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1.2 Project Introduction [40 CFR 146.82 (a)(1)]

Milestone Carbon Midland CCS Hub, LLC (Milestone) is submitting this application to request
authorization of the construction and operation of a Class VI Underground Injection Control (UIC) well
in Upton County, Texas. The proposed Midland CCS #2 carbon capture and sequestration (CCS)
Class VI well (the Well) will be sited within the Milestone South Midland CCS Facility and is designed
to inject carbon dioxide from nearby oil and gas processing sources, power plants and cement plants,
into deep underground brine aquifer formations to safely and permanently sequester it.

Milestone has extensive experience with slurry injection and landfill operations associated with energy
waste in Upton County, Texas. Accordingly, Milestone understands both the technical and regulatory
obligations associated with responsibly managing project operations in this area. This Application
demonstrates how Milestone will meet all applicable regulatory and monitoring requirements
associated with the proposed Class VI Well in order to protect underground sources of drinking water
(USDW) during pre-construction, pre-injection, operation, and post-injection periods.

Objectives and Benefits of the Well include:

1. Climate Change Mitigation: Natural gas combustion accounts for 22% of the world’s
greenhouse gas (GHG) emissions. Sequestering the carbon dioxide (CO3) related to these
emissions will help mitigate GHG effects on climate change. The Permian Basin, as one
of the largest oil and gas producing provinces in the United States, emits approximately 60
million metric tonnes (MMta) of CO. annually (IEA, 2020 Report).

2. Energy Security: The Facility will help to ensure energy security by enabling the continued
use of fossil fuels while reducing GHG. The Texas electricity market has one of the
narrowest supply vs demand ranges in the USA. Therefore, disruptions in energy can have
catastrophic effects on property and life in the state (Electric Reliability Council of Texas
(ERCOT) Website, 2023).

3. Economic Development: The Facility will support economic development by creating new
jobs in the area related to construction, including injection well, monitoring well, pipeline,
and capture facility construction. Additional oil and gas service industry jobs related to
monitoring such as seismic acquisition and well logging will be created/retained.

4. Technological Advancement: The Facility will help to advance the carbon sequestration
industry by demonstrating the effectiveness of long-term brine aquifer CO, sequestration
while minimizing risk to USDWs in the area. Novel techniques and process efficiencies are
likely to be discovered during injection and monitoring operations.

Milestone proposes to inject 1 million metric tonnes of CO; per year (LMMta) at the Well, at a rate of
54.5 MMSCF/per day of CO,, for a period of 12 years. The CO; source(s) will be sourced from multiple,
nearby facilities including natural gas processing plants, direct air capture facilities, power plants, and
cement plants. There is a total of 16.1 MMta of emissions within a radius of 30 miles (Emissions
Source: Enverus, 2024). A summary of operational parameters is presented in Table 1-1.

Milestone will be the owner and operator of the Well and Facility. It is anticipated that collaborators
(i.e., sourcing companies) will include Midstream companies who are capable of developing,
constructing, and maintaining subsurface pipelines to the Facility. At the time of this submittal, the
pool of emitters and pipeline companies is not finalized.

An aquifer exemption will not be required. The Railroad Commission of Texas (RRC) Groundwater
Advisory Unit (GAU) provides Groundwater Protection Determinations for surface casing,
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1.3.2 Mines, Superfund Sites, Quarries, Other Hazardous Sites

No EPA sites of any kind occur within the AoR. Zero (0) Resource Conservation and Recovery Act
(RCRA), mines, Toxic Release Inventory (TRI), Leaking Underground Storage Tanks (LUST), quarries
or superfund sites exist within the AoR of the proposed Well location. One quarry exists outside the
AoR approximately 1/3 miles north of the AoR. The quarry is a National Pollutant Discharge
Elimination System (NPDES) registered site. Additionally, there are no cleanup sites within the AoR.
A review of the Texas Commission on Environmental Quality (TCEQ) Central Registry identified the
guarry as the Midland South Pit Crushing Plant owned and operated by Victory Rock Texas, LLC.
The quarry maintained an active aggregate production operation permit for limestone as well as active
air compliance and stormwater permits.

There are seven (7) active Superfund NPLs, and 17 total Superfund sites within approximately 50 mi
of the site. There are two (2) mines located within approximately 50 mi of the Well site, both near the
town of Odessa. There are 312 active RCRA sites within approximately 50 mi of the Well site.

See Figure 1-3 for locations of active and inactive hazardous sites, Superfund sites, and mines in the

region with respect to the injection well and AoR. Sites are noted by their type in the legend. Active
NPDES facilities are noted by brown squares (CWA Facilities).

Figure 1-3: Regional Map of Superfund Sites, Hazards and Active Mines in AoR
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1.3.3 Map of Rivers, Springs, Wells, Other Water Features

Climate in Upton County is a hot semi-arid based on the Koppen climate classification (Beck, et al.
2018). There are limited natural water sources in the vicinity of the AoR. There is a lined atrtificial
retention pond 1,170 ft southeast of the Well. Additionally, one surface pond exists approximately 1/3
mi north of the AoR in A-1494. There are a total of 87 water wells within AoR and an additional 68
water wells within 1 mi away from the AoR (Figure 1-4). In total, there are 155 water wells within a 1-
mi buffer of the AoR. Many of the wells have unknown depths and are not registered with TCEQ or
TWDB. Based on the hydrogeology found in Section 1.4, it is almost certain that all wells produce
from the Antlers sand member of the Edwards Trinity. All of the wells with documentation produce
from the Antlers, and Dockum water is deeper and lower quality in this area. Of the wells with
documentation within the AoR, there is one (1) well used for domestic household water, four (4) wells
used for oil and gas supply, six (6) wells are abandoned, and the remaining five (5) wells are listed as
being used for irrigation. The remaining 71 undocumented wells within the AoR are used for irrigation
and oil and gas activities according to the landowner.

Sample records are included in as an appendix attachment, TWDB Individual Water Well Files. The

wells are labelled with an assigned index number. A table of water wells with locations, index number,
and available TWDB information is presented in Table 1-27, Section 1.14

Figure 1-4: Water Sources in AoR
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1.3.4 Map of Oil and Gas and Injection Wells in the Area of Review (AoR)

There are 71 deep artificial penetrations in the AoR (water wells previously addressed) (Figure 1-5).
These include oil and gas wells, stratigraphic test wells, shut-in wells, inactive wells, plugged and
abandoned wells, injection wells, and other wells within the AoR. All 71 wells reached total depth (TD)
above the primary top seal. No wells within the AoR penetrate the top seal or injection interval. Wells
are labeled by an index number presented in Table 1-28, Section 1.14. RRC records for all 71 artificial
penetrations are included as an appendix attachment, O&G Individual Well Files. Well cards, raster
logs, and a summary table are also included as appendix attachments.

There are 26 active, 1 cancelled, 11 expired permits, 12 inactive, 13 plugged and abandoned (P&A),
1 shut-in and 7 unknown wells in the AoR.

Type ACTIVE | CANCELLED | EXPIRED PERMIT | INACTIVE | P&A SHUT-IN UNKNOWN

Well Count 26 1 11 12 13 1 7
Figure 1-5: All Artificial Penetrations in AoR, except water wells.
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1.4 Regional USDW Characterization and Hydrogeology [40 CFR
146.82(a)(3)(vi), 146.82(a)(5)]

This section describes the general vertical and lateral limits of all Underground Sources of Drinking
Water (USDW), water wells and springs within the AoR, their positions relative to the injection zone,
and the direction of water movement, where known.

The Texas Railroad Commission Ground Water Advisory Unit (RRC GAU) has set the base of USDW
at 1,250 ft at the proposed well location. (GAU Determination letter, Section 13, Appendix I) The
proposed Midland CCS #2 Class VI well will set casing at 1,300 ft depth to protect USDW sources.
See Section 3 for a full description of casing sizes, depths and cement. At the proposed well location,
the top of the uppermost injection unit (the Devonian) is at a depth of 12,200 ft (see Section 1.7 for
structural tops). Therefore, the base of the USDW is separated from the top of the uppermost injection
unit by 10,950 ft, which includes impermeable layers described in more detail below.

The 2011 Aquifers of Texas report and 2016 Texas Aquifers report by the Texas Water Development
Board (TWDB) identified two potential aquifers in the vicinity of the proposed Well: the major Edwards-
Trinity (Plateau) aquifer and the minor Dockum aquifer (George, Mace and Petrossian, 2011) (TWDB,
2016) (Figure 1-8). The Edwards-Trinity (Plateau) and Dockum are separated by an angular
unconformity (Figure 1-9). The primary water producing aquifer within the AoR is the Antlers sand, a
member of the Edwards-Trinity (Plateau) aquifer.

In Upton County, of the two aquifers, the principal source of drinking water is Cretaceous Edwards-
Trinity (Plateau) aquifer, which is a shallow freshwater aquifer located at depths of 175-300 ft below
the surface. This Edwards-Trinity (Plateau) is semi-confined, with small, confined areas and recharged
by rainfall. Water production comes from the Antlers sand member. Itis used for domestic, agricultural,
and industrial purposes in the county. The Edwards-Trinity (Plateau) aquifer is part of the High Plains
aquifer system which contains significant groundwater resources. All water wells in the AoR produce
from the Antlers Sand member.

The Dockum formation exists at the well location but is not considered an aquifer at this location by
the TWDB due to lithologic changes to shale, salinities greater than 10,000 ppm, and distance from
outcrop. It should be noted that the RRC GAU has taken a conservative position and elected to protect
the Dockum in northern Upton County, despite these challenges. Therefore, Milestone will treat it as
a potential aquifer and also protect it as a potential USDW pending additional data collection.

The Edwards-Trinity (Plateau) and Dockum aquifers are part of the greater High Plains aquifer system
in Texas. This aquifer system consists of the southern and northern portions of the major Ogallala
aquifer and the southern and northern portions of the Edwards-Trinity aquifers, and the minor Rita
Blanca and Dockum aquifers. As noted previously, only the Edwards-Trinity (Plateau) section and
Dockum are present in northern Upton County. In some TWDB reports, the upper sands of the
Dockum Group are lumped in with the Antlers sand and referred to collectively as the Edwards-Trinity
(Plateau) aquifer (Table 1-5) (Figure 1-8) (TWDB, 2016).

The Fredericksburg, Washita and quaternary deposits exist above the Edwards-Trinity (Plateau) but
have not been known to yield sufficient quantities of water to be considered an aquifer (Table 1-5).

According to the TWDB, Upton County does not fall within any current Underground Water
Conservation Districts (UWCDSs). There is a water conservation district north of the facility in Midland
County, the Midland Soil and Water Conservation District #244. The AoR does not cross the county
line and is not expected to be impacted by this UWCD.
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Figure 1-8: Map of TWDB Major and Minor Aquifer Extents
Edward-Trinity (Plateau) (green) and Dockum Group (purple crosshatch) are present in Northern Upton County. Red Star
denotes injection well. Red Circle denotes AoR. Dockum group is present at the well location but, salinity is too high for
TWDB to consider it an aquifer hence the shapefile does not extend to Northern Upton County.
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Table 1-5: Upton County Aquifers
Description of the known aquifers in Upton County and surrounding formations. Texas Water Development
Board, Report 78, 1968
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Figure 1-9: Schematic of Structure and Recharge Mechanisms for Edwards-Trinity (Plateau) and the
Dockum

Note the angular unconformity separating the base of the Antlers sand and the Dockum Group. Both aquifers are recharged
primarily through rainfall. (Ashworth and Christian, 1989)

1.4.1 Edwards-Trinity (Plateau) Aquifer

The Edwards-Trinity (Plateau) aquifer is expected to be encountered at ~175 ft TVD at the Facility. All
87 water wells in the AoR produce from the Antlers sand member at the base of the Edwards-Trinity
formation of the Edwards-Trinity (Plateau) aquifer. Depth ranges of the water wells, producing from
the Antlers, in the AoR, is from 175-290 ft TVD. In some literature, the Antlers sand is referred to
simply as the Trinity sand.

While the Edwards-Trinity formation is typically termed unconfined in literature, the Quaternary
alluvium, Cretaceous Washita, Fredericksburg and Edwards limestone have lower permeability
compared to the Antlers sand at the base of the formation. Therefore, it appears the aquifer is in fact
semi-confined based on local wireline logs and descriptions. Semi-confined aquifers have a low
permeability upper bounding layer through which recharge and discharge can still occur. The annual
effective recharge to the aquifer is approximately 30,000 acre-ft (Ashworth and Christian, 1989)
(Figure 1-9).

In Upton County, the Antlers sand forms a narrow band at the base of the irregular yet mostly
continuous escarpment that defines the dissected edges of the Edwards-Trinity (Plateau). The Antlers
sand outcrop is visible near the base of several isolated mesas and buttes in the southwestern part of
the county. Along with the Antlers sand, small amounts of fresh groundwater are found in sandy
lenses, joints, fractures, and crevices within the Edwards Limestone, perched above the main water
table in some areas. These perched-water zones are generally small and produce limited yields
(Ashworth and Christian, 1989).

The Antlers sand consists of buff-to-gray, fine-to-medium-grained, cross-bedded quartz sand and
sandstone interbedded with lesser amounts of red, gray, and purple shale. A fine gravel occurs locally
at the base of the formation. In some places, the sand is tightly cemented; in other places it is loose
or poorly cemented and commonly is referred to as "pack sand" by local drillers.
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The Antlers sand dips southeasterly at an average rate of about 10 ft per mi. In most of the
northeastern half of the county, the top of the formation ranges from 60 to 150 ft below the land
surface; however, in the southern and southwestern parts of the county, where the topography is very
irregular, the top is as much as 450 to 500 ft below the summits of the highest mesas and ridges.

Figure 1-10illustrates the structure of the base of the Edwards-Trinity (Plateau) Antlers sand member.
It has a strike of N5SOE and dips to the SE with an angle of approximately 1/10"" of a degree. At the
Midland CCS #2 well location, the expected base of the Antlers sand occurs at around 2,520 ft TVD
subsea which is approximately 280 ft below ground level. Ground elevation at the injection well is
2,800 ft exactly (Ashworth and Christian, 1989).

The regional direction of groundwater flow in the Edwards-Trinity (Plateau) aquifer is to the southeast
in the direction of the hydraulic gradient and in the opposite direction of formation dip. However, heavy
pumpage for hydraulic frac and drilling use has created cones of depression around wells which locally
alters the direction toward water wells in the region (Ashworth and Christian, 1989).

Figure 1-10: Structure map of the Base of the Edward Trinity aquifer (Antlers sand) (TVDSS ft)
After Ashworth and Christian, 1989, Red Star denotes injection well location, expected depth is 2,520 ft at well location
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Hydraulic characteristics that influence the effectiveness of an aquifer to yield to water a pumping
well include transmissivity and storage coefficient. Average values for these characteristics of the
Edwards-Trinity (Plateau) aquifer are transmissivity of 325 square ft per day and storage coefficient
of 0.074. Yields of wells producing from the Trinity average approximately 100 gallons per minute
with specific capacities of approximately one gallon per minute per foot of drawdown (Ashworth and
Christian, 1989). Storativity has a mean of 6x10* (Cha et al., 2022) (Figure 1-13).

Total storage in the Edwards-Trinity (Plateau) is estimated to be more than 45 million acre-ft.
Recoverable storage is estimated to be between 25 and 75 percent of the total, about 11.3 million to
34.1 million acre-ft. Water levels have remained rather stable because recharge has generally kept
pace with the relatively low volume of water pumped from the aquifer, except for areas of heavy
pumpage related to oil and gas or agricultural use such as Reagan-Glasscock County (TWDB, 2016).

Figure 1-12: Map of Total Dissolved Solids (TDS) for Edwards-Trinity (Plateau), 10-mile radius from
Injection Well

Data Source = TWDB Water Quality Measurements; Labels are Total Dissolved solids in PPM or mg/L; Red Star is the
Injection location, Red outline is the AoR. Blue-dashed outline is a 10-mi buffer. All tests, are shown, some wells have
multiple tests conducted years apart. They are posted at the same location.
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1.4.2 Dockum Group Aquifer

The Dockum Group is expected to be encountered at ~300" TVD underlying the Facility. One water
historical well is reported (incorrectly) to be producing from the Dockum in the AoR - State Well #
4425107. Since the reported depth is equivalent to nearby Antlers sand wells - it is likely a
misinterpretation. Milestone does not currently believe any wells within the AoR are producing from
the Dockum Group given the low reported permeability in the upper Dockum. It is possible some wells
are comingled with the Dockum and Antlers sand.

The water quality in the aquifer is generally poor and very hard (Figures 1-14, 1-15). Estimated total
dissolved solids (TDS) in the Dockum at the proposed well location is 11,030 ppm. The median TDS
is 10,435 ppm with a range of offset well values from 8,372 ppm to 14,996 ppm (Table 1-7). Sulfate
greatly exceeds the chloride content in northern Upton County (Ewing et al., 2008).

Naturally occurring radioactivity from uranium present within the aquifer has resulted in gross alpha
radiation in excess of the State's primary drinking water standard in about 25 percent of Dockum
aquifer wells. Radium-226 and -228 also occur in amounts above acceptable standards. Nitrate is
present at concentrations exceeding primary drinking water standards in about 10 percent of the wells,
mostly in the outcrop areas, where it is associated with agricultural operations. Dockum aquifer
groundwater exceeds secondary drinking water standards for chloride, fluoride, iron, sulfate, and total
dissolved solids in about one-third of the wells tested, primarily as the result of the evaporite minerals
present in the Dockum Group and underlying formations of the Permian Basin (TWDB, 2016).

The Dockum Group is composed of sandstones, conglomerates, mudstones, and siltstones. In Upton
County, the Dockum aquifer is overlain by the Edwards-Trinity (Plateau) aquifer except in areas where
it outcrops and the Edwards-Trinity has been eroded away. There is an angular unconformity at the
contact between the Edwards-Trinity and Dockum Group. Permian System Ochoan series red-bed
shales underlie the Dockum Aquifer, forming a no-flow lower boundary.(Ashworth and Christian, 1989)

As noted previously, the TWDB does not consider the Dockum a minor aquifer in northern Upton
County, likely due to shaliness and elevated salinity. There are correspondingly few penetrations of
the Dockum in the TWDB database for northern Upton County and southern Midland County.

Figure 1-14: Map of Total Dissolved Solids (TDS) for Dockum Group, 10-mi radius from Injection Well
Data Source = TWDB Water Quality Measurements; Labels are Total Dissolved solids in PPM or mg/L; Red Star is the
Injection location. Red outline is the AoR. Blue-dashed line is the 10-mi buffer.
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Figure 1-15: Regional Extent Dockum Aquifer and TDS
Regional Extent of the Dockum Aquifer with Total Dissolved Solid (TDS mapped) (George, Mac and Peterson,
2011) Red Star is approximate location of the Midland CCS #2 Well

Recharge of the Dockum Group occurs primarily in counties to the northeast, such as Howard County,
where the outcrop is exposed at the surface. Groundwater percolates away from these outcrops at
rate of 0.15-0.58 inches per year (TWDB, 2016). There is also some hydrologic communication with
the overlying Antlers sand if the Dockum is not shaley at the unconformity (Ashworth and Christian,
1989). Given the great distance from the outcrop in Upton County, and implied long residence time, it
should not be surprising that the TDS is quite high near the proposed injection well location.

Total storage in the Dockum aquifer is estimated to be over 1.5 billion acre-ft. Recoverable storage is
estimated to be between 25 and 75 percent of the total, about 373.5 million to 1.1 billion acre-ft.
(TWDB, 2016) The storativity of the Dockum ranges from 5x10°to 2x10-3, with a specific yield of 0.3
to 0.28. (Ewing et. al, 2008)

Regional studies of the Dockum aquifer and the southern High Plains indicate a general drainage
toward the southeast. It is probable, however, that in much of Upton County, the direction of movement
may be easterly, away from the Central Basin Platform. Groundwater movement in the Dockum is
slow, a few ft per year, due to low permeability (Ashworth and Christian, 1989). TWDB, 2016 reported
a hydraulic conductivity of 0.2-0.4 ft per day for the lower Dockum aquifer with local areas closer to
the outcrop of up to 25 ft per day. The expected hydraulic conductivity near the injection well is 0.28
ft per day and low as 5.3 x 10° per day in more clay rich intervals (Ewing et al., 2008). The nearest
control point reported by Ewing et al, 2008 had a hydraulic conductivity of 3-5 ft per day; however, this
was in southern Upton County where the hydraulic properties are expected to be superior to what is
found at the injection well location (Figure 1-16).
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Figure 1-16: Lower Dockum Hydraulic Conductivity
Red Star notes Midland CCS #2 location. Data Source: Ewing et al., 2008; Upper Dockum is eroded in
Northern Upton County, TX.
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The Dockum Group top is expected to occur at approximately 280 ft below ground level or 2,620 ft
TVD SS at the Midland CCS #2 well location (Figure 1-10). The lowest Dockum sand is mapped at
1,250 ft below ground level or 1,650 ft TVD SS. The Dockum is approximately 1,070 ft thick, but only
around 200 ft has sands that will yield water in any quantity. There is a change in strike and dip below
the angular unconformity. The Antlers sand dips southeast (SE) (Figure 1-10), while the Dockum dips
to the north-northeast (N-NE) towards the basin center (Figure 1-17, 1-18).

Figure 1-17: Structure Map of Base of Dockum Group, TVD SS
Red Star notes Midland CCS #2 location, Data Source: Ashworth and Christian, 1989
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Figure 1-18: Regional Structure Map of Base of Dockum Group, TVD SS
Red Star notes Midland CCS #2 location, Data Source: Ewing et al., 2008

Regionally, the Dockum ranges from 3,200 ft TVD SS where it outcrops on the surface to its deepest
extent at 1,000 feet TVD SS. The lower Dockum sands form a large basin that mirrors the structure
of the wider Midland Basin. Due to residence time, and recharge through percolation at outcrops,
the downdip aquifer limit for total dissolve solids (TDS) is approximately 2400-1800 ft TVD SS
(Ewing et al., 2008).

The Midland CCS #2 is positioned beyond the downdip aquifer limit of the Dockum Group as defined
by the TWDB. However, as previously noted the RRC considers it a protected USDW.
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Oklahoma or Triassic volcanic ash rocks from Mexico and Texas. These original sources of uranium
would have been oxidized and mobilized through groundwater systems before being redeposited
under reducing conditions. A strong correlation with longer residence time and alpha particle activity
has been observed. All samples tested within the downdip aquifer limit outline, found in Figure 1-16 -
Figure 1-18, have alpha particle activity greater than 15 picoCuries/Liter (pC/L). Therefore, it is
probable that any sample from northern Upton County will contain a similar value greater than the
primary drinking water standard of 15 pC/L although it has not been tested proximally (Ewing et al.,
2008).

1.4.3 Positioning of Monitor Wells Up-Dip

Due to the change in dip between the Antlers sand and the Dockum Group, the offset monitoring wells
have been positioned such that each well is updip in the formation it is designed to monitor. The
Midland NSSW #5, with a total depth of 300 ft, is positioned northwest (NW) of the injection well
location because it is designed to monitor the Antlers sand which dips to the southeast (SE).
Meanwhile, the Midland USDW #2 with a total depth of 1,300 ft, which will monitor the base of the
USDW, the lowest Dockum Group sand, is positioned south (S) and slightly west (W) of the injection
well to account for the Lower Dockum sands dip to the north-northeast (N-NE). This positioning
ensures that, in the hypothetical event of a leak, each monitor well is correctly oriented for updip
migration of buoyant gas (Figure 1-19).

Figure 1-19: Map of Aquifer Dips, Injection and Monitoring Well Locations
Red Star notes Midland CCS #2 location. For additional information on monitoring wells see Section 1.3 or
Section 6
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1.44 RRC GAU and TWDB Data

The Texas Railroad Commission Ground Water Advisory Unit (GAU) has set the base of freshwater
at 350 ft for all oil and gas production wells in Section 9 of Township 5S Block 39; which is proposed
Well location. The depths in this paragraph come from a review of the GAU determinations in RRC
records for nearby oil and gas wells.

Milestone submitted an additional request to the GAU (dated 10/18/2024) for a determination of base
of USDW; the GAU determined a base depth of 1,250 feet Additionally, in this location, the top of the
Devonian, upper most injection unit, is 12,200 ft. Therefore, there is 10,950 ft of rock with many
impermeable barriers between the base of USDW and the top of injection. (GAU Determination letter,
Section 13 Appendix I).

The TWDB has two continuously monitored wells in Upton County to the east of the site near Garden
City, Texas. These wells are State Well #4412611 and State Well #4420854. Well #4412611 reports
freshwater level at 238’ below the surface and Well #4420854 reports freshwater at 227 ft below the
surface. Both of these wells are producing from the Trinity aquifer system in the Antlers sand member.
Thus, data supports the principle that producible water is between 228-350’ in the region. There is a
roadside monitoring TWDB well, State Well #4425107, in the AoR but it does not have continuous
monitoring data. Files reviewed from the TWDW for well #4425107 show it is producing from the
“Dockum” and the last record is from 6/16/2011 (Section 13 Appendix H). It reports freshwater at
230 ft below the surface although high concentrations of radium 226 are also reported. A map of the
total depth (TD) of all water wells in the AoR are illustrated in Figure 1-20. Based on the depth, it is
likely that this reported “Dockum” well is actually an Antlers sand well and the water well driller mis-
identified it.

Figure 1-20: Total Depth of All Water Wells in Vicinity of AoR (where TD is known)
Red Star Denotes Midland CCS #2 Injection Well, Blue dots denote water wells in region
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1.4.5 Springs and Surface Water

There are zero (0) naturally occurring springs in Upton County. The closest spring occurs in Midland
County 15.6 miles northeast of the injection well location. Most of the springs in the region are
associated with the outcrop of the Edwards-Trinity (Plateau) aquifer or the Pecos River drainage basin.
These springs occur 60 miles southwest (SW) of the injection well, SW of Pecos River, near Fort
Stockton, TX; or they occur in the other direction, 60 miles to the northeast (NE) of the injection well
near the aptly named Big Spring, TX. There are also zero (0) springs in Crane, Ector, Glasscock, and
Reagan Counties, which are the counties bordering Upton (Figure 1-22).

There are several surface water features in or near the AoR. Most of the features appear to be oil and
gas retention ponds, which are lined. There is one lined retention pond 1,170 feet southeast (SE) of
the injection well location adjacent to a natural gas processing station. This lined retention pond is the
only (1) surface water feature in the AoR. Additionally, there is a large artificial pond 6,650 ft north-
northeast of the injection well location associated with a quarry. This quarry pond is not within the
AoR, but it does occur approximately 2,000 ft from the outer boundary of the AoR. All other water
features within 1 mile of the outer boundary of the AoR appear to be lined oil and gas retention ponds.
They are easily recognizable by their square shape (Figure 1-21).

Retention
Pond
Retention Sua(;ry
Pond on
Retention
Pond
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P .
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Figure 1-21: Ponds Nearby to Injection Well
Red Star Denotes Midland CCS #2 Injection Well
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Figure 1-22: Regional Springs Map Compared to Injection Well
Blue crosses are springs mapped by TWDB. Red dot is Injection Well. Color fill is major and minor aquifers
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1.5 Regional Geology [40 CFR 146.82(a)(3)(vi)]

The proposed Injection Well is located in the southern portion of the Midland Basin within the larger
Permian Basin, as seen in Figure 1-23. The Midland Basin is the major eastern structural subdivision
of the Permian Basin and is contained by the Central Basin Platform to the west, the Northwest Shelf
to the north, the Ozona Arch to the south, and the Eastern Shelf to the east.

The proposed injection units are the Ellenburger formation and a Siluro-Devonian Unit. The age of the
Ellenburger formation is Ordovician. Upper Pennsylvanian and Permian formations in the area are
heavily penetrated with oil and gas activity and therefore unsuitable for carbon capture and
underground storage (CCUS) injection.

Note: A more detailed treatise on Permian geology and regional background information is located in
Section 13 Appendix K. Please consult for detailed depositional, lithologic and structural information
on all formations within the injection zone and top seals. This section of the permit is intended to briefly
summarize the extensive volume of work that has been published on the Permian and Midland Basins
over the past 120 years. However, the brevity in this section of the permit application, intended for
ease of reading, should not be construed as a lack of material or extensive research.

Figure 1-23: Proposed Midland CCS #2 Well Location in the Greater Permian Basin
Red Star Denotes Midland CCS #2 Injection Well
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1.5.1 Stratigraphy

The proposed injection interval is from the top of Devonian to 100 ft above Precambrian Basement.
The Woodford Shale is the primary top seal. A generalized stratigraphic column for the Midland Basin
(right most) is shown in Figure 1-24. Omitted from this column (since it is regional) are quaternary
sands at surface then Cretaceous Edwards-Trinity (Plateau) aquifer which is described in Section 1.4
and is included in the USDW resources in the area (Table 1-5). The proposed injection interval exactly
matches the Lower Paleozoic composite Storage Assessment Unit (SAU) noted in a 2012 USGS open
file report on CCUS in the Permian Basin (Merrill et al. 2012) (Fig. 1-25).

The Dockum is the lowest known underground source of freshwater but the Edwards-Trinity (Plateau)
is the primary aquifer for Upton County. Below the aquifer zones, and forming a no flow boundary, are
the Ochoan aged Permian Sands such as the Rustler and Dewey Lake. The base of USDW is
expected to be at 1,250 ft based on correspondence with GAU. Below the Permian sands, the Permian
and Guadalupian aged Artesia Group is found. The Artesia Group is from Tansill-Grayburg formations.

Next is the San Andres formation, a prodigious wastewater injection zone that has been used
continuously in the region since at least 1978, followed by the Leonardian aged Spraberry and Dean
formations.

Below the Dean is the Wolfcamp formation. The Spraberry and Wolfcamp formations are currently
being drilled for oil and gas wells in the AoR. The majority of the wells producing from these formations
are horizontal although there are also legacy vertical wells.

Below the Wolfcamp starts the Pennsylvanian section of rock. The Pennsylvanian aged Cisco and
Canyon form a sequence of argillaceous shales and the Strawn and Atoka are predominantly
carbonate benches. Following this, the Upper Mississippian Barnett Shale is present, which is
equivalent to the Barnett Shale in the Fort Worth Basin. This is underlain by the organic Woodford
Shale (Figures 1-24, 1-25). The Woodford forms the primary upper confining layer of the injection
unit. The shales above it such as the Barnett, Atoka, Cisco and Canyon form secondary seals. The
Morrow, although noted on the stratigraphic column, is discontinuous and is not expected to be
present in the AoR.

Next, is the Undifferentiated Devonian section which alternates between packstone and chert (S.
Ruppel, 2008). The Devonian is the top of the injection interval. The Siluro-Devonian injection unit
occurs from the top of Devonian to top of Simpson. At the base of the Devonian is the Thirtyone
Formation and then the Silurian Wristen Group. Below the Wristen Group is the Silurian and
Ordovician-aged Fusselman formation, the Montoya Group and then the Argillaceous and organic
Simpson Group which is expected to act as an intrazonal low flow zone within the injection unit. Below
the Simpson is the injection unit of the Ellenburger Group which is a fractured dolomite that has
undergone extensive periods of subaerial exposure and cave collapse. The Top of the Ellenburger to
the 100 ft above basement comprises the Ellenburger Injection unit. Both the Ellenburger and
Devonian injection units combine to form the total injection Interval.

Finally, at the base of the section right above basement, is the Cambrian-aged Bliss sand. It is
unknown whether Bliss will occur in the AoR. It has only been observed in one of three log penetrations
in the region. There are currently no penetrations to basement within or near the AoR.

Stratigraphic charts found in Figures 1-24 and 1-25 with injection units, full injection interval and upper
confining layers noted on each. A type-log showing the formations from surface to basement can be
found in Figure 1-42 and a type-log focused on only the seals and injection units can be found in
Figure 1-82.
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Figure 1-25: Stratigraphic Column Deep Permian Basin
Generalized Stratigraphic Column, Deep Permian Basin, Below the Woodford Formation. Province after Dutton,
2004 and S. Ruppel et al., 2005, Thickness of formations not to scale
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1.5.2 Top Seal

At the Facility, the top seal is the Mississippian-Devonian-aged Woodford Shale. The Woodford Shale
is the formation that directly overlies the top of the injection zone, and the contact between the
Woodford and the undifferentiated Devonian is an unconformity. The Mississippian-aged Barnett
Shale and Atoka Shale overlie the Woodford and collectively form secondary seals directly above the
primary seal.

1.5.2.1 Mississippian Shale (Barnett) — Secondary Seal

The interval of Mississippian age with high gamma ray is referred to as the Barnett Formation (see
type log in Figure 1-42/Figure 1-82). The Barnett sits above a Mississippian carbonate which is in
turn underlain by the Woodford shale (Figures 1-24, 1-25) in most parts of the basin. The Barnett is
generally overlain by carbonate rich strata usually termed “Pennsylvanian Limestone” (or Lime) and
often referred to as “The Atoka.”

The Mississippian is one of the most poorly known depositional successions in the Permian Basin.
This is largely due to the fact that only small volumes of oil and gas have been produced from these
rocks and there has thus been little interest in collecting data to interpret them. This has recently
changed due to the successful development of the Barnett formation in the nearby Fort Worth Basin
as a reservoir of natural gas (Montgomery, 2005; Ruppel and Kane 2008). Also contributing to poor
understanding of the Mississippian section is the fact that it often washes out on well logs due to
smectite rich clays.

Total Mississippian thickness varies widely across the Permian Basin area. A maximum thickness of
more than 2,200 ft was reported by Craig and Connor (1979) in parts of Reeves and Ward Counties,
Texas (see Section 13, Appendix K for additional maps on regional thickness). Mississippian can
be <500 ft thick in areas of New Mexico where it transitions to a carbonate facies.

The mineralogy of the Mississippian shales is primarily quartz, calcite, smectite, and illite in roughly
equal abundance. Higher gamma ray intervals increase clay and quartz minerals at the expense of
carbonate minerals. Organic matter is present and indicated by intervals of high gamma ray and lower
density. The shales are generally very fine grained with no distinguishable grains without the aid of
electron microscopes.

Thus, the Mississippian is characterized by thick smectite-rich shales. The expected thickness of the
Barnett Shale underlying the Facility is 173 ft. There is a minor carbonate member right above the
Woodford that is probably Meramacian to Kinderhookian in age. This carbonate is the eastward
extension of the undifferentiated Mississippian Lime.

1.5.2.2 Woodford Shale —Top Seal

In the Permian Basin, lithologic, electric log, and sparse faunal data indicate that the Woodford
unconformably overlies rocks ranging in age from Devonian to Ordovician (Lloyd, 1949). The
Woodford is overlain disconformably by Mississippian limestone and Barnett Shale (Lloyd, 1949;
Wright, 1979) (Fig.1-24).

Ellison (1950) divided the Woodford formation into three units using radioactivity, log response, and
lithology. The Upper Woodford Shale is defined as brownish-black pyritic fissile shale with few
resinous spores and abundant chert. It generally has medium gamma ray response and lower organic
matter and clay content. The Middle Woodford Shale is characterized by the highest readings of
gamma ray and the most abundant spores. It is generally high in clay and organic matter. The middle
unit is also the most widespread unit of the Woodford Shale. The Lower Woodford Shale is
characterized as a siliceous shale with few spores, medium chert content, lowest gamma ray and the
highest resistivity of the three units.
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The composition of the Woodford primarily consists of organic matter and illite, and the silt-sized
fraction consists of mostly dolomite, quartz, pyrite, mica, feldspar, glauconite, biogenic pellets, spores,
and radiolarians. Other types of fossils, including conodonts, brachiopods, trilobites, sponge spicules,
and vertebrate debris, were found locally, but only rarely. Organic carbon content in core samples
ranges from 1.4 to 11.6 weight percent total organic carbon (TOC), (mean = 4.5 £ 2.6 wt % TOC for
72 samples), or from roughly 4 to 35 volume percent organic matter.

In terms of texture, parallel laminae are the most characteristic feature of black shale. Other
distinguishing features include abundant pyrite, fine grain size, black color, and high radioactivity. The
black color is caused by high concentrations of pyrite (as much as 13 vol %) and organic carbon (up
to 35% by volume) and high radioactivity is caused by tetravalent uranium bound in the organic matter
(R. Comer, 1991), (Haecker, 2016).

In the Midland Basin, the deepest Woodford is nearly 9,800 ft below sea level in northeastern Gaines
County within the basin thickness trends which are subtle. The Woodford, at its thickest, is 135 ft in
north-central Martin County. Areas greater than 100 ft thick are located in Dawson, Gaines, Andrews,
and Martin Counties. Between the thick areas lie an east-west trend of relatively thin Woodford (50 to
100 ft). Another narrow thin trend (<50 ft) lies in southern Martin and southeastern Andrews Counties
(Figure 1-26).

Figure 1-26: Woodford Schematic Cross Section
Schematic Cross Section of the Woodford and below Stratigraphy. (Ruppel and Holtz, 1994)
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1.5.3 Siluro-Devonian Injection Unit

The interval defined as the Siluro-Devonian Injection Unit extends from the base of the Woodford to
the top of the Simpson Group (Figure 1-25). A much more thorough description of each of the
Devonian Injection Unit Formations can be found in Section 13, Appendix K.

Devonian aged undifferentiated packstones and cherts are often referred to as ‘Devonian’ in the
remainder of this document, the Woodford is not included in this lithologic grouping even though the
lower Woodford is also Devonian in age. The unconformity at the base of the Woodford is used as a
lithologic boundary despite using Devonian age to name of the deeper rocks.

Throughout most of west Texas, undifferentiated Devonian rocks comprise two distinct facies: (1)
skeletal carbonates, primarily pelmatozoan packstones and grainstones, and (2) bedded, commonly
spiculitic, chert (Saller and others, 1991). Chert is most abundant in the basin depocenter. In this
region, the general stratigraphic succession consists of basal laminated dark cherts and lime
mudstones that pass upward into laminated to massive spiculitic cherts overlain by skeletal lime
packstones. In other words, generally packstone is found near the Woodford-Devonian unconformity,
and chert deeper in the interval (Ruppel et al., 2008).

The Wristen Group is argillaceous and organic with the Frame and Wink members present in the
southern Permian Basin and the carbonate rich Fasken member present in the northern Permian
Basin. The Fusselman and Montoya Formations are composed of shallow water carbonates,
principally ooid grainstones and pelmatozoan packstones.

Open and closed fractures are common in both chert and carbonate facies; however, cherts at Three
Bar Field contain two to six times as many fractures as associated limestones. In addition, fractures
are more abundant close to identified fault zones (Ruppel and Hovorka, 1995). Later, it is an important
point that the chert facies are expected to be heavily fractured in comparison to the packstone facies.
This difference was built into the static geomodel using the calculated lithology (Section 1.7.4).

Reservoir quality porosity is typically associated with chert facies as opposed to the carbonate facies,
and chert of a distal and discontinuous nature has been noted in Upton County in core description.

The Fusselman formation and Montoya Group are carbonate rich and generally lower porosity than
the chert facies above.

Mineralogy of the undifferentiated Devonian is primarily quartz in the chert intervals and calcite in the
packstone intervals with some illite present. The Silurian-aged Wristen Group is generally finer grained
and may contain organic matter. The Wristen Group, Fusselman Formation and Montoya Group are
known to contain trace amounts of dolomite as well.

The Siluro-Devonian Injection Unit is expected to be fine-grained and the texture will be dependent
on the amount and distribution of carbonate and chert facies. The Packstone facies is generally fine
grained and light gray in color, while the chert facies are generally darker grey and easily
distinguishable in core sample.

Siluro-Devonian Injection Unit thickness ranges from 1,200 ft in the west of the Midland Basin to less
than 700 ft in the eastern shelf.
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1.5.4 Simpson Group Intrazone Seal

The Simpson Group is a low permeability group of Ordovician shales and sands located between the
Siluro-Devonian Injection Unit and the Ellenburger Injection Unit. It is characterized by multiple
formations. It has three (3) sandstone formations and three (3) shale formations, alternating in
sequence. Shale is present on top then corresponding sand, then it repeats. The three sandstone
members of the Simpson Group—the Connell, Waddell, and McKee—occur at the base of the Oil
Creek, McLish, and Tulip Creek formations, respectively, from oldest to youngest. Detailed information
on each formation can be found in Section 13, Appendix K

Sandstones make up only approximately 5 percent of the total thickness of the Simpson Group in west
Texas and southeastern New Mexico. Not all sandstones are likely present in all areas owing to their
depositional setting facies changes updip and downdip.

Little-to-no fracturing is expected within the shale members of the Simpson Group forming an effective
intrazonal seal of low vertical permeability rock.

The thickness of the Simpson Group ranges from 450-50 ft thick in the Midland Basin. The Bromide
and the Tulip Creek pinch out as the formation thins. The Simpson is thickest in the western part of
the Midland Basin in Crane County and thins to the east in Reagan County. The Simpson Group is
expected to pinch out in Reagan County, approximately 25 miles east of the Injection Well.

1.5.5 Ellenburger Injection Unit

The Ellenburger Injection Unit is defined as the Base of the Simpson Group to 100 ft above granitic
basement (Figure 1-25). This may include the Cambrian Bliss Sand, although it is unclear whether it
is unconformably eroded or not from available well logs.

The Ellenburger Group of the Permian Basin is part of a Lower Ordovician carbonate platform
sequence that covers a large area of the United States (Kerans, 1989). It is well known for being one
of the largest shallow-water carbonate platforms in the geologic record (covering thousands of square
miles (sg. mi) and as much as 500 mi wide in west Texas. Extensive cave collapse features (karsting)
lead to pervasive fracturing that occurred shortly after deposition. This fracturing enhances the
permeability of the formation. Additional details are found in Section 13, Appendix K.

The Ellenburger is extensively fractured due to three stages of karsting that occurred repeatedly for
millions of years as sea level rose and fell over an area that covered the entire Permian Basin. When
sea level was lower than the carbonate platform, karst features would form. Figure 1-27 illustrates the
various stages of cave collapse. First water infiltrates and dissolves carbonate, after a void is created,
the above ceiling collapses into the void due to gravity and weight. Finally, the entire chamber
collapses and is compacted. These features are called cave collapse breccias or simply breccias and
the process is referred to as brecciation. This process happened shortly after deposition and then the
rock was subsequently dolomitized (Loucks, 2019).

