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3.0 Final Injection Well Construction Procedures [40 CFR 146.82(c)(5)] 

3.1 UIC Class VI Injector: BRP CCS1 (API 4213544040) 

3.1.1 Casing and Cement 

The BRP CCS1 well was constructed in accordance with the Construction Plan that was submitted 

as part of the UIC Class VI application with no changes. The well includes three main casing 

sections: 1) surface casing to cover the USDW and provide integrity while drilling to the Injection 

Zone, 2) intermediate section, and 3) a long string section to acquire formation data and isolate the 

target formation while running the upper completion equipment.  

The wellbore diagram is shown below.  
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4.1.3 Cement Verification [40 CFR 146.87(a)(2)(ii) and (a)(3)(ii)] 

Pursuant to 40 CFR 146.87(a)(2)(ii), a cement bond log (CBL) and variable density log (VDL) 

were run upon installation of the surface casing to evaluate cement quality radially. The CBL/VDL 

logging results confirm that cement was circulated through the casing to the surface, as planned. 

The CBL/VDL logs submitted as attachments to this report demonstrate correlation of amplitude 

suppression (CBL) to casing and formation arrivals (VDL). OLCV interprets these results to 

confirm that cementing of the surface casing meets well integrity and regulatory objectives, and 

cementing operations achieved hydraulic and mechanical isolation of near wellbore formations 

from surface to 1,800 ft MD. 
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4.1.6 Continuous Recording Devices, Alarms, and Shut-off Systems [40 CFR 146.88(e)(1) and (2) 

Pursuant to 40 CFR 146.88(e)(1), OLCV installed Distributed Temperature Sensing (DTS) fiber 

during construction of the wellbore. DTS will be used for continuous recording of temperature to 

monitor injection operations and verify mechanical integrity of the wellbore. In addition, OLCV 

installed Pressure Indicating Transmitters (PIT) in the wellhead to continuously record tubing, 

casing, and injection flowline surface pressures. OLCV installed Temperature Indicating 

Transmitters (TIT) in the flowline to record surface injection pressures. This well is equipped with 

a downhole pressure gauge installed in the tubing to continuously record downhole pressure and 

temperature in the reservoir and to record pressure and temperature in the annulus space above the 

packer. All these devices will be connected to a Programmable Logic Controller (PLC).  
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Pursuant to 40 CFR 146.88(e)(2), OLVC installed an electric Emergency Shutdown Valve (ESDV) 

mounted on the well tree. This is a fail-close valve that is monitored and controlled by a PLC. The 

PLC continuously monitors multiple surface and downhole gauges. If the set points are reached, 

an alarm is triggered and the ESDV is automatically deployed. The PLC is automated and is also 

remotely monitored.  

4.1.7 Directional Survey [40 CFR 146.87(a)(1)] 

OLCV conducted a directional survey in accordance with 40 CFR 146.87(a)(1). The directional 

survey checks were conducted at approximately 100 ft intervals to verify the location of the 

borehole and confirm that no vertical avenues for fluid movement in the form of diverging holes 

were created. The results of the deviation survey indicate no diverging holes were created.  

The directional survey for BRP CCS1 was reported on November 13, 2024. 

4.1.8 Coring Program [40 CFR 146.87(b)] 

OLCV did not acquire whole core or rotary sidewall core in the BRP CCS1 well, consistent with 

approval from the UIC Director. Comprehensive coring programs were conducted in nearby wells. 

 OLCV drilled the Shoe Bar 1 well in January 2023. During well construction, OLCV 

collected 714 feet of whole core and 78 rotary sidewall core plugs.  

 OLCV drilled the Shoe Bar 1AZ approximately 1.5 miles west of the Shoe Bar 1 well in 

August 2023 and collected 725 feet of whole core and 51 rotary sidewall core plugs.  

 OLCV drilled BRP CCS3 in September 2024 and collected 75 sidewall cores.  

 

The results of core analysis were used to quantify porosity, permeability, and lithology pursuant 

to 40 CFR 146.87(a) and to determine other rock properties.  

 

4.1.9 Injection Zone Fluid Sampling [40 CFR 146.87(a), (b), (c), and (d)(3)] 

In accordance with 40 CFR 146.87(b), OLCV obtained formation fluid samples from the Injection 

Zone. In accordance with 40 CFR 146.87(a), OLCV determined the salinity of formation fluids, 

and, in accordance with 40 CFR 146.87(c) and 40 CFR 146.87(d)(2), OLCV recorded the fluid 

temperature, pH, conductivity, and reservoir pressure of the Injection Zone.  

Fluid samples were collected using a Modular Formation Dynamics Tester (MDT) tool during the 

open hole wireline logging runs. At each sample location, a flowline resistivity measurement was 

taken by the sensor on the MDT tool to discriminate between formation fluids and filtrate from 

muds. Then the pump-out module on the MDT tool sampled the fluid while monitoring the 

flowline resistivity to exclude filtrate-contaminated fluid from the sample chamber. Reservoir fluid 
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samples were transported under pressure to a third-party laboratory for analyses. OLCV is 

confident that the samples obtained are representative of the formation fluid.  





Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 45 of 277 

Contains Confidential Business Information 

 During the installation of the injection string and after the packer was installed, the casing 

and tubing annulus was tested at 545 psi, following guidelines described in the Pre-

operations Testing Plan that was submitted as part of this UIC Class VI application. The 

test results were successful, indicating a loss of zero psi after a 30-minute test.  

To demonstrate that there is no significant fluid movement into a USDW through channels 

adjacent to the injection wellbore (40 CFR, 146.89(a)(2)), OLCV performed the following logs. 

 A temperature log was executed after installing the long string casing. Temperature 

readings from surface to 6,108 ft MD (14 ft above TD) are within the expected range based 

on reservoir conditions and demonstrate the absence of vertical crossflow. OLCV considers 

this to indicate that casing integrity is achieved. The maximum temperature observed was 

95.08ºF at the bottom of the wellbore.  

 OLCV used an Ultrasonic Imaging Tool (USIT) after the well was constructed to verify 

mechanical integrity of the long string casing. The results of logging indicate minor 

variations in the minimum thickness of the casing wall and minor variations in internal 

radius of the casing. OLCV interprets the USIT data as indicating that mechanical integrity 

of the long-string casing was achieved. 

 Before perforations were conducted, OLCV performed pressure tests at 2500 psi and 1500 

psi to validate mechanical integrity of the wellbore. These tests were successful, and 

recorded charts are submitted as attachments to this report.  

 A Pulse Neutron Log (PNL) was acquired for baseline reservoir saturation and for future 

evaluations. If temperature data shows anomalies that required additional analysis, Pulse 

neutron log can be run for additional evaluation. 

 

4.1.11 Fracture Pressure Results [40 CFR 146.87(d)(1)] 

OLCV determined the fracture pressure of the Injection and Confining Zones pursuant to 40 CFR 

146.87(d)(1). OLCV determined fracture pressure by using a MDT tool to create and sustain a 

fracture for a small amount of time and determine the resulting fracture initiation, fracture 

breakdown, and fracture propagation pressure. The MDT tool was set up in a dual packer 

configuration to isolate borehole intervals approximately two to three feet thick. The tested 

intervals for the Injection Zone were selected based on log criteria for porosity of Phi>10%, and 

interval thickness of >5ft. The fracture propagation pressure was interpreted by qualified OLCV 

reservoir and completions engineers. Table 42 shows the test data and results. Mini-frac tests in 

the BRP CCS1 were conducted on 13th and 14th of November 2024.  
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4.1.11.1 BRP CCS1: Upper Confining Zone 



Plan revision number: 4 

Plan revision date: 4/05/2025 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 47 of 277 

Contains Confidential Business Information 

4.1.11.2 BRP CCS1: Injection Zone 
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4.1.11.3 BRP CCS1: Lower Confining Zone 
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4.1.11.4 Results obtained in the BRP CCS1 compared to other Project wells 

OLCV obtained mini-frac results in the BRP CCS1 that are consistent to other Project wells and 

confirm the mechanical strength of the Upper and Lower Confining Zone and the Injection Zone 

across the AoR. See Section 6.5 for a summary of all mini-frac test results.  

Lower Confining Zone 

OLCV interpreted a consistent fracture gradient in all tests of the Glorieta Formation of the Lower 

Confining Zone.  

  

Upper Confining Zone 

The mini-frac test result obtained in the BRP CCS1 in the Grayburg Formation of the Upper 

Confining Zone is consistent with the results obtained in BRP CCS2.  

 

 

 Together, 

these tests confirm integrity of the Upper Confining Zone.  

Injection Zone 

The fracture gradient interpreted in the Holt sub-zone of the Injection Zone at BRP CCS1 is 0  

, which is consistent with other Project wells including  

. The G1 sub-zone of the Injection Zone exhibits is moderately more variability, 

ranging from  

. OLCV attributes this variability in fracture gradient to naturally occurring, localized 

variability in the rock. The G1 sub-zone is characterized as a dolo-packstone with stacked mud-

dominated and grain-dominated layers.  

 

 See Section 6.1.2.5 for additional details on Injection Zone facies. 

4.1.11.5 Adjustments to maximum injection pressure resulting from test data 

The maximum bottomhole injection pressure for BRP CCS1 is calculated using the fracture 

propagation gradient of  psi/ft from the G1 sub-zone in the Lower San Andres Formation. 

Considering a reference depth of 4,466 ft TVD (approximate depth of shallowest perforation) and 

a 90% fracture gradient limit, the maximum injection pressure is  psig. The post-drill 

maximum injection pressure is greater than what was estimated in the pre-drill Summary of 

Operating Conditions document that was submitted as part of the UIC Class VI application, 

because the previous injection pressure estimate was based on a fracture gradient measured by a 

step-rate test in the Shoe Bar 1AZ well of .  





Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 53 of 277 

Contains Confidential Business Information 

4.1.13 Reservoir Pressure [40 CFR 146.87(c)] 

In accordance with 40 CFR 146.87(c), OLCV recorded the fluid temperature, pH, conductivity, 

reservoir pressure, and static fluid level of the Injection Zone. Fluid temperature, pH, and 

conductivity are reported in Section 4.1.9.  

The table below shows the formation pressures obtained in the well. 
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4.1.14 Fluid Level Testing Results [40 CFR 146.87(c)] 

In accordance with 40 CFR 146.87(c), OLCV recorded the fluid temperature, pH, conductivity, 

reservoir pressure, and static fluid level of the Injection Zone. Fluid temperature, pH, and 

conductivity are reported in Section 4.1.9. Reservoir pressure is reported in Section 4.1.13.  

OLCV determined the static fluid level in the Injection Zone by measuring the bottomhole pressure 

immediately after the tubing and packer were installed. OLCV measured a bottomhole pressure of 

 

gradient of 10 PPG completion fluid.  

 

4.2 UIC Class VI Injector: BRP CCS2 (API 421354404100) 

4.2.1 Well Construction and Completion Summary 

The well was constructed in accordance with the Well Construction Plan for the Project. The as-

built wellbore diagram is presented in Section 3.2. 

 

4.2.2 Logging Results [40 CFR 146.87(a)(2) and (3)] 

4.2.2.1 Open Hole Logging 

OLCV conducted logging to determine and verify the depth, thickness, porosity, and lithology of 

the Injection Zone, Confining Zone, Confining System, and USDW [40 CFR 146.87(a), (a)(2)(i) 

and (a)(3)(i))]. The table below shows the logs that were acquired during construction in 

November-December 2024.  
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The petrophysical interpretation of the well logs acquired in BRP CCS2 is consistent with 

interpretation of the Shoe Bar 1 and Shoe Bar 1AZ. OLCV resolved key petrophysical properties 

such as mineralogy and porosity using a probabilistic simultaneous inversion of input logs. The 

result of the processing is shown in Figure 23. The lateral section of the BRP CCS2 targets the 

Holt sub-zone of the Lower San Andres Formation.  
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4.2.6 Continuous Recording Devices, Alarms, and Shut-off Systems [40 CFR 146.88(e)(1) and (2) 

Pursuant to 40 CFR 146.88(e)(1), OLCV installed DTS fiber during construction of the wellbore. 

DTS will be used for continuous recording of pressure and temperature to monitor injection 

operations and verify mechanical integrity of the wellbore. In addition, OLCV installed PIT in the 

wellhead to continuously record tubing, casing, and injection flowline surface pressures. OLCV 

installed TIT in the flowline to record surface injection pressures. This well is equipped with a 

downhole pressure gauge installed in the tubing to continuously record downhole pressure and 

temperature in the reservoir and to record pressure and temperature in the annulus space above the 

packer. All these devices will be connected to a PLC.  

Pursuant to 40 CFR 146.88(e)(2), OLVC installed an electric ESDV mounted on the well tree. 

This is a fail-close valve that is monitored and controlled by a PLC. The PLC continuously 
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monitors multiple surface and downhole gauges. If the set points are reached, an alarm is triggered 

and the ESDV is automatically deployed. The PLC is automated and is also remotely monitored.  

 

4.2.7 Directional Survey [40 CFR 146.87(a)(1)] 

OLCV conducted a directional survey in accordance with 40 CFR 146.87(a)(1). The directional 

survey checks were conducted at approximately 100 ft intervals to verify the location of the 

borehole and confirm that no vertical avenues for fluid movement in the form of diverging holes 

were created. The results of the deviation survey indicate no diverging holes were created.  

