to safeguard shallow freshwater
aquifers and the USDW. The construction design includes premium materials such as corrosion-
resistant casing and cement, set into the injection interval and in the upper confining zone. The well
designs are illustrated in Figures 37 and 38. The likelihood of leakage from the Libby No. 1 and No.
2 wells is deemed to be low.

Delek will ensure the continuous monitoring and collection of data, including injection volumes,
temperatures, pressures, and gas composition data for the Libby No. 1 and No. 2 wells. The data
will be recorded by the SCADA system and reviewed by qualified personnel. In the instance an event
is identified, reporting procedures and corresponding protocols will be followed to evaluate the
event and minimize its magnitude. A temperature and pressure gauge is placed at the wellhead in
the injection stream, and a pressure gauge is placed on the casing annulus. Changes in annular
pressure signal the presence of a possible leak.

The Libby No. 1 and No. 2 wells are to be equipped with an ESD valve and gas monitors, as illustrated
in Figure 36. Figure 36 also shows the location of the flow meter to be used to calculate the total
mass of CO2 (in metric tons) as injected into the facility each year, in accordance with 40 CFR
§98.444(b). A higher resolution version of this figure is provided in Appendix B.
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NMOCD regulations require that an MIT be performed annually to confirm that the well and
wellhead can properly hold the appropriate amount of pressure. Should an MIT indicate a leak,
the well is then isolated, and the leak quickly resolved to prevent leakage to the atmosphere.

Delek will routinely monitor for drilling activities and permits within the MMA and coordinate with
the NMOCD and those operators to ensure the well designs have sufficient casing and cement both
above and across all potential flow zones and zones containing corrosive formation fluids to ensure
the likelihood of leakage from possible new wells is deemed to be low.

5.3 Leakage Through Faults, Fractures, or Confining Layer

Delek will operate the Libby No. 1 and No. 2 wells at injection pressures below what would fracture
the injection formation, thereby minimizing the potential for induced seismicity. Delek will use
SCADA automated systems to continuously monitor operations at the Libby No. 1 and No. 2 wells.
Alerts will be triggered if any deviations from normal operating conditions occur that indicate
movement into potential pathways, such as faults or breakthrough of the confining seal. Field
personnel will review any such alert and, if necessary, take action to shut in the well.

Should CO; migrate vertically, the magnitude risk of this event is very low, as the UCZs have
adequate confining properties to prevent migration out of the injection interval. In the unlikely
event a leak occurs, Delek will quantify the leak using the strategies discussed in Section 7, or as may

be applicable, provided in 40 CFR §98.443 based on the actual leakage circumstance.

5.4 Leakage Through Natural or Induced Seismicity

While the likelihood of a natural or induced seismicity event is low, Delek plans to use the nearest
TexNet Seismic Monitoring Station (NMO03) as the monitoring system check for activity near the
Libby No. 1 and No. 2 wells. The closest station (NMO03) is approximately 12.2 km south-southwest
of the well locations, as shown previously in Figure 42. This distance is sufficient for accurate and
detailed monitoring of the seismic activity surrounding the Delek facilities. Delek will monitor for
any seismic event of 2.0 magnitude or greater that is detected within the 9.08 km radius of the DKL
Libby Gas Plant. Delek will review the injection volumes and pressures to determine if any significant
changes occurred that would indicate potential leakage. In the unlikely event a leak occurs, Delek

will quantify the leak using the calculation methods discussed in Section 7.
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SECTION 6 — BASELINE DETERMINATIONS

This section identifies the strategies Delek will undertake to establish the expected baselines for
monitoring CO; surface leakage in accordance with 40 CFR §98.448(a)(4). Delek will use its SCADA
monitoring systems to identify changes from the expected performance that may indicate leakage

and the corresponding amounts of CO..

6.1 Visual Inspections

Regular inspections are to be conducted by field personnel at the DKL Libby Gas Plant and the Libby
No. 1 and No. 2 wells. These inspections aid in identifying and addressing possible issues to minimize
the risk of leakage. If any issues are identified, such as vapor clouds or ice formations, corrective
actions are to be taken in a prudent and safe manner to address such issues.

6.2 H,S/CO, Detection

Because of the H,S being injected with the CO;, Delek has an H,S contingency plan in place to
monitor for any releases. The H,S detection is to be a proxy for CO; releases. Delek installed H,S
monitors throughout the facility, as discussed previously in Section 5.1.

In addition to the H2S monitors, Delek will establish and operate a soil gas monitoring program to
detect leakage of CO; within the MMA. Soil gas samples are to be collected annually from select
artificial penetration locations within the MMA and analyzed by a third-party laboratory to establish
baseline values.

6.3 Operational Data

Initial reservoir pressure measurements will be taken before commencing injection operations.
Before starting injection operations for the Libby No. 1 and No. 2 wells, baseline measurements of
pressures are recorded. Any significant deviations over time are analyzed for indication of leakage
of acid gas and the corresponding component of CO..

6.4 Continuous Monitoring

The total mass of CO, emitted by surface leakage and equipment leaks is not to be measured
directly, because the injection stream for this project is well beyond the Occupational Safety and
Health Administration (OSHA) Permissible Exposure Limit (PEL) 8-hour Time Weighted Average
(TWA) of 5,000 ppm. Direct leak surveys are dangerous and present a hazard to personnel because
of the presence of H.S in the gas stream. Continuous monitoring systems are designed to trigger an
alarm if there is a release. The mass of the CO; released is calculated based on the operating
conditions, including pressure, flow rate, percentage of CO;, size of the leak-point opening, and
duration. This method is consistent with 40 CFR §98.448(a)(5) and §98.444(d), allowing the
operator to calculate site-specific variables used in the mass balance equation.
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In the case of a depressuring event, the acid gas stream is to be diverted to a flare stack to be safely
vented. The event will be documented and reported in compliance with all permit requirements of
the Libby No. 1 and No. 2 and the DKL Libby Gas Plant.
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SECTION 7 — SITE-SPECIFIC CONSIDERATIONS FOR MASS BALANCE
EQUATION

This section presents the calculation methods Delek will utilize to determine the mass of CO;
injected, emitted, and sequestered. Site-specific variables for calculating CO, emissions from
equipment leaks and vented emissions of CO; between the injection well and injection volumetric
flow meter, in accordance with 40 CFR §98.448(a)(5), are also stated.

7.1 Mass of CO; Received

The 40 CFR §98.443 requires the mass of CO; received to be calculated using the specified CO>
received equations “unless you follow the procedures in 40 CFR §98.444(a)(4).” According to 40
CFR §98.444(a)(4), “if the CO; you receive is wholly injected and is not mixed with any other supply
of CO;, you may report the annual mass of CO; injected that you determined following the
requirements under paragraph (b) of this section as the total annual mass of CO; received instead
of using Equation RR-1 or RR-2 of this subpart to calculate CO; received.” The CO; received for the
Libby No. 1 and No. 2 wells is wholly injected and not combined with any other supply source; the
annual mass of CO; injected is equal to the amount received. Any additional future streams are to
be separately metered before being combined into the calculated injection stream.

7.2 Mass of CO: Injected

In accordance with 40 CFR §98.444(b), because a volumetric flow meter is used to measure the flow
rate of CO; injected, the total annual mass of CO,, in metric tons, is to be calculated by multiplying
the volumetric flow at standard conditions by the CO; concentration in the flow and the density of
CO; at standard conditions according to Equation RR-5:

4
€Ot =) Qpu*D* Ceoyy,
p=1
Where:

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

Qp,u = 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

Cco2,p,u = CO2 concentration measurement in flow for flow meter u in quarter p (vol.
percent CO,, expressed as a decimal fraction).

p = Quarter of the year

u = Flow meter
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7.3 Mass of CO; Produced

The DKL Libby Gas Plant only processes hydrocarbons and associated CO; produced from formations
shallower than the Siluro-Devonian. Hydrocarbons and other components of the inlet stream for
the DKL Libby Gas Plant are from formations shallower than the Siluro-Devonian, such as the Yates,
Bone Spring, and Wolfcamp. There are no producing wells or production from the Siluro-Devonian
Formation within the maximum monitoring area (MMA), where the CO; is injected and sequestered.

7.4 Mass of CO, Emitted by Surface Leakage and Equipment Leaks

The mass of CO; emitted by surface leakage is not to be measured directly because of the presence
of H,S in the injection stream and the safety risk that direct leak surveys present for personnel.
Because no venting is expected to occur, the calculations are based on an unusual blowdown event,
with those emissions being sent to a flare stack and reported as a part of the required greenhouse
gas (GHG) reporting for the DKL Libby Gas Plant. Any leakage is to be detected and managed as an
upset event. SCADA continuous monitoring systems triggers an alarm upon a release of H,S and
CO;. The mass of the CO; released is to be calculated based on the operating conditions, including
pressure, flow rate, size of the leak-point opening, and duration of the leak. This method is
consistent with 40 CFR §98.448(a)(5), and allows the operator to calculate site-specific variables
used in the mass balance equation.

In the unlikely event CO; is released because of a surface leak, the mass emitted is then calculated
for each surface pathway according to methods outlined in the plan and totaled using Equation RR-

10 as follows:
X
COZE == z COZ,X
x=1

Where:
COze = Total annual CO; mass emitted by surface leakage (metric tons) in the reporting year
CO2,x= Annual CO; mass emitted (metric tons) at leakage pathway x in the reporting year
X = Leakage pathway
Calculation methods from Subpart W are to be used to calculate CO; emissions from equipment
located on the surface between the volumetric flow meter and the Libby No. 1 and No. 2 wellheads.

These emissions will be included in the term CO2r of equation RR-12, and will not be included in RR-
10.
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Delek believes the potential for leakage from the previously discussed pathways is low. . Given the
possibility of uncertainty around the cause of a leakage pathway, Delek believes the most
appropriate method to quantify the mass of CO; released shall be determined on a case-by-case
assessment of the circumstances. Any mass of CO; detected leaking to the surface will be quantified
by using industry-proven engineering methods, including but not limited to engineering analysis on
surface and subsurface measurement data, dynamic reservoir modeling, and history-matching of
the sequestering reservoir performance, among others. In the unlikely event that a leak occurs, it
is to be addressed, quantified, and documented within the appropriate timeline. Any records of
leakage events are kept and stored, as stated in Section 10.

7.5 Mass of CO; Sequestered

Delek plans to begin injections in the third quarter of 2025, at which time data collection is to begin
for calculating sequestered amounts. The mass of CO; sequestered is to be calculated based on
Equation RR-12. When injection operations commence, Delek then begins collecting data for
reporting under this plan based on the approval of this MRV plan and any applicable stipulations
therein. The calculation of sequestered volumes uses the following equation because these wells
do not actively produce oil, natural gas, or any other fluids:

C02 = COZ[ - COZE - COZFI
Where:

CO; = Total annual CO2 mass sequestered in subsurface geologic formations (metric tons)
at the facility in the reporting year

COy = Total annual CO2 mass injected (metric tons) in the well or group of wells covered by
this source category in the reporting year

COze = Total annual CO2 mass emitted (metric tons) by surface leakage in the reporting year

COar = Total annual CO; mass emitted (metric tons) from equipment leaks and vented
emissions of CO2 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 this part.

Because no venting is planned to occur, the calculations for CO,r are to be made in case of an unusual
event in which a blowdown event is required. The emissions sent to the flare stack will be reported
in accordance with the requirements of the GHGRP for the DKL Libby Gas Plant. Those emissions
guantified as CO.r will be reported by Delek under the requirements of Subpart W.

Equations from Subpart W — Petroleum and Natural Gas Systems §98.232 are to be used to calculate
CO; emissions from equipment located on the surface between the flow meter used to measure
injection quantities and the injection wellheads.
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7.6 Mass of CO; Emitted Caused by Leaks Other Than Surface Equipment

Given the uncertainty of sources other than surface equipment that may create leakage pathways,
Delek quantifies the mass of CO» released based on specific parameters at the time of release. Any
mass of CO, detected leaking to the surface is to be quantified by using industry-proven methods,
such as engineering analysis on surface and subsurface measurement data, dynamic reservoir
modeling, and history-matching of the sequestering reservoir performance. In the rare event a leak
occurs, it is to be addressed, quantified, and documented within an appropriate timeline. Records
of leakage events are to be kept and retained, as stated in Section 10.
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SECTION 8 — IMPLEMENTATION AND ANNUAL REPORTING FOR THE MRV
PLAN

The Libby No. 1 and No. 2 wells are also subject to reporting injected volumes and pressures under
the NMOCD Class Il regulations. Delek is submitting this MRV plan application to the GHGRP to
comply with the requirements of Subpart RR. The MRV plan is to be implemented upon receiving
EPA approval. The Subpart RR Annual Monitoring Report, in accordance with 40 CFR §98.43(d) is to
be filed on March 31 of the year following the reporting year. Delek will file the Annual Monitoring
Report through the e-GGRT portal.

40 CFR §98.43 outlines the general monitoring, reporting, recordkeeping, and verification
requirements for the entire Part 98 (Mandatory Greenhouse Gas Reporting). Subpart RR facilities
must comply with these general provisions in addition to the specific requirements of Subpart RR.
Key aspects of § 98.3 relevant to Subpart RR include:

e In accordance with (§ 98.3(a)): Owners and operators of facilities in the United States or on
the Outer Continental Shelf that meet the source category requirements (e.g., Subpart RR’s
geologic sequestration category) must report GHG emissions.

e Monitoring and QA/QC (§ 98.3(c)): Facilities must use standardized methods for monitoring
and quality assurance/quality control (QA/QC) as specified in each subpart. For Subpart RR,
this includes precise measurement of CO2 injection and sequestration per § 98.444.

e Reporting Deadlines and Procedures (§ 98.3(d)): Annual GHG reports are due by March 31
of the following year (e.g., 2025 data due March 31, 2026).

Recordkeeping (§ 98.3(g)): Facilities must retain records for at least three years, including all data
used in GHG calculations, aligning with § 98.447 requirements for Subpart RR.

A draft of the Annual Subpart RR Report is provided in Appendix D. This draft report provides facility
and company information, a summary of monitoring activities, CO2 volumes (received, injected, and
released), and any updates to the MRV plan.

Delek is to perform the baseline surveys for soil gas sampling as discussed in Section 6, within the
fourth quarter of 2025.
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SECTION 9 — QUALITY ASSURANCE

Delek plans to manage quality assurance and quality control (QA/QC) under the requirements of 40
CFR §98.444, using the methods identified in this section.

9.1 Monitoring Quality Assurance and Quality Control

CO3 Injected

e The flow rate of the acid gas being injected will be measured with a volumetric flow meter,
consistent with applicable industry standards in accordance with 40 CFR §98.448. These flow
rates are to be compiled quarterly.

® The composition of the acid gas stream is to be measured downstream of the amine unit
with either a continuous gas chromatograph or sampled regularly and analyzed by a qualified
lab consistent with industry best practices. The analysis of the acid gas will be used with the
volumetric flow meter data to calculate the volume of CO; in the acid gas stream.

* The composition of the measured acid gas stream is to be averaged quarterly.

e The acid gas measurement equipment is to be calibrated in accordance with the
requirements of 40 CFR §98.444(e) and 98.3(i) of the GHGRP in conjunction with
manufacturer recommendations.

CO; Emissions From Leaks and Vented Emissions
® Gas detectors are to be operated continuously, except for maintenance and calibration.
® Gas detectors are to be calibrated according to manufacturer recommendations and the
requirements of 40 CFR §98.444(e) and 98.3(i).
e Calculation methods using equations from Subpart W are to be used to calculate CO;
emissions caused by any surface leakage between the volumetric flow meter used to
measure injection quantities and the Libby No. 1 and No. 2 wells.

Measurement Devices
* Flow meters are to be continuously operated except for maintenance and calibration.
* Flow meters are to be calibrated according to the requirements in 40 CFR §98.3(i).
®* Flow meters are to be operated and maintained in accordance with applicable industry
standards, as published by a consensus-based standards organization.

All quantities of CO; are to be converted to standard cubic meters at an absolute pressure of
1 atmosphere and a temperature of 60°F.

9.2 Missing Data

In accordance with 40 CFR §98.445, Delek will use the following procedures to estimate missing data
if the data needed for the mass balance calculations can not be collected:
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e |f a quarterly quantity of CO; injected is missing, the amount is to be estimated using a
representative quantity of CO; injected from the nearest previous period at a similar
injection pressure.

e Fugitive CO; emissions from surface equipment leaks are to be estimated and reported in
accordance with the procedures specified in Subpart W of 40 CFR §98.

9.3 MRV Plan Revisions

If any changes outlined in 40 CFR §98.448(d) occur, Delek then revises and submits an amended
MRYV plan to the Administrator for approval within 180 days. At least 180 days before the end of
the initial 5 years of active injection, an amended MRV plan is to be submitted for this facility with
an updated plume extent based on measured conditions in the wells. At that time, the extent of
the AMA and MMA is revised.
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SECTION 10 — RECORDS RETENTION

In compliance with the requirements of 40 CFR §98.3(g), Delek retains the records listed
subsequently for at least 3 years:

e (Quarterly records of the CO; injected
o Volumetric flow rates at standard conditions
o Volumetric flow rates at operating conditions
o Operating temperatures and pressures
o Concentrations of the acid gas stream (CO, H,S, and other) stream
® Annual records of the information used to calculate the CO; emitted by surface leakage from
leakage pathways.
e Annual records of information used to calculate CO; quantities emitted from equipment
leaks and vented quantities on the surface between the volumetric flow meter and the Libby
No. 1 and No. 2 wells.
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APPENDIX A — GEOLOGY

APPENDIX A-1: Figure 19 — Structural North-South Cross Section
APPENDIX A-2: Figure 20 — Structural Southwest — Northeast Cross Section



APPENDIX A-2: Figure 19 — Structural North — South Cross Section
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APPENDIX A-2: Figure 20 - Structural Southwest — Northeast Cross Section
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APPENDIX B — FACILITIES

APPENDIX B-1 — FACILITY SAFETY PLOT PLAN



APPENDIX B-1 — FACILITY SAFETY PLOT PLAN

=z

EQUIPMENT LIST EQUIPMENT LIST

0 EWIPNENT TAG/NAVE © EQUIPNENT TAG/NAVE
o 5 | W51 AMVE WA T TRN
002 | F=102 MU RUEY CONES(EX | 087 | =120 FEIIE LUSE OL WKEFP “Uwd
003 [E=121 MEUTBTE) cat DIHawer 0 [Foi R 0 wees uwe
004 | T=101 AMME CONTATUR on 100
005 | F=106 9 _MME ALTD [0 [ Mmio2 mo waTDr Tk
008 | Pi=108_AMNE FLASH oM [ 092 | P17 2MVE N Sune o
[ 07| P A S Uy e [ 053 | P=178 AMNE ANTHFCAW INETION U
008 | P=i048 MNE CRCLUTIN Fune [ 054 | =T/ vemCL e e
003 | P=i04C SE CROLLN PP [ 035 | 5102 4AMVE Somdn S
0% [ D 3 LES MIE D 051 | P12 FDM: LIE (L WOE UP Piup
91 | AC=I0TAN LB AMME COOLERS o7 | T=104 FERSE COWvESR LTE °L
072 | P # M B a0 '_"m.ya g. DTk Ui O
003 [E=110 AMNE STLL SBOLES 09 | yapE~F T)
014 | T=107 SE STIL 093 | 85-201 HLOVOOWN JIBVER
15 | Ac-iis AhE T ABRUIC oM e 00 | VEGFBT AUnG
9% | P=100A KTO KNOCODLT PUnP o w36 |

<)

Pi=107A STD INOCKILT SeuM H=2200 MU LS FUBR 9000

B\

[0 | o105 ™ oo, 110 | T=2213 SPEWIER_ToveR

) | F=10) THATE) GAS RLTER COMES(EY T el ssowo: o) eAe |
oo | F=iat | 112 | ¥=22017 STRAAUER REE: SDWWaTn
S 115 | =220 STRUES FENAE D
021 | Pv_192A cOIMROR [ 774 [Ac-22121 #mosucT copr
Ao — L
_ - 11 -t
024 | =107 REDN s 90 = 9L 7 ..3 *_:moyg‘mmm msm
022 1 Ac-26 REDPWIPs GG SOEY ][]
026 | E=101 maaw Sas s D 19 | .:_,,ws nm

E=1047100 INUET/PROCOCT HEATER/ BOTTV

=103 ARV SDWAT S
E=107 G5 (HUES
E=102/105 COLD/ A%,/ /LA
BuHocEy

K=22180 ONDHB) COMPSESSOR SN0 1

H=29110 STRUER nw CC. HBTE® 3D
=3510

P24 STREUEED nu. FFELME Fuw

P=23147 STHAVE) ML FPELNE Fuw

T=10) THCPNE TCRNE Task

WL G (MOCKES)

§

=3

EBEEEEEEEER '[Q[5|i|5|§|

=
E-108 THY O LEY =
T-102_(EVENER
u-:g:t PROOUCT SOOSTER PUNS fHs 0 sl MEOATE)
P390 PRIDUCT BOCSTER PuMP ﬂ I A
=105 PROOUCT SURCE W) TRV ABO=208
Ao=114 PRIDET DLDY 79 SR 306
[T m‘_—mm 147 L 4
P=1028 PSIOUCT HEEUNE PLMP 168 | w2041 WSTowET &4 VD61
P=102C PRIDVCT FIPELNE PUWP 165 | =111 VOHSL STORCE TaN)
C=i23 eane oA E
A= 1018/1008 VED.E GS COUEY 1= 34110 [ o
C=133 FEJUE CAG COVFTERR 152 | AC=24101/2 A CONFESSCR COCLER
AoV TEIE G ok (750 | -34310 A00 ca_cowneson
T4 FEAE G OOWFTESIR A 1o | ac-24a01/2 K conessom contER )
AC= )/ 100 SEPLE (G COER 755 | 0~24500 AQD GAG_CONPRESSOR
K=23810 YRU COMPFESKR 156 | Ac=2450173 A2 COMESSR COCBH

F=100 REFLE (AG ALTER COMEER
(R oomT pooaiee |
Pi=112 VEPVLEANT SUTTION SCRUEEER
=113 FEPLEONT (IL SELAVES

FOO=N03 STARUER POC BULING

i

b (51
<)

-

=

COWPESIR
a-117 USE dU CoolEr
=ie oA

8 |8l 8 []s(s|2(z(a[s(s]s[z|s|z[=[=|=|s|clels|sls ] & el & |¢s]

s Lo T GO ESD STATION

E

AC=11048/T SEFRIERWT COMOGER

b T T i i ¥ ¥ y ¥ ¥ y y ¥ .
¥ 3 } 4 ' § 7 3 § § | g 7 g
1 4 z . o : =
RS
N | :
: VELL FI |
AN —
N 30 ‘ Dg' }
/ | (DA 1
N ".‘-:.‘-:' : | :03
[ pol [ f
GELL BT ‘I |
— _l :