Dolomitization favors preserving open fractures and pores because it is mechanically and chemically
more stable than limestone. Pores within dolomites are commonly preserved to deeper burial depths
and higher temperatures than those of pores in limestone. Also, limestone breccia clasts tend to
undergo extensive pressure solution at their boundaries and lose all interclast pores whereas dolomite
breccia clasts are more chemically and mechanically stable with burial (R. Loucks, 2007, 2019). Thus,
even at extreme depths, pores and fractures are expected to be open and prevalent.
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Figure 1-27: Cave Collapse Schematic

Process of Cave collapse that forms paleo cave breccias. First, water infiltrates the subsurface via hydrodynamic
processes. Then, after a sufficient void is dissolved in stage 2, the continued burial and weight of overburden
causes the cave to collapse (Loucks, 2023).

Pore networks in the Ellenburger are complex because of the amount of dolomitization, brecciation,
and fracturing associated with karsting and regional tectonic deformation. Pore networks can consist
of any combination of the following pore types, depending on depth of burial (Loucks, 1999): (1) matrix,
(2) cavernous, (3) interclast, (4) crackle-/mosaic-breccia fractures, or (5) tectonic-related fractures
(Figures 1-28, 1-29).

The Ellenburger’s mineralogy is primarily composed of dolomite (>80% dolomite) but it may contain
calcite, anhydrite, chert, gypsum and other minerals in small quantities at a core scale. Many minerals
occur in minor quantities related to evaporite deposition or other chemical processes. Over 99% of
the non-dolomite mineralogy is contained within the pervasive fractures.

The Ellenburger ranges from 2,500 ft to 500 ft thick in various parts of the Permian Basin. In Upton
County, offset log data and regional maps indicate it is greater than 1,200 ft thick at the Midland CCS
#2 Well location. However, reliable penetrations that tag basement are sparse. When adjusting for
faults the estimated thickness at the Injection Well is 883 ft.
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Figure 1-28: Meteoric karst breccias McElroy #1 Crane County, Texas.
Meteoric karst breccias from Mcelroy #1 core in Crane County, Texas. (Loucks, 2023)

Figure 1-29: Ellenburger Formation Core Facies
Identified facies from core in the Ellenburger formation. After R. Loucks 2007, 2023
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1.5.6 Major Geologic Features and Description on Tectonic History

The Permian Basin is composed of several sub-basins, each with its own unique characteristics
(Figure 1-23). The Delaware Basin is located in the western part of the Permian Basin and is known
for its thick organic-rich source rocks and stacked reservoirs, making it a significant oil and gas
producing region. The Midland Basin is located in the eastern part of the Permian Basin and is
characterized by relatively few faults and fractures.

The Central Basin Platform is a relatively flat area that separates the Delaware and Midland Basins
and contains several oil and gas fields, including the famous Yates Feld (among the most prolific
oilfields in the world®). The Northwest Shelf is the northernmost portion of the Permian Basin and is
primarily a gas-producing area, while the Eastern Shelf is located in the southeastern part of the basin
and contains a mix of oil and gas fields. Overall, the Permian Basin is a complex and diverse petroleum
province with a long history of hydrocarbon production and several crustal blocks with different tectonic
histories.

Hills (1970) used subsurface data to suggest the possibility of extensive lateral displacement along
pre-Permian faults in the Permian Basin. Hills’ primary objective was to determine the direction of
tectonic forces responsible for regional deformation. Hills interpreted two tectonic systems. The first
consists of folds and faults possessing orientations of N35W (folds) and N55-80E (right lateral faults),
and N50-65 W (left lateral faults). The age of this deformation is thought to be early Late Mississippian
to late Middle Pennsylvanian. There also are a series of NNW-trending faults that appear to be right
lateral systems with larger displacement that formed synchronous with the other faults. It is this system
of conjugate faults that has been interpreted to control the jagged geometry of the Central Basin
Platform, especially along its eastern margin (Figure 1-30) (T. Hoak et al. 1998).

Figure 1-30: Interpreted Crustal Blocks
Interpreted crustal blocks from Gardiner (1990). After (T. Hoak et al. 1998). Midland CCS #2 Well location off
eastern edge of map, hence no red star.

3 Texas State Historical Association (TSHA), an independent nonprofit since 1897
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A second, later deformation phase as interpreted by Hills (1970), is marked by the relaxation of stress
and normal fault motion reactivation of older fault systems. The timing of this deformation is interpreted
to be middle-to-late Permian in age and fault displacements relatively minor.

Finally, during the Tertiary, the western margin of the Permian Basin was uplifted, and Basin-and-
Range tectonism commenced in this area. This deformation has apparently been restricted to the
western Delaware Basin and the basin margin (T. Hoak et al. 1998).

Hills (1985) describes the eastern boundary of the Midland Basin as possessing little evidence of
tectonism. Instead, the Eastern Shelf is largely a stratigraphically controlled boundary with rocks of
the Pennsylvanian-Permian-age carbonate shelf dipping gently westward into the basin.

The Midland Basin area is a large area (>-6,000 square miles) that is dominated by small NE and NW-
trending faults and related folds. All structures are similar in style but smaller in size to those seen in
the Mid-CBP Transition Zone. The majority of uplift occurred prior to the Mississippian with isolated
fault block movement during Barnett-Strawn time. Since that time, the region has experienced regional
subsidence. Gardiner (1990) outlined the boundaries of six "crustal" blocks that are roughly 40 mi on
their longest dimension (Figure 1-30). The boundaries of these blocks represent major discontinuities
that separate zones of distinct or different structural orientations and /or structural styles.

The Mid-CBP Transition Block is an area of ~ 600 square mi dominated by NW-trending reverse faults
in the northern area (including Gandu Unit) and NW-trending reverse faults in the southern area. Both
areas contain less dominant NE-trending normal faults. There is a NE-trending sag corresponding to
the center of the area. A map of Ellenburger structure (Figure 1-31) demonstrates that the majority of
deformation occurs along faults that form the boundaries of Gardiner's crustal blocks. The centers of
the blocks are relatively undeformed. Erosional limits are markedly affected by the block boundaries
and are used to delineate the chronology of block development and interaction.

Figure 1-31: Interpreted Crustal Blocks
(Left) Interpreted crustal blocks from Gardiner (1990). With Ellenburger faults superimposed on top of different
wrench faulting regimes. (Right) Ellenburger Structure Map with Faults. Red Star - Midland CCS #2 Well.
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Building on earlier work, Horne et al., 2024 reported that the Midland Basin contains several new
previously unknown fault systems. The main system in the Midland Basin is a N-NW/S-SE trending
system that is primarily reverse and forms fault bounded uplifts with propagation folds in Crane, Ector
and Andrews Counties. This fault system bounds the eastern edge of the Central Basin Platform. The
dips of these faults are 65 degrees = 5 degrees. Crosscutting this main system is an E-NE basement
rooted fault system aligned with the leading edge of the Metaproterozic-age (1200-1000 MA) Grenville
front that extends from Loving County, Texas to Abilene, Texas. This regional fault pattern extends
from the eastern margin of the Central Basin platform into the Midland Basin with the scale of
deformation observed gradually diminishing eastward. The E-NE faults are primarily strike-slip with
additional minor reverse movement. The faults are high angle with dips of 80 degrees, + 10 degrees.
Horne et al. 2024 interpreted the data from 3D seismic surveys, horizontal log steering data, and
sparse 2D/3D seismic surveys. (Figures 1-32, Fig. 1-33) (Horne et al., 2024).

Figure 1-32: Permian Basin Structural Blocks and Major Fault Systems, Horne et al., 2024

Generalized paleogeographic map of the Permian Basin, highlighting the different tectonic provinces labeled in
blue. Earthquake dots are supplied from TexNet Earthquake Catalog. Notable fault zones are labeled in Red.
Red Star - Midland CCS #2 Well. Sourced from Horne et al., 2024
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N-NW/S-SE reverse faults (black and red) are generally ~10 KM (6.2 mi) in length while E-NE (gold
and green) strike slip faults can extend up to 50 KM (31 mi) to the eastern edge of the basin (Figure
1-33). In all cases, the faults interpreted are likely several smaller faults in aggregate forming a fault
system. 3D seismic reflection datasets also show that NNW-SSE and NNE-SSW striking reverse faults
became activated in the Pennsylvanian and deformation continued through to the early Wolfcampian
(early Permian), but dip-slip motion dissipated after middle Pennsylvanian Strawn deposition (Horne
et al., 2024).

Figure 1-33: Midland Basin Faults, Horne et al., 2024

Interpreted regional faults in the Midland Basin, these are basement rooted faults at the Top Ellenburger
surface. Note the different generalized fault orientation groups. Red Star - Midland CCS #2 Well. Sourced from
Horne et al., 2024
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1.6 Local Geology Introduction

The following Sections 1.7 through 1.12 discuss the local geology around the proposed Well.
Section 1.7 — Structural Geology - Thickness, Lithology

Section 1.8 — Faults and Fractures — Faults and Fractures, Seismic History, Regional Stress
Section 1.9 — Petrophysical Characterization — Porosity, Permeability, Salinity, Cap Pressure
Section 1.10 — Geomechanics — Stress Magnitude, Orientation, Strength, Ductility, Pressure
Section 1.11 — Geochemistry — Brine-CO; Interactions, Mineral-CO; interactions

Section 1.12 — Mineral Resources — Petroleum production from Ellenburger or Devonian

The local geology in the area of the proposed Well includes the Ellenburger and the Devonian as
injection units and the Woodford as the primary confining layer.

Two 2D seismic lines and four hundred and seventeen (417) wells that penetrate deeper than the
Strawn were used to calculate these maps. The Strawn is significant because many drillers set a
casing string at that depth. Therefore, logs deeper than the Strawn are relatively sparse in an area,
even though there are many penetrations. Strawn is also the formation the RRC uses to delineate
shallow and deep Class Il injection wells.

Faults are sourced from a variety of academic sources including Hoak et al. (1998), who interpolated
seismic, gravity and magnetic data and Horne et al. (2024) who interpreted sparse 3D seismic data.
For our interpretation, we utilized multiple academic sources in addition to Milestone’s interpreted
faults from local 2D seismic data.

The Well location is noted on each map and cross section for reference, typically as a “red star.”

1.7 Structural Geology [40 CFR 146.82 (a)(3)(iii)]

The purpose of Section 1.7 is to demonstrate that within the AoR the structure is laterally continuous
with predictable with very low dip (<5 degrees). This section provides data regarding the depth,
thickness, structure and lithology of the injection and confining zones.

The injection interval is defined from its base: 100 ft above the basement; to its top: the top of the
Devonian/Base of Woodford. The Simpson Group represents a baffle formation in the injection unit.
It is expected to function as an intrazonal baffle and internal seal; however, we are not treating it as a
seal for this Well as we are injecting above and below it. The Woodford Shale is the upper confining
layer. The younger Barnett and Atoka Shales are characterized as additional secondary seals above
the primary Top Seal but often included in charts and maps because they directly overlay the
Woodford shale.

The structure of the regional area is a large county size basin, as evidenced by the regional
subsidence from the Mississippian onward. However, locally, the area approximately 10 miles to the
west of the Well begins the North-South trending faults associated with the Central Basin Platform
(CBP). To the south as you exit Upton, there is a large regionally uplift associated with the structurally
compartmentalized Ozona Arch (Figure 1-34 — cross section of the Midland Basin).

The Well is situated within a 3-way fault block — a fault 1.91 miles to north, a fault 1.71 miles to the
south, and a wrenching fault 3.63 miles to the west. These faults are characterized in Section 1.8.
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Figure 1-34: Regional Cross Section from NNW to SSE through the project Area
(Calle et. al., 2024) Lithofacies cross section showing depositional dip from the Northern Shelf to the structurally compartmentalized Ozona arch. Logs
illustrate GR signature.
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1.7.1 Structure Maps

Figure 1-35: Structure - Top of the Barnett Shale Formation in Subsea, ft.
Contour Interval = 50 ft. Localized structure of the top of the Barnett Shale in subsea, ft.

Figure 1-35 represents a structure map of the top of the Barnett shale. The Barnett shale consists of
mudrock, carbonate lenses, and shales. The Barnett considered a secondary seal for the purposes
of this permit application, however, the lithologic makeup acts as an additional seal on top of the
effective confining layer, the Woodford shale. The top of the Barnett shale at the proposed site is
expected to be at -9,136 feet true vertical depth subsea (TVD SS) (FIG. 1-35). The base of the
Barnett shale (The Miss Lime) is expected to occur at -9,309 feet (TVD SS).

The Barnett shale has no known faults penetrating it within the AoR. Due to the lack of faulting at
this level, the Barnett structure takes on a bowl shape centric to the county line. The depth and
thickness variations are likely due to the underlain faulting below the Barnett.

The strike of the Barnett shale is approximately 355° due to its elongated bowl! shape in the Midland
Basin. The dip is approximately 0.5° to 1° with steeper dips towards the south associated with the
regional high of the Ozona Arch. Given the bowl shape, the strike and dip only hold for
approximately 2 miles.
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Figure 1-36: Structure - Top of the Woodford Shale in Subsea, ft
Localized structure of the top of the Devonian section and base of the Woodford Shale in Subsea, ft. The base
of the Woodford Shale is the primary seal. Contour Interval = 50 ft

The Woodford shale (Fig 1-36) is the confining layer above the injection unit. While the Woodford
Shale is an effective seal, we recognize the Barnett shale as an additional secondary seal that is
encountered prior to productive hydrocarbon bearing intervals. The Woodford shale forms an effective
seal due to its low permeability, high capillary injection pressure, and minimum horizontal stress
gradient that are all higher than the Devonian rocks below it. There is a small, <10 ft, carbonate layer
that contains low porosity and permeability between the Barnett and Woodford. This limestone layer
is probably Kinderhook in age and expected to have <.1 millidarcy (mD) of permeability.

The Woodford shale structure map is illustrated in Figure 1-36. The Woodford shale has no faults in
this AoR, and like the Barnett, the structure takes on a bowl shape. The Woodford depth and thickness
variations are likely due to faulting deeper in the subsurface. The nearest faults in the Woodford are
found in the Pegasus field, approximately 9 miles to the west of the proposed Injection Well.

The strike of the Woodford shale is approximately N5W due to its oblong bowl shape. The dip is
approximately 1°; however, the dip increases to the south towards the regional high of the Ozona
Arch.

The top of the Woodford shale is estimated to be at -9,309 ft TVD SS at the proposed location. The
range of the Woodford structure across the AoR is -9,339 to -9,254 feet TVD SS.
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Figure 1-37: Structure - Top of the Devonian Section (Base of the Woodford Shale) in Subsea, ft
Localized structure of the top of the Devonian section and base of the Woodford Shale in Subsea, ft. The base
of the Woodford Shale is the base of the confining layer. Contour Interval = 50 ft

The Devonian structure map is illustrated in Figure 1-37. The top of the Devonian at the proposed
Well location is estimated to be at -9,403 feet TVD SS. The range for the structure across the AoR is
from -9,481 to -9,316 feet TVD SS.

There are no faults that penetrate the top of the Devonian since all area faults terminate within the
Devonian interval. Thus, no faults penetrate the base of the confining layer, the Woodford shale.

The same bowl shape is illustrated at this depth just as the Woodford and Barnett shales above;
however, the depositional apex is shifted to the northwest. Also visible are the expressions of the
underlain faults within the contours; the depth and thickness variations that we see in this formation
is relative to the deeper aforementioned faults.

The strike of the Devonian varies due to its depositional geometry; however, the localized strike is
approximately N22W with a dip that ranges from .5° to 2.5°. Again, steeper dips are found to the
south relative to the southern high of the Ozona Arch and also to the west, associated with the CBP.
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Figure 1-38: Structure - Top of the Simpson Group

The Simpson represents a baffle formation in the injection unit. It is usually defined as a seal between the
Ellenburger and Devonian but as injection is above and below it, it is not characterized as a seal for the purposes
of this Well. Contour Interval = 50 ft

The structure of the Simpson Group is illustrated in Figure 1-38. The Simpson Group is expected to
function as an intrazonal baffle within the Injection unit; however, it is not treated as a seal since the
injection will be both above and below the Simpson interval.

The Simpson is expected to be -10,139 ft TVD SS at the proposed Well location. The structure of
the Simpson is expected to range from -9,996 to -10,336 feet TVD SS. The strike of the Simpson
Group is irregular due to the faulting present at this depth. The dip is 2-7 degrees and increases
towards the west to the CBP.

The faulting in the Simpson group is greater than the shallower formations, since all terminate
before the top of the Devonian. At this depth, the Well is within a 3-way fault block, with faults to the
north, south, and west. The northern fault is approximately 1.5 miles away, the fault to the south is
approximately 2.1 miles away and the wrenching fault to the west is approximately 3.2 miles away.
Details about the faults are included in Section 1.8.
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Figure 1-39: Regional Isochore Map of Simpson Group

(Fairhurst et. al., 2021) Isochore map of the Simpson Group (contour interval = 500 ft) modified from Fairhurst
(2015). The axis and western margin of the Simpson isochore of the Tabosa Basin are similar to the axis of
the current Delaware Basin. The eastern margin through central Martin, southwestern Glasscock, and eastern
Regan Counties includes only the western half of the current Midland Basin. Individual beds display thinning
onto the margins, and there are indications of erosion along these margins.

The upper members of the Simpson Group are subcropping from south to north in from Upton to
Midland County. In the AoR, no formations or members are expected to subcrop within the AoR.
The Simpson pinches out to the east of the Injection Well in Reagan County and is thinning
gradually across Upton County.

It has also been observed that there are dramatic changes in Simpson thickness in different fault
blocks. For example, The Simpson thickness at the nearest well that penetrates the injection
interval, the Davidson Unit 1 #0106BH (API# 42-461-40597) is 325 feet while the expected
thickness at the Injection Well is only 130 feet and at the Midkiff #1 to the east of the Injection Well
the Simpson thickness is 244 feet. This variation is seen in Figure 1-39 where there are abrupt
changes along the Central Basin Platform.
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Figure 1-40: Localized Structure -Top of the Ellenburger
The Ellenburger is the lowermost injection zone for the well. Any smoothing at this interval may be due to lack
of data in some areas. Ellenburger and Basement are the least often penetrated interval. Cl = 50 ft.

The Ellenburger Group’s structure is illustrated in Fig. 1-40. The Ellenburger top shows less
irregularity and smoother contours due to a lack of well log data control. There are few penetrations
that go that deep and penetrate the top of the Ellenburger since most of the production is much
shallower in section. The top of the Ellenburger at the proposed Well location is -10,269 feet TVD SS.
The range of depths across the AoR is from -10,140 to -10,452 feet TVD SS.

The faulting in the Ellenburger is similar to that of the Simpson Group illustrated earlier. At this depth,
the Well is within a 3-way fault block, with faults to the north, south, and west. The northern fault is
approximately 1.5 miles away, the fault to the south is approximately 2.1 miles away and the
wrenching fault to the west is approximately 3.2 miles away, similar to the Simpson Group above.
Details about the faults are included in Section 1.8. It is observed in seismic that faults cut from
basement up through the Ellenburger, through the Simpson, and terminate within the Devonian or
Wristen Group.

The depositional shape of the Ellenburger in the illustration is a smooth conical shape roughly N2E in
the north to N327W in the south. This could somewhat be due to the lack of data control and the
gridding algorithm extrapolating from the last known data points. The dip of the Ellenburger is on
average 1.3 degrees to the west as it is deeper towards the CBP to the west.
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Figure 1-41: Localized Structure -Top of the Precambrian Basement (feet TVD SS)
The base of the injection interval is 100 feet above the base of the Precambrian Basement.

The top of the Precambrian Basement minus 100 feet defines the base of the injection interval. Figure
1-41 shows somewhat of a smoothed effect due to the lack of control data points. There are very few
penetrations in the local area that penetrate the Basement. The map is created by utilizing the few
known data points from log penetrations correlated to the two 2D seismic lines. This was then
extrapolated and gridded with the known faults to create this structure map. The top of the
Precambrian Basement at the proposed location is -11,152 feet TVD SS but the base of the injection
interval at our proposed location is 100 feet shallow at -11,052 feet TVD SS. The range of the depths
of Basement across our AoR is from -11,032 to -11,298 feet TVD SS. Several authors have published
conflicting maps of basement depths in the region, likely also due to lack of available well data.

The strike of the Basement at our proposed location site is N67E and the dip at the site location is
approximately 2 degrees.

The faulting within the Ellenburger Group continues into the Basement. At this depth, the Well is still
within a 3-way fault block, with faults to the north, south, and west. The northern fault is approximately
1.5 miles away, the fault to the south is approximately 2.8 miles away and the wrenching fault to the
west is approximately 2.7 miles away, similar to the Simpson Group above. Details about the faults
are included in Section 1.8.
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1.7.2 Thickness

1.7.2.1 Log From Surface to Basement

Figure 1-42 illustrates an example type log of the local area with relevant thicknesses listed for each
formation. The log is of the Peck well (API# 42-461-32673). The Peck is approximately 14.5 miles to
the west on the CBP. As such, the depths will be different than our proposed location within the
Midland Basin; however, the thicknesses are relatively similar and provide a good analog that
illustrates a log section from near surface into the Ellenburger. Note the thick sections of high gamma
ray that are likely <1 uD of permeability and form a barrier. Also note the extreme distance from base
of USDW to Devonian and Ellenburger.

Figure 1-42: Shallow Type Log Down to the Ellenburger
Example type log with continuous logs from near surface to the Ellenburger. Type log. API# 42-461-32673.
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1.7.2.2 Thickness Maps for Injection Units
Figures 1-43 to 1-46 illustrate the true vertical thicknesses for the injection intervals and the seal
related to the proposed Well location.

Figure 1-43 illustrates a map of the true vertical thickness of the Siluro-Devonian Injection Unit. Figure
1-43 shows an isopach from the top Devonian (base of the Woodford shale) to top of Simpson Group.
The Devonian thickness is variable across fault blocks and irregular over Upton and Midland County
ranging from a low of 650 feet to a high of 860 feet. The thickness is heavily influenced by faulting that
cuts about half of the Siluro-Devonian and multiple unconformities within the section. There are
unconformable surfaces at the base of the Woodford shale, top of the Wristen Group, top of the
Fusselman formation and top of the Simpson Group. Notably the thickness of the chert decreases
from west to east, likely due to these myriad unconformities.

The faults illustrated in (Figure 1-43) terminate within the Devonian interval and do not extend to the
top of the Devonian. This isopach figure includes the entire Devonian Injection Unit (Section 1.5.3).
The expected thickness at the proposed Facility is 736 ft. Within the AoR, the expected thickness of
the Siluro-Devonian ranges from approximately 428 to 636 feet thick. There are no discernable
pinchouts or terminations of the Devonian Injection Unit within 50 mi of the AoR.

Figure 1-43: Devonian Thickness Map

True vertical thickness map of Top Devonian — Top of Simpson Group. Faults do not extend to the top of the
Devonian; however, they are illustrated on the map due to the gross interval. Proposed location denoted by red
star. Contour Interval = 50 ft

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application
South Midland Facility, Upton County, Texas

Section 1: Site Characterization & Narrative | page 62 of 148



UIC CLASS VI GEOLOGIC STORAGE OF CO, PERMIT APPLICATION
Milestone Carbon Midland CCS Hub
South Midland Facility | Upton County, Texas

The Ellenburger thickness (Fig. 1-44) is expected to be approximately 883 feet thick at the proposed
Well location. The range of thicknesses in the Well's AoR is from 839 feet to 903 feet, thickening to
the east. The estimated thickness of 883 feet of the Ellenburger at the proposed location is assumed
to be the minimum thickness. There is some uncertainty of total Ellenburger thickness given that most
data points in the region show a thickness of >1,000ft, but 2D seismic indicates a local thinning in the
area near the proposed location. The difficulty in ascertaining the true thickness of the Ellenburger is
that most wells stop short of the base of the Group and do not penetrate the Precambrian basement.
Further, due to high velocities, the basement contact is difficult to interpret on seismic data. The
Davidson Unit 1 offset well (API# 42-461-40597) did penetrate basement, so it is known that 5 mi to
the NW of the Injection Well location, the Ellenburger is 1,171 ft thick. There is an additional well, the
Rosenbaum #1 (42-461-32329) approximately 10.3 miles east of the Injection Well location, with a
thickness of 1,117 feet thick.

The thickness of the injection interval is 783 feet, and the bottom of the Ellenburger Injection Unit is
100 feet above the Ellenburger base (top of the Basement). The erratic contours towards the west are
artifacts of multiple datapoints from the seismic 2D dataset expressed into the grid.

There are no terminations or pinchouts of the Ellenburger in the Midland Basin. In fact, the Ellenburger
or Ordovician equivalents are found over much of the South-Central United States.

Figure 1-44: Ellenburger Thickness Map

True vertical thickness map of Top Ellenburger — Basement. Expected thickness at Midland CCS #2 site is
883 ft. Proposed location denoted by red star. The map shows the observed thickness of the Ellenburger, and
should be regarded as a minimum as it is unclear if certain wells actually penetrate basement.
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Since the Ellenburger is one of the deepest formations in the basin, it is not penetrated routinely by
wellbores. There are <25 penetrations in Midland and Upton counties, many partial. This allows us to
map the top depth fairly accurately, but thickness and facies are limited by lack of penetrations in the
region. Fortunately, there is an offset well (Davidson Unit 1, API# 42-461-40597) 3.9 mi to the
northwest of the Facility that is believed to have penetrated the basement rock. The Davidson well
encountered basement at 14,784 ft and shows a thickness of the Ellenburger of 1,171 ft. While the
Davidson well is an analog for this area, it is situated in a downthrown block between two faults. This
graben could account for the increased thickness in the Davidson well and the large change in
estimated thickness between the Injection Well and the Davidson.

1.7.2.3 Thickness Maps for Seals

The thickness of the primary Top Seal, the Woodford shale, is illustrated in Figure 1-45. Unlike the
older layers shown in the Simpson-Ellenburger isopach and the Devonian-Simpson Group isopach,
there is a stronger NE-SW trend to the change in thickness. This is hypothesized to be due to the
unconformity at the base of the Woodford shale, perhaps indicating a change in depositional direction.
Itis also just as likely that it could be due to the underlying fault resulting in additional accommodation
space in thicker areas. Regardless, the thickness of the seal at the proposed Well is 94 ft. There are
no discernable pinchouts or terminations of the Woodford shale in Upton or Midland Counties. The
seal is continuous over a large regional area. The thickness of the Woodford shale at the proposed
Well location is 94 feet thick. The thickness range for the AoR is from 111 feet thick to 87 feet thick
towards the south.

Figure 1-45: Upper Confining Layer Thickness - Woodford Thickness
Map generated by subtracting the subsea Devonian grid from the Woodford surface grids — both generated through
modeling. The red star is the proposed location of Midland CCS #2. The expected thickness at the Well location is 94 ft.

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application
South Midland Facility, Upton County, Texas

Section 1: Site Characterization & Narrative | page 64 of 148



UIC CLASS VI GEOLOGIC STORAGE OF CO, PERMIT APPLICATION
Milestone Carbon Midland CCS Hub
South Midland Facility | Upton County, Texas

The Simpson Group is an interval within the injection zone that is not expected to take any injectate
due to low permeability. It serves as an intrazone baffle within the injection unit. While the Simpson
group may be an internal seal, we are not utilizing it as a seal for the purposes of this Well since we
are injecting both above and below. Figure 1-46 illustrates the thickness of the Simpson Group
around the area. The Simpson Group thickness varies between fault blocks around the area. For
example, the Simpson thickness is 324 feet at the Davidson Unit 1 (API# 42-461-40597) well and only
177 feet at the Rosenbaum #1 (42-461-32329) location. The expected thickness of the Simpson at
the Injection Well is 130 ft. The thickness within the AoR ranges from 118 feet to 144 feet.

The Bromide formation is not expected to be present at the proposed location (Fig. 1-47). There may
be a few feet remaining before the Bromide is completely subcropped going into Midland County. The
top of the Simpson Group is the Tulip Creek formation near the Midland-Upton County line.
Regardless, there are multiple shale formations such as the Oil Creek and the Tulip Creek that form
an effective vertical permeability barrier within the Simpson Group.

Figure 1-46: True Vertical Thickness of the Simpson Group

Map generated by subtracting surface grids of the Simpson and the Ellenburger Formations — both generated
through modeling. The red star is the proposed location of Midland CCS #2. The expected thickness at the
proposed location is 130 ft. Data values are from the top of the Simpson Group to the top of the Ellenburger
formation.
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Figure 1-48: True Vertical Thickness of the Barnett shale
Map generated by subtracting surface grids of the Barnett and the Woodford Formations — both generated through modeling.
The red star is the proposed location of Midland CCS #2. The expected thickness at the proposed location is 173 ft.

1.7.3 Cross sections

A base map showing the paths of two cross sections is shown in (Figure 1-49). The distance between
wells is generally 6 mi or greater and crosses fault planes. The cross sections show the lateral
depositional continuity of both the injection zone and the confining layers. Both lines of section are
flattened on the Simpson Group to make reading easier and to show the lack of pinchouts in injection
zone or seals.

Two cross sections were prepared: Figures 1-50 and 1-51. The first cross section, (Figure 1-50), is
from west-to-east across Upton County. The second cross section, (Figure 1-51), is from north to
south across Midland County and Upton County.

In the west-to-east cross section A-A'’ illustrated in Figure 1-50, there are several observations worth
noting. First, the Woodford is thickening to the west with thickness at the Well expected to be 94’ thick.
The top seal of these combined zones is present across the entire basin with consistent thickness.
Next, the Silurian-aged Wristen Group is also thinning to the east.
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Figure 1-49: A-A'/ B-B' Index Map
Base map illustrating path of cross sections A-A’ which is the west-to-east cross section, and B-B’ which is the
north-south cross section. Distances between wells are vast in some cases, typically 6 mi or greater.

The Simpson Group is expected to be only an intraformational baffle as it narrows to a point on the
eastern edge of the basin. Also worth noting, there is nearly 1,000 ft of vertical displacement in the
Pegasus well. It sits in an upthrown block west of the fault. This faulting is not expected to affect the
injection area though as the AoR terminates ~6 mi away from the fault. The basement is not thinning
markedly throughout the area. It is merely an artifact of wells stopping short of tagging basement
igneous rock. Most wells reach TD in the Ellenburger or Devonian section and did not continue drilling.

An observation, in terms of log response, the resistivity is maxed out to the east but not in the west in
the Devonian injection unit. It is surmised that the true porosity is decreasing in the Devonian as
movement is east, even in the chert facies. Ellenburger shows consistent dolostone around the area
of interest as expected from regional mapping. The porosity and permeability of the Ellenburger is
estimated to be uniform across the area while the Devonian may have lower porosity and permeability
to the east as evidenced on this cross-section Figure 1-50.
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In reference to the north-south cross section B-B’ in Figure 1-51, there are several observations worth
noting in this cross section. In this section, evidence of several documented unconformities is
observed.

The Devonian top — Simpson Group thickness (Devonian Injection Unit) is nearly constant, but the
Simpson Group is thickening toward the south which is consistent with regional literature.

It is difficult to tell if the Bromide member of the Simpson is appearing or disappearing as reported. It
is suspected that it remains thin in this region across the cross section.

The Barnett shale begins to thin to the south at the Davidson Unit well. However, there is only
significant thinning at the very southern end of Upton County >20 mi outside the injection area. Even
in the southern part of Upton, the combined Woodford and Barnett shales are still >300 ft thick.

The surfaces above the Barnett appear to thicken and then thin relative to periods of faulting,
subsidence, accommodation, and/or uplift. Once again, the thickness to Basement is not actually
changing substantially; it is merely an artifact of well penetrations stopping short. The confining layer
is regionally consistent until the very farthest south point in the cross section where it thins slightly as
it encroaches upon the Ozona Arch.

These cross sections illustrate that all formations are regionally extensive across both Upton and
Midland Counties with no expected pinchouts or unusual structures. The unconformities affect the
thickness but are not expected to materially affect storage potential.

Also, the cross sections show that all changes are gradual across the counties of interest even when
faults are present. This is evidence that the faulting happened after primary deposition and the faults
were not syndepositional. This is consistent with regional tectonic history which puts the major tectonic
events in the Mississippian, well after the Devonian and Ordovician layers had been deposited and
buried.

Figure 1-50: A-A' Cross Section West-to-East

West-to-east cross section A-A’ across the AoR and through the proposed well location. Flattened on the top of
the Simpson Group. Base top is the base of the log which only corresponds to basement on two logs (Davidson
and Clay Henry.). Note the thinning of the Simpson Group from west-to-east but it is still at least 130 ft thick.
Note how the top seal, Woodford and Barnett, have consistent thickness.
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Figure 1-51: B-B' Cross Section North-to-South

North-to-south cross section B-B’ across the AoR and through the proposed well location. Flattened on the
Simpson Group top. Note how consistent thickness is for most of the AoR. In the far south of Upton County,
there is some thinning of all formations. Note how the top seal is regionally pervasive until the very farthest south
point in the cross section. In the southern part of Upton County, directly south of the location, there are no
penetrations of the Ellenburger with the exception of the Gidding well, therefore, a SE jog was taken on last well.

On both cross-sections, multiple faults are visible; however, no faults penetrate through the top of the
Devonian interval into the base of the Woodford shale. The faulting terminates within the Barnett
shale (More detail on faults found in Section 1.8.2).

1.7.4 Lithology

Four primary lithologic rock types (facies) are observed in the injection and confining units and
subsequently utilized in the geologic model (see Static model and AoR Corrective Action, Section
2.3): 1) claystone, 2) packstone (grain-supported limestone [Dunham, 1962]), 3) dolostone, and 4)
chert. Facies were discretized using well logs with Photoelectric factor (PeF) curves and referenced
to available core data described in literature (R. Loucks, 2007, 2023). See Section 1.5 and Section
13, Appendix K for additional lithologic information and geologic background.

PeF and gamma ray (GR) derived clay volume (Vclay) logs were the primary inputs used to discretize
facies in each well. The algorithm used to define each is summarized as seen in (Equation 1-1) and
(Equation 1-2):

Equation 1-1: Lithology Calculations from Woodford through Simpson
Woodford through Simpson:
e Chert=PEF <3 b/e & Vclay <=0.19 v/v
o Packstone = PEF >= 3 b/e & Vclay <= 0.19 v/v
¢ Claystone = Vclay > 0.19 v/v or GR > 145 API
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Equation 1-2: Lithology Calculations for Ellenburger
Ellenburger:
e Chert=PEF <3 b/e & Vclay <=0.19 viv
e Dolostone = PEF >= 3 b/e & Vclay < 0.19 viv
e Claystone = Vclay > 0.19 v/v or GR > 145 API

Relative proportions of each facies comprising each zone within the AoR are summarized in Figure
1-52 and seen in the cross section on Figure 1-53. Based on the algorithm above, the Woodford
Shale is composed of approximately 98% claystone with chert making up the remainder. The
Devonian consists primarily of packstone (28%) and chert (71%) and minor amounts of claystone
(1%).

Most of the packstone is observed in the upper half of the section. The Silurian zone is primarily chert
(65%) with the remaining being packstone (28%) and claystone (7%). The Fusselman zone contains
significant quantities of claystone (27%) however the more permeable facies, packstone (52%) and
chert (27%), predominate.

The Simpson is a significant vertical baffle, consisting of 73% claystone with minor packstone (14%)
and chert (13%). The lowermost injection unit, the Ellenburger formation, consists of 80% dolostone
along with some chert lenses (13%) and minor claystone (7%).

Figure 1-52: Zone Facies in AoR (modified from Calle et. al., 2024)
Violin plots illustrate the distribution of lithofacies in Ellenburger and Silurian-Devonian units.
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Figure 1-53: Facies Cross Sections (Calle et. al., 2024)
Lithofacies distribution from the northern shelf to the structurally compartmentalized Ozona arch.

No significant lateral change in facies proportions is predicted with the AoR, particularly within the
Woodford Shale upper confining zone. Across the static model domain (see cross sections in Figure
1-58), some lateral variability is observed in facies proportions within the injection unit, though such
variability would not significantly influence the lateral migration of injected CO.. No significant
variability in the sealing facies (claystone) content of the Woodford is observed.

1.8 Faults and Fractures [40 CFR 146,82 (a)(3)(ii)]

This section addresses data regarding faults and fractures in the seals and injection units as well as
the seismic history of area. It further documents the regional stress field for the southern Midland
Basin and shows fault slippage analyses for nearby faults.

1.8.1 Faulting

This section will address the regional and localized interpreted data regarding the faulting present that
affects this area and the Well AOI.

With respect to the regional faulting, the Bureau of Economic Geology (BEG) has performed extensive
regional research in the Permian Basin. In this section, we will reference figures and citations from
the BEG and their regional analysis in the Midland Basin. In addition to the regional data and analysis,
Milestone has acquired two 2D seismic lines (Figure 1-54) for interpretation to analyze localized
faulting and deposition. We acknowledge that the BEG did not have access to seismic data for
characterizing the AoR surrounding the Well. As a result, the localized interpretation based on the
two 2D lines will represent the identified fault locations and geometry in that area, while we will rely
on regional fault data for the surrounding region.

Milestone identified 5 known or suspected faults within 4 miles of the edge of the AoR using seismic
interpretation. However, we illustrate a larger footprint in maps to provide a more inclusive viewpoint.
Three of the 6 interpreted faults are correlated to regional faults that are identified also from Horne et.
al., 2024. The remaining three faults are interpreted via seismic and deemed to be more localized
faulting.

Figure 1-55 illustrates the regional faults (Horne et. al., 2024) for the AoR. These faults are generally
referred to as “Horne faults” or “Horne’s work” as simply a matter of efficiency but not meant to discredit
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any additional authors on the publication. This figure is also meant to differentiate the different data
sets from Horne’s work; however, from this point forward, Horne’s faults will be colored in the same
manner within our figures unless it's a published illustration that will be cited and referenced.

Figure 1-56 illustrates localized faults interpreted from seismic, many of which correspond to regional
faults illustrated from Horne et. al. 2024. Horne et. al. lacked access to seismic data over our AoR
(Figure 1-55), and thus, our interpreted seismic dataset confirms the local faults relevant to our AoR
surrounding our proposed Well location.
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Figure 1-56: Location Map Regional Faults

Fault dataset from Horne GPB-Regional v1 2023 and Horne et al 2023 MB BMST V1 (Horne et. al., 2024)
Maroon faults correspond to Horne GPB-Regional v1_2023 and blue faults correspond to Horne_et_al 2023
MB_BSMT_V1 datasets. Both datasets illustrated are represented as “moderate confidence” faults.
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The seismic cross-sections are illustrated in Figure 1-58. These should be considered highly
confidential and remain confidential even during the public notice period.

The horizons interpreted on the seismic sections include the Basement, Ellenburger dolomite,
Simpson Group, Fusselman limestone, Woodford shale, Barnett shale, Atoka shale, Strawn
limestone, Cisco, Wolfcamp, and Spraberry. These horizons were based on well ties, and an average
seismic time-depth relationship employing both sonic logs and checkshot survey data was developed
as well.

On both cross-sections, multiple faults are visible and were interpreted. It is clear, however, that one
of the faults has enough vertical displacement to penetrate high enough upward to cut through the top
of the Woodford shale. This is a result of the faults losing displacement upward in the stratigraphic
section. As a result, the structure maps generated for the top of the Woodford shale and the top of
the overlying Barnett shale contain no fault traces.

1.8.1.1 Fault Details
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1.8.2 Fractures

Pervasive fractures are expected in both the Devonian and Ellenburger sections due to their relatively
high Young’s moduli of 8 million pounds per square inch (MPSI+), which indicates these formations
strain very little before failure and are very incompressible. Areas of Ellenburger modified by karsting
has been mapped by Loucks (2022) (Figure 1-61). The Well and Facility are on the edge of the Karst
modified area but still within it.

Significant fracturing in the Ellenburger and Devonian has also been observed in core in the Barnhart
Ellenburger Unit #3 well from the Bureau of Economic Geology (BEG). A series of cave collapse
breccias were observed in this core by Loucks and Kerans (2019) (Figure 1-62). These fractures are
expected to increase the system permeability within the Ellenburger or Devonian flow unit but not
extend into the seals.

The Woodford, Barnett and Simpson have significantly more compliant Young’s moduli, 2-4 million
psi in the shales compared to 8-12 million psi in the carbonates.
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Figure 1-61: Ellenburger Group Reservoir Types

Distribution of Ellenburger Group Reservoir types by Holtz and Kerans (1992) showing Karst Modified areas.
(Loucks, 2023) Red Star for Midland CCS #2 Well. Notice how the location is on the edge of the Karst modified
area but still within it.

There is little pattern or orientation to the fracture systems. No preferred orientation has been
observed. This is likely due to the chaotic nature of karst collapse features with the additional overprint
of some tectonic fracturing in the ancient Tobosa Basin.

Shales form an upper boundary to the fracturing and natural fractures are not expected to penetrate
the Woodford or Barnett Shale Formation.

The most prominent unknowns regarding the fractures are the quantity and depth range of fracturing
at the proposed wellsite. From offset injection and core data it surmised that fractures are pervasive
in the area but since there are currently no penetrations; an accurate accounting of the fractures have
not been found. Before drilling, three-dimensional (3D) seismic attributes will be used to attempt to
determine which areas of the AoR are more heavily fractured. At the conclusion of drilling operations
of the test well, an image log will be acquired to determine all of the previous unknowns.
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Figure 1-62: Ellenburger Paleocave Facies

Copied from Loucks and Kerans 2019, Example of several Ellenburger paleocave facies from Goldrus Producing
Company Barnhart Ellenburger Unit No. 3 core in Reagan County, Texas. Larger clasts are outlined in yellow.
(a) Debris-flow chaotic breccia in a paleocave passage. Notice that some clasts show crackle brecciation by
compaction. (b) Large deformed blocks with crackle-breccia overprint at far-left column and far right

A workflow has been developed for Ellenburger and Devonian rocks using 3D seismic that has been
proven effective in the Fort Worth Basin. McDonnell et al. 2007 was able to show that heavily fractured
and karsted areas correlated to sag features that were identifiable on 3-D seismic (Figures 1-63).

Horizons were mapped only where the reflection was distinct and continuous (assumed unkarsted
host rock). Intervening low-amplitude, chaotic reflections are assumed to be paleocave collapse-
brecciated zones.