The directional survey for BRP CCS2 was reported on December 9, 2024. 

 

4.2.8 Coring Program [40 CFR 146.87(b)] 

OLCV did not acquire whole core or rotary sidewall core in the BRP CCS2 well, consistent with 

approval from the UIC Director. Comprehensive coring programs were conducted in nearby wells. 

 OLCV drilled the Shoe Bar 1 well in January 2023. During well construction, OLCV 

collected 714 feet of whole core and 78 rotary sidewall core plugs.  

 OLCV drilled the Shoe Bar 1AZ approximately 1.5 miles west of the Shoe Bar 1 well in 

August 2023 and collected 725 feet of whole core and 51 rotary sidewall core plugs.  

 OLCV drilled BRP CCS3 in September 2024 and collected 75 sidewall cores.  

The results of core analysis were used to quantify porosity, permeability, and lithology pursuant 

to 40 CFR 146.87(a) and to determine other rock properties.  

 

4.2.9 Injection Zone Fluid Sampling [40 CFR 146.87(a), (b), (c), and (d)(3)] 

In accordance with 40 CFR 146.87(b), OLCV obtained formation fluid samples from the Injection 

Zone. In accordance with 40 CFR 146.87(a), OLCV determined the salinity of formation fluids 

based on data from nearby wells, and, in accordance with 40 CFR 146.87(c) and 40 CFR 

146.87(d)(2), OLCV determined the fluid temperature, pH, conductivity, and reservoir pressure of 

the Injection Zone based on data from nearby wells.  
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Long String Casing Casing Pressure Test 2/18/2025 MIT 

Long String Casing Pulsed Neutron Log 2/17/2025 PBMS-PNX 

Long String Casing Temperature Log 2/17/2025 PBMS-PNX 

 

To demonstrate there are no significant leaks in the casing, tubing, or packer (40 CFR, 

146.89(a)(1)), OLCV performed the following test. 

 During the installation of the injection string and after the packer was installed, the casing 

and tubing annulus was tested at 530 psi, following guidelines described in the Pre-

operations Testing Plan that was submitted as part of this UIC Class VI application. The 

test results were successful, indicating a loss of 0 psi after a 30-minute test.  

To demonstrate that there is no significant fluid movement into a USDW through channels 

adjacent to the injection wellbore (40 CFR, 146.89(a)(2)), OLCV performed the following logs 

and tests. 

 A temperature log was executed after installing the long string casing. Temperature 

readings from surface to 9,160 ft MD (21 ft above TD) are within the expected range based 

on reservoir conditions and demonstrate the absence of vertical crossflow. OLCV interprets 

the results as indicating that casing integrity is achieved. The maximum temperature 

observed was 94.42ºF at the bottom of the wellbore.  

 OLCV used an Ultrasonic Imaging Tool (USIT) after the well was constructed to verify 

mechanical integrity of the long string casing. The results of logging indicate minor 

variations in the minimum thickness of the casing wall and minor variations in internal 

radius of the casing. OLCV interprets the USIT data as indicating that mechanical integrity 

of the long-string casing was achieved. 

 Before perforations were conducted, OLCV performed pressure tests at 2,500 psi and 1,500 

psi to validate mechanical integrity of the wellbore. These tests were successful, and 

recorded charts are submitted as attachments to this report.  

 A Pulse Neutron Log (PNL) was acquired for baseline reservoir saturation and for future 

evaluations. If temperature data shows anomalies that required additional analysis, Pulse 

neutron log can be run for additional evaluation. 

 

4.2.11 Fracture Pressure Results [40 CFR 146.87(d)(1)] 

OLCV determined the fracture pressure of the Injection and Confining Zones pursuant to 40 CFR 

146.87(d)(1). OLCV determined fracture pressure by using a MDT tool to create and sustain a 
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fracture for a small amount of time and determine the resulting fracture initiation, fracture 

breakdown, and fracture propagation pressure. The MDT tool was set up in a dual packer 

configuration to isolate borehole intervals approximately two to three feet thick.  

 

 

 

    

4.2.11.1 BRP CCS2: Upper Confining Zone 
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4.2.11.2 BRP CCS2: Injection Zone 
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4.2.11.3 Results obtained in the BRP CCS2 compared to other Project wells 

OLCV obtained mini-frac results in the BRP CCS2 that are consistent to other Project wells and 

confirm the mechanical strength of the Upper and Lower Confining Zone and the Injection Zone 

across the AoR. See Section 6.5 for a summary of all mini-frac test results.  

Lower Confining Zone 

Upper Confining Zone 

Injection Zone 

4.2.11.4 Adjustments to maximum injection pressure resulting from test data 
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4.2.12 BRP CCS2 Injectivity Test Results and Fall-off Analysis [40 CFR 146.87(e)(1) and 40 CFR 

146.87(e)(3)] 

Pursuant to 40 CFR 146.87(e)(1) and 40 CFR 146.87(e)(3), OLCV performed an injectivity test in 

the BRP CCS2 to simulate conditions expected during operation and to obtain data used to estimate 

reservoir properties. Prior to conducting the test, OLCV performed a well stimulation to remove 

wellbore fill and positive skin created during well construction.  
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4.2.13 Reservoir Pressure [40 CFR 146.87(c)] 

In accordance with 40 CFR 146.87(c), OLCV recorded the fluid temperature, pH, conductivity, 

reservoir pressure and static fluid level of the Injection Zone. Fluid temperature, pH, and 

conductivity are reported in Section 4.2.9.  
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4.2.14 Fluid Level Testing Results [40 CFR 146.87(c)] 

In accordance with 40 CFR 146.87(c), OLCV recorded the fluid temperature, pH, conductivity, 

reservoir pressure and static fluid level of the Injection Zone. Fluid temperature, pH, and 

conductivity are reported in Section 4.2.9. Reservoir pressure is reported in Section 4.1.13.  
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OLCV’s petrophysical interpretation of the well logs acquired in BRP CCS3 is consistent with the 

interpretations in the Shoe Bar 1 and Shoe Bar 1AZ. OLCV determined mineralogy and porosity 

using a probabilistic simultaneous inversion of input logs. The result of the processing is shown in 

Figure 36. OLCV identified that dolomite is the most abundant lithology in the Injection Zone. 

Negligible amounts of clay minerals are present and minor amounts of anhydrite and gypsum are 

present. The G4 sub-zone contains relatively more gypsum than the G1 sub-zone. OLCV interprets 

this data as confirming that the Confining Zone and Upper Confining System have low porosity 

and permeability resulting from the presence of anhydrite and clay. Advanced logging 

measurements from Elemental Capture Spectroscopy (ECS; Track 10 in Figure 36 and Nuclear 

Magnetic Resonance (NMR; Tracks 15-16 in Figure 36) tools support the lithology interpretation 

used in the petrophysical model.  

Additionally, comparison of the core-measured petrophysical properties, such as porosity, grain 

density, and permeability, against log-derived properties reinforce the robustness of the 

petrophysical model. Track 12 in Figure 36 shows the comparison of core porosity measured on 

end-trims of the sidewall cores during Mercury Injection Capillary Pressure (MICP) testing against 

the log-derived total porosity. Track 13 in Figure 36 shows the comparison of sidewall core 

porosity measured with Routine Core Analysis (RCA) to log-derived total porosity. Track 14 in 

Figure 36 shows the match between grain density measured on the sidewall cores and grain density 

estimated from the log-derived mineralogy. 
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4.3.3 Cement Verification [40 CFR 146.87(a)(2)(ii) and (a)(3)(ii)] 

Pursuant to 40 CFR 146.87(a)(3)(ii), a cement bond log and variable density log were run upon 

installation of the surface casing to evaluate cement quality radially. The CBL/VDL logging results 

confirm that cement was circulated through the casing to the surface, as planned. The CBL/VDL 

logs submitted as attachments to this report demonstrate correlation of amplitude suppression 

(CBL) to casing and formation arrivals (VDL). OLCV interprets these results to indicate that 

cementing of the surface casing meets well integrity and regulatory objectives, and cementing 

operations achieved hydraulic and mechanical isolation of near wellbore formations from surface 

to 1,788 ft MD. 

Pursuant to 40 CFR 146.87(a)(3)(ii), a cement bond log and variable density log were run upon 

installation of the long string casing to verify cement quality radially. The CBL/VDL logging 

results confirm that cement was circulated through the casing to the surface, as planned. The 
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Pursuant to 40 CFR 146.88(e)(2), OLVC installed an electric ESDV mounted on the well tree. 

This a is fail-close valve that is monitored and controlled by a PLC. The PLC continuously 

monitors multiple surface and downhole gauges. If the set points are reached, an alarm is triggered 

and the ESDV is automatically deployed. The PLC is automated and is also remotely monitored.  

 

4.3.7 Directional Survey [40 CFR 146.87(a)(1)] 

OLCV conducted a directional survey in accordance with 40 CFR 146.87(a)(1). The directional 

survey checks were conducted at approximately 100 ft intervals to verify the location of the 

borehole and confirm that no vertical avenues for fluid movement in the form of diverging holes 

were created. The results of the deviation survey indicate no diverging holes were created.  

The directional survey for BRP CCS3 was reported on October 20, 2024. 

 

4.3.8 Core Acquisition and Analysis Program [40 CFR 146.87(b)] 

OLCV acquired the core in the Shoe Bar 1, Shoe Bar 1AZ, and BRP CCS3 to quantify porosity, 

permeability, and lithology pursuant to 40 CFR 146.87(a) and to determine other rock properties. 

The list below contains the core data that were acquired.  

 OLCV drilled the Shoe Bar 1 well in January 2023. During well construction, OLCV 

collected 714 feet of whole core and 78 rotary sidewall core plugs.  

 OLCV drilled the Shoe Bar 1AZ approximately 1.5 miles west of the Shoe Bar 1 well in 

August 2023 and collected 725 feet of whole core and 51 rotary sidewall core plugs.  

 OLCV drilled BRP CCS3 in September 2024 and collected 75 sidewall cores.  

 

See Appendix A to the Area of Review and Corrective Action Plan that was submitted as part of 

this UIC Class VI application for a description of core in the Shoe Bar 1 and Shoe Bar 1AZ. Details 

of the core acquired in the BRP CCS3 are described below in Table 63 and Table 64. Core data in 

Shoe Bar 1, Shoe Bar 1AZ, and BRP CCS3 were integrated with log data from 11 Project-specific 

wells and 20 mi2 of 3D seismic data to comprehensively characterize the stratigraphic setting, 

including interpretation of depositional environments. 

Based on the BRP CCS3 core data, OLCV recommends no changes to the AoR determined from 

the geocellular model or dynamic simulation model. 
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4.3.8.1 Core Analysis Program  

The analysis program for rotary sidewall cores (RSWC) collected in the BRP CCS3 is listed in the 

table below. 



Plan revision number: 4 

Plan revision date: 4/05/2025 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 84 of 277 

Contains Confidential Business Information 



Plan revision number: 4 

Plan revision date: 4/05/2025 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 85 of 277 

Contains Confidential Business Information 



Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 86 of 277 

Contains Confidential Business Information 



Plan revision number: 4 

Plan revision date: 4/05/2025 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 87 of 277 

Contains Confidential Business Information 

4 3 8 2 Lithology and Core Description 
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4.3.8.3 Porosity and Permeability 

Table 67 summarizes the routine core analysis measurements for porosity, permeability, and grain 

density of samples obtained in the BRP CCS3. These data are within expected ranges, in agreement 

with log data, and are in agreement with core data obtained in the Shoe Bar 1 and Shoe Bar 1AZ. 

Figure 38 shows a correlation plot of BRP CCS3 against the stratigraphic wells, Shoe Bar 1 and 

Shoe Bar 1AZ.  
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4.3.8.4 Hydrocarbon Saturation and Quality 

OLCV performed Dean-Stark fluid saturation measurements on selected RSWC plugs from BRP 

CCS3 to evaluate whether hydrocarbons were present. A total of 12 samples were selected from 

the Injection Zone. Table 68 below lists the hydrocarbon saturation measurements. 
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4.3.8.5 Confining Zone Capacity: Mercury Injection Capillary Pressure Results 

OLCV performed MICP measurements on samples from the Upper and Lower Confining Zones 

in the BRP CCS3. MICP results indicate high displacement pressure, i.e., the pressure at which 

mercury first enters the sample, which is consistent with low permeabilities. Table 70 summarizes 

MICP measurements from the Upper and Lower Confining Zone Formations: Grayburg, Upper 

San Andres, and Glorieta. 

The table below lists the comparison of the BRP CCS3 to the Shoe Bar 1 and Shoe Bar 1AZ, 

showing agreement in MICP results among the wells.  

 

4.3.8.6 Confining Zone Capacity: Threshold Entry Pressure  

The BRP Project performed CO2 threshold entry pressure (TEP) measurements on three vertical 

plugs acquired from the sidewall core in BRP CCS3 from the Upper Confining Zone to determine 
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breakthrough characteristics and the ability of the Upper Confining Zone to contain a CO2 column. 

