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used to obtain site-based information and additional characterization to complement the geological 
and numerical simulation models. The stratigraphic well Encanto 01 was designed with the goal 
of being converted into an in-zone monitoring well to track the CO2 plume extension and pressure 
front in the Frio and Miocene formations, as described in the Testing and Monitoring Plan.  
 
Additionally, the project plans to drill two new in-zone monitoring wells in Frio/Miocene injection 
zone to directly monitor the injection targets, one in-zone monitoring well in the Lower Miocene 
injection zone, six USDW monitoring wells (targeting the shallowest zone above the confining 
zone that was defined by the project as the deepest USWD), two water production wells in the Frio 
injection zone to manage increases in the reservoir pressure, and two water disposal wells . 
 
Since the shallowest above-confining zone has been defined as the base of the USDW, the six 
USDW monitoring wells will track the quality of the water and variations in geochemistry in the 
USDW. These shallow water wells will be produced and sampled based on the requirements 
described in the Testing and Monitoring Plan presented in this application.   
 
Location, well schematics, and construction details for the in-zone monitoring wells, above 
confining zone/USDW monitoring wells, water production wells, and water disposal wells are 
included in the Testing and Monitoring Plan of this application. 

3.0 Design Considerations for CO2 Injector Wells  

Bluebonnet CCS 1, Bluebonnet CCS 2, and Bluebonnet CCS 3 are designed to maximize the rate 
of injection and reduce the surface pressure and friction alongside the tubing, while maintaining 
the bottomhole pressure below 90% of the frac gradient. A nodal analysis using PROSPER 
software performed sensitivities on the tubing size, rate of erosion, stresses, operating pressures, 
and potential movement of the tubulars. The injection rate may continue to be refined as the project 
acquires, processes, evaluates, and interprets additional data.  
 
Well materials and equipment were selected based on the maximum operating conditions expected 
during the life of the well and the compatibility with the expected CO2 stream, to ensure 
mechanical integrity and reliability of the system during the life of the project.  
 
The selected design provides enough clearance to deploy pressure and temperature gauges on the 
tubing and continuous surveillance of external mechanical integrity through an external fiber optic 
cable.  
 
During the design process, the project team integrated years of experience and data collected by 
Oxy (the parent company of Bluebonnet Sequestration Hub, LLC) as a CO2 operator in enhanced 
oil recovery (EOR) fields, with the expertise of worldwide-recognized providers of tubulars, 
cementing services companies, and downhole and surface equipment manufacturers, amongst 
others to complete the final design of the CO2 injectors.  
 
The operating conditions expected during the life of the CO2 injector wells are shown in Tables 
CON-1, CON-2, and CON-3. Table CON-4 shows the CO2 specifications of Bluebonnet Hub.   
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4.0 Well Design Bluebonnet CCS 1 - CO2 Injector Well  

The Bluebonnet CCS 1 well design includes three main sections: conductor casing, surface casing, 
and long string casing to cover the USDW, provide integrity while drilling the injection zone, 
acquire formation data, isolate the target formation, and provide mechanical support to run the 
upper completion.  
 
Figures CON-1, CON-2 and CON-3 show the proposed well schematics for Bluebonnet CCS 1 for 
the original completion, first recompletion, and second recompletion, respectively. 

 

Figure CON-1: Bluebonnet CCS 1 well schematic – original completion. 
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Figure CON-2: Bluebonnet CCS 1 well schematic – first recompletion. 
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Figure CON-3: Bluebonnet CCS 1 well schematic – second recompletion. 
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4.7 Bluebonnet CCS 1 Procedure 

4.7.1 Conductor  

 Perform a field inspection of the location to identify any potential hazard during mobilization 

of the equipment (power lines, obstacles, road conditions, buried lines, etc.).  

 Perform a pre-spud meeting and discuss the drilling procedure, emergency and response plans, 

and stop-work authority program.   

 Mobilize auger.  

 Auger  hole to a depth of t.  

 Set a  conductor on the bottom and pump cement.   

 Move equipment off location and secure the site. 

 

4.7.2 Surface  

 Perform a field inspection of the location to identify any potential hazard during mobilization 

of the equipment (power lines, obstacles, road conditions, buried lines, etc.).  

 Mobilize the rig to the location.  

 Rig up equipment.   

 Perform rig inspection. Identify and correct any substandard conditions.  

 Perform pre-Section meeting and discuss the drilling procedure, emergency and response 

plans, and stop-work authority program.   