These areas correlated strongly with observed image log data in the Fort Worth Basin. Milestone will
use this seismic analysis scheme to enhance the numerical simulation and static geomodel once 3D
seismic is acquired.

Additionally, an image log will be run when the well is drilled to determine the quantity, extent and
orientation of fractures and then the results will be compared to the pre-drill model from seismic. Whole
core will also be obtained to determine fracture width and provide a secondary source of fracture
information although the core will not be oriented. This testing scheme detailed in Section 4.9 through
4.10 should address any unknowns related to the fracture system at the injection location. This
information will further be used to refine the static and dynamic simulation model to attempt to
determine if the fractures cause any unusual geometries in the plume.
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Figure 1-63: Intra-Ellenburger Horizon Amplitude Map

From McDonnell et al. 2007, amplitude map extracted from an intra-Ellenburger horizon. The horizon was
mapped only where the reflection was distinct and continuous (assumed unkarsted host rock). (Left) Intervening
low-amplitude, chaotic reflections are assumed to be paleocave collapse-brecciated zones. (Right) Overlay of
circular sag structure locations shows that they correspond to chaotic Ellenburger zones (i.e., paleocave zones).
This suggests a good correlation between collapse feature locations and their causal mechanism
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Figure 1-66: Tectonic Map of Texas
Tectonic map of Texas, BEG 1997 illustrating the major structural features of the state.

The local region of the Midland Basin has two Seismic Response Areas (SRA’s) north of the location (Figure 1-
67). The Gardendale Seismic Response Area and the Stanton Seismic Response Area. Both are associated
with significant faulting and heavy SWD injection.

Milestone has strategically avoided these areas of high faulting and high seismicity. The Midland CCS #2 well
is located over 21 miles away from the nearest SRA, the Gardendale SRA and even farther away from the
earthquake swarms of more intense earthquake activity. No earthquake swarms are located within or near the
AoR.
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Figure 1-67: TexNet Earthquake Catalog — Nearest SRA
Updated from TexNet to illustrate all earthquakes and SRA’s in the area. The Gardendale SRA is located over
21 miles from the Midland CCS #2 location and over 40 miles from the Stanton SRA.

In the area close to the South Midland Facility, Texas Seismological Network and Seismology
Research (TexNet) earthquake catalog search shows very little earthquake activity near the proposed
injection site (Figure 1-68). According to TexNet, an earthquake catalog, there have been 10
earthquakes reported within a 10-mile radius since 2016, the inception of the catalog (Figure 1-69).
A detailed look at the most recent earthquakes within that radius is illustrated in Figure 1-70. Both
events were deep in the Precambrian basement, at 1.1 and 1.2 magnitudes and approximately 10km
away. These recent earthquakes are likely due to injection into shallower intervals in the region.

Figure 1-68: West Texas Earthquake Catalog
TexNet Earthquake Catalog query shows the earthquake (M2+) 2016-2023 in the area near Midland CCS #2
Well (red star). (https://www.beg.utexas.edu/texnet-cisr/texnet/earthquake-catalog)
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Date / Time Maghnitude Region Name Latitude (WGS84) Latitude Error (km) Longitude (WGS84) Longitude Error (km) Depth (Km. MSL) Depth (Km. Surface) Depth Uncertainty
9/23/2024 | 1:31:10 1.1 Western Texas 31.6214 0.6 -102.0871 0.7 7.3 8.1 1.3
9/3/2024 | 17:43:34 2 Western Texas 31.5793 0.5 -102.1343 0.5 9.5 10.4 1.2
8/30/2024 | 2:23:44 1.2 Western Texas 31.6141 0.8 -102.0721 0.4 5.6 6.5 1.6
7/8/2024 9:27:30 1 Western Texas 31.7386 0.5 -101.937 0.4 8.2 9 2.1
4/17/2024 | 3:42:23 14 Western Texas 31.6223 0.4 -102.0689 0.5 5.8 6.6 0.9
2/10/2024 | 14:40:38 1.2 Western Texas 31.6763 0.4 -102.0292 0.4 7.3 8.1 1.3
1/11/2024 | 0:19:11 1.7 Western Texas 31.6013 0.7 -102.1128 0.8 13.4 14.2 1.9
10/19/2022( 23:53:46 1.9 Western Texas 31.6196 0.5 -102.0742 0.7 5.8 6.7 1.9
3/9/2022 4:22:39 2 Western Texas 31.5829 0.6 -102.1428 0.8 8.8 9.7 1.9

Figure 1-69: Earthquake Catalog 10 miles of Midland CCS #2
TexNet Earthquake Catalog information on all earthquakes within a 10-mile radius of Midland CCS #2 well.
(https://www.beg.utexas.edu/texnet-cisr/texnet/earthquake-catalog).

Figure 1-70: Recent earthquakes in Upton County west of Midland CCS#2

TexNet Earthquake Catalog information on the 2 earthquakes about 6.85mi and 5.75mi respectively to the west
of Midland CCS #2 well. (https://www.beg.utexas.edu/texnet-cisr/texnet/earthquake-catalog). Both events are
deeper earthquakes in the Precambrian basement and much deeper than the Midland CCS #2 injection well.

1.8.4 Regional Stress

The stress regime and maximum horizontal stress orientation is well-studied and understood in west
Texas area. Figure 1-71 displays the regional stress map. At the location of the Well (red star image
on the map), the stress regime is characterized by normal faulting, and the maximum horizontal stress
is E-W.

Figure 1-71: West Texas Stress Map

Regional stress map of west Texas, around region of proposed Midland CCS #2 well location (indicated with
red star). Normal fault stress regime, and the maximum horizontal stress orientation is E-W (Lund Snee &
Zoback, American Geophysical Union, Fall Meeting 2018, abstract #S32A-02).
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Figure 1-72: Top of Ellenburger Structure

Localized structure of the Top of the Ellenburger in subsea, ft.. Smoothing may be due to lack of data to the
east of the wellbore. Ellenburger and Basement are the least often penetrated interval. Local faulting to the
east of the CBP tends to orient W-E.

Figure 1-73 illustrates the faults by index reference number used in the FSP model and Table 1-10
inventories the average fault properties with the same index number. The bearings, dip and length
were extracted from the fault shapefile in Arc GIS. In some cases a long fault with changes in strike
was broken into multiple segments, such as fault 1,2,3,and 4, which are all the same fault but broken
up into four segments to account for changes in strike.
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Figure 1-73: Ellenburger Fault Index Number for FSP Analysis
Red Star is Midland CCS #2 Location

Figure 1-74 illustrates the Mohr-Circle FSP deterministic analysis for Ellenburger faults and pore
pressure increase needed for the Ellenburger faults to slip. The fault (#12) nearest to the Well (red
star) requires an estimated 1,902 psi increase in pore pressure to slip, which is unlikely to be reached
because the increase in reservoir pressure from injection activities is only estimated to raise it by 621
psi in any cell along that fault. The next nearest fault (#3) to the south requires an estimated 3,966 psi
in pore pressure to slip. The fault to the south (#3) slip pressure is so much higher due to a much
flatter dip of 31 degrees compared to nearby faults which are generally steeply dipping. Also unlikely
to be reached due to the increase in pore pressure along the fault having a maximum value of 827
psi. NNW-SSE faults (green) in the region are the least likely to slip due to their orientation being
perpendicular to current day max stress field. These faults have slip pressures of >3,000 psi in most
cases. Figure 1-75 shows the stereonet of fault poles with slippage pressures colored.

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application
South Midland Facility, Upton County, Texas

Section 1: Site Characterization & Narrative | page 91 of 148



UIC CLASS VI GEOLOGIC STORAGE OF CO, PERMIT APPLICATION
Milestone Carbon Midland CCS Hub
South Midland Facility | Upton County, Texas

Figure 1-74: Ellenburger Faults Mohr-Circle FSP Analysis
Deterministic Mohr-Circle FSP analysis for Ellenburger faults. Pore pressure increase required for the
Ellenburger faults to slip. Red Star is Midland CCS #2 Location
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1.8.5.2 Siluro-Devonian Fault Slippage Analysis

Figure 1-76 illustrates the structure at the top of the injection interval, Siluro-Devonian top, in subsea,
ft. which is un-faulted because no faults extend into the Woodford Shale in the area. Figure 1-77
illustrates the localized structure of the top of the Wristen Group (Silurian top) in subsea, ft. which
does include faults in the Siluro-Devonian injection interval. Most of the faults from the Ellenburger
and Basement extend up into the Siluro-Devonian interval and terminate in the Devonian directly
above the Wristen Group top. The faults do not cut the Woodford shale (top-seal). (Fig. 1-76) Like in
the Ellenburger, regional faults are mainly oriented NNW-SSE and E-NE. The Wristen Group is
approximately the midpoint of the Siluro-Devonian Injection Unit, so it is ideal for a FSP analysis.

Notable faults that terminate in the Simpson group, below the Siluro-Devonian Injection unit, are faults
#49 and #50 from the Ellenburger analysis. (Table 1-11 and Fig. 1-78) These two faults are not
included in the Siluro-Devonian FSP because they have not been observed to exist within the injection
unit on available seismic data.

Figure 1-77: Structure - Top of the Wristen Group

The Wristen Group is approximately the midpoint of the Siluro-Devonian injection unit. It is also the last surface
where all the Siluro-Devonian faults exist before they terminate vertically. Contour Interval = 50 ft Red star
denotes the location of the Injection Well
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Figure 1-79: Siluro-Devonian Faults Mohr-Circle FSP Analysis
Deterministic Mohr-Circle FSP analysis for Siluro-Devonian faults. Pore pressure increase required for the
Siluro-Devonian faults to slip. Red Star is Midland CCS #2 Location
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Figure 1-80 illustrates the FSP results for the Siluro-Devonian. Regional faults are mainly oriented
NNW-SSE and E-NE. At the Siluro-Devonian level, there are several faults near the well. The nearest
fault is north of the Injection well 8,800 feet north of the well, fault segment #12 (Fig. 1-78). The next
closest fault is south of the injection well, 10,088 feet south of the Injection Well, fault segment #3
(Fig. 1-78). All faults near the well are strike-slip faults and are less likely to move with the current day
normal faulting regime

Fault segment #12, the nearest fault has a deterministic pressure to slip of 2,102 psi. Fault segment
#3 the second closest fault has a deterministic pressure to slip of 4,403 psi. No fault in the Siluro-
Devonian is expected to slip with the highest incremental pressure increase equal to 600 psi. The
incremental pressure increase compared to the slip pressure at each fault segment still leaves a large
amount of pressure capacity before any slippage is likely to occur. Fault segments #1,2,3 and 4 have
higher pressure to slip owing to the low angle dip of the fault at 31 degrees. Most other faults in the
region are 60 degrees dip or higher. (Fig. 1-80)

The Siluro-Devonian faults have higher pressure to slip than Ellenburger faults owing to less depth,
higher calculated minimum principal stress gradient and less throw on the faults at this level. The key
parameter that could change this evaluation is the minimum principal stress gradient. A breakdown
test during well drilling will confirm the predicted value.

Figure 1-80: Siluro-Devonian Faults Mohr-Circle FSP Analysis Stereonet of Fault Normal Poles
Fault poles colored by deterministic FSP slip pressure
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Detailed fault slippage analysis shows at least 1,902 psi pore pressure above hydrostatic is needed
to cause the Ellenburger fault (8,500ft north from the injection) to slip. And at least 2,102 psi pore
pressure above the hydrostatic is needed to cause the Siluro-Devonian fault (8,800 ft north from the
injection) to slip.

Given the small volume and rate of CO; injection, numerical simulation has shown that such high
reservoir pressure is unlikely to be reached at the fault location. The maximum pressure change at
the Well location is 1,598 psi. Therefore, the CO: injection proposed in Well is unlikely to cause fault
slippage in the Devonian and Ellenburger Injection Units.

Figure 1-81 shows the incremental pressure in the Siluro-Devonian Injection Unit. Note how the
pressures along the fault planes are significantly lower than the required ~1900+ psi to cause the
faults to slip.

Figure 1-81: Maximum Incremental Pressure in Siluro-Devonian, Year 2039
Midland CCS #2 Location denoted by high pressure area in red next to well label. Color fill is incremental
pressure increase from start to end of injection period. Maximum incremental pressure at well is 1,598 psi.
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1.9 Petrophysical Characterization [40 CFR 146.82(a)(3)(iii)] [40 CFR 146.82(a)(3)(iv)]

This section includes a petrophysical characterization of the injection and confining zones and
includes discussion on porosity, permeability, salinity, capillary pressure and related properties. The
petrophysical properties indicate the proposed Well location is suitable for the project due to it having
sufficient storage (porosity), ability to inject (permeability) and the in-situ formation waters have a
salinity that is significantly higher than the statutory lower limit of 10,000 parts per million (ppm) at an
average salinity of 152,704 ppm. Further, the threshold entry pressure of the top seals is greater than
the pressure increases from injection activities at 10,000 psi and 7,770 psi.

1.9.1 Typelog

The type-log in Figure 1-82 is a penetration to the west of the Facility in the Pegasus field (Pegasus
Field Unit #20-12; API#: 42-461-32586). This log was chosen due to a full suite of petrophysical curves
including a photoelectric factor (PeF) curve. The type-log displays the interval from Atoka Shale to the
middle Ellenburger Formation. Basement rock was not penetrated on this well.

From left-to-right:
e TRACK 1: Gamma ray and SP;

TRACK 2: Depth;

TRACK 3: Formation Tops;

TRACK 4: Resistivity on log scale 0-2000, logarithmic scale;

TRACK 5: Raw porosity curves such as neutron and bulk density, also photoelectric curve;

TRACK 6: Caliper and density correction;

TRACK 7: Calculated mineral volumes displayed in a cumulative basis:

TRACK 8: Calculated true matrix porosity shaded by fluid type blue for free fluid, grey for bound fluid, red for

hydrocarbons, the true porosity is scaled 20% on the left to 0% on the right;

e TRACK 9: Water saturation calculated from Indonesian equation scaled from 100%-0%, TRACK 10: Calculated
matrix permeability on logarithmic scale, scaled from 0.01 mD to 10,000 mD.

The type-log displays several key points about the seal. First, there are over 700 ft of organic shale
that serves as the top seal and secondary seals. The kerogen curve is shaded brown in the mineralogy
Track 7. Expected organic volumes are >10% in the Atoka, Barnett and Woodford Shales. This is
consistent with regional data. Another item of interest is the change in mineralogy between the Atoka,
Barnett and Woodford. The Barnett and Atoka are a mix of clastics, carbonate, illite and smectite,
which is one reason they have prevalent hole washouts on most logs in the region.

The Woodford Shale, in contrast, is primarily quartz and illite and typically does not react with water-
based mud systems. Average porosity in the Barnett is 5.8% and similarly it is 5.38% in the Woodford
Shale. Both shales are expected to have permeability <1 uD consistent with regional core data (Track
10). The Woodford and Barnett are not expected to be fully water saturated but also not contain
commercial quantities of hydrocarbons. As with most organic shales, even if the quantities are not
commercial, the immature organic porosity will likely contain immobile adsorbed hydrocarbon.

The type-log displays several key points about the injection units. First, the Devonian has two
dominant facies as stated in the regional literature. A packstone near the top of the formation is
signified by the higher calcite content in the mineralogy track, then a chert facies near the bottom of
the Devonian. The porosity of the chert facies is significantly higher and more variable than the
packstone facies. The Fusselman, Montoya and Simpson Group all have porosities <1.5% indicating
a vertical no-flow barrier. The McKee sand is the only member of the Simpson with elevated porosity.
The Ellenburger is almost entirely a dolomite with small punctuations of clay breccias that show up on
gamma ray from 12,777-12,850 ft. Low porosity is pervasive with an average of approximately 3%
porosity. Since natural fractures are expected to form the primary pathway for injection this is not
surprising. Deflections in the resistivity are hypothesized to be sensitive to fractures but this could also
just be a change in pore types, presence of vugs, variable M&N or other properties.
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Figure 1-83: Devonian-Simpson Total Porosity Histogram

Histogram of the Devonian-Simpson total porosity scaled from 0% to 20%. The histogram is colored by
packstone (blue) and chert (yellow) facies. Black color indicates that no PE log was available and facies are
indeterminate. The chert facies clearly have higher porosity range than the packstone which only goes up to
around 4% porosity.

Figure 1-84: Ellenburger Total Porosity Histogram
Histogram of the Ellenburger total porosity scaled from 0% to 20%. Total porosity is generally less than 6% and
is normally distributed around slightly less than 4%
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Figure 1-85: Top Devonian/Simpson Group Porosity Map

Porosity map of the Top Devonian — Top Simpson Group. Porosity is uniformly low at ~1.5% near the proposed
location on average. There are higher porosities in the cherty facies which are diluted by nearly zero porosity in
packstone facies. Red Star is Proposed Midland CCS #2 Well. Values posted are % Porosity.

Figure 1-86: Ellenburger-Basement Porosity Map
Porosity map of the Ellenburger-Basement. Porosity is uniformly low at ~4% near the proposed location on
average. Red Star is Proposed Midland CCS #2 well. Values posted are % Porosity.
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Figure 1-87: Ellenburger Field Data

Ellenburger Field data from NRG Associates (1984) database. (a) Map showing field locations. (b) Thickness of
net pay. (c) Average reservoir porosity versus depth. Note that most porosity values are 5 percent or less in
most strata deeper than 9,000 ft (3,000 m). (d) Average reservoir permeability versus net pay. Note the many
suitable permeability values despite low porosity values (Loucks and Kerans, 2019).
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Figure 1-88: Permeability Ranges Ellenburger Formation

From Loucks and Kerans, 2019. Note the fracture enhanced permeabilities that range from 0-100 mD in the
Ellenburger Formation. Porosity (blue) and Permeability (red) are shown for the Phillips Puckett and Glenna
Cores. Breccias refer to brecciated zones
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Figure 1-89: Devonian Porosity and Permeability Chart

From Ruppel, 2008, Devonian porosity and permeability chart. Note how there is a lower limit denoted by the
black line but there is large upwards scattering. This is due to fracturing of the plugs. Further note how the
packstone facies is confined to the left most side of the plot confirming that likely has poorer reservoir quality.

Figure 1-90: Injection Data Ellenburger Wells

From Sanchez et al., 2019, proprietary injection data shows that fractured Ellenburger wells can accept up to
100,000 bbls/month but unfractured rock is limited to less than 10,000 bbls/month. A) Example of Well injection
history in Ellenburger, B) Plot of total monthly injection vs Injection pressure, C) Bar Chart of injection in bbls/d
at 3500 psi injection
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1.9.4 Salinity

The salinity of the injection unit is expected to be high and greater than 100,000 ppm. Offset data has
a mean of 152,704 ppm (Figures 1-92, 1-93), which is consistent with other Devonian and Ordovician
aged waters (USGS Produced Waters Database). Unfortunately, log analysis using Archie’s Law (G.
Archie, 1942) is of limited use for the following reasons.

e The reservoirs have complex textures leading to a wide range of cementation (m) and
saturation (n) exponent values.

e Features such as vugs, recemented fractures, brecciation, chert and other features make
predicting M&N with just a triple combo log hazardous at best. Figure 1-91 shows a Pickett
plot (G.R. Picket, 1973) that illustrates the wide variation in m.

e ltis unlikely that this resistivity response is due to hydrocarbons but there could also be some
trace hydrocarbon content from Simpson Group source rocks.

o Offset water sample data (Figures 1-92,1-93) also precludes a freshwater hypothesis
confirming that the waters in the deep Paleozoic in the Midland Basin are indeed quite saline.
An image log and dielectric log will be run when the proposed Well is drilled to gather more
data on cementation exponents with the addition of electrical testing on core samples.

The Pickett Plot data (Figurel1-91) does indicate that the resistivity in the Devonian-Simpson interval
may be lower than the Ellenburger, but this could also very easily be just differences in textures and
m and n as discussed previously. The Ellenburger appears saltier with a resistivity of water (Rw) of
~0.05 ohm while the Devonian-Simpson appears to have a RW of ~0.12 ohm. This corresponds to a
salinity of 60,000 ppm and 22,000 ppm, respectively, both of which are well below mean of 152,704
ppm and approximately equal to one standard deviation lower (P16) of 54,000 ppm. Thus, the m and
n are likely greater than 2. M & n being greater than 2 is common in carbonates, especially dolomitized
fractured and vuggy carbonates.

Figure 1-91: Pickett Plots
Pickett plots (G.R. Pickett, 1973) of Devonian (left) and Ellenburger (right). All wells in AoR. Data shows RW of
0.12 ohm left and 0.048 right. Likely affected by high m values
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Figure 1-92: Devonian, Ellenburger and Fusselman Dissolved Solids

Map of total dissolved solids (TDS) in ppm for all Devonian, Ellenburger and Fusselman waters in the study
area. Red Star is Midland CCS #2 well location. Most waters nearby are greater than 100Kppm. Source of data
is USGS Produced Waters Database

Figure 1-93: Offset Well Penetrations TDS Data

Histogram of TDS data from offset well penetrations in Ellenburger, Devonian and Fusselman Formations.
Source of Data is USGS Produced Waters Database. Mean of distribution is 152.7 KPPM, 1 Standard Deviation
lower is ~54 KPPM
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1.9.5 Capillary Pressure

Porosity and permeability data, but not full capillary pressure data, is available in the literature for
Ellenburger and Devonian. After the initial test well, associated with the Well is drilled, more data will
be collected. Therefore, this application will focus on the capillary pressure of the Woodford shale
primary seal and Barnett shale secondary seal as it is directly related to their sealing capacity and
does have published data available.

Existing literature supports the idea that the elevated pressure from injection activity will not exceed
the threshold entry pressure of the shales. Thus, the Woodford shale as the primary top seal, in
concert with the secondary seal of the Barnett shale, provides an adequate top seal to the system.

Capillary pressure tests in the fractured Devonian and Ellenburger are expected to be bimodal due to
the dual pore system. The intracrystline pore network outside of remineralized fractures in the
Ellenburger and Devonian is expected to be very minimal.

For the Woodford Shale, published mercury injection capillary pressure (MICP) testing suggests that
the threshold entry pressure is between 5-20 Kpsi. One complication of examining MICP data in
organic shales is the pore structure is typically deformed before the mercury enters the pore system.
This leads to a section of the MICP curve that is related to the bulk modulus of the shale and not
actual intrusion (Mastalerz et al., 2021).

Once the mercury enters the organic shale system it typically forms a linear line when plotted against
saturation instead of the typical exponential line. M. G. Kibria (2018) reported that MICP analyses
show that the median pore-throat diameters for the Woodford shale are 3.7-5.4 nm, and almost 70—
80% of pore-throats by volume are smaller than 100nm.

Two Woodford MICP tests that are in the public domain are shown in Figures 1-94 and 1-95. The
first, in Figure 1-94, is from the Delaware Basin in the Reliance Triple Crown, Pioneer core, that is in
the public domain (API# 42-371-37790). It shows that no mercury enters the Woodford until at least
6,526 psi incremental pressure is achieved and further this is an unstressed MICP test. Therefore,
one can assume the entry pressure in the subsurface would be even higher. The data shows the
system would need more than 100 mega pascals (MPa) or 14,503 psi to displace even 20% of the
pore-throats in the Woodford shale (M.G. Kibria et al. 2018).

The second Woodford sample, shown in Figure 1-95, is from an unknown Chesapeake well from
Marshall County, Oklahoma in the Ardmore Basin. Note the similarities to the sample from the
Delaware Basin. Many comparisons have shown the Woodford in Anadarko is fundamentally identical
to that found in the Permian and Midland Basins once thermal maturity is considered. (Haecker, 2016)

This is consistent with depositional histories where a large epeiric sea existed in the Late Devonian —
Early Mississippian. In this sample, the entry pressure is approximately 10,000 psi and it displaces
about 20% of the volume at that pressure. It is inferred from the irregularity of the data that perhaps
Mr. Ryan did not conformance-correct his sample correctly and misjudged compression or
conformance for imbibition. However, his arrows are in the correct positions on the plot (B. Ryan,
2017).

The importance of capillary pressure data cannot be understated. Additional data points from core
from the proposed Well will be acquired when core samples are acquired. Brunauer-Emmett-Teller
analysis will be run in parallel with MICP tests to accurately predict the pore throat sizes of the
Woodford shale in the Midland Basin.
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Figure 1-94: Delaware Basin / Woodford Capillary Pressure Test
From M.G. Kibria et al. 2018. Woodford Capillary Pressure test from the Delaware Basin. Note how mercury
does not enter the sample until ~45 MPa or 6526 psi (blue arrow)

Figure 1-95: Anadarko Basin / Woodford Capillary Pressure Test
From B. Ryan 2017. Woodford Capillary pressure sample from the Anadarko Basin. Note the similarity to the
previous Delaware sample, also note how mercury does not enter sample until ~10,000 psi (blue arrow).
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1.10 Geomechanics [40 CFR 146.82(a)(3)(iv)]
1.10.1 Methods

Current geomechanical models for the project use offset dipole sonic data to calculate dynamic
mechanical properties then published dynamic-static corrections to calculate the two Young's moduli
(E11 and Es3) and three Poisson’s ratio (vis, va1 and vi2) at every foot of the wireline log. These dynamic
properties can be used to determine stress magnitude, strength, and other properties. If the rock is
not a shale, then it is assumed to be isotropic, and the classical isotropic solution is used. But given
the fractured nature of the Devonian and Ellenburger, both formations may alternatively exhibit
orthorhombic symmetry. Additional insight on this will be gained once core samples from a test well
are tested in a triaxial load frame.

Modeling dynamic mechanical rock properties in a vertically transverse isotropy (VTI) medium
requires characterization of five independent stiffness coefficients: C33, C44, C66, C11, and C13.
Using the conventional Voigt notation, the 6x6 real symmetric definite positive stiffness tensor of a
VTl medium with an axis of symmetry along the x3-axis is shown as follows: (Suarez-Rivera et al.
2009, Gu et al. 2016).

Equation 1-3: VTI Symmetry

Matrix 1, VTl Symmetry

Elastic properties are calculated as follows (Equation 1-4) if the rock is isotropic or <10% calculated
volume of clay (Gu et al. 2016).

Equation 1-4: Elastic property calculations

If the rock is anisotropic, as indicated by the volume of clay exceeding 10%, then the more elaborate
form of the equations in (Equation 1-5) is used to solve for elastic properties. This is due to the change
in Tensor matrix. The matrix shown in matrix 1 is the matrix for VTI symmetry.
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Everr cOrresponds to Ess, Enor CcOrresponds to Eii1, Vverr cOrresponds to vai, Vhor COrresponds to vi» and
finally viy corresponds to vis.

Equation 1-5: Elastic property calculations >10% vclay

Once the elastic parameters are obtained minimum horizontal stress and strength are then calculated
from the various Young’s and Poisson’s ratio. Stress is calculated using a modified Eaton equation
using the notation from Theirciln and Plumb (1994).

Equation 1-6: Stress calculation

The difference between the isotropic and VTI case can be calculated from the following equation (Gu
et al. 2016).

Equation 1-7: VTI vs Isotropic

Stress can also be calculated using an injection test to physically breakdown the rock. When drilling
the 15" well, mini hydraulic frac tests will be performed following the procedures from Zoback (2003).
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Figure 1-100: Regional Maximum Horizontal Stress Map
Regional maximum horizontal stress direction around the proposed injection Well site. From
WorldStressMap.org. Red Star notes proposed location of Midland CCS #2 Well. Observe how all the maximum

stress direction measurements are oriented nearly E-W +/- 10 degrees.
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Figure 1-101: Dolomite Triaxial Test from Analogous Low Porosity Dolomite

Dolomite triaxial test from analogous low porosity dolomite found in China. Exhibits brittle behavior at low
confining stress (03). Red line or 45 MPa is very close to expected initial confining pressure for Ellenburger
Formation at proposed Midland CCS #2 Well.

1.10.7 Additional Testing

Extensive additional geomechanics testing will be performed once core material is obtained from a
stratigraphic test well. The plan is to conduct full triaxial testing, Brazilian testing, unconfined
compressive strength, confined compressive strength, Mohr circle analysis and ultrasonic travel time
testing on core plugs obtained from seals and injection units. Multiple confining stresses will be used
corresponding to a P10, P50 and P90 confining stress case. This will be used in concert with wireline
log measurements and specifically image log data to create a robust geomechanical model at the
proposed Midland CCS #2 well location.
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1.11 Geochemistry [40 CFR 146.82(a)(6)]

This section covers the fluid and solid-phase geochemistry of subsurface formations in the AoR and
modeling of the mineral-brine-CO, system across the mineralogical facies associations present for
the injection Well.

Milestone Carbon, LLC (Milestone) has requested that Daniel B. Stephens & Associates, Inc.
(DBS&A) perform geochemical modeling for a proposed carbon sequestration project in the Midland
Basin to help comprehend chemical reactions during carbon dioxide (CO,) storage in the Siluro-
Devonian and the Ellenburger Formations. Information used to perform the modeling was obtained
from Milestone’s project narrative, the U.S. Geological survey (USGS), and the geologic literature, as
well as other data provided by Milestone.

Geochemical modeling was conducted to evaluate the compatibility of the injectate with groundwater
and rocks composing the aquifer system. The intent of the modeling is to identify the major potential
reactions that may affect injection or containment (U.S. EPA, 2013).

Geochemical modeling using the PHREEQC (pH-REdox-Equilibrium) software was used to calculate
the behavior of minerals and changes in agueous chemistry based on chemical equilibrium conditions
(Parkhurst and Appelo, 2013).

1.11.1 Geochemistry for South Midland Facility Project

The Facility is located in the Midland Basin that is part of the Permian Basin. Four geologic units were
considered during this evaluation, two for injection and two to act as seals that are briefly described
below from deepest to shallowest:

Ellenburger Group: injection reservoir

Simpson Group: intrazone sealing unit/low flow unit
Siluro-Devonian Interval: injection reservoir
Woodford Formation: Top Seal

The Ellenburger Group consists of rocks formed on a carbonate platform including dolomites and
cherts that underwent karstification during the Paleozoic. It is predominantly composed of dolomite
and quartz. The Simpson Group consists of marine shale units interbedded with some sand units and
is composed of clay minerals including illite. The Siluro-Devonian injection unit is often referred to as
simply Devonian. These formations typically consist of two rock types chert or carbonates like
packstones. The chert units tend to have greater porosity due to fracturing. The Woodford Shale is
the shallowest formation likely to interact with injectate and is a regional series of marine shale units
that consist of clay minerals like illite with clasts of calcite, dolomite and quartz. If injectate were to
breach the Woodford Shale, the Lower Barnett Shale is likely to act as a secondary seal and have
similar reactions to the Woodford Shale due to its high clay content and organic matter. Mississippian
Limestones and the carbonate sequence are likely to have similar interactions to the Siluro-Devonian
packstone.

While rocks are buried in the Earth’s crust, weathering and chemical reactions between the rocks and
groundwater are termed diagenesis, which involves the dissolution of minerals into groundwater and
precipitation of minerals from solution. Reactions are driven by fluid movement, temperature, and
pressure changes due to burial depth and compaction. Over time, minerals and cements may dissolve
and form new minerals. Important reactions that have occurred in the rocks of the Midland Basin
include the following:
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1.11.1.2 Ellenburger Group and Siluro-Devonian Mineralogy

Mineralogy data were limited for the geologic units of interest. The mineralogy used for the modeling
is based on literature descriptions of thin sections and rock cores samples, as well as geophysical
logs. The mineral distributions used for this evaluation are based on the literature information. When
the stratigraphic test well is drilled, rock core samples will be collected and analyzed for mineralogy
and other physical characteristics (Table 1-21).

Table 1-21: Mineralogy Input for PHREEQC Selected for South Midland Facility

Input for Ellenburger | Input for Simpson Seal | Input for Devonian | Input for Woodford
Molar Mass Injection Zone Zone Injection Zone Seal Zone

PHREEQC Mineral Chemical Formula (g/mol) % mol/L % mol/L % mol/L % mol/L
Quartz SiO, 60.08 10 150.1 20 332.9 80 993.0 20 162.4
K-Feldspar KAISi;O4 278.33 0.5 1.6 2 7.2 1 2.7 2 3.5
Calcite CaCO; 100.09 3 27.0 9 89.9 10 74.5 9 43.9
Dolomite CaMg(COs), 184.40 80 391.2 20 108.5 2 8.1 20 52.9
Kaolinite Al,Si;O5(OH), 258.16 0.5 1.2 3 7.7 1 1.9 3 3.8
Chlorite (14A) Fe,Al,SiOs(OH), 664.18 0 0.0 1 2.6 0 0.0 1 1.3
lllite Ko.sMo.25Al1 gAl5Si35019(OH), 389.34 6 139 45 115.6 6 11.5 45 56.4

g/mol = Grams per mole

mol/L = Moles per liter

1.11.1.3 Injectate Chemistry
For the geochemical modeling, the chemical composition for the carbon dioxide injectate was provided

by Milestone (Table 1-22).
Table 1-22: Injectate Chemistry Used in Geochemical and Static/Dynamic Models

1.11.2 Equilibrium Geochemical Modeling

When modeling groundwater geochemistry, water chemistry, gas chemistry, and mineralogy are used
to constrain the model because mineral solubility controls the concentrations of its components in
groundwater (Parkhurst and Appelo, 2013). Mineral dissolution-precipitation reactions directly impact
the aqueous chemistry. In general, as minerals dissolve, the concentrations in groundwater increase
and when minerals precipitate, the concentrations in groundwater decrease. Chemical equilibrium
indicates that congruent reactions will appear balanced between reactants and products, with no
apparent change in the chemical system.

The PHREEQC model was used to evaluate potential changes to mineralogy and aqueous
composition in the subsurface due to carbon dioxide injection. The mineral, gas, and aqueous phases
were assumed to be in chemical equilibrium.
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The solubility product, Ksp, is an indication of the relative solubility of a mineral in water. A value less
than zero (<0) indicates that the mineral will dissolve and contribute ions to solution and may result in
a relatively high activity or concentration. A value greater than zero (>0) indicates that the mineral has
a low solubility, may precipitate from solution, and will not contribute many ions to the solution.

For the mineral gypsum, the Ks, based on the dissociation reaction of gypsum in water is:
Equation 1-12: Solubility Product

Interpreting the results of the Sl calculation is straightforward:
¢ Log Sl > 0indicates that mineral is supersaturated in solution and may precipitate onto aquifer
matrix.

e Log Sl =0 indicates that mineral is at chemical equilibrium with the water.

e Log Sl < 0 indicates that mineral is undersaturated in solution and may dissolve from aquifer
matrix.

Due to potential systematic errors introduced during sampling and analysis, results within the range
of £0.5 of zero are typically considered in or near chemical equilibrium.

1.11.3 Geochemical Model Pressure and Temperatures

To construct the equilibrium models in PHREEQC, site-specific data were used as input, including
measured water chemistry, lithology, and calculated temperature and pressure.

All input data is provided for the water chemistry (Table 1-20), the mineralogy (Table 1-21), and
injectate composition (Table 1-22).

Average temperature and pore pressures provided for the project are as follows:

o Ellenburger averages 90-degC with pore pressures beginning at 400.1 atm and increasing to
447.9 atm at the end of injection

o Devonian averages 85-degC with pore pressures beginning at 373.6 atm and increasing to
482.4 atm at the end of injection
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1.11.4 Geochemical Modeling Results and Discussion

1.11.4.1 Modeling Steps

Model results showing the changes in mineralogy designated as equilibrium phases in PHREEQC are
presented for the modeled geologic units in Tables 1-23 and 1-24 Model results are presented in
Table 1-25 for the water chemistry based on the equilibrium phases. The modeling steps were as
follows:

o Ellenburger Injection Unit: Use the groundwater sample and equilibrate with selected
mineralogy (Table 1-21) with the given injectate chemistry at initial and final reservoir
pressures.

e Simpson Group Intrazone Seal: Use the model results for the Ellenburger at final reservoir
pressure and equilibrate with selected Simpson mineralogy dataset (Table 1-21) with the
injectate chemistry at final reservoir pressure.

e Siluro-Devonian Injection Unit: Use the groundwater sample and equilibrate with selected
mineralogy (Table 1-21) with the given injectate chemistry at initial and final reservoir
pressures.

¢ Woodford Intrazone Seal: Use the model results for the Devonian at final reservoir pressure
and equilibrate with selected Woodford Shale mineralogy dataset (Table 1-21) with the
injectate chemistry at final reservoir pressure.

1.11.4.2 Equilibrium Modeling Results

Model results showing the changes in mineralogy designated as equilibrium phases in PHREEQC are
presented for the modeled geologic units in Tables 1-23 and 1-24. Model results are presented in
Table 1-25 for the water chemistry based on the equilibrium phases. Initial results are before injection
begins and final results are at the end of injection with elevated pressures.

Equilibrium geochemical modeling of the injection of carbon dioxide indicates that changes in
mineralogy and aqueous chemistry are likely to occur, but overall, both geologic units are composed
dominantly of silicate minerals such as quartz and feldspar or carbonate minerals that are not
expected to be highly reactive during carbon dioxide sequestration.

Although the model indicates that minerals will dissolve and precipitate, the net change in mass is
minimal. Based on molar mass, there is a small increase of about 0.3 percent in the injection zones
and a small increase of 1.6 to 3.2 percent in the seal intervals. The amount of porosity in the injection
zones is not expected to be significantly impacted by mineral precipitation reactions during carbon
dioxide sequestration. Mass increase in the seal zones and not expected to dissolve.

The TDS concentration is predicted to increase as dissolved aqueous species increase from the
injection gases dissolving in the groundwater. The groundwater is expected to be slightly acidic and
to be under reducing conditions.

Based on the modeling, the following reactions are expected to occur in the Ellenburger Group and
Devonian Group:

o |llite dissolution may contribute magnesium for the precipitation of dolomite (probably as high
magnesium calcite), as well as silica and aluminum that may be at least partially precipitated
as other aluminosilicate minerals such as K-feldspar.

¢ Methane gas is unstable and tends to dissolve.

Quartz is relatively stable.
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o K-feldspar and kaolinite tend to precipitate in the models, removing calcium, magnesium,
bicarbonate, silica, aluminum, oxygen, and potassium from solution.

¢ Calcite dissolves but dolomite (probably as high magnesium calcite) is predicted to precipitate,
removing calcium, magnesium, and carbonate from solution.

Based on the modeling, the following reactions are expected to occur in the Simpson Group and
Woodford Shale:

¢ lllite dissolution that may contribute magnesium (Mg) for the precipitation of dolomite (probably
as high magnesium calcite), as well as silica and aluminum, which may be at least partially
precipitated as other aluminosilicate minerals like k-feldspar.

o K-feldspar and kaolinite tend to precipitate in the models, removing sodium, silica, aluminum,
oxygen, and potassium from solution.

e Dolomite (probably as high magnesium calcite) precipitates, removing calcium, magnesium,
and carbonate species from solution.

For both geologic units, the formation of carbonates, particularly carbonates, was predicted to occur
in every model scenario. The formation of carbonate minerals can be an important mechanism to
remove and immobilize carbon dioxide from solution through incorporation in the mineral phase. The
CO; gas in the injectate will form carbonate minerals, such as dolomite, dissolve into solution, or
remain in a gas phase.

Table 1-23: Mineralogy Changes Equilibrium Geochemical Modeling for Ellenburger Injection Unit and
Simpson

Mineralogical Content (mol/L)
Mineral Initial I Final I Delta | Initial I Final I Delta Initial I Final I Delta | Initial I Final I Delta
Sample Ellenburger Ellenburger-Simpson
Pressure (atm) 400.1 447.9 400.1 4479

CH4(g) 0.6 0.6 0.0 0.6 0.6 0.0 0.6 0.6 0.0 0.6 0.6 0.0
CO2(g) 16.5 8.1 -8.5 16.5 8.2 -8.3 16.5 0.0 -16.5 16.5 0.0 -16.5
Calcite 27.0 23.7 -3.3 27.0 23.7 -3.3 89.9 68.5 -21.5 89.9 68.7 -21.3
Chlorite(14A) 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.9 -1.3 2.2 0.9 -1.2
Dolomite 391.2 394.7 3.5 391.2 394.7 3.5 108.5 129.8 21.4 108.5 129.7 21.2
H25(g) 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.01 0.00 0.00 0.01 0.00
Illite 13.9 0.0 -13.9 13.9 0.0 -13.9 115.6 55.6 -60.0 115.6 55.7 -59.9
K-Feldspar 1.6 7.2 5.6 1.6 7.2 5.6 7.2 45.6 38.4 7.2 45.6 38.4
Kaolinite 1.2 14.3 13.2 1.2 14.3 13.2 7.7 58.7 51.0 7.7 58.6 50.9
N2(g) 0.17 0.17 -0.0004 0.17 0.17 -0.0004 0.17 0.17 0.00 0.17 0.17 0.0004
Quartz 151.0 156.4 5.5 151.0 156.4 5.5 150.1 146.5 -3.6 150.1 146.4 -3.6

Table 1-24: Mineralogy Changes Equilibrium Geochemical Modeling for Siluro-Devonian Injection Unit
and Woodford

Mineralogical Content (mol/L)
Mineral Initial | Final | Delta | Initial | Final | Delta Initial | Final | Delta | Initial | Final | Delta
Sample Siluro-Devonian Siluro-Devonian-Woodford
Pressure (atm) 373.6 4824 373.6 4824

CH4(g) 0.5 0.5 0.0 0.5 0.5 0.0 0.5 0.5 0.0 0.5 0.5 0.0
CO2(g) 13.4 9.3 -4.1 13.4 9.3 -4.1 13.4 0.0 -13.4 13.4 0.0 -13.4
Calcite 74.5 71.9 -2.6 74.5 71.9 -2.6 43.9 29.5 -14.3 43.9 29.6 -14.3
Chlorite(14A) 0.0 0.0 0.0 0.0 0.0 0.0 1.3 1.2 0.0 1.3 1.2 0.0
Dolomite 8.1 11.0 2.9 8.1 11.0 2.9 52.9 67.2 14.3 52.9 67.2 14.3
H2S(g) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
lllite 11.5 0.0 -11.5 11.5 0.0 -11.5 56.4 0.0 -56.4 56.4 0.0 -56.4
K-Feldspar 2.7 8.2 5.5 2.7 8.2 5.5 3.5 38.0 34.5 3.5 38.0 34.5
Kaolinite 1.9 12.4 10.5 1.9 12.4 10.5 3.8 51.4 47.6 3.8 51.4 47.6
N2(g) 0.14 0.14 -0.00003 0.14 0.14 -0.00003 0.14 0.14 0.00003 0.14 0.14 0.00003
Quartz 993.0 995.8 2.8 993.0 995.8 2.8 162.4 161.1 -1.3 162.4 161.1 -1.2

Negative (—) delta value indicates that mineral or gas dissolves into solution, while positive (+) delta value indicates that
mineral precipitates from solution.

mol/L = Moles per liter

atm = Atmospheres
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Based on the equilibrium modeling, the aqueous chemistry results are provided in Table 1-25. Results
indicate the following:

e Carbon dioxide will dissolve into solution and is included in the total inorganic carbon (TIC),
which also includes bicarbonate and carbonate species. Results indicate that when carbon
dioxide is dissolved in solution, the following dissolved species will occur as the following ions
and complexes:

carbon dioxide,

bicarbonate ion,

sodium bicarbonate,

calcium bicarbonate ion,

calcium carbonate,

iron bicarbonate.

e The pH values ranged from 4.4 to 5.8.