=110 MDA A0V UTR

H=21340 HET -m.u HTE
-2

A-111 HET Ql.» BYPASS COCER

Pei06A HEAT VEAN FUnP

P06 HE'T MBIV PP

=) [

P=113 FUEL GAS SCRUSEER

Al-'01 ALASE

PGl MAE 0D TUNY

074 | Mmt14 FLVE B0 S

H2S MONITOR
FIRE MONITOR
GAS MONITOR
GAS METER
BEACON

EEECERERRE

°|
2
g

PE-000)»

073 | P=124 QLOSED ORMN CL AWP

SIREN / HORN
=124 CILD COAN T
S 3 S e T §

i “PICED . _
~~~~~~~~~~ \ CORRITOR . SN N SN .
PLOT_PLAN
SHEN, = 1

OF) | M=123A

008 | B=10°4/8 PETAUNENT AR COMPSESSORS

[}:] R—'OOHK”:.PE

030 | Pattea OR0 AMEA SUWP Puwe

CA1 | P SRAWER MBS SWP PP
012 | P=118 COUPSEROR NEA SIVP PLVP
-t

=l
094 | =00 TRAUID: MBS
089 | 5=104A CRYD_MFEA SN

THES ORAMNG HAS NOT SEBN PUSUSHED BUT RATHER
HAS EEEN FREPARED BY ZAP ENCINEEBING &
CONSTRUCTION SERVCES, INC. FOR USE @Y THE CUENT
NAVED IN THE TNMLE SLOCK SCLELY IN RESFECT OF
THE CONSTRUCTION, OPDRATION AND WANTENANCE OF
THE FACIUTY NANED IN THE TITLE ELOCK &40 SHAL
NOT £E LSED FOR ANY OTHDR PURPOSE OR FURNEHED
TO ANY OTHER PARTY WITHOUT THE EXFRESS CONEEXT
OF AP ENGINEEIING & OONSTRUCTION SERWCES. INC.

REFERENCED DRANINGS

DRANNG REVISIONS

DRANING NUMEER TILE REV | CESCRIFTION BY | CHK [#=vD]  0&TE
- - 0 |ISSUED FOR CONSTRUCTION JRP | RGJ | RGJ [11/15/24
WOVED ACT WELLS JRP | AIK | &K [02/27/25
1A |ISSUED FOR AGI REVIEW JRP | AJK | AJK |04/01/25

BRGNS RING & CONNTRUC TION 38 RVICES

RECISTERED FIRM STATE NEW WEXICO
REGISTERED FIRM NUMBER:N/A

DELEK LOGISTICS UBBY GAS PLANT
100MMSCFD EXPANSION PROJECT
ENLARGED PLOT PLAN

208 NO: 124082
DRANING NO: CKLB—G01—1002 REV:
FLOT SIZE: AN O | scALE &5 NOTED 1A
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APPENDIX C-1: Maximum Monitoring Area Map
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APPENDIX C-3: Oil and Gas Wells Within the MMA Map

Libby AGI No. 1 and No. 2

Area of Review: Oil & Gas Wells List

API WELL NAME & WELL # WELL # CURRENT OPERATOR TOWNSHIP RANGE SECTION L(AN-I:OI‘BL;:?)E LO(S;;ET;;;DE WELL STATUS & TYPE I.;g;:?'t PERFOR&TE?;T‘;TERVAL SPUD DATE
(TVD FT.)
3002502449 R AND B FEDERAL 1 CHESTPNRUJDEUXC?%(SE’AR((?N AND 20S 34E 22 32.55226 -103.546965 Active-Oil 3625 3540-3560 6/3/1960
3002502451 MCA UNIT BATTERY 1 7 EARNEST A. HANSON 20S 34E 23 32.552264 -103.529784 Plugged (site released)-Oil 3601 0-0 <Null>
3002502452 HANSON FEDERAL 1 HEXP OPERATING 20S 34E 25 32.537734 -103.52117 Plugged (site released)-Oil 3864 0-0 6/23/1959
3002502454 HANSON B 2 FLAT TOP OPERATING, LLC 20S 34E 26 32.545008 -103.534087 Active-Oil 3744 3627-3642 11/18/1959
3002502455 HANSON B 1 FLAT TOP OPERATING, LLC 20S 34E 26 32.545008 -103.537932 Active-Oil 3767 3645-3660 8/23/1959
3002502456 HANSON B 3 HEXP OPERATING 20S 34E 26 32.5450050 -103.5297610 Plugged (site released)-Oil 3829 0-0 <Null>
3002502457 CRUCES FEDERAL 1 FLAT TOP OPERATING, LLC 20S 34E 26 32.53773 -103.538352 Active-Oil 3705 0-0 3/19/1957
3002502458 CRUCES FEDERAL 2 FLAT TOP OPERATING, LLC 20S 34E 26 32.541362 -103.538367 Active-Oil 3718 0-0 5/24/1957
3002502459 CRUCES FEDERAL 3 FLAT TOP OPERATING, LLC 20S 34E 26 32.5377300 -103.5340560 Active-Injection 3730 0-0 7/18/1957
3002502460 CRUCES FEDERAL 4 FLAT TOP OPERATING, LLC 20S 34E 26 32.537734 -103.529761 Active-Oil 3750 0-0 7/15/1959
3002502461 CRUCES FEDERAL 5 CONOCOPHILLIPS 20S 34E 26 32.5377340 -103.5254580 Plugged (site released)-Oil 3760 0-0 <Null>
3002502462 CRUCES FEDERAL 6 FLAT TOP OPERATING, LLC 20S 34E 26 32.5413580 -103.5340790 Active-Oil 3700 0-0 5/8/1960
3002502463 MITCHELL B 1 BURK ROYALTY 20S 34E 27 32.545008 -103.540961 Plugged (site released)-Oil 3797 0-0 <Null>
3002502464 MITCHELL B 4 DRLG & EXPL CO 20S 34E 27 32.545905 -103.5502 Plugged (site released)-Oil 3683 0-0 <Null>
3002502465 BALLARD DE FEDERAL 2 CONOCOPHILLIPS 20S 34E 27 32.550444 -103.54914 Plugged (site released)-Oil 3663 0-0 <Null>
Libby AGI No. 1 and No. 2 \ SEQUESTRATION

Area of Review: Oil and Gas Well Penetration List




APPENDIX C-3: Oil and Gas Wells Within the MMA Map

Libby AGI No. 1 and No. 2

3002502467 BALLARD DE FEDERAL 4 CONOCOPHILLIPS 20S 34E 27 32.550448 -103.54267 Plugged (site released)-Oil 3690 00 <Null>
3002502468 FLETCHER A DE FEDERAL 2 CONOCOPHILLIPS 208 34E 27 32.53773 -103.540495 Plugged (site released)-Oil 3705 3660-3705 <Null>
3002502469 MCA UNIT BATTERY 1 18 DRLG & EXPL CO 208 34E 27 32.5413580 -103.5426470 Plugged (site released)-Oil 3690 0-0 <Null>
3002502488 MCA UNIT BATTERY 1 276 OLEN F FEATHERSTONE 208 34E 34 32.530471 -103.542616 Plugged (site released)-Oil 3772 0-0 <Null>
3002502490 B V LYNCH A FEDERAL 9 PATRIOT PRODUCTION LLC 208 34E 34 32.532283 -103.549094 Active-Oil 3690 0-0 4/20/1953
3002502491 BV LYNCH A FEDERAL 11 OLSEN ENERGY 20S 34E 34 32.5313780 -103.5458360 P'uggf/?/;tse“fézsizgf)'sa“ 3720 0-0 8/10/1953
3002502492 B V LYNCH A FEDERAL 12 PATRIOT PRODUCTION LLC 208 34E 34 32.5359140 -103.5404950 Active-Oil 3694 0-0 9/16/1957
3002502495 B V LYNCH A FEDERAL 3 PATRIOT PRODUCTION LLC 208 34E 34 32.535006 -103.545844 Active-Oil 3745 0-0 <Null>
3002502496 MCA UNIT BATTERY 1 22 PRE-ONGARD WELL OPERATOR 208 34E 34 32.531378 -103.541548 Plugged (site released)-Oil 3797 0-0 <Null>
3002502499 NEAL 1 FLAT TOP OPERATING, LLC 208 34E 35 32.53554 -103.529746 Active-Oil 3752 0-0 4/24/1959
3002502500 NEAL 2 BURK ROYALTY 20S 34E 35 32.53229 -103.529746 Plugged (site released)-Oil 3780 00 7/15/1959
3002502501 NEAL 3 FLAT TOP OPERATING, LLC 20S 34E 35 32.535918 -103.525458 Active-Salt Water Disposal 14000 - 6/9/1959
3002502502 NEAL 4 FLAT TOP OPERATING, LLC 208 34E 35 32.53229 -103.525145 Active-Oil 3822 0-0 7/29/1959
3002502503 MCA UNIT BATTERY 2 358 DRLG & EXPL CO 208 34E 35 32534102 -103.5362 Plugged (site released)-Oil 3715 0-0 <Null>
3002502505 W H MILNER FEDERAL 2 BURK ROYALTY 208 34E 35 32.526828 -103.534041 Plugged (site released)-Oil 3747 3720-3745 8/21/1952
3002502506 W H MILNER FEDERAL 3 BURK ROYALTY 208 34E 35 32.530474 -103.534049 Plugged (site released)-Oil 3723 0-0 1111211952
3002502507 W H MILNER FEDERAL 4 BURK ROYALTY 20S 34E 35 32.534102 -103.534064 P'uggﬁéfeitfégsszgf)'sa“ 3850 3778-3850 1/26/1954

Libby AGI No. 1 and No. 2

Area of Review: Oil and Gas Well Penetration List

\

SEQUESTRATION




APPENDIX C-3: Oil and Gas Wells Within the MMA Map

Libby AGI No. 1 and No. 2

3002502509 B V LYNCH A FEDERAL 7 PATRIOT PRODUCTION LLC 20S 34E 35 32.526828 -103.536185 Active-Oil 3707 00 11/15/1952
3002502510 FEDERAL 1 HUDSON OIL COMPANY OF TEXAS 20S 34E 35 32.530474 -103.536193 Plugged (site released)-Oil 3734 0-0 <Null>
3002508459 FLETCHER A DE FEDERAL 4 ARCO PERMIAN 208 34E 27 32.542262 -103.545866 P'uggf/?/;tse“fszgzzgld)'sa't 3682 3643-4000 <Null>
3002508460 D AND E FEDERAL 2 CHESTg#gDngﬁgﬁémgN AND 208 34E 27 32.550444 -103.546958 Active-Oil 3701 3665-3701 9/14/1960
3002508461 B V LYNCH B FEDERAL 2 PATRIOT PRODUCTION LLC 208 34E 27 32.538634 -103.550177 Active-Oil 3805 0-0 <Null>
3002508462 PERRY FEDERAL 1 MACK ENERGY 208 34E 22 32.552264 -103.542678 Plugged (site released)-Oil 3669 3501-3669 2/13/1962
3002508464 MORNING GLORY 1 EDWARD E KINNEY 20S 34E 27 32537726 -103.545851 Plugged (site released)-Oil 3341 0-0 <Null>
3002508465 KEOHANE A 1 BURK ROYALTY 20S 34E 27 32.537726 -103.544783 Plugged (site released)-Oil 3760 3516-3647 9/19/1957
3002512580 B V LYNCH A FEDERAL 10 PATRIOT PRODUCTION LLC 20S 34E 34 32.535006 -103.55017 Active-Salt Water Disposal 3734 3710-3719 6/17/1953
3002520157 HANSON C 2 HEXP OPERATING 208 34E 23 32.555896 -103.538405 Plugged (site released)-Oil 3672 0-0 <Null>
3002520183 HANSON D FEDERAL 1 BURK ROYALTY 20S 34E 26 32.550452 -103.53839 Plugged (site released)-Oil 3730 0-0 <Null>
3002520192 HANSON D FEDERAL 2 BURK ROYALTY 208 34E 26 32.550448 -103.534102 Plugged (site released)-Oil 3667 0-0 <Null>
3002520284 HANSON C 3 FLAT TOP OPERATING, LLC 208 34E 23 32.552264 -103.53411 Active-Oil 3702 3587-3601 9/15/1963
3002520349 HANSON C 1 BURK ROYALTY 208 34E 23 32.55226 -103.52336 Plugged (site released)-Oil 3700 3588-3596 7/9/1963
3002520559 HANSON C 4 BURK ROYALTY 20S 34E 23 32.555892 -103.534117 P'“gge\’/?/;ts;fsgssz:f)'sa” 3642 3564-3585 4/8/1972
3002520818 RETT FEDERAL COM 1 SHELL 208 34E 23 32.553168 -103.524428 Plugged (site released)-Oil 10500 0-0 <Null>
3002523578 FEDERAL C 1 ARLEN L EDGAR 208 34E 35 32.53501 -103.532996 Plugged (site released)-Oil 14939 0-0 <Null>

Libby AGI No. 1 and No. 2

Area of Review: Oil and Gas Well Penetration List
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3002526164 WALLEN KINNEY 1 PRE-ONGARD WELL OPERATOR 20S 34E 34 32.53591 -103.553389 Plugged (site released)-Oil 3765 0-0 <Null>
3002529572 RETT FEDERAL COM 001Y NEARngfAEAR,\?YDUCING 20S 34E 23 32.553168 -103.524756 Plugged (site released)-Oil 13700 7117-13169 6/8/1985
3002529669 RETTSTER FEDERAL 1 PRE-ONGARD WELL OPERATOR 20S 34E 26 32.54954 -103.52442 Plugged (site released)-Oil 288 0-0 4/4/1986
3002530471 FLETCHER A FED 1 OLSEN ENERGY 20S 34E 35 32.535914 -103.538191 Plugged (site released)-Oil 3860 3525-3750 <Null>
3002540115 LYNCH 23 FEDERAL COM 001H COTERRA ENERGY 20S 34E 23 32.56496 -103.528251 Active-Oil 11056 9550-15149 9/22/2011
3002540123 LYNCH 23 FEDERAL COM 002H COTERRA ENERGY 20S 34E 23 32.56496 -103.524451 Active-Oil 11045 9536-15162 6/13/2011
3002540327 HANSON 26 FEDERAL 001H COTERRA ENERGY 20S 34E 26 32.549549 -103.53807 Active-Oil 11188 10500-15258 12/7/2013
3002540637 HANSON 26 FEDERAL COM 003H COTERRA ENERGY 20S 34E 26 32.550449 -103.528342 Active-Oil 11162 11300-15503 7/30/2012
3002540697 LAGUNA 23 FEDERAL COM 002H PERMIAN RESOURCES 20S 34E 23 32.551493 -103.537421 Active-Oil 11079 11030-15635 1/11/2014
3002540723 LEA SOUTH 25 FEDERAL 001C NEARngﬁgEﬁEUClNG 20S 34E 25 32.541358 -103.506156 Cancelled-Oil 11000 0-0 <Null>
3002540724 LYNCH 23 FEDERAL COM 003H COTERRA ENERGY 20S 34E 23 32.565029 -103.524131 Active-Oil 10486 10850-14806 9/27/2012
3002540726 LYNCH 23 FEDERAL COM 4 COTERRA ENERGY 20S 34E 23 32.564972 -103.527915 Active-Oil 9620 9760-13958 11/4/2012
3002540742 LAGUNA 23 FEDERAL COM 001H PERMIAN RESOURCES 20S 34E 23 32.552265 -103.533072 Active-Oil 11071 11200-15420 8/18/2013
3002540750 LYNCH 35 002H COTERRA ENERGY 20S 34E 35 32.535828 -103.527677 Active-Oil 11316 11200-15593 1/13/2013
3002540804 HANSON 26 FEDERAL COM 004H COTERRA ENERGY 20S 34E 26 32.550446 -103.524466 Active-Oil 11185 11075-15430 12/11/2012
3002540819 HANSON 26 FEDERAL COM 2 COTERRA ENERGY 20S 34E 26 32.549904 -103.533232 Active-Oil 11122 11100-15262 1/19/2013
3002540825 LYNCH 35 001H COTERRA ENERGY 20S 34E 35 32.536046 -103.524927 Active-Oil 11358 11175-15701 6/6/2013
Libby AGI No. 1 and No. 2 \ SEQUESTRATION
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3002541090 LEA SOUTH 25 FEDERAL 002H PERMIAN RESOURCES 20S 34E 25 32.538638 -103.505568 New-Oil 11000 0-0 <Null>
3002541166 LYNCH 23 FEDERAL COM 006A COTERRA ENERGY 20S 34E 23 32.565093 -103.523581 Cancelled-Oil 0 0-0 <Null>
3002541185 LYNCH 23 FEDERAL COM 005C COTERRA ENERGY 20S 34E 23 32.564978 -103.529547 Cancelled-Oil 10560 0-0 <Null>
3002541195 LYNCH 23 FEDERAL COM 006H COTERRA ENERGY 20S 34E 23 32.565067 -103.523566 Active-Oil 9611 9700-13964 7/14/2013
3002541203 BEN LILLY 2 STATE COM 003H CONOCOPHILLIPS 21S 33E 02 32.511032 -103.543157 Active-Oil 11567 11778-18440 9/20/2013
3002541359 HANSON 26 FEDERAL COM 005H COTERRA ENERGY 20S 34E 26 32.550442 -103.523879 Active-Oil 9811 9650-14219 11/2/2013
3002541367 LEA SOUTH 25 FEDERAL COM 005H PERMIAN RESOURCES 20S 34E 25 32.53701 -103.5202 Active-Oil 11251 11230-15800 10/18/2013
3002541605 PERRY 22 FEDERAL COM 001H COTERRA ENERGY 20S 34E 22 32.564964 -103.54058 Active-Oil 11073 10832-15335 7/21/2014
3002541606 PERRY 22 FEDERAL COM 002C COTERRA ENERGY 20S 34E 22 32.565326 -103.545928 Cancelled-Qil 11075 0-0 <Null>
3002541644 LYNCH 35 FEDERAL COM 003H COTERRA ENERGY 20S 34E 35 32.523303 -103.531136 Active-Oil 11413 11450-15800 4/27/2014
3002541700 LAGUNA 23 FEDERAL COM 004C NEARngﬁgEﬁEUClNG 20S 34E 23 32.551493 -103.536833 Cancelled-Oil 9667 0-0 <Null>
3002541859 LEA SOUTH 25 FEDERAL COM 009C NEARBES?AEAR,\?YDUCING 20S 34E 25 32.537082 -103.519621 Cancelled-Oil 9800 0-0 <Null>
3002541946 LAGUNA 23 FEDERAL COM 003H PERMIAN RESOURCES 20S 34E 23 32.552265 -103.532584 Active-Oil 9670 9945-13808 9/19/2014
3002542037 STRATOSPEETAE 36 STATE 006H CONOCOPHILLIPS 20S 34E 36 32.535747 -103.521322 Active-Oil 11392 11351-15600 5/2/2015
3002542950 MAS FEDERAL 003H CONOCOPHILLIPS 20S 34E 34 32.53632 -103.546988 Active-Oil 11318 11376-15605 11/29/2015
3002543482 MAS FEDERAL 004H CONOCOPHILLIPS 20S 34E 34 32.536316 -103.548743 Active-Oil 11371 11468-15860 12/1/2016
3002543921 BLACK & TAN 27 FEDERAL COM 303H APA CORP 20S 34E 27 32.53743 -103.549651 Active-Oil 11232 11358-15718 9/22/2017
Libby AGI No. 1 and No. 2 \ SEQUESTRATION
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3002543940 BLACK & TAN 27 FEDERAL COM 305H APA CORP 208 34E 27 32.537432 -103.546342 Active-Oil 11076 11251-15775 12/11/2017
3002543988 BLACK & TAN 27 FEDERAL COM 306C APA CORP 208 34E 27 32.537432 -103.546212 Cancelled-Oil 11060 0-0 <Null>
3002543996 BLACK & TAN 27 FEDERAL COM 304C APA CORP 208 34E 27 32.537431 -103.549521 Cancelled-Oil 11030 0-0 <Null>
3002544018 BLACK & TAN 27 FEDERAL COM 302H APA CORP 208 34E 27 32.537443 -103.554354 Plugged (site released)-Oll 11065 11199-15615 12/11/2017
3002544044 BLACK & TAN 27 FEDERAL COM 307H APA CORP 208 34E 27 32.53743 -103.542029 Active-Oll 11271 11413-15716 1/7/2018
3002544045 BLACK & TAN 27 FEDERAL COM 308H APA CORP 208 34E 27 32.53743 -103.541899 Active-Oil 11191 11273-15613 1/30/2018
3002544092 MAS FEDERAL COM 001H CONOCOPHILLIPS 208 34E 35 32.536318 -103.537348 Active-Oil 11338 11429-15800 12/20/2017
3002544214 MAS FEDERAL COM 002H CONOCOPHILLIPS 208 34E 34 32.536319 -103.541631 Active-Oil 11415 115647-15767 12/21/2017
3002544288 LIBBY BERRY FEE SWD 1 DKL FIELD SERVICES, LLC 208 34E 26 32.544457 -103.524634 Active-Salt Water Disposal 16000 14940-16000 3/23/2018
3002546073 BLACK & TAN 27 FEDERAL COM 402H APA CORP 208 34E 27 32.537431 -103.549845 Active-Oil 11313 11506-16067 8/17/2019
3002546074 BLACK & TAN 27 FEDERAL COM 404H APA CORP 208 33E 27 32.537437 -103.546545 Cancelled-Oll 11350 0-0 <Null>
3002546075 BLACK & TAN 27 FEDERAL COM 406H APA CORP 208 34E 27 32.53743 -103.54196 Active-Oil 11302 11406-16269 9/29/2019
3002546123 BLACK & TAN 27 FEDERAL COM 403H APA CORP 208 34E 27 32.53743 -103.549521 Active-Oil 11421 115692-16221 9/8/2019
3002546124 BLACK & TAN 27 FEDERAL COM 405H APA CORP 208 34E 27 32.53743 -103.54621 Active-Oil 11464 11649-16232 9/2/2019
3002546349 LAGUNA 23 2BS FEDERAL COM 004H PERMIAN RESOURCES 208 34E 23 32.551503 -103.537822 Active-Oil 10581 10610-15410 9/19/2019
3002546394 LAGUNA 23 2BS FEDERAL COM 005H PERMIAN RESOURCES 208 34E 23 32.551991 -103.532832 Active-Oil 10599 10661-15455 10/17/2019
3002546864 BLACK & TAN 27 FEDERAL COM 202H APA CORP 208 34E 27 32.537431 -103.549715 Cancelled-Oil 0 0-0 <Null>
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3002546915 BLACK & TAN 27 FEDERAL COM 203H APA CORP 20S 34E 27 32.537437 -103.546471 Cancelled-Oil 10584 0-0 <Null>
3002546916 BLACK & TAN 27 FEDERAL COM 204H APA CORP 20S 34E 27 32.537432 -103.542157 Cancelled-Oil 10603 0-0 <Null>
3002549160 LEA SOUTH 2258FSEDERAL COM 009H PERMIAN RESOURCES 20S 34E 25 32.537005 -103.520083 New-Oil 10685 0-0 7/29/2021
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APPENDIX D-1: ANNUAL MONITORING REPORT

Annual Monitoring Report for Geologic Sequestration of Carbon Dioxide

Delek Field Services, LLC

Submitted to the United States Environmental Protection Agency - Greenhouse Gas
Reporting Program

Under 40 CFR Part 98.446, Subpart RR

Reporting Year: 2025

Date of Submission: March 31, 2026

1. Facility Information

Facility Name: Delek Field Services, LLC

Facility Address: 674 Marathon Road, Hobbs, New Mexico 88240
GHGRP Facility ID: 573821

Contact Information:

e Name: [ ]
e Title: [ ]
e Phone: | ]
« Email: [ ]

Reporting Period: January 1, 2025 - December 31, 2025
Source Category: Geologic Sequestration of Carbon Dioxide (40 CFR §98.440(a))

Description of Operations:

Delek Field Services, LLC operates a facility that injects carbon dioxide (CO2) for long-term
containment in subsurface geologic formations, as defined under 40 CFR §98.440(a). The
facility holds a Class Il Underground Injection Control (UIC) permit issued by the New
Mexico Oil Conservation Division and has a GHGRP-approved Monitoring, Reporting, and
Verification (MRV) plan in place, as required under 40 CFR §98.448. This report complies
with the mandatory greenhouse gas reporting requirements for geologic sequestration
under Subpart RR.

2. Compliance with 40 CFR §98.440(a)

Applicability:
Delek Field Services, LLC meets the source category definition under 40 CFR §98.440(a):



The facility injects a CO2 stream for long-term containment in a subsurface geologic
formation.

The facility has a GHGRP-approved MRV plan, as required under 40 CFR §98.448.

The injection wells are permitted as Class Il under the Underground Injection
Control (UIC) program by the NMOCD.

Exemption Status:

This facility is not claiming an exemption as a research and development (R&D)
project under 40 CFR §98.440(d).

3. Monitoring, Reporting, and Verification (MRV) Plan Implementation

MRV Plan Approval:

The MRV plan for Delek Field Services, LLC was submitted to EPA on | ] and
was approved by the EPA GHGRP on | ]-

No material changes to monitoring or operational parameters (as defined in 40 CFR
§98.448(d)) have occurred during the reporting year::

e [Insert description of any material changes, e.g., changes in CO2 injection
volume, new injection wells, or monitoring system failures, if applicable. If
none, state “No material changes occurred.”]

Monitoring Activities:
As per the EPA-approved MRV plan, Delek Field Services, LLC conducted the following
monitoring activities during the reporting year:

Leakage Pathway Monitoring Method Frequency
Surface Equipment Fixed H2S detectors throughout the AGI .
» Continuous
facility
Visual inspections Daily

SCADA continuous monitoring of the AGI i
o Continuous
facility

L SCADA Continuous Monitoring at the AGI .
Existing Wells Well Continuous
e




Mechanical Integrity Test of the AGI Well Annually

Visual Inspections As needed

Annual soil gas sampling at well locations

oy Annually
that penetrate the UCZ within the MMA
Compliance with NMOCD regulations During operations
Drilling through MMA - — — - -
Monitor Drilling Activity During operations

SCADA Monitoring at the AGI Well i
Faults and Fractures Continuous
(volumes and pressures)

o SCADA Monitoring at the AGI Well )
Upper Confining Layer Continuous
(volumes and pressures)

Natural or induced o o ] ]
. Seismic monitoring station Continuous
seismicity

¢ Baseline Establishment:

o Expected baselines for CO2 surface leakage were established as per the MRV
plan and are summarized as [insert summary or reference MRV plan section].

o Site-Specific Variables for Mass Balance:

e Considerations for calculating site-specific variables (e.g., CO2 injection rates)
are consistent with the MRV plan [or describe any updates].

Data Collection for CO2 Sequestration:

e Data collection for calculating the total amount of CO2 sequestered (per Equations
RR-11 or RR-12) began on [ Date ].

¢ All monitoring was conducted in accordance with the approved MRV plan and 40
CFR §98.448.

4. CO2 Mass Balance and Reporting (40 CFR §98.446)
CO2 Received:

e Total mass of CO2 received for injection during the reporting year: [ Metric
Tons].



¢ Source of CO2: DKL Libby Gas Plant

e Quarterly records of CO2 received are maintained as required under 40 CFR
§98.3(g) and are available for EPA inspection.

CO2 Injected:
e Total mass of CO2 injected during the reporting year: | Metric Tons].

e Measurement method: In-line Ultrasonic Flow Meter.

CO2 Produced:

e This facility is not an enhanced oil or gas recovery operation. There is no production
from the Siluro-Devonian Formation.

CO2 Emitted by Surface Leakage:

e Total mass of CO2 emitted by surface leakage during the reporting year, calculated
per Equation RR-10: [Insert Quantity in Metric Tons, or state “No surface leakage
detected”].

o Leakage pathways (if applicable):
e Pathway [Numerical Identifier]: [Description, e.g., “Wellbore #123”].
e (COZ2 emitted through pathway: [Insert Quantity in Metric Tons].
CO2 Emitted as Equipment Leaks or Vented Emissions:

e Total mass of CO2 emitted as equipment leaks or vented emissions from surface
equipment (between flow meters and wellheads): [Insert Quantity in Metric Tons].

e Measurement method: [Describe methods used, as per the MRV plan].
CO2 Sequestered:

e Total mass of CO2 sequestered in subsurface geologic formations during the
reporting year, calculated per Equation RR-11 or RR-12: [Insert Quantity in Metric
Tons].

e Equation used: [Specify RR-11 or RR-12].

e C(Calculation methodology: [Briefly describe or reference MRV plan methodology].

5. Well Identification Numbers (40 CFR §98.446(f))



Libby AGI No. 1 API No. 30-025-54599
Libby AGI No. 2 API No. | ]
NMOCD Order No. R-20694

6. Recordkeeping (40 CFR §98.3(g) and §98.447)

Delek Field Services, LLC maintains the following records for at least three years, as

required:

Records are available for inspection upon request during normal business hours at the DKL
Libby Gas Plant office. For electronically generated records the necessary equipment or
software is available. Records can be converted to paper documents upon request by the

Quarterly records of CO2 received.

Quarterly records of CO2 injected.

Quarterly records of CO2 produced.

Records of CO2 emitted by surface leakage.

Records of equipment leaks and vented emissions from surface equipment.

All other records specified in the GHGRP approved MRV plan.

GHGREP.

7. Certification and Submission

Certification Statement:

[ certify, under penalty of law, that this report and all supporting documentation have been
prepared in accordance with the requirements of 40 CFR Part 98, Subpart RR. Based on my
inquiry of the individuals responsible for monitoring, reporting, and verification at Delek
Field Services, LLC, the information contained in this report is, to the best of my knowledge,

true, accurate, and complete.

Signature:




Name: [
Title: [ ]
Date: [ ]

[S—

Submission Method:
This report is submitted via the EPA’s Electronic Greenhouse Gas Reporting Tool (e-GGRT)
in accordance with 40 CFR §98.446.

8. Additional Notes:

e Material Changes: There were no material changes to the MRV plan during this
reporting period.

e Discontinuation of Reporting: Delek Field Services, LLC has not submitted a request
to discontinue reporting under 40 CFR §98.441(b)(2).

¢ Confidentiality: Any data claimed as confidential business information (CBI) has