OLCV analyzed two plugs from the Grayburg Formation and one plug from the Upper San Andres 

Formation.  
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4.3.8.7 Geomechanical Results 
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4.3.9 Injection Zone Fluid Sampling [40 CFR 146.87(a), (b), (c), and (d)(3)] 

In accordance with 40 CFR 146.87(b), OLCV obtained formation fluid samples from the Injection 

Zone. In accordance with 40 CFR 146.87(a), OLCV determined the salinity of formation fluids, 

and, in accordance with 40 CFR 146.87(c) and 40 CFR 146.87(d)(2), OLCV recorded the fluid 

temperature, pH, conductivity, and reservoir pressure of the Injection Zone.  

Fluid samples were collected using a MDT tool during the open hole wireline logging runs. At 

each sample location, a flowline resistivity measurement was taken by the sensor on the MDT tool 

to discriminate between formation fluids and filtrate from muds. Then the pump-out module on 

the MDT tool sampled the fluid while monitoring the flowline resistivity to exclude filtrate-

contaminated fluid from the sample chamber. Reservoir fluid samples were transported under 

pressure to a third-party laboratory for analyses. OLCV is confident that the samples obtained are 

representative of the formation fluid.  
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4.3.11.1 BRP CCS3: Upper Confining Zone 
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4.3.11.2 BRP CCS3: Injection Zone 
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4.3.11.3 BRP CCS3: Lower Confining Zone 
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4.3.11.4 Results obtained in the BRP CCS3 compared to other Project wells 

OLCV obtained mini-frac results in the BRP CCS3 that are consistent to other Project wells and 

confirm the mechanical strength of the Upper and Lower Confining Zone and the Injection Zone 

across the AoR. See Section 6.5 for a summary of all mini-frac test results.  

Geomechanical testing demonstrates that elastic properties, poroelastic properties, and 

compressive strength are consistent among tested wells (Shoe Bar 1, Shoe Bar 1AZ, and BRP 

CCS3) within the Injection Zone, and Upper and Lower Confining Zones. The resulting stress 

models, calibrated to measured fracture pressure in the wellbores, is consistent across the area and 

is interpreted as showing a low risk of failure under modeled injection scenarios. 

Lower Confining Zone 

Upper Confining Zone 

Injection Zone 



Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 113 of 277 

Contains Confidential Business Information 



Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 114 of 277 

Contains Confidential Business Information 

4.3.11.5 Adjustments to maximum injection pressure resulting from test data 

4.3.12 BRP CCS3 Injectivity Test Results and Fall-off Analysis [40 CFR 146.87(e)(1) and 40 CFR 

146.87(e)(3)] 
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4.3.13 Reservoir Pressure [40 CFR 146.87(c)] 

In accordance with 40 CFR 146.87(c), OLCV recorded the fluid temperature, pH, conductivity, 

reservoir pressure, and static fluid level of the Injection Zone. Fluid temperature, pH, and 

conductivity are reported in Section 4.3.9.  
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4.4.2.3 Logging Results 
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4.4.3 Cement Verification [40 CFR 146.87(a)(2)(ii) and (a)(3)(ii)] 

40 CFR 146.87(a)(2)(ii) and 146.87(a)(3)(ii) are not applicable to the SLR2, because the well is 

used for monitoring and regulated by the RRC.  

A cement bond log (CBL) and variable density log (VDL) were run upon installation of the surface 

casing to evaluate cement quality radially. The CBL/VDL logging results confirm that cement was 

circulated through the casing to the surface, as planned. The CBL/VDL logs submitted as 

attachments to this report demonstrate correlation of amplitude suppression (CBL) to casing and 

formation arrivals (VDL). OLCV interprets these results to indicate that cementing of the surface 

casing meets well integrity and regulatory objectives, and cementing operations achieved 

hydraulic and mechanical isolation of near wellbore formations from surface to 1,788 ft MD. 
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OLCV also installed Distributed Acoustic Sensing (DAS) fiber during well construction. The DAS 

fiber will be used for recording data during VSP and surface seismic acquisition for the purpose 

of indirectly tracking the CO2 plume and pressure front pursuant to 40 CFR 146.90(g)(1) and (2).  

4.4.6 Continuous Recording Devices, Alarms, and Shut-off Systems [40 CFR 146.88(e)(1) and (2) 

40 CFR 146.88(e)(1) and (2) is not applicable to the SLR2, because the well is used for monitoring 

and regulated by the RRC.  

OLCV installed DTS fiber during construction of the wellbore. DTS will be used for continuous 

recording of temperature to monitor injection operations and verify mechanical integrity of the 

wellbore. In addition, OLCV installed PIT in the wellhead to continuously record tubing and 

casing pressures. This well is equipped with a downhole pressure gauge installed in the tubing to 

continuously record downhole pressure and temperature in the reservoir and to record pressure and 
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temperature in the annulus space above the packer. All these devices will be connected to a 

Programmable Logic Controller (PLC).  

The valves on the SLR2 reside in a closed position and there is no flowline connection.  

4.4.7 Directional Survey [40 CFR 146.87(a)(1)] 

40 CFR 146.87(a)(1) is not applicable to the SLR2, because the well is used for monitoring and is 

regulated by the RRC.  

OLCV conducted a directional survey in SLR2. The directional survey checks were conducted at 

approximately 100 ft intervals to verify the location of the borehole and confirm that no vertical 

avenues for fluid movement in the form of diverging holes were created. The results of the 

deviation survey indicate no diverging holes were created.  

The directional survey for SLR2 was reported on January 9, 2025. 

 

4.4.8 Coring Program [40 CFR 146.87(b)] 

40 CFR 146.87(b) does not apply to SLR2, as this well is used for monitoring and regulated by the 

RRC. OLCV did not acquire whole core or rotary sidewall core in the SLR2 well. 

 

4.4.9 Injection Zone Fluid Sampling [40 CFR 146.87(a), (b), (c), and (d)(3)] 

40 CFR 146.87(a), (b), (c), and (d)(3) is not applicable to SLR2 because this well is used for 

monitoring and regulated by the RRC.  

Fluid samples were collected using an MDT tool during the open hole wireline logging runs. At 

each sample location, a flowline resistivity measurement was taken by the sensor on the MDT tool 

to discriminate between formation fluids and filtrate from muds. Then the pump-out module on 

the MDT tool sampled the fluid while monitoring the flowline resistivity to exclude filtrate-

contaminated fluid from the sample chamber. Reservoir fluid samples were transported under 

pressure to a third-party laboratory for analyses. OLCV is confident that the samples obtained are 

representative of the formation fluid.  
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4.4.10 Mechanical Integrity Testing Results [40 CFR 146.82(c)(8) and 146.89] 

40 CFR 146.87(a)(4)(iii) does not apply to the SLR2, as this well is used for monitoring and 

regulated by the RRC. 
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 Before perforations were conducted, OLCV performed pressure tests at 2,350 psi and 1,500 

psi to validate mechanical integrity of the wellbore. These tests were successful, and 

recorded charts are submitted as attachments to this report.  

 A Pulse Neutron Log (PNL) was acquired for baseline reservoir saturation and for future 

evaluations. If temperature data shows anomalies that required additional analysis, a PNL 

can be run for additional evaluation. 

 

4.4.11 Fracture Pressure Results [40 CFR 146.87(d)(1)] 

40 CFR 146.87(d)(1) does not apply to SLR2, as this well is used for monitoring and regulated by 

the RRC. Fracture pressure testing was not conducted in this well.  

4.4.12 Injectivity Testing and Pressure Fall-off Analysis [40 CFR 146.87(e)(1) and 40 CFR 

146.87(e)(3)] 

40 CFR 146.87(e)(1) does not apply to SLR2 as this well is used for monitoring and regulated by 

the RRC. Injectivity testing and pressure fall-off analysis was not conducted in this well. 

4.4.13 Reservoir Pressure [40 CFR 146.87(c)] 

40 CFR 146.87(c) does not apply to SLR2 as this well is used for monitoring and regulated by the 

RRC.  

OLCV recorded the fluid temperature, pH, conductivity, reservoir pressure, and static fluid level 

of the Injection Zone. Fluid temperature, pH, and conductivity are reported in Section 4.4.9.  
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4.4.14 Fluid Level Testing Results [40 CFR 146.87(c)] 

40 CFR 146.87(c) does not apply to SLR2 as this well is used for monitoring and regulated by the 

RRC. Fluid level testing was not conducted in this well. 

4.5 Water Withdrawal Wells: WW1, WW2, WW3, and WW4  

4.5.1 Well Construction and Completion Summary 

The WW1, WW2, WW3, and WW4 wells were constructed in accordance with the Construction 

Plan that was submitted as part of the UIC Class VI application. The as-built wellbore diagrams 

are presented in Section 3.4. 

 

4.5.2 Logging Results [40 CFR 146.87(a)(2) and (3)] 

The logging program for the WW1, WW2, WW3, and WW4 wells was conducted in accordance 

with the Pre-Operational Testing Plan that was submitted as part of the UIC Class VI application.  

 

4.5.1.1 Open Hole Logging 

OLCV conducted logging to determine and verify the depth, thickness, porosity and lithology of 

the Injection Zone, Confining Zone, Confining System and USDW. The table below shows the 

logs that were acquired during well construction.  
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4.5.3 Cement Verification [40 CFR 146.87(a)(2)(ii) and (a)(3)(ii)] 

40 CFR 146.87(a)(2)(ii) and 40 CFR 146.87(a)(3)(ii) do not apply to WW1, WW2, WW3, and 

WW4, as these wells are utilized for brine production and regulated by the RRC.  

OLCV conducted a cement bond log and variable density log upon installation of the surface and 

long string casing for each brine production well to evaluate cement quality. The CBL/VDL 

logging results in each well confirm that cement was circulated through the casing to the surface, 

as planned. The CBL/VDL logs demonstrate correlation of amplitude suppression (CBL) to casing 

and formation arrivals (VDL). OLCV interprets these logs as confirming that cementing operations 

in each of the wells achieved hydraulic and mechanical isolation of near wellbore formations from 

TD to surface.  







Plan revision number: 4 

Plan revision date: 4/05/2025 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 138 of 277 

Contains Confidential Business Information 

 



Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 139 of 277 

Contains Confidential Business Information 



Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 140 of 277 

Contains Confidential Business Information 

4.5.6 Continuous Recording Devices, Alarms, and Shut-Off Systems [40 CFR 146.88(e)(1) and 

(2) 

40 CFR 146.88(e)(1) and (2) is not applicable to WW1, WW2, WW3, and WW4, as these wells 

are used for brine production and regulated by the RRC.  

OLCV installed a PLC that continuously monitors surface pressure and temperature in the brine 

pipeline, flowlines to wellheads, and pressure at the wellheads using PIT and TIT devices. OLCV 

installed ESDVs in the pipeline and flowlines that are set to automatically shut-in if pressure 

reaches a designated set point.  

4.5.7 Directional Survey [40 CFR 146.87(a)(1)] 

40 CFR 146.87(a)(1) is not applicable to the WW1, WW2, WW3, or WW4, because the wells are 

used for brine production and regulated by the RRC.  
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The directional survey checks were conducted at approximately 100 ft intervals to verify the 

location of the borehole and confirm that no vertical avenues for fluid movement in the form of 

diverging holes were created. The results of the deviation indicate no diverging holes were created.  

The directional survey for the WW1 was reported on April 11, 2024; WW2 was reported on April 

17, 2024; WW3 was reported on June 5, 2024, WW4 was reported on April 3, 2024. 

4.5.8 Coring Program [40 CFR 146.87(b)] 

40 CFR 146.87(b) does not apply to WW1, WW2, WW3, or WW4, as these wells are used for 

brine production and regulated by the RRC. OLCV did not acquire whole core or rotary sidewall 

core in the WW1, WW2, WW3, or WW4 wells. 

 

4.5.9 Injection Zone Fluid Sampling [40 CFR 146.87(a), (b), (c), and (d)(3)] 

40 CFR 146.87(a), (b), (c), and (d)(3) is not applicable to WW1, WW2, WW3, or WW4 because 

these wells are used for brine production and regulated by the RRC.  

Fluid samples were collected using an MDT tool during the open hole wireline logging runs. At 

each sample location, a flowline resistivity measurement was taken by the sensor on the MDT tool 

to discriminate between formation fluids and filtrate from muds. Then the pump-out module on 

the MDT tool sampled the fluid while monitoring the flowline resistivity to exclude filtrate-

contaminated fluid from the sample chamber. Reservoir fluid samples were transported under 

pressure to a third-party laboratory for analyses. OLCV is confident that the samples obtained are 

representative of the formation fluid.  
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4.5.10 Mechanical Integrity Testing Results [40 CFR 146.82(c)(8) and 146.89] 

40 CFR 146.87(a)(4)(iii) does not apply to the WW1, WW2, WW3, and WW4, as these wells are 

used for brine production and regulated by the RRC. A temperature log, an oxygen activation log, 

and a casing inspection log were run during the completion phase to verify mechanical integrity.  
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4.5.12 Injectivity Test Results and Fall-off Analysis [40 CFR 146.87(e)(1) and 40 CFR 

146.87(e)(3)] 

40 CFR 146.87(e)(1) and 40 CFR 146.87(e)(3) do not apply to WW1, WW2, WW3, and WW4 as 

these wells are used for brine production and regulated by the RRC. Injectivity testing and fall-off 

analyses were not conducted on these wells.  