The pe remains negative, indicating reducing conditions.

e The calcium in solution includes the following ions and complexes:
calcium,

calcium bicarbonate,

calcium chloride,

calcium carbonate.

ASENENENENEN

ANENENEN

Table 1-25: Modeled Equilibrium Agueous Concentrations

Constituent Concentration (mg/L?)

Geologic Zone Ellenburger Ellenburger-Simpson Devonian Devonian-Woodford

Pressure (atm) 400.1 447.9 400.1 447.9 373.6 482.6 373.6 482.6
AP 0.005 0.006 7.700 8.404 0.008 0.010 0.014 0.015
TIC 206847 202622 78.646 76.181 38795 37034 50.0 45.9
Ca®* 16 14 2,684 2,657 13 11 442 379
Cl 113,334 113,334 113,334 113,334 112,483 112,483 112,483 112,482.9
K* 108,112 108,112 12,641 12,688 54,701 54,466 29,325 29,450
Mgz* 10 10 90 90 7 7 32 31
Na* 62832 62832 62832 62832 55,153 55153 55,153 55153
50,% 340 342 0.6 1 140 147 0.1 0.1
SiO, 5 5 0.000002 0.000002 9 9 0 0
TDS (sum) 491,495 487,271 191,667 191,686 261,301 259,311 197,486 197,542
pH (s.u.) 5.5 44 44 55 5.8 5.8 47 47
pe (unitless) -3.1 -2.1 -2.1 -3.1 -3.3 -34 -2.4 -2.4

@ Unless otherwise noted
mg/L = Milligrams per liter
atm = Atmospheres
TDS = Total dissolved solids
s.u. = Standard units

= Total inorganic carbon (CO2,

Tic HCO3)

1.11.5 Conclusion

Based on the geochemical equilibrium modeling, the injection of carbon dioxide at the South Midland
Facility site into the Ellenburger Group and Siluro-Devonian Interval is not predicted to cause
significant water-rock-gas reactions that will affect the injection or containment of the gas.
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1.12 Mineral Resources

Milestone performed a review of all wells located within ten (10) mi of the proposed Well location in
order to confirm there are no mineral or hydrocarbon resources located within or beneath the proposed
CO, storage site. There are approximately 43,610 oil and gas wells in Midland and Upton Counties.
Fortunately, none of these wells penetrate the Top Seal or the Injection Interval within the AoR.

There are zero (0) oil and gas wells identified within the AoR or within the same fault block that
produce hydrocarbons from Siluro-Devonian-aged or Ordovician-aged sections. There are eleven (11)
saltwater disposal wells (SWD) within a 10-mile radius that inject into the Ellenburger Group. Indicating
that the Railroad Commission does not believe producible hydrocarbons are present at the extreme
depth of the injection interval.

Additionally, there are also wells within the 10-mile radius that were drilled deep presumably to explore
for oil and gas reserves below the Permian or Pennsylvanian strata but then plugged back to the
Permian strata for production. These are not included in this analysis, although they are ancillary proof
that no hydrocarbons have been discovered in the deep paleozoic strata despite repeated exploration
attempts. These negative tests confirm the lack of hydrocarbons in the area. One such well is the
Maralo 41 #9 (API# 42-329-37731). It was drilled with a TD of 12,200ft in Midland County, but then
plugged back to 9,112 feet-11,970 feet to produce from the Wolfcamp and Strawn formations. It should
be noted that these negative tests do not occur within the AoR.

Figure 1-102 illustrates the offset wells with identified production from any formations within the
injection interval. The fault layer from Horne et al., 2024 is shown next to production indicating that
nearly all Siluro-Devonian and Ordovician production is associated with fault trapping and wells are
typically drilled within 1,000 feet of a fault. Since Milestone’s proposed Injection Well location is not
located within 8,000 feet of any known faults, it is unlikely that hydrocarbons will be discovered in
commercial quantities.

The nearest producing well to the Midland CCS #2 Injection Well location is the Meiners F #2 (API#
42-461-32194) well operated by Exxon Mobile. It has been inactive since June of 2020 and is likely
scheduled to be plugged and abandoned. Production when the well was shut-in had already collapsed
to less than 1 barrel of oil per day. This well does NOT occur within the AoR, and it is separated from
the Injection Well by a sealing fault. (Fig. 1-102)

The nearest producing well that is still active is the Neal 45 #4502 (API # 42-461-40010) operated by
Ovintiv. It is located approximately 8 miles to the southwest from the Injection Well location and
unlikely to be impacted by injection operations. It is separated from the Injection Well by two sealing
faults. (Fig. 1-102) The Midkiff A #2608 and TXL N 17-6 #5 are both inactive.

The only major field in the region is the Pegasus field which is a massive horst block bounded by large
NNE-SSW regional fault systems. The Pegasus field is located approximately 9 miles west of the
Injection well location and is separated from the injection interval by several sealing reverse faults. It
also occurs approximately 500ft above the TVD of the injection location. See Section 1.7 for additional
information on structural geology.
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Figure 1-102: Map of Oil and Gas Wells to Penetrate Devonian
Map of wells identified to penetrate Devonian geologic section within 10 mi of Milestone’s proposed Midland
CCS #2 Well location. Notes differentiate between Devonian and Ellenburger producers, injectors, and dry holes.
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1.13 Site Suitability [40 CFR 146.83]

The proposed Well is sited in a geologically suitable area. Specifically, the injection zone is suitable
because it is of sufficient areal extent, thickness, porosity, and permeability to receive the total
anticipated volume of the carbon dioxide stream. Additionally, the confining zone is suitable because
it is free of transmissive faults or fractures. It is also of sufficient areal extent and integrity to contain
the injected carbon dioxide stream and displaced formation fluids and allow injection at proposed
maximum pressures and volumes without initiating or propagating fractures in the confining zone.

Further, the proposed injection formation is not a USDW and, as previously noted, is 11,000 ft deeper
than the nearest USDW. The extreme depth interval and numerous secondary sealing formations
indicate this site and injection unit afford Milestone with high certainty that the USDW will not be
impacted by injection operations.

1.13.1 Subsurface Distribution of Facies and Fractures — Implications for CO,plume
migration

See Section 1.7.4 for additional information on lithology.
See Section 2 for additional information on plume modeling
There are four (4) major facies expected to be present in the injection reservoir.

1) chert

2) packstone
3) dolostone
4) claystone

Each of these facies is low porosity, probably <10% and often <5% porosity. The main conduit for CO-
plume migration will be along natural fracture planes within these facies. The degree of fracturing is a
function of facies, with dolostone and chert expected to have the most fracturing based on core studies
(Loucks and Kerans, 1994).

The claystone in the upper confining layer is expected to be minimally or not fractured due to its much
lower elastic moduli. The packstone facies are expected to have 1/3 - 1/6 as many fractures as the
chert facies and not contribute as much flow capacity to the system.

Fracturing has been documented in core and corroborated with history matching on existing injectors
in the area such as the Davidson well to the NW of the proposed site.

The systemic fracturing of the Ordovician and Devonian intervals may yield some unusual plume
geometries if the fracture system is not random.

However, current data indicates that the fracturing is chaotic and should behave like an enhanced
permeability system at large scale if there is no directional bias to the fracture network.

Therefore, even though fractures add complexity to the plume modeling, there is strong reason to
believe the plume will ultimately take on a radial form around the injection well since the fractures are
chaotic and pervasive in the system. Additional image log data will corroborate this hypothesis at the
injection site.

Finally, there are eleven (11) saltwater disposal (SWD) wells within 10 miles of the proposed injection
well, that have proved the concept of injection at high volumes into the formation. The pressure from
these wells will not interfere with injection well due to either fault separation or distance.
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Thus, the site is highly suitable for CO, sequestration and ultimately behaves like a low permeability
continuous reservoir with fracture enhancement. Each facies contribute to the overall injectivity, but
the dolomite and chert are expected to take more than the packstone. Finally, the contribution from
claystone is minimal, but not zero.

1.13.2 Injectability

As noted in Section 1.9.3, regarding permeability, total injectability will ultimately be a function of
fracture density and pattern of fractures with a second order contribution from the matrix permeability.
Additionally, a history match of the three offset wells, Davidson #0106BH (API: 42-461- 40597), Clay
Henry SWD #1 (APIl:42-329-42349), and Senor Salado SWD #17SD (API: 42-329-42946) brine
injection pressure data was performed to attempt to understand the permeability of the system
(Section 2).

The study results corroborated results found in Sanchez et al., 2019 showing the wells had sufficient
permeability and had uplift close to the basin axis. Average apparent permeability was ~4mD. The
initial petrophysically modeled permeability was reduced to match the history matches. This will
continue to be refined as more test well data becomes available.

Additional information on the history match, permeability multipliers and injection simulation may be
found in Section 2.

1.13.3 Carbon Dioxide Containment

Carbon dioxide containment in the proposed site is very high for the following reasons
e Thick impermeable shale above injection unit
v' Woodford, Barnett and Atoka combine to create 700+ ft of vertically impermeable
shale. Horizontal perms are <100 nanodarcy (nD) and vertical perms are <10 nD
v' Observed difference in pressure gradients above and below shales
v' Pressure and Salinity evidence that the system has been sealed over geologic time
e Lack of nearby faults
v Nearest fault is 1.6 miles to the north of the Injection Well.
v' See Section 1.8 for additional details
¢ No historical artificial penetrations or existing artificial penetrations
v' See Section 1.3 on AoR for additional details
e Thick, low permeability, laterally continuous reservoir
v' See Section 1.9 on Petrophysics for additional details
¢ Low dip and flat structure
v' See Section 1.7 on structural geology for additional details
e 11,000 between top of injection and base of USDW
v' Multiple secondary confinement zones between injection zone and USDW
v' See Section 1.4 and Section 1.5 for additional information
e Lack of seismic events in area
v" Only three (3) M2 events near the site recorded approximately 9 mi west near Pegasus
Field fault
v" Nearest area of significant seismic activity is 25 mi north of the proposed site, just south
of the town of Midland, Texas
v" See Section 1.8.2 for additional information
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1.13.4 Secondary Confinement Zones

Above the primary confining zone of the Woodford shale are several zones that would impede the rise
of CO2 based on low vertical permeability (<100 nD) (Kv) and very high threshold entry pressures
(>7500 psi). These zones, in order from bottom to top, that would be difficult for CO, to penetrate are:

Barnett shale — organic shale with high clay content and pore pressure

Atoka shale — friable argillaceous shale also within the over-pressured window

Canyon Shale — organic shale with high clay content above Strawn

Cisco Shale — organic shale with low porosity, low K and high clay content

Wolfcamp Shale — over pressured organic shale that has oil and gas production within it
Spraberry Formation — sand shale sequence that has trapped hydrocarbons in the past

San Andrews — highly permeable but has very high positive pressure due to salt water injection
Artesia Group — Thick section of Anhydrites and tight carbonates

Undifferentiated Permian shale above the Artesia Group

Refer to Section 1.5 and 1.7 for more information on stratigraphy in the region. All of the above
formations are likely to impede any CO; plume vertical containment breaches due to their low vertical
permeability (<100 nD) and very high threshold entry pressures (>7,500 psi). In the infinitesimal
chance event that CO, were to escape up to the Wolfcamp level, there are a number of hydraulically
fractured horizontal oil and gas wells in the region that could create pathways to surface. See Section
1.3 and Section 2 for more information on wells penetrating zones above the primary seal. However,
given the cumulative vertical thickness of the secondary seals with low Kv before the Wolfcamp,
(=3,000 ft) this is extraordinarily unlikely.

Additionally, Milestone has taken steps to directly monitor the Pennyslvanian section for out of zone
leaks. See Section 6 for additional information on monitoring.

1.13.5 Carbon Dioxide Interaction with Well Materials and Formation

The well head, tubulars and other components that CO- could potentially touch are all designed with
rigorous corrosion resistant materials that meet or exceed EPA requirements (Section 13, Appendix
A — Metallurgical Analysis). Milestone will use 22/25 chrome in all well components that have the
possibility of corrosion. Additionally, Milestone will employ cutting edge CO- resistant cement and
downhole safety valves.

The Ellenburger and chert facies of the Devonian are expected to be resistant to acid. Chert and
dolomite are not known to react with weak acids and the geochemistry models reflect that (Section
1.11). The Packstone facies in the upper Devonian is modeled to have mild dissolution and the shale
facies should actually become an even more effective seal due to mineral precipitation. In summation,
the chemical interactions are not expected to alter injection or sealing properties of the formation, nor
will the well components have corrosion issues.

See Section 1.11 for additional information on carbon dioxide — reservoir interactions. See Section
3 and Section 6 for additional information on well design and component corrosion resistance as well
as corrosion testing. Finally, see Section 13, Appendix A for a Metallurgical Analysis.
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2.0AREA OF REVIEW (AoR) AND CORRECTIVE ACTION (CA) PLANS
[146.82(a)(13), 146.84 (b) (1)]

2.1 AoR Plume Modeling and Delineation Introduction

The Area of Review (AoR) for the proposed Midland CCS #2 project was delineated using a geologic
model developed by Milestone based on publicly available data and proprietary 2D seismic. The model
predicts CO, plume and pressure migration and supports compliance with Class VI regulatory
requirements by demonstrating the presence of a suitable injection interval and confining system.
While the model will be refined with future data from a planned stratigraphic test well and 3D seismic,
current analysis indicates no wells within the AoR penetrate the confining layer or injection interval,
and no corrective action is required

2.2 Computational Modeling Approach

Static geologic modeling and dynamic reservoir simulation were used to estimate key subsurface
parameters associated with the injection of supercritical CO, into the undifferentiated Devonian
Formation, through the base of the Silurian-aged Montoya Group and the Ordovician-aged
Ellenburger Group—collectively referred to as the “injection units” (see Section 1.5 for additional
stratigraphic details). Together, these units comprise the “Injection Interval.” The primary confining
unit, the Woodford Shale, and a secondary seal, the Barnett Shale, were also incorporated into the
model.

Model outputs provide critical insights into the spatial extent of the injection plume, pressure
propagation, and operational conditions. These outputs form the basis for delineating the Project’s
Area of Review (AoR).

To ensure modeling accuracy and computational efficiency, Milestone used industry-standard
software, including SLB’s Petrel™ for 3D geologic modeling and Rock Flow Dynamics’ tNavigator®
for reservoir simulation.

SLB'’s Petrel™ software is a leading platform for subsurface modeling and reservoir characterization
in the oil and gas industry. It offers a unified environment where geoscientists and engineers can
collaboratively build, visualize, and interpret geological and geophysical models. Petrel™ integrates
workflows across various disciplines, such as seismic interpretation, petrophysics, and reservoir
engineering, enabling a seamless approach to interpretation, reservoir characterization, and structural
and petrophysical static model development. With advanced features like 3D visualization and
automated fault modeling, Petrel provides users with powerful tools to analyze data, assess risks, and
optimize reservoir performance. The platform’s versatility and robust data integration capabilities
make it a valuable tool for visualizing complex reservoirs and subsurface geometries.

Rock Flow Dynamics (RFD) developed tNavigator software, a comprehensive reservoir simulation
platform used in the oil and gas industry. tNavigator® integrates geological modeling, reservoir
simulation, and production optimization into a single, user-friendly platform. It allows users to build
detailed geological models, run simulations, and predict reservoir behavior under various scenarios.
Known for its high-performance parallel computing capabilities, tNavigator® efficiently handles
complex models, even for large-scale reservoirs, making it a popular choice for companies that require
accurate, fast, and reliable simulations. It supports various types of simulations, such as black oil,
compositional, thermal, and fractured reservoirs. The platform's flexibility also extends to well
management, surface network modeling, and production forecasting, providing a robust suite of tools
for optimizing field development strategies.
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2.3 Model Background

A representation of the storage reservoir was constructed using 2D seismic interpretation, available
well logs, and interpreted formation tops (see Section 13 — Appendix D). SLB’s Petrel™ software was
used to build a faulted static geocellular model composed of discrete layers, extending from the top
of the Mississippian-aged Barnett Formation and underlying Woodford Shale (upper confining interval)
to the Precambrian basement below the Ordovician-aged Ellenburger Group (base injection unit). The
model includes the following zones: Barnett, Woodford, Devonian, Silurian, Fusselman, Simpson, and
Ellenburger. The model’s base is the base of the Ellenburger/top of the basement rock. The Cambrian-
aged Bliss Formation is not included in the model, as wellbore and seismic data do not confirm
whether it is regionally present or occurs only as isolated sands.

The regional geocellular model (“regional grid”) spans 874 square miles (approximately 28 miles [X]
by 31 miles [Y]) across northern Upton County and southern Midland County. It consists of
approximately 22 million hexahedral grid cells, each 500 by 500 ft in the XY direction (nl =299, nJ =
326). The model includes 226 layers (K), with layer thickness varying by zone and averaging 10 ft.

A subset of this regional grid was used as input to tNavigator® (the “dynamic grid”), a compositional
finite-difference reservoir simulator developed by Rock Flow Dynamics. tNavigator® is well-suited for
modeling CO, behavior due to its equation-of-state (EOS) algorithms and high-performance
computing capabilities. It was used to simulate subsurface behavior of supercritical CO,, forecast
pressure buildup, and generate outputs for evaluating the AoR boundary.

To date, Milestone has not drilled a stratigraphic test well or conducted laboratory testing on core
samples to directly measure relative permeability, porosity, capillary pressure, or geomechanical
properties of the injection and confining units. Additionally, 3D seismic data have not yet been acquired
for the Area of Review (AoR). However, both 3D seismic acquisition and stratigraphic drilling are
planned upon reaching key commercial milestones. The current model relies on 2D seismic, existing
well logs, and publicly available data and research related to the injection and confining zones. Two
2D seismic lines near the AoR were interpreted to identify faults and refine the structural framework.

Petrophysical log analysis and offset water samples were used to determine formation depth and
salinity for key Mississippian through Ordovician units. These logs also informed evaluations of
porosity, permeability (see Table 2-1), lithology/facies, reservoir quality, and estimated
geomechanical properties. Wells with appropriate data were used as control points in the model to
distribute these key parameters. The distribution of rock and petrophysical properties (e.g., facies,
porosity, and permeability) was modeled using geostatistical estimation from upscaled logs, guided
by variograms for each modeled zone.

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application
South Midland Facility, Upton County, TX

Section 2: Area of Review (AoR) and Corrective Action (CA) Plans | page 6 of 85









UIC CLASS VI GEOLOGIC STORAGE OF CO, PERMIT APPLICATION
Milestone Carbon Midland CCS Hub, LLC
South Midland Facility | Upton County, Texas

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application
South Midland Facility, Upton County, TX

Section 2: Area of Review (AoR) and Corrective Action (CA) Plans | page 9 of 85







UIC CLASS VI GEOLOGIC STORAGE OF CO, PERMIT APPLICATION
Milestone Carbon Midland CCS Hub, LLC
South Midland Facility | Upton County, Texas

Figure 2-2: Top of Devonian Structure Map
Structure map from the static model on the top of the Devonian Formation (top storage zone). Well symbols are
shown with subsea depths indicating control points used to generate the horizon.
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As significantly more well penetrations exist in the Model area for the shallower horizons, the top of
the Woodford, Devonian, and Fusselman formations were used as reference horizons. All other
horizons were generated using conformal gridding and isochore maps (Figure 2-3).

The static model includes eight (8) structural horizons and seven (7) units (Figure 2-3):

Barnett

Woodford

Devonian

Silurian (Wristen Group)
Fusselman

Simpson

Ellenburger

NoasrdwdE

Figure 2-3: West-to-East Cross Section Through the Static Model
West-to-east cross section at the location of the Midland CCS #2 Well through the structural framework mode
showing the seven units (zones) included.
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Figure 2-4: Type Well Log Model Area

Composite type well log for the Model area using wells Rosenbaum 1 (42-461-32329) and Davidson Unit 1 0106BH (42-461-40567). Key
stratigraphic markers and units from above the upper confining zone to the base of the Injection Interval are shown. Track 1, on the far left,
shows the stratigraphic zones. Track 2 contains the SP (Spontaneous Potential) and GR (Gamma Ray) curves. Track 3 shows the RESS
(Shallow Resistivity) and RESD (Deep Resistivity) curves. Track 4 displays the NPHI (Neutron Porosity) and RHOB (Bulk Density) logs.
Track 5 presents the PEF (Photoelectric Factor) curve. Track 6 shows the facies log (LS = Limestone, DS = Dolostone). Track 7 contains
the XPHIT (Total Porosity) log, which was used to distribute porosity in the static model, and Track 8 shows XKA (Permeability).
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Facies modeling was conducted using the following methodology based on the facies logs:

1. Well logs were upscaled into the Model by randomly selecting facies log values within each
cell intersected by wells containing a facies log.

2. A vertical proportion curve (VPC) was estimated to represent the vertical distribution of the
four facies within each model layer.

3. Facies were distributed throughout each Model zone using the Sequential Indicator Simulation
(SIS) algorithm?3, with identical isotropic spherical variograms applied (55,000 ft horizontal and
20 ft vertical) for each facies and zone.

The resulting facies distribution for each zone within the AoR is shown in Figure 2-5, with east-west
and north-south cross sections through the Model at the proposed Midland CCS #2 Well location
provided in Figure 2-6. It is anticipated that once core data is acquired, relationships between facies
and other properties, such as fracturing, may be identified. Therefore, Milestone incorporated facies
into the Model in advance, expecting to refine its use in future updates.

Figure 2-5: Zone Facies in AoR
Histograms show the relative proportion of each facies in each zone within the AoR. The bottom right histogram
shows the relative proportion of each facies within the entire injection interval.

3 Sequential Indicator Simulation is a variogram-based geostatistical technique developed by Alabert (1987) that
stochastically populates each zone based on the input data distribution while also honoring the well data with
the degree of continuity away from data controlled by the variogram via simple kriging.
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Figure 2-6: Facies Cross Sections A-A' and B-B'
South-to-north (A-A’) and west-to-east (B-B’) cross sections through the static geologic model showing the
distribution of facies within the upper confining and injection units (12x vertical exaggeration).
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Figure 2-7 provides a histogram of the input well log data, upscaled cells, and the property model for
the injection unit formations. Figure 2-8 shows the distributions by zone. Figure 2-9 illustrates average
porosity maps by zone, and Figure 2-10 .presents two cross sections through the injection AoR
displaying the porosity model.

Figure 2-7: Histogram showing PHIT distribution from log data, upscaled cells, and the property model.
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Figure 2-8: Porosity Histograms by Zone
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Figure 2-9: Static Model Average Total Porosity by Zone Maps
Average total porosity maps for the static model for the primary injection formations (Devonian, Fusselman, and Ellenburger).
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Figure 2-10: Dynamic Model Total Porosity Cross-Section Through AoR
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Figure 2-11: Histogram of Permeability Comparing Well Logs, Upscaled and Dynamic Model Data
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Figure 2-12: Modeled Porosity and Permeability Values at the Midland CCS #2 Well
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2.4.5.3 Intrinsic and Effective Permeability

The representative ranges of values for matrix permeability and fracture permeability were sourced
from the available literature (see Section 1.9.3). Matrix permeability quantifies fluid flow through the
rock’s pore spaces in response to pressure changes, while fracture permeability refers to flow through
open fractures. In the static model, these two components were combined into a single property
representing total intrinsic permeability.

Intrinsic permeability is a fundamental rock property that reflects its ability to transmit fluids through
its pore network and fractures. It depends on pore size, pore structure, and the presence of fractures
but is independent of the type of fluid flowing through the rock. In this model, intrinsic permeability
captures the combined flow capacity of both matrix and fractures, without distinguishing their individual
contributions.

Effective permeability, by contrast, is relevant within the dynamic model and represents the rock’s
ability to transmit a specific fluid in the presence of others—accounting for multi-phase flow conditions
(e.g., oil, water, CO,). During dynamic model calibration (history matching), effective permeability is
adjusted based on observed rates and pressures. This approach enables a dual-porosity, dual-
permeability system to be represented by a single permeability and porosity model. Calibration bounds
effective permeability within a range of measured values, improving the accuracy of fluid flow
simulation within the reservoir.

To account for vertical heterogeneity in the Model, a kv/kh ratio of 0.2 was applied to properly scale
vertical permeability relative to horizontal permeability.

Average permeability maps for the Devonian, Ellenburger, and Fusselman formations are shown inn
Figure 2-14. The Ellenburger exhibits higher intrinsic permeability compared to the overlying
Devonian and Fusselman formations. No abrupt permeability changes are observed within the
dynamic model or AoR.

Figure 2-15 shows north—south and east—west cross sections of intrinsic permeability through the
static model (dynamic grid). Most of the higher permeability is concentrated within the lower Devonian
and upper Ellenburger formations..

Figure 2-13: Intrinsic Permeability Histograms (IJ direction) for Each Injection and Confining Unit
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Figure 2-14: Average Intrinsic Permeability Maps for the Devonian, Fusselman, and Ellenburger Zones
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Figure 2-15: Cross Sections of Intrinsic Permeability Property (PERMX) in Static Model Across the
Dynamic Grid

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application
South Midland Facility, Upton County, TX

Section 2: Area of Review (AoR) and Corrective Action (CA) Plans | page 27 of 85















UIC CLASS VI GEOLOGIC STORAGE OF CO, PERMIT APPLICATION
Milestone Carbon Midland CCS Hub, LLC
South Midland Facility | Upton County, Texas

2.4.9.2 Brine Properties

The salinity of brine is 152,704 mg/L, based on extensive offset water samples (Figure 2-18). This
corresponds to a measured brine density of 65.69 Ib/ft® at the conditions of temperatures and
pressures at the top of the reservoir at the injection well. Average values throughout the reservoir
have a slightly higher value of 67.4 Ib/ft3 in the Model domain. The density of the aqueous phase in
the model was calculated as a function of composition using the Rowe—Chou method (Rowe and
Chou, 1970). See Section 1.9.4 for additional details on water salinity. Preliminary values used in this
application will be updated as future laboratory measurements become available.

Figure 2-18: Offset Well Penetrations TDS Data

2.4.10 Injection Rate

The CO, injection rate was incorporated into the dynamic model as a fixed value constrained by the
maximum injection pressure. The rate was programmed to decrease if pressure approached 90% of
the minimum horizontal stress (SHmin).

In addition to this pressure constraint, the injection rate was modeled in two phases: a commissioning
period and a full injection period. The commissioning period lasted 56 days, beginning with an initial
rate of 17,530,651.46 scf/day. The rate was increased to 45,579,693.79 scf/day on Day 28 (model
time: 1/29/2026) and again to the full injection rate of 54,516,444.93 scf/day on Day 56 (model time:
2/26/2026). This full rate was sustained for the remaining 11 years and 309 days of injection well
operation.

2.4.11 Injection Period

The injection period is 12 years from the commencement of injection. There is a 56-day commissioning
period and an 11-year, 309-day full injection period.

2.4.12 Rock Compressibility

Rock grains in the reservoir are subject to external stress from overburden accumulation and internal
pressure from fluids stored in the pore space. Rock compressibility quantifies the change in rock
volume in response to these forces. A value of 3.33E-06 1/psi was used for the isothermal rock
compressibility of generic dolomite throughout the Model domain. This value was estimated from Xu
et al. (2020) and will be confirmed through laboratory measurements obtained from the planned
stratigraphic test well.
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2.4.13 Boundary Conditions

The initial conditions for the dynamic model assumed a pseudo-infinite acting reservoir fully saturated
with brine. To simulate this boundary condition, the grid blocks at the edge of the Model were assigned
a volume multiplier of 1,000, making them 1,000 times larger than the interior grid blocks (Figure 2-
19).

Figure 2-19: Pore Volume Modifier
Red cells represent cells with a volume multiplier of 1,000 times the volume of the grid block in the interior of
the Model represented in blue.
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Figure 2-20: Midland CCS #2 Well 3D Dynamic Model Grid
3D view of dynamic model grid and placement of the Midland CCS #2 Well. The Midland CCS #2 Well is
positioned at the center of the cutaway. Color fill is the porosity of the reservoir.

2.6 Computational Modeling Results

2.6.1 Predictions of System Behavior

Milestone generated a dynamic reservoir model to delineate the CO, plume and characterize the
extent and geometry of the Area of Review (AoR). The model also identified the extent of the pressure
disturbance and the point at which pressure changes and diffusion become negligible. In addition to
calculating the plume extent and AoR (Table 2-14), the simulation demonstrates the optimized storage
capacity of the reservoir. The cumulative volume of CO, injected during the simulation was 223.1 Bcf,
or 11.8 million tonnes, at standard conditions (60°F and 1 atm).

The extent of the plume at the end of the injection period (modeled year 2039, after 12 years of
injection) is shown in Figure 2-21. After injection ceases, the plume continues to expand gradually in
all directions, though post-injection growth is limited (Table 2-14). A drop in bottomhole pressure is
observed at the end of injection, as CO, begins to diffuse into the surrounding pore space.

The temporal progression of the CO, plume is shown in map view in Figure 2-21. By model year 2089
(50 years post-injection), the plume reaches a horizontal radius of approximately 11,823 ft. At this
time, the gas saturation at the outer edge of the plume is approximately 2.0%.
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After injection ceases in model year 2039, the Model continues to simulate plume expansion, as
shown in Figure 2-23 and Figure 2-24. Post-injection plume growth is minimal—less than 1% change
per year and less than 830 ft of total expansion between 2039 and 2089 (Figure 2-22 and Table 2-
14). The Ellenburger Formation, due to its higher permeability, receives a larger proportion of the
injected supercritical CO, Figure 2-23. Most post-injection migration occurs in the vertical direction,
with CO, occupying additional pore space in the Devonian. No injectate is observed to migrate through
the overlying Woodford Shale or Barnett Shale.

After model year 2065, the incremental change in plume area remains below 1% per year (Table 2-
14), corresponding to an average lateral expansion of approximately 105 ft per year. This limited
movement indicates the plume has reached a quasi-stable state, significantly reducing the risk of
upward migration to the surface or into underground sources of drinking water.
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Figure 2-22: Annual Percent Change in Plume Area Through the End of PISC
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Figure 2-23: Modeled sc-CO; Saturation in Model Year 2089
Modeled sc-CO; saturation in year 2089 or 50-years post-injection. Top: aerial view; Bottom: cross-sectional view. sc-CO, saturation shown in the
aerial view is the vertical average saturation for the entire system. Red outline encompasses any sc-CO; saturation in any cell greater than 2%.
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Figure 2-24: CO, Saturation Cross Section
Cross-section view of sc-CO, saturation from west to east showing the migration of CO, over time post-injection. Red is the furthest extent of the CO,
plume at the Model year 2089 (50 years post-injection), and blue is the position at model year 12, at the end of injection.
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2.7 Change in Bottomhole Pressure

As shown in Figure 2-25, the bottomhole injection pressure at the Midland CCS #2 well rises gradually
during injection as CO, diffuses through the system. The pressure reaches a maximum of 7,499 psi
just before the end of injection in modeled year 2039.

Reference depths corresponding to the bottomhole pressure values in Figure 2-25 are provided in
Table 2-15. The maximum change in modeled bottomhole pressure (ABHP) at the end of injection
(model year 12) is 1,598 psi at Midland CCS #2. This peak pressure occurs at the well and decreases
exponentially with distance from the wellbore (Table 2-16).

The bottomhole pressure shown in Figure 2-25 differs from grid block pressure, which represents the
average pressure within the reservoir cell. These pressures are linked by the well index, a simulator-
internal calculation that represents the ratio of well flow rate to the pressure difference between the
reservoir block and the wellbore. A comparison of grid block and wellbore pressures at the top of the
Devonian Injection Interval is also shown in Figure 2-25, where the observed difference is attributed
to the well index.
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Figure 2-25: Well Bottomhole vs. Block Pressure Comparison
Values shown are from the Midland CCS #2 at the top of the Devonian interval.
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Midland CCS #2 Pressure Summary
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Figure 2-26: Midland CCS #2 Modeled Well Injection Pressures

Midland CCS #2 Injection Mass Summary
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Figure 2-27: Midland CCS #2 Forecasted Injection Mass Rate and Cumulative Injection Mass
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Figure 2-29: Location of Offset Injection Wells, Structure Map Top (TVDSS) of Devonian

The primary objective of history-matching the offset injection wells was to calibrate the static model’s
intrinsic permeability and fault transmissibility. Historical injection volumes and completion details from
the RRC were loaded into the dynamic simulation model. Various combinations of permeability and
fault transmissibility were iterated to achieve the best fit with the reported tubing head pressures. The
calibrated model’s resulting tubing head pressures are shown in Figure 2-30.
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Figure 2-30: Tubing Head Pressures
Historical tubing head pressures (orange dots) compared to simulated tubing head pressures (blue lines).

The Model domain was subdivided into four regions as shown in Figure 2-31. The aerial segmentation
honors the geobodies described by Holtz and Kerans (1992) and Sanchez et al. (2019). The geobody
located in the eastern half of the dynamic simulation model domain (Regions 3 and 4) represents
areas with increased fracturing or karsting. Vertically, strata above the Ellenburger Group were
assigned to Regions 1 and 4, while the Ellenburger itself was assigned to Regions 2 and 3.

Figure 2-31: Model Regions Used in History Matching

Utilizing the historical injection volumes from the Midkiff SWD 1 well (API: 42-329-42597), an initial
effort was made to calibrate the permeability of the interval above the Ellenburger independently from
the Ellenburger itself. Midkiff SWD 1 is the only known historical dual-zone completion—including both
the Devonian—Silurian and Ellenburger formations—within the Model domain. However, it was
ultimately determined that insufficient data are available from Midkiff SWD 1 to support this additional
segmentation. A summary of the resulting permeability multipliers used in the Model is provided in
Table 2-21.
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2.9 Critical Pressure Calculations

The critical pressure threshold defines the minimum increase in pressure within the injection interval
that would be sufficient to drive formation fluids through a hypothetical conduit into the lowermost
USDW. This concept is central to EPA's Class VI Area of Review (AoR) delineation methodology, as
described in the UIC Program Class VI Well Area of Review Evaluation and Corrective Action
Guidance (USEPA, 2013). For this project, the threshold was calculated using a modified version of
the Thornhill et al. (1982) approach (Equation 9), which estimates the pressure required to equalize
hydraulic head between two stratigraphic intervals, updated here with site-specific pressure gradients.
The critical pressure at the interface between the injection interval and a hypothetical conduit to the
USDW is calculated as:

Equation 9: Thornhill 1982 Pressure
AP, =P+ pig * (zy — z;)

Where:

P. = Critical Pressure Threshold (Pa)

P, = Initial Fluid Pressure in the USDW (Pa)

pi = Injection Interval Fluid Density (kg/m?)

g = Acceleration Due to Gravity (9.81 m/s?)

z,, = Elevation of the Lowermost USDW (m)

z; = Elevation of the Injection Interval (m)

The pressure increase that the injection interval can accommodate before exceeding the critical
threshold is:

Equation 10: Critical Pressure

AP =P, +pig * (zy —2z) — P;
Where:
P; = Initial Reservoir Pressure in the Injection Interval (Pa)

In the Midland CCS #2 well, the base of the USDW is expected to occur at 1,250 ft TVD, based on a
Groundwater Advisory Unit (GAU) determination (Section 1.4). The critical pressure calculation was
performed for the top of the Devonian injection interval, located at 12,200 ft TVD. The fluid in the
injection interval is assumed to be formation brine with a salinity of 152,704 mg/L, corresponding to a
fluid density of 1,052 kg/m3 (as shown in Table 2-22). This value is derived using 207 water samples
from nearby Devonian and Ellenburger wells and using McCain’s temperature correction to correct
the density to reservoir conditions. (McCain, 1999)

The initial reservoir pressure, immediately prior to the start of injection, was calculated using a
pressure gradient of 0.45699 psi/ft, resulting in an expected pressure of approximately 5,575 psia. As
shown below, the initial pressure gradient used in the simulation is 0.45 psi/ft (initialized in 2018);
however, this gradient has been increased by offset SWD activity prior to the commencement of CO,
injection and is not consistent with the fluid density of the injection interval. Therefore, a more precise
value of 0.45699 psi/ft is utilized to calculate the critical pressure.

In contrast, the fluid within the lowermost USDW is assumed to have a pressure gradient of 0.4370
psi/ft and a salinity of 11,030 mg/L, consistent with Dockum Group brines (see Section 1.4.2 for
salinity assumptions). A summary of the inputs used in the critical pressure threshold calculation is
provided in Table 2-22.

Far-offset Class Il SWD injection wells appear to have increased the pore pressure gradient prior to
any injection activities associated with this Class VI permit. SWD wells included in the numerical model
have increased the pressure gradient. Milestone used the value of the reservoir pressure consistent
with the density, immediately prior to the start of injection are used to calculate the critical pressure.

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application
South Midland Facility, Upton County, TX

Section 2: Area of Review (AoR) and Corrective Action (CA) Plans | page 52 of 85












UIC CLASS VI GEOLOGIC STORAGE OF CO, PERMIT APPLICATION
Milestone Carbon Midland CCS Hub, LLC
South Midland Facility | Upton County, Texas

Figure 2-33: Numerical grid used in the Devonian borehole model (distances in meters)

Model outputs were used to evaluate potential fluid migration and changes in water quality in the
overlying USDWs. Results from both baseline and elevated pressure simulations demonstrated no
net increase in TDS above 1 mg/L in either the Trinity or Dockum USDWs after 70 years of injection
in deeper intervals. Dissipation zones effectively attenuated both pressure and solute transport, and
all observed TDS changes remained confined to subsurface intervals below the USDWs. (Table 2-
24).

Model results also indicate that, under the worst-case scenario involving an abandoned borehole
located within close proximity to the injection well and assuming no intervening dissipation zones, the
maximum total dissolved solids (TDS) increase within the USDW is less than 24 mg/L. This impact is
highly localized, confined to an area within approximately 100 meters of the well pad. Beyond this
immediate vicinity, changes in TDS within the aquifer are negligible, remaining below 1 mg/L (Figure
2-34).

Figure 2-34: SEAWAT Results for Dockum, No Dissipation Zones, Worst Case Scenario, Highest AP
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Accordingly, delineation of the AoR was based not solely on the analytical critical pressure threshold
but rather on modeled pressure front extents and plume behavior. This dual-criteria approach provides
a more technically robust and protective delineation strategy. Specifically, the AoR is defined by:

1. The modeled extent of the supercritical CO, plume, where saturation exceeds 2% at 50 years
post-injection; and

2. The lateral extent of modeled pressure increase associated with the onset of potential leakage
through a hypothetical high-permeability borehole(s).

a) Since the lateral extent of the potential leakage is <100 M from the injection well, and
<1M at locations along the edge of the CO- plume, the AoR is less than or equal to #1.

Figure 2-35 presents the modeled incremental pressure increase shown in equivalent mud weight
between 2027 and end of 2039 at the top of the injection interval. Figure 2-36 presents the modeled
incremental pressure increase shown in equivalent mud weight between 2027 and 2039 at the top of
the Ellenburger Injection Unit. Figure 2-37 shows the pressure at the top of the Injection unit in PSI
with the Class VI AOR only. These figures demonstrates that pressure changes remain laterally
constrained and rapidly attenuate away from the injection point due to the site’s low-permeability
injection reservoir. Note that 0.45699 psi/ft, the regional pore pressure gradient (Figure 2-17), is
equivalent to 8.78 ppg mud weight. Additional maps of pressure are included in the Modflow Appendix.

The results also indicate that pressure encroachment from nearby Class Il Saltwater Disposal (SWD)
and Acid Gas Injection (AGI) wells varies across different K-layers, complicating the delineation of a
distinct pressure boundary associated with the Class VI injection well. Due to the lack of a clearly
defined pressure boundary—attributable to cumulative effects from surrounding Class Il injection
activity—advanced leakage modeling was undertaken to better assess potential impacts. Additionally,
the figures illustrate that future SWD wells, even those located at considerable distances from the
Class VI well, could influence regional pressure conditions. As a result, reliance on Method 1 is not
appropriate for this site. Milestone cannot ensure that the Texas Railroad Commission (TRRC) will
restrict future deep injection activities outside the current CO, plume footprint.

This pressure front approach is consistent with methods used in previously approved Class VI permits,
where the AoR was delineated using modeled sensitivity to pressure-induced leakage under
conservative assumptions. In the Midland CCS case, four boreholes, including the injection well and
three strategically placed hypotheticals, were simulated under bounding-case conditions using
SEAWAT. Even with assumed borehole permeabilities exceeding those associated with high-risk
legacy wells, no net increase in TDS was observed in either the Trinity or Dockum USDWs over the
70-year simulation period.

These findings confirm that the modeled CO; plume and associated pressure front provides a
protective and site-specific basis for identifying at-risk artificial penetrations and informing corrective
action planning.

Furthermore, the MODFLOW-SEAWAT model defines the zone of elevated pressure associated with
CO; injection—representing the area of potential risk to USDWs—as being less than or equal to the
spatial extent of the CO, plume, as delineated by a 2% saturation threshold. This outcome reflects
the negligible leakage rates predicted for a hypothetical wellbore under conservatively modeled
pressure conditions, which are insufficient to produce detectable impacts within the USDW.