been marked as such in accordance with EPA’s confidentiality determination
procedures.




Request for Additional Information: DKL Libby Gas Plant
September 9, 2025

Instructions: Please enter responses into this table and make corresponding revisions to the MRV Plan as necessary. Any long responses, references,
or supplemental information may be attached to the end of the table as an appendix. This table may be uploaded to the Electronic Greenhouse Gas
Reporting Tool (e-GGRT) in addition to any MRV Plan resubmissions.

No. MRV Plan | EPA Questions Responses
Section | Page
L N/A | N/A | There is a lack of consistency with spelling, grammar, Edits were performed throughout the
citations, technical terminology, and capitalization document to address this item.

throughout the MRV plan. We recommend doing an
additional editorial review of the MRV plan for consistency.

2. | 21& | 10 | “The acid gas stream to be injected into the Libby No. 1 Section 2.1 has been edited to clarify the

7.3 and No.2 wells originates from the amine unit at the DKL |source of the CO2, and that there is no
Libby Gas Plant” production from the Siluro-Devonian
formation.

“The DKL Libby Gas Plant is not part of an enhanced oil
recovery project; therefore, no CO2 is to be produced from
either the Libby No. 1 or No. 2 wells.”

Section 7.3 was also edited to reflect this
clarification.

While the plan states that the acid gas stream originates
from the amine unit at DKL Libby Gas Plant, please clarify
from where this gas plant receives fluids. Please also specify
whether there are any production wells that might produce
the CO; injected at this facility. Please note that whether or
not a facility produces fluids per 40 CFR 98.443(f)(1) is not
dependent on whether a facility conducts enhanced oil
recovery.



https://www.ecfr.gov/current/title-40/part-98/subpart-RR#p-98.443(f)

“3.2 Active Monitoring Area: The AMA boundary is
established by superimposing the area based on: (1) the
anticipated plume location at the end of year (t), plus a
surrounding buffer zone of one-half mi, with (2) the area
projected to contain the free-phase CO, plume at the end
of year (t +5).”

Please further explain how the chosen AMA meets the
above definition. For example, please define “year t” in this
section, describe the corresponding plume extents, and
explain whether defining the AMA as equal to the MMA
meets the above definition criteria.

No. MRV Plan | EPA Questions Responses
Section | Page

3. 2.6 52 | “Though the actual injectate may have trace amounts of This has been edited to 20% H2S.
other constituents, the gas stream is assumed to be
composed of 80% CO;and 20% Methane (CH,)”

Please clarify whether this statement should say H,S rather
than methane.

4. 2.6 58 | Figure 33 notes that the maximum bottomhole pressure of |Table 4 has been updated to note the
Libby No. 2 is 7,649 psi. We recommend that table 4 show | Maximum bottom hole pressure.
the timing of maximum bottomhole pressure for Libby No.

2.
5. 3.2 60 Section 3.2 and Figure 35 have been

edited to clarify the AMA and MMA
delineations.

These clarifications include

- tisdefined as 20 years

- t+5=25years
Plume stabilization per the model occurs
at 50 years after cessation of injection.
Figure 35 has been updated to clarify
these extents
To fully clarify, since the extents of tand t
+ 5 fall within the 50 year plume extent,
and the MMA Extent (50 years + % mi.);
and the MMA extent is not substantially
greater than the AMA extent. Therefore,
Delek has defined the AMA equal to the
MMA.




No.

EPA Questions

Responses

We recommend labeling Figure 35 to include the AMA in
addition to the MMA.

Figure 35 has been revised to delineate
AMA and MMA boundaries.

We recommend reviewing the maps and figures in this plan
to ensure they are clear and legible, and contain necessary
elements like north arrows, scale bars, etc. For example,
Figures 7, 16, and 21 are difficult to interpret and could be
enhanced for clarity.

A review of all figures, tables, and maps
has been performed. Those with image
clarity issues have been updated.

“An evaluation of historic seismic data available from the
USGS Advanced National Seismic System and the New
Mexico Tech Seismological Observatory (NMTSO) website
yielded 44 seismic events greater than 2.0 magnitude
within a 25-kilometer (km) (15.5 mi) radius of the wells,
the search radius suggested by New Mexico for historical
seismic investigations. However, the evaluation only
identifies four events with a magnitude of 2.0 or greater
within 9.08 km of the proposed wells, demonstrating a
relative decrease in recent seismicity within the MMA”

Please clarify how the above data supports a decrease in
recent seismicity in the MMA.

Section 4.5 has been revised, including a
detailed review of the seismic data,
resulting in Figure 41 being updated.

MRV Plan
Section | Page
3.2 60
Multipl | Multi
e ple
4.5 75
5.2.1 80

40 CFR 98.448(a)(3) requires all MRV plans to contain a
strategy for detecting and quantifying any surface leakage
of CO,. While section 5.2.1 explains that existing wells
within the MMA are either plugged or do not exist within
the stabilized plume, leakage though these wells is still
possible. Please ensure that leakage from these wells has
been characterized (likelihood, timing, magnitude) and
clarify whether the facility intends to monitor for potential
leakage through such wells.

Section 4.2 and 5.2.1 have been edited to
clarify the leakage likelihood, timing, and

magnitude characterization. Additionally,
the soil gas monitoring program has been
edited to include the 23578 well.




No. MRV Plan | EPA Questions Responses
Section | Page
10. | 5.2.2 | 80- | Both sections 5.2.2.1 and 5.2.2.2 are titled “Libby No. 1 and | Section 5.2.2 has been edited to resolve
81 | No.2 Injection Wells”. We recommend adjusting this if this | this issue.
is an error.
11. 7.4 87 Sections 7.4 & 7.5 have been edited to

We recommend revising this section to make it clear that
“surface leakage” and emissions from surface equipment
are two separate volumes that are reflected in separate
terms of equation RR-12 (see COz and COzr).

For example, we recommend revising the statement,
“Calculation methods from Subpart W are to be used to
calculate CO2 emissions from equipment located on the
surface between the volumetric flow meter and the Libby
No. 1 and No. 2 wellhead” to clarify what these emissions
would not be included in equation RR-10, which
corresponds to COz. They would be included separately in
COqz.

Furthermore, regarding the statement, “Those emissions
sent to flares are to be reported as part of the required
GHGRP for the gas plant,” we recommend clarifying
whether these blowdown events would be reflected in
subpart RR equations/reports or if this is referring to a
different subpart of GHGRP.

clarify the calculation and reporting of
surface leakage and emissions from
surface equipment.

The emissions quantified as COyf as part
of Equation RR-12 would also be reported
by Delek under Subpart W, as applicable
with their operating permits, according to
the actual circumstances at the time of
the event.

Additionally, a statement for clarity has
been added, confirming emissions from a
blowdown event are reported by Delek
under Subpart W.




Subpart RR Monitoring, Reporting, and
Verification Plan
Libby AGI No. 1 and No. 2
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By
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Austin, Texas
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INTRODUCTION

DKL Delaware Operating - NM, LLC (Delek) has submitted a C-101 Application for Permit to Drill to
the New Mexico Qil Conservation Division (NMOCD) for the Libby AGI (acid gas injection) No. 1 Class
Il well. The Libby AGI No. 1 (Libby No. 1) well will provide Delek with the needed oil and gas waste
disposal capacity for the DKL Libby Gas Plant. The Libby AGI No. 2 (Libby No. 2) well will provide the
redundant disposal capacity required by the New Mexico Oil Conservation Division.

Additionally, Delek has received the approved C-108 Application for Authorization to Inject (Order
No. R-20694) to support the disposal of oil and gas waste from the nearby DKL Libby Gas Plant
located in Lea County, New Mexico. As shown in Figure 1, the DKL Libby Gas Plant is located
approximately 23 miles southwest of Hobbs, New Mexico, in a sparsely populated area of Lea
County. The Libby No. 1 well is scheduled to begin construction in the first Quarter of 2026 and be
in operation by the second Quarter of 2026. Delek is submitting this Monitoring, Reporting, and
Verification (MRV) Plan to the United States Environmental Protection Agency (EPA) for approval
under 40 CFR §98.440(a), Subpart RR, of the Greenhouse Gas Reporting Program (GHGRP). An
approved MRV Plan enables Delek to sequester significant amounts of carbon (CO3), thereby
reducing carbon emissions in the region.

Libby AGI No. 001 & No. 002
Regional Overview
Delek Logistics
Lea County, NM
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Figure 1 — Location of the Libby No. 1 and No. 2 Wells and the DKL Libby Gas Plant.
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SECTION 1 - FACILITY INFORMATION

Key information regarding the CO; injection facilities is described in this section.

1.1 Reporter Number:

® Greenhouse Gas Facility Name: DKL Libby Gas Plant
® Greenhouse Gas Reporting Program ID: 573821
e QOperator: DKL Delaware Operating - NM, LLC

® |ocation:

o Latitude: 32° 32.44'N
o Longitude: 103°31.34' W

1.2 Underground Injection Control Permit Class: Class Il

The NMOCD regulates oil and gas activities in New Mexico and has primacy over implementing the
Underground Injection Control (UIC) Class Il Program. On July 18, 2019, the NMOCD approved a
Class Il oil and gas waste permit for the Libby No. 1 and No. 2 wells.

1.3 UIC Well Identification Number:

Libby AGI No. 1 (Devonian):
American Petroleum Institute (APIl) No. 30-025-54599
Order No.: R-20694
Surface Location: 32.54459, -103.53226 (North America Datum [NAD] 83)

Libby AGI No. 2 (Devonian):

APl No. TBD
Order No. R-20694
Location: 32.54459, -103.53275 (NAD 83)

APl Numbers are assigned upon issuance of the C-101 Permit to Drill.

1.4 Facility Address

674 Marathon Road
Hobbs, New Mexico 88240
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SECTION 2 — PROJECT DESCRIPTION

This section discusses the geologic setting, planned injection volumes, and reservoir modeling
prepared by Lonquist Sequestration, LLC, for the proposed Libby No. 1 and No. 2 wells. The Libby
No. 1 and No. 2 wells will inject an acid gas stream consisting of both hydrogen sulfide (H2S) and CO;
into the Siluro-Devonian. The DKL Libby Gas Plant and the AGI wells are designed to protect against
leakage from the mechanical components and out of the injection interval to protect against
contaminating other formations and prevent surface releases.

The proposed well locations and facilities construction are engineered to protect against CO;
migration into productive oil and gas formations and Underground Sources of Drinking Water
(USDWs). The proposed injection zone for these wells, the Siluro-Devonian, is overlain by the
regionally extensive Woodford Shale to act as a barrier and safeguard subsurface resources from
undesired contamination. Lower confinement is to be provided by tight limestone and claystone
interbeds of the underlying Montoya Formation and Simpson Group.

2.1 Sources of CO;

The acid gas stream to be injected into the Libby No. 1 and No.2 wells originates from the amine
unit at the DKL Libby Gas Plant. From the amine unit, the acid gas stream will be measured, sampled,
pumped to the nearby AGI wells, and injected into the disposal formation. The acid gas stream from
the DKL Libby Gas Plant is the only source of CO> currently to be injected into the Libby No. 1 and
No. 2 wells.
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2.2 Regional Geology

The proposed Libby No.1 and No.2 wells (Libby injection site) are situated in the northeastern
portion of the Delaware Basin, within the larger Permian Basin, as seen in Figure 2. The Delaware
Basin is the major Western structural subbasin of the Permian Basin and is contained by the Diablo
Platform to the west, the Central Basin Platform to the east, the Northwest Shelf to the north, and
the Marathon-Ouachita Fold Belt to the south.
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Figure 2 — Regional Map of the Permian Basin. The red star is the approximate location of the Libby
injection site (modified from Dutton, et al., 2005).
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Figure 3 depicts the stratigraphic column as found at the proposed Libby injection site with red stars
referencing the injection formations, purple stars referencing confining zones, and black stars
indicating productive intervals in the area.

The proposed injection interval for the Libby No. 1 and No.2 wells is found within the gross “Silurian-
Devonian” (or “Siluro-Devonian”) geologic section. The Siluro-Devonian includes the Thirtyone
Formation, Wristen Group, and Fusselman Formation, as clarified by the detailed stratigraphic
column presented in Figure 4. For this permit application, the nomenclature of the targeted
formations is simply referred to as the Woodford Shale, Siluro-Devonian, and Simpson Group.
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Figure 3 — Regional stratigraphic column of the Permian Basin. Red stars indicate injection zone, purple
stars indicate confining zones, and black stars indicate productive intervals (modified from Dutton, et al.,
2005).
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2.2.1 Regional Geologic Setting and Stratigraphy

The geologic section of the Permian Basin is underlain by Precambrian basement rock previously
exposed to a series of orogenic events approximately ~1.7 to ~1.0 billion years ago. Reactivation of
these pre-existing structures over geologic time influenced the development of younger structures,
sedimentation, and resulting accumulations within the region (Merrill, et al., 2015).

The ancestral Tabosa Basin, which predates the Permian Basin, began to develop after the
Precambrian within a broad cratonic sag in the general vicinity of the present-day Permian Basin
(Figure 5). Sedimentation of the Tabosa Basin consisted of Upper Cambrian to Lower Ordovician
siliciclastic rocks that were deposited unconformably over the Precambrian crystalline basement
(Merrill, et al., 2015; Robinson, 1988). Deposition of Cambrian sediments was highly erratic and
resulted in variable distribution patterns, typically less than 100 feet (ft) thick (Robinson, 1988).

Sedimentation during the Ordovician and Devonian time was substantial and primarily consisted of
carbonate deposition, but still had occasional secondary input from siliciclastic sediments (Merrill,
et al., 2015). This geologic time period includes the deposition of the Montoya and Fusselman
Formations, Wristen Group, and Devonian Thirtyone Formation, which are the proposed injection
zone of the Libby No. 1 and Libby No. 2 wells. The Siluro-Devonian was influenced by periods of
increased tectonic and eustatic activity that resulted in significant erosion, regional unconformities,
and extensive paleokarsting, as well as the development of secondary porosity and enhanced
permeability. The regional unconformities and lithologic changes made for complicated naming
conventions and nomenclatures but are clarified by the stratigraphic column presented in Figure 4.
Intervals that underwent longer durations of paleokarsting contain enhanced petrophysical
properties and are also more likely to be preserved over time (Merrill, et al., 2015). These are the
intervals proposed for injection. The same section was also selected by the U.S. Geological Survey
(USGS) as part of a composite reservoir in their 2012 National Assessment of CO, Storage Resources
report, attributed to their storage potential and the presence of regionally extensive sealing rocks
over the section (Merrill, et al., 2015).

Thirtyone Formation:

The Thirtyone Formation was deposited in an outer platform to basin setting, rich in chert,
carbonate sediment, and carbonate debris (Ruppel and Holtz, 1994). The extents and thickness of
the Thirtyone Formation are displayed in Figure 6, generally limited to the north by the Wristen
platform margin and a Middle Devonian erosion event that truncated a significant portion of the
Devonian. The proposed Libby No. 1 and No. 2 injection wells are located beyond the published
northern boundary of the Thirtyone Formation and are not anticipated to be present. This is
demonstrated in Figure 6, as well as the regional schematic cross section provided in Figure 10
(Ruppel and Holtz, 1994). However, the Thirtyone Formation is included in the gross geologic
section since the top of Devonian is referenced in offset wells and nearby “Lea Field” reports
production from carbonate underlying the Woodford Shale as “Devonian.” Therefore, injection
takes place into the Wristen Group and Fusselman Formation.
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Wristen Group:
The Wristen Group is Silurian in age and consists of the Wink, Frame, and Fasken Formations, as

clarified by the stratigraphic column in Figure 4. Deposition of the Wristen Group occurred along a
broad, shallow-water carbonate platform that extended east-west through central Andrews County.
The resulting facies distribution of the group is characterized by grain-rich skeletal carbonates of the
Fasken Formation that transition southward into mud-dominated carbonates of the Wink and Frame
Formations (Ruppel and Holtz, 1994). The gross thickness of the Wristen Group and the distribution
of incorporated formations are presented in Figure 7. The map suggests the Wristen Group solely
consists of the Fasken Formation at the proposed Libby injection site, with an approximate thickness
of 1,000 ft. According to Ruppel and Holtz (1994), the Frame Formation is comprised of a “highly
diverse assemblage of carbonate lithofacies” that can be generalized into two facies complexes:
“platform-margin skeletal wackestones to grainstones and boundstones and inner platform
mudstones to pellet and skeletal wackestones to grainstones.”

Fusselman Formation:

The Fusselman Formation consists of a diverse series of shallow-water carbonate facies deposited
along a widespread, open-marine, shallow-water carbonate platform. The thickest and most
prevalent facies within the Fusselman Formation are gray to pink pelmatozoan grainstones and
packstones. Deposition of these facies was occasionally interrupted by periods of increased energy
and shoaling, resulting in the deposition of thin ooid grainstone deposits, typically less than 10 ft
thick (Ruppel and Holtz, 1994). Regional gross thickness of the Fusselman Formation is presented
in Figure 8 along with generalized facies distributions. The map suggests the Fusselman Formation
is primarily dolostone at the proposed Libby No. 1 and No. 2 well locations, with an approximate
thickness of 600 ft. Dolomitization boundaries of the Fusselman are widespread and suggest the
presence of highly cyclic sea levels during deposition. Similar diagenetic features present in the
overlying Fasken Formation indicate sea level cyclicity continued through the end of the Silurian and
into the Devonian (Ruppel and Holtz, 1994). This is substantiated by regional unconformities
observed at the top of Fusselman as well as in the Devonian at the base of the Woodford Shale.

Montoya Formation:

The Montoya Formation underlies the Fusselman Formation and represents earlier development of
the same carbonate platform (Ruppel and Holtz, 1994). The Montoya Formation is Ordovician in
age but was grouped with the Siluro-Devonian zone because of shared lithology, depositional
environment, and stratigraphic positioning above the Simpson Group lower confining zone. The
Montoya Formation primarily consists of interbedded limestone, dolostone, and gravel
conglomerates with minor amounts of chert and evaporites (Merrill, et al., 2015). The Montoya
Formation was deposited in carbonate ramp successions with primary reservoir development
occurring in dolomitized facies and poor reservoir development in limestone facies.

Alteration of the Siluro-Devonian in the region includes the development of diagenetic features,
such as dolomitization, silica replacement, karsting, and vugular porosity. These features enhanced
reservoir development in portions of the Siluro-Devonian by forming secondary porosity and natural
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fractures while enhancing pore connection and permeability (Ruppel and Holtz, 1994). A thickness
and distribution map of the Silurian system is provided in Figure 9 to illustrate the gross thickness
of the proposed injection interval. The Silurian system includes both the Wristen Group and the
Fusselman Formations, which the map suggests are approximately 1,800 ft thick at the Libby
injection site. A regional schematic cross section is provided in Figure 10 to demonstrate the
distribution of carbonate rock types introduced above and the regional continuity of the thick
Woodford Shale overlying the Siluro-Devonian. A reference line for the cross section can be found
in Figure 6, represented by B-B.
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2.2.2 Regional Faulting

During the Late Mississippian to Late Permian periods, the ancestral Tabosa Basin experienced
significant basin subsidence accompanied by large-scale, high-angle thrust faulting. The structural
deformation resulted in the breakup of the Tabosa Basin into the Permian Basin, which consists of
the Delaware Basin, Central Basin Platform, and Midland Basin. The Libby No. 1 and No. 2 wells are
located in the Delaware Basin, west of the Central Basin Platform, as clarified in Figures 2 and 5.

Regional structure and faulting surrounding the Libby injection site were heavily influenced by the
development of the Central Basin Platform (CBP) to the east. Uplift of the CBP began during the
Middle Pennsylvanian period and ceased by the Middle Permian period, resulting in a series of
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high-angle reverse faults with a general north-northwest to south-southeast orientation (Horne,
Hennings, and Zahm, 2021). Figure 11 depicts Horne, Hennings, and Zahm (2021) structural
interpretation of the Delaware Basin and CBP and clarifies the location of the Libby No. 1 and No. 2
wells relative to basin-rooted faulting. The nearest fault identified on the map is located