 

4.5.13 Reservoir Pressure [40 CFR 146.87(c)] 

40 CFR 146.87(c) does not apply to WW1, WW2, WW3, and WW4 as these wells are used for 

monitoring and regulated by the RRC. OLCV recorded the fluid temperature, pH, conductivity, 

reservoir pressure and static fluid level of the Injection Zone. Fluid temperature, pH, and 

conductivity are reported in Section 4.5.9.  

The BRP Project obtained reservoir pressure measurements using a wireline deployed MDT 

logging tool in the water withdrawal wells.  
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OLCV determined that the job had achieved satisfactory isolation/abandonment of the previously 

open zones.  

4.7.2 MIT results 

OLCV conducted an MIT in accordance with the Pre-Operations Plan submitted as part of the UIC 

Class VI application for the Project and in accordance with RRC guidelines. The MIT was 

witnessed by RRC personnel. Test results demonstrate wellbore integrity after completion of the 

workover. The recorded test pressure is provided as an attachment to this report.  

4.8 Monitoring Well: SLR 1AZ (Shoe Bar 1AZ) 

The Shoe Bar 1AZ stratigraphic test well was drilled in 2023. The results of drilling and testing 

were presented in Appendix A of the Area of Review and Corrective Action Plan and the Pre-

Operational Testing Plan that were submitted as part of the UIC Class VI application for this 

Project. In 2025, OLCV performed a workover on the well to convert it to monitor the Upper 

Confining Zone. The as-built wellbore diagram is presented in Section 3.4. Following conversion 

to a monitoring well, the Shoe Bar 1AZ well is referred to as AZC1. 

4.8.1 Well Workover Results 



Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 148 of 277 

Contains Confidential Business Information 

4.8.2 MIT results 

OLCV conducted an MIT in accordance with the Pre-Operations Plan submitted as part of the UIC 

Class VI application for the Project and in accordance with RRC guidelines. The MIT was 

witnessed by RRC personnel. Test results demonstrate wellbore integrity after completion of the 

workover. The recorded test pressure is provided as an attachment to this report.  

5.0 Baseline Data Collection  

OLCV has collected site-specific data from 11 wells constructed for the BRP Project. The data 

from these wells provide a baseline for geochemistry of fluids and dissolved gases, pressure, 

temperature, and/or other properties of the Injection and Confining Zones and the USDW (which 

is coincident with the first permeable zone above the Confining Zone). In addition, OLCV installed 

20 permanent soil gas probes, 11 permanent corner reflectors/GPS stations, and five seismometers. 

OLCV has collected DInSAR data over the AoR and surrounding area and acquired 2D VSPs and 

2D surface seismic at four wells. In addition, OLCV acquired 3D seismic data in an area of ~20m2 

that were used for initial site characterization.  

A summary of the baseline monitoring activities and locations is provided below in Table 105. 
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5.1 Baseline Geochemical and Isotopic Properties of Subsurface Fluids 

Pursuant to 40 CFR 146.82(a)(6), OLCV has collected baseline geochemical data on subsurface 

formations. Pursuant to 40 CFR 146.90(d) and 40 CFR 146.90(g), OLCV will compare data 

collected before and after commencement of CO2 injection to monitor groundwater quality and 

geochemical changes above the Confining Zone and to track the extent of the CO2 plume and 

pressure front.  

5.1.1 Injection Zone Fluids and Dissolved Gases Collected During Well Construction 

Fluids and dissolved gases in the Injection Zone were sampled during well construction of the 10 

wells that penetrate the Injection Zone: Shoe Bar 1, Shoe Bar 1AZ, WW1, WW2, WW3, WW4, 

BRP CCS1, BRP CCS2, and SLR2. Samples obtained during well construction were collected at 

reservoir pressure and temperature and transported under pressure to the laboratory for analysis of 

fluids and dissolved gases. These samples were collected at specific depths using an MDT tool 

during open hole wireline logging runs. Sample locations were selected in rock packages with log 

porosity greater than approximately 10% and sufficient thickness to land the MDT tool. At least 

one sample was obtained in the G1 or G4 sub-zone of the Lower San Andres Formation and one 

sample was obtained in the Holt sub-zone of the Lower San Andres Formation. The BRP CCS2 

samples were not considered in the baseline evaluation, because OLCV interprets that drilling 

fluids impacted sample quality during collection.  

At each sample location, a flowline resistivity measurement was taken by the sensor on the MDT 

tool to discriminate between formation fluids and filtrate from muds. Then the pump-out module 

on the MDT tool sampled the fluid while monitoring the flowline resistivity to exclude filtrate-

contaminated fluid from the sample chamber. Reservoir fluid samples were transported under 

pressure to a third-party laboratory for analyses. OLCV is confident that the samples obtained are 

representative of the formation fluid in all sampled wells except for BRP CCS2. The fluid analysis 

results of the BRP CCS2 are consistent with mud filtrate contamination and are excluded from the 

discussion below.  

Injection Zone samples were analyzed for geochemical and isotopic properties to characterize as-

drilled conditions. Analyses included the following parameters (note: some samples only were 

analyzed for a subset of these parameters):  

 Total Metals: Al, As, Ba, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Li, Mg, Mn, Mo, Na, Ni, Pb, Si, 

Sr, Th, U, V, and Zn Dissolved CO2 

 Alkalinity: Total, Carbonate, Bicarbonate, and Hydroxide 

 Br, Cl, F, Sulfate, Nitrate and Nitrite as N 

 Phosphorous and Orthophosphate as P 

 Total Dissolved Solids (TDS), Conductivity, pH, Specific Gravity 
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 Dissolved Gas Abundances: C1-C6+, CO2, N2, H2S 

 Dissolved Gas Isotopes: δ13C of C1-C5 and CO2, δ2H of C1, and 14C of C1 

 δ13C and 14C of Dissolved Inorganic Carbon (DIC) 

 δ18O and δ2H of H2O  

 87Sr/86Sr 

 Radium-228 and Radium-226 

 Radon-222 

Although these samples represent a baseline, they are not comparable to other baseline samples 

collected during subsequent post-construction sampling events, because these events sampled 

fluids at surface conditions or through different downhole sampling techniques.  

A summary of sampling events conducted during well construction is provided in Table 106 below.  
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5.1.2 Results of Injection Zone Fluids and Dissolved Gases Collected and Analyzed During Well 

Construction 

A summary of key results is shown in Table 107, presented below.
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Figure 64. Sampling port for fluid and dissolved gas sampling of brine withdrawal Well WW2. 

 

Groundwater and dissolved gas samples from WW1, WW2, WW3, and WW4 were analyzed by 

state-accredited laboratories for the following parameters (also see Section 2.2.1.3 of the QASP): 

 Total and Dissolved Metals: Ag, Al, As, B, Ba, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Li, Mg, Mn, 

Mo, Na, Ni, Pb, Sb, Se, Si, Sr, Ti, Th, Tl, U, V, and Zn 

 Dissolved Inorganic Carbon (DIC) and Dissolved Organic Carbon (DOC) 

 Dissolved CO2 

 Alkalinity: Total, Carbonate, Bicarbonate, and Hydroxide 

 Br, Cl, F, Sulfate, Nitrate and Nitrite as N 

 Phosphorous and Orthophosphate as P 

 Sulfide 

 TDS, Conductivity, pH, Specific Gravity 

 Benzene, toluene, xylenes, and ethylbenzene 

 Dissolved Gas Abundances: CO2, CO, N2, Ar, H2, O2, C1-C6+ 

 Dissolved Gas Isotopes: δ13C of C1-C5 and CO2, δ2H of C1, and 14C of C1 

 δ13C of DIC and 14C of DIC 

 δ18O and δ2H of H2O  

 87Sr/86Sr 



Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 162 of 277 

Contains Confidential Business Information 

 Radium-228 and Radium-226 

 Radon-222 

 

5.1.4 Results of Injection Zone Fluids and Dissolved Gases Collected and Analyzed Post-

Construction 

Analytical results for fluid and dissolved gas samples collected at wells WW1, WW2, WW3, and 

WW4 post-construction are presented as an attachment to this report. A summary of key results is 

presented in Table 110 below. Because the brine withdrawal wells are perforated in the G4, G1, 

and Holt sub-zones of the Lower San Andres Formation, fluid and dissolved gas samples collected 

at the surface are representative of comingled fluids from all three sub-zones. 
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5.1.5 Differences Between Dissolved Gas Data for Pre-Construction vs. Post-Construction 

Samples 
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5.2 Baseline Geochemical and Isotopic Properties of Soil and Soil Gases 

5.2.1 Soil and Soil Gas Methods 

The BRP Project installed 20 soil gas probes in and around the AoR of the BRP Project between 

June – August 2024. The following factors were considered in siting soil gas probes: (1) the 

location of injection and monitoring wells, (2) the location of artificial penetrations discussed the 

Area of Review and Corrective Action Plan; (3) variable surface soil characteristics, such as 

caliche deposits; (4) site accessibility constraints; (5) the potential effects of the Stratos facility on 

natural processes in the near-surface; and (6) the location of adjacent property owners. Three probe 

stations are located near the UIC Class VI injection wells, where highest pressures and resulting 

risk of vertical migration may be expected. One probe station is located near each BRP Project 

monitoring well and each legacy artificial penetration within the AoR (i.e., legacy wells drilled for 

oil and gas exploration). Two probe stations are located near Stratos, and three probe stations are 

located along the southern boundary of the Shoe Bar Ranch, near an adjacent ranch. 

Soil gas probe locations were installed utilizing direct push technology. During borehole 

advancement, soils were logged in accordance with the Unified Soil Classification System (USCS) 

and screened with a field organic vapor analyzer (i.e., photoionization detector). At each soil gas 

probe location, one soil sample was collected in general accordance with EPA Method 

LSASDPROC-300-R5 (EPA, 2023a) for laboratory analysis of pH, electrical conductivity, sodium 

adsorption ratio (SAR), TOC, and soil moisture. Two soil samples were collected from soil gas 

probe location SG20 only. Soil samples were collected once, during installation of soil gas probe 

 

 

1 https://www.epa.gov/sites/default/files/2015-09/documents/analytical_methods_and_detection.pdf 
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Figure 65. General soil gas probe station construction schematic for BRP Project. 
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5.3 Baseline Demonstrating Confining Zone Integrity 

OLCV collected data to meet and exceed the objectives of 40 CFR 146.82(a)(3)(iii) for the Upper 

Confining Zone, Upper Confining System, and Lower Confining Zone. The data collected in the 

Shoe Bar 1 and Shoe Bar 1AZ were reported in the Area of Review and Corrective Action Plan, 

Appendix A to the Area of Review and Corrective Action Plan and in Appendix D to the Area of 

Review and Corrective Action plan that were submitted as part of the UIC Class VI application. 

See Section 6.1 for a summary of the current results and interpretation of the Upper and Lower 

Confining Zones and Upper Confining System.  
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5.4 Baseline Seismicity 

The BRP Project is situated in an area of West Texas that has historically exhibited low seismic 

activity, based on catalogs from both USGS2 (up to and including December 2016) and TexNet3 

(January 2017 to present). The most recent recorded event of local magnitude 2 (ML 2) or greater 

closest to the project site occurred approximately five miles to the east on 22 November 2001. 

Recent seismicity 25 miles north-northeast of the Project site is attributed to saltwater disposal 

(SWD) in deeper formations near the basement rock and near critically stressed basement faults, 

according to communication on the RRC website in 20224.  

The risk to the Project from these recent seismic events is considered minimal because the 

proposed Injection Zone is vertically separated from deeper faulted strata by approximately 2,500 

ft, as observed on 2D and 3D seismic images, providing sufficient vertical separation to prevent 

any interaction between injection pressures and the faults. Additionally, OLCV proposes to 

manage pressure by producing brine from the Injection Zone, further reducing the risk of 

seismicity from the proposed Project. The USGS predicts this site to have low future seismic 

hazard. Because of these factors, the site has a low risk of induced seismicity due to Project 

operations. 

OLCV concludes that the risk of CO2 surface leakage resulting from induced or natural seismicity 

due to Project operations is low. 

5.4.1 Seismic Monitoring Network Installation 

OLCV has installed five seismometers delivering real-time seismicity alerts within the BRP 

Project area. In addition, two regional seismometer arrays are present close to the BRP Project 

area: the MTX array, a private subscription array, and the TexNet array, managed the USGS. 

Together, the data from the TexNet and MTX arrays provide accurate seismicity information 

throughout the Permian Basin. OLCV will use the existing seismometer array plus the new Project 

array to monitor events with magnitudes of 1.0 ML and greater. The combined datasets will 

provide appropriate coverage of seismicity events at the Project location and in the surrounding 

area.  

 

 

2 https://earthquake.usgs.gov/earthquakes/search/ 
3 https://www.beg.utexas.edu/texnet-cisr/texnet 
4 https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-
disposal/injection-disposal-permit-procedures/seismicity-review/seismicity-response/ 
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5.4.4 Seismic monitoring alert system 

OLCV utilizes a “traffic light” alert system to monitor and act on recorded seismic events. OLCV 

will implement the response plan if a seismic event of ML 2.0 is recorded by the BRP Project 

array, MTX, or TexNet that occurs within 5.6 miles of the BRP CCS1, BRP CCS2, or BRP CCS3. 