This AoR delineation method provides a conservative, transparent, and technically defensible
framework consistent with EPA Class VI expectations. Additional MODFLOW-SEAWATT model
inputs, sensitivity cases, and configuration details are provided in Appendix L.
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Figure 2-35: Maximum change in reservoir pressure at Top of Devonian formation
Maximum change in reservoir pressure across in 15t K-layer in the Injection Interval from model years 2027 (start of injection)
to 2039 (end of injection). Contours shown in equivalent Mud Weight PPG. Not all wells perforated in Devonian. No faults

shown because faults do not intersect top K-layer of Devonian.
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Figure 2-36: Maximum change in reservoir pressure at Top of Ellenburger Group

Maximum change in reservoir pressure across in 15t K-layer in the Injection Interval from model years 2027 (start of injection)
to 2039 (end of injection). Contours shown in equivalent Mud Weight PPG. All wells perforated in Ellenburger. Faults baffle
but do not completely seal off pressure changes.
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Figure 2-37: Maximum Pressure in PSI (2039) with Maximum CO, Plume (2089)
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2.11 AoR Corrective Action Plans

2.11.1 Tabulation of Wells Within the AoR [40 CFR 146.82(a)(4); 40 CFR 146.84(c)(2)]

Milestone evaluated all oil and gas wells, water disposal wells, stratigraphic boreholes, dry holes, and
plugged and abandoned wells within the AoR using data from proprietary and commercially operated
databases. Well locations and associated attributes were sourced primarily from the Enverus
Drillinginfo™ (DI) well database (Sections 1.3 and 1.14). The tables and maps reflect well data
current as of October 2, 2024. Full maps of all features are provided in Section 1.3. Based on this
review, zero (0) wells were found to penetrate the top seal or injection interval within the AoR.

For all identified wells, available records from the Railroad Commission of Texas (RRC) were
downloaded and reviewed to confirm total depth and penetrated zones. Milestone also submitted a
request to the RRC for non-digitized records and reviewed microfilm/microfiche files to confirm that
no additional artificial penetrations exist within the AoR. Based on this review, 71 wells or potential
wells were identified, though not all had complete records available.

Of these, 59 are existing oil and gas wells within the AoR (Figure 2-38):

26 Active, (including 3 shallow disposal wells)
12 Inactive,

13 Plugged and Abandoned,

1 Shut-in,

7 Unknown.

In addition, 12 wells were identified at various stages of development or permitting:

e 11 Expired permits,
e 1 Cancelled.

A comprehensive list of all wells within the AoR, including total depths and the deepest formation
penetrated, is provided at the end of Permit Section 1, in Appendix E, and in the file uploaded to
GSDT titled:

0&G Wells Summary Files (includes spreadsheet and shapefile)

All publicly available well files from the RRC for wells within the AoR and beyond, each of which
Milestone reviewed to determine whether corrective action is necessary, are provided in the following
file uploaded to the GSDT:

Well Files: O&G Individual Well Files

Wireline Logs: O&G Raster Logs

In addition, there are 87 water wells located within the AoR, a total of 155 water wells within 1 mile of
the AoR. These water wells generally have depths of less than 300 feet. A list of the water wells within
the AoR and within 1 mile outside the AoR can be found in the following file uploaded to the GSDT:

TWDB Water Well Summary Data

Individual well files from the Texas Water Development Board (TWDB) have been uploaded as well,
in a file titled:

TWDB Individual Water Well Files
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Figure 2-38: All Oil and Gas Wells Map of the AoR
See Section 1.14 for the index table.

2.11.2 Corrective Action Schedule [146.82 (a)(4)]

Wells that do not penetrate either the confining or injection unit pose negligible risk to underground
sources of drinking water (USDWSs) and therefore do not require corrective action. Based on available
RRC records, zero (0) wells known to Milestone require corrective action. Milestone specifically
positioned the Midland CCS #2 AoR to avoid any wells that penetrate the Top Seal or Injection Interval.

Out of an abundance of caution, Milestone identified all wells that penetrate the top seal or injection
interval within 1 mile beyond the AoR boundary. (Figure 2-39, Table 2-25).

o Two (2) wells—Dusek 5 and Dusek 4—penetrate within 100 ft of the Devonian and are
believed to penetrate the Barnett and possibly the upper portion of the Woodford.

e Two (2) additional wells—Windham R and JRS Farms 22—penetrate the Woodford Shale
(primary top seal) and may approach within 50 ft of the top of the Siluro-Devonian injection
unit. These wells were originally drilled to deeper intervals, likely as stratigraphic tests, but
were later plugged back to produce from shallower Pennsylvanian and Permian zones.

None of these four wells fall within the AoR of the injection well, and none produce from deep
Paleozoic intervals such as the Ellenburger or Devonian. Notably, Milestone positioned the Midland
IZM #1 in the direction of JRS Farms 22 to assist with monitoring, as the plume is expected to migrate
updip to the southeast.
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Figure 2-39: Wells Near the AoR that Potentially Penetrate Woodford ( ) or Devonian (Red)

A cross-section of the wireline logs of the four wells is shown in Figure 2-40. Note the lack of Devonian
tops on the cross section, because the wireline logs do not observe the contact.

Figure 2-40: Cross Section of Wells Near the AoR that Potentially Penetrate Woodford
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Wellbore diagrams for the JRS Farms 22 and Windham R wells are provided in Figure 2-41 and
Figure 2-42, respectively. Note the Plugged Back Total Depth (PBTD) at the bottom of each well.
Even if these wells hypothetically penetrated the Devonian, both were plugged back into the Woodford
or higher formations and are unlikely to come into contact with injected CO,, as they are located
outside the AoR.

Although these wells fall outside the AoR, Milestone is including the wellbore diagrams for EPA review
to demonstrate that these wells have been evaluated and that appropriate remedial actions will be
taken if the plume unexpectedly migrates toward them. The plume and pressure monitoring plan is
provided in Section 6 of the permit application, which includes additional details on monitoring
strategies and frequency.

Figure 2-41: JRS Farms 22 Wellbore Schematic (Not to Scale)
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Figure 2-42: Windham R #3 Wellbore Schematic (Not to Scale)
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2.11.3 Re-Evaluation Schedule and Criteria

Milestone will reevaluate the Area of Review (AoR) at least once every five (5) years during both the
injection and post-injection phases.

The reevaluation procedure will be based on data collected between reevaluations and the well
conditions at the time of review. Measured data will include injection rates, pressures, and other
relevant operating conditions from the Midland CCS #2 Well, which will be used to inform and update
the dynamic model.

History matching will be conducted by inputting recorded injection data into the dynamic model and
adjusting model parameters to align with observed pressures. This process calibrates and validates
the model to actual site conditions. In addition to history matching the Midland CCS #2 Well,
performance data from offset saltwater disposal (SWD) wells, including the Davidson Unit #1, will
continue to inform model refinements.

Sensitivity analysis will be performed to identify the parameters that most significantly influence plume
behavior and AoR extent. Input parameters will be modified incrementally to assess their impact on
predicted plume size and AoR boundaries.

Each AoR reevaluation will include discussion of the following:

e Changes in monitoring or operational data since the previous evaluation.
How updated monitoring and operational data (e.g., injection rate, pressure) were used to
revise the geologic model and computational simulations.

e Any triggers that warranted an unscheduled AoR reevaluation.

If any observations or measurements are determined to materially affect plume size or AoR extent,
Milestone will update the Model and perform a reevaluation. Any newly identified wells within the
updated AoR will be assessed for corrective action requirements. If needed, corrective action will be
undertaken in accordance with applicable federal, state, and local regulations.

Milestone will submit either an amended AoR and Corrective Action Plan or documentation supporting
that no changes are required, based on modeling results and monitoring data. Any such events will
be discussed with the UIC Program Director to determine whether a formal AoR reevaluation is
necessary.

If an unscheduled reevaluation is triggered, Milestone will take the following steps:
Evaluate the static model assumptions in light of new data or measurements.

Run the updated static model and compare outputs to prior predictions.

Evaluate the dynamic model assumptions using the new data.

Run the updated dynamic model and compare results to previous simulations.

See Section 6 for more information on the testing and monitoring program, and Section 10 for details
on emergency criteria and response.
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Consistent with the EPA Class Cl Testing and Monitoring Guidance, Milestone evaluates the following
trends that may indicate potential fluid leakage. If two or more of these trends (relative to baseline
data) are noted over a period of three or more sampling events, Milestone will initiate further
coordination with EPA or TRRC to assess the potential for fluid leakage above the confining zone and
if an AoR re-evaluation is necessary. Indicators of potential fluid leakage include:

e Increasing TDS: An increasing TDS trend may indicate that native brines have migrated from
the injection zone, or an intervening zone, into the monitored zone. A change in the overall
TDS trend may indicate fluid exchange between adjacent formations.

¢ Increasing CO2 concentration: An increase in the concentration of dissolved CO2 may indicate
leakage of the dissolved-phase plume into the monitoring zone. Increasing CO2
concentrations may also be observed due to other factors, including increasing groundwater
recharge. These other factors may be evaluated to ascertain if the observed increasing CO2
concentrations are due to migration from the injection zone.

e Decreasing pH: A decreasing pH trend may indicate migration of carbonic acid and other fluids
into the monitoring zone. Similar to increasing CO2 concentrations, other factors may be
evaluated that would cause an observed decrease in pH.

e Increasing concentration of injectate impurities: An increase in the concentration of any
impurities in the injectate may be indicative of injectate migration into the monitoring zone.

e Increasing concentration of leached constituents: The presence of CO2 may leach certain
inorganics from the formation matrix due to lowered pH. Increasing trends may be indicative
of fluid migration.

e Increased reservoir pressure and/or static water levels.

Trends will be evaluated using the Mann-Kendall statistical test, following standard methods described
in EPA (2009). A trend will be considered significant if it meets the following criteria:

e Forincreasing trends: The Mann-Kendall test indicated an upward trend at the 95% confidence
level and the most recent value is at least 25% higher than baseline.

e For decreasing trends (i.e., pH): The test indicated a downward trend at the 95% confidence
level and the most recent value is at least 25% lower than baseline.

¢ In addition, a change in the signature of dissolved groundwater constituents in the monitored
zone as compared to that of the injection zone or confining zone may indicate leakage. The
anion/cation signature may be evaluated through the construction and use of ion diagrams,
including piper and stiff diagrams.
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2.12 Additional Pressure Maps

To aid in the review of the dynamic model, Milestone has included the following maps from Figure
2-43 to Figure 2-54 showing pressure at various time steps and various k-layers.

Figure 2-43: Pressure in psi at initial conditions, Top of Devonian, in 2018 prior to any injection, SWD or
CO2
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Figure 2-44: Pressure in psi, Top of Devonian, in 2027, just prior to CO2 injection commencing
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Figure 2-45: Pressure in psi, Top of Devonian, in 2039 when injection terminates
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Figure 2-46: Pressure in psi, Top of Devonian, in 2089 at the end of the PISC period
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Figure 2-47: Pressure differential in psi, Top of Devonian, from start of simulation in 2018 to start of CO2
injection in 2027
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Figure 2-48: Pressure differential in psi, Top of Devonian, from start of simulation in 2018 to termination
of injection of CO2 in 2039
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Figure 2-49: Pressure in psi, Top of Ellenburger, at the start of simulation in 2018, prior to any injection,
SWD or CO2
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Figure 2-50: Pressure in psi, Top of Ellenburger, just prior to of CO2 injection commencing in 2027
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Figure 2-51: Pressure in psi, Top of Ellenburger, at the termination of CO2 injection in 2039
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Figure 2-52: Pressure in psi, Top of Ellenburger, end of PISC period in 2089
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Figure 2-53: Pressure differential in psi, Top of Ellenburger, from start of simulation in 2018 to the start
of CO2 injection in 2027
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Figure 2-54: Pressure differential in psi, Top of Ellenburger, from start of simulation in 2018 to the end
of CO2 injection in 2039
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The following figures from Figure 2-56 to 2-58 show the pressure at the top of the injection interval
(top of Devonian) at the time steps for 5 years after injection, end of injection and end of PISC period.

Figure 2-56: Pressure at the Top of Devonian, in PSI, Year 2032, 5 years after Injection Commences
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Figure 2-57: Pressure at the Top of Devonian, in PSI, Year 2039, End of Injection Period
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Figure 2-58: Pressure at the Top of Devonian, in PSI, Year 2089, End of PISC Period
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3.0 CONSTRUCTION DETAILS / ENGINEERING DESIGN [40 CFR
146.82(a)(7), (a)(8), (10), (11), (12) 146.86, 146.87]

Milestone’s permit Section 3 describes the engineering design details, and permit Section 4 includes
operational strategies employed during the planning of the proposed Midland CCS #2 Injection Well
which will be completed at a total depth (TD) of ~13,849 ft TVD. This section also features the design
and construction of the planned monitoring wells that will be drilled to support injection into the
proposed injection wells. Milestone plans to drill one in-zone monitor well, the Midland IZM #2, and
one USDW monitoring well, the Midland USDW #1. The Midland IZM #2 will be completed at ~13,785
ft TD TVD in the Devonian and Ellenburger formations. The USDW monitoring well will be completed
at ~1,300 ft in the base of the USDW and/or the first permeable zone above 1,250 ft. Additionally,
Milestone plans to drill five (5) near surface seismic monitoring and water wells (NSSW), Midland
NSSW #1-5. These wells will be completed at ~300 ft each in the Edwards-Trinity (Plateau) aquifer.

3.1 Engineering Design [40 CFR 146.82(a)(11), (12), 146.86]

The design of the injection wells is optimized to permanently sequester CO,, prevent the movement
of CO; and subsurface fluids into USDWSs, and account for various operational factors, such as
injection volume, rate, chemical composition, metallurgical evaluations, physical properties of the
injectate fluid, and the corrosive nature of the injectate fluid and its impact on wellbore components.
The operation of the wells will be managed to ensure efficient use of pore space in the reservoir and
to contain the CO; within the authorized injection unit both during and post-injection.

The Midland CCS #2 well and Midland IZM #2 are designed to withstand the corrosiveness of the
injectate. Special metallurgies, such as 22CR/25CR, and coatings will be used for the casing, tubing,
wellhead equipment, and downhole tools. Additionally, the wellbore cement design and products used
to cement the well are designed to create good, reliable bonding between the casing and formations
while withstanding the corrosive nature of the injectate. The casings are designed with a sufficient
cement sheath to protect the wellbore from developing any channeling out of the injection interval and
to maintain the CO; below the Top Seal (Woodford Shale).

The wellbore will be designed with production casing including the following tubulars: 7-5/8-in P-110
casing with premium connections from surface to ~500 ft above the Top Seal, the Woodford, a
galvanic 7-5/8-in P-110 x 7-5/8-in 22CR/25CR crossover, 7-5/8-in 22CR/25CR casing with premium
connections from the crossover to ~60 ft into the top of the injection interval, the Devonian, and finally
openhole to TD, ~100 ft above basement (see permit Section 1 for stratigraphic column). Figure 3-1
illustrates the proposed injection wellbore schematic.

The production tubing will be 4-Y-in P-110 with premium connections installed from surface to 162 ft
above the production casing shoe set into an upper sealbore assembly just above a 4-Y-in x 7-5/8-in
fixed permanent production packer. The upper sealbore will allow the 4-%2" tubing to be retrieved
without pulling the packer. The packer should be located approximately +/-150 ft above the production
casing shoe provided there is at least 60% good cement bonding across the isolating shale directly
above the top of the injection interval. The production packer will be made of 22CR/25CR or equivalent
material. Included below the packer assembly will be a 4-Y-in safety valve, 4-¥-in blast joint, and a
wireline re-entry guide all made of 22CR/25CR or equivalent material extending beyond the production
casing shoe. The 4-Y-in safety valve made of 22CR/25CR, or equivalent material.

The tubing and casing annulus pressures will be continuously monitored to ensure that well integrity
is maintained. The SCADA system will measure and record downhole temperatures and pressures in
the injection interval and assist in monitoring the CO; plume’s size. The monitoring system includes
running a fiber optic cable (red line on Figure 3-1) and tubing encapsulated conductor (pressure
gauge / yellow line on Figure 3-1) with downhole pressure gauges as the production casing is run in
the hole. The cable and sensors will then be cemented into place. See permit Section 6 for additional
information regarding monitoring plan.
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Figure 3-1: Proposed Midland CCS#2 Wellbore Schematic
The proposed wellbore schematic illustrates geologic formation tops, including the upper confining zone (Top Seal) and
injection intervals and units, well construction elements to best suit the storage of COz2, such as CRA materials, and proposed

monitoring equipment.
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Figure 3-2: Well Location Plat CCS#2
The surveyed well location plat shows the proposed Midland CCS #2 Well location in Section 9, Block 39, Township 5 South,
Abstract No. 427, T&P RR Co. Survey, Upton County, Texas.
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3.2 General Outline of Injection Well Design and Completion Schematic

The Midland CCS #2 Well is designed with the following specifications:
1. Conductor Pipe
a. Size: 20 inches (in)
b. Depth: 120 ft (ft)
2. Surface Casing
a. To be set below the lowermost Underground Source of Drinking Water (USDW)
i. Currently estimated: 1,250 ft
1. Based on offset GAU Determination letters (Appendix |) issued by the RRC.
ii. USDW depth and location will be further confirmed via openhole logging during drilling of the well

b. 13-3/8-in casing set at ~1,300 ft
c. J-55 grade tubulars

d. 17-%-in hole size

e. Cementto surface

3. Intermediate Casing
a. 10-3/4-in casing set into top of Dean @ ~9,000 ft
b. P110HC grade tubulars
c. 12-Y-in hole size
d. Cementto surface
i. DV Tool set at ~4,100 ft
4. Production Casing
a. 7-5/8-in casing set into top of Devonian @ ~12,260 ft
i. P-110EC grade tubulars from surface to 11,600 ft
ii. Galvanic crossover (X-O) between P-110EC & 22CR/25CR
iii. 22CR/25CR, 110 ksi grade tubulars from 11,600 ft to 12,260 ft
iv. 9-%-in hole size
b. Cement to surface
i. Cement to be comprised of the following make-up:
1. From surface to ~500 ft above the top seal — (light weight acid resistant cement)
2. From ~500 ft above the top seal, throughout the injection interval, to shoe — (acid resistant
cement)
5. Injection Tubing
a. 4-Y%-intubing set on packer at 12,270 ft
i. Tubing P-110 grade
ii. Packer 22CR/25CR or equivalent
iii. Coated with H2S and CO2 resistant coating
b. Subsurface Tejas InjectGARD Variable Orifice Safety Valve at ~12,262 ft
i. 22CR/25CR or equivalent
i. API-14A, V3 rated
iii. Wireline retrievable
c. 4-Y%-in blast joint and re-entry guide to 12,270 ft
d. Annular fluid to consist of corrosion inhibited fluid
6. Packer Configuration
a. 4-Y%-in x 7-5/8-in permanent packer set at 12,098 ft
i. 22CR/25CR or equivalent, Inconel-lined (flow-wetted) anchor, mandrel, and cylinder for corrosion
resistance
1. Minimum ID: 3.875-in
2. Elastomer options — Nitrile, HNBR, Aflas (CO; resistant)

7. Wellhead
a. 13-3/8-in SOW x 13-5/8-in 5M — conventional casing head
b. 13-5/8-in 10-3/4-in — casing hanger
c. 13-5/8-in 5M x 13-5/8-in 10M — casing spool
d. 13-5/8-in 7-5/8-in — casing hanger
e. 13-5/8-in 10M x 13-5/8-in 10M DSA for Fiber Optic Line Exit
f.  13-5/8-in 10M x 11-in 10M — tubing spool
g. 11-in 10M x 2-9/16-in 10M Temporary Abandonment Cap + Valve with 11-in isolation busing assembly for

vertical dual barrier isolation

8. Completion Injection Tree

a. 11-in x 4-%-in — tubing hanger (FF1.5 trim, 410 Stainless Steel)
9. Production Tree
11-in x 4-1/16-in 10M — adapter spool (EE trim, Xylan Coated Internally)
4-1/16-in 10M, gate valve, manual (FF trim)
4-1/16-in 10M, gate valve, manual (EE trim, Xylan Coated Internally)
4-1/16-in X 5-1/8-in 10M flow cross with 4-1/16-in 10M pneumatic wing valve (EE trim, Xylan Coated Internally)
4-1/16-in 10M, gate valve, manual for crown with cap (EE trim, Xylan Coated Internally)
See schematic for details (Figure 3-7)

A complete drilling and completion prognosis has been included in Section 13 Appendix B.
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3.3.6 Centralizers

Centralizer selection and installation for the referenced well will have two (2) separate functions. The
bow-spring centralizer design for the 13-3/8-in surface casing will be planned to protect any shallow
aquifer zones per state regulations. The specific placement is also to ensure a continuous, uniform,
column of cement is present throughout the 1,300 ft of 13-3/8-in x 17-Y-in annular space. The
recommended locations are:

(1) — Above Shoe Joint

(1) — Above Float Collar

(1) — Subsequent (5) joints of casing
(1) — Every 4th joint (160 ft) to surface
Total Centralizers — 13

The bow spring centralizer design for the 10-%-in intermediate casing will be planned to ensure a
continuous, uniform, column of cement is present throughout the 9,000 ft of 10-%-in x 12- ¥4-in annular
space. The recommended locations are:

(1) — Above Shoe Joint

(1) — Above Float Collar

(1) — Subsequent (5) joints of casing
(1) — Every 4th joint (160 ft) to surface
Total Centralizers — 61

The selection and installation of centralizers for the 7-5/8-in production casing will consider the
installation of the FOC. Both clamp centralizers and eccentric centralizers, made from the same
material as the production casing, will be used to ensure the FOC are not damaged during the
installation process.

1. Utilize two (2) eccentric centralizers (slide on) across a two (2) joint shoe track. Install cable
clamp above top eccentric centralizer for cable security.

2. Install clamp centralizers every 160 ft or four (4) joints to surface, cable detection clamps every
three (3) to four (4) joints.

3. Fiber module protectors every five (5) to six (6) joints.

3.3.7 Injection Tubing

As previously stated, the size of the injection tubing was chosen based on the injection volume, rate,
and injectate composition. It is important to consider the injectate and the potential for a corrosive
environment when selecting the material of the tubing, similar to the casing string. The injectate stream
is expected to be dry and non-corrosive, but the design allows for the possibility of the invasion of
connate water from the reservoir. A comprehensive summary of the metallurgical analysis is included
in Section 13 Appendix A of this application. Considering the potential for the presence of carbonic
acid in a mixture of water and CO., tubing made of 22CR/25CR material or equivalent is recommended
below the safety valve. Since the safety valve will be closed any time injection is stopped, there will
be no connate water from the reservoir above the safety valve and P-110 tubulars will be utilized
above. Injection tubing specifications are presented in Table 3-12. Coatings also discussed below.

The tubing and production casing annulus will be filled with a corrosion inhibited fluid as approved by
UIC Program Director, prior to setting the packer. The annular fluid will contain brine made up with
CaCl, an oxygen scavenger, a corrosion inhibitor, and a biocide. Milestone may add additional
chemicals to the annular fluid based on recommendations of vendors. The technology in this area is
evolving rapidly and Milestone intends to use best in class annular fluids tailored to our injection wells.
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Figure 3-5: Triaxial Load Plot, Axial Load vs Effective Differential Pressure for 4.5” Tubing

3.3.7.1 Tubular Coatings

Due to the possible presence of low concentrations of H.S (<20 ppm) and also to mitigate corrosion
from any potential CO; interactions, Milestone will coat the inside of the P-110 4.5” injection tubing
with a H>S and CO: resistant coating. Even though it is unlikely water will be able to migrate above
the safety valve, this will form a secondary or backup method of mitigation for corrosion and also
protect the tubulars from the low concentrations of H,S. Milestone will apply a coating that has been
proven effective through testing under conditions containing CO, and H.,S, consistent with the gas
specifications outlined in Table 3-2. Milestone is currently evaluating NOV Tuboscope coatings such
as TK7, TK15-XT and TK805. Milestone will apprise the UIC director of the final coating selection.

3.3.8 Safety Valve

A safety valve (Figure 3-6) will be installed in the 4-Y%-in tubing near the packer (Figure 3-1). This
valve will automatically close when injection is stopped and will aid in the running of logging and
recompletion tools when necessary. If logging or recompletion tools need to be run below the valve,
the valve can be removed via wireline. The valve is a variable orifice design controlled by flow rate
and only opens when there is a positive injection flow rate and a differential pressure above the valve.
The valve is validated to API-14L and consists of CRA materials. It has a 10,000-psi pressure rating.
Additional engineering drawings and details are included as a supplemental attachment.
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Figure 3-6: Safety Valve
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3.3.9 Wellhead Discussion

The wellhead proposal should be designed to combat working pressures (Figure 3-7). The wellhead
equipment will be manufactured with a combination of alloy steel internally Xylan coated, stainless-
steel and Inconel components across the hanger, casing spool, trims, stems, gates, valves, etc. The
wellhead is designed with a 10,000-psi working pressure rating, FF1.5 trim tubing hanger and FF trim
lower master valve, and EE trim production tree with internal Xylan coating. The wellhead equipment
will contain wing valves that can be automatically controlled to shut the well in when a tubing leak is
detected. Additionally, the production tree and master valve are sized to provide unrestricted access
to the 4-%-in completion. Additional engineering drawings are included as a supplemental attachment.

Figure 3-7: Midland CCS #2 Well Preliminary Wellhead Design
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3.3.10 Packer Discussion

The production tubing will be run into the well with a 4-%:-in x 7-5/8-in 22CR/25CR or equivalent
permanent packer with premium connections (Figure 3-8). A more detailed schematic of the
completion including the packer and safety valve can be seen in Figure 3-9.

Figure 3-8: Seal Assembly, 4-%-in x 7-5/8-in Permanent Packer
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Figure 3-9: Injection Well Completion Schematic
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3.3.11 Cement Discussion

Milestone will use corrosion resistant cement over any intervals that might contact injectate and
formation brine in the Midland CCS #2 and Midland IZM #2. These include the Top Seal and the
Injection Interval. Formations above the top-seal will use Portland cement as they are unlikely to
contact corrosive fluids. No corrosive resistant cement will be utilized in wells that only penetrate the
local aquifers I.E. the USDW or NSSW wells (Figures 3-1 and 3-11).

Milestone is currently evaluating CO. resistant cement from the industry’'s leading suppliers,
Halliburton and SLB. ThermalLock is an option from Halliburton. EverCrete and Ecoshield are two (2)
options from SLB. All the cement solutions have been thoroughly tested and are designed to maintain
reliable corrosion resistant properties throughout the life of an injection or monitoring well exposed to
CO.. The products listed above are all rated for the temperature and pressure ranges of the injection
and monitoring wells. They will provide long lasting zonal isolation.

ThermalLock is a non-Portland based cement that is a specially formulated calcium aluminate
phosphate system which gives it resistant properties to CO; corrosion.

Evercrete has long been the reliable workhorse for CO: injection wells. Its low permeability allows it
to withstand corrosive effects of supercritical CO, and has self-healing properties if a fracture is
formed. Figure 3-10 illustrates the compressive strength of Evercrete compared to Portland Cement
when exposed to CO, and brine or carbonic acid over time. Ecoshield is a geopolymer cement free
system that provides an alternative to Portland cement while delivering comparable performance.
EcoShield system matches the rheology, thickening time, and compressive strength properties of
Portland cement-based systems. The technology fits within standard oilfield cementing workflows
without major changes to the design process, onsite execution, or post-job evaluation.

This is an evolving science, and Milestone will continue evaluating the most suitable corrosion
resistant cement product for the proposed well construction. Cement and cement additives will be
compatible with the injectate stream and formation fluids and of sufficient quality and quantity to
maintain integrity over the design life of the geologic sequestration project. The integrity and location
of the cement shall be verified using technology capable of evaluating cement quality radially and
identifying the location of channels to ensure that USDWs are not endangered.

Figure 3-10: Comparison of Evercrete Compressive Strength
Evercrete(Blue) vs Portland Cement ( ) over time when exposed to Supercritical CO2 and Brine or Carbonic Acid
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3.4 In-Zone Monitoring Well

Milestone intends to drill and complete an in-zone monitoring well, Midland IZM #2, to monitor the
injection zone in the Devonian and Ellenburger Formations and monitor above the Top Seal in the
Pennsylvanian section. The well will utilize three (3) U-tube fluid sampling systems. One (1) in the first
permeable zone above the Top Seal, likely the Strawn, one (1) in the Devonian, and one (1) in the
Ellenburger group and completed with fiber optic cables. The Midland 1ZM #2 will be positioned
approximately 3,500 feet southeast of the Injection Well. Location information can be found in Section
1. This well will be drilled into the injection interval; therefore, it will require corrosion-resistant
materials for construction. The proposed design for Midland 1ZM #2 is depicted in Figure 3-11. See
permit Section 6 for additional information on Fiber Optic Cables. The Midland IZM #2 is currently not
planned to be perforated as all testing will be performed via u-tubes or indirect methods through
casing.

3.4.1 General Outline of In-Zone Well Design and Completion Schematic
Midland IZM #2 was designed with the following specifications:
1. Conductor Pipe
a. Size: 20-in
b. Depth: 120 ft
2. Surface Casing
a. To be set below the lowermost USDW
i. Currently estimated setting depth: 1,300 ft
1. Based on offset GAU Determination letters (Section 13, Appendix I) issued by the
RRC.
2. Base of USDW located at 1,250 ft
b. 13-3/8-in casing set at 1,300 ft
c. J-55 grade tubulars
d. 17-%-in hole size
e. Cement to surface
3. Intermediate Casing
a. 9-5/8-in casing set at 9,000 ft
b. L80 grade tubulars
c. 12-Y-in hole size
d. Cement to surface
i. DV Tool set at ~4,100 ft
4. Production Casing
4-Y-in casing set at 13,785 ft
L80 grade tubulars to 11,600 ft
25CRW or equivalent to 13,785 ft
7-7/8-in hole size
Cement to surface
i. Cement to be comprised of the following make-up:
1. From surface to ~500 ft above the top seal — (light weight acid resistant cement)
2. From ~500 ft above the top seal, throughout the injection interval, to shoe — (acid
resistant cement)

PaoTo
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Figure 3-11: Midland 1ZM #2 Wellbore Schematic
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3.5 USDW Monitor Well Design

Milestone intends to drill and complete one (1) USDW monitoring well, Midland USDW #2, to monitor
the lowermost USDW intervals, the base of the Dockum aquifer. The Midland USDW #2 well will be
positioned within 1,000 ft laterally of the Midland CCS #2 injection well and will monitor for signs of
CO. escaping from the confinement zone and traveling up into the USDW. This well will not be drilled
into the Top Seal; therefore, it will not require acid-resistant materials for construction. The well
location may change pending results of hydrogeologic testing. Milestone intends to drill it updip of the
injection well in the most likely path of a potential leak. The proposed design for Midland USDW #1 is
depicted in Figure 3-12. The updip direction based on literature and testing is southwest from the
proposed Midland CCS #2 injection well. This will be confirmed after drilling the NSSW wells. The
proposed location of Midland USDW #1 is found in Section 1.

Figure 3-12: Midland USDW #2 Wellbore Schematic
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3.6 Near Surface Seismometer (NSSW) Monitor Wells

Milestone intends to drill, and complete, five (5) shallow water monitoring wells with Near Surface
Seismometer wells (NSSW), described further in permit Section 6.5.2 and illustrated in Figure 3-13.
The total depth (TD) of each well is expected to be approximately 300 feet, determined by the base
of the Edwards-Trinity (Plateau) aquifer. The hole size of each NSSW will be 6-in and will contain two
(2) 1.4-in PVC cementation pipes, one (1) 0.6-in seismic sensor line, one (1) 1.85-in water probe
sensor, and one (1) 2-in PVC casing. The water quality probe will be set at a depth determined by
logs in a slotted screen, illustrated in Figure 3-13. The seismometer will be cemented in place at the
bottom of the well to enhance coupling with the bedrock. Baker Hughes, or equivalent, service provider
will be utilized.

Figure 3-13: Midland NSSW Water Monitoring Wells
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5.3.2 Wireline Logging Program

Per 40 CFR 146.87(a)(2)(i) and 40 CFR 146.87(a)(3)(i), before casing is installed, openhole log data
will  be acquired reflecting in-situ, structural, stratigraphic, physical, chemical,
and geomechanical information for 1) the Woodford shale top-seal, 2) the Siluro-Devonian and
Ellenburger injection units and, 3) other zones of interest above or within the injection and confining
units/intervals.

Wireline conveyed openhole logs will be acquired at the surface casing point, intermediate casing
points, and production casing point. Openhole logs will not be acquired in the conductor casing hole.

Milestone will log the Midland CCS #2 and Midland 1ZM #2 wells. There are several logging
requirements necessary to meet EPA standards and responsible operation which include standard
logs (Triple Combo) advanced logs and mechanical integrity logs (MIT) (Figure 5-1).

The logging program consists of four separate logging jobs: one for surface hole, two for first and
second intermediate holes and one for production hole (Figure 5-1).

e STANDARD LOGS include the gamma ray or spectral gamma ray, resistivity, neutron, density,
caliper, and spontaneous potential. These data are used for primary reservoir and fluid
characterization including lithology, porosity, salinity, fracture identification, indications of
permeability, and fluid saturations. Standard logs can answer most of the primary reservoir
guestions related to storage volume.

e ADVANCED LOGS include monopole and dipole sonic tools, resistivity imaging, nuclear
magnetic resonance (NMR), neutron spectroscopy, formation pressure testing and fluid
sampling. These are used to complement the standard logs and give additional formation
information such as pore body sizes, detailed chemical and elemental information, and finally
geomechanical information. These advanced tools are necessary to meet the requirements of
documents 40 CFR 146.87 and 40 CFR 146.86.

The sonic tool is a secondary porosity tool, but is also key in understanding geomechanics, stress
direction, and existence of fractures in the reservoir and confining layers. The sonic tool will be used
to acquire a 3-D shear survey for approximately 50 ft around the wellbore.

The geomechanical interpretation is bolstered by the image logs which can be interpreted for fracture
identification, stratigraphy, stress direction, and dip. The image log can also be used to calculate
maximum principal stress magnitude in conjunction with sonic data. The image log will be critical to
identify fracture frequency and fracture aperture and evolve the reservoir model accordingly.

The NMR tool can be used to approximate pore body geometry in conjunction with MICP or Brunauer-
Emmett-Teller (BET) data. It is very useful for estimating permeability as well since it measures
hydrogen precession and pore relaxation effects.

The neutron spectroscopy tool gives detailed highly accurate measurements of several elements such
as Si, Ca, Mg, Al etc. and can be used with a mixing model and in conjunction with XRD and XRF
data to create a detailed vertically continuous mineral model.

The dielectric log will be run to measure bulk volume water and give an additional continuous measure
of salinity that can be used in conjunction with other measurements to calculate water resistivity (Rw),
the cementation/porosity exponent (m) and the saturation exponent (n).
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5.4.2 Special Note on Lower Confining Layer

Since the lower confining layer of the Ellenburger formation is the Cambrian-aged Bliss sandstone or
granitic or rhyolite basement, the core analysis and drilling program plan is to stop drilling 100 ft above
basement rock. This stoppage is intended to reduce seismicity risk. In this plan, we will not have core
or log analyses over the granitic basement, but the borehole will also not interact with basement rock
unless CO; saturated water moves against buoyancy and travels downward due to gravity through
fractures. While this downward migration is possible, the 100 ft. buffer zone is intended to mitigate this
potential risk. Therefore, Milestone will not core or log the lower confining layer, which is granitic
basement, in an effort to reduce seismicity risk.

This project is not applying for a depth waiver under [40 CFR 146.95] and [40 CFR 146.95a].
Therefore, the requirements under [40 CFR 146.95 and 146.95a] do not apply. The injection interval
is 10,950 ft below the base of USDW. See permit Section 1.4 for additional information on the base
of USDW in the region.

5.4.3 Core Analysis Program

As part of the appraisal well program within the South Midland Facility, core and reservoir fluid analysis
programs are planned. The core and fluid analysis programs are meant to help minimize the risk and
reduce the uncertainties within the subsurface data and provide a complete dataset for the second
generation static and dynamic models. The current subsurface model lacks data density in nearby
area. The nearest core data is from older 1950s cores that were extracted from the Midland Basin and
are presently housed at BEG.

The objective of the core and fluid analysis program is to close data gaps that impact the three principal
drivers (i.e., capacity, injectivity and containment) for confirming the Siluro-Devonian and Ellenburger
as a safe and secure CO; sequestration complex within the area. Based on log analysis results this
campaign may be amended to include additional tests. The data gathering campaign is designed to:

a) Better define formation-specific permeability and porosity as well as the degree of
connectivity between the Siluro-Devonian and Ellenburger units (capacity and injectivity)

b) Determine the extent to which the Woodford Shale will act as a seal to the upward migration
of CO; (containment)

c) Provide data to calibrate well logs

d) Confirm reasonable similarity with the 1st generation static and dynamic models

e) Provide rock mechanical information

f) Provide information about threshold entry pressures and other SCAL properties

g) Provide geochemical information and fluid reactivity information

h) Further constrain mineralogy and fracturing

The analytical program will consist of two major phases as follows:

1. Phase |: Core analysis, fluid characterization, core description and petrography
2. Phase II: Special core analysis
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5.4.4 Phase I: Core Analysis, Fluid Characterization, Core Description and Petrography

The main objective of this phase is to evaluate the integrity of the core and characterize both the seal
and the main injection Interval along with reservoir fluids. This should yield a breakdown of the different
facies that supports sample selection for special core analysis tests. The steps related to this phase
are as follows and illustrated in Figure 5-2.

a) Core gamma measurements and CT scans are conducted on the entire core upon arrival
in the lab, to review core condition and for plug selection.

b) Plug CT scan and micro-CT for shale plugs prior to SCAL

c) Plug Cleaning using Soxhlet extraction.

d) Basic rock properties for reservoir section are measured via conventional core analysis at
ambient and stress conditions.

e) Klinkenberg and brine permeability, grain density, porosity. Establish Kv/Kh relation.

f) Unconventional Reservoir Workflow for shale sections- Plug Sample Includes micro-CT
image AR gas saturations and total porosity by NMR. Steady State permeability and dry
bulk density, porosity, and grain density by Boyle's Law.

g) Basic petrography work on selected sand and shale samples to support operational and
well evaluation key needs (SEM, Thin Sections)

h) Upon plug selection and core slabbing, a core geological description should be carried out
that includes fracture identification and count.

i) MICP for both reservoir sections and shale.

j) Geochemical characteristics via XRD, XRF and FTIR

k) Brine Chemistry and Salinity.

Conventional Core frequency of sampling will be at one sample 3-ft for reservoir and seal section
subject to review and adjustment once the core is retrieved.
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Figure 5-2: Phase | Core Analysis Program Flow Diagram*
* May be amended in consultation with an experienced commercial core laboratory

5.4.5 Phase Il: Special Core Analysis

This is the most comprehensive analytical effort, consisting of special core analysis measurements
for static and dynamic data of sand facies and seals. Workflow diagramed in Figure 5-3. See Section
13 Midland Appendices, “Glossary of Acronyms, Abbreviations and Terms.”

Reservoir Carbonates:

Additional petrography work (TS, SEMs, XRDs) on trims from SCAL samples
Flow through cleaning

Brine preparation and properties (Resistivity, PH, density, viscosity and IFT)
Sample saturation

Electrical properties (FRF, RI, CoCw, m, n)

Air-Brine Pc by centrifuge and measure Kair@ Swi

CO:2 flooding and Kg@ Swi

Brine-oil centrifuge

COz immersion XRD test to assess CO: effect on minerals

Threshold entry pressure to CO2

CO:2 flood to assess halite precipitation (post SEM is required)

USS Kr supercritical CO2/brine and Brine/CO2 end point relative permeability (followed by Dean & Stark
for mass balance)
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eSS Kr supercritical CO2/brine with ISSM full relative permeability curve on few samples. Collect effluent
samples for IC and ICP

e SS Kr Brine/supercritical CO2 with ISSM full relative permeability curve on few samples. Karl Fisher is
performed after the test for mass balance.

e Rock Mechanics: Triaxial, TWC, UCS, Ductility and Tensile Strength

¢ Rock Physics: Pore Volume Compressibility, Compressional & Shear Velocity

Seal Characterization:
e Additional shale petrography work: TS, SEMs, XRDs, XRF
COz immersion XRD test to assess CO: effect on minerals.
Rock Mechanics: Triaxial, UCS, Ductility and Tensile Strength
Rock Physics: Compressional & Shear Velocity
Brunner Emmet Teller (BET): the specific surface area and porosity distribution

Dozens of selected samples will be acquired for SCAL testing from the reservoir section and seal
section. The sampling strategy will be guided by geological rock types. Whole core sections should
be preserved for geomechanics sampling. SCAL should always be prioritized over conventional core
analysis, and it is recommended that samples be acquired before slabbing.

Figure 5-3: Special Core Analysis (SCAL) Flow Diagram*
* May be Amended in Consultation with an Experienced Commercial Core Testing Laboratory
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5.5 Initial Seismicity Monitoring

Before injection well drilling operations commence, five (5) near surface seismicity and water sampling
stations will be installed. These wells will record seismicity continuously for at least (6) months before
drilling the injection wells. Locations of the NSSW wells are noted in permit Section 1.

In addition to Milestone-owned stations, existing TexNet seismicity stations will also be utilized to
locate any seismic events within 10km of the AoR. If a seismic event over magnitude 4.0 is recorded
within 10km of the AoR and within the six-month period preceding drilling, the EPA UIC Director will
be notified within 72 hours. See permit Section 6 for more information on seismicity monitoring and
magnitude of completeness modeling in the area.

5.6 Artificial Penetration Search

Milestone will conduct ground-based and aerial reconnaissance to attempt to locate additional artificial
penetrations. Drone-based magnetometer surveys will be used to locate undocumented wells and
personal gas detection equipment will be used to identify leaking historical wells. Milestone has
completed a survey of structures, visible wells in the area, and a paper records review.

Within the AoR, Milestone has already located 71 oil and gas wells and 87 water wells. Milestone will
attempt to locate any additional wells that are not recorded.