approximated 2.65 miles northeast of the proposed Libby injection site. These faults are located
outside the maximum monitoring area (MMA) and are anticipated to die within the Pennsylvanian
strata; thus, there is a very low likelihood of injected fluids transmitting into shallow freshwater
aquifers. Additional discussion of offset structure and faulting is provided in Section 2.4.5, Local
Structure, including the review of three-dimensional (3D) seismic over the Libby injection site.
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R-C = Rojo-Caballos fault zone; SHSZ = Sand Hills shear zone; SMFZ =San Martin fault zone; W-Lr = Waha-
Lockridge fault zone.

2.3 Site Characterization

The proposed Libby No. 1 and Libby No.2 wells are located in Section 26, T20S, T34E, in Lea County,
New Mexico. Delek controls approximately 120 acres of surface where the DKL Libby Gas Plant,
AGls, and SWDs are located. The following section discusses the geological characteristics of this
site.

2.3.1 Stratigraphy and Lithologic Characteristics

Figure 12 depicts an openhole log from the Lea Unit Deep No. 12 offset well (APl No. 30-025-26365),
located approximately 2.7 miles northeast of the proposed Libby injection site. The openhole log
includes gamma ray and neutron curves with interpreted formation tops to clarify the proposed
injection zone, upper confining zone (UCZ), and lower confining zone (LCZ). The well penetrated the
entirety of the geologic section and encountered the top of Precambrian basement at approximately
16,490 ft.
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2.3.2 Upper Confining Zone — Woodford Shale

Upper confinement of the Libby No.1 and No. 2 injection wells is to be provided by the regionally
extensive Woodford Shale. The Woodford Shale is late Devonian in age and primarily consists of
organic-rich shale deposited during a period of widespread marine transgression. The flooding was
extensive and blanketed the Siluro-Devonian of the Permian Basin with relatively uniform lithology
(Comer, 1991). Comer (1991) reported that black shale and siltstone are the two dominant
lithofacies present within the Woodford Shale. Black shales contain “parallel laminae, abundant
pyrite, very high radioactivity, and a high concentration of marine organic matter.” The relative
increase in radioactivity of Woodford Shales creates a gamma ray response well above 150 API,
allowing for easy identification on openhole logs. This response can be observed in the type log
presented in Figure 15, where the gamma ray readings go off scale.

The Comer (1991) study also evaluated core samples of the Woodford Shale to improve
understanding of lithologic features within the Permian Basin. The closest core sample to the Libby
injection site came from a well in northern Lea County. A locator map and core description from
the study is included in Figure 13. The core covered the entirety of the Woodford Shale and notes
high clay content, pyrite, and parallel to lenticular laminae; suggesting excellent sealing capabilities
to contain injected fluids within the proposed injection interval.

The Woodford Shale is encountered at approximately 14,638 ft at the proposed Libby No. 1 well
location with a gross thickness of approximately 191 ft. Modeling suggests the thick, regionally
extensive shales of the Woodford Shale can provide sufficient containment of injection into the
underlying Siluro-Devonian. Additionally, there is a significant amount of geologic section between
the top of the Woodford Shale and any freshwater-bearing intervals because of its deep occurrence
near the base of the regional stratigraphic column.
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Figure 13 — Core description of the Woodford Shale with sample locator map (modified from Comer, 1991).
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2.3.3 Injection Zone - Siluro-Devonian

The proposed injection zone of the Libby No. 1 and No.2 wells is comprised of the gross Siluro-
Devonian, as introduced in Section 2.2, Regional Geology. The top of the Siluro-Devonian is
anticipated to occur at a depth of approximately 14,829 ft in the Libby No. 1 well with a gross
thickness of approximately 1,600 ft, and at a depth of approximately 14,835 ft true vertical date
(TVD) at the Libby No. 2 location with a similar gross thickness. Carbonates within the Siluro-
Devonian experienced significant leaching and diagenetic alteration that developed secondary
porosity and permeability within portions of the gross section. The Siluro-Devonian was selected as
the injection zone because of the enhanced reservoir quality associated with karsting, development
of vugs, and microfractures.

Porosity and Permeability Development

Porosity within the Wristen Group near the Libby injection site is typically found within intergranular
pores of basal ooid grainstones, as well as moldic and intercrystalline features associated with
leaching of allochem-rich intervals. While porosity within the Fusselman Formation tends to occur
in three styles: “primary intergranular pores in basal ooid grainstones, leached intergranular pores
in pelmatozoan packstones, and strongly leached, predominantly vuggy and intercrystalline pores”
(Ruppel and Holtz, 1994).

A summary of Siluro-Devonian reservoir properties derived from the Permian Basin core is provided
in Figure 14. The dataset presents averages and ranges of petrophysical properties collected from
Silurian and Devonian reservoir plays. The table highlights the two primary intervals proposed for
injection, the Fusselman Shallow Platform Carbonate play and the Wristen Buildup/Platform
Carbonate play. The data suggests porosity within the injection reservoir formations ranges from
1% to 33%, with an average of 7.10% to 7.93%. Corresponding permeabilities range from 0.6
millidarcies (mD) to 400 (mD) and average between 11.61 mD to 45.28 mD, with the Wristen Group
representing the higher end of the range. Ranges within the Montoya Formation are anticipated to
be similar to those of the Fusselman Formation, based on the shared depositional environment and
lithologies.

The range of petrophysical properties from the dataset was analyzed along with an openhole log
from a nearby well, the Lea Unit Deep No. 12 offset well (APl No. 30-025-26365), located
approximately 2.7 miles northeast of the proposed Libby injection site. The datasets were used to
estimate a porosity-permeability relationship for the Siluro-Devonian and generate an estimated
permeability curve from porosity data collected in the Lea Unit Deep No. 12. The resulting porosity
and permeability curves are presented in Figure 15, in Tracks 2 and 3, respectively. The figure
illustrates the elevated porosities and permeability modeled within the proposed Siluro-Devonian
injection zone. The model incorporates partial to complete porosity coverage of the Siluro-
Devonian from 17 wells to extrapolate reservoir characteristics for plume modeling.
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Wristen
Fusselman Buildups and Thirtyone Thirtyone
Shallow Platform Platform Ramp Deep-Water
Carbonate play Carbonate play Carbonate play Chert play

Parosity (%)
Number of data points 33 30 16 a5
Mean 7.93 7.10 6.41 14.85
Minimum 1.00 2.70 3.50 2.00
Maximum 17.70 14.00 9.50 30.00
Standard deviation 4.01 2.87 1,78 6.76

Permeability {(md)

Number of data points 21 24 12 a3

Mean 11.61 45.28 1.61 8.56
Minimum 0.60 2.90 0.40 1.00
Maximum 84.80 400.00 30.00 100.00
Standard deviation 22.48 99.17 B.36 22.23

Initial water saturation (%)

Number of data points 24 28 10 31

Mean 26.96 31.55 24.70 31.46
Minimum 10.00 20.00 16.00 10.00
Maximum 50.00 55.00 40.00 45.00
Standard deviation 9.31 10.45 7.39 833

Residual oil saturation (%)

Number of data points B8 13 - 22

Mean 34.06 30.54 21.30 2917
Minimum 30.00 20.00 9.00 14.00
Maximum 50.00 35.00 35.00 48.20
Standard deviation 6.99 4.61 11.66 9.76

Oil viscosity (cp)

Number of data paints 11 12 5 21

Mean 0.69 1.16 0.33 0.68
Minimum 0.13 0.32 0.04 0.07
Maximum 1.08 2.00 1.00 1.03
Standard deviation 0.81 0.75 0.40 0.42

Qil formation volume factor

Number of data points 21 22 6 32
Mean 1.67 1.22 1.65 1.50
Minimum 1.05 1.05 1.31 1.30
Maximum 1.91 1.55 1.66 1.73
Standard deviation 0.28 0.14 0.48 0.186
Bubble-point pressure (psi)
Number of data points °] 9 - 19
Mean 2,272 1,055 3,750 2,752
Minimum 798 450 2,660 1,755
Maximum 4,050 2,600 4,440 4,656
Standard deviation 1,300 689 756 667

Figure 14 — Reservoir Properties of the Siluro-Devonian (Ruppel and Holtz, 1994).
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Figure 15 — Offset openhole log (API No. 30-025-26365) showing the following curves: gamma ray (GR),
density porosity (DPHI), and permeability (PERM).

DKL Delaware Operating — NM, LLC — Libby AGI No. 1 and No. 2 — Subpart RR MRV Plan Page 31 of 96



Siluro-Devonian Formation Fluid

A review of chemical analyses of oilfield brines from the USGS National Produced Waters
Geochemical Database version 3.0 (Blondes et al., 2018) identified four wells with fluid analysis from
the Devonian Formation within 5 miles of the proposed Libby wells. The location of these wells is
presented in Figure 16, and the corresponding data is provided in Table 1. All fluid samples contain
total dissolved solids (TDS) that exceed 10,000 parts per million (ppm), and the average salinity
among the dataset is calculated at 38,734 ppm, thereby classifying the reservoir as saline (Table 1).
The analysis indicates in situ reservoir fluid of the Siluro-Devonian and underlying Fusselman and
Montoya Formations are compatible with the proposed injection fluids near the proposed injection
sites. The graph in Figure 17 plots sample TDS vs. depth, illustrating a linear relationship.

Libby AGI No. 001 & No. 002
3 Produced Water
Delek Logizticz

Lea County, NM
Drawn by ASG_| Dace: 6/13/2025 | Approved by: DL
PCS: NAD 1383 State Plane New Mexico Eazt %S 3001

LONQUIST

+  Ubby AGIs

"~
,c

Libby AGI No. 2 BHL

””” Libby AGI No. 2 Proposed Directional

Offset Produced Water Samples (Libby
AGINo.1&2)

] Township/Range (NM-PLSS)

e
o,

0 % 1 %2 4
k — b dMILES

Figure 16 — Produced Water Samples for Devonian Formation Fluid Characterization.
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Table 1 — Analysis of Devonian Formation Fluids from Gulf Coast Qil-Field Brine Samples.
Data sourced from the USGS National Produced Waters Geochemical Database v3.0 (Blondes et al., 2018).

Concentration, in parts per million (ppm)

API TDS HCO; Ca Cl Na Mg SO,
30-025-02424 29,436 634 1,550 16,720 8,894 496 1,142
30-025-02431 33,414 227 1,775 18,570 10,730 151 1,961
30-025-02432 47,259 - - - - - -
30-025-20377 44,825 761 2,590 27,970 11,080 2,424 -

Average 38,734 541 1,972 21,087 10,235 1,024 1,552
HCOs; bicarbonate
Ca calcium
cl chlorine
Na sodium
Mg magnesium
SO, sulfate

16000

15500

15000

Depth

14500

14000

13500

13000

25000

30000

TDS vs. Depth

35000

Salinity

40000

45000

Figure 17 — Devonian salinity data relative to collected depth. Data sourced from the USGS National

2.3.4 Lower Confining Zone — Simpson Group

Produced Waters Geochemical Database v3.0 (Blondes et al., 2018).

Lower confinement of the proposed Libby No. 1 and No. 2 wells is to be provided by the underlying
Simpson Group. The Simpson Group is composed of a complex series of interbedded stratigraphic
sequences, including interfingering shale, tight limestone, and silt with limited reservoir
development. Reservoir quality in the Simpson Group is restricted to coalescent shoreline sands
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present along the Central Basin Platform. These sands are thin, local in areal extent, and behave as
independent reservoirs. Deposition occurred during a period of marine transgression over the
undulated surface of the underlying Ellenburger Formation, where present (Merrill, et al., 2015;
Wright, 1965). However, offset openhole logs suggest the underlying Ellenburger Formation was
completely truncated and is absent from the geologic section in the area, as evidenced by the
interpretation presented in Figures 15 and 20.

The Simpson Group, as a whole, is anticipated to provide sufficient sealing characteristics to keep
injected fluids contained within the Siluro-Devonian injection interval. The Simpson Group is
anticipated to be encountered at approximately 16,600 ft at the proposed Libby injection site,
overlying the crystalline Precambrian basement with a gross thickness of approximately 385 ft.
Porosity and permeability reductions present within lower portions of the Montoya Formation are
anticipated to provide additional lower confinement to the Simpson Group.

2.3.5 Local Structure

The Libby No. 1 and Libby No.2 wells are located west of the CBP, generally beyond the extent of
regional faulting. The faults to the east are thrust faults associated with the uplift of the CBP and
tend to be oriented in a north-south direction, as previously presented in Figure 11 of Section 2.2.2,
Regional Faulting. A local structure map on top of the proposed Siluro-Devonian injection interval
is provided in Figure 18 with a red star representing the location of the Libby injection site. The map
references the modeled plumes, pressure front, regional fault interpretations published by Horne,
Hennings, and Zahm (2021), seismically identified faulting, and the cross section lines for Figures 19
and 20. The proposed injection wells are located down-dip, along the southwestern edge of a four-
way closure. Production occurred from the Siluro-Devonian section along the top of the structure,
with water saturation increasing down-dip towards the proposed injection site, located below the
initial oil-water contact.

The nearest fault identified from a 3D seismic is located approximately 1.9 miles east-northeast of
the proposed Libby injection site, and approximately 1.1 miles beyond the extent of the modeled
MMA. The nearest basement fault identified in published regional literature occurs approximately
2.65 miles northeast of the site, and approximately 1.8 miles beyond the extent of the modeled
MMA. Therefore, no faulting of the Siluro-Devonian has been published or identified within 1 mile
of the MMA.

The north-south and northeast-southwest structural cross sections are provided in Figures 19 and
20, respectively, and illustrate structural dips surrounding the Libby locations. The cross sections
also illustrate the lateral continuity of the Woodford Shale UCZ that immediately overlies the
proposed injection interval, approximately 175 ft to 205 ft thick.

Larger versions of Figures 19 and 20 are provided in Appendix A.
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Figure 18 — Top of Siluro-Devonian Structure Map. The red star represents the approximate location of the

proposed Libby No. 1 and No. 2 locations.
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2.3.6 Geomechanics

The fracture pressure gradient for the Siluro-Devonian through the Montoya section was estimated
using Eaton’s equation. Eaton’s equation is widely considered the standard practice for calculating
the fracture gradient (FG). Variables, such as Poisson’s ratio (v), overburden gradient (OBG), and
pore gradient (PG) can be changed to best reflect the site-specific injection and fracture pressure
gradient of the confining zone. The anticipated fracture gradient was derived from site-specific data,
literature reviews, and industry standard practices.

For the Siluro-Devonian formation, a PG of 0.465 pounds per square inch/foot (feet) (psi/ft) was
used. The OBG was chosen to be 1.0 psi/ft based on industry best practices when site—specific data
is unavailable. A Poisson’s ratio of 0.28 was used based on literature (Molina et al, 2017) for
carbonate formations. Using the variable values listed previously, an FG of 0.67 psi/ft was
calculated, based on the equation shown subsequently. A 10% safety factor was implemented,
thereby resulting in a maximum allowed BHP of 0.603 psi/ft. This safety factor was set to ensure
that the injection pressure never exceeds the fracture pressure of the injection zone.

For both the upper and lower confining intervals, a similar OBG and Poisson’s ratio as the injection
interval was assumed (Molina et al, 2017).

Table 2 provides the inputs and results of the FG calculations for the two Libby AGI wells.

Table 2 — Fracture Gradient for Upper Injection Interval

Parameter Injection
Interval
Overburden Gradient (psi/ft) 1.0
Pore Pressure Gradient (psi/ft) 0.465
Poisson’s Ratio 0.28
Fracture Gradient (psi/ft) 0.67
Fracture Gradient with 10% Safety Factor
. 0.603
(psi/ft)

The following steps were taken to calculate the fracture gradient:

vV
FG = 7— (0BG =pp) +pp
G = 0.28 (1.0 — 0.465) + 0.465 = 0.67
T 1-0.28"" ' ' o

FG with SF = 0.67 x(1—0.1) =0.603
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2.3.7 Injection and Confinement Summary

The modeled lithologic and petrophysical characteristics of the Siluro-Devonian at the Libby No.
1 and No. 2 locations agree with regionally published literature, which suggests the injection zone
provides the pore space required to effectively store modeled and proposed injection fluids. The
tight petrophysical properties and thick, regional nature of the overlying Woodford Shale indicate
that the formation is sufficient to serve as the upper confining zone. Beneath the injection
interval, low-permeability and low-porosity intervals of the lower Montoya Formation and
Simpson Group are unsuitable for fluid migration and serve as the lower confining interval.

2.4 Hydrology

Lea County, New Mexico, has more than 70,000 residents, with the county seat located in the
City of Lovington. Lea County covers approximately 4,400 square miles (sq mi) and is contained
within the Lea Soil and Water Conservation District. Groundwater resources represent the
primary source of irrigation and public water supply because surface water resources within the
county are limited to relatively small bodies of water, such as streams and small lakes.

2.4.1 Groundwater Resources

All potable groundwater use in the southern area of Lea County comes from three principal units:
the Dockum Group, Ogallala Formation, and Quaternary alluvium (Nicholson and Clebsch, 1961).
The top of the Rustler anhydrite is generally recognized as the lowest limit of potable water in
the region because “virtually all the water wells in the area bottom in Triassic or younger rocks”
(Nicholson and Clebsch, 1961). However, it should be mentioned that the Capitan Reef Complex
is also present in Lea County. Stratigraphic descriptions of anticipated formations in southern
Lea County are provided in Figure 21, as published by Nicholson and Clebsch (1961). The Figure
clarifies the general characteristics of local aquifers and their water-bearing properties.

Quaternary Alluvium

Quaternary sediment accumulations in Lea County form a series of alluvial deposits, likely
composed of both Pleistocene and recent-age material. The alluvium tends to gather in
topographical lows where portions of the underlying Ogallala Formation have eroded and
truncated from the geologic section (Nicholson and Clebsch, 1961). Based on reported depths
and water levels of offset water wells, the Quaternary alluvium likely represents the principal
aquifer in the vicinity of the proposed Libby No. 1 and No. 2 injection wells.

Ogallala Formation

The Ogallala Formation is Tertiary in age and primarily composed of unconsolidated calcareous
sand but includes minor amounts of silt, clay, and gravel. Gross thickness of the Ogallala
Formation ranges from only a few inches to nearly 300 ft; but, according to Nicholson and Clebsch
(1961), the formation “was completely removed, except for a few isolated remnants, and
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Quaternary deposits derived from Ogallala were laid down on the Mesozoic rocks” at the
proposed Libby locations (Nicholson and Clebsch, 1961).

Dockum Group

The Dockum Group is Triassic in age and primarily consists of red beds throughout the region.
Water production from the Dockum Group tends to occur from the Santa Rosa and Chinle
sandstones, which are similar in lithology and difficult to differentiate. The Santa Rosa primarily
consists of fine to coarse-grained sandstone and is approximately 160 ft to 300 ft thick in Lea
County. The Chinle primarily consists of red and green claystone with interbeds of fine-grained
sandstone and siltstone, and ranges from 0 ft to 1,300 ft thick in Lea County. The Chinle is thicker
in the eastern portion of the county and not anticipated to be present at the proposed Libby
injection site (Nicholson and Clebsch, 1961). A potentiometric surface map of Lea County is
provided in Figure 22.

Recharge of the aquifer occurs from precipitation onto overlying sand dunes; precipitation and
associated runoff where outcropped, and potentially from hydraulic communication with the
Ogallala Formation and alluvium, where present (Nicholson and Clebsch, 1961). The map
provided in Figure 23 illustrates average annual rainfall of southern Lea County, New Mexico,
from 1949 to 1955, in inches. The map suggests average rainfall ranged from 7 inches to 14
inches per year in the county, with approximately 9 inches per year at the proposed Libby
injection site (Nicholson and Clebsch, 1961). As of 1997, precipitation in Lea County was
approximately 15inches per year, and Lea County received approximately 16 inches of
precipitation in 2023. A TDS map of the Dockum Group is provided in Figure 24 to illustrate
salinities of the aquifers in the region. The map suggests the proposed Libby injectors are located
near the edge extents of the Dockum Group, with estimated TDS below 1,000 milligrams per liter
(mg/L). The map also indicates a TDS band greater than 20,000 mg/L in northern Lea County that
moves east into Texas.

Capitan Reef Complex

The Capitan Reef Complex overlies the Delaware Mountain Group and underlies the Salado
Formation. The complex extends from the Glass Mountains into Texas, moving north into Lea
and Eddy Counties in New Mexico, then back south to the Apache and Davis Mountains in
Culberson and Jeff Davis Counties in Texas. The reef complex is generally characterized by a
group of Permian carbonate reef deposits that include the Goat Seep, Capitan, and Carlsbad
limestones. Large-scale erosion during the Upper Guadalupian and Ochoan epochs was followed
by deposition of the Artesian Group, resulting in a complex depositional regime with variable
distribution patterns of individual facies (Standen et al., 2009).

The Artesian Group consists of Tansill (the youngest), Yates, Seven Rivers, Queen, and Grayburg