The plan is described below. Note that a 5.6-mile radius is consistent with the metric used for RRC 

disposal well applications: “Pursuant to 16 Texas Administrative Code §3.9(3)(B) and 

§3.46(b)(1)(C), SWD well permit applications must include a review of USGS earthquake records 

for a circular area of 100 square miles around the proposed SWD well location (a circular area 

with a radius of 9.08 kilometers, or 5.64 miles).”  

For events above ML 2.0 but below ML 4 within 5.6 miles of the Class VI injection wells, OLCV 

will closely monitor seismic activity and may implement a pause to operations or continue 

operations at a reduced rate, should analysis indicate a causal relationship between injection 

operations and detected seismicity.  

For events above ML 4 but below ML 4.5 within 5.6 miles of the Class VI injection wells, OLCV 

will initiate contact with the RRC and the EPA. OLCV will begin a technical review within 24 

hours of the event to determine if a causal relationship exists between BRP Project operations and 

the event. Should a causal relationship be determined, a revised injection plan will be developed 

to reduce or eliminate operationally related seismicity. Such plans are dependent on the pressures 

and seismicity observed and may include, but are not limited to:  

 Reducing CO2 injection pressures until reservoir pressures fall below a critical limit;  

 Increasing water production rates until reservoir pressures fall below a critical limit; or  

 Continuing operations at a reduced rate and/or below a revised maximum operation 

pressure.  

OLCV will obtain approval from the EPA and/or the RRC to implement revised plan. If the seismic 

event is not related to the BRP Project activities, OLCV will resume normal injection rates.  

For events above ML 4.5 within 5.6 miles of the Class VI injection wells, OLCV will stop injection 

as soon as safely practical. OLCV will inform the regulator of seismic activity confirming that 

operations have stopped pending a technical analysis. OLCV will initiate an inspection of surface 

infrastructure for damage from the seismic event. A detailed analysis will be conducted to 

determine if a causal relationship exists between BRP Project injection operations and observed 

seismic activity. Should a causal relationship be determined, a revised injection plan will be 

developed to reduce or eliminate operationally related seismicity before resuming BRP Project 
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Figure 73. A representative example of a monument, installed at the CR7 location. 

To further improve precision of deformation measurements, GPS data were collected at corner 

reflectors in August 2024 and November 2024. GPS data were recorded at monument stations 

using a 10-second interval for an eight-hour observation period. The integration of GPS data with 

satellite measurements allows for comprehensive 3D monitoring in the north-south, east-west, and 

up-down directions. The GPS data processing strategy aims to attain vertical accuracy of ± 3 mm. 

It integrates data from the National Geodetic Survey (NGS), processing tools from the Canadian 

Geodetic Survey, and Trimble Business Center (TBC) software. 

 

5.5.2 DInSAR Baseline Results 
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5.5.3 Discussion of DInSAR Results 

5.5.4 GPS Baseline Results 

As of this report, the results from GPS campaigns 3Q2024 and 4Q2024 have been processed using 

a combined strategy based on Precise Point Positioning (PPP) and Differential GPS processing 

(TBC software). Three National Geodetic Survey Continuously Operating Reference Stations 

(NGS CORS; txkm, txmh, and txoe) were selected as base reference stations using their known 

coordinates updated from PPP. Subsequently, all eleven GPS stations (located at CRs) were 

processed from the three NGS CORS (txkm, txmh, and txoe) and adjusted. OLCV used the 

following parameters for the TBC processing: sampling rate of 30 seconds, precise orbits from the 

International Global Navigation Satellite System Survey (IGS), and antenna calibration parameters 

from NOAA. Final GPS results are referenced to ITRF20 (epoch 2024.6). 
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During the survey, a malfunctioning tribrach impacted stations CR6 and CR9, which were replaced 

before the campaign in 4Q2024. The integration of PPP and TBC yielded an accuracy of ±3 mm, 

after excluding the outliers CR6 and CR9.  

The observed differences between the campaigns conducted in 3Q2024 and 4Q2024 are expected 

and do not signify ground deformation. Instead, these differences stay within the precision limits 

of the GPS method. 

 

 

5.6 Baseline 2D VSP and 2D Surface Seismic 

5.6.1 Seismic Methods 

Following the drilling and installation of single mode DAS fiber in BRP CCS1, BRP CCS2, BRP 

CCS3, and SLR2, OLCV acquired baseline 2D VSP and 2D surface seismic. OLCV acquired the 

baseline surface 2D seismic in a radial pattern around the wells, concurrent with the baseline 2D 

VSP acquisition. The acquisition was conducted using conventional Vibroseis vehicles in a dense 

pattern to improve imaging throughout the entire stratigraphic column, from surface to basement. 

The figure below shows the imaging area for 2D VSPs. 
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5.6.3 Status of processing 2025 dataset and future monitoring plans 
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5.7 Baseline Saturation Logging 

Baseline saturation logging was acquired over the Upper Confining Zone and the Injection Zone 

in the following wells: Shoe Bar 1, Shoe Bar 1AZ, WW1, WW2, WW3, WW4, BRP CCS1, BRP 

CCS2, BRP CCS3, and SLR2. The interpretation of the pulsed neutron log acquired in each well 

indicates the pore space is fully saturated with water. Minor traces of hydrocarbon are present and 

are determined to be non-volatile or non-thermovaporizable (See Section 4.3.8.1). 

Saturation logging will be conducted in the future as part of the Testing and Monitoring Plan that 

was submitted as part of this UIC Class VI application. Saturation logging of the Upper Confining 

Zone will be conducted in the Shoe Bar 1 and Shoe Bar 1AZ to demonstrate the absence of fluid 

migration above the Injection Zone. Saturation logging will be conducted annually in the Injection 

Zone in the SLR2 to inform the presence or absence of CO2 at the well location. In addition, 

saturation logging may be conducted in the WW1, WW2, WW3, or WW4 to constrain the position 

of the CO2 plume. Saturation logging in the UIC Class VI injectors may be performed in the future 

to calibrate logging results from other wells.  

 

5.8 Baseline Pressure and Temperature Data 

Baseline temperature and reservoir pressure logging was acquired from surface to TD in the 

following wells: Shoe Bar 1, Shoe Bar 1AZ, WW1, WW2, WW3, WW4, BRP CCS1, BRP CCS2, 

BRP CCS3 and SLR2.  

5.8.1 Pressure in the Injection Zone and Confining Zones 

OLCV reported reservoir pressure for the Shoe Bar 1 and Shoe Bar 1AZ in the Appendix A of the 

Area of Review and Corrective Action Plan document. A total of 40 samples were collected and 

eight were considered high-quality data points. OLCV obtained reservoir pressure measurements 

using a wireline deployed MDT logging tool in BRP CCS1, BRP CCS2, BRP CCS3, WW1, WW2, 

WW3, and WW4. A total of 86 pretests were performed and analyzed (including post pump-out 

pretests) which resulted in 40 high-quality formation pressures, 13 medium-quality formation 

pressure and 33 low-quality formation pressures.  

Figure 79 shows the reservoir pressure plotted against reservoir depth (TVD) in Shoe Bar 1, Shoe 

Bar 1AZ, BRP CCS1, BRP CCS2, BRP CCS3, WW1, WW2, WW3, and WW4. OLCV considered 

only high-quality samples for analysis. The gradient data ranges from 0.49 to 0.52 psi/ft. The 

dotted line is a fitted linear equation showing a constant reservoir gradient of 0.496 psi/ft. OLCV 

assumes that 0.5 psi/ft is a representative formation gradient to calculate initial reservoir pressure 

based on the average of the data points collected for the Project wells. OLCV did not acquire 
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reservoir pressure data in the Upper and Lower Confining Zones due to the lack of fluid mobility 

in these low porosity, low permeability formations. 

 

5.8.2 Temperature in the Injection Zone and Confining Zones 

OLCV acquired temperature logs during the open hole logging of the Injection and Upper and 

Lower Confining zones. This data agrees with the temperature measurements from the DTS fiber. 

OLCV proposes to utilize the DTS data for future monitoring of temperature. The figure below 

shows a comparison of DTS temperature data and temperature log in the BRP CCS2 well. 
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5.8.3 Discussion 

The formation pressure presented in the Area of Review and Corrective Action Plan that was 

submitted as part of the UIC Class VI application for the BRP Project agrees with the data acquired 

in BRP CCS1, BRP CCS2, BRP CCS3, WW1, WW2, WW3, and WW4. An average gradient of 

0.5 psi/ft is interpreted to be representative of the Injection Zone initial reservoir pressure. 

5.9 Internal and External Mechanical Integrity of Wellbores 

5.9.1 Internal Mechanical Integrity 

OLCV conducted logs and tests to confirm that the wells constructed for the BRP Project have 

internal and external mechanical integrity. To establish baseline internal mechanical integrity 

OLCV conducted tubing and casing annulus pressure tests. These tests are described in the Section 
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minimize disruption to the injection schedule. If DTS data indicate potential loss of mechanical 

integrity, OLCV will acquire a mechanical integrity log. OLCV will conduct external mechanical 

integrity logging in the SLR, ACZ1, and WW wells at least once every five-year period, following 

well maintenance. 

5.10 Injectivity and Pressure Fall-Off Testing 

OLCV performed an injectivity test in the BRP CCS1, BRP CCS2, and BRP CCS3 to simulate 

conditions expected during CO2 injection and to obtain for estimation of reservoir properties. A 

radial model was used to calibrate the test data and to confirm the appropriate injection and shut-

in duration. Table 129 summarizes the reservoir properties from injectivity and fall-off test for the 

Project wells.  
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5.11 Geochemical and Isotopic Properties of the CO2 Injectate Stream 

Prior to commencement of CO2 injection at the BRP Project, OLCV will conduct sampling of the 

CO2 injectate stream for geochemical and isotopic analyses. The results of these analyses will 

determine whether the CO2 injectate stream conforms to the specification described in Section 3.0 

of the Testing and Monitoring plan. OLCV will not accept the CO2 injectate stream from the 

Stratos Direct Air Capture facility unless and until the CO2 injectate stream conforms to the 

specification. Testing has not yet been performed. Results will be submitted to the UIC Director 

when those results are available and prior to commencement of CO2 injection operations.  

 

5.12 Summary and Conclusions of Pre-Injection Baseline Data Collection 

OLCV collected site-specific data from 11 wells constructed for the BRP Project. In addition, 

OLCV installed 20 permanent soil gas probes, 11 permanent corner reflectors/GPS stations, and 

five seismometers. OLCV has collected DInSAR and GPS data over the AoR and surrounding 
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area, and OLCV acquired 2D VSPs and 2D surface seismic at four wells. In addition, OLCV 

acquired 3D seismic data in an area of ~20 m2 that were used for initial site characterization.  

The dataset acquired for the BRP Project establishes a baseline characterization for geochemistry 

of fluids and dissolved gases, pressure, temperature, and/or other properties of the Injection and 

Confining Zones, and the USDW.  

6.0 Site Characterization Updates [40 CFR 146.82(c)(2)] 

6.1 Regional Geology, Hydrogeology, and Local Structural Geology [40 CFR 

146.82(a)(3)(vi)] 

6.1.1 Regional Stratigraphy 

The regional stratigraphy of the BRP Project area is well-constrained by literature, logs, and 

seismic data that were incorporated into the BRP Project Class VI application. OLCV did not 

obtain data in the pre-operations testing phase that changed its understanding of the regional 

stratigraphy.  

The BRP Project is located on the Central Basin Platform (CBP) of the Permian Basin. Formations 

of the Central Basin Platform include clastic and carbonate rocks that were deposited between the 

Ordovician to Tertiary periods. A summary of the key stratigraphic elements of the storage system 

is described below. 
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Figure 81. Stratigraphic column for the Central Basin Platform with tectonic events. 
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6.1.1.1 USDW 

The Santa Rosa Member of the Dockum Group is lowermost USDW in the BRP Project. The 

Dockum Aquifer underlies the Pecos Valley Aquifer and is composed of the Triassic-age Dockum 

Group, which consists of various lithologies, including shales, sandstones, and siltstones. The 

Santa Rosa Formation is the lowermost member of the Dockum group and is interpreted to be the 

lowermost USDW in the AoR. The Dewey Lake Formation separates the base USDW from the 

regional seal and consists of red siltstone and shale (Meyer et al., 2012). The Dewey Lake 

Formation is not known to yield water to wells (Bradley and Kalaswad, 2001) and is not listed as 

an aquifer by the TWDB. Additional results on the USDW are presented in Section 6.1.2. 