See permit Section 1 for additional information on the locations of these wells. None of the currently
known wells penetrate the Top Seal or injection interval.
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6.0 TESTING AND MONITORING PLAN [146.82(a)(15), 40 CFR 146.90]

This Testing and Monitoring Plan describes how Milestone will monitor the Injection Well (Well),
pursuant to [40 CFR § 146.90]. In addition to demonstrating that the Injection Well is operating as
planned, the carbon dioxide plume and pressure front are moving as predicted, and that there is no
endangerment to USDWSs, the monitoring data will be used to validate and adjust the geological
models used to predict the distribution of the CO. within the injection unit to support AoR re-
evaluations and a non-endangerment demonstration. Additional applicable testing methods may be
added to reconcile observed and actual results.

Results of the testing and monitoring activities described herein may trigger action according to the
AoR Re-Evaluation Criteria (Section 2) and or the Emergency and Remedial Response Plan (Section
10).

6.1 Overall Strategy and Approach for Testing and Monitoring

The operating plans for the proposed Well will include a robust testing and monitoring program.
Milestone will report the results of all testing and monitoring activities to EPA in compliance with the
requirements under 40 CFR § 146.91. This section discusses the key details of this program.

Milestone will access the site via a lease road. The injection well facility is adjacent to an existing
Milestone class Il injection facility that handles oilfield liquid waste. Milestone does not anticipate any
barriers to, or issues with, accessing the site to conduct monitoring activities.

6.1.1 Quality Assurance Procedures [146.93]

Section 13, Appendix C reflects Milestone’s QASP for testing and monitoring activities pursuant to
the requirements in 40 CFR 146.90(k). This performance-based plan sets forth the procedures and
guidelines the EPA will use in evaluating the technical performance of Milestone. Procedures for
measurement of various sections of this document are found in Section 13 Appendix C — QASP.

6.1.2 Reporting Requirement [146.91]

Per the requirement of 40 CFR 146.91, Milestone will provide semi-annual reports to the UIC Director
containing the following:
1. Any changes to the physical, chemical and other relevant characteristics of the CO, stream
from what has been described in the proposed operating data (CO, Specs - Section 3).
2. Monthly average, maximum and minimum values of injection pressure, flow rate and volume,
and annular pressure.
3. Description of any event that exceeds operating parameters for annulus pressure or injection
pressure as specified in the permit.
4. Description of any event which triggers a shut-off device and the response taken plus any
effect it had on the volume or mass of CO; injected.
5. Monthly volume and/or mass of the CO; stream injected over the reporting period and the
volume injected cumulatively over the life of the project and reporting period.
6. Monthly annulus fluid volume added.
7. Results of any monitoring as described in this section or under 40 CFR 146.90.

In addition, reports will be submitted within thirty (30) days after the following events:
1. Periodic tests of mechanical integrity.
2. Any well workover.
3. Any other test of the injection well conducted if required by the Director.
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Reports will be submitted to the Director, within 24 hours of the following:

1. Any evidence that the injected CO, stream or associated pressure front may cause an
endangerment to a USDW.

2. Any noncompliance with a permit condition, or malfunction of the injection system, which may
cause fluid migration into or between USDWs.

3. Any triggering of a shut-off system, either downhole or at the surface.

4. Any failure to maintain mechanical integrity.

5. Any anomalous release of carbon dioxide to the atmosphere outside of normal engineering
tolerances for operations.

Notification will be made to the UIC Program Director, in writing, 30 days in advance of:
1. Any planned workover.
2. Any planned stimulation activities as defined in Section 7.
3. Any other planned non-routine test of the injection well.

All reports, submittals and notifications will be submitted to EPA UIC Program Director and or relevant
state agencies in compliance with all applicable regulations. All records will be retained by Milestone
throughout the life of the project and for ten (10) years following site closure. Data on the nature and
composition of all injected fluids collected will be retained as well for ten (10) years after site closure.
The records will be delivered to the Director after the retention period if required by the Director.
Monitoring data as described in this Section will be retained for ten (10) years after it is collected. Well
plugging reports, post-injection site care data and the site closure report itself will be retained for ten
(10) years following site closure. Any records that the EPA UIC Program Director requires will be
retained longer than 10 years after site closure.

6.1.3 Testing Plan Review and Updates [146.90 (j) (1) (2) (3)]

This testing and monitoring plan will be reviewed and updated to incorporate monitoring data collected
as described at least once every five (5) years. An amended testing and monitoring plan will also be
submitted within one year of an area of review re-evaluation, following any significant changes to the
facility such as the addition of monitoring wells or newly permitted injection wells within the area of
review; or as required by the Director (re-evaluation criteria found in Section 2).

6.2 Continuous Recording of Operational Parameters [40 CFR 146.88(e)(1),
146.89(b),146.90(b)]

6.2.1 Continuous Monitoring of Injection Wells

Milestone will install and use continuous measurement devices to monitor injection pressure, rate,
and volume, the pressure on the annulus between the tubing and the long string casing, the annulus
fluid volume added, and the temperature of the CO, stream, as required under 40 CFR 146.88(e)(1),
146.89(b), and 146.90(b) (Table 6-1) within the Injection Wells.

Data interfaces will be created for equipment that is not linked directly to the SCADA system, to be
integrated into a unique surveillance platform. In the monitoring program, the sensors, transducers
and controllers will be connected in a central platform to monitor the operating conditions, set alarms
for malfunction, and establish safety protocols in case of abnormal conditions. Alarms will additionally
be set for pressures outside described tolerances which is generally 90% of fracture gradient,
maximum permitted wellhead pressures, and changes in annular pressure and fluid volumes. The
operating parameters, monitoring values, laboratory results, reports, and surveillance documents for
the project will be stored in a central database to provide support for AoR reviews, QA programs, and
reporting.

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application
South Midland Facility, Upton County, TX

Section 6: Testing & Monitoring Plan | page 5 of 28






UIC CLASS VI GEOLOGIC STORAGE OF CO, PERMIT APPLICATION
Milestone Carbon Midland CCS Hub, LLC
South Midland Facility | Upton County, Texas

6.2.1.3 Injection Pressure

Injection pressure will be monitored using wellhead and downhole pressure gauges. The injection well
will be equipped with permanent downhole gauges above the packer (illustrated in Section 3) that will
continuously monitor the injection pressure and annular pressure at that depth and transmit the data
via a tubing encapsulated conductor (TEC) cable. The pressure gauges will continually monitor the
injection pressure to ensure that it does not exceed 90% of the fracture gradient as required by 40
CFR 146.88(a). Additionally, the Well will be equipped with a wellhead surface pressure logger to
ensure the surface pressure remains below allowable wellhead pressures.

6.2.1.4 Annular Pressure and Volume

The annular pressure between the tubing and the injection casing strings and the annular fluid
volumes also will be monitored on a continuous basis at gauges located in the wellhead and above
the packer. The pressure gauge on the annulus will be tied into the SCADA system and set to alarm
if pressure or volumes move outside set tolerances.

6.2.1.5 Positive Annular Pressure

Per 40 CFR 146.88(c), Milestone will maintain pressure in the annulus of at least 100 psi greater than
the injection pressure. Milestone will fill the annulus with a non-corrosive fluid approved by the UIC
Program Director. A system will be set up to maintain pressure in the Annulus using compressed non-
corrosive fluid or gas and it will be tied into the SCADA alarms if pressure drops below tolerances.

6.2.1.6 Gas Composition

Gas stream composition will be measured continuously upstream of the wellhead but after the last
stage of compression in the pipeline. Milestone will employ a continuous gas analyzer device that
meets the temperature, pressure and rate requirements of the project. This is discussed further in
permit Section 6.12.

6.3 Testing and Monitoring Techniques QA/QC [40 CFR 146.90(k)]
6.3.1 Casing and Tubing Inspection Tools

For mechanical integrity evaluation, Milestone will use Ultrasonic Casing Inspection Tool (USIT),
Electromagnetic Pipe Examiner (EM Flux tool), Cement Bond Logs (CBL) and a MultiFinger caliper
that evaluates the conditions of the tubulars and casing in the well and provides information about
thickness, ovality, ruptures, potential corrosion, etc. Inner diameter restrictions of tubing will be
considered when selecting logging tools. More information about these casing inspection tools may
be located in Section 13 — Appendix C, the QASP.

6.3.2 Pulsed-Neutron Logging

Pulsed-neutron logging is considered a proven technique to detect gas saturation in reservoirs.
Advances in technology have improved the accuracy of the tool to track the movement of the CO»
plumes in the reservoir and evaluate flow conformance. Figure 6-1 illustrates time-lapse PNX log
response in an example injection well after CO; injection.

The red area indicates CO; replacing formation brine in the near wellbore region. It can be observed
on the apparent neutron porosity (TNPH), the Sigma (SIGM) and especially on the fast neutron cross
section (FNXS) log. Since the neutron log primarily responds to hydrogen, found in water, the gas
displacing the water alters all these logs.

In formations with CO., or any gas, there is a reduction in the neutron capture rate because gas has
a lower neutron absorption cross-section than water or oil. This results in fewer interactions with
neutrons, and due to a change in spectrum the tool can detect the lower neutron capture response
associated with gas as represented by the FNXS and Sigma log. (Figure 6-1)
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Figure 6-1: Time lapse PNX log response (Laronga et al., 2023
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6.4 Corrosion Monitoring [40 CFR 146.90 (c)]

To meet the requirements of [40 CFR 146.90(c)], Milestone will monitor the tubing and casing
materials during the operation period for loss of mass, thickness, cracking, pitting, and other signs of
corrosion to ensure that the well components meet the minimum standards for material strength and
performance. Data will be reported semi-annually as part of the report described in Section 6.1.2

6.4.1 Monitoring Location and Frequency

Milestone will monitor corrosion using a corrosion coupon method and collect samples according to
the description below. Milestone will examine the coupons quarterly.

Milestone will measure temperature and strain on the fiber continuously using the DAS and DTS data
acquired through the fiber installed in the cemented annulus behind the long string casing of the
injection well. 40 CFR 146.89(c) requires that at least once per year the operator will run a
temperature, noise or an oxygen activation log. The results of the DAS and DTS data will be
interpreted, collated, and submitted to the EPA UIC Director at least twice per year (Semi-annually as
part of the report in Section 6.1.2) in lieu of running one of the aforementioned wireline logs.

Milestone will perform mechanical integrity logs (i.e., USIT, EM, CBL, Multifinger Caliper) every five
(5) years. Inner diameter restrictions of tubing will be considered when selecting logging tools. If
continuous well measurements indicate well integrity has been compromised, and the continuously
recorded data cannot be used to determine the cause, Milestone will run wireline logs to further
evaluate the cause of the mechanical integrity event in consultation with the EPA UIC Director.

6.4.2 Coupon Sampling Methods

Corrosion coupons, made of the same material as the production casing, wellhead and the injection
tubing will be placed in the CO; injection pipeline in a flow through pipe arrangement or testing loop
downstream of all compression, dehydration, and pumping equipment to ensure the coupons are
exposed to representative downhole conditions. The coupons will be removed quarterly and assessed
for corrosion using American Society for Testing and Materials (ASTM) and Association for Materials
Protection and Performance (AMPP) standards for evaluating corrosion tests. When the coupons are
removed, they will be inspected visually for any signs of corrosion, including pitting. The weight and
size of the coupons will be measured each time they are removed. The rate of corrosion will be
calculated using a weight loss method where the rate equals the weight loss during the exposure
period divided by the duration of the period. Data will be reported semi-annually.

Coupon initial baseline and periodic measurements will follow the recommendations of AMPP NACE
SP0775-2023 (included in Section 14 References and Section 13 Appendix C - QASP). A brief
summary of those requirements is presented here.

Coupons will be prepared from the material used to construct the injection well. A method of coupon
preparation will be chosen that does not alter the properties of the metal. Grinding operations will be
controlled to avoid high surface tensions/temperatures that could change the microstructure of the
coupon. Coupons will be prepared by smooth grinding with 120 grit paper, by tumbling with loose grit,
or blasting with abrasive blasting material. A consistent finish will be obtained by blasting with glass
beads. All abrasives will be free of metallic particles. A permanent serial number will be etched or
stamped on each coupon. Milestone will machine or polish the edges of the coupon to remove cold-
worked metal if the cold-worked edges adversely affect the data. Milestone will dry, measure length,
measure width, measure thickness, and weigh the coupons to within + 0.5 mg., record the mass, serial
number, and exposed dimensions, calculate the surface area (including the edges) and record. The
areas covered by the coupon holder and shielded areas of flush-mounted coupons will be excluded.
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6.5 Above Confining Zone Water Monitoring [40 CFR 146.90 (d); 40 CFR
146.82(a)(6)]

Milestone will monitor groundwater quality and geochemical changes above the confining zone during
the operation period to meet the requirements of [40 CFR 146.90(d)]. The purpose of the groundwater
monitoring is to detect potential changes that may result from fluid leakage out of the injection unit.

6.5.1 Location of In-zone Monitoring Wells

Milestone will construct one (1) In-zone monitoring well near the edge of the projected AoR and oll
and gas wells of interest such as JRS Farms 22. Details on these active oil and gas wells may be
located within permit Section 1 and Section 2. Out of an abundance of caution, this will allow
Milestone to monitor plume and pressure changes in proximity to active oil and gas wells even though
the oil and gas wells are not within the AoR. Monitoring well locations are illustrated in Figure 6-2.

6.5.2 Location of USDW Monitoring Wells

Milestone will construct five (5) water wells that are co-located with near surface seismometers. The
water-seismometer wells will be drilled in a grid pattern around the AoR with four (4) on the edges and
one (1) in the approximate center.

Since there is a substantial depth difference between the top of the aquifer and the USDW depth,
Milestone will also construct one (1) USDW monitoring well, Wellbore Diagram is found in Section 3.
In order to maximize detection, the Midland NSSW #5 will be located in the updip direction for the
Edwards-Trinity (Plateau) aquifer (NW). Meanwhile, the Midland USDW #2 will be located in the updip
direction of the Dockum aquifer (SW). More about aquifer structure is described in Section 1.4.

Monitoring well locations are illustrated in Figure 6-2.

Figure 6-2: Map of Monitoring wells in relation to Injection Wells
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6.5.7 Laboratory Chain of Custody Procedures

Water samples will be sent to a third-party commercial water testing laboratory. Standard chain-of-
custody procedures will be followed, and records will be maintained to allow a full reconstruction of
how the samples were collected, stored and transported, including any problems encountered.

6.5.8 Quality Assurance and Surveillance Measures [40 CFR 146.90(k)]

Water samples will be sent to a third-party commercial water testing laboratory. Standard chain-of-
custody procedures will be followed, and records maintained to allow a full reconstruction of how the
samples were collected, stored and transported, including any problems encountered.

6.6 External Mechanical Integrity Testing [40 CFR 146.89, 40 CFR 146.90(e)]

Continuous DAS and fiber strain data will be utilized to verify external mechanical integrity. Results of
DAS and strain data will be interpreted, collated and submitted to the director at least once per year.
DAS/strain data will be submitted in lieu of wireline logging. Wireline noise and temperature logging
or oxygen activation logs will not be conducted unless a probable mechanical integrity leak is detected.
The results of DAS/strain will demonstrate the absence of significant fluid movement into the USDW,
and no significant leak in casing, tubing or packer as required by 40 CFR 146.89(a)(c) and 40 CFR
146.90(e).

Additionally, Milestone will utilize USIT, CIT, CBL and EM tools (casing inspection tools) at least once
every five (5) years during the injection phase to verify mechanical integrity pursuant to 40 CFR
146.89(d). Milestone will conduct casing inspection logging on both Injection Wells and In-Zone
Monitoring Wells but not USDW or NSSW monitoring wells.

Additionally Internal mechanical integrity of the injection wells will be demonstrated via a tubing-casing
annulus pressure test prior to injection and at least once every five (5) years. Continuous annular
pressure monitoring to satisfy 40 CFR 146.89(b) is described in Section 6.2.

In conducting and evaluating the tests enumerated in this section or others to be allowed by the
Director, Milestone will apply methods and standards generally accepted in the industry. When
Milestone reports the results of mechanical integrity tests to the Director, it will include a description
of the test(s) and the method(s) used when making evaluations per 40 CFR 146.89(f).

6.7 Pressure Falloff Testing [40 CFR 146.90 (f)]

Milestone will perform pressure falloff tests during the injection phase as described below to meet the
requirements of [40 CFR 146.90(f)]. A pressure falloff test will be performed in the injection well prior
to initiation of CO-injection activities and at least once every five (5) years thereafter to demonstrate
storage reservoir injectivity. The results of these tests will be reported to the UIC Division on Form
UIC-5 within 30 days of the test. These tests will be used to measure formation properties near the
injection well and to monitor for any changes in the near-well bore environment that may impact
injectivity and increase pressures.

6.7.1 Testing Method

Prior to beginning the pressure falloff test, injection rate and pressure will be maintained as constant
as possible, while continuously recorded. Upon shutting in the well, pressure measurements will be
taken continuously through the use of at least two bottomhole pressure gauges, with one serving as
a backup and for verification in cases of guestionable data quality (see Section 3 for location of
bottomhole permanent pressure gauges). The falloff period will continue until radial flow conditions
are observed, as indicated by a straight line of pressure decay on a semi-log plot.
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6.7.2 Analytical Methods

Standard diagnostic log-log and semi-log plots will be generated with observed pressure changes
and/or pressure derivative plots. The purpose of these tests is to determine specific near-wellbore
conditions, such as well skin, the prevailing flow-regimes and hydraulic property and boundary
conditions. Comparison of pressure falloff tests prior to beginning injection operations with those
performed subsequently can indicate whether significant changes in the well or reservoir conditions
have occurred. Analysis will consider the effects of two-phase flow effects, and parameters
determined from the falloff test will be compared to those used in the site computational modeling and
AoR determination. Any significant changes in reservoir properties may result in a reevaluation of the
AoR (see Section 2-AoR Re-Evaluation Criteria). Results of the pressure fall of test will be reported
to the UIC Division within 30 days of the test.

6.7.3 Quality Assurance/Control

All field equipment will be inspected and tested prior to use. Pressure gauges used in the falloff test
will be calibrated in accordance with manufacturers’ recommendations and calibration certificates will
be provided with the test results. The use of the second bottom-hole pressure gauge will further
provide validation of the test results.

6.8 Carbon Dioxide Plume and Pressure Front Tracking [40 CFR 146.90 (g)]

Milestone will employ direct and indirect methods to track the extent of the carbon dioxide plume and
the presence or absence of elevated pressure during the operation period to meet the requirements
of [40 CFR 146.90(g)]. A summary of direct and indirect methods is found in Table 6-4.

6.8.1 Direct Monitoring Methods

To directly monitor and track the extent of the CO, plume within the storage reservoir, the Injection
Well and the In-zone Monitoring (1ZM) well will be equipped with fiber optic cable cemented behind
the annulus of the casing, (Section 3 - Well Schematics). The In-zone monitoring well will additionally
be equipped with U-tube sampling systems. Monitoring of the overlying interval can provide an early
warning of out-of-zone migration of fluids, which provides sufficient time for the development and
implementation of mitigation strategies to ensure these migrating fluids do not impact a USDW or
reach the surface.

The fiber optic sensing system installed within the Injection Wells will be used to acquire continuous
high-resolution temperature (DTS) and acoustic data (DAS). The fiber optic sensing system in the
Injection well will not cover the injection zone, only the Top Seal. Having the fiber along the Top Seal
allows monitoring the integrity of the seal and CO- leak behind the casing.

The fiber optic system in the 1ZM wells will be used to acquire DTS and DAS data prior to injection as
a baseline survey and yearly once (1) for the first two (2) years and every six (6) months from 3rd year
onwards. DTS and DAS data from the IZM wells will be used to track CO; plume and pressure front
when it migrates to the IZM wells. This data provides both horizontal extent and vertical extent of the
plume at the fiber well (see Section 6.9 Fiber Optic Monitoring Section for more information).

Pulse Neutron Log (PNLs) of the injection and monitoring wells will also be performed at least once
every five (5) years to demonstrate that fluids are not moving beyond the sealing formations. Pre-
operational baseline PNL data will be collected in the Injection and In-zone Monitoring wells. These
time-lapse saturation data will be used to monitor for potential CO- in the formation directly above the
storage reservoir, utilizing data from both the Injection wells and In-Zone Monitoring wells as an
assurance-monitoring technique.
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6.8.2 Indirect Monitoring Methods

Indirect monitoring methods will track the extent of the CO. plume front and pressure front within the
storage reservoir. The fractured nature of the injection interval renders traditional 4D seismic and
Vertical Seismic Profiles (VSP) methods ineffective. Therefore, Milestone will forgo more traditional
4D seismic methods in lieu of methods more suitable for fractured carbonates. Microseismic
monitoring surveys and Electromagnetic surveys will be utilized to determine pressure and plume front
respectively.

At the conclusion of the injection phase of the project, the monitoring program will permit an
assessment of the long-term containment and stability of the injected CO; within the storage complex.
This assessment is required to secure a certificate of project completion from EPA. To this end,
monitoring of the storage complex will continue following the cessation of CO; injection until it can be
established that the injected CO; plume is stable.

6.8.2.1 Microseismic Surveys

Milestone will conduct a microseismic survey at the start of injection for a maximum duration of three
(3) months and then subsequently once every five (5) years for a maximum duration of one (1) month.
Milestone will utilize existing near-surface seismometers and cemented DAS during the surveys.
Milestone may also utilize additional temporary surface stations, and a temporary lowered vertical
geophone array in one or both of the monitoring wells at the time of the survey if existing permanent
equipment is not sufficient to detect and locate events. Milestone does not expect to see microseismic
events induced from the injection wells at the start of injection. However, Milestone does expect to
see events from offset oil and gas operations such as hydraulic fracturing of the overlying Wolfcamp
and Spraberry formations (data supporting this is found Section 6.10.3). See Section 6.9 and 6.10
for additional information on fiber optic monitoring and passive seismicity respectively.

6.8.2.2 Controlled Source Electromagnetic Surveys

Controlled-source electromagnetic (CSEM) method is a proven geophysical technique for exploration,
production and monitoring of oil and gas resources and natural mineral deposits. In this remotely
sensing method, usually a grounded electric bipole (via two electrodes) energizes the subsurface with
an alternative current containing a variety of spectrum of frequency to produce time-varying electric
and magnetic fields that can be measured on the earth’s surface. The measured electromagnetic (EM)
data can be processed and interpreted to infer the information about the electric conductivity or its
reciprocal resistivity of the subsurface (Figure 6-3).

According to Archie’s law (G. Archie, 1942), the electrical resistivity of formation rocks is highly
sensitive to changes in water/brine saturation (Sw). Consequently, this high sensitivity to Sw in a
reservoir can be exploited by EM techniques. Since electric resistivity is primarily a function of pore
fluid rather than rock matrix, EM methods may have higher sensitivity in some cases than other
geophysical methods, for example, the seismic method. EM methods have been shown to be effective
in fractured reservoirs as they are often employed to track hydraulic fracturing of low porosity, low
permeability formations.

When CO: is injected to the reservoir formation, assuming no hydrocarbons are present, the water
saturation Sw is directly related to the injected CO, saturation by Sw = 1 — Scoz. In terms of its EM
effects, as illustrated in Figure 6-3, there are two consequences: increase the volume of the CO;
plume and change the CO; resistivity. For example, if the CO, saturation is 0.05 (or 5%), it will result
in 10.8% change in CO: resistivity, compared with the virgin formation resistivity p;. For a CO.
saturation of 0.2 (or 20%), the resistivity will be changed by 56.3%. Indeed, EM response shows higher
sensitivity to CO; saturation.
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Figure 6-3: Schematic Example of EM survey
CSEM survey of a horizontal hydraulically fractured well showing the detectors, transmitters and electric field
produced during a CSEM survey

Two orthogonal transmitter electrodes connected by a cable, are deployed on the surface, providing
up to 200 kW power to energize the subsurface. To effectively suppress the noise and increase signal-
to-noise ratio, a unigue pseudorandom current waveform is injected into the ground. A set of sensitive
receivers are distributed on the survey area (the yellow dots) on a regular grid and can register the
two orthogonal components of the electric field in both time and frequency domains (Figure 6-3). The
scattered electric fields, which are the difference between the post-injection and pre-injection
measurements, are sensitive to the conductivity or resistivity change in the injection zone. Therefore,
by continuously measuring these field changes with time, the injected fluid or CO, movement could
be monitored through 3D EM forward modeling and inversion.

Tx-Rx layout is displayed in Figure 6-4, where about 300 receivers are deployed in a circle of radius
of 2,000 ft around the injection well. Two orthogonal electric components will be picked up by these
sensors, and the Rx spacing is about 300 ft. One of the transmitter electrodes is positioned close to
the cased injection well, hoping enough EM energy will reach out to the injection zone of interest at
depth of 12-14,000 ft. The other transmitter electrode will be put 3,600 ft away from the injection well.
We expect that using this Tx-Rx layout will cover the injection scenarios within 10 years of operation.
Receiver density and spacing will be adjusted as the plume maodel and front evolves over time.

Milestone will conduct a CSEM survey once before injection, then once at year one (1) after injection
begins and finally subsequently once every five (5) years from the start of injection, until injection
terminates. Each survey will utilize static and variable injection rates. Milestone will ramp up injection
rates over a period of 12 hours while measuring the CSEM survey then measure for 12 hours of
sustained constant rate. Measurements will be compared to petrel simulations of CO; plumes.
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Figure 6-4: Schematic Example of CSEM Survey Transmitter and Receiver spacing

6.8.2.3 Ineffectiveness of Active Seismic Methods

Milestone undertook forward modeling to test the negative hypothesis: CO; injection would not alter
the 3D seismic response. Using Hampson Russel® Software, Milestone conducted fluid substitution
using the Pegasus Field Unit #20-12 log (API#: 42-461-32586). Milestone simulated 1) initial
conditions, where the injection interval is filled with reservoir brine; and, 2) fully saturated with injectate
(60% CO; saturation) and displayed them side-by-side to compare the endmembers (Figure 6-6).

The fluid substitution forward model was generated using a wavelet that was extracted from the 2D
seismic data. It has a frequency content of 13 Hz to 37 Hz (Figure 6-5) in the deep stratigraphic
section of Fusselman and Ellenburger. Note that the maximum amplitude in the power spectrum
occurs at 20 Hz, and that the amplitudes diminish from there to 37 Hz. It was important to use this
wavelet, as it represents the actual frequency distribution of the recorded seismic data in the area,
rather than a hypothetical frequency distribution. The results were compared against a theoretical
wavelet with 5-50 Hz and uniform frequency content as a baseline, but the result was the same.

Figure 6-5: Wavelet and Power Spectrum Extracted from Seismic Dataset
(Left) is the actual seismic data from the 2D lines in the area. (Right) is the theoretical wavelet with 5-50hz
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6.9 Fiber Optic Monitoring

Milestone will deploy a downhole fiber optic cable behind the casing in the Injection Well and the In-
Zone monitoring well. Each well will be equipped with a single cable containing five (5) fiber strings in
three (3) tubes. There are three tubes inside the cable, each tube containing fibers for specific sensing
technologies. Among these, there will be (1) dedicated buffered single mode DSS fiber, two (2) will
be single-mode (SM) fibers, while the remaining two (2) will be multi-mode (MM) fibers. One SM fiber
will serve for both Distributed Acoustic Sensing (DAS), while one MM fiber will be designated for
Distributed Temperature Sensing (DTS). The other two fibers will act as backups in the event of
damage. In the event the dedicated DSS SM fiber is damaged, the SM fiber(s) will serve as backup.

In the realm of distributed sensing technologies such as DAS, DSS and DTS, fiber optic serves as the
fundamental medium for data collection and analysis. These systems employ fiber optic cables as
distributed sensors, enabling the continuous monitoring of physical parameters such as acoustic
signals, strain distribution, and temperature variations along the length of the fiber. In DAS, the fiber
acts as a sensitive microphone, detecting acoustic disturbances through changes in backscattered
light. DSS utilizes the fiber's intrinsic capability to measure strain by monitoring changes in its optical
properties caused by mechanical deformation. Similarly, DTS relies on the fiber's sensitivity to
temperature-induced changes in light signal transmission, allowing for precise temperature
measurements along the entire length of the fiber.

6.9.1 Distributed Acoustic Sensing (DAS)

DAS data can be utilized for two applications. One is to monitor the microseismicity using the higher
frequencies (> 10 Hz), called DAS Microseismic data and lower frequencies (< 0.1 Hz), also called
low-frequency DAS (LF-DAS) data for strain monitoring.

6.9.1.1 DAS Microseismic

DAS microseismic data is very similar to geophone microseismic data with a difference being the
number of components and number of sensors (array aperture). Downhole geophones have three
components (perpendicular to each other) that are used to constrain the azimuth of the microseismic
events, whereas fiber is equivalent to a single component (along the fiber cable) geophone. Because
of its single component nature, there is an uncertainty in the azimuth of the events recorded by a
single fiber cable. However, the uncertainty in the azimuth can be resolved in two scenarios.

¢ Having DAS data acquired from multiple fiber wells: Milestone will have DAS data
continuously acquired in two injection wells and periodically acquired in two monitoring wells.

e Combine DAS data with downhole and/or surface geophones/seismometers: Milestone will
have continuous fiber data from both injection wells and near surface
seismometers/geophones.

Combining the microseismic data from fiber(s) with near surface seismometers and/or downhole
geophones will increase both precision and accuracy of microseismic event locations.

6.9.1.2 DAS Strain (LF-DAS)

DAS strain data serves various applications contingent upon the fiber's installation location, be it within
an injection or offset monitoring well. It entails a near-field direct assessment of stress alterations in
the rock encircling the fiber. Strain data acquired within the injection well is termed In-well Strain (IWS),
while that obtained in the offset well is denoted as Cross-well Strain (CWS).

CWS data serves to monitor the CO; pressure front, plume, and any strain proximal to the fiber
stemming from fracture dilation, pore pressure changes, or fracture openings and closures. Moreover,
the monitoring well fiber can detect any CO, leakage through its casing. Pre-injection CWS data
establishes a baseline for strain and noise in the vicinity of the fiber. Deviations from this baseline
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signal treated as an anomaly in the data, prompting a thorough analysis to ascertain the underlying
causes. This analysis will include integration with other datasets to corroborate whether these
anomalies indicate the migration of the CO, pressure front or plume to the offset well, or if there is a
CO; leak through the casing, or any other potential causes.

In the monitoring wells, baseline CWS data will be acquired for seven (7) days prior to the injection.
Based on the CO; dynamic reservoir simulation models, it will take approximately three (3) years for
CO; pressure front and seven (7) years for plume to migrate from CCS #2 to 1ZM #2 well. Post-
injection, CWS data will be acquired yearly once (1) for the first two years and every six (6) months
from third year onward as it takes about 3 years for the CO; pressure front to travel to the monitoring
well from the injection well (Section 2).

IWS data will be continuously acquired in the injection wells, commencing with pre-injection baseline
measurements. Unlike CWS data, IWS strain will exhibit abnormal signals whenever injection starts
and stops due to pressure and temperature fluctuations in the wellbore. If abnormal strain signals
originate from the top and propagate downward over time, it suggests that the signal's source is at the
wellhead, likely caused by CO; entering the wellbore. Conversely, if the abnormal signal initiates from
the bottom of the fiber and progresses upward with time, it indicates that the signal's source is at the
bottom of the wellbore. This signal will undergo careful analysis by qualified experts to detect any
potential CO- leaks through the casing or tubing.

In addition to direct DAS strain data, we will derive additional attributes, including Frequency Band
Extracted (FBE) data across various frequency bands (1-10, 10-50, 50-200 Hz, etc.) and cumulative
strain to aid in monitoring potential casing leaks, and a deeper comprehension of stress changes in
proximity to the fiber.

6.9.2 Distributed Strain Sensing (DSS)

Distributed Strain Sensing (DSS) is another fiber technology that requires a special interrogator other
than DAS interrogator. Both DAS and DSS measures strain on the fiber but using different scattering
mechanisms. DAS works based on Rayleigh back scattering while DSS works on Brillouin back
scattering. DSS measures absolute strain with high spatial resolution whereas DAS measures relative
strain. DSS provides continuous measurements over long periods (timelapse measurements), making
it suitable for static strain monitoring. DAS relies on the interaction between laser light and acoustic
disturbances along the fiber. As a result, it is particularly effective in capturing dynamic strain events,
such as microseismic events.

Another distinction between DAS strain and DSS lies in the fiber requirement. DSS necessitates a
tight-buffered single mode (SM) fiber cable to accurately detect mechanical strain changes. Milestone
will deploy a dedicated DSS fiber cable within a separate tube. If the DSS cable is damaged, the SM
DAS cable can serve as a backup, but the data quality may be poorer. The DSS cable does not have
a backup line due to the buffering.

6.9.3 Distributed Temperature Sensing (DTS)

Distributed Temperature Sensing (DTS) technology offers precise measurements of absolute
temperatures within and around the wellbore, employing a high spatial resolution of 1 meter and a
temperature resolution of 0.01-degC. DTS utilizes a multi-mode (MM) fiber, distinguishing it from DAS
and DSS, which utilize single-mode (SM) fiber. In injection wells, the fiber spans from the well's top to
the bottom of the seal, and throughout the entire wellbore in monitoring wells, providing a
comprehensive temperature profile over time, and used to monitor CO; leaks and casing integrity.
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Prior to commencing DTS recording, calibration occurs using known temperature measurements
obtained either from the surface fiber or downhole temperature logs planned to run before injection
commencement.

For monitoring CO- injection effects, pre-injection measurements establish the geothermal gradient
within the wellbore, serving as baseline temperature. Any deviations from this baseline are deemed
abnormal, potentially attributed to external factors such as CO; ingress from the wellhead or leakage
along the casing from the reservaoir.

Interpreting DTS data is straightforward. Temperature changes starting from the top of the fiber
(typically the wellhead) and descending with time indicate CO, movement from wellhead. Conversely,
changes originating from the fiber's bottom suggest CO, movement upwards, potentially through
annuli or casing leaks. Abnormal temperature observations are cross-referenced with DAS strain and
pressure gauge data installed in the annulus between casing and tubing.

LF-DAS Strain data from DAS or DSS are influenced by both temperature and rock stress changes
surrounding the fiber. To accurately identify stress changes, temperature effects are removed from
the strain data. Establishing a temperature-strain relationship facilitates this removal, given the direct
proportionality between temperature and strain.

DTS data acquisition occurs at 5-minute intervals due to potential temperature stability over short
durations. In injection wells, continuous DTS acquisition begins from the pre-injection baseline. In In-
zone monitoring wells, data is acquired pre-injection and annually for the initial two (2) years,
transitioning to biannual acquisitions thereatfter.

6.9.4 Fiber Optic Data Retention

Fiber optic data recording frequency, recording interval, storage and deletion schedule of raw and
processed data is presented in Table 6-5. It should be noted that raw fiber data will be kept for only
one year due to the massive amount of data that is expected to be generated. Processed data will be
retained for 10 years.

Data will be overwritten on a rolling basis. This retention strategy of raw and processed data is
designed to align with the reporting schedule in Section 6.1 to give the EPA UIC director and
Milestone both time to respond to any anomalous fiber optic readings. It is expected that results from
the processed data will answer nearly any historical questions.

It is expected that with the sampling frequency in Table 6-5, the interrogators will generate over 80
terabytes (TB) of raw data in the one-year retention timeframe.

Fiber optic cables generate significant data volumes due to their ability to perform high-resolution,
continuous, and distributed sensing over long distances. They collect data at high frequencies and
with fine spatial resolution, sometimes down to one meter (3.28 feet) or less. This results in numerous
data points, as each segment of the cable acts as an individual sensor across potentially miles of
infrastructure. Additionally, fiber optic systems can measure various parameters—such as
temperature, strain, and pressure—simultaneously, contributing to the overall data load. When
monitored continuously over extended periods, often years, the data generated becomes immense,
requiring advanced storage, processing, and analysis to provide insights into subsurface conditions,
optimize production, and maintain operational safety. Once the data is processed, any insights are
likely to come from the processed data. It would take an extraordinary event or error in processing
workflow to have to go back to the raw data and reprocess it. Milestone will keep the raw data for 1
year to account for the chance such an error or event occurs.
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Figure 6-7: Forward Modeled Magnitude of Completeness
(Left) Map View of average magnitude of completeness at all depths, (Right) Cross Section views from N-S
and E-W showing magnitude of completeness at depth, NS Wells = NSSW wells. Midland CCS2 in center

Figure 6-8: Forward Modeled Vertical and Horizontal Uncertainty for Earthquake Hypocenter
(Left) Vertical Uncertainty of Earthquake Hypocenters, (Right) Horizontal Uncertainty of Earthquake
Hypocenters, NS Wells = NSSW wells. Midland CCS2 in center
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Figure 6-9: Map of Existing Texnet Detectors at time of application and Earthquakes Since 1/1/2017
6.10.2 Downhole Fiber (DAS Microseismic)

Fiber installed in the injection wells will continuously gather Distributed Acoustic Sensing (DAS) data
to monitor induced seismicity. However, due to sensitivity limitations, the fiber can only detect events
with a moment magnitude of +0.5 or higher. Any event detected by both the fiber and surface and
near surface stations above magnitude 2.5 will undergo co-location to enhance depth accuracy.
Conversely, if an event is detected solely by one of the downhole fibers, it will carry a 360-degree
uncertainty in location azimuth, attributable to the single-component nature of the fiber. This azimuth
uncertainty can be reduced if the event is recorded by multiple fiber wells.

6.10.3 Downhole Geophones (Microseismic)

Both near-surface seismometers and downhole fiber have limitations on detecting small magnitude
events. Based on the previous experiences at Carbon Capture and Storage (CCS) sites, such as Shell
Quest facility in Canada, it typically takes several years for induced seismicity, if any, to occur, usually
within the basement (Briam et al., 2023). As depicted in Figure 6-10, seismicity distribution at the
Shell Quest CCS facility indicates that most of the seismic events occurred after 2 years of injection
initiation. Continuous monitoring of seismic activity using fiber optics and surface stations allows us to
discern seismicity trends. In the event of heightened seismic activity, Milestone will deploy a
retrievable geophone array in one or both monitoring wells. The depth of the geophone array will be
determined based on observed seismicity from the fiber optics and surface stations. This measure
aids in detecting any small-magnitude events (Mw = -0.8) induced by injection and monitors the
integrity of the Top Seal.
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Figure 6-10: Seismicity distribution over time from Shell Quest facility (modified after Braim et al., 2023)

6.11 Soil Gas Monitoring / Other Testing and Monitoring [40 CFR 146.90 (h)]

Surface and near-surface environments will be monitored within the delineated AoR via groundwater
wells (see Section 6.5) and vadose zone soil gas-sampling prior to CO- injection and during the
injection phase of the project.

Milestone will test the soil for changes in CO, concentration. Six (6) soil gas profile stations will be
installed: One at each of the Midland NSSW Wells (#1-#5) and one at the Midland IZM #1. The Midland
NSSW #5 is within 100 ft laterally of the Injection Well. Baseline soil gas analyses will be provided to
EPA prior to CO; injection operations. Once injection commences, soil gas will be measured at least
once annually.

Milestone will amend the monitoring frequency and spatial distribution of surface air monitoring and/or
soil gas monitoring using baseline data, and the amended monitoring plan will describe how the
proposed monitoring will yield useful information on the area of review delineation and/or compliance
with standards under 40 CFR 144.12. An amended soil gas monitoring or surface air monitoring plan
will be submitted to the EPA UIC Director within 90 days of receipt of baseline samples.

6.12 Carbon Dioxide Stream Analysis [40 CFR 146.90(a)]

Milestone will analyze the CO; stream during the operation period to yield data representative of its
chemical and physical characteristics and to meet the requirements of 40 CFR 146.90(a).

Milestone will analyze the CO> stream continuously using a continuous gas analysis device after the
last stage of compression but before the wellhead. Milestone will employ a device that meets the
temperature, pressure and rate requirements of the project. This could include any of the following but
is not limited to the following: photometry-based methods, laser-based methods, gas chromatography,
mass spectrometry or other suitable devices selected by the surface engineering team. The
continuous gas analysis device will record data at least once every five (5) seconds and store data at
least once every five (5) minutes.
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6.13 Data Validation of All Processes [16 Texas Statewide Rule §85.203 (a)(4)]

In accordance with Statewide Rule 85.203(a)(4), Milestone affirms that all descriptive reports included
in this application have been prepared by qualified and knowledgeable professionals with relevant
expertise in subsurface characterization and engineering standards. All future reports to be submitted
to the director, as described in Section 6.1.2, will similarly be prepared by qualified and
knowledgeable professionals with relevant expertise.

6.13.1 Professional Seals and Qualified Experts

Where appropriate and required, the reports have been signed and sealed by either a professional
geologist (P.G) or professional engineer (P.E.). It is Milestone’s understanding that in the state of
Texas, there is unfortunately no legal definition of a professional log analyst. Therefore, where
documents are required to be prepared by a professional log analyst, a professional geologist (P.G.)
instead has prepared the documents and reports. It should be noted that the P.G. who supervised the
work contained in this permit is a longstanding member of the Society of Petrophysicists and Well Log
Analysts (SPWLA) and has previously served on the board of directors of the aforementioned society.

This work has been conducted as required under Occupations Code, Chapter 1001, relating to Texas
Engineering Practice Act, or Chapter 1002, relating to Texas Geoscientists Practice Act, respectively,
a licensed professional engineer or geoscientist has conducted the geologic and hydrologic
evaluations required in this permit and has affixed the appropriate seal on the resulting reports of such
evaluations.

6.13.2 QASP Additional description

As required, a comprehensive Quality Assurance and Surveillance Plan (QASP) has been included in
Section 13- Appendix C, outlining procedures for validating analytical laboratory data and calibrating
field instruments. The QASP also provides a detailed explanation of the sampling methodologies and
data acquisition technigues employed to ensure accuracy, reliability, and consistency throughout the
project. Documentation of data validation and verification protocols is enclosed to demonstrate the
integrity and rigor of the testing and monitoring program.

6.13.3 Data Validation and Verification

To the extent this information is not provided elsewhere in the application, it is hereby submitted in
response to the requirements of Statewide Rule 85.203(a)(4). Milestone has established procedures
for laboratory data validation and verification, including the use of standard reference materials,
duplicate sample analysis, and method blanks to ensure accuracy and precision. Field instruments
such as pressure gauges, flow meters, and multi-parameter water quality sondes are subject to routine
calibration against NIST-traceable standards. Sampling and data acquisition protocols follow EPA
SW-846 and ASTM guidelines, with chain-of-custody documentation maintained throughout all
sample handling. All logging tools will be calibrated at the base and in the field prior to measurement.
Logs will have a repeat pass to ensure data verification. Fiber-optic cables will be regularly tested for
changes in signal to noise ratios, return loss and attenuation as well as drift over time.