(the oldest) Formations that grade into the Capitan Reef Complex; with Grayburg and Queens
Formations grading to the Goat Seep Limestone, and the Tansil, Yates, and Seven Rivers
Formations grading into the Capitan Limestone. Thus, the Capitan Reef Complex represents and
amalgamation of several reef deposits interconnected by hydraulic communication. Figure 25
shows the Capitan Reef Complex system relative to the Rustler Formation, the base of fresh
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groundwater, and overlying groundwater resources discussed herein for additional context. Total

thickness of the reef complex can reach up to 2,000 ft (Standen et al., 2009).
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Figure 21 — Stratigraphic Units in Southern Lea County, New Mexico (modified from Nicholson and

Clebsch, 1961).
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Figure 22 — Potentiometric map of Lea County, New Mexico from 1995 to 1998 (Leedshill-Herkenhoff,
Inc. et al., 2000). The red star is the approximate location of the Delek Libby injection site.
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Figure 23 — Average Annual Rainfall in Southern Lea County, New Mexico in inches; 1949 to 1955
(modified from Nicholson and Clebsch, 1961). The red star is the approximate location of Delek Libby
injection site.

DKL Delaware Operating — NM, LLC — Libby AGI No. 1 and No. 2 — Subpart RR MRV Plan Page 43 of 96



+
Cimarron Beaver A
Colfax Texas
Union
Y Dallam Sherman | Hansford | Ochiliree | Lipscomb Bli
i
1
Mora ] -
Hardi /
e Hartley 2 Hutchinson | Roberts | Hemphil
+ o ore |
] u-..; = fig
San Miguel + i f (=] O hy +
({(:Iham Hie Carson Gray Wheeler |
o Beckham ‘ Washita
Quay @n =1 as ) e Caddo
i & [ OO
Guadalupe | e I//‘\ EO -%'o\\ Donley ] Greer Kiowa
o
\ = ) I L __EI'""'
Y ' P y s armon| o Comanche
= +Bammer {e] . ‘ Hall Childresd . Jackson
DeBaca ST [ Tillman
; 7 9 ‘i{ T ‘ Hardeman Cotton
’
e’ ",| Floyd Cottle Wilbarger o
LD Foard Wichiis
v ) W Clay
) ®
e '_*[. 28 A King Knox Baylor Archer
ickens
o
T
Jack
\‘ Kent Stonewall Had
lon Balance
-
A
Lea o \ 3t Fisher + Unbalanced
Gainy y | Dawson Jones
" o N c Balanced
Eddy
e} I8
2 W TDS (mgll)
I Andrews T:
100) 2% el ] <1,000
tDQg * § 1 Nolan
S BT [11,000- 5,000
n \
L BB ® ¢ g coke | oo | [T 5,000 - 10,000
\Enkler] ©€
= — [ 10,000 - 20,000
N g, =
& rd 1 Tom Green - 20’000
wes o
_ Va S =State Lines
O L__| Model Boundary
0 25 50 Py Schleicher - . . L
ecos fockett i __ ! Downdip Aquifer Limit
Miles e Sk Counties

Figure 24 — Total dissolved solids in groundwater from the Dockum Aquifer (Ewing et al., 2008). The red
star is the approximate location of Delek’s Libby injection site.
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Figure 25 — Capitan Reef Complex in Southern Lea County, New Mexico from West to East (modified from Standen et al., 2009).
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2.4.2 Surface Water Resources

As stated previously, surface water resources surrounding the Libby No. 1 and No. 2 wells are limited
to intermittent streams and small lakes. There are more than a dozen small lakes in Lea County,
New Mexico, the closest of which is Dagger Lake, located approximately 9 miles south-southwest of
the proposed well locations.

2.5 Reservoir Characterization Modeling

Rock Flow Dynamic’s tNavigator version 24.4 simulator was used to simulate the injection of acid
gas into the Siluro-Devonian Formation. Formation tops, net thickness maps, and formation extents
were created with the Kingdom software suite to support the permitting of the Libby No. 1 and No. 2
wells for oil and gas waste. The dynamic model is an advanced modeling and simulation platform
used for understanding reservoir dynamics, flow patterns, and risks associated with acid gas
injection. The target injection zone for oil and gas waste storage is located at a depth between
approximately 14,832 ft and 16,515 ft TVD.

The tNavigator software stands out as one of the most technically sophisticated tools for simulating
conventional, unconventional, and secondary recovery scenarios. The dynamic model uses
equation-of-state (EOS) algorithms along with some of the most advanced computational methods
to evaluate compositional, chemical, and geochemical processes and characteristics to produce
highly accurate and reliable simulation models for acid gas injection and storage. The tNavigator
model is used for area of review (AOR) modeling to delineate the active monitoring area (AMA) and
maximum monitoring area (MMA).

Numeric simulation was performed on this formation to predict the maximum extent of the gas
plume. The model predicted that the bottomhole pressure (BHP) does not exceed 90% “frac”
pressure of the uppermost perforation (i.e., 9,935 pounds per square inch [psi]). The maximum BHP
calculated in the model was 7,649 psi. The plume boundary was delineated using operational
assumptions of a 20-year injection period at an injection rate of 8 million standard cubic feet per
day (MMscf/d). In total, 58.4 billion cubic feet (bcf) of gas was injected into the Siluro-Devonian
Formation resulting in @ maximum build-up pressure of 1,169 psi.

The gas injectate is composed primarily of CO; and H,S. The anticipated area composition and
reservoir modeled percentages for the 20-year injection period are presented in Table 3.

The composition of the injectate may change slightly if additional sources are added.
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Table 3 — Expected/Modeled Initial Gas Composition.

tNavigator Modeled Composition
Component
(mol %)
Carbon Dioxide (CO,) 80%
Hydrogen Sulfide (H,0) 20%

The Siluro-Devonian is the target zone for the proposed Libby No. 1 and No. 2 injection wells. The
Kingdom and Petra software suite was utilized to determine the subsurface structure of the Siluro-
Devonian geologic model. The resulting map is provided in Figure 26.

The proposed Libby wells are located along the southwestern edge of a four-way closure, just west
of regional development of the CBP, and generally beyond the extents of associated faulting. The
nearest fault identified from 3D seismic is located approximately 1.9 miles east-northeast of the
proposed Libby injection site, and approximately 1.1 miles beyond the extent of the modeled MMA.
The nearest basement fault identified in published regional literature occurs approximately 2.65
miles northeast of the site, and approximately 1.8 miles beyond the extent of the modeled MMA.
Additional discussion of structure and faulting of the Siluro-Devonian section is available in Sections
2.2.2 and 2.3.5, Regional Faulting and Local Structure.
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Figure 26 — Siluro-Devonian Structure Contours Map
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Porosity distribution across the reservoir zones has been mapped using average porosity values
derived from local well data, thereby ensuring spatial accuracy. These values have been correlated
with impedance characteristics to enhance the reliability of the porosity maps. The porosity varies
across the eight distinct reservoir zones, providing critical insights for reservoir characterization and
simulation. Permeability distribution has been mapped for the eight distinct reservoir zones using
average permeability values derived from both published and collected Siluro-Devonian data. This
data has been calibrated against nearby, history-matched operating data from within the Siluro-
Devonian to ensure accuracy and relevance. Figure 27 provides the pore volume (PV) weighted
average of the porosity property in the dynamic model.
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Figure 27 — Pore Volume Weighted Average Porosity Distribution.

Once the porosity property was distributed in the geologic model, a porosity-permeability equation was then applied. This application
was done to estimate the permeability across the model. The porosity-permeability was first determined from core data through a
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literature review. Model sensitivities were then run to match historical saltwater disposal (SWD) well bottomhole pressures to more
realistic values by modifying the equation to more accurately characterize the injection formation. Figure 28 provides the PV weighted
average of the permeability property in the dynamic model.
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Figure 28 — Pore Volume Weighted Average Permeability Distribution
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At the initialization, the reservoir is assumed to be an aquifer filled with 100% brine. The salinity of
the formation is estimated to be 35,000 ppm, which is typical for the region and formation. The
pore pressure gradient used follows standard industry practices for the region and is presumed to
be 0.465 psi/ft. The reservoir temperature is estimated to be 200 degrees Fahrenheit (°F), on
average.

An infinite-acting reservoir was created at the edges of the dynamic model to simulate boundary
conditions. Core data from a literature review was used to determine residual gas saturation
(Ruppel and Holtz, 1994). Core data from the literature review was also used to determine relative
permeability curves between C0; and the connate brine within analogous carbonate rock formations
(Ruppel and Holtz, 1994). The key inputs used in the models include an irreducible water saturation
of 40% and a maximum residual gas saturation of 20%.

The grid contains 162 blocks in the x-direction (east-west) and 220 blocks in the y-direction (north-
south), resulting in a total of 35,640 grid blocks per layer. Each grid block spans dimensions of 200 ft
by 200 ft. This configuration yields a grid size measuring 32,400 ft by 44,000 ft, equating to just
under 52 sq mi in area. There are 245 layers in the z-direction, which result in a total model count
of 8,731,800 grid blocks (~7.9 million active grid cells after pore volume cutoffs are applied).

2.6 Simulation Modeling

The primary objectives of the model simulations were as follows:

1. Estimate the maximum areal extent and density drift of the gas plume after injection.

2. Determine the ability of the target formation to handle the required injection rate without
fracturing the injection zone.

3. Assess the likelihood of the gas plume migrating into potential leak pathways.

Two scenarios were run to delineate the AMA and MMA. The first scenario had acid gas injection
into Libby No. 1; whereas the second scenario injected into Libby No. 2. The total combined acid
gas plume of both wells was used to determine the AMA and MMA. Each scenario contained the
exact same inputs and assumptions.

The reservoir is assumed to be an aquifer filled with 100% brine. The salinity of the formation is
estimated to be 35,000 ppm, typical for the injection zone depth within the region. Though the
actual injectate may have trace amounts of other constituents, the gas stream is assumed to be
composed of 80% CO, and 20% methane (CHa), as stated previously. The plume boundary was
defined by the maximum gas saturation in the aquifer. A value of 3% gas saturation was used to
determine the boundary of the plume for both models. Core data was used to help generate relative
permeability curves (Ruppel and Holtz, 1994). Cores that most closely represent the Siluro-Devonian
were identified, and the Corey-Brooks equations were used to develop the curves. The initial
reservoir pressure gradient was determined to be 0.465 psi/ft based on industry best practices. The
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fracture gradient of the injection zone is estimated to be 0.67 psi/ft, which was determined using
Eaton’s equation. A 10% safety factor was then applied to this number, putting the maximum BHP
allowed in the models at 0.603 psi/ft.

The model runs for a total of 80 years, comprised of 10 years of historical SWD well injection, 20
years of active injection through Libby No. 1 and 2 wells, and 50 years of density drift. An injection
rate of 8 MMscf/d was implemented during the 20 years of total active injection, after which, the
wellbore is shut in for the remainder of the simulation. Figures 29 through 32 show the gas plume
at the end of injection and the end of the density drift period when the plume stabilizes for Libby
No. 1 and No. 2 wells, respectively.
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Figure 29 — Libby No. 1 Areal View of Plume at End of Injection.
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Figure 30 — Libby No. 1 Areal View of Plume at 50 Years After Shut-in.

DKL Delaware Operating — NM, LLC — Libby AGI No. 1 and No. 2 — Subpart RR MRV Plan Page 55 of 96




Saturation of Gas
(Mlax) X

0.60

3000  ®OOOD 5000 'I2DDII41

5000 10000 15000 20000 25000 30000

Figure 31 — Libby No. 2 Areal View of Plume at End of Injection.
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Figure 32 — Libby No. 2 Areal View of Plume at 50 Years After Shut-in.
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Figure 33 shows the BHP and surface pressure during the entire modeled time (i.e., 70 years). Figure
34 shows the surface injection rate during injection (i.e., 20 years). The BHP reaches a maximum
value of 7,241 psi in Libby No. 1 and 7,649 psi in Libby No. 2. This buildup of 716 psi in Libby No. 1
and 1,169 psi in Libby No. 2 keeps the BHP lower than the fracture pressure of 9,935 psi. The
bottomhole pressures during the entire modeled period are displayed in Table 4.
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Figure 33 — Bottomhole Pressures During the Entire Modeled Time.
Table 4 — Bottomhole Pressures During the Entire Modeled Time.
Time from Start of Libby No. 1 BHP Libby No. 2 BHP
Injection (years) (psi) (psi)
0 6,525 6,480
5 7,187 7,451
10 7,215 7,466
15 7,230 7,475
20 (End of Injection) 7,241 7,483
30 6,589 6,528
40 6,602 6,539
50 6,608 6,547
60 6,611 6,553
70 (End of Model) 6,615 6,557
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The linear behavior of the gas rate (MMscf/d) in Figure 34 indicates that the target formation can
receive the desired rate of 8 MMscf/d without violating permitted surface pressure conditions and
fracturing the formation. Of the total 8 MMscf/d of gas that the Libby No. 1 injects, CO, accounts
for 6.4 MMscf/d, and H,S accounts for 1.6 MMscf/d of the total rate.

10

Gas Injection Rate (MMscf/Day)
(4]

1

— = Gas Rate

o !
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Figure 34 — Combined Gas Injection Rate for Libby No. 1 and No. 2 wells.
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SECTION 3 — DELINEATION OF MONITORING AREA

The delineation of the Maximum Monitoring Area (MMA) and the Active Monitoring Area (AMA) as
described in the U.S. Environmental Protection Agency (EPA) 40 CFR §98.448(a)(1) is discussed in
this section.

3.1 Maximum Monitoring Area

The MMA is defined as equal to or greater than the area expected to contain the free-phase CO;
plume until the plume has stabilized, plus a surrounding buffer zone of at least one-half mile, as
shown in Figure 35. Numerical simulation was used to predict the size and drift of the plume.
Reservoir modeling was used to determine the areal extent and density drift of the plume, as
described in Section 2.6. The model considers the following:

e Offset well logs to estimate geologic properties

® Petrophysical analysis to calculate the heterogeneity of the rock

® Geological interpretations to determine faulting and geologic structure

e Offset injection history to adequately predict the density drift of the plume

At the end of the injection period in Year 20, the areal extent of the plume covers 476 acres. The
maximum distance between the wellbore and the edge of the plume is approximately 3,645 ft. After
an additional 50 years of density drift and the plume is stabilized, and the areal extent of the plume
covers 651 acres. The maximum distance to the edge of the plume at stabilization is approximately
4,303 ft. Figure 35 shows the plume area at the end of 50 years (stabilization) represented by the
green line area, plus a one-half mi buffer represented by the dashed red line (MMA).

3.2 Active Monitoring Area

The AMA boundary is established by superimposing the area based on: (1) the anticipated plume
location at the end of year (t), plus a surrounding buffer zone of one-half mi, with (2) the area
projected to contain the free-phase CO; plume at the end of year (t + 5).

In this MRV plan, the AMA is set equal to the MMA. This setting provides consistent monitoring and
sampling points throughout the life of the project.

DKL Delaware Operating — NM, LLC — Libby AGI No. 1 and No. 2 — Subpart RR MRV Plan Page 60 of 96



T20S R34E

T208 RME
T208 RISE

n

Libby AGI No. 001 & No. 002
Maximum Monitoring Area
Delek Logistics

Lea County, NM

Drawn by ASG_| Date: 6/13/2025 | Approved by: DL

PCS: NAD 1383 State Plane New Mexico Eazt FIPS 3001

LONQUIST

+ Lty AGIS

o LkbyAGINo.2BML
""" Libby AGI No. 2 Proposed Directions
Libby AGI's End of Infection Plume

Libby AGI'S 50 Yesr Plume Extent Gas
Stabalzation

_ __ Lty AGIs Madmum Monitoring Ares (50
5 Year Plume ot Suablization plus 8 1/2- Mike
Busfer)
i 1 Section (NM-PLSS 15t Div.)

1 TownshinRange (NM-RLSS)

cwavEs

Lovwngon

Anesdy
MAP EXTENT

TEXAS

o6 05315) R34E

—— ——— ———————————————) V|| LES gy

J- ?,

Figure 35 — Delineation of Maximum Monitoring Area.
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SECTION 4 — POTENTIAL PATHWAYS FOR LEAKAGE

Potential CO, leakage pathways to the surface within the MMA are identified in this section and
evaluated in Table 5 for likelihood, magnitude, and timing. The potential leakage pathways include

the following:

® |eakage from surface equipment

® |eakage from existing wells within MMA
e |Leakage from future drilling in MMA

e |eakage through faults and fractures

® Leakage through the upper confining zone (UCZ)
e |eakage from natural or induced seismicity

Table 5 — Potential Leakage Pathway Risk Assessment.

Potential Leakage
Pathway

Likelihood

Magnitude

Timing

Surface Equipment

Possible during injection
operations.

Low. SCADA systems
detect leaks and execute
safety shutdown
procedures.

During active
injection.

Existing wells
within the MMA

Low. The plume does not
reach other penetrating
wells in the MMA; only

three wellbores penetrate
the Devonian within the

MMA.

Low. Two wellbores are
new construction and one
well has been plugged and

abandoned. There are
multiple confining zones
above the injection zone to
prevent migration to the
surface.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

Future wells within

Low. Offset Devonian wells
are unlikely. NMOCD would

Low. NMOCD would
require any new wells
penetrating the injection
intervals to be constructed

During active injection
and until the plume

review do not extend to the
surface.

offset faults.

the MMA require a proper well design | to prevent migration of H,S. stabilizes 50 years
to prevent migration of H,S. Multiple confining zones after injection ceases.
above the injection zone
prevent migration of H,S.
Low. No faults were
identified within the MMA. | Low. UCZs should contain | During active injection
Faults and Siluro-Devonian level faults any leakage that would and until the plume
fractures identified within the area of migrate through deep stabilizes 50 years

after injection ceases.
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Potential Leakage
Pathway

Likelihood

Magnitude

Timing

Upper confining
layers

Low. The UCZs have
sufficient thickness,
continuity, and confining
characteristics.

Low. Leakage out of the
Siluro-Devonian injection
interval is unlikely to occur
because of the extent of
the UCZs.

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

Natural or induced
seismicity

Low. A review of local
seismicity data shows there
are no earthquakes of
magnitude 2.0 or greater
indicating a low probability

Low. The UCZs should
prevent migration out of
the injection intervals in

the event of induced

During active injection
and until the plume
stabilizes 50 years
after injection ceases.

seismicity.

of a significant event.

Magnitude Assessment Description

Low - catergorized as little to no impact to safety, health and the environment and the costs to mitigate
are minimal.

Medium - potential risks to the USDW and for surface releases does exist, but circumstances can be
easily remediated.

High - danger to the USDW and significant surface release may exist, and if occurs this would require

significant costs to remediate.

These potential leakage pathways have the highest risk of leakage during the injection period. After
the injection ceases in 2045, the risk of leakage from the offset wells, fractures, etc., is reduced until
the plume fully stabilizes in 2095 based on the plume model. The risks associated with leakage from
the surface equipment are eliminated after the injection wells are plugged and the associated
surface equipment decommissioned.

4.1 Leakage from Surface Equipment

The DKL Libby Gas Plant and the associated piping to the Libby No. 1 and No. 2 wells are newly
constructed facilities that use applicable industry standards for compliance and safety. A pipeline
carries the acid gas stream from the exit of the amine treater at the DKL Libby Gas Plant to the Libby
No. 1 and No. 2 injection wells. The pipeline and injection wellheads are potential sources of leakage
during injection operations, as the flanged connections and valves are the most likely failure points
of the surface equipment. Also, damage may occur if any of the surface equipment is compromised
because of an accident, corrosion, or a natural disaster, resulting in the release of the injectate.

Delek will design, construct, and operate these facilities consistent with internal engineering
standards, industry specifications, and practices that meet or exceed these industry codes to ensure
potential failure points are limited. Detectors for H.S are installed at key locations around the
facility, as shown in the facility safety plot plan in Figure 36 and in Appendix B. These devices are
continuously monitored by the Supervisory Control and Data Acquisition (SCADA) system and will
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alarm at set points based on H3S exposure limits, as recommended by the Occupational Safety and
Health Administration (OSHA).
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Figure 36 — Facility Safety Plot Plan.
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Important safety systems are designed and constructed into the facility to provide safe operations.