6.1.1.2 Upper Confining System 

The Queen, Seven Rivers, Yates, Tansill, and Rustler Formations are defined as the Upper 

Confining System. The interbedded clay and siltstone marker beds in the Queen through Rustler 

Formations are traceable across much of the western Permian Basin as a function of their 

regionally continuous mineralogy and resulting sealing capacity (Anderson et al., 1972). The 

laterally continuous evaporites (anhydrite, halite), shale, and tight silt of the Artesia Group and 

Ochoan strata serve as regional, world-class seal for the hydrocarbon accumulations throughout 

the Permian Basin of West Texas and New Mexico with a thickness in excess of 2,500 ft (Adams, 

1944; Tait et al., 1962). High capillary entry pressure and low permeability make these lithologies 

suitable as caprock for carbon sequestration projects (Espinoza and Santamarina, 2017), in 

addition to their proven track record of trapping and containing oil and gas in the Permian Basin 

for 200+ million years (Fairhurst et al., 2021). Due to their importance as a petroleum reservoir 

top seal and host to the only permanent storage facility for radioactive waste (i.e., waste isolation 

pilot plant, or WIPP) in the US, the Castile and Salado Formations of the Permian Basin are one 

of the most studied ancient evaporite systems in the world (Beauheim and Roberts, 2002; Dean et 

al., 2000; Espinoza and Santamarina, 2017; Kendall and Harwood, 1989; Kirkland et al., 2000).  

6.1.1.3 Upper Confining Zone 

The Upper San Andres and the Grayburg Formations are the Upper Confining Zone of the BRP 

Project. Regionally throughout the CBP, the Upper San Andres and Grayburg have low porosity 

and permeability. The Upper San Andres and Grayburg generally exhibit a systematic facies 

change to higher-energy paleo-depositional environments with increased porosity and 

permeability on the eastern and western edges of the CBP, preferentially along paleo-topographic 

structural highs (Ward et al., 1986). These paleo-topographic highs provided ideal conditions for 

a carbonate factory to grow, resulting in a combination of good reservoir rock and trap 

configuration that form prolific San Andres hydrocarbon fields throughout the Permian Basin 

(Fairhurst et al., 2021). The closest example of this facies change to more porous and permeable 

rocks based on log and operational data is located 3 to 5 miles southeast of the AoR in the Penwell 

oil and gas field. However, reservoir quality of the Upper San Andres and Grayburg Formations 
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quickly deteriorates away from these localized structural highs towards the platform interior, 

rendering the strata into effective seals for lateral and vertical fluid flow, which is in agreement 

with well log and production data from the Project area. 

6.1.1.4 Injection Zone 

The Lower San Andres Formation is the Injection Zone for the BRP Project. The Lower San 

Andres is well characterized throughout the Permian Basin by Kerans et al. (1994) and Kerans and 

Fitchen (1995), who measured stratigraphic sections and mapped facies across a 2.5-mile outcrop 

window of the Lower San Andres Formation centered at Lawyer Canyon along the Algerita 

Escarpment. The facies encountered in the BRP Project Injection Zone is equivalent in time to the 

peloid-fusulinid-crinoid grain-dominated packstone facies of the Lower San Andres composite 

sequence described by Kerans et al. (1994). This is a subtidal facies that has a sheetlike geometry.  

6.1.1.5 Lower Confining Zone 

The Glorieta Formation is the Lower Confining Zone for the BRP Project. The Glorieta Formation 

consists of cyclic successions of tidal flat and tidal flat-capped subtidal dolostones (Ruppel and 

Bebout, 1996). Across the Permian Basin, the Glorieta Formation exhibits good reservoir quality, 

structurally high settings where depositional fabric and diagenetic overprint resulted in favorable 

porosity and permeability development (Dutton et al., 2004). However, the Glorieta strata in the 

BRP Project are situated in a structural low that did not undergo the depositional or diagenetic 

processes for the development of high porosity or high permeability. The Glorieta facies 

encountered in the BRP Project comprise massive anhydrite and tidal flat mudstone and 

wackestone deposits with permeability values of less than 0.1 mD, forming a competent Lower 

Confining Zone that is correlatable in well log and seismic data across the Project area. 

 

6.1.2 Local Stratigraphy 

6.1.2.1 Drilling results 

The local stratigraphy of the BRP Project was initially constrained by log data from 357 wells in 

the BRP AoR and surrounding area. The majority of these wells were drilled by other operators 

for oil and gas exploration.  

OLCV drilled two new stratigraphic test wells in 2023 to provide modern site-specific data in the 

BRP AoR. OLCV drilled the Shoe Bar 1 well in January 2023 and collected a suite of >10 wireline 

logs, 714 feet of whole core, 78 rotary sidewall core plugs, and three fluid samples. OLCV drilled 

the Shoe Bar 1AZ approximately 1.5 miles west of the Shoe Bar 1 well in August 2023 and 

collected a suite of >10 wireline logs, 725 feet of whole core, 51 rotary sidewall core plugs, and 

three fluid samples. OLCV also drilled the USDW1 well in December 2023 and collected lithology 

information and logs from surface to 850 feet. During March through May 2024, OLCV drilled 
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four brine withdrawal wells: WW1, WW2, WW3, and WW4. OLCV analyzed two fluid samples 

in each well and acquired a suite of >10 wireline logs in each well.  

Four new wells were drilled during the pre-operations construction and testing phase: BRP CCS1, 

BRP CCS2, BRP CCS3, and SLR2. In September 2024, OLCV drilled the BRP CCS3 well to 

provide additional stratigraphic test information and acquired 75 rotary sidewall cores, three fluid 

samples, and a suite of >10 wireline logs. OLCV drilled the BRP CCS1 in October 2024, the BRP 

CCS2 in November 2024, and the SLR2 in December 2024/January 2025. Fluid samples and 

wireline logs were acquired in each of these wells.  

OLCV utilized the wireline log data to pick stratigraphic tops. As expected, OLCV observed small 

differences between the pre-drill v. post-drill depths. The difference between the pre-drill and post-

drill tops is shown in the table below.  
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During the pre-operations phase, OLCV collected log porosity information in the BRP CCS1, BRP 

CCS2, BRP CCS3, and SLR2 wells. OLCV acquired core in the BRP CCS3 and measured core 

porosity and permeability in that well. These data are similar to data previously acquired during 

the site characterization phase in the Shoe Bar 1, Shoe Bar 1AZ, WW1, WW2, and WW3.  
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The following table summarizes the rock properties of key stratigraphic intervals in the BRP 

Project, based on data from wells drilled in the BRP AoR.  

The well data collected during the site characterization and pre-operations period confirm the 

characteristics described below. 

6.1.2.2 USDW 

The Santa Rosa Formation is the lowermost member of the Dockum Group and is interpreted to 

be the lowermost USDW in the AoR. Lithologies encountered in the Santa Rosa Formation are 

predominantly yellow to off-white, partially consolidated, poorly sorted, angular to sub-angular 

sandstone; and reddish to off-white, partially consolidated, poorly sorted, and rounded 

conglomerate. Minor lithologies in the Santa Rosa Formation are shale of various colors (red / 

orange / brown / gray), that is soft to moderately firm and sub-blocky to sub-platy. The thickness 

and rock properties obtained in the BRP CCS1, BRP CCS2, BRP CCS3, and SLR2 are consistent 

with the characterization reported in the Area of Review and Corrective action plan for the BRP 

Project. No material changes to the geocellular or dynamic simulation model are required based 

on these new data.  

6.1.2.3 Upper Confining System 
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The thickness and rock properties obtained in the BRP CCS1, BRP CCS2, BRP CCS3, and SLR2 

are consistent with the characterization reported in the Area of Review and Corrective action plan 

for the BRP Project. No material changes to the geocellular or dynamic simulation model are 

required based on these new data. 

 

6.1.2.4 Upper Confining Zone 

The Upper San Andres and Grayburg Formations are defined as the Upper Confining Zone. Core 

facies encountered in Shoe Bar 1, Shoe Bar 1AZ, and BRP CCS3 in the Upper San Andres 

Formation are dominated by wackestone with pervasive massive anhydrite and chert nodules, 

whereas the Grayburg Formation comprises predominantly massive anhydrite that is interspersed 

with stringers of silt and stacked with dolo-mudstones and dolo-wackestones. OLCV observes 

variability in mineralogy and sedimentary structures, including the mineralogical fraction of 

anhydrite vs. quartz vs. dolomite, the presence or absence of bedding, and the types and fraction 

of bioclasts.  

 

 

 

  

 

 

  

 

 

 

 

 

The thickness and rock properties obtained in the BRP CCS1, BRP CCS2, BRP CCS3, and SLR2 

are consistent with the characterization reported in the Area of Review and Corrective action plan 

for the BRP Project. No material changes to the geocellular or dynamic simulation model are 

required based on these new data. 
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6.1.2.5 Injection Zone 

The Lower San Andres Formation is the Injection Zone for the BRP Project.  
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The thickness and rock properties obtained in the BRP CCS1, BRP CCS2, BRP CCS3, and SLR2 

are consistent with data reported in the site characterization phase. No material changes to the 

static geocellular or dynamic simulation model and resulting storage capacity are required based 

on these new data. 

 

6.1.2.6 Lower Confining Zone 

The Glorieta Formation is defined as the Lower Confining Zone. In the Shoe Bar 1 and Shoe Bar 

1AZ stratigraphic wells, the Upper Glorieta Formation exhibits a porosity of <1% and <0.1 mD of 

permeability. Rotary sidewall core data from the Glorieta Formation in well BRP CCS3 confirmed 

pervasive massive anhydrite facies with a porosity of <1% and <0.1 mD in the Lower Confining 

Zone. Based on seismic data interpretation, and confirmed with the newly drilled BRP CCS1, BRP 

CCS2, BRP CCS3, and SLR2 wells, the Glorieta Formation is present and continuous throughout 

the AoR and extends at least to the edge of the seismic image area. 

These data are consistent with the interpretation that the Glorieta Formation will act as the lower 

confining layer of the CO2 storage complex. 

The thickness and rock properties obtained in the BRP CCS1, BRP CCS2, BRP CCS3, and SLR2 

are consistent with data reported in the site characterization phase. No material changes to the 

geocellular or dynamic simulation model are required based on these new data. 
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6.1.3 Hydrogeology 

The hydrogeology of the BRP Project area is well constrained by literature and by logs and seismic 

data that were incorporated into the BRP Project Class VI application. OLCV did not obtain data 

in the pre-operations testing phase that changed its understanding of the regional hydrogeology. A 

summary of the regional hydrogeology is below. 

Southeast Ector County has two sources of groundwater in the extent of the Shoe Bar Ranch that 

meet the formal definition of a USDW by EPA Class VI standard (40 CFR §144.3): the Pecos 

Valley major aquifer (surface), and the Dockum minor aquifer (lowermost USDW) (Bradley and 

Kalaswad, 2001; Mace et al., 2006; George et al., 2011). Data on USDW depths reported in Texas 

Water Development Board (TWDB) Groundwater Advisory Unit (GAU) letters were utilized to 

build a regional understanding.  

The Pecos Valley major aquifer is Cenozoic age and consists of unconsolidated to partially 

consolidated sand, silt, gravel, clay, and caliche (White, 1971). Hydraulic conductivity of the Pecos 

Valley aquifer in southwest Ector County is ~10 ft/day (Anaya and Jones, 2009). The Pecos Valley 

aquifer is unconfined (Meyer et al., 2012) and extends from ground level to a depth of ~250 ft near 

the Project area. 

The Dockum aquifer underlies the Pecos Valley Aquifer and is composed of the Triassic-age 

Dockum Group, which consists of various lithologies, including shales, sandstones, and siltstones. 

The Santa Rosa Formation is the lowermost member of the Dockum group and is interpreted to be 

the lowermost USDW in the AoR. Hydraulic conductivity of the Dockum aquifer in southwest 

Ector County is in the range of 0 to 5 ft/day (Ewing et al., 2008).  

Drainage of the Pecos Valley and Dockum aquifers from the Shoe Bar Ranch is directed towards 

the Pecos River (30 miles SW), following the Monument Draw Trough (Boghici, 1999). This 

elongated basin is oriented NW-SE with its main axis located in the vicinity of the intersection of 

Ector, Winkler, Ward, and Crane counties (Ashworth and Hopkins, 1995).  

 

6.1.3.1 Characterization of the lowermost USDW 

The lowermost USDW in the BRP Project AoR is well constrained by literature, as well as by logs 

and seismic data that were incorporated into the BRP Project Class VI application. OLCV collected 

new data on the AoR during the pre-operations testing phase. These data compliment OLCV’s 

previous characterization of the Dockum. A summary of the USDW characterization in the AoR 

is below. 
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Open hole logs were acquired from the surface through the Dockum Group in the USDW1, Shoe 

Bar 1AZ, BRP CCS1, BRP CCS2, and BRP CCS3 wells. Cased hole logs were acquired from 

surface through the Dockum Group in the Shoe Bar 1, WW1, WW2, WW3, WW4, and SLR2. 

These logs were used to interpret the top and base of the lowermost USDW and rock properties in 

the lowermost USDW. A cross section showing the well log correlation is in Figure 82 below. A 

summary of the tops and rock properties is in Table 134 below.  
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6.1.4 Regional Structural Geology 

The regional structural geology of the BRP Project area is well constrained by literature and by 

logs and seismic data that were incorporated into the BRP Project Class VI application was 

submitted. OLCV did not obtain data in the pre-operations testing phase that changed its 

understanding of the regional structural geology. A summary of the regional structural geology is 

below. 