These measures collectively ensure the reliability, traceability, and scientific defensibility of all
collected data, consistent with the requirements of Rule §5.203(a)(4).
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7.0 STIMULATION PROGRAM [40 CFR 146.82(a)(9)]

Stimulation to enhance the injectivity potential of the injection zone may be necessary. Stimulation
may involve, but is not limited to, flowing fluids, including acid, into or out of the well, increasing or
connecting pore spaces in the injection formation, or other activities that are intended to allow the
injectate to move more readily into the injection formation. Advance notice of all proposed stimulation
activities must be provided to the Director, as detailed herein, prior to conducting the stimulation.

Milestone (the permittee) will describe any fluids to be utilized for stimulation activities and will
demonstrate that the stimulation will not interfere with containment. Milestone will submit proposed
procedures for all stimulation activities to the Director in writing at least 30 days in advance, per 40
CFR 146.91(d)(2). It is understood that within the 30-day notice period, EPA may:

1. Deny the stimulation
2. Approve the stimulation as proposed
3. Approve the stimulation with conditions

Milestone will carry out the stimulation procedures, including any conditions, as approved or set forth
by EPA.

Notice and the opportunity to witness the stimulation activities will be provided to EPA at least 48
hours in advance.

Historically, operators have stimulated the Siluro-Devonian and Ellenburger with 15% hydrochloric
acid. For example, the nearest saltwater disposal (SWD) well that penetrates the Ellenburger, the
Davidson Unit 1 #0106BH (API1#:42-461-40597), was stimulated using 1,500 gallons of 15% NEFE
HCI acid when it was completed on 12/23/2017. (Figure 7-1)

Once core samples are acquired, Milestone will work with best-in-class service companies to
determine an appropriate stimulation program, should one become necessary.

Figure 7-1: Excerpt from Davidson Unit 1 #0106BH W-2 Completion form
Submitted to Railroad Commission of Texas; It is likely that Milestone will have to use a similar acid completion
of the Injection Well. Source: Enverus / Railroad Commission of Texas Records
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8.3 Plugging Procedures

Notification, regulatory and plugging procedures will include:

8.3.1 Pre-Plugging Activities

1) In compliance with 40 CFR 146.92(c) and 16 TAC §5.203(k), notify the regulatory agency at
least 60 days before plugging the well and provide updated plugging plan, if applicable.

2) Bottomhole reservoir pressure will be measured using downhole pressure gauges
permanently installed behind the production casing.

3) External mechanical integrity will be demonstrated with temperature, noise or oxygen
activation logging.

4) Mechanical Integrity of the tubing-casing annulus will be demonstrated by pressure testing, as
described in Section 6.

5) The wellbore will be flushed with a kill weight buffer fluid, 9 ppg minimum, prior to pulling the
tubing and packer. Minimum of three (3) tubing volumes.

6) The tubing and packer will be removed. A packer milling and retrieval bottomhole assembly
will be run to mill the packer slips and pull the packer assembly.

7) Casing inspection and cement bond logs will be performed prior to plugging. Log evaluation
will determine if revision to the plugging procedure is necessary.

8) In compliance with 16 TAC 85.203(k), file a notice of intention to plug and abandon (Form W-
3A) a well with the RRC at least five (5) days prior to the beginning of plugging operations.

8.3.2 Plugging Activities

1) Run and position workstring at 12,200 feet and pump a 1,649-foot balanced corrosion resistant
cement plug from TD to the Devonian top from 13,849 feet to 12,200 feet.
2) Wait on cement, tag and pressure test the corrosion resistant cement plug.
a. If the cement plug is tagged deeper than planned, an additional corrosion resistant
cement plug will be set up to 12,200 feet.
3) Pull out of hole and make up a corrosion resistant bridge plug.
4) Run CRA bridge plug and set with workstring in the Woodford shale at 12,160 feet.
a. Tag and pressure test bridge plug.
5) Position workstring to bridge plug at 12,160 feet and pump a 300-foot corrosion resistant
cement plug across the Woodford from 12,160 feet to 11,860 feet.
6) Wait on cement, tag and pressure test the corrosion resistant cement plug.
a. Ifthe plug is tagged deeper than planned, an additional corrosion resistant cement plug
will be set up to 11,860 feet.
7) Position workstring at 11,603 feet and pump a 200-foot balanced corrosion resistant cement
plug across the Atoka top from 11,603 feet to 11,403 feet.
8) Wait on cement, tag and pressure test the cement plug.
a. Ifthe plug is tagged deeper than planned, an additional corrosion resistant cement plug
will be set up to 11,403 feet.
9) Position workstring at 10,945 feet and pump a 200-foot balanced cement plug across the
Strawn top from 10,945 feet to 10,745 feet.
10) Wait on cement, tag and pressure test the cement plug.
a. If the plug is tagged deeper than planned, an additional cement plug will be set up to
10,745 feet.
11) Position workstring at 9,224’ and pump a 324-foot balanced corrosion resistant cement plug
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across the Wolfcamp top and across the intermediate casing shoe from 9,224 feet to 8,900
feet.
12) Wait on cement, tag and pressure test the cement plug.
a. Ifthe plug is tagged deeper than planned, an additional corrosion resistant cement plug
will be set up to 8,900 feet.
13) Position workstring at 7,671 feet and pump a 200-foot corrosion resistant cement plug across
the Sprayberry from 7,671 feet to 7,471 feet.
14) Wait on cement, tag and pressure test the cement plug.
a. Ifthe plug istagged deeper than planned, an additional corrosion resistant cement plug
will be set up to 7,471 feet.
15) Position workstring at 4,220 feet and pump a 200-foot balanced corrosion resistant cement
plug across the San Andres top from 4,220 feet to 4,020 feet.
16) Wait on cement, tag and pressure test the cement plug.
a. Ifthe plug istagged deeper than planned, an additional corrosion resistant cement plug
will be set up to 4,020 feet.
17) Pull out of hole and make up a cast iron bridge plug.
18) Run cast iron bridge plug and set with workstring at 1,350 feet.
a. Tag and pressure test bridge plug.
19) Pump a 50-foot corrosion resistant cement plug across the surface casing shoe and USDW
from 1,300 feet to 1,250 feet.
20) Wait on cement, tag and pressure test the cement plug.
a. If the cement plug is tagged deeper than planned, an additional corrosion resistant
cement plug will be set up to 1,250 feet.
21) Position workstring at 400 feet and pump a 100-foot cement plug 400 feet to 300 feet.
22) Wait on cement, tag and pressure test the cement plug.
a. If the plug is tagged deeper than planned, an additional cement plug will be set up to
300 feet.
23) Pump a 100-foot balanced corrosion resistant cement plug from 100 feet to surface.
24) Cut and cap casing 3 feet to 4 feet below ground level.

A certified plugging report will be submitted to the UIC Program Director within 60 days after plugging
pursuant to 40 CFR 8146.91(e). The plugging report will be retained for 10 years following site closure.

8.4 Plug Information

The CRA bridge plug, 22CR/25CR or equivalent, and all corrosion resistant cement will be compatible
with the injection stream and downhole conditions. The corrosion resistant cement blend, and required
certification documents, will be submitted with the final plugging procedure. The operator will report
cement densities and retain samples of the cement used for each plug. For all cement plugs, 0%
excess will be used to ensure isolation is achieved. All cement plugs, except the top plug, shall have
sufficient slurry volume to fill 100 feet of hole, plus 10% for each 1k feet of depth from the ground
surface to the bottom of the plug. Milestone is currently evaluating CO; resistant cement from the
industry’s leading suppliers, Halliburton and SLB. ThermalLock is an option from Halliburton.
EverCrete and Ecoshield are two (2) options from SLB. All the cement solutions have been thoroughly
tested and are designed to maintain reliable corrosion resistant properties throughout the life of an
injection or monitoring well exposed to CO.. The products listed above are all rated for the temperature
and pressure ranges of the injection and monitoring wells. They will provide long lasting zonal
isolation.
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ThermalLock is a non-Portland based cement that is a specially formulated calcium aluminate
phosphate system which gives it resistant properties to CO; corrosion.

Evercrete has long been the reliable workhorse for CO; injection wells. Its low permeability allows it
to withstand corrosive effects of supercritical CO, and has self-healing properties if a fracture is
formed. Ecoshield is a geopolymer cement free system that provides an alternative to Portland cement
while delivering comparable performance. EcoShield system matches the rheology, thickening time,
and compressive strength properties of Portland cement-based systems. The technology fits within
standard oilfield cementing workflows without major changes to the design process, onsite execution,
or post-job evaluation.

This is an evolving science, and Milestone will continue evaluating the most suitable corrosion
resistant cement product for the proposed well plugging. Cement and cement additives will be
compatible with the injectate stream and formation fluids and of sufficient quality and quantity to
maintain integrity over the design life of the geologic sequestration project.

Milestone Carbon Midland CCS Hub, LLC Class VI Permit Application
South Midland Facility, Upton County, TX

Section 8: Injection Well Plugging Plan | page 6 of 8






UIC CLASS VI GEOLOGIC STORAGE OF CO, PERMIT APPLICATION
Milestone Carbon Midland CCS Hub, LLC
South Midland Facility | Upton County, Texas

Figure 8-1: Midland CCS #2 Well Plugging Schematic
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9.0 POST-INJECTION SITE CARE & SITE CLOSURE PLAN [40 CFR
146.82(a)(17), 146.93(a)]

This Post-Injection Site Care and Site Closure (PISC) plan describes the activities that Milestone, the
operator of South Midland Facility, will perform to meet the requirements of 40 CFR 146.93. Milestone
will monitor groundwater quality and track the position of the CO, plume and pressure front for 50
years. Furthermore, Milestone may not cease post-injection monitoring until a demonstration of non-
endangerment of USDWSs has been approved by the UIC Program Director pursuant to 40 CFR
146.93(b) (3). Following approval for site closure, Milestone will plug all monitoring wells and submit
a Site Closure Report and associated documentation.

Please note - Milestone is not applying for an Alternative Post Site Injection Care Timeline.

9.1 Pre- and Post-Injection Pressure Differential [40 CFR 146.93(a)(2)(i)]

The formation pressure at the Injection Well is predicted to decline rapidly within the first four (4) years
following cessation of injection. Based on the modeling of the pressure front as part of the AoR
delineation, pressure is expected to decrease to less than 135 psi above pre-injection levels by the
end of the PISC (50-year) timeframe.

The maximum predicted injection pressure differential in the wellbore over the life of the project is
1,812 psi over pre-injection levels. The maximum predicted injection pressure differential in the
reservoir is 1,594 psi over pre-injection levels. Both pressures occur within one (1) year after the start
of injection, likely due to relative permeability effects. Additional information on the projected post-
injection pressure declines and differentials is presented in the plume modeling and the Area of
Review and Corrective Action Plan, Sections 2.

9.2 CO:2 Plume and Associated Pressure Front at Site Closure [40 CFR
146.93(a)(2)(ii)]

Figure 9-1 shows the predicted extent of the plume and pressure front at the end of the 50-year PISC
timeframe (model year-2089), representing the maximum extent of the plume and pressure front. This
map is based on the final AoR delineation modeling results, pursuant to 40 CFR 146.84.

9.3 Post-Injection Monitoring Plan [40 CFR 146.93(a)(2)(iii)]

Performing groundwater quality monitoring and plume and pressure front tracking as described in the
following sections during the post-injection phase will meet the requirements of 40 CFR 146.93(b)(1).
The results of all post-injection phase testing and monitoring will be submitted annually, within 60 days
of the anniversary date of the date on which injection ceases, as described under “Schedule for
Submitting Post-Injection Monitoring Results,” herein.

Groundwater monitoring will be conducted using the NSSW #1-5, USDW #2 and IZM #2 monitoring
wells, as well as the Well. The NSSW wells penetrate the Edwards-Trinity Plateau aquifer at
approximately 250 feet. The USDW #2 is a shallow monitoring well that targets the deepest recorded
USDW zone, the Dockum aquifer base, located approximately 1,250 feet below the surface. The 1ZM
#2 is a deep In-Zone Monitoring Well that penetrates to the Siluro-Devonian and Ellenburger. All of
the monitoring wells are located on Milestone leasehold near roads, so access to the monitoring wells
will be guaranteed.

A description of direct and indirect monitoring is covered in Section 6. A quality assurance and
surveillance plan (QASP) for all testing and monitoring activities during the injection and post injection
phases is provided in the Appendix C to the Testing and Monitoring Plan.
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Figure 9-1: Map of the predicted extent of the CO2z plume 50 years post-closure
Map of the predicted extent of the CO; plume at site of closure 50 years after the cessation of injection model
year 2089.

9.4 Monitoring Above Confining Zone [40 CFR 146.93(a)(2)(iii)]

9.4.1 Ground Water Testing Frequency

Tables 9-1 and 9-2 present the planned direct and indirect monitoring methods, locations, and
frequencies for monitoring of groundwater quality and geochemical changes above the confining zone,
in USDW zone, and Pennsylvanian section after injection ceases. Figure 9-2 shows the locations of
the monitoring wells. Continuous monitoring data will be measured at 5-second frequency and recorded
at 5-minute intervals unless otherwise specified.

As noted in Section 6, the Midland USDW #2 and Midland NSSW #1-5 will be installed with pH and
electrical conductivity (EC) water probes for continuous measurement of these properties.

Water sampling and analysis will occur at the end of injection and then annually thereafter until year 10
when sampling and analysis will transition to every five (5) years. Sampling and monitoring will occur
up to 45 days before the anniversary date of cessation of injection or alternatively scheduled with the
prior approval of the UIC Program Director.

Logging surveys will occur within 45 days before the anniversary date of cessation of injection or
alternatively scheduled with the prior approval of the UIC Program Director.
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9.5 Carbon Dioxide Plume and Pressure Front Tracking [40 CFR
146.93(a)(2)(iii)]

9.5.1 Direct and Indirect Monitoring of Plume and Pressure

Milestone will employ direct and indirect methods to track the extent of the carbon dioxide plume and
the presence or absence of elevated pressure. Table 9-4 presents the direct and indirect methods to
monitor the CO; plume after injection ceases, including the activities, locations, and frequencies to be
employed. Table 9-6 presents the direct and indirect methods used to monitor CO, pressure after
injection ceases.

Direct methods that Milestone will employ are water sampling from the two (2) U-tube systems within
the injection interval of the In-Zone Monitoring well. Milestone will sample the Midland CCS #2 and if
it is not plugged via a U-tube sampling system lowered on wireline. Milestone will sample the injection
interval annually for the first ten (10) years then every five (5) years thereafter. The parameters to be
analyzed as part of fluid sampling (and associated analytical methods) are presented in Table 9-5.
Milestone will also employ fiber-optic cable measuring DTS and DAS/DSS to monitor for leakage and
pressure directly from the CCS #2 and 1ZM #2. Milestone will measure DTS continuously and
DAS/DSS annually for the first ten (10) years, then every five (5) years thereafter or until the fiberoptic
cable fails. The expected lifetime of fiberoptic cable is only approximately 15-20 years from installation
during construction.

Indirect monitoring activities will include pulse neutron logging, electromagnetic (CSEM) surveys,
Microseismic surveys, passive seismicity and computational modeling. See permit Section 6 for more
discussion on these techniques. Milestone will undertake pulse neutron logging annually for the first
ten (10) years post injection cessation, then transition to every five (5) years thereafter. Milestone will
conduct geophysical surveys in year 1, then in years that are prime numbers, years 2,3,5,7 and then
discontinue thereafter.

Geophysical surveys may include one or more of the following surface-based indirect measurements:
o Electromagnetic (CSEM) surveys
e Passive Microseismic Surveys
e Other geophysical technigues developed by Milestone during the injection period that have
been shown to be effective at indirectly measuring plume and pressure fronts.

Fluid sampling and wireline logging will occur within 45 days before the anniversary date of cessation
of injection or alternatively scheduled with the prior approval of the UIC Program Director.
Geophysical surveys will be performed in the 4th quarter before, or the 1st quarter of, the calendar
year shown or alternatively scheduled with the prior approval of the UIC Program Director.

Passive seismic monitoring using five (5) near surface seismic stations (NSSW Wells) to detect local
events over M 1.0 within the AoR will be measured by Milestone after injection ceases. Passive
seismic data will be monitored continuously at 200 Hz, 5 millisecond frequency. Seismicity data will
be reported annually unless an event of 2.5 or greater occurs within 10km of the injection wells.

Following the end of injection, the plume is expected to grow slightly as CO2 rises with gravity.
Computational modelling throughout the injection period calibrated by recorded data and history
matching the injection rates and pressures will be used to further predict the movement of the plume.
The CO2 plume measured by geophysical surveys will be integrated into the post-injection dynamic
modeling to validate the predicted rate of change in the plume size. Modeling will be updated after
new surface geophysical measurements are made.
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Figure 9-4: Predicted extent of the COz plume — year 2041
Map of the predicted extent of the CO, plume and pressure front relative to monitoring locations 3 years after
cessation of injection — modeled year 2041.

Figure 9-5: Predicted extent of the CO2 plume - est. year 2045
Map of the predicted extent of the CO, plume and pressure front relative to monitoring locations at the end of 8
years after the cessation of injection — estimated year 2045
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Figure 9-6: Predicted extent of the CO2 plume - est. year 2055 (site closure)
Map of the predicted extent of the CO, plume and pressure front relative to monitoring locations at the end of
18 years after the cessation of injection (predicted time of site closure) — estimated year 2055

Figure 9-7: Predicted extent of the CO2 plume — est. year 2089 — End of PISC Period
Map of the predicted extent of the CO, plume and pressure front relative to monitoring locations 50 years after
the cessation of injection — estimated year 2089
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9.5.3 Pressure and Phase Predictions

Predicted pressure profiles at the surface and bottomhole pressure at the injection wells for 50 years
after the cessation of injection are shown in Figures 9-8. The bottomhole pressure reference depth is
at the top of the injection interval. The predicted amount of CO- in the mobile gas, trapped gas, and
dissolved (aqueous) phases for 50 years after the cessation of injection is in Figure 9-9. The maximum
incremental well bottomhole pressure in the reservoir for the Midland CCS #2 is 1,598 psi. The
pressure decays rapidly to less than 200 psi above the initial pressure within 5 years of the end of
injection. Initial pressure for the Midland CCS #2 is 5,491 psi in the reservoir at the top of the Injection
interval.
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Figure 9-8: Predicted pressure profile from start-up until 50 years after cessation of injection
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Figure 9-9: Predicted phase distribution from start-up until 50 years after cessation of injection
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9.6 Schedule for Submitting Post-Injection Monitoring Results [40 CFR
146.93(a)(2)(iv)]

Results of the latest monitoring data will be submitted annually within 60 days of the anniversary date
of the cessation of injection. Any amendments to the post site injection care and monitoring plan will
be submitted and if approved by the UIC Program Director, will be incorporated into the permit. This
plan will also be reviewed and submitted to the UIC Program Director within six months of an area of
review evaluation event (see Section 2), any significant emergency event (see Section 10), following
any significant changes to the facility, such as addition of injection or monitoring wells; changes in
injection rate; or when required by the UIC Program Director. From years 10 to 50 after cessation of
injection, reporting frequency will decrease to every 5 years if no anomalous activity has been detected
within the preceding 10 years.

If the review indicates that no amendments to the post site care plan or monitoring strategy are
necessary, Milestone will provide the permitting agency with the documentation supporting the “no
amendment necessary” determination at least annually within 60 days of the anniversary of the date
of cessation of injection.

9.7 Duration of Post Site Injection Care and Alternative Post-Injection Site
Care Timeframe [40 CFR 146.93(a)(2)(Vv)]

Milestone is not applying for an alternative post-injection site care timeframe at this time. The duration
of the post site injection care (PISC) will be 50 years from the cessation of injection operations.

9.8 Non-Endangerment Demonstration Criteria [40 CFR 146.93(b)]

Prior to approval of the end of the post-injection phase, Milestone will submit a demonstration of non-
endangerment of USDWs to the UIC Program Director, per 40 CFR 146.93(b)(2) and (3). The owner
or operator will issue a report to the UIC Program Director. This report will make a demonstration of
USDW non-endangerment based on the evaluation of the site monitoring data used in conjunction
with the project’'s computational model. The report will detail how the non-endangerment
demonstration evaluation uses site-specific conditions to confirm and demonstrate non-
endangerment. The report will include all relevant monitoring data and interpretations upon which the
non-endangerment demonstration is based, model documentation and all supporting data, and any
other information necessary for the UIC Program Director to review the analysis. The report will include
the following sections:

9.8.1 Introduction and Overview

A summary of relevant background information will be provided, including the operational history of
the injection project, the date of the non-endangerment demonstration relative to the post-injection
period outlined in this PISC and Site Closure Plan, and a general overview of how monitoring and
modeling results will be used together to support a demonstration of USDW non-endangerment.

9.8.2 Summary of Existing Monitoring Data

A summary of all previous monitoring data collected at the site, pursuant to the Testing and
Monitoring Plan of this permit and this PISC and Site Closure Plan, including data collected during
the injection and post-injection phases of the project, will be submitted to help demonstrate non-
endangerment. Data submittals will be in a format acceptable to the UIC Program Director 40 CFR
146.91(e), and will include a narrative explanation of monitoring activities, including the dates of all
monitoring events, changes to the monitoring program over time, and an explanation of all
monitoring infrastructure that has existed at the site. Data will be compared with baseline data
collected during site characterization 40 CFR 146.82(a)(6) and 146.87(d)(3).
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9.8.3 Computational Modeling Calibration and Validation

A series of data sources detailed in Section 6 will be used to update the computational model at
least once every 5 years, if not more frequently. The following measured data will be utilized to
update the computational model to demonstrate non-endangerment:

Temperature and pressure data

Pulse Neutron Logging

Geophysical Surveys

Injection surface pressure and downhole pressure

The procedure used to reevaluate the AoR will be based upon the data collected between
reevaluations and the well conditions at the time of reevaluation. Post Injection data will include
historical injection rates, pressures, pressure fall-off, historical operational parameters of the Midland
CCS #2 Well that will inform the dynamic model. History matching the dynamic model to measured
data, where recorded data is used as an input to the dynamic model and the input parameters adjusted
to match the recorded pressures will be performed by Milestone. By history matching the recorded
data, calibration and validation of the model to recorded data will be established. History matching the
Midland CCS #2 Well, and any offset injection at the Davidson Unit #1 saltwater disposal (SWD), Clay
Henry SWD, Midkiff #1 SWD and any new SWD wells, will continue to inform the dynamic simulation.

9.8.4 Evaluation of Reservoir Pressure

The extent of the pressure front will be evaluated using surface and bottomhole pressure gauges from
the injection well, and In-zone monitoring well. Reported pressures from the offset SWD wells that are
reported to the RRC will also be utilized. This information will be history matched in the dynamic model
at least once every 5 years, and more frequently if there is major disagreement. If no valid solution
can be found, Milestone may perform additional testing to attempt to reconcile measured vs modeled
data.

9.8.5 Evaluation of Carbon Dioxide Plume

Remote sensing techniques detailed in Section 6 will be used to monitor the aerial and vertical
extent of the CO; plume. These may include the following:
e Temperature and pressure data
Pulse Neutron Logging
EM Surveys
Microseismic

This information will be compared to the model predictions to attempt to match modeled pressure, gas
saturation and vertical/aerial extent to measured values.

9.8.6 Evaluation of Emergencies or Other Events

Water testing noted in Section 6 will be used to demonstrate that USDWs are not impacted by
injection activities. Deviation from water measurements taken by Milestone prior to the start of injection
will indicate that the USDW is potentially being impacted. Seasonal variation will be considered when
analyzing for deviation.

Artificial penetrations of the reservoir are noted in Section 1. There are zero artificial penetrations of
the injection interval within the AoR. If any subsequent artificial penetrations are discovered, they will
be remediated with proper CRA material and soil testing as detailed in permit Section 6 and
subsequent testing will be performed annually to verify no leakages within the hypothetical plugged
wellbores.
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9.9 Site Closure Plan [146.93 (d) — (h)]

Milestone will conduct site closure activities to meet the requirements of 40 CFR 146.93(e) as
described herein. Milestone will submit a final Site Closure Plan and notify the permitting agency at
least 120 days prior to its intent to close the site. Once the permitting agency has approved closure of
the site, Milestone will plug the all the monitoring wells to restore the site and move out all equipment;
and submit a site closure report to the UIC Program Director. The activities, as described below,
represent the planned activities. The actual site closure plan may employ different methods and
procedures. A final site closure plan will be submitted to the UIC Program Director for approval with
the notification of the intent to close the site.

9.9.1 Plugging Monitoring Well(s)

Plugging of the injection well will be completed in accordance with procedures in Section 8. Plugging
of the in-zone monitoring and USDW monitoring wells will be conducted according to procedures
herein.

After injection in the injection well ceases and after the appropriate post-injection monitoring period is
complete, the in-zone monitoring and USDW monitoring wells will be plugged and abandoned to meet
the requirements at 40 CFR 146.92 and all state and local regulations. The plugging procedure and
materials will be designed to prevent any unwanted fluid movement and to protect any USDWs. Prior
to plugging the wells, any necessary procedural revisions to address new information will be submitted
to the UIC Program Director for review and approval. The final plugging plans will be submitted to the
UIC Program Director no later than 60 days prior to plugging of the wells.

Following receipt of the approved plugging plans, the wells will be wireline logged, and pressure tested
to ensure mechanical integrity. If a loss of mechanical integrity is discovered, it will be repaired prior
to proceeding with plugging operations. The plugging procedures are presented herein. All casing in
these wells will be cemented to surface at the time of construction and will not be retrievable at
abandonment. A combination of bridge plugs and cement plugs will be set to plug the wells.

All casing strings will be cut at least three (3) feet below ground level. A steel plate, with the required
permit information, will be welded to the top of the casing.

9.9.2 Plugging the In-Zone Monitoring Well

Notification, regulatory and plugging procedures will include:

9.9.2.1 Pre-Plugging Activities

1) In compliance with 40 CFR 146.92(c), notify the regulatory agency at least 60 days before
plugging the well and provide updated plugging plan, if applicable.

2) Bottomhole reservoir pressure will be measured using the downhole pressure gauge.

3) Retrieve downhole pressure gauge and geophone.

4) External mechanical integrity will be demonstrated with temperature, noise or oxygen
activation logging.

5) Casing inspection and cement bond logs will be performed prior to plugging. Log evaluation
will determine if revision to the plugging procedure is necessary.

6) The wellbore will be displaced with a kill weight fluid, 9 ppg minimum.
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9.9.2.2 Plugging Activities

1) Position workstring at 13,780 feet and pump a 1,580-foot balanced corrosion resistant cement plug from
TD to 12,205 feet.
2) Wait on cement, tag and pressure test the corrosion resistant cement plug.
3) If the corrosion resistant cement plug is tagged deeper than planned, an additional cement plug will be
set up to 12,205 feet.
DELETED 4,5, 6
4) Pull out of hole and make up a corrosion resistant bridge plug.
5) Run CRA bridge plug and set with workstring in the Woodford shale at 12,160 feet.
a. Tag and pressure test bridge plug.
6) Position workstring to bridge plug at 12,160 feet and pump a 300-foot corrosion resistant cement plug
across the Woodford from 12,160 feet to 11,860 feet.
7) Wait on cement, tag and pressure test the corrosion resistant cement plug.
a. Ifthe plug is tagged deeper than planned, an additional corrosion resistant cement plug will be
set up to 11,860 feet.
8) Position workstring at 11,551 feet and pump a 200-foot balanced corrosion resistant cement plug across
the Atoka top from 11,551 feet to 11,351 feet.
9) Wait on cement, tag and pressure test the cement plug.
10) If the cement plug is tagged deeper than planned, an additional corrosion resistant cement plug will be
set up to 11,351 feet.
11) Position workstring at 10,891 feet and pump a 200-foot balanced corrosion resistant cement plug across
the Strawn top from 10,891 feet to 10,691 feet.
12) Wait on cement, tag and pressure test the cement plug.
13) If the cement plug is tagged deeper than planned, an additional corrosion resistant cement plug will be
set up to 10,691 feet.
14) Position workstring at 9,192 feet and pump a 200-foot balanced corrosion resistant cement plug across
the Wolfcamp top and intermediate casing shoe from 9,192 feet to ,900 feet.
15) Position workstring at 7,700 feet and pump a 200-foot balanced corrosion resistant cement plug across
the Sprayberry top from 7,700 feet to 7,500 feet.
16) Wait on cement, tag and pressure test the cement plug.
17) If the cement plug is tagged deeper than planned, an additional corrosion resistant cement plug will be
set up to 7,500 feet.
18) Position workstring at 4,208 feet and pump a 200-foot balanced corrosion resistant cement plug across
the San Andres top from 4,208 feet to 4,008 feet.
19) Wait on cement, tag and pressure test the cement plug.
20) If the cement plug is tagged deeper than planned, an additional corrosion resistant cement plug will be
set up to 4,008 feet.
21) Pull out of hole and make up a corrosion resistant bridge plug.
22) Run CRA bridge plug and set with workstring at 1,350 feet.
a. Tag and pressure test bridge plug.
23) Pump a 50-foot corrosion resistant cement plug across the surface casing shoe and USDW from 1,300
ft to 1,250 feet.
24) Wait on cement, tag and pressure test the cement plug.
a. Ifthe cement plug is tagged deeper than planned, an additional corrosion resistant cement plug
will be set up to 1,250 feet.
25) Position workstring at 400 feet and pump a 100-foot balanced corrosion resistant cement plug from 400
feet to 300 feet.
26) Wait on cement, tag and pressure test the cement plug.
27) If the cement plug is tagged deeper than planned, an additional corrosion resistant cement plug will be
set up to 300 feet.
28) Pump a 100’ balanced corrosion resistant cement plug from 100 feet to surface.
29) Cut and cap casing 3 to 4 feet below ground level.
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A certified plugging report will be submitted to the UIC Director within 60 days after plugging pursuant to 40 CFR
§146.91(e). The plugging report will be retained for 10 years following site closure. Also note that a complete
well plugging record (Form W-3), pursuant to 16 TAC 85.203, will be filed within 30 days after plugging to the
appropriate TRRC District Office.

9.9.2.3 Plug Information

The operator will report cement densities and retain duplicate samples of the cement used for each
plug. For all cement plugs, 0% excess will be used. All cement plugs, except the top plug, shall have
sufficient slurry volume to fill 100 feet of hole, plus 10% for each 1k feet of depth from the ground
surface to the bottom of the plug. Milestone is currently evaluating CO; resistant cement from the
industry’s leading suppliers, Halliburton and SLB. ThermalLock is an option from Halliburton.
EverCrete and Ecoshield are two (2) options from SLB. All the cement solutions have been thoroughly
tested and are designed to maintain reliable corrosion resistant properties throughout the life of an
injection or monitoring well exposed to CO.. The products listed above are all rated for the temperature
and pressure ranges of the injection and monitoring wells. They will provide long lasting zonal
isolation.

ThermalLock is a non-Portland based cement that is a specially formulated calcium aluminate
phosphate system which gives it resistant properties to CO; corrosion.

Evercrete has long been the reliable workhorse for CO: injection wells. Its low permeability allows it
to withstand corrosive effects of supercritical CO2 and has self-healing properties if a fracture is
formed. Ecoshield is a geopolymer cement free system that provides an alternative to Portland cement
while delivering comparable performance. EcoShield system matches the rheology, thickening time,
and compressive strength properties of Portland cement-based systems. The technology fits within
standard oilfield cementing workflows without major changes to the design process, onsite execution,
or post-job evaluation.

This is an evolving science, and Milestone will continue evaluating the most suitable corrosion
resistant cement product for the proposed well plugging. Cement and cement additives will be
compatible with the injectate stream and formation fluids and of sufficient quality and quantity to
maintain integrity over the design life of the geologic sequestration project.

Table 9-7 and Figure 9-10 present details for each plug and the proposed plugging schematic,
respectively.
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Figure 9-10: Representative Plugging Schematic In-Zone Monitoring Well
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9.9.3 Plugging the USDW Well(s)
Notification, regulatory and plugging procedures will include:

9.9.3.1 Pre-Plugging Activities

1) In compliance with 40 CFR 146.92(c), notify the regulatory agency at least 60 days before
plugging the well and provide updated plugging plan, if applicable.

2) External mechanical integrity will be demonstrated with temperature, noise or oxygen
activation logging.

3) Casing inspection and cement bond logs will be performed prior to plugging. Log evaluation
will determine if revision to the plugging procedure is necessary.

9.9.3.2 Plugging Activities

1) Make up and run corrosion resistant bridge plug and set with workstring above perforations at
1,000 feet.
a. Tag and pressure test bridge plug.
2) Pump a 20’ corrosion resistant cement plug above bridge plug from 1,000 to 980 feet.
3) Wait on cement, tag and pressure test the cement plug.
a. Ifthe plug is tagged deeper than planned, an additional corrosion resistant cement plug
will be set up to 980 feet.
4) Position workstring at 400 feet and pump a 100-ft balanced corrosion resistant cement plug
from 400 feet to 300 teet.
5) Wait on cement, tag and pressure test the cement plug.
a. Ifthe plug is tagged deeper than planned, an additional corrosion resistant cement plug
will be set up to 300 feet.
6) Position workstring at 100 feet and pump a 100-ft balanced corrosion resistant cement plug
from 100 feet to surface.
7) Cut and cap casing 3 to 4 ft below ground level.

A certified plugging report will be submitted to the UIC Director within 60 days after plugging pursuant
to 40 CFR 8146.91(e). The plugging report will be retained for 10 years following site closure. Also
note that a complete well plugging record (Form W-3), pursuant to 16 TAC 85.203, will be filed within
30 days after plugging to the appropriate TRRC District Office.

9.9.3.3 Plug Information

The operator will report cement densities and retain duplicate samples of the cement used for each
plug. For all cement plugs, 20% excess will be used to ensure isolation is achieved. All cement plugs,
except the top plug, shall have sufficient slurry volume to fill 100 feet of hole, plus 10% for each 1k
feet of depth from the ground surface to the bottom of the plug. Milestone is currently evaluating CO-
resistant cement from the industry’s leading suppliers, Halliburton and SLB. Thermalock is an option
from Halliburton. EverCrete and Ecoshield are two (2) options from SLB. All the cement solutions have
been thoroughly tested and are designed to maintain reliable corrosion resistant properties throughout
the life of an injection or monitoring well exposed to CO». The products listed above are all rated for
the temperature and pressure ranges of the injection and monitoring wells. They will provide long
lasting zonal isolation.

ThermalLock is a non-Portland based cement that is a specially formulated calcium aluminate
phosphate system which gives it resistant properties to CO; corrosion.

Evercrete has long been the reliable workhorse for CO; injection wells. Its low permeability allows it
to withstand corrosive effects of supercritical CO, and has self-healing properties if a fracture is
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Figure 9-11: Representative Plugging schematic — USDW Monitoring Well
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Plugging the Near Surface Seismometer-Water (NSSW) Wells

If the near surface seismometer water wells (NSSW) wells are still serviceable and the seismicity
equipment still useful, the wells will not be plugged at the completion of the project. Instead, they will
be assigned to the landowner or TexNet for their private use.

If the landowner or TexNet declines to take ownership of the NSSW wells. The wells will be plugged
according to the following procedure found in TCEQ Regulatory Guidance, Texas Groundwater
Protection Committee, RG-347, Rev. April 2021, “Landowner’s Guide to Plugging and Abandoned
Wells.” Figure 9-12 illustrates the details of the proposed plugging.

9.94.1

1)
2)

3)
4)
5)

6)
7

NSSW Plugging Activities

Milestone will hire a water well drilling company licensed and bonded in the state of Texas

Water level will be measured to calculate proper mixtures of disinfection and plugging

materials

Well will be disinfected with bleach to ensure microorganisms are not sealed in the aquifer

As much casing as possible will be removed from the wells

Using a tremie tube, the well will be pressure filled with a Bentonite grout and then capped

with a cement cap at least two (2) feet thick and within four (4) feet of the ground surface. It

will then be topped off with native soils

A report will be submitted to the TCEQ - Department of Licensing and Regulation.

TLDR Plugging report form WWDO0O04N will be submitted to the TLDR

a. Within the Plugging report form the licensed water well driller will certify the plugging

of the well in section D. Milestone’s licensed contractor will use an updated form if one
is available at that time.

Figure 9-12: Approximate Plugging schematic — NSSW Monitoring Well (Source: TCEQ)
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9.9.5 Planned Remedial/Site Restoration Activities [146.93 (a)]

To restore the site to its pre-injection condition following site closure, Milestone will be guided by the
State rules for plug and abandonment of wells located on leased property under TCEQ Regulatory
Guidance, Texas Groundwater Protection Committee, RG-347, Rev. April 2021, “Landowner’s Guide
to Plugging and Abandoned Wells.”

The following steps will be taken:

1) The free liquid fraction of the plugging fluid waste, which may consist of produced water and/or
crude oil, shall be removed from the pit and disposed of in accordance with state and federal
regulations (e.g., injection or in above ground tanks or containers pending disposal) prior to
restoration. The remaining plugging fluid wastes shall be disposed of by injection in Milestone
Environmental Services (MES) owned/operated slurry site or if solids, MES owned/operated
landfill.

2) All plugging pits shall be filled and leveled in a manner that allows the site to be returned to
original use with no subsidence or leakage of fluids, and where applicable, with sufficient
compaction to support farm machinery.

3) Alldrilling and production equipment, machinery, and equipment debris shall be removed from
the site.

4) Casing shall be cut off at least four (4) feet below the surface of the ground, and a steel plate
welded on the casing or a mushroomed cap of cement approximately one (1) foot in thickness
shall be placed over the casing so that the top of the cap is at least three (3) feet below ground
level.

5) Any drilling rat holes shall be filled with cement to no lower than four (4) feet, and no higher
than three (3) feet, below ground level.

6) The well site and all excavations, holes and pits shall be filled, and the surface leveled.

9.9.6 Site Closure Report [146.93(a)(2)(ii)]

A site closure report will be prepared and submitted within 90 days following site closure, documenting
the following:
¢ Plugging of the Midland 1ZM #2 and USDW #2 monitoring wells (and the injection well if it has
not previously been plugged),
e Location of sealed injection well on a plat of survey that has been submitted to the local zoning
authority,
Notifications to State and local authorities as required at 40 CFR 146.93(f)(2),
e Records regarding the nature, composition, and volume of the injected CO,, and
Post-injection monitoring records.

Milestone will record a notation to the property’s deed on which the injection well was located that will
indicate the following:

e That the property was used for carbon dioxide sequestration,

e The name of the local agency to which a plat of survey with injection well location was

submitted,

e The volume of fluid injected,

e The formation into which the fluid was injected, and

e The period over which the injection occurred.

The site closure report will be submitted to the permitting agency and maintained by the operator for
a period of 10 years following site closure. Additionally, the operator will maintain the records collected
during the PISC period for a period of 10 years after which these records will be delivered to the UIC
Program Director.
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9.10 Quality Assurance and Surveillance Plan (QASP)

The primary goal of the testing and monitoring plan (Section 6) of this storage facility permit
application is to ensure that the geologic storage project is operating as permitted and is not
endangering USDWSs. In compliance with applicable Texas statewide rules regarding Testing and
Monitoring Requirements, this quality assurance and surveillance plan (QASP) — Section 13
Appendix C was developed and is provided as part of the testing and monitoring plan.

Appendix C reflects Milestone’s Quality
Assurance Surveillance Plan (QASP) for
testing and monitoring activities is pursuant to
the requirements listed in 40 CFR §146.90(k),
146.93(c)(2)(i) and §146.93(c)(2)(vii)
addressed in detail in Milestone permit
application Sections 6 and Section 9. This
performance-based plan sets forth the
procedures and guidelines the Environmental
Protection Agency (EPA) will use in
evaluating the technical performance of
Milestone. The operating plans for the
proposed Well will include a robust testing
and monitoring program. Milestone will report
the results of all testing and monitoring
activities to EPA in compliance with the
requirements under 40 CFR 146.91.
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10.0 EMERGENCY AND REMEDIAL RESPONSE PLAN (ERRP) [40 CFR
146.82(a)(19), 146.94(a)]

This Emergency and Remedial Response Plan (ERRP) for the Well is provided to meet the
requirements of 40 CFR 146.94(a). The comprehensive plan describes potential adverse events that
could occur in the development, operation and post-closure phases of the project and the actions to
be taken in the unlikely event of such an emergency at the South Midland Facility or within the
identified AoR. The ERRP describes the potential affected resources, lists entities and individuals to
be notified, and provides actions to be taken expeditiously to mitigate any emergency and protect
human health and safety of the environment, including USDWSs.

This plan describes actions that Milestone will take in the event of an emergency that could endanger
any USDW within the AoR during construction, operation, or post-injection site care. Such events may
include unplanned CO; release or detection of unexpected subsurface movement of CO or fluids in
or from the injection zone.

If Milestone obtains evidence that the injected CO, stream and/or associated pressure front may
cause an endangerment to a USDW, Milestone will perform the following actions:

1) Initiate shutdown plan for the injection well.

2) Take all steps reasonably necessary to identify and characterize any release.

3) Notify the permitting agency (UIC Program Director) of the emergency event within 24 hours.
4) Implement applicable portions of the approved ERRP.

Where the phrase “initiate shutdown plan” is used, the following protocol will be employed:

Milestone will immediately cease injection. However, given the high injection pressures,
supercritical fluid within the wellbore, and high injection rates, Milestone will, in consultation
with the UIC Program Director, determine appropriate pre-planned shut-down procedures that
allow for safe shutdown of the well and associated mid-stream infrastructure that does not
endanger human health, equipment, or the environment.

10.1 Local Resources and Infrastructure in AoR
10.1.1 Description of Project Area

The Facility is located in the near the city of Midkiff, which is an unincorporated desert village in
northeastern Upton County, Texas, United States. It lies along Farm-to-Market (FM) 2401 and FM
3095 north of the city of Rankin, the county seat of Upton County, and is primarily an agricultural and
petroleum-related community with a total population of 780 and 21 businesses.