These systems include emergency shutdown (ESD) valves, with high- and low-pressure shut-off
settings to isolate the plant, pipeline, and Libby AGI wells. Delek has also installed a flare stack to
safely depressurize the plant and piping during an operating event.

Any release of H,S/CO; is quickly identified because of the real-time monitoring systems in place at
the DKL Libby Gas Plant, as listed subsequently in Table 6. The safety systems and protocols
implemented minimize the release volume. The acid gas stream injected into the AGI well can
include trace amounts of methane, nitrogen, and other compounds. The CO: injected into the AGI
wells is from the amine treater in the DKL Libby Gas Plant. If any leakage is detected, the volume of
CO; released is quantified based on the operating conditions at the time of release, as stated in
Section 7 in accordance with 40 CFR §98.448(a)(5). Delek concludes that the leakage of CO, through
the surface equipment is unlikely.

Table 6 — Leakage Monitoring Equipment at the DKL Libby Gas Plant and AGI Wells.

Device Location Set Point
. 10 ppm High Alarm
H,S detectors Libby AGI No. 1 90 ppm Emergency Shutdown
. 10 ppm High Alarm
H,S detectors Libby AGI No. 2 90 ppm Emergency Shutdown
10 ppm High Alarm
H,S detectors In-plant detectors 90 ppm Emergency Shutdown
Flare stack Plant site N/A
In-plant (downstream of the Calibrated in accordance with API
AGI flowmeter . . e
amine unit) specifications
Emergency shutdown In-plant detectors 90 ppm Emergency Shutdown
Emergency shutdown AGI well sites 90 ppm Emergency Shutdown

4.2 Leakage from Wells in the MMA

4.2.1 Existing Oil and Gas Wells

The Libby AGI wells are designed to prevent leakage from the injection interval to the surface
through a special casing and cementing designs, as depicted in the schematics provided in Figures
37 and 38. Additionally, each well will be equipped with a pressure-limiting device and a one-way
safety valve installed in the tubing string approximately 250 ft below the surface to prevent flow
back out of the formation in the event of a failure of the injection equipment. Injection pressure,
temperature, rate, and annular pressure will be monitored continuously. The annular space
between the injection tubing and the casing will be filled with a biocide and corrosion-inhibited
diesel. Annual mechanical integrity tests (MITs), as required under New Mexico Administrative Code
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(NMAC) §19.15.26.11 [40 CFR §146.23 (b)(3)], are to be performed to verify that each well and
wellhead can contain the appropriate operating pressures. If an MIT indicates a leak, the well is
then isolated, and the leak is mitigated to prevent leakage of the injectate to the atmosphere.

A map of oil and gas wells identified within the MMA (one-half mile buffer beyond stabilized plume
extent) is provided in Figure 39. The map is also included in Appendix C for reference, along with a
summary table of the wells identified within the MMA. The table includes total depth (TD) of the
identified wells to clarify productive depth intervals relative to targeted formations of the proposed
Libby No. 1 and No. 2 injectors.

The majority of the oil and gas production identified within the MMA is developed in the shallow
Yates and Seven Rivers Formations or the deeper Bone Spring and Wolfcamp Formations.
Production from the Yates and Seven Rivers Formations within the MMA generally occurred at
depths of 3,300 ft to 4,000 ft, and production from the Bone Springs and Wolfcamp Formations
generally occurred between depths of 9,500 ft to 11,600 ft.

Only three wells within the MMA were identified to have penetrated the proposed injection zone
(AP1 Nos. 30-025-02501, 30-025-23578, and 30-025-44288). Figure 40 identifies the locations of
these wells, which represent the only potential conduits identified within the MMA. The Federal C
No. 1 zone (APl No. 30-025-23578) drilled through the Woodford Shale UCZ and approximately 18
ft into the proposed Siluro-Devonian injection zone, where it reached a total depth of 14,939 ft. The
well did not produce from the Siluro-Devonian but did produce a small amount of oil from a
comingled completion of the shallow Yates and Seven Rivers Formations. The Neal No. 3 (API No.
30-025-02501) fully penetrated the Woodford Shale UCZ and reached a total depth of 15,000 ft
within the Fasken Formation (Wristen Group), while the Libby Berry Fee SWD well (APl No. 30-025-
442388) fully penetrated the Fasken Formation and reached a total depth of 16,000 ft within the
Fusselman Formation; both wells inject into the same interval proposed for injection into the Libby
wells. Historical pressure data reported for the Libby Berry Fee SWD well was incorporated into
modeling to understand the potential effects on pressure and the resulting plume migration. By the
time the plumes reach these two wells, the saturation of the CO; is low (likely <5%) and therefore
has a low probability of creating leakage pathways, because the fluid in the reservoir at that point
does not experience a significant drop in potential of hydrogen (pH). The magnitude of such leakage,
if it occurs, is very low, because at that saturation, the amount of free CO; available to release
through a pathway is negligible.

The Libby No. 1 and No. 2 wells are designed to prevent the migration of fluids from the Siluro-
Devonian injection zone. The two Siluro-Devonian penetrators discussed previously (API Nos. 30-
025-23578 and 30-025-44288) are the main potential conduits for potential release of CO, through
existing wells, unless new wells are drilled within the MMA. Delek works with other operators and
the NMOCD to ensure that any future wells drilled in the MMA are located and/or designed to
ensure being protected against leakage.
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Figure 37 — Libby No. 1 Wellbore Schematic.
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Figure 38 — Libby No. 2 Wellbore Schematic.
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Figure 39 — All Oil and Gas Wells within the Maximum Monitoring Area.
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4.2.2 Future Drilling

Potential leakage pathways caused by future drilling in the area are possible but not expected to
occur. The Siluro-Devonian and deeper formations around the DKL Libby Gas Plant are non-
productive and used primarily as Class Il disposal wells. Any future drilling to these depths would
be for similar Class Il acid gas or saltwater disposal wells, for which the permitting is tightly regulated
by the NMOCD.

Any drilling permits issued proximal to the Libby AGI wells must comply with NMAC §19.15.26.9
(entitled Casing and Cementing of Injection Wells) and NMAC §19.15.16.10 (entitled Casing and
Tubing Requirements). These regulations require operators to case injection wells “with safe and
adequate casing or tubing to prevent leakage and set and cement the casing or tubing to prevent
the movement of formation or injected fluids from the injection zone into another zone or to the
surface around the outside of a casing string.”

4.2.3 Freshwater Wells

A review of New Mexico’s Office of the State Engineer (OSE) online database identified nine offset
groundwater wells within the MMA boundary of the Libby AGI wells. The location of identified
groundwater wells near the proposed Libby injection site is provided in Figure 41 and a groundwater
summary is provided in Table 7. The closest offset groundwater well to the Libby injection site is
well No. CP-01691-POD1, located approximately 0.4 miles east-northeast at a total depth of 100 ft.
The deepest identified groundwater well is the CP-01391-POD1, which reached a total depth of
1,350 ft, and is still significantly shallower than the Woodford Shale, the UCZ proposed for Siluro-
Devonian injection.

The surface, intermediate, and production casing strings in the Libby No. 1 and No. 2 wells, as
previously shown in Figures 37 and 38, are designed to protect the shallow aquifers with freshwater
potential consistent with applicable NMOCD regulations for this location. The wellbore casings and
specialty cements also prevent CO; leakage to other formations and the surface along the borehole.
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Figure 41 — Groundwater wells within the MMA.
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Table 7 — Groundwater Well Summary.

Area of Review: Groundwater Wells List
POD FILE NO. OWNER'S NAME OWNER ADDRESS CITYISTATEZIP LAT.NADS3 | LONG. Nad 83 WELL USE WATER LEVEL (°T.) | TOTAL DEPTH (FT.) | DATE DRRLLED
CP-00567-POD1 Prilp: Pevoieum Company 4th & Wazhington Streets Odesza TX,79761 32552082 -102.538385 Cathodic protection weil NA 00 18891220
cPcosts Berry gox 160 Eurice NM, 88231 32548518 102525534 | 72-12-1 Ivestock watering NA 288 18891220
CP-01204-POD1 2keen 1508 W. Riversice Or. Carizbad NM 28220 32548972 102522184 | T1E1OC _m"“:‘“ festock NA 170 10/82013
72-12-1 Prospectng or
CP-01289-POD1 Cog Operating Po Box 692 Tatum NM,28267 3253128 -103.540778 Geveiopment of natury 651 1222 s/2014
resource
72-12-1 Prospectng or
CP-01288-POD1 Cog Operating Po Box 692 Tatum NM,28267 32830722 -102.53978 Geveiopment of natury 758 1255 122212014
resource
CP-01330-POD1 Atxinz Engr Aszoc inc 2304 W 2na 2veet Roswell NM 88201 3253238 -102.549584 Commercial 654 1248 s292014
©P-01291-POD1 Atkins Engr Azzoc Inc 2904 W 2na 2veet Roswell NM 88201 32532194 -102.542916 Exploration NA 1350 18931220
CP-01691-POD1 3 Bear Energy Lic 4000 N Bip Spring Sute 401 Midand TX.79705 3254383 -102.526791 Monitoring wet NA 1c0 18991230
72-12-1 Sanitary In conjunction
cP-01859-POD1 3 Bear Delaware Operatng Nm 1512 Larmer 5t Ste 540 Denver C0,80202 32540523 -102.524316 e NA 160 18991230
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4.3 Leakage Through Faults or Fractures

As discussed in Section 2.2.2 and Section 2.3.5, regional interpretations published by Horne,
Hennings, and Zahm (2021) and seismic evaluation agree that there is no faulting in the targeted
formations within the modeled plume extent or MMA of the proposed injectors. Additionally, faults
located near the Libby project but outside of the MMA are interpreted by Horne, Hennings, and
Zahm (2021) to have a displacement less than the thickness of the UCZ, further reducing the
likelihood of injected fluids breaching the UCZ. Any injected fluids breaching the Woodford Shale
or transmitting through an unknown fault, have additional confinement to be found within clay-rich,
tight-lime, and evaporitic intervals present within the Bone Spring, San Andres, Castile, and Salado
Formations.

4.4 Leakage Through Confining Layers

The Woodford Shale is a competent sealing formation that immediately overlies the proposed
Siluro-Devonian injection interval with a gross thickness of approximately 190 ft. The Woodford
Shale contains ideal properties to prevent the migration and keep the injected fluids isolated to the
injection interval. This sealing capability of the Woodford Shale is validated through modeling and
demonstrated in the significant amount of injection operations into the Siluro-Devonian in Lea
County, New Mexico. The formation also provided the seal for a number of historical oil and gas
fields in the Permian Basin, where the formation blanketed over Siluro-Devonian structures.
Additional confining intervals are provided by salt, shale, and tight carbonates present between the
Woodford Shale and shallow groundwater. These confining intervals alleviate the threat of
migration of proposed injected fluids into either the USDW or to the surface.

4.5 Leakage From Natural or Induced Seismicity

The Libby No. 1 and No. 2 wells are situated within the Delaware Basin region, an area that has
experienced a number of seismic events in recent history. An evaluation of historic seismic data
available from the USGS Advanced National Seismic System and the New Mexico Tech Seismological
Observatory (NMTSO) website yielded 44 seismic events greater than 2.0 magnitude within a 25-
kilometer (km) (15.5 mi) radius of the wells, the search radius suggested by New Mexico for
historical seismic investigations. However, the evaluation only identified four events with a
magnitude of 2.0 or greater within 9.08 km of the proposed wells, demonstrating a relative decrease
in recent seismicity within the MMA.

Figure 42 clarifies the location of identified events greater than 2.0 magnitude, differentiated by
data source. The closest recorded event in the USGS database occurred approximately 11.1 km (6.9
mi) southeast of the proposed Libby injection wells, and the closest recorded event in the New
Mexico Tech database occurred approximately 6.8 km (4.2 mi) southwest of the proposed Libby
injection wells. The events were recorded at an average focal depth of approximately 5.6 km
(18,372 ft), indicating their occurrence within the Precambrian basement rock, and tend to occur
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proximal to basement faulting published by Horne (2021); however, the seismic datasets do not
differentiate whether the events were naturally occurring or induced.

There are no indications of faulting present within the modeled MMA of the Libby injection wells
that could be affected by injection, and the UCZ consists of nearly 200 ft of low-permeability, ductile
shale. Consequently, the risks associated with migration of injected fluids out of the injection
interval are unlikely. Stringent operating procedures are to be programmed into the SCADA and
control systems to ensure operating pressures stay below the fracture gradient of both the injection
and confining intervals. Moreover, continuous well monitoring is to be performed in conjunction
with monitoring of the USGS and NMTSO online databases to promptly identify any operational
irregularities or increases in nearby seismic activity.
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Figure 42 — Local Seismicity Review Map with Nearby Seismic Monitoring Stations.
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SECTION 5 — MONITORING FOR LEAKAGE

This section outlines Delek's approach to identifying and measuring surface leakage of CO; through
the pathways described in Section 4, in accordance with 40 CFR §98.448(a)(3). Because the injected
stream includes both H>S and CO,, HS serves as an indicator of CO, leakage, meaning the systems
designed to monitor H>S also indicate releases of CO,. Table 8 provides an overview of the
monitoring efforts for potential pathways for surface leakage. Monitoring takes place either during
the 20-year injection period or until injection stops, followed by 50 years of the post-injection phase
until the plume stabilizes.

Table 8 — Summary of Leakage Monitoring Methods.

Leakage Pathway Monitoring Method Frequency
Fixed H,S detectors throughout the AGI facility Continuous

Surface Equipment Visual inspections Daily

SCADA continuous monitoring of the AGI .
. Continuous
facility
SCADA Continuous Monitoring at the AGI Well Continuous
Mechanical Integrity Test of the AGI Well Annually
Existing Wells Visual Inspections As needed
Annual soil gas sampling at well locations that
.- Annually
penetrate the UCZ within the MMA
Compliance with NMOCD regulations During operations
Drilling through MMA
Monitor Drilling Activity During operations
SCADA Monitoring at the AGI Well (volumes .
Faults and Fractures Continuous
and pressures)
Upper Confining Layer SCADA Monitoring at the AGI Well (volumes Continuous
and pressures)

Natural or induced seismicity Seismic monitoring station Continuous
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5.1 Leakage From Surface Equipment

The DKL Libby Gas Plant and AGI wells are designed and constructed to inject CO2 and H,S according
to industry best practices and standards to minimize the potential leakage points. Critical areas
within the facility are constructed with materials that are National Association of Corrosion
Engineers (NACE) and APl compliant. The DKL Libby Gas Plant operations are monitored and
controlled with Distributed Control System (DCS) and Supervisory Control and Data Acquisition
(SCADA) systems providing 24/7 operational supervision. Baseline atmospheric H,S/CO;
concentrations are to be established during commissioning of the amine unit. Ambient H.S
detectors are located throughout the DKL Libby Gas Plant and near the AGI wells with local alarms
and are connected to the SCADA system for continuous monitoring.

Field personnel conduct routine field inspections of detectors, gauges, and leak indicators, such as
vapor plumes and ice formations. The internal and external corrosion control programs are be
monitored for effectiveness by way of periodic inspection of surface equipment, analysis of liquids
collected directly from the line, and cathodic protection system inspections.

Safety systems include emergency shutdown (ESD) valves that can isolate segments of the facilities
and the Libby No. 1 and No. 2 wellheads. Pressure relief valves are to be located along pipelines to
prevent overpressuring, and flares installed are to allow piping and equipment to be vented and de-
pressured under safe and controlled operating conditions. In addition, the fixed infield H,S specific
alarms have setpoints at 10 ppm and alarm at 15 ppm. Delek field personnel are to be required to
wear personal H,S detectors that trigger an alarm at 10 ppm and CO; alarms to trigger higher than
0.5%. In the event of an alarm, an immediate response to protect personnel and verify properly
working detectors is taken. Subsequent actions are taken to secure the facility and mitigate
potential leaks. A safety plot plan for the DKL Libby Gas Plant is provided, as shown in Figure 36 and
included in Appendix B.

Pressures, temperatures, and flow rates through the surface equipment are continuously monitored
during operations. If a release occurred from surface equipment, the amount of CO; released is
guantified based on the operating conditions, including pressure, flow rate, percentage of CO; in
the acid gas stream, size of the leak-point opening, and duration of the leak. In the unlikely event a
leak occurs, Delek then quantifies the leak in accordance with the strategies discussed in Section 7
and with 40 CFR §98.448(a)(5) and §98.444(d).

5.2 Leakage From Wells Within MMA

Delek continuously monitors and collects injection volumes, pressures, and temperatures through
their SCADA systems for the Libby AGI wells. This data is to be reviewed by qualified personnel and
follows response and reporting procedures when the data is outside the normal operating range. A
change of injection or annular pressure indicates the presence of a possible leak and is thoroughly
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investigated. In addition, the annual MITs, as required by the NMOCD, would also indicate the
presence of a leak. Upon a negative MIT, the well would be isolated, and the leak mitigated.

In addition to the fixed monitors described previously, Delek also establishes and operates an infield
monitoring program to detect CO; leakage within the MMA. This program includes H,S monitoring
as a proxy for CO; at the AGI well sites and annual soil gas samples taken near identified wells within
the MMA. The samples are analyzed by a qualified third party and used to establish a monitoring
baseline. Before approval and implementation of the MRV plan and through the post-injection site
care period, Delek will have these monitoring systems in place.

5.2.1 Leakage From Existing Oil and Gas Wells

There are three wells within the MMA that penetrate the injection interval, thereby creating a
potential leakage pathway out of the injection interval. Two of these wells (02501 and 44288) are
existing Siluro-Devonian SWD wells operated by Delek. Neither of these wells are in the stabilized
CO2 plume. The third well (23578) is an oil well that has been plugged and abandoned, consistent
with the requirements of the NMOCD. Therefore, the possibility of leakage from these three wells
is remote.

5.2.2 Leakage From Future Wells Within MMA

5.2.2.1 Libby No. 1 and No. 2 Injection Wells

The Libby No. 1 and No. 2 wells are engineered to prevent any fluid migration from the injection
interval to the surface. The casing strings for the Libby No. 1 and No. 2 wells are designed in
accordance with NMOCD applicable regulations to safeguard shallow freshwater aquifers and
USDWs. The construction will contain premium materials, including corrosion-resistant casing and
cement across the lower confining zone, injection interval, and UCZ. The well designs are illustrated
in Figures 37 and 38. The likelihood of leakage from the Libby AGI wells is remote.

Delek will ensure the continuous monitoring and collection of data, including injection volumes,
temperatures, pressures, and gas composition data for the Libby No. 1 and No. 2 wells. The data
will be recorded by the SCADA system and reviewed by qualified personnel who respond according
to reporting procedures if set performance limits are exceeded. A temperature and pressure gauge
is placed at the wellhead in the injection stream, and a pressure gauge is placed on the casing
annulus. Changes in annular pressure signal the presence of a possible leak.

The Libby No. 1 and No. 2 wellsites are to be equipped with an ESD valve and gas monitors, as
illustrated in Figure 36. Figure 36 also shows the location of the flow meter to be used to calculate
the total mass of CO; (in metric tons) as injected into the facility each year, in accordance with 40
CFR §98.444(b). A higher resolution version of this figure is provided in Appendix B.
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NMOCD regulations require that an MIT be performed annually to confirm that the well and
wellhead can properly hold the appropriate amount of pressure. Should an MIT indicate a leak, the
well is then isolated, and the leak quickly resolved to prevent leakage to the atmosphere.

5.2.2.2 Libby No. 1 and No. 2 Injection Wells

Delek will routinely monitor for permits and drilling activities within the MMA and coordinate with
the NMOCD and those operators to ensure the well designs have sufficient casing and cement both
above and across all potential flow zones and zones containing corrosive formation fluids to ensure
the likelihood of leakage from possible new wells is remote.

5.2.3 Leakage Through Groundwater Wells Within MMA

There are nine existing groundwater wells identified within the MMA. All of these wells are outside
the projected 50-year stabilized plume. Delek is negotiating access rights to multiple sites for the