The Permian Basin initially formed as a foreland basin during convergent plate motion of the South 

American (Gondwanan) plate along the southern margin of the North American (Laurentian) plate 

(Ross, 1986; McBride, 1989; Reed and Strickler, 1990; Yang and Dorobek, 1995). The structural 

framework of the Permian Basin is influenced by older rifting that occurred in the Neoproterozoic-

Cambrian age that created deep, basement-involved faults (Mosher et al., 2004, Ewing et al., 

2019). 

Basement faults were reactivated in the Late Pennsylvanian to Early Permian as convergence and 

thrust-loading of the North American plate peaked (Yang and Dorobek, 1995; Ewing et al., 2019). 

Based on cross-section reconstructions and seismic data, the Wolfcamp Formation was deposited 

during a period of significant deformation in the Early Permian (Yang and Dorobek, 1995). 
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Basement rooted faults are observed to terminate in the Wolfcamp and the absence of faulting 

above the Wolfcamp is interpreted to represent the cessation of tectonic activity in the Permian 

Basin during the Mid to Late Permian age (Yang and Dorobek, 1995).  

Minimal tectonic deformation occurred in the Permian Basin since the late Paleozoic, so the 

present structural features are essentially the same as those inherited from Proterozoic–Early 

Permian orogenic events (Hills, 1984; Ward et al., 1986; Ewing et al., 1993; Yang and Dorobek, 

1995). The most recent tectonic events include Cenozoic Basin and Range extension and Rio 

Grande rifting (Henry and Price, 1986). These events have generated a complex regional network 

of Miocene and younger normal faults that predominantly impact the western margin of the 

Delaware Basin, where Permian strata have been exhumed along escarpments and westward-

dipping horst and grabens that are incised by canyons (King, 1948; Boyd, 1958). 

6.1.4 Local Structural Geology 

Four new wells were drilled during the pre-operations construction and testing phase: BRP CCS1, 

BRP CCS2, BRP CCS3 and SLR2. OLCV utilized the well log data to pick stratigraphic tops, and 

those tops were incorporated into an updated structural framework of the geologic model. The 

difference between pre-drill and post-drill tops was approximately 5-30 ft and did not make a 

substantive difference to the overall structural geometry of the Injection, Confining Zone or Upper 

Confining System in the BRP Project AoR. No faults were encountered while drilling. See Section 

6.1 for a table that lists the tops encountered by wells.  

The local structural geology of the BRP Project area is well constrained by site-specific seismic 

and well log data that were utilized in the Class VI application submission. OLCV’s conclusions 

on structural geology of the AoR are consistent with what was submitted in the Class VI 

application and are summarized below.  

OLCV interpreted seismic data in the AoR and identified basement-rooted faults. These deep faults 

terminate at the Pennsylvanian Unconformity in the Wolfcamp Formation, which is approximately 

2,500 feet below base of the proposed Injection Zone. OLCV did not map any faults in the Project 

area above the Wolfcamp Formation. Therefore, no faults are interpreted to intersect the Injection 

Zone or confining zones in the AoR. This interpretation is consistent with regional interpretations 

found in literature (Ewing et al., 2019). 
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Integration of seismic, well, and literature data shows no faulting after Wolfcamp time, i.e., no 

faulting shallower than 2,500 ft below Injection Zone. Below are a series of seismic sections and 

time slices through the AoR, which confirm this interpretation. 
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The following pertinent updated maps and cross sections are provided as separate attachments: 

 N_S Log Cross Section 2025_cbi.pdf 
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 W_E Log Cross Section 2025_cbi.pdf 

 Top Lower San Andres Structure Map 2025_cbi.pdf 

 Injection Zone Thickness Map 2025_cbi.pdf 

 Base Pecos Valley Aquifer Structure Map 2025_cbi.pdf 

 Top Dockum USDW Structure Map 2025_cbi.pdf 

 Base Dockum USDW Structure Map 2025_cbi.pdf 

6.3 Faults and Fractures [40 CFR 146.82(a)(3)(ii)] 

In November 2022, OLCV acquired high density 3D seismic data in an area of ~20 mi2 that 

encompasses the BRP Project AoR and surrounding area. Two orthogonal 2D lines totaling 10 

line-miles were acquired in addition to the 3D survey. These data were used in conjunction with 

seismic data licensed from vendors and data from the Texas Bureau of Economic Geology to 

construct the structural framework. There are no known or suspected faults or fractures in the 

Injection Zone or penetrating the Injection and Confining Zones. The proposed Injection Zone is 

vertically separated from deeper faulted strata by approximately 2,500 ft, as observed on 2D and 

3D seismic images, providing sufficient vertical separation to prevent any interaction between 

injection pressures and the faults. 

OLCV did not encounter faults while drilling wells for the BRP Project. OLCV did not obtain data 

in the pre-operations testing phase that changed its understanding of faulting or fracturing in the 

AoR. 

6.3.1 Image Log Interpretation Results and Discussion 
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6.4 Injection and Confining Zone Details [40 CFR 146.82(a)(3)(iii)] 

The regional stratigraphy of the BRP Project area is well constrained by literature and by logs and 

seismic data that were incorporated into the BRP Project Class VI application. OLCV did not 

obtain data in the pre-operations testing phase that changed its understanding of the Injection Zone, 

Upper Confining System, Upper Confining Zone, or Lower Confining Zone. Details on well 

results for the Injection and Confining Zones are presented in Section 4. A summary with 

discussion of the stratigraphy, structural history, seismic history, geomechanics, geochemistry, and 

other characteristics are presented in Section 6.  

 

6.5 Geomechanical and Petrophysical Information [40 CFR 146.82(a)(3)(iv)] 
The geomechanical properties in the BRP Project AoR are well constrained by data obtained in 

the Shoe Bar 1 and Shoe Bar 1AZ. OLCV obtained geomechanical data from the BRP CCS3 

during the pre-operations testing phase. These data are consistent with the previous geomechanical 

model. A summary of the geomechanical data and the interpretation is presented below.  

6.5.1 Geomechanical Properties of the Injection Zone 

Core data were collected in the Shoe Bar 1 and BRP CCS3 to determine: static and dynamic elastic 

properties, Young’s modulus, Poisson’s ratio, and Biot’s coefficient. Those properties are 

necessary inputs for horizontal principal stress calculation in the industry standard poroelastic 

stress model. The core data are used to calibrate and constrain well-log-based calculations of those 
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stress model inputs. The table below presents the site-specific geomechanical data collected for 

the BRP Project in the Injection Zone.  

 

Mohr-Coulomb failure analysis was applied in the AoR to evaluate CO2 injection-induced 

seismicity, reactivation of existing faults, and breakdown of the formation. Effective stress 

calculations in a Mohr-Coulomb analysis depend on an empirical stress model that includes pore 

pressure and three principal stress magnitudes and azimuths. A publicly available methodology 

for estimating the tectonic strain terms in the poroelastic stress equation (εh and εH) was used to 

constrain the maximum principal horizontal stress. 



Plan revision number: 4 

Plan revision date: 4/05/2025 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 230 of 277 

Contains Confidential Business Information 

 

 



Plan revision number: 4 

Plan revision date: 4/05/2025 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 231 of 277 

Contains Confidential Business Information 



Plan revision number: 4 

Plan revision date: 4/05/2025 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 232 of 277 

Contains Confidential Business Information 

6.5.2 Geomechanical Properties of the Upper and Lower Confining Zones 

OLCV acquired core data to constrain the stress model for the Upper Confining Zone. The table 

below presents the site-specific geomechanical data collected for the BRP Project.  

OLCV acquired core data to constrain the stress model for the Lower Confining Zone. The table 

below presents the site-specific geomechanical data collected for the BRP Project.  
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6.6 Seismic History [40 CFR 146.82(a)(3)(v)] 

The BRP Project is situated in an area of West Texas that has historically exhibited low seismic 

activity, based on catalogs from both USGS5 (up to and including December 2016) and TexNet6 

(January 2017 to present). The most recent recorded event of local magnitude 2 (ML 2) or greater 

closest to the project site occurred approximately 5 miles to the east on 22 November 2001. Recent 

seismicity 25 miles north-northeast of the Project site is attributed to SWD in deeper formations 

near the basement rock near critically stressed basement faults, according to communication on 

the RRC website in 20227.  

The risk to the Project from these recent seismic events is considered minimal because the 

proposed Injection Zone is vertically separated from deeper faulted strata by approximately 2,500 

ft, as observed on 2D and 3D seismic images, providing sufficient vertical separation to prevent 

any interaction between injection pressures and the faults. Additionally, OLCV proposes managing 

pressure by producing brine from the Injection Zone, further reducing the risk of seismicity from 

the proposed Project. The USGS predicts this site to have low future seismic hazard. Because of 

these factors, the site low risk of induced seismicity due to Project operations. 

OLCV concludes that the risk of induced or natural seismicity due to Project operations is low. 

Data collected during the pre-operations phase is consistent with low risk of seismicity.  

 

 

 

  

 

  

 

  

 

 

5 https://earthquake.usgs.gov/earthquakes/search/ 
6 https://www.beg.utexas.edu/texnet-cisr/texnet 
7 https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-
disposal/injection-disposal-permit-procedures/seismicity-review/seismicity-response/ 
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6.8 Geochemistry [40 CFR 146.82(a)(6)] 

OLCV reported the geochemical composition of downhole fluids and dissolved gases for the Shoe 

Bar 1, Shoe Bar 1AZ, and USDW1 in Appendix A to the Area of Review and Corrective Action 

Plan. OLCV included geochemical data on downhole fluids and dissolved gases measured in the 

BRP CCS1, BRP CCS2, BRP CCS3, SLR2, WW1, WW2, WW3, and WW4 as data files attached 

to this submission (total of 20 brine samples analyzed) and discussed the results in Section 5.1. 

OLCV measured rock minerology of samples from the BRP CCS3 using XRD (See Section 4.3). 

These data will form a pre-injection baseline.  
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6.8.1 Downhole Fluids Geochemistry 
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6.8.2 Rock Mineralogy  
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6.8.3 Geochemical Modeling  

The predictions from the stratigraphic wells Shoe Bar 1 and Shoe Bar 1AZ downhole fluid 

composition and rock mineralogy results are in close agreement with the new data obtained from 

BRP CCS1, BRP CCS3, SLR2, WW1, WW2, WW3, WW4. The previously reported modeling of 

mineral reactivity and predicted CO2 mineral trapping appropriately represents the data collected 

for the BRP Project. No updates are required to the geochemical and reactive-transport simulation 
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8.0 Final AoR Model and Delineation [40 CFR 146.82(c)(1)] 

Pursuant to 40 CFR 146.82(c)(1), OLCV reviewed the data obtained during logging and testing of 

the BRP CCS1, BRP CCS2, and BRP CCS3 and concludes that no updates are required to the AoR 

for the BRP Project. OLCV observed little variation in the recently acquired wells compared with 

the wells and seismic available during construction of the geocellular and dynamic simulation 

models presented in the Area of Review and Corrective Action Plan that was submitted as part of 

the UIC Class VI application for the BRP Project. OLCV presents the following: 

 No changes to the geologic structure or hydrogeologic properties of the Injection Zone or 

Upper or Lower Confining Zones [40 CFR 146.82(c)(2)]. 

 No changes to the compatibility of the CO2 injectate stream with fluids in the Injection 

Zone or minerals in the Injection or Confining Zones [40 CFR 146.82(c)(3)]. 

 No changes resulting from the formation testing program [40 CFR 146.82(c)(4)]. 

 Corrective action was executed, as planned, and no additional wells requiring corrective 

action were identified [40 CFR 146.82(c)(6)]. 

 All available logging and testing results have been considered [40 CFR 146.82(c)(7)]. 

OLCV utilized information on injectivity and fracture propagation pressure interpreted in the BRP 

CCS1, BRP CCS2, and BRP CCS3 to update operational limits. Updated limits are presented in 

Section 10.8 

8.1 Geocellular Model 

OLCV compared the structural framework and porosity/permeability properties of the geocellular 

model with formation tops and well log data acquired in the BRP CCS1, BRP CCS2, BRP CCS3, 

and SLR2. The log and core results of recently drilled wells are well aligned with data collected 

and reported in the Area of Review and Corrective Action Plan that was submitted as part of the 

UIC Class VI application for the BRP Project.  

8.1.1 Data Integrated to the Geocellular Model 

Formation tops interpreted in the BRP CCS1, BRP CCS2, BRP CCS3, and SLR2 are similar to 

depths of modeled surfaces. Porosity well log data from the new wells provide additional data 

control points but do not change the porosity and permeability property model.  

8.1.2 Results of Updates to Geocellular Model 

The logging results of the BRP CCS1, BRP CCS2, BRP CCS3, and SLR2 are in general agreement 

with pre-drill predictions geocellular model. As a result, no updates were required to the structural 
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framework or porosity/permeability properties of the geocellular model. The petrophysical 

properties, volumes, and storage capacity are unchanged.  

8.2 Dynamic Simulation Model 

OLCV updated the injection commencement schedule, operational injection limits, well 

trajectories, transmissivity, and skin factor for the newly drilled wells in the dynamic simulation 

model. OLCV did not make updates to the AoR delineation. 