The closest highly populated area is Midland, Texas which is about 45 miles northwest of the Facility
(Figure 10-1). However, there are a large number of oilfield related structures in the vicinity.

There are over 53 identified structures within the AOR. These buildings are utilized for either
residential, oil and gas, industrial, or agricultural use. There are four (4) inhabited commercial
structures, two (2) temporary oil and gas office buildings, the Burritos Rey Restaurant and the
Milestone Energy Waste Facility. There are two (2) residential houses within the AoR. One (1) is a
temporary trailer house on the southern end of the AoR and one (1) is a permanent structure on the
northeast side of the AoR. The permanent house north of the Milestone Midland Facility has
associated barns and storage buildings. There are one-hundred-sixty-eight (168) total structures
within a 2-mi radius of the injection well. (Figure 10-2)
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Figure 10-3: “Did you Feel It” Internet-based Macroseismic Intensity Map for Upton County
Data is Cumulative from the year 2001 to present. DYFI polygon at the well location has a max decimal intensity of 3.1

10.2.6.1 Did you Feel It Analysis

The “Did You Feel It” (DYFI) internet-based macroseismic intensity map in Figure 10-3 shows the
proposed injection well location has a value of M3.1. This supports Milestone’s proposed seismicity
operational states alert status of M2.5-3.0 (orange) and higher response categories of M3.0+
(magenta) and M3.5+ (red). Given that there have been events in the M2.0-M2.5 ( ) range
historically, this will permit the Milestone site to continue to operate if baseline seismicity occurs, but
not if elevated levels of seismicity begin to happen. Milestone selected these ranges based on the
observed DYFI reports in the area for the last twenty-four (24) years in addition to other historical
seismicity data. Please review historical seismicity sections of permit Section 1 and Section 6 for
additional information.

10.3 Response Personnel and Equipment

Equipment needed in the event of an emergency and remedial response will vary, depending on the
triggering emergency event. Response actions (e.g., cessation of injection, well shut-in, etc.) will
generally not require specialized equipment to implement. Where specialized equipment (such as a
drilling rig or logging equipment) is required, Milestone will be responsible for its procurement.

Milestone health and safety professionals will make appropriate emergency response equipment
available for probable events, this may include the following: SCBA breathing equipment, electric
vehicles, personal CO; monitors and other personal protective equipment.
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10.4 Emergency Communication Plan

As appropriate, if related to health and safety, Milestone’s director of health

and safety, m or if environmentally related, Milestone’s Vice
President of Sustainability and Communications, _ will
communicate with the public and first responders regarding events that require

an emergency response, including the impact of the event on drinking water,
potential atmospheric releases or the severity of the event, actions taken or
planned, etc. Milestone’s manager of Regulatory and Environmental

Compliance,m, will communicate with EPA Region 6,
TCEQ and RRC officials regarding regulatory matters.

Milestone will also communicate with other entities who may need to be informed about or take action
in response to the event, including local water systems, CO, source(s) and pipeline operators,
landowners, Oil and Gas Operators and Regional Response Teams (as part of the National Response
Team).

Additionally, prior to the commencement of CO; injection operations, Milestone, via Milestone’s Sr.
Land Manager, will communicate in writing with landowners residing/living
adjacent to the storage site to provide a summary of the information contained within this ERRP,
including but not limited to information about the nature of the operations, size of the AoR, hazards
and characteristics of injectate, operator contact list, potential risks, and possible response
approaches.

An emergency contact list (Table 10-9) will be maintained during the life of the project and posted at
all Milestone Carbon facilities. In the unlikely occurrence of an emergency event, the director of
operations or a field superintendent will immediately start the contact list and ensure that responsible,
essential Milestone and local emergency personnel are contacted. The operator’s designated
personnel will handle all event communications with the public. A list of contractors (Table 10-10) will
be maintained during the life of the project.

The appropriate amount of information, timing, and communications method(s) will be based upon the
circumstances and severity of the event, which may include, but are not limited to:
1) Event description and location.
2) Event investigation process and response status (e.g., actions taken).
3) Whether there is any known impact to the drinking water, surface atmospheric release of CO;
or other environmental impacts
4) Any known injury to person or property or probable risk to person or property.

For protracted responses (e.g., passive monitoring or ongoing cleanups), the project will provide
periodic updates on the progress of the response action(s). Site personnel, project personnel, and
local authorities will be relied upon to implement this ERRP. Site personnel to be notified (not listed in
order of notification):
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10.5 Plan Review [40 CFR 146.94(d)]

This ERRP will be reviewed and updated at least once every five (5) years. Any amendments to the
plan will be approved by the UIC Program Director and will be incorporated into the permit. This plan
will also be reviewed and re-submitted to the UIC Program Director given the following:

e Within one (1) year of an AoR re-evaluation

¢ Following any significant changes to the facility, such as addition of injection or monitoring

wells, on a schedule determined by UIC Program Director
e Change in key personnel
e Or when required by the UIC Program Director.

If the review indicates that no amendments to the ERRP are necessary, Milestone will provide the UIC
Program Director with the documentation supporting the “no amendment necessary” determination. If
the review indicates that amendments to the ERRP are necessary, amendments shall be made and
submitted to the UIC Program Director within sixty (60) days following an event that initiates the ERRP
review procedure.

10.6 Staff Training and Exercise Procedures

Personnel responsible for implementing this ERRP will be trained in their duties and responsibilities
during annual onsite and/or table-top training exercises. All Milestone personnel, visitors, and
contractors must attend an overview orientation before obtaining permission to enter any of the
facilities. A refresher course on this training will be required annually.

Before starting CO: injection operations, Milestone will provide a copy of the ERRP to local first
responders and discuss potential response scenarios. Milestone will proactively work with local first
responders to determine appropriate procedures in the event of an emergency event including
removing the public from the affected area or controlling access to the site. These procedures will
include the use of specialty equipment. The Milestone incident commander will work with first
responders on the scene to direct what responses are required on location, e.g. fire suppression,
evacuation of injured personnel, access to the location.

10.7 Site Security and Access Control

Milestone will control access to the well facilities and any associated surface infrastructure such as
SCADA control panels or surface pumps. A fence will be built around the site with locked gates. All
panels that do not contain emergency stops will be locked.

Security cameras and motion detectors will be installed at the facility to alert Milestone personnel of
any unauthorized activity. These will be monitored 24/7 by a commercial alarm company that operates
in the area. There will be Milestone staff on site 24/7 at the Milestone Environmental services office.

10.8 Resume Operations [40 CFR 146.94(c)]

If the injection wells are shut-in or suspended for an emergency event, after all events have been
declared resolved, Milestone will restart injection operations after demonstrating the injection
operations will not endanger the underground sources of drinking water (USDW).

If remediation is required Milestone will submit a remediation plan within (30) thirty days of such notice
from the UIC Director. This plan will include follow-up monitoring and testing regarding the emergency
event.

Milestone will submit a notice of intent to resume injection to the Director at least five (5) business
days before injection is to resume if there are no remaining events and no endangerment of USDW.
Injection operations will only resume upon receipt of written authorization of the UIC Program Director.
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11.0 FINANCIAL ASSURANCE DEMONSTRATION PLAN (FADP) [CFR
146.82(a)(14) and 146.85; 16 Texas Admin Code § 5.205]

Milestone is providing financial responsibility (Financial Assurance or FA) pursuant to 40 CFR 146.85
and 16 Texas Admin Code § 5.205 and proposes the use of a Surety Bond to cover the costs of:
corrective action, emergency and remedial response, injection well plugging, post-injection site care,
routine monitoring/reporting activities, and site closure. In compliance with 40 CFR 146.85(a)(4) and
Texas Statewide Rule 5.205 (c)(2)(D)(iii), these instruments will provide that they may not be cancelled
or terminated except due to failure to make payment and, in such event, the cancellation or termination
may not be final until 120 days after receipt of cancellation or termination notice mailed to Milestone
and the permitting authority. All cost estimates were generated by an independent third party,
Petrotek, of Littleton, Colorado.

11.1 Independent Third-Party Cost Estimation [CFR 146.85 (C) (1); 16 Texas Admin
Code § 5.205 (C)(2)(C)]

Milestone contracted an independent third-party professional engineering firm to perform all cost

estimates, Petrotek, of Littleton, Colorado. Petrotek employs professional engineers licensed in the

state of Texas

The cost estimate was performed for each phase separately and was based on the costs required for
the regulatory agency to hire a third party to perform the required activities. Petrotek is not within the
corporate structure of Milestone.

Petrotek, on Milestone’s behalf, provides a tabular detailed written estimate, in current dollars, of the
cost necessary to perform corrective action on wells in the area of review, plugging of injection wells,
post-injection monitoring and closure of the facility, and emergency and remedial response that shows
all assumptions and calculations used to develop the estimate.

Petrotek employs qualified professional engineers licensed by the State of Texas, as required under
Occupations Code, Chapter 1001, relating to Texas Engineering Practice Act, and has prepared or
supervised the preparation of a written estimate under seal of the highest likely amount necessary to
close the geologic storage facility. Included in the FA appendix is a separate letter that seals the
estimate as required under 16 Texas Admin Code § 5.205 (C)(2)(C)(ii).

11.2 Approach to Meeting Financial Assurance Requirements
Milestone will secure a surety bond to meet FA requirements for any corrective action, injection well
plugging, post-injection site care, site closure, and emergency and remedial response activities.

Milestone will secure a surety bond necessary to perform corrective action, emergency and remedial
response/remedial action, post-injection monitoring and site care, and closure of the geologic storage
facility, including plugging of injection or monitoring wells at any time during the permit term in
accordance with all applicable EPA regulations, Texas state laws, Railroad Commission rules and
orders, and the permit.

If there are any remaining components required for financial assurance demonstration, these will also
be secured by a Surety Bond and/or by Letter of Credit. A standby trust will be established for the
surety company to make payments.
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11.2.1 Financial Mechanism: Surety Bond

To satisfy its financial responsibility obligations for corrective action, injection well plugging, post
injection site care, site closure, emergency and remedial response activities and, other than items
covered by Surety Bond as described herein, Milestone will secure either a payment or performance
bond using the forms — Section 13 Appendix J. The bond will be issued by a surety company that
meets the requirements of 40 CFR 146.85(a)(6)(ii). It is understood that should Milestone fail to meet
the requirements specified in the bond; the surety company is liable for the costs. Milestone will also
establish a standby trust into which the surety company will make payments if Milestone fails to comply
with its financial responsibilities. The trust agreement form (Section 13 Appendix J) will be used to
establish the standby trust. Money deposited into the trust fund established by standby trust can then
be used to pay a third party to perform corrective action, closure/post-closure activities and emergency
and remedial response.

Milestone may use one of the following two types of bonds to meet the financial assurance
requirements:

1. Payment Bond - guarantees that if the owner/operator fails to pay for corrective action,
injection well plugging, post injection site care and site closure, and/or emergency and
remedial response, the surety company will pay the costs into the fund established by the
standby trust.

2. Performance Bond - guarantees that if the owner/operator fails to perform all the required
corrective action, injection well plugging, post injection site care and site closure, and/or
emergency and remedial response activities, the surety company will either perform the
required activities or pay sufficient funds into the fund established by standby trust.

The issuer of any geologic storage facility bond filed in satisfaction of the requirements of this
subsection will be a corporate surety authorized to do business in Texas. The form of bond filed under
this subsection will provide that the bond be renewed and continued in effect until the conditions of
the bond have been met or its release is authorized by the director.

In case it is unclear, the bond amount will be the composite p90 of the total FA distribution.

11.3 Corrective Action Plan

The detailed AoR and Correction Action Plan are located in Section 2 of this permit application.
Milestone has determined that there are zero (0) wells in the proposed AoR for which corrective action
is required prior to, or during, the course of this project operation or post-closure period. However, in
the event wells within the AoR are determined to require correction action, Milestone will demonstrate
its financial responsibility for such actions by including the projected costs in the surety bond to be
provided as set forth in Section 11.2.1. The AoR will be re-evaluated every five (5) years to determine
if any new penetrations have occurred and whether such penetrations require corrective action.

Even though there are zero (0) wells within the AoR that penetrate the Injection Interval or Top Seal
and require corrective action, there are ongoing monitoring activities that require cost estimation.
Milestone has assigned a cost to monitoring future permits and possibly plugging and testing
heretofore undiscovered wells. Therefore, Corrective Action costs contemplate the low probability
future event that a deficient well is permitted by the RRC to drill into the AoR or a historical well is
discovered to penetrate the Top Seal or Injection Interval in the future.

11.4 Injection Well-Plugging Program

Plug and abandonment (P&A) of the Midland CCS #2 Well is included within the project operating
cost and is covered within this Financial Assurance Demonstration Plan and proposed surety bond.
The specifics of the plugging program can be found in Section 8 — Injection Well Plugging of the
permit application. Costs were estimated using work scopes provided by third-party industry experts
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and comparable third-party costs for performance of services and procurement of associated material
and equipment. The estimate covers the aggregated P&A cost of one (1) injection well, including rig
mobilization, rig and equipment rentals, cementing, logging, haulage, and P&A reporting. To ensure
a conservative estimate, no cost deductions were made to salvage the value of materials. The
projected cost of Injection Well Plugging will be included in the surety bond to be provided as set forth
in Section 11.2.1.

11.5 Post-injection Site Care (PISC)

PISC and facility closure estimates include site monitoring and periodic reassessment of the AoR,
facilities maintenance and power costs, overhead and support costs. Details of the activities and
actions contained in the PISC can be found in permit Section 9 — Post Injection Site Care. The
largest element of the PISC cost estimate relates to geophysical surveys and wells’ subsurface data
capture carried out at periodic intervals and which will cover the USDW and 1ZM monitoring wells, the
five (5) NSSW monitoring wells, and an AoR area of up to 8.4 mi2. Costs for PISC were developed
using historical data, SME estimates, and Vendor estimates for specific materials and equipment. The
estimates cover mobilization, detector arrays’ installation, surveying, field-sampling, lab analyses,
data processing, land agreements, and data interpretation-reporting. The post injection regulatory fee
of $50K per year is also included in this amount. The projected cost of PISC will be included in the
surety bond to be provided as set forth in Section 11.2.1.

11.6 Facility Closure

Facility closure includes casing evaluation, mechanical integrity verification, P&A activities and site
reclamation costs for all sampling and geophysical monitoring wells including the Midland USDW #2,
Midland 1ZM #2, and Midland NSSW #1-5 wells. It also includes fieldwide removal of surface
equipment and remediation of inter-well sites soil and/or aquifer contamination. Site Closure reporting
costs are included in the Site Closure total estimate. The projected cost of Site Closure will be included
in the surety bond to be provided as set forth in Section 11.2.1.

11.7 Emergency & Remedial Plan
The Emergency and Remedial Response Plan (ERRP) and associated detailed assessment can be
found in Section 10 — Emergency and Remedial Response Plan of this permit application.

Milestone conservatively estimated costs associated with emergency and remedial response related
to each of the emergency events described in Section 10 (ERRP) of this application, including well
integrity failure or loss of mechanical integrity, injection well monitoring equipment failure, a spill, CO;
or subsurface fluid migration out of the injection zone, damage due to a natural disaster, and damage
due to induced seismicity. Most of these emergencies fall under site shut down, well control or other
emergency remedial implementations, mechanical integrity event. The activities related to these
ERRP events, as provided by Milestone, are presented in Section 10 - Table 10-1 to Table 10-7.
Estimated costs associated with ERRP events are shown in Table 11-6.

The cost estimates for well integrity failure or loss of mechanical integrity, CO; or subsurface fluid
migration out of the injection zone, damage due to a natural disaster, and damage due to induced
seismicity are conservatively based on a Monte Carlo analysis of the costs associated with a
hypothetical worst-case scenario wherein a significant volume of briny water or CO, escapes to the
surface. The scenario contemplates a reactive response approach — for example — mobilization of
response personnel and equipment upon discovery of such an event. This approach is considered
appropriate because of the remoteness of the residual risk. Specific post-occurrence action is not
determinable until occurrence; thus, actual response to such an event would be based on its severity
level. Costs associated with this scenario are intended to account for the outer-limit estimate to satisfy
event response. The cost estimate is based on the optimal operating conditions (10 years’ operation)
requiring outer-limit response and remediation costs.
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The cost estimates also account for a scenario in which CO, or subsurface fluids migrate and
potentially endanger an underground source of drinking water (USDW). The risk of endangerment to
USDWs is considered remote and unlikely given the large number of impermeable layers between the
injection zone and USDW. However, as part of the reactive response scenario contemplated in the
ERRP cost estimate, Milestone assessed the specific response actions and cost data to represent the
likely impact of such an event on sources of drinking water.

Milestone will utilize its Spill Control and Prevention Plan in combination with the response strategy to
minimize this portion of environmental repair. This subsurface migration and USDW endangerment
have primary costs related to groundwater delineation and an extended period (10 years) of quarterly
monitoring and reporting after emergency remedial actions are taken. The projected cost of
emergency and remedial response will be included in the surety bond to be provided as set forth in
Section 11.2.1.

11.8 Methodology — Monte Carlo Simulation

As a way of addressing and managing cost-estimation input-data uncertainties, FA analysis employed
Monte Carlo simulation for stochastic modeling. From the EPA we note: “It is the policy of the U.S.
Environmental Protection Agency that such probabilistic analysis techniques as Monte Carlo analysis,
given adequate supporting data and credible assumptions, can be viable statistical tools for analyzing
variability and uncertainty in risk assessments.” (Fred Hansen, EPA, 1997, p. 1.)

The specific simulator used was RiskAMP™ | a full-featured Monte Carlo simulation engine add-in for
Microsoft Excel written by, and sourced-through, Structured Data LLC. The RiskAMP add-in includes
more than 40 random distribution functions allowing for good, practical, contextual application specific
to intuited or estimated project and/or FA activities operational constraints.

Basic to FA, is knowing the cost of effectively meeting the compliance mandates listed and described
in Project Financial Assurance section above. The purpose and scope of this FA assessment (Fred
Hansen, EPA, 1997, p. 2) is a composite and accurate estimate of the costs of that compliance. Such
estimation is challenged on three fronts: data uncertainties, sourcing, and assumptions.

11.8.1 Uncertainties

For FA estimation, the first uncertainty is the lack - that comes with a relatively new industry - of
corresponding historical cost data. The geologic sequestration of CO, via the method of deep
subsurface injection remains a relatively new undertaking. This applies most directly to data sets
worthy of parametrization in the service of cost estimation. Data useful for infrastructure and
operational costs evaluation continues to be scarce, and thereby subject to application only through
indirect comparison and analogy — in particular, through the use of data reflecting oil and gas (O&G)
fields’ subsurface infrastructure development and operations costs. Such O&G costs reflect global
markets, are affected politically, and have a history of price/cost volatility. Accordingly, the nature of
volatile cost-data comparisons brings compound uncertainties; and inevitably, extended ranges.

The second uncertainty is the evolving cost of applied technologies, materials, and their associated
operational changes to be employed for compliant management of CO, geologic sequestration. As
the subsurface carbon sequestration industry grows and matures, changes to regulatory design and
operational standards are probable, and are equally likely to materially impact the cost of doing
business — even post-injection.

The third is the uncertainty with shifting EPA, TRRC, or TCEQ standards regarding FA, FA costs
estimation, associated risks assessment, and practical assessment of risk-underwriting scale and
scope.
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11.8.2 Data Sources

This FA analysis aligned with EPA’s UIC Program Class VI Financial Responsibility Guidance (EPA,
2011) as the basis to define the activities required to be included in the cost estimate. Supported by
that guidance, Milestone Carbon’s FA-relevant Permit Application sections (EPA phases) were
reviewed for operational and technical approach, for CO, injection model output, and post-injection
FA activities’ durations and periodicities.

Additionally, for FA required activities, both estimated costs and their stochastic treatments were
guided by a variety of Agencies’, National Laboratories’, Universities’, and Industries’ data and
expertise. Sources included:

o Historic price data from other Petrotek managed UIC projects and FA analyses;
e Cost quotations from third-party service providers;
e Academic investigation and assessment of distribution functions application;

o PNL’'s Assessment of the Geomechanical Risks Associated with CO2 Injection at the
FutureGen 2.0 Site (PNL, 2019);

o EPA’'s Geologic CO; Sequestration Technology and Cost Analysis (EPA, 2008);

o DOFE’s Final Risk Assessment Report for the FutureGen Project Environmental Impact
Statement (NETL, 2007);

¢ NETL’s Overview of Potential Failure Modes and Effects Associated with CO2 Injection and
Storage Operations in Saline Formations (DOE/NETL, 2020); and

o Petrotek professional engineering, project management, and estimation expertise.

11.8.3 Data Assumptions

Almost by definition, estimation of FA cost looks far into future technologies and operational cost
relationships. Realities of carbon sequestration industry price escalation and general macroeconomic
inflation are important factors. However, aligned with EPA Class VI Permit Application submission
requirements (EPA, 2011, p7) for initial FA analysis, “current dollars” (April 2025) are employed.

11.8.4 Monte Carlo Simulation

Monte Carlo simulation has been used for estimating FA costs in the current evaluation. While this
overview does not aim to be a comprehensive guide on the technique, a brief explanation of Monte
Carlo simulation will help contextualize its application for this Milestone Carbon FA evaluation, which
focuses on future events.

Monte Carlo simulation is a computational method that uses random sampling to model and analyze
uncertain systems or processes. In cost forecasting, this technique involves running numerous
iterations with varying input values and assumptions to generate a range of possible cost estimates.
By examining different combinations of input variables, such as FA cost drivers, (e.g. probability of
events, ranges of costs), Monte Carlo simulation captures the inherent uncertainty in forecasting.

The core idea behind Monte Carlo simulation is that any uncertain variable, such as the cost of an
unanticipated event, can be represented by a probability distribution. This distribution describes the
range of possible values and their likelihood. For example, a probabilistic cost estimate of an FA
operational activity might be appropriately modeled using a parameterized distribution reflecting
Gaussian (normal), Weibull, beta-PERT, Gamma, etc. distributions. According to the particular activity
modeled, each distribution would be chosen and parameterized specific to the nature of the activity’s
estimated scale, scope, periodicity, duration, and probability. By assigning crafted probability
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distributions to specifically uncertain variables in the FA cost analysis, we create a mathematical
model of the total FA cost estimate.

The process involves using a random number generator to sample values from each distribution and
calculate a total event cost. Repeating this process many times produces a large set of simulated
event costs, which form a frequency distribution. This distribution reveals the most likely FA total cost,
percentiles of cost, as well as the minimum and maximum possible costs. It also shows the probability
of achieving a specific cost target or staying within a certain range. This information helps assess the
likelihood or probability of the FA cost based on the model.

Monte Carlo simulation is particularly useful for addressing and quantifying uncertainties in complex,
future, and non-linear systems. In the context of FA, it combines multiple cost and probability estimates
- first individually and then aggregated through Monte Carlo analysis - to provide a range of possible
FA costs and associated probabilities. Compared to other forecasting methods, such as deterministic
or single-point estimates, Monte Carlo simulation offers several advantages. It:

o Captures the complexity and interdependence of multiple variables and factors that affect FA
cost, such as resource availability, quality issues, and external risks;

e Provides a realistic and comprehensive view of the uncertainty and variability of FA cost, and
guantifies the level of confidence and accuracy of the estimate;

e |dentifies the key drivers and contributors of FA cost and highlights potential areas of high
risk and/or opportunity;

e Supports decision making and risk management by providing quantitative treatments and
metrics. These include FA total and FA phases’ costs range, mean, median, mode, standard
deviation, confidence intervals, percentile distributions, cumulative distributions, probability
density distributions, and expected values; and

¢ Facilitates communication and presentation of the results by using graphical and numerical
tools, (e.g., Probabilities and Costs) graphics and tables.

As noted, the RiskAMP Monte Carlo simulation engine was employed for all FA costs estimation
simulation work. For this analysis, 250,000 iterations per model run were used to assess the total
FA cost impact generated by a set of 74 specific FA-related activities. Each Monte Carlo simulation
when run delivered a set of statistical metrics used to evaluate, compare, and contrast costs across
the scale and range of Class VI operational activities addressed through FA estimation and
assessment.

For FA costing and management, Milestone has elected to use model Monte Carlo distributions’ “most
probable cost” or Statistical Mode to represent FA costs for each major FA Phase (e.g., Injection Well
Plugging, ERRP, etc.) as well for the Total Project FA cost. For the current Total Project model output
with 250,000 iterations, the Mode of the FA Total Project equates to approximately a P63 value.

The mode is considered the “most probable value” from a distribution, because it occurs most often;
in the same way that rolling a sum of 7 is the most probable value when rolling 2 six-sided dice and
all other values have less combinations and are less likely. Said another way, the mode occurs at the
peak of the probability distribution histogram, and it is the value or amount around which outcomes
are most densely packed. 16 Texas Administrative Code § 5.205 (C)(2)(C)(ii) requires applicants to
provide the highest likely amount necessary to close the geologic storage facility. Milestone interprets
this phrase to be the statistical mode because it is the highest likely or highest probability value in the
simulation.
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11.10 Update and Reporting Schedule

On an annual basis, Milestone will provide a report to the UIC Director. If there are changes to the
financial assurance estimate amount, Milestone will adjust the Financial Assurance amount within 60
days after changes are approved by the Director. Milestone will maintain financial instruments during
the review period. If permit sections or cost estimates change regarding area of review and corrective
action plan, injection well plugging plan, post-injection site care and or site closure plans, and or
emergency response plan, then the associated FA section and costs will be updated. Changes with
written estimates under PE seal will be submitted to the UIC Director within 60 days.

If there are no changes, Milestone will submit a letter stating that no changes are needed at this time,
except for inflation adjustments.

If the UIC Director determines during the annual evaluation of the qualifying financial responsibility
instruments that the most recent demonstration is no longer adequate to cover the cost of corrective
action, injection well plugging and post-injection storage facility care and closure, or emergency and
remedial response. Milestone will provide to the UIC Director, within 60 days of notification by the
Director, with a revised cost estimate under PE seal. Milestone will then adjust the amount of the
Financial Assurance instruments within 60 days of approval of the new estimate by the UIC Director.

11.10.1 Inflation Adjustments
Milestone will automatically adjust the FA instruments for inflation based on CPI tables for the
preceding calendar year. This adjustment will be included in the annual update.

11.11 Duration

Milestone will maintain adequate FA instruments and renew instruments for the entire duration of the
geologic sequestration project until the UIC Director receives and approves a completed post-injection
site care and site closure plan and approves the site closure plan.

Milestone may request release of FA obligations if it has completed a phase of the geologic
sequestration project for which the financial instrument was required and has fulfilled all its financial
obligations as determined by the UIC Director.

11.12 Third Party Instruments

When using a third-party instrument to demonstrate financial responsibility, Milestone will provide a
proof that the third-party providers either have passed financial strength requirements based on credit
ratings; or has met a minimum rating, minimum capitalization, and ability to pass the bond rating when
applicable.

The issuer of any geologic storage facility bond filed in satisfaction of the requirements of this FA
section will be a corporate surety authorized to do business in Texas. The issuer’s name address and
evidence of authority to issue bonds in Texas have been provided as an FA appendix item.

11.13 Increases or Decreases

The UIC Director must approve any decrease or increase to the initial cost estimate. During the active
life of the geologic sequestration project, Milestone will revise the cost estimate no later than 60 days
after the Director has approved the request to modify the area of review and corrective action plan,
the injection well plugging plan, the post-injection site care and site closure plan, and the emergency
and response plan, if the change in the plan increases the cost. If the change to the plans decreases
the cost, any withdrawal of funds must be approved by the Director. Any decrease to the value of the
financial assurance instrument must first be approved by the Director. The revised cost estimate will
be adjusted for inflation (Section 11.10.1).
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Whenever the current cost estimate increases to an amount greater than the face amount of a financial
instrument currently in use, Milestone, within 60 days after the increase, will either cause the face
amount to be increased to an amount at least equal to the current cost estimate and submit evidence
of such increase to the Director, or obtain other financial responsibility instruments to cover the
increase. Whenever the current cost estimate decreases, the face amount of the financial assurance
instrument may be reduced to the amount of the current cost estimate only after the owner or operator
has received written approval from the Director.

After the injection period of the project terminates, and the post-injection period begins, Milestone may
apply for a reduction in the FA requirements required for post-injection site care and monitoring based
on current monitoring results. It will be at the UIC Directors discretion whether to approve or deny the
reduction.

Milestone will maintain the previously approved required Financial Assurance amounts until the new
amount is approved by the UIC Director.

11.14 Adverse Financial Conditions

Milestone will notify the UIC Director by certified mail of adverse financial conditions such as
bankruptcy that may affect the ability to carry out injection well plugging and post-injection site care
and site closure.

Milestone will also notify the UIC Director of any third-party financial instrument providers that are
going through bankruptcy or incapacity or any unforeseen event that would result in inability for the
bond provider to do business in the state of Texas by certified mail. Milestone will notify the Director
by certified mail of the commencement of a voluntary or involuntary proceeding under Title 11
(Bankruptcy), U.S. Code, naming Milestone as debtor, within 10 days after commencement of the
proceeding.

If due to incapacity by third party financial institutions such as surety bond companies, the UIC Director
deems Milestone to be “without bond coverage” and issues an official notice to that effect, Milestone
will respond to the UIC Director with a proposed plan to find a replacement provider and a reasonable
period to replace bond coverage within 60 days of the notice. If the UIC Director specifies the period
in the official notice, Milestone will still respond with a plan to find a replacement provider within 60
days.

11.15 Injection Fees and Post Injection Regulatory Fees [16 Texas Admin Code §
5.205 (A)]

Milestone will remit the required fees to the Comptroller of the State of Texas as stipulated in 16 Texas
Admin Code § 5.205(A). Milestone will remit an initial permit application fee of $50,000 for a geologic
storage facility. Milestone will remit an annual fee of $0.025 per metric ton of CO2 injected at the
geologic storage facility. Further Milestone will remit an annual fee of $50,000 each year that Milestone
does not inject any injectate into the geologic storage facility until the UIC Director has authorized
storage facility closure.

Only the annual fee of $50,000 during the post-injection site care period has been included in the
Monte Carlo analysis and the third-party estimate. A total of $2.5 Million, for fifty (50) years of post-
injection site care, has been added as a line-item cost to the post-injection site care cost estimate.
The initial application fee is paid at the time of application submission, and is therefore not necessary
to assure, and the injection fee of $0.025 per metric ton will be remitted based on actual well results
and remitted to the Comptroller of Texas concurrently with the annual report that is submitted to the
UIC Director.
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11.16 Protective Conditions [16 Texas Admin Code § 5.205 (D)(lI1)]
As noted previously, the surety bond will have certain protective conditions.

The surety bond will contain protective conditions of coverage. Protective conditions of coverage will
include at a minimum cancellation, renewal, and continuation provisions; specifications on when the
provider becomes liable following a notice of cancellation if there is a failure to renew with a new
qualifying financial instrument; and requirements for the provider to meet a minimum rating, minimum
capitalization, and ability to pass the bond rating when applicable.

11.16.1 Cancellation

Milestone will provide that the surety bond may not cancel, terminate, or fail to renew except for failure
to pay such financial instrument. If there is a failure to pay the financial instrument, the financial
institution may elect to cancel, terminate, or fail to renew the instrument by sending notice by certified
mail to the owner or operator and the director. The cancellation will not be final until at least 120 days
after the Commission receives the cancellation notice. In that event Milestone will provide an alternate
financial responsibility demonstration within 60 days of notice of cancellation, and if an alternate
financial responsibility demonstration is not acceptable or possible, any funds from the instrument
being cancelled will be released within 60 days of notification by the director.

11.16.2 Renewal

If the surety bond expires, Milestone will renew the previous instrument or contract a new financial
instrument of sufficient value prior to the expiration date. Milestone will hold a FA instrument for the
entire term of the geologic storage project. The instrument may be automatically renewed as long as
Milestone has the option of renewal at the face amount of the expiring instrument. The form of bond
filed by Milestone will be renewed and continued in effect until the conditions of the bond have been
met or its release is authorized by the director.

11.16.3 Remain in Effect

The surety bond shall remain in effect and cannot be canceled, terminated, or left unrenewed if, on or
before its expiration date, any of the following conditions occur: the director deems the facility
abandoned; the permit is terminated, revoked, or a new permit is denied; closure is ordered by the
director, a United States district court, or another court of competent jurisdiction; the owner or operator
becomes a debtor in a voluntary or involuntary bankruptcy proceeding under Title 11 of the U.S. Code;
or the amount due is paid.

11.17 Summary

Milestone will employ surety bonds to meet Financial Assurance requirements. Milestone proposes a
total FA cost of $20,957,610 for the South Midland Facility. The entire amount will be provided by a
surety bond.

To determine FA cost estimates subject to forecasting uncertainties, Milestone employed an EPA
Class VI operations-tailored Monte Carlo simulation. This iterative costs-scenario approach generated
a distributed range of possible FA estimates through simulations using 250,000 iterations addressing
74 activities inputs related to FA costs. This stochastically-modeled method enables us to assess the
probabilities of specific events - that include worst case scenarios - and provides a comprehensive
range of potential FA numbers. Consequently, Monte Carlo simulation offers a detailed understanding
of the financial assurance requirements, accounting for various uncertainties and helping to make
informed financial decisions.

Milestone will comply with all state and federal regulations for financial responsibility regarding the
geologic sequestration project.
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Figure 12-1: Map of Area with 5-mile Radius Buffer Shown in Relation to Rankin, Tx
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12.2 Environmental Justice Screen Results

12.2.1 EJ Screen Census (2020) Summary and American Community Survey Report(s) (2018
—2022)

The EJ Screen (2018-2022) Summary Report indicated the population within the 5-mile radius of the
proposed Well was 82. Of this total number, 38 people (46%) identified as persons of color. The
Census Report identified that 83% of the area was over the age of 18 years old and 74% of the
households were owned versus 26% of households rented. A copy of this Census Report may be
viewed in Figure 12-2. The ACS Report indicated that less than 0.04 sqg. mi. of the AoR was
considered water area (accounting for 0%) and the land area was 77.96 sg. mi. (100%).

The ACS Report indicated a majority of the population (roughly 72%) had an education background
between high school (non-diploma) and some college, no degree). 19% had a 9-12™" grade education
and 8% had an education level below this. Additionally, roughly 91% of the population was noted to
be able to speak English. Of these, 63% speak only English and 28% speak English “very well.” Lastly,
the household income within the AoR was identified 70% of households as earning $50,000 +. A copy
of the ACS Report can be found in Figure 12-2 to Figure 12-4.

12.2.2 EJScreen Report

The EJScreen Report includes an evaluation of twelve (12) EJ Indexes that combine environmental
and socioeconomic information. The results of the screening report is a comparison of the individuals
within the screening area to both State (Texas) and U.S. percentiles. A listing of the EJ Indexes is as
follows:

1) Particulate Matter 2.5,

2) Ozone,

3) Nitrogen Dioxide,

4) Diesel Particulate Matter,

5) Toxic Releases to Air,

6) Traffic Proximity,

7) Lead Paint,

8) Superfund Proximity,

9) RMP Facility Proximity,

10) Hazardous Waste Proximity,

11) Underground Storage Tanks (UST) Proximity,

12) Wastewater Discharge, and

13) Drink Water Non-Compliance.

The results indicate residents within the 5-mile radius were exposed to a greater risk of Ozone (in
parts-per-billion, ppb), Diesel Particulate Matter (in micro-grams per meters cubed, pg/m?®), and Air
Toxics Cancer Risk (lifetime risk per million). The remaining risks included Lead Paint (% of pre-1960
housing) and Superfund Proximity (site count/kilometer distance). There were no Superfunds or
Hazardous Waste TSDFs within the 5-mile radius. The remaining indexes were shown to be lower
than the State and U.S. percentiles. A copy of the EJScreen Community Report is included in Figures
12-5 to Figure 12-8.

12.3 Interpretation of Results

In reviewing the pollution risk sources from the EJScreen Report, the development and operation of
the proposed Well will benefit the immediate population by sequestering carbon dioxide that would
otherwise be emitted. This could improve the index results for Particulate Matter 2.5, Ozone, Diesel
Particulate Matter, Air Toxics Cancer Risk, and Air Toxics Respiratory HI. The remaining comparative
indexes would not be impacted as a Class VI well operation would not increase any of those indexes.
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Figure 12-2: American Community Survey Report(s) (ACS) (2018 — 2022), Page 1
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Figure 12-3: ACS (2018-2022) Report Page 2
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Figure 12-4: ACS (2018-2022) Report Page 3
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Figure 12-5: EJ Screen Community Report, pl
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Figure 12-6: EJ Screen Community Report, p2
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Figure 12-7: EJ Screen Community Report, p3
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Figure 12-8: EJ Screen Community Report, p4
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12.4 EJ Memo Responses

Pursuant to the EPA Memorandum on Environmental Justice Guidance for UIC Class VI Permitting
and Primacy dated August 17", 2023, Milestone has prepared the following responses to the items
therein.

Milestone has publicly disclosed its sustainability efforts and related performance since 2020. All
information provided below is available on our website. https://www.milestone-es.com/Sustainability/

Milestones’ 2023 sustainability report can be found on link: Sustainability Report

Milestone’s sustainability program has components to ensure the company identifies and
comprehensively manages potential environmental and social risks and concerns.

12.4.1 Environmental and Social Risk Management

Milestone’s approach to risk management was evaluated in 2022 to ensure it is disciplined,
systematic, comprehensive, and aligned with international sustainability reporting frameworks. We
conducted a sustainability materiality and risk assessment exercise to identify the most material issues
to our industry, and to clearly evaluate and rank the risks these issues pose to our value-creation
efforts. We also align all issues and risks to applicable stakeholders. As part of this exercise, we
identify relevant business opportunities to further mitigate risks posed to the company. ldentifying and
prioritizing our risks and opportunities enables Milestone to drive informed business decisions about
resource allocation, align our organizational priorities, and monitor emerging issues that may shape
our future risk exposure. It also facilitates the selection of the most impactful sustainability metrics to
measure and manage our performance. This process will allow us to continue analyzing and
identifying any emerging risks regarding Environmental Justice in our future projects (Fig. 12-9).

Figure 12-9: Environmental and Social Risk Management Process

12.4.2 Stakeholder Engagement

We recognize the influence our operations can have on the environment and communities, and we
understand the importance of actively considering issues important to our stakeholders in our
decision-making processes. Milestone defined an engagement process to guide it in its dialogue with
stakeholders on important issues. This process centers our engagement efforts on a series of
principles while following six steps to foster action-oriented and mutually beneficial outcomes. This
commitment to stakeholder engagement complements Milestone’s dedication to sustainable practices
and minimizing its environmental footprint. This process proactively considers the needs of our
stakeholders to foster connection, trust, confidence, and alignment with our organization’s operations.
As our business grows, continuing to meet the needs of our stakeholder groups will be an essential
part of our strategic planning.

Figure 12-10 illustrates Milestone’s Stakeholder Engagement Process and the 6 Principles that guide
it. 1) Prepare, 2) Plan, 3) Design, 4) Engage, 5) Evaluate, 6) Apply.
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Figure 12-10: Stakeholder Engagement Process

12.4.3 Identify Communities with Potential EJ Concerns

Milestone has reviewed census data, EJSCREEN data, interviewed residents/landowners and
contacted local community leaders regarding the proposed project. Milestone has met with community
leaders such as the Mayor of Midland, State Senators, and adjacent County Commissioners to
describe the project. The EJScreen data indicates the AoR, and 5 miles around it, is sparsely
populated and the local population is predominantly White. Milestone’s process described above to
identify and manage environmental and social risk will allow the company to proactively identify
communities potentially adversely, and disproportionately affected by human health, environmental,
climate-related, and/or other cumulative harms or risks — that is, affected communities with potential
EJ concerns — to help ensure proactive community engagement and promote the just treatment and
meaningful involvement of the affected community in UIC permitting actions.

12.4.4 Enhance Public Involvement

Milestone is committed to implementing an inclusive public participation process to enhance
community engagement. Milestone’s efforts to engage with key stakeholders in the AoR began in
2022 and will continue to involve local leaders, residents, landowners, mineral owners, community
and industry organizations, state/local government and offset oil and gas operators as the project
continues to develop.
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12.4.5 Enhance Transparency Throughout the Permitting Process

Milestone is committed to a transparent permitting process with the EPA and Texas State Regulators
such as the Railroad Commission of Texas (RRC) and Texas Commission on Environmental Quality
(TCEQ). Milestone will be proactive in posting compliance, monitoring test results, records, and
reports required by the permit in a publicly available, understandable, and readily accessible format
for the community. Milestone will post test results, records and reports that are submitted to the EPA
during the monitoring and post-injection site care period on our corporate website. Reports will be
provided in English and Spanish language format. Additionally, information will be included in
Milestone’s annual sustainability report on the latest monitoring results.

Milestone will make data and reports available to the general public to promote awareness and show
that permanent CO, sequestration is safe, effective and does not harm USDWs, the environment, or
human health.

12.4.6 Minimize Adverse Effects to USDWs and Communities We Serve

Milestone will partner with EPA and RRC regulators as well as community leaders, emergency first
responders, hospitals, emergency management districts and other local entities to proactively work to
prevent any adverse impacts to USDWs from all activities throughout the life of the project.

12.5 Conclusions

Milestone utilized the data from the EPA’'s EJScreen tool, Census Bureau, interviews with local
landowners and residents plus other methods to develop this Report.

The EJScreen and Census Bureau report are consistent, data-based screening tools. The tools don't
raise any EJ-related issues of concern given the sparsely populated region surrounding the AoR.

Though the Interpretation of Results indicate the development and operation of a Class VI well would
have benefits to the immediate population by sequestering carbon dioxide that would otherwise be
emitted and improving air quality. Milestone understands that additional efforts may be undertaken to
ensure the surrounding community is not adversely affected.

In addition, the development of this Project may provide socio-economic benefits to the surrounding
area(s) such as employment and apprenticeship programs during the construction phase,
procurement of local goods and/or services, and improving infrastructure and workforce skills.

Milestone is committed to ensuring and supporting an ongoing dialogue between the community and
Milestone. Furthermore, the development of an MRV Plan (Subpart RR Monitoring, Reporting, and
Verification Plan — Greenhouse Gas Reporting Program, 40 CFR Part 98), will help ensure the safety
and continuous review of activities within the Project.
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