collection of groundwater samples. These samples will be analyzed by a third-party laboratory on
an annual basis. The approximate locations of these three groundwater monitoring wells are shown
in Figure 43.

Published literature of the Woodford Shale suggests the UCZ is a thick, regionally extensive, clay-
rich shale with sufficient petrophysical properties to prevent the migration of fluid from the
underlying proposed Siluro-Devonian injection zone. Additional confinement is provided by
evaporites, shale, and tight carbonates present between the Woodford Shale and shallow
groundwater potential. These additional confining intervals alleviate the threat of migration of
proposed injected fluids into the USDW or to the surface, should they transmit above the
established UCZ.
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5.3 Leakage Through Faults, Fractures, or Confining Layer

Delek will operate the Libby No. 1 and No. 2 wells at injection pressures below what would fracture
the injection formation, thereby minimizing the potential for induced seismicity. Delek will use
SCADA automated systems to continuously monitor operations at the Libby No. 1 and No. 2 wells.
Alerts will be triggered if any deviations from normal operating conditions occur that indicate
movement into potential pathways, such as faults or breakthrough of the confining seal. Field
personnel will review any such alert and, if necessary, take action to shut in the well.

Should CO; migrate vertically, the magnitude risk of this event is very low, as the UCZs have
adequate confining properties to prevent migration out of the injection interval. In the unlikely
event a leak occurs, Delek will quantify the leak using the strategies discussed in Section 7, or as may

be applicable, provided in 40 CFR §98.443 based on the actual leakage circumstance.

5.4 Leakage Through Natural or Induced Seismicity

While the likelihood of a natural or induced seismicity event is low, Delek plans to use the nearest
TexNet Seismic Monitoring Station (NMO03) as the monitoring system check for activity near the
Libby AGI wells. The closest station (NMO03) is approximately 12.2 km south-southwest of the well
locations, as shown previously in Figure 42. This distance is sufficient for accurate and detailed
monitoring of the seismic activity surrounding the Delek facilities. Delek will monitor for any seismic
event of 3.0 magnitude or greater that is detected within 3 mi of the DKL Libby Gas Plant. Delek will
review the injection volumes and pressures to determine if any significant changes occurred that
would indicate potential leakage. In the unlikely event a leak occurs, Delek will quantify the leak

using the strategies discussed in Section 7.
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SECTION 6 — BASELINE DETERMINATIONS

This section identifies the strategies Delek will undertake to establish the expected baselines for
monitoring CO; surface leakage in accordance with 40 CFR §98.448(a)(4). Delek will use its SCADA
monitoring systems to identify changes from the expected performance that may indicate leakage

and the corresponding amounts of CO..

6.1 Visual Inspections

Regular inspections are to be conducted by field personnel at the DKL Libby Gas Plant and AGI wells.
These inspections aid in identifying and addressing possible issues to minimize the risk of leakage.
If any issues are identified, such as vapor clouds or ice formations, corrective actions are to be taken
in a prudent and safe manner to address such issues.

6.2 H,S/CO, Detection

Because of the H,S being injected with the CO;, Delek has an H,S contingency plan in place to
monitor for any releases. The H,S detection is to be a proxy for CO; releases. Delek installed H»S
monitors throughout the facility, as discussed previously in Section 5.1.

In addition to the H,S monitors, Delek is to establish and operate a soil gas monitoring program to
detect leakage of CO; within the MMA. Soil gas samples are to be collected annually from select
artificial penetration locations within the MMA and analyzed by a third-party laboratory to establish
baseline values.

6.3 Operational Data

Initial reservoir pressure measurements will be taken before commencing injection operations.
Before starting injection operations for the Libby AGI wells, baseline measurements of pressures are
recorded. Any significant deviations over time are analyzed for indication of leakage of acid gas and
the corresponding component of CO..

6.4 Continuous Monitoring

The total mass of CO, emitted by surface leakage and equipment leaks is not to be measured
directly, because the injection stream for this project is well beyond the Occupational Safety and
Health Administration (OSHA) Permissible Exposure Limit (PEL) 8-hour Time Weighted Average
(TWA) of 5,000 ppm. Direct leak surveys are dangerous and present a hazard to personnel because
of the presence of H.S in the gas stream. Continuous monitoring systems are designed to trigger an
alarm if there is a release. The mass of the CO; released is calculated based on the operating
conditions, including pressure, flow rate, percentage of CO;, size of the leak-point opening, and
duration. This method is consistent with 40 CFR §98.448(a)(5) and §98.444(d), allowing the
operator to calculate site-specific variables used in the mass balance equation.
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In the case of a depressuring event, the acid gas stream is to be diverted to a flare stack to be safely
vented. The event is then reported, as required for the operation of the well.

6.5 Groundwater Monitoring

Delek is currently working with landowners to access and sample up to three existing groundwater
monitoring wells, shown in Figure 44. Upon approval, initial baseline samples are taken. A third-
party laboratory then analyzes the samples to establish the baseline properties of the groundwater.
Measured parameters include pH, temperature, total dissolved solids, H2S, carbon oxides, and total
dissolved solids. Any material deviation from the baseline values in these parameters in subsequent
annual samples will initiate a detailed analysis and investigation into potential CO; leakage.
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SECTION 7 — SITE-SPECIFIC CONSIDERATIONS FOR MASS BALANCE
EQUATION

This section presents the calculation methods Delek employs to determine the mass of CO; injected,
emitted, and sequestered. Site-specific variables for calculating CO, emissions from equipment
leaks and vented emissions of CO; between the injection well and injection volumetric flow meter,
in accordance with 40 CFR §98.448(a)(5), are also stated.

7.1 Mass of CO; Received

The 40 CFR §98.443 requires the mass of CO; received to be calculated using the specified CO>
received equations “unless you follow the procedures in 40 CFR §98.444(a)(4).” According to 40
CFR §98.444(a)(4), “if the CO; you receive is wholly injected and is not mixed with any other supply
of CO;, you may report the annual mass of CO; injected that you determined following the
requirements under paragraph (b) of this section as the total annual mass of CO; received instead
of using Equation RR-1 or RR-2 of this subpart to calculate CO; received.” The CO; received for the
Libby No. 1 and No. 2 wells is wholly injected and not combined with any other supply source; the
annual mass of CO2 injected equal to the amount received. Any additional future streams are to be
separately metered before being combined into the calculated injection stream.

7.2 Mass of CO: Injected

In accordance with 40 CFR §98.444(b), because a volumetric flow meter is used to measure the flow
rate of CO; injected, the total annual mass of CO,, in metric tons, is to be calculated by multiplying
the volumetric flow at standard conditions by the CO; concentration in the flow and the density of
CO; at standard conditions according to Equation RR-5:

4
€O =) Qpu*D* Ceoyp,
p=1
Where:

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

Qp,u = 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

Cco2,p,u = CO2 concentration measurement in flow for flow meter u in quarter p (vol.
percent CO,, expressed as a decimal fraction).

p = Quarter of the year

u = Flow meter
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7.3 Mass of CO; Produced

The DKL Libby Gas Plant is not part of an enhanced oil recovery project; therefore, no CO; is to be
produced from either the Libby No. 1 or No. 2 wells.

7.4 Mass of CO, Emitted by Surface Leakage and Equipment Leaks

The mass of CO, emitted by surface leakage is not to be measured directly because of the presence
of HaS in the injection stream and the safety risk that direct leak surveys present for personnel.
Because no venting is expected to occur, the calculations are based on an unusual blowdown event,
with those emissions being sent to a flare stack and reported as a part of the required greenhouse
gas (GHG) reporting for the Libby Plant. Any leakage is to be detected and managed as an upset
event. SCADA continuous monitoring systems triggers an alarm upon a release of H,S and CO,. The
mass of the CO; released is to be calculated based on the operating conditions including pressure,
flow rate, size of the leak-point opening, and duration of the leak. This method is consistent with
40 CFR §98.448(a)(5), and allows the operator to calculate site-specific variables used in the mass
balance equation.

In the unlikely event CO; is released because of a surface leak, the mass emitted is then calculated
for each surface pathway according to methods outlined in the plan and totaled using Equation RR-

10 as follows:
X
COZE == z COZ,X
x=1

Where:

COye = Total annual CO2 mass emitted by surface leakage (metric tons) in the reporting year
CO2,x= Annual CO; mass emitted (metric tons) at leakage pathway x in the reporting year

X = Leakage pathway

Calculation methods from Subpart W are to be used to calculate CO; emissions from equipment
located on the surface between the volumetric flow meter and the Libby No. 1 and No. 2 wellheads.

Delek believes the potential pathways for all previously mentioned forms of leakage are unlikely.
Given the possibility of uncertainty around the cause of a leakage pathway, Delek believes the most
appropriate method to quantify the mass of CO> released is to be determined on a case-by-case
assessment of the circumstances. Any mass of CO; detected leaking to the surface is to be quantified
by using industry-proven engineering methods, including but not limited to engineering analysis on
surface and subsurface measurement data, dynamic reservoir modeling, and history-matching of
the sequestering reservoir performance, among others. In the unlikely event that a leak occurs, it
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is to be addressed, quantified, and documented within the appropriate timeline. Any records of
leakage events are kept and stored, as stated in Section 10.

7.5 Mass of CO, Sequestered

Delek plans to begin injections in the third quarter of 2025, at which time data collection is to begin
for calculating sequestered amounts. The mass of CO; sequestered is to be calculated based on
Equation RR-12. When injection operations commence, Delek then begins collecting data for
reporting under this plan based on the approval of this MRV plan and any applicable stipulations
therein. The calculation of sequestered volumes uses the following equation because these wells
do not actively produce oil, natural gas, or any other fluids:

COZ = COZI - COZE - COZFI
Where:

CO; = Total annual CO2 mass sequestered in subsurface geologic formations (metric tons)
at the facility in the reporting year

COy = Total annual CO2 mass injected (metric tons) in the well or group of wells covered by
this source category in the reporting year

CO2¢ = Total annual CO; mass emitted (metric tons) by surface leakage in the reporting year

CO2ri = Total annual CO2 mass emitted (metric tons) from equipment leaks and vented
emissions of CO2 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 this part.

Because no venting is to occur, the calculations for CO,r are to be made in case of an unusual event
in which a blowdown is required. Those emissions sent to flares are to be reported as part of the
required GHGRP for the gas plant.

Equations from Subpart W — Petroleum and Natural Gas Systems §98.232 are to be used to calculate
CO; emissions from equipment located on the surface between the flow meter used to measure
injection quantities and the injection wellheads.
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7.6 Mass of CO; Emitted Caused by Leaks Other Than Surface Equipment

Given the uncertainty of sources other than surface equipment that may create leakage pathways,
Delek quantifies the mass of CO» released based on specific parameters at the time of release. Any
mass of CO, detected leaking to the surface is to be quantified by using industry-proven methods,
such as engineering analysis on surface and subsurface measurement data, dynamic reservoir
modeling, and history-matching of the sequestering reservoir performance. In the rare event a leak
occurs, it is to be addressed, quantified, and documented within an appropriate timeline. Records
of leakage events are to be kept and retained, as stated in Section 10.

DKL Delaware Operating — NM, LLC — Libby AGI No. 1 and No. 2 — Subpart RR MRV Plan Page 89 of 96



SECTION 8 — IMPLEMENTATION AND ANNUAL REPORTING FOR THE MRV
PLAN

The Libby No. 1 and No. 2 wells are also subject to reporting injected volumes and pressures under
the NMOCD Class Il regulations. Delek is submitting this MRV plan application to the GHGRP to
comply with the requirements of Subpart RR. The MRV plan is to be implemented upon receiving
EPA approval. The Subpart RR Annual Monitoring Report, in accordance with 40 CFR §98.43(d) is to
be filed on March 31 of the year following the reporting year. Delek will file the Annual Monitoring
Report through the e-GGRT portal.

40 CFR §98.43 outlines the general monitoring, reporting, recordkeeping, and verification
requirements for the entire Part 98 (Mandatory Greenhouse Gas Reporting). Subpart RR facilities
must comply with these general provisions in addition to the specific requirements of Subpart RR.
Key aspects of § 98.3 relevant to Subpart RR include:

¢ Inaccordance with (§ 98.3(a)): Owners and operators of facilities in the United States or on
the Outer Continental Shelf that meet the source category requirements (e.g., Subpart RR’s
geologic sequestration category) must report GHG emissions.
e Monitoring and QA/QC (§ 98.3(c)): Facilities must use standardized methods for monitoring
and quality assurance/quality control (QA/QC) as specified in each subpart. For Subpart RR,
this includes precise measurement of CO2 injection and sequestration per § 98.444.
e Reporting Deadlines and Procedures (§ 98.3(d)): Annual GHG reports are due by March 31
of the following year (e.g., 2025 data due March 31, 2026).
Recordkeeping (§ 98.3(g)): Facilities must retain records for at least three years, including all data
used in GHG calculations, aligning with § 98.447 requirements for Subpart RR.

A draft of the Annual Subpart RR Report is provided in Appendix D. This draft report provides facility
and company information, a summary of monitoring activities, CO2 volumes (received, injected, and
releases), and any updates to the MRV plan.

Delek is to perform the baseline surveys for soil gas and water sampling, as discussed in Section 6,
within the fourth quarter of 2025.
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SECTION 9 — QUALITY ASSURANCE

Delek plans to manage quality assurance and quality control (QA/QC) under the requirements of 40
CFR §98.444, using the methods identified in this section.

9.1 Monitoring Quality Assurance and Quality Control

CO; Injected

The flow rate of the acid gas being injected will be measured with a volumetric flow meter,
consistent with applicable industry standards in accordance with 40 CFR §98.448. These flow
rates are to be compiled quarterly.

The composition of the acid gas stream is to be measured downstream of the amine unit
with either a continuous gas chromatograph or sampled regularly and analyzed by a qualified
lab consistent with industry best practices. The analysis of the acid gas will be used with the
volumetric flow meter data to calculate the volume of CO; in the acid gas stream.

The composition of the measured acid gas stream is to be averaged quarterly.

The acid gas measurement equipment is to be calibrated in accordance with the
requirements of 40 CFR §98.444(e) and 98.3(i) of the GHGRP in conjunction with
manufacturer recommendations.

CO; Emissions From Leaks and Vented Emissions

Gas detectors are to be operated continuously, except for maintenance and calibration.
Gas detectors are to be calibrated according to manufacturer recommendations and the
requirements of 40 CFR §98.444(e) and 98.3(i).

Calculation methods using equations from Subpart W are to be used to calculate CO;
emissions caused by any surface leakage between the volumetric flow meter used to
measure injection quantities and the Libby No. 1 and No. 2 wellheads.

Measurement Devices

Flow meters are to be continuously operated except for maintenance and calibration.

Flow meters are to be calibrated according to the requirements in 40 CFR §98.3(i).

Flow meters are to be operated and maintained in accordance with applicable industry
standards, as published by a consensus-based standards organization.

All quantities of CO; are to be converted to standard cubic meters at an absolute pressure of
1 atmosphere and a temperature of 60°F.

9.2 Missing Data

In accordance with 40 CFR §98.445, Delek is to use the following procedures to estimate missing
data if the data needed for the mass balance calculations is unable to be collected:
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e |f a quarterly quantity of CO; injected is missing, the amount is to be estimated using a
representative quantity of CO; injected from the nearest previous period at a similar
injection pressure.

e Fugitive CO; emissions from surface equipment leaks are to be estimated and reported in
accordance with the procedures specified in Subpart W of 40 CFR §98.

9.3 MRV Plan Revisions

If any changes outlined in 40 CFR §98.448(d) occur, Delek then revises and submits an amended
MRYV plan to the Administrator for approval within 180 days. At least 180 days before the end of
the initial 5 years of active injection, an amended MRV plan is to be submitted for this facility with
an updated plume extent based on measured conditions in the wells. At that time, the extent of
the MMA and AMA are revised.
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SECTION 10 — RECORDS RETENTION

In compliance with the requirements of 40 CFR §98.3(g), Delek retains the records listed
subsequently for at least 3 years:

e (Quarterly records of the CO; injected
o Volumetric flow rates at standard conditions
o Volumetric flow rates at operating conditions
o Operating temperatures and pressures
o Concentrations of the acid gas stream (CO, H,S, and other) stream
® Annual records of the information used to calculate the CO; emitted by surface leakage from
leakage pathways.
e Annual records of information used to calculate CO; quantities emitted from equipment
leaks and vented quantities on the surface between the volumetric flow meter and the Libby
No. 1 and No. 2 wellheads.

DKL Delaware Operating — NM, LLC — Libby AGI No. 1 and No. 2 — Subpart RR MRV Plan Page 94 of 96



REFERENCES

Blondes, M.S., Knierim, K.J., Croke, M.R., Freeman, P.A., Doolan, C., Herzberg, A.S., and Shelton, J.L.,,
(2023). U.S. Geological Survey National Produced Waters Geochemical Database (ver. 3.0,
December 2023): U.S. Geological Survey data release, https://doi.org/10.5066/P9DSRCZ).

Broadhead, R.F., (2005). Regional Aspects of the Wristen petroleum system, southeastern New
Mexico: New Mexico Bureau of Geology and Mineral Resources Open File Report, no. 485.

Comer, J.B. (1991). Stratigraphic Analysis of the Upper Devonian Woodford Formation, Permian
Basin, West Texas and Southeastern New Mexico: The University of Texas at Austin, Bureau
of Economic Geology, Report of Investigations No. 201, 63 p.

Dutton, S., Eugene, K.M., Broadhead, R.F., Raatz, W.D., Breton, C.L., Ruppel, S.C., Kerans, C., (2005).
Play analysis and leading-edge oil-reservoir development methods in the Permian basin:
Increased recovery through advanced technologies. AAPG Bulletin - AAPG BULL. 89. p.553-
576. DOI:10.1306/12070404093.

Ewing, J., Jones, T., Yan, T., Vreugdenhil, A.M., Fryar, D., Pickens, J., Gordon, K., Nicot, J.P., Scanlon,
B., Ashworth, J.B., Beach, J., (2008). Groundwater Availability Model for the Dockum Aquifer
— Final Report.

Leedshill-Herkenhoff, Inc. et al., (2000)

Merrill, M.D., Slucher, E.R., Roberts-Ashby, T.L., Warwick, P.D., Blondes, M.S., Freeman, P.A., Cahan,
S.M., DeVera, C.A., and Lohr, C.D. (2015). Geologic framework for the national assessment
of carbon dioxide storage resources—Permian and Palo Duro Basins and Bend Arch-Fort
Worth Basin, chap. K of Warwick, P.D., and Corum, M.D., eds., Geologic framework for the
national assessment of carbon dioxide storage resources: U.S. Geological Survey Open-File
Report 2012-1024-K, 42 p., http://dx.doi.org/10.3133/0fr20121024K.

Molina, O., Vilarrasa, V., and Zeidouni, M., (2017). Geologic carbon storage for shale gas recovery.
Energy Procedia 114: 5748-5760. http://dx.doi.org/10.1016/j.egypro.2017.03.1713

New Mexico Bureau of Geology and Mineral Resources: New Mexico Tech Seismological
Observatory Online Database; https://geoinfo.nmt.edu/nmtso/events/home.cfml, accessed
4/11/2025.

Nicholson, A., Jr. and Clebsch, A., Jr., (1961). Geology and Ground-Water Conditions in Southern Lea
County, New Mexico: Groundwater Report 6, https://doi.org/10.58799/GW-6.

DKL Delaware Operating — NM, LLC — Libby AGI No. 1 and No. 2 — Subpart RR MRV Plan Page 95 of 96



Robinson, K. (1988). Petroleum geology and hydrocarbon plays of the Permian basin Petroleum
province West Texas and southeast New Mexico: U.S. Geological Survey Open-File Report,
no. 88-450, https://pubs.usgs.gov/publication/ofr884507.

Ruppel, S.C. (2006). The Wristen of the Permian Basin: Effect of tectonics on patterns of deposition,
diagenesis, and reservoir development in the late Silurian. Bureau of Economic Geology.

https://www.beg.utexas.edu/files/content/beg/research/pbSyn/writ_synth/Wristen_synth
esis.pdf

Ruppel, S. C., and Holtz, M. H., (1994). Depositional and Diagenetic Facies Patterns and Reservoir
Development in Silurian and Devonian Rocks of the Permian Basin: The University of Texas