8.2.1 New and revised data incorporated into dynamic simulation model 

OLCV updated the injection commencement schedule to accommodate the current forecasted 

Project start date. OLCV plans to commence CO2 injection operations in the BRP CCS1, BRP 

CCS2 and BRP CCS3 in June 2025. Previously, OLCV modeled that BRP CCS1 and BRP CCS2 

would commence CO2 injection in January 2025 and BRP CCS3 would commence injection in 

January 2027. The adjustment to the start date results in an increase of approximately 900 tonnes 

of CO2, representing a 0.01% change to the total mass of CO2 injected over the life of the Project.    

The fracture gradient from mini-frac results was updated for the BRP CCS1, BRP CCS2, and BRP 

CCS3 resulting in a new upper limit for the injection pressure. OLCV used the deviation survey in 

each well to update the as-drilled trajectory. Injectivity test results provided the updated net 

injection transmissivity and skin factor. 

8.2.2 Results of updates to dynamic simulation model 

OLCV observed minor impact in results due to changes in total CO2 mass to be injected in the 

project from modification in injection commencement schedule for BRP CCS1, BRP CCS2 and 

BRP CCS3. The injection pressure is lower than the updated pressure limit calculated from the 

fracture gradient for each Project well. Thus, the dynamic model results in no changes in the 

injection bottomhole pressure and rate values. The wells were constructed as planned, so there 

were no significant changes in well trajectory. Finally, the updated net injection transmissivity and 

well skin factors result in no material change. 

8.3 Discussion and implications to the Project of updates to dynamic simulation model 

The simulated changes in injection commencement schedule represent a minor change in total CO2 

injected. In addition, the predictions from the stratigraphic wells Shoe Bar 1 and Shoe Bar 1AZ 

logging and tests results are in close agreement with the new data obtained from the BRP1 CCS1, 

BRP CCS2, and BRP CCS3. Thus, the changes result in no significant modification to the dynamic 

simulation model. OLCV did not change the AoR delineation. 
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8.4 Future modeling plans 

Future log, core, or seismic data may be incorporated into the geocellular model. No updates to 

the geocellular model are planned prior to commencement of CO2 injection. 

OLCV will update the dynamic simulation model after commencement of CO2 injection by 

performing a history match of the historical rate and pressure injection data. History matching is 

the process of adjusting the dynamic simulation model to reproduce the past behavior of a reservoir 

by changing reservoir properties, such as regional permeability and well skin factor. If the changes 

result in AoR delineation, or at least every five years, a revised AoR will be submitted in 

accordance with 40 CFR 146.84(b)(2)(i).  

9.0 Compatibility of the CO2 Stream [40 CFR 146.82(c)(3)] 

9.1 Compatibility of the CO2 Injectate Stream with the Injection and Confining Zone  

OLCV conducted geochemical equilibrium and reactive-transport simulations to confirm 

compatibility of the CO2 injectate stream with Injection Zone rocks and fluids. OLCV conducted 

the evaluation using site-specific rock and fluid acquired from the Shoe Bar 1AZ stratigraphic test 

well. The results of this work are reported in Section 3 of the Area of Review and Corrective 

Action Plan that was submitted as part of the Class VI application material for BRP CCS1, BRP 

CCS2, and BRP CCS3. Rock and fluid data that were collected after the Shoe Bar 1AZ (i.e., WW1, 

WW2, WW3, WW4, BRP CCS1, BRP CCS2, BRP CCS3, SLR2) and are generally consistent 

with the data collected in Shoe Bar 1AZ and do not require a revision of the equilibrium modeling 

for reactive-transport modeling. Furthermore, no deviation is expected in the composition of the 

CO2 injectate stream from what was initially modeled. A summary of the results reported in the 

Area of Review and Corrective Action Plan is provided below. 

9.1.1 Equilibrium modeling 
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9.1.2 Reactive-transport modeling 

OLCV conducted reactive-transport modeling using GEM software. The objective of reactive-

transport modeling was to evaluate geochemical impact on reservoir storage capacity, possible 

injectivity modifications, and mechanisms. The extended Debye-Hückel equation was used, to be 

consistent with the geochemical equilibrium simulations. Dolomite, calcite, gypsum, and anhydrite 

9.2 Compatibility of the CO2 Injectate Stream with Wellbore Materials  

OLCV selected cement, casing, tubing, and packer materials with chemical and mechanical 

resistance to the effects of carbonic acid exposure and to be CO2 injectate stream. There is no 

evidence that the interactions between the CO2 injectate and cement, casing, tubing, or packers 

will result in loss of mechanical integrity. OLCV will monitor the mechanical integrity of the Class 

VI Injection wells and monitoring wells using DTS fiber (in BRP CCS1, BRP CCS2, BRP CCS3, 

Shoe Bar 1, and SLR2), pressure and temperature gauges, and corrosion coupons. Continuous on-

line analyzers and routine laboratory chemical analyses of the CO2 injectate stream will be used to 

confirm continued compatibility.  
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9.2.1 Cement Design 

OLCV designed a CO2-resistant slurry improve chemical and mechanical resistance to carbonic 

acid exposure. Details of the design criteria and formulation are provided in Appendix A to the 

Construction Plan that was submitted as part of the Class VI application for BRP CCS1, BRP 

CCS2, and BRP CCS3. There is no evidence that the interactions between the CO2 injectate and 

OLCV’s CO2-resistant slurry will cause deterioration of the cement or a loss of mechanical 

integrity. 

A summary of the design criteria and composition of CO2-resistant slurries is provided below.  

OLCV’s CO2-resistant slurry: 

 Contains reduced Portland Cement content. 

 Incorporates small and fine particle sizes of non-Portland solid materials including, but not 

limited to, pozzolan(s), fly ash, silica sand/flour in concentrations > 20% BWOC.  

 Is formulated to reduce structural permeability. 

 Incorporates fluid loss and latex cement additive technologies known to block internal 

matrix communication of components vulnerable to carbonization.  

9.2.2 Casing, Tubing, and Packer Selection 

Details of the casing, tubing, and packer selection design criteria are provided in Appendix A to 

the Construction Plan that was submitted as part of the Class VI application for BRP CCS1, BRP 

CCS2, and BRP CCS3. There is no evidence that the interactions between the CO2 injectate and 

well construction materials will cause a loss of mechanical integrity. A summary of the material 

selection is provided below. 

Casing string materials for the Class VI wells are selected based on the risk of corrosion. Casing 

is made of alloy steel in zones where there is low risk of CO2 coming in contact with the casing. 

In zones where casing will be in contact with the CO2 and formation water, the casing is composed 

of corrosion resistant alloy (CRA). 

To determine the appropriate CRA, OLCV modeled the chemical reactions of the CO2 injectate 

stream and the Injection Zone brine at reservoir conditions using OLI Software to predict the in-

situ pH and the corrosion severity. Based on these results, OLCV selected 2507 Super Duplex 

stainless steel for its compatibility with the downhole conditions and its long-term durability. 

OLCV used L-80 tubing with TK805 internal coated tubing, connected with premium gas-tight 

VAM-TOP threaded connection and packers that are composed of nickel-plated/ Inconel 925 parts 

and HNBR (RGD) elastomers. 
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Verify that planned groundwater sampling or other 
above-confining-zone monitoring reflects the most up-
to-date information on site characteristics. 

OLCV conducted baseline sampling of the USDW. 
Sampling is proceeding as planned. Baseline data are in 
agreement with data acquired during construction of the 
USDW monitoring well. 

Verify that all monitoring wells that need to be installed 
prior to commencing injection are in place and properly 
constructed. 

OLCV installed all monitoring and support wells that 
were planned to be installed prior to commencement of 
CO2 injection operations: WW1, WW2, WW3, WW4, 
SLR2, and USDW1. OLCV converted the Shoe Bar 1 
and Shoe Bar 1AZ to monitor the Upper Confining 
Zone. No other well intervention activities are planned 
prior to commencement of CO2 injection.  

Confirm that plume and pressure front monitoring 
strategies are appropriate based on the most up-to-date 
geologic information, planned operational procedures, 
and computational modeling results. 

The baseline for plume and pressure front monitoring 
has commenced. Based on early results, OLCV 
interprets that the data may be used for plume and 
pressure front monitoring after the commencement of 
CO2 injection. See Section 5. 

Confirm that any surface air monitoring and/or soil gas 
monitoring (if required) remains appropriate based on 
the results of updated geologic information. 

Soil gas baseline data has commenced, and results are 
presented Section 5.2. 

Request and review a revised QASP if any testing or 
monitoring activities (or the associated QA/QC needs) 
change. 

OLCV revised the QASP based on final selection of 
monitoring devices and laboratory procedures. The 
QASP document will be submitted through the GSDT.  

 

10.5 Injection Well Plugging 

The Injection Well Plugging Plan for the BPR Project was updated to reflect as-constructed 

configurations of BRP CCS1, BRP CCS2, and BRP CCS3. Plug depths and cement volumes were 

adjusted in accordance with the formation tops encountered while drilling and the depths of 

perforations performed.  

Appendix A to the Injection Well Plugging Plan for the BRP Project was updated to reflect as-

constructed configurations of SLR2, WW1, WW2, WW3, and WW4 wells. Plug depths and 

cement volumes were adjusted in accordance with the formation tops encountered while drilling 

and the depths of perforations performed. Additionally, Appendix A was updated to reflect the 

conversion of Shoe Bar 1 to the SLR1 monitoring well, and Shoe Bar 1AZ to the ACZ1 monitoring 

well. 

Injection Well Plugging GSDT Submissions 

GSDT Module: Project Plan Submissions 

Tab(s): Injection Well Plugging tab 
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11.0 Other Pre-Injection Activities 

11.1 Experimental Geophone Array 
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12.0 Key Acronyms and Abbreviations 

2D  Two dimensional 
3D  Three dimensional 
AoR  Area of Review 
AP  Artificial Penetration 
API  American Petrolem Institute 
ATS  Average Time Series 
BOP  Blowout Preventer 
BRP Project Brown Pelican Project 
CBL  Cement Bond Log 
CBP  Central Basin Platform 
CCL  Casing Collar Log 
CR  Corner Reflectors 
CRA  Corrosion Resistant Alloy 
DAS  Distributed Acoustic Sensing 
DFA  Downhole Fluid Analysis 
DIC  Dissolved Inorganic Carbon 
DInSAR Differential Interferometric Synthetic Aperture Radar 
DITF  Drilling-induced Tensile Fractures 
DO  Dissolved Oxygen 
DTS  Distributed Temperature Sensing 
ECS  Elemental Capture Spectroscopy 
EOR  Enhanced Oil Recovery  
EPA  Environmental Protection Agency 
ESDV  Emergency Shutdown Valve 
FMI  Formation Micro Imager 
GPS  Global Positioning System 
ID  Inner Diameter 
LMWL  Local Meteoric Water Line 
Mc  Magnitude of Completeness 
MCL  Maximum Contaminant Level  
MD  Measured Depth 
mD  mili Darcies 
MDT  Modular Dynamic Formation Tester 
MICP  Mercury Injection Capillary Pressure 
MIT  Mechanical Integrity Test 
ML  Local Magnitude Level 
MPSR  Multi-sample production sample receptacles  
NCS  Net Confining Stress 
NMR  Nuclear Magnetic Resonance  
NMS  Net Mean Stress 
NTU  Nephelometric turbidity units  
OD  Outer Diameter 
OLCV  Oxy Low Carbon Ventures 
OPC  Ordinary Portland Cement 
ORP  Oxidation Reduction Potential  
Oxy  Occidental Petroleum Corporation 



Plan revision number: 4 

Plan revision date: 4/05/2025 

 

Pre-Operations Testing Plan for Brown Pelican CO2 Sequestration Project, Appendix B: Baseline Report  

Permit Number: R06-TX-0005 Page 272 of 277 

Contains Confidential Business Information 

P/T  Pressure / Temperature 
PISC  Post Injection Site Care  
PIT  Pressure Indicating Transmitters 
PLC  Programmable Logic Controller 
PNL  Pulsed Neutron Log 
PPP  Precise Point Processing 
PTA  Pressure Transient Analysis 
QC  Quality Control 
RCA  Routine Core analysis 
RFS  Reservoir Fluid Services 
RRC  The Railroad Commission of Texas 
RSWC  Rotary Sidewall Core 
SAR  Sodium Adsorption Ratio 
SCADA Supervisory Control and Data Acquisition  
SEM  Scanning Electon Microscopy 
SHMax  Maximum Horizontal Stress 
SME  Subject Matter Experts 
SOP  Standard Operating Proceedure 
SWD   Saltwater Disposal 
TD  Total Depth 
TDS  Total Dissolved Solids 
TEP  Threshold Entry Pressure 
TIT  Temperature Indicating Transmitters 
TLC  Tough Logging Conditions 
TOC  Total Organic Carbon 
TS  Thin Section 
TVD  True Vertical Depth 
TVDSS  True Vertical Depth relative to sea level 
TWDB  Texas Water Development Board 
UCS  Uniaxial Compressive Strength 
UIC  Underground Injection Control 
USCS  Unified Soil Classification System  
USDW  Underground Source of Drinking Water 
USGS  United States Geological Survey 
USIT  Ultrasonic Imaging Tool 
VDL  Variable Density Log 
VM  Velocity Model 
VSP  Vertical Seismic Profile 
XRD  X-ray Diffraction 
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