at Austin, Bureau of Economic Geology, Report of Investigations No. 216, 89 p.

Standen, A., Finch, S., Williams, R., Brand, B.L., Kirby, P., (2009). Capitan Reef Complex Structure
and Stratigraphy: Texas Water Development Board, Contract No. 0804830794, September
2009.

Horne, E.A., Hennings, P.H., and Zahm, C.K., (2021). Basement-rooted faults of the Delaware Basin
and Central Basin Platform, Permian Basin, West Texas and southeastern New Mexico, in
Callahan, O. A., and Eichhubl, P., eds., The geologic basement of Texas: a volume in honor of
Peter T. Flawn: The University of Texas, Bureau of Economic Geology Report of Investigations
No. 286, DOI:10.23867/R10286C6.

Wright, W.F., (1965), Petroleum geology of the Simpson Group, West Texas and Southeast New
Mexico, in Herndon, T. and Schramm Jr.,, M.W., eds., Symposium on the Simpson, Tulsa
Geological Society Digest v. 33, p. 62-73.

DKL Delaware Operating — NM, LLC — Libby AGI No. 1 and No. 2 — Subpart RR MRV Plan Page 96 of 96



APPENDICES



APPENDIX A — GEOLOGY

APPENDIX A-1: Figure 19 — Structural North-South Cross Section
APPENDIX A-2: Figure 20 — Structural Southwest — Northeast Cross Section



APPENDIX A-2: Figure 19 — Structural North — South Cross Section
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APPENDIX A-2: Figure 20 - Structural Southwest — Northeast Cross Section
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APPENDIX B — FACILITIES

APPENDIX B-1 — FACILITY SAFETY PLOT PLAN
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APPENDIX D-1: Maximum Monitoring Area Map
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APPENDIX C-2: Oil and Gas Wells Within MMA Map
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APPENDIX C-3: Oil and Gas Wells Within the MMA Map

Libby AGI No. 1 and No. 2

Area of Review: Oil & Gas Wells List

API WELL NAME & WELL # WELL # CURRENT OPERATOR TOWNSHIP RANGE SECTION L(AN-I:OI‘BL;:?)E LO(S;;ET;;;DE WELL STATUS & TYPE I.;g;:?'t PERFOR&TE?;T‘;TERVAL SPUD DATE
(TVD FT.)
3002502449 R AND B FEDERAL 1 CHESTPNRUJDEUXC?%(SE’AR((?N AND 20S 34E 22 32.55226 -103.546965 Active-Oil 3625 3540-3560 6/3/1960
3002502451 MCA UNIT BATTERY 1 7 EARNEST A. HANSON 20S 34E 23 32.552264 -103.529784 Plugged (site released)-Oil 3601 0-0 <Null>
3002502452 HANSON FEDERAL 1 HEXP OPERATING 20S 34E 25 32.537734 -103.52117 Plugged (site released)-Oil 3864 0-0 6/23/1959
3002502454 HANSON B 2 FLAT TOP OPERATING, LLC 20S 34E 26 32.545008 -103.534087 Active-Oil 3744 3627-3642 11/18/1959
3002502455 HANSON B 1 FLAT TOP OPERATING, LLC 20S 34E 26 32.545008 -103.537932 Active-Oil 3767 3645-3660 8/23/1959
3002502456 HANSON B 3 HEXP OPERATING 20S 34E 26 32.5450050 -103.5297610 Plugged (site released)-Oil 3829 0-0 <Null>
3002502457 CRUCES FEDERAL 1 FLAT TOP OPERATING, LLC 20S 34E 26 32.53773 -103.538352 Active-Oil 3705 0-0 3/19/1957
3002502458 CRUCES FEDERAL 2 FLAT TOP OPERATING, LLC 20S 34E 26 32.541362 -103.538367 Active-Oil 3718 0-0 5/24/1957
3002502459 CRUCES FEDERAL 3 FLAT TOP OPERATING, LLC 20S 34E 26 32.5377300 -103.5340560 Active-Injection 3730 0-0 7/18/1957
3002502460 CRUCES FEDERAL 4 FLAT TOP OPERATING, LLC 20S 34E 26 32.537734 -103.529761 Active-Oil 3750 0-0 7/15/1959
3002502461 CRUCES FEDERAL 5 CONOCOPHILLIPS 20S 34E 26 32.5377340 -103.5254580 Plugged (site released)-Oil 3760 0-0 <Null>
3002502462 CRUCES FEDERAL 6 FLAT TOP OPERATING, LLC 20S 34E 26 32.5413580 -103.5340790 Active-Oil 3700 0-0 5/8/1960
3002502463 MITCHELL B 1 BURK ROYALTY 20S 34E 27 32.545008 -103.540961 Plugged (site released)-Oil 3797 0-0 <Null>
3002502464 MITCHELL B 4 DRLG & EXPL CO 20S 34E 27 32.545905 -103.5502 Plugged (site released)-Oil 3683 0-0 <Null>
3002502465 BALLARD DE FEDERAL 2 CONOCOPHILLIPS 20S 34E 27 32.550444 -103.54914 Plugged (site released)-Oil 3663 0-0 <Null>
Libby AGI No. 1 and No. 2 \ SEQUESTRATION

Area of Review: Oil and Gas Well Penetration List




APPENDIX C-3: Oil and Gas Wells Within the MMA Map

Libby AGI No. 1 and No. 2

3002502467 BALLARD DE FEDERAL 4 CONOCOPHILLIPS 20S 34E 27 32.550448 -103.54267 Plugged (site released)-Oil 3690 00 <Null>
3002502468 FLETCHER A DE FEDERAL 2 CONOCOPHILLIPS 208 34E 27 32.53773 -103.540495 Plugged (site released)-Oil 3705 3660-3705 <Null>
3002502469 MCA UNIT BATTERY 1 18 DRLG & EXPL CO 208 34E 27 32.5413580 -103.5426470 Plugged (site released)-Oil 3690 0-0 <Null>
3002502488 MCA UNIT BATTERY 1 276 OLEN F FEATHERSTONE 208 34E 34 32.530471 -103.542616 Plugged (site released)-Oil 3772 0-0 <Null>
3002502490 B V LYNCH A FEDERAL 9 PATRIOT PRODUCTION LLC 208 34E 34 32.532283 -103.549094 Active-Oil 3690 0-0 4/20/1953
3002502491 BV LYNCH A FEDERAL 11 OLSEN ENERGY 20S 34E 34 32.5313780 -103.5458360 P'uggf/?/;tse“fézsizgf)'sa“ 3720 0-0 8/10/1953
3002502492 B V LYNCH A FEDERAL 12 PATRIOT PRODUCTION LLC 208 34E 34 32.5359140 -103.5404950 Active-Oil 3694 0-0 9/16/1957
3002502495 B V LYNCH A FEDERAL 3 PATRIOT PRODUCTION LLC 208 34E 34 32.535006 -103.545844 Active-Oil 3745 0-0 <Null>
3002502496 MCA UNIT BATTERY 1 22 PRE-ONGARD WELL OPERATOR 208 34E 34 32.531378 -103.541548 Plugged (site released)-Oil 3797 0-0 <Null>
3002502499 NEAL 1 FLAT TOP OPERATING, LLC 208 34E 35 32.53554 -103.529746 Active-Oil 3752 0-0 4/24/1959
3002502500 NEAL 2 BURK ROYALTY 20S 34E 35 32.53229 -103.529746 Plugged (site released)-Oil 3780 0-0 7/15/1959
3002502501 NEAL 3 FLAT TOP OPERATING, LLC 208 34E 35 32.535918 -103.525458 Active-Salt Water Disposal 14000 - 6/9/1959
3002502502 NEAL 4 FLAT TOP OPERATING, LLC 208 34E 35 32.53229 -103.525145 Active-Oil 3822 0-0 7/29/1959
3002502503 MCA UNIT BATTERY 2 358 DRLG & EXPL CO 208 34E 35 32534102 -103.5362 Plugged (site released)-Oil 3715 0-0 <Null>
3002502505 W H MILNER FEDERAL 2 BURK ROYALTY 208 34E 35 32.526828 -103.534041 Plugged (site released)-Oil 3747 3720-3745 8/21/1952
3002502506 W H MILNER FEDERAL 3 BURK ROYALTY 208 34E 35 32.530474 -103.534049 Plugged (site released)-Oil 3723 0-0 1111211952
3002502507 W H MILNER FEDERAL 4 BURK ROYALTY 20S 34E 35 32.534102 -103.534064 P'ugg?/?/;tse“fégsszgld)'sa't 3850 3778-3850 1/26/1954

Libby AGI No. 1 and No. 2

Area of Review: Oil and Gas Well Penetration List

\ SEQUESTRATION




APPENDIX C-3: Oil and Gas Wells Within the MMA Map

Libby AGI No. 1 and No. 2

3002502509 B V LYNCH A FEDERAL 7 PATRIOT PRODUCTION LLC 20S 34E 35 32.526828 -103.536185 Active-Oil 3707 00 11/15/1952
3002502510 FEDERAL 1 HUDSON OIL COMPANY OF TEXAS 20S 34E 35 32.530474 -103.536193 Plugged (site released)-Oil 3734 0-0 <Null>
3002508459 FLETCHER A DE FEDERAL 4 ARCO PERMIAN 208 34E 27 32.542262 -103.545866 P'uggf/?/;tse“fszgzzgld)'sa't 3682 3643-4000 <Null>
3002508460 D AND E FEDERAL 2 CHESTg#gDngﬁgﬁémgN AND 208 34E 27 32.550444 -103.546958 Active-Oil 3701 3665-3701 9/14/1960
3002508461 B V LYNCH B FEDERAL 2 PATRIOT PRODUCTION LLC 208 34E 27 32.538634 -103.550177 Active-Oil 3805 0-0 <Null>
3002508462 PERRY FEDERAL 1 MACK ENERGY 208 34E 22 32.552264 -103.542678 Plugged (site released)-Oil 3669 3501-3669 2/13/1962
3002508464 MORNING GLORY 1 EDWARD E KINNEY 20S 34E 27 32537726 -103.545851 Plugged (site released)-Oil 3341 0-0 <Null>
3002508465 KEOHANE A 1 BURK ROYALTY 20S 34E 27 32.537726 -103.544783 Plugged (site released)-Oil 3760 3516-3647 9/19/1957
3002512580 B V LYNCH A FEDERAL 10 PATRIOT PRODUCTION LLC 20S 34E 34 32.535006 -103.55017 Active-Salt Water Disposal 3734 3710-3719 6/17/1953
3002520157 HANSON C 2 HEXP OPERATING 208 34E 23 32.555896 -103.538405 Plugged (site released)-Oil 3672 0-0 <Null>
3002520183 HANSON D FEDERAL 1 BURK ROYALTY 20S 34E 26 32.550452 -103.53839 Plugged (site released)-Oil 3730 0-0 <Null>
3002520192 HANSON D FEDERAL 2 BURK ROYALTY 208 34E 26 32.550448 -103.534102 Plugged (site released)-Oil 3667 0-0 <Null>
3002520284 HANSON C 3 FLAT TOP OPERATING, LLC 208 34E 23 32.552264 -103.53411 Active-Oil 3702 3587-3601 9/15/1963
3002520349 HANSON C 1 BURK ROYALTY 208 34E 23 32.55226 -103.52336 Plugged (site released)-Oil 3700 3588-3596 7/9/1963
3002520559 HANSON C 4 BURK ROYALTY 20S 34E 23 32.555892 -103.534117 P'“gge\’/?/;ts;fsgssz:f)'sa” 3642 3564-3585 4/8/1972
3002520818 RETT FEDERAL COM 1 SHELL 208 34E 23 32.553168 -103.524428 Plugged (site released)-Oil 10500 0-0 <Null>
3002523578 FEDERAL C 1 ARLEN L EDGAR 208 34E 35 32.53501 -103.532996 Plugged (site released)-Oil 14939 0-0 <Null>
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3002526164 WALLEN KINNEY 1 PRE-ONGARD WELL OPERATOR 20S 34E 34 32.53591 -103.553389 Plugged (site released)-Oil 3765 0-0 <Null>
3002529572 RETT FEDERAL COM 001Y NEARngfAEAR,\?YDUCING 20S 34E 23 32.553168 -103.524756 Plugged (site released)-Oil 13700 7117-13169 6/8/1985
3002529669 RETTSTER FEDERAL 1 PRE-ONGARD WELL OPERATOR 20S 34E 26 32.54954 -103.52442 Plugged (site released)-Oil 288 0-0 4/4/1986
3002530471 FLETCHER A FED 1 OLSEN ENERGY 20S 34E 35 32.535914 -103.538191 Plugged (site released)-Oil 3860 3525-3750 <Null>
3002540115 LYNCH 23 FEDERAL COM 001H COTERRA ENERGY 20S 34E 23 32.56496 -103.528251 Active-Oil 11056 9550-15149 9/22/2011
3002540123 LYNCH 23 FEDERAL COM 002H COTERRA ENERGY 20S 34E 23 32.56496 -103.524451 Active-Oil 11045 9536-15162 6/13/2011
3002540327 HANSON 26 FEDERAL 001H COTERRA ENERGY 20S 34E 26 32.549549 -103.53807 Active-Oil 11188 10500-15258 12/7/2013
3002540637 HANSON 26 FEDERAL COM 003H COTERRA ENERGY 20S 34E 26 32.550449 -103.528342 Active-Oil 11162 11300-15503 7/30/2012
3002540697 LAGUNA 23 FEDERAL COM 002H PERMIAN RESOURCES 20S 34E 23 32.551493 -103.537421 Active-Oil 11079 11030-15635 1/11/2014
3002540723 LEA SOUTH 25 FEDERAL 001C NEARngﬁgEﬁEUClNG 20S 34E 25 32.541358 -103.506156 Cancelled-Oil 11000 0-0 <Null>
3002540724 LYNCH 23 FEDERAL COM 003H COTERRA ENERGY 20S 34E 23 32.565029 -103.524131 Active-Oil 10486 10850-14806 9/27/2012
3002540726 LYNCH 23 FEDERAL COM 4 COTERRA ENERGY 20S 34E 23 32.564972 -103.527915 Active-Oil 9620 9760-13958 11/4/2012
3002540742 LAGUNA 23 FEDERAL COM 001H PERMIAN RESOURCES 20S 34E 23 32.552265 -103.533072 Active-Oil 11071 11200-15420 8/18/2013
3002540750 LYNCH 35 002H COTERRA ENERGY 20S 34E 35 32.535828 -103.527677 Active-Oil 11316 11200-15593 1/13/2013
3002540804 HANSON 26 FEDERAL COM 004H COTERRA ENERGY 20S 34E 26 32.550446 -103.524466 Active-Oil 11185 11075-15430 12/11/2012
3002540819 HANSON 26 FEDERAL COM 2 COTERRA ENERGY 20S 34E 26 32.549904 -103.533232 Active-Oil 11122 11100-15262 1/19/2013
3002540825 LYNCH 35 001H COTERRA ENERGY 20S 34E 35 32.536046 -103.524927 Active-Oil 11358 11175-15701 6/6/2013
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3002541090 LEA SOUTH 25 FEDERAL 002H PERMIAN RESOURCES 20S 34E 25 32.538638 -103.505568 New-Oil 11000 0-0 <Null>
3002541166 LYNCH 23 FEDERAL COM 006A COTERRA ENERGY 20S 34E 23 32.565093 -103.523581 Cancelled-Oil 0 0-0 <Null>
3002541185 LYNCH 23 FEDERAL COM 005C COTERRA ENERGY 20S 34E 23 32.564978 -103.529547 Cancelled-Oil 10560 0-0 <Null>
3002541195 LYNCH 23 FEDERAL COM 006H COTERRA ENERGY 20S 34E 23 32.565067 -103.523566 Active-Oil 9611 9700-13964 7/14/2013
3002541203 BEN LILLY 2 STATE COM 003H CONOCOPHILLIPS 21S 33E 02 32.511032 -103.543157 Active-Oil 11567 11778-18440 9/20/2013
3002541359 HANSON 26 FEDERAL COM 005H COTERRA ENERGY 20S 34E 26 32.550442 -103.523879 Active-Oil 9811 9650-14219 11/2/2013
3002541367 LEA SOUTH 25 FEDERAL COM 005H PERMIAN RESOURCES 20S 34E 25 32.53701 -103.5202 Active-Oil 11251 11230-15800 10/18/2013
3002541605 PERRY 22 FEDERAL COM 001H COTERRA ENERGY 20S 34E 22 32.564964 -103.54058 Active-Oil 11073 10832-15335 7/21/2014
3002541606 PERRY 22 FEDERAL COM 002C COTERRA ENERGY 20S 34E 22 32.565326 -103.545928 Cancelled-Qil 11075 0-0 <Null>
3002541644 LYNCH 35 FEDERAL COM 003H COTERRA ENERGY 20S 34E 35 32.523303 -103.531136 Active-Oil 11413 11450-15800 4/27/2014
3002541700 LAGUNA 23 FEDERAL COM 004C NEARngﬁgEﬁEUClNG 20S 34E 23 32.551493 -103.536833 Cancelled-Oil 9667 0-0 <Null>
3002541859 LEA SOUTH 25 FEDERAL COM 009C NEARBES?AEAR,\?YDUCING 20S 34E 25 32.537082 -103.519621 Cancelled-Oil 9800 0-0 <Null>
3002541946 LAGUNA 23 FEDERAL COM 003H PERMIAN RESOURCES 20S 34E 23 32.552265 -103.532584 Active-Oil 9670 9945-13808 9/19/2014
3002542037 STRATOSPEETAE 36 STATE 006H CONOCOPHILLIPS 20S 34E 36 32.535747 -103.521322 Active-Oil 11392 11351-15600 5/2/2015
3002542950 MAS FEDERAL 003H CONOCOPHILLIPS 20S 34E 34 32.53632 -103.546988 Active-Oil 11318 11376-15605 11/29/2015
3002543482 MAS FEDERAL 004H CONOCOPHILLIPS 20S 34E 34 32.536316 -103.548743 Active-Oil 11371 11468-15860 12/1/2016
3002543921 BLACK & TAN 27 FEDERAL COM 303H APA CORP 20S 34E 27 32.53743 -103.549651 Active-Oil 11232 11358-15718 9/22/2017
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3002543940 BLACK & TAN 27 FEDERAL COM 305H APA CORP 208 34E 27 32.537432 -103.546342 Active-Oil 11076 11251-15775 12/11/2017
3002543988 BLACK & TAN 27 FEDERAL COM 306C APA CORP 208 34E 27 32.537432 -103.546212 Cancelled-Oil 11060 0-0 <Null>
3002543996 BLACK & TAN 27 FEDERAL COM 304C APA CORP 208 34E 27 32.537431 -103.549521 Cancelled-Oil 11030 0-0 <Null>
3002544018 BLACK & TAN 27 FEDERAL COM 302H APA CORP 208 34E 27 32.537443 -103.554354 Plugged (site released)-Oll 11065 11199-15615 12/11/2017
3002544044 BLACK & TAN 27 FEDERAL COM 307H APA CORP 208 34E 27 32.53743 -103.542029 Active-Oll 11271 11413-15716 1/7/2018
3002544045 BLACK & TAN 27 FEDERAL COM 308H APA CORP 208 34E 27 32.53743 -103.541899 Active-Oil 11191 11273-15613 1/30/2018
3002544092 MAS FEDERAL COM 001H CONOCOPHILLIPS 208 34E 35 32.536318 -103.537348 Active-Oil 11338 11429-15800 12/20/2017
3002544214 MAS FEDERAL COM 002H CONOCOPHILLIPS 208 34E 34 32.536319 -103.541631 Active-Oil 11415 115647-15767 12/21/2017
3002544288 LIBBY BERRY FEE SWD 1 DKL FIELD SERVICES, LLC 208 34E 26 32.544457 -103.524634 Active-Salt Water Disposal 16000 14940-16000 3/23/2018
3002546073 BLACK & TAN 27 FEDERAL COM 402H APA CORP 208 34E 27 32.537431 -103.549845 Active-Oil 11313 11506-16067 8/17/2019
3002546074 BLACK & TAN 27 FEDERAL COM 404H APA CORP 208 33E 27 32.537437 -103.546545 Cancelled-Oll 11350 0-0 <Null>
3002546075 BLACK & TAN 27 FEDERAL COM 406H APA CORP 208 34E 27 32.53743 -103.54196 Active-Oil 11302 11406-16269 9/29/2019
3002546123 BLACK & TAN 27 FEDERAL COM 403H APA CORP 208 34E 27 32.53743 -103.549521 Active-Oil 11421 115692-16221 9/8/2019
3002546124 BLACK & TAN 27 FEDERAL COM 405H APA CORP 208 34E 27 32.53743 -103.54621 Active-Oil 11464 11649-16232 9/2/2019
3002546349 LAGUNA 23 2BS FEDERAL COM 004H PERMIAN RESOURCES 208 34E 23 32.551503 -103.537822 Active-Oil 10581 10610-15410 9/19/2019
3002546394 LAGUNA 23 2BS FEDERAL COM 005H PERMIAN RESOURCES 208 34E 23 32.551991 -103.532832 Active-Oil 10599 10661-15455 10/17/2019
3002546864 BLACK & TAN 27 FEDERAL COM 202H APA CORP 208 34E 27 32.537431 -103.549715 Cancelled-Oil 0 0-0 <Null>
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3002546915 BLACK & TAN 27 FEDERAL COM 203H APA CORP 20S 34E 27 32.537437 -103.546471 Cancelled-Oil 10584 0-0 <Null>
3002546916 BLACK & TAN 27 FEDERAL COM 204H APA CORP 20S 34E 27 32.537432 -103.542157 Cancelled-Oil 10603 0-0 <Null>
3002549160 LEA SOUTH 2258FSEDERAL COM 009H PERMIAN RESOURCES 20S 34E 25 32.537005 -103.520083 New-Oil 10685 0-0 7/29/2021
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APPENDIX D-1: ANNUAL MONITORING REPORT

Annual Monitoring Report for Geologic Sequestration of Carbon Dioxide

Delek Field Services, LLC

Submitted to the United States Environmental Protection Agency - Greenhouse Gas
Reporting Program

Under 40 CFR Part 98.446, Subpart RR

Reporting Year: 2025

Date of Submission: March 31, 2026

1. Facility Information

Facility Name: Delek Field Services, LLC

Facility Address: 674 Marathon Road, Hobbs, New Mexico 88240
GHGRP Facility ID: 573821

Contact Information:

e Name: [ ]
e Title: [ ]
e Phone: | ]
« Email: [ ]

Reporting Period: January 1, 2025 - December 31, 2025
Source Category: Geologic Sequestration of Carbon Dioxide (40 CFR §98.440(a))

Description of Operations:

Delek Field Services, LLC operates a facility that injects carbon dioxide (CO2) for long-term
containment in subsurface geologic formations, as defined under 40 CFR §98.440(a). The
facility holds a Class Il Underground Injection Control (UIC) permit issued by the New
Mexico Oil Conservation Division and has a GHGRP-approved Monitoring, Reporting, and
Verification (MRV) plan in place, as required under 40 CFR §98.448. This report complies
with the mandatory greenhouse gas reporting requirements for geologic sequestration
under Subpart RR.

2. Compliance with 40 CFR §98.440(a)

Applicability:
Delek Field Services, LLC meets the source category definition under 40 CFR §98.440(a):



The facility injects a CO2 stream for long-term containment in a subsurface geologic
formation.

The facility has a GHGRP-approved MRV plan, as required under 40 CFR §98.448.

The injection wells are permitted as Class Il under the Underground Injection
Control (UIC) program by the NMOCD.

Exemption Status:

This facility is not claiming an exemption as a research and development (R&D)
project under 40 CFR §98.440(d).

3. Monitoring, Reporting, and Verification (MRV) Plan Implementation

MRV Plan Approval:

The MRV plan for Delek Field Services, LLC was submitted to EPA on | ] and
was approved by the EPA GHGRP on | ]-

No material changes to monitoring or operational parameters (as defined in 40 CFR
§98.448(d)) have occurred during the reporting year.::

¢ [Insert description of any material changes, e.g., changes in CO2 injection
volume, new injection wells, or monitoring system failures, if applicable. If
none, state “No material changes occurred.”]

Monitoring Activities:
As per the EPA-approved MRV plan, Delek Field Services, LLC conducted the following
monitoring activities during the reporting year:

Leakage Pathway Monitoring Method Frequency
Fixed H.S detectors throughout the AGI .
» Continuous
facility
Surface Equipment Visual inspections Daily
SCADA continuous monitoring of the AGI .
Continuous

facility

. SCADA Continuous Monitoring at the AGI .
Existing Wells Well Continuous
e




Mechanical Integrity Test of the AGI Well Annually

Visual Inspections As needed

Annual soil gas sampling at well locations

oy Annually
that penetrate the UCZ within the MMA
Compliance with NMOCD regulations During operations
Drilling through MMA
Monitor Drilling Activity During operations

SCADA Monitoring at the AGI Well .
Faults and Fractures Continuous
(volumes and pressures)

o SCADA Monitoring at the AGI Well ]
Upper Confining Layer Continuous
(volumes and pressures)

Natural or induced L o . .
L Seismic monitoring station Continuous
seismicity

¢ Baseline Establishment:

e Expected baselines for CO2 surface leakage were established as per the MRV
plan and are summarized as [insert summary or reference MRV plan section].

o Site-Specific Variables for Mass Balance:

e Considerations for calculating site-specific variables (e.g., CO2 injection rates)
are consistent with the MRV plan [or describe any updates].

Data Collection for CO2 Sequestration:

e Data collection for calculating the total amount of CO2 sequestered (per Equations
RR-11 or RR-12) began on [ Date ].

¢ All monitoring was conducted in accordance with the approved MRV plan and 40
CFR §98.448.

4. CO2 Mass Balance and Reporting (40 CFR §98.446)
CO2 Received:

e Total mass of CO2 received for injection during the reporting year: [ Metric
Tons].



¢ Source of CO2: DKL Libby Gas Plant

e Quarterly records of CO2 received are maintained as required under 40 CFR
§98.3(g) and are available for EPA inspection.

CO2 Injected:
e Total mass of CO2 injected during the reporting year: | Metric Tons].

e Measurement method: In-line Ultrasonic Flow Meter.

CO2 Produced:

e This facility is not an enhanced oil or gas recovery operation. There is no production
from the Siluro-Devonian Formation.

CO2 Emitted by Surface Leakage:

e Total mass of CO2 emitted by surface leakage during the reporting year, calculated
per Equation RR-10: [Insert Quantity in Metric Tons, or state “No surface leakage
detected”].

o Leakage pathways (if applicable):
e Pathway [Numerical Identifier]: [Description, e.g., “Wellbore #123"].
e (COZ2 emitted through pathway: [Insert Quantity in Metric Tons].
CO2 Emitted as Equipment Leaks or Vented Emissions:

¢ Total mass of CO2 emitted as equipment leaks or vented emissions from surface
equipment (between flow meters and wellheads): [Insert Quantity in Metric Tons].

e Measurement method: [Describe methods used, as per the MRV plan].
CO2 Sequestered:

e Total mass of CO2 sequestered in subsurface geologic formations during the
reporting year, calculated per Equation RR-11 or RR-12: [Insert Quantity in Metric
Tons].

e Equation used: [Specify RR-11 or RR-12].

e (Calculation methodology: [Briefly describe or reference MRV plan methodology].

5. Well Identification Numbers (40 CFR §98.446(f))



Libby AGI No. 1 API No. 30-025-54599
Libby AGI No. 2 API No. | ]
NMOCD Order No. R-20694

6. Recordkeeping (40 CFR §98.3(g) and §98.447)

Delek Field Services, LLC maintains the following records for at least three years, as

required:

Records are available for inspection upon request during normal business hours at the DKL
Libby Gas Plant office. For electronically generated records the necessary equipment or
software is available. Records can be converted to paper documents upon request by the

Quarterly records of CO2 received.

Quarterly records of CO2 injected.

Quarterly records of CO2 produced.

Records of CO2 emitted by surface leakage.

Records of equipment leaks and vented emissions from surface equipment.

All other records specified in the GHGRP approved MRV plan.

GHGREP.

7. Certification and Submission

Certification Statement:

[ certify, under penalty of law, that this report and all supporting documentation have been
prepared in accordance with the requirements of 40 CFR Part 98, Subpart RR. Based on my
inquiry of the individuals responsible for monitoring, reporting, and verification at Delek
Field Services, LLC, the information contained in this report is, to the best of my knowledge,

true, accurate, and complete.

Signature:




Name: [
Title: [ ]
Date: [ ]

[S—

Submission Method:
This report is submitted via the EPA’s Electronic Greenhouse Gas Reporting Tool (e-GGRT)
in accordance with 40 CFR §98.446.

8. Additional Notes:

e Material Changes: There were no material changes to the MRV plan during this
reporting period.

e Discontinuation of Reporting: Delek Field Services, LLC has not submitted a request
to discontinue reporting under 40 CFR §98.441(b)(2).

e Confidentiality: Any data claimed as confidential business information (CBI) has
been marked as such in accordance with EPA’s confidentiality determination
procedures.
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