 Mix and hydrate gel mud (freshwater-based). Ensure that all solid control equipment is 

installed and operating properly.  

 Pick up  directional bottomhole assembly (BHA).  

 Run in hole to base of conductor and drill out.  

 Drill  surface hole to surface casing TD.  

 Pump viscous pills and circulate until the well is clean, a minimum of two complete bottoms 

up. 

 Perform wiper trip to surface to condition the hole. Keep a record of the fill volume and the 

level of the tanks to identify potential losses or influx.  

 Circulate until the well is clean. 

 Pull out of the hole and rack back drill pipe. 

 Perform logging safety meeting and discuss operational plan and risks.   

 Rig up logging unit and equipment.  

 Run electric logs per program. 

 Rig down logging unit and equipment. 

 Condition the rig floor and prepare to run casing.  

 Perform casing run safety meeting and discuss operational plan and risks.  
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 Make up shoe track and run  surface casing to TD. Break circulation every 10 joints. 

 Circulate and prepare to cement surface casing. 

 Hold a pre-cement meeting. Validate volumes by caliper and review the slurry test, thickening 

time, and time planned for the operation. Identify the person to keep track of the pumped 

volumes, tank levels, and returns.  

 Rig up cementing equipment and test lines at 250 psi and at 5,000 psi. Secure the area while 

performing high-pressure operations.  

 Pump 40-80 bbls of fresh water as a preflush.  

 Mix and pump the cement slurries according to the cementing program. Take two samples of 

each slurry to check hardness and keep them for QAQC. Take one water sample.   

 Drop the top plug. If a cementing head is used, make sure the plug indicator is functioning 

correctly. Displace the cement with fresh water. Check returns and measure the tank level 

before, during, and after the cementing operation.   

 Reduce the displacement rate when 10 bbls before bumping the plug.  

 Test casing with 500 psi over the final displacing pressure. Hold the pressure for 5 minutes and 

release. Check the backflow to the pumping truck.  

 Rig down cementing equipment. 

 Wait on cement to reach 500 psi.  

 Perform pre-wellhead and nipple up safety meeting and discuss the operational plan and risks.   

 Install wellhead A Section.   

 Nipple up the  BOP stack.   

 Perform pressure testing safety meeting and discuss operational plan and risks.   

 Test casing to 1,500 psi, BOPE to 3,000 psi.   

 

4.7.3 Long String Section 

 Perform pre-section meeting and discuss the drilling procedure, emergency and response plans, 

and stop-work authority program.   

 Change out pits from water-based mud (WBM) to synthetic-based mud (SBM). Ensure that all 

solid control equipment is installed and operating properly.  

 Pick up  directional BHA.  

 Run in hole to base of surface casing. 

 Displace WBM for SBM and circulate the well.  

 Conduct choke drill prior to drilling out.  

 Drill out  surface casing shoe.  

 Drill 10 ft of formation and conduct FIT.  

 Drill  hole to TD based on the directional plan. Surveys must be taken minimum 

every 100 ft. Pump sweep pills to improve hole cleaning based on the hydraulic simulations. 

Claimed as PBI

Claimed as PBI

Claimed as PBI

Claimed as PBI

Claimed as PBI



Plan revision number: 1 
Plan revision date: 05/29/24 

Injector Well Construction Details Plan for Bluebonnet Sequestration Hub 
Permit Number: R06-TX-0010 Page 23 of 87 

Confidential Business Information  
 

If signs of drag or hole-cleaning issues are observed, increase the frequency of pumping the 

sweep pills.  

 Pump viscous pills and circulate a minimum of two bottoms up or until the returns of cuttings 

in the shaker are minimal and prepare to trip out of the hole. 

 Perform a wiper trip to the surface casing shoe to condition the hole.  

 Pull out of the hole and rack back drill pipe and BHA. Keep a record of the fill volume and the 

level of the tanks to identify potential losses or influx.  

 Perform logging safety meeting and discuss the operational plan and risks.   

 Rig up logging truck and equipment.  

 Execute logging and sampling operations per the program.  

 Rig down logging truck. 

 Perform clean out safety meeting and discuss the operational plan and risks.   

 Pick up  cleanout BHA.   

 Run in the hole to TD, circulating and reaming as hole conditions require.  

 Circulate and prepare to trip out of the hole.  

 Perform tripping safety meeting and discuss the operational plan and risks.   

 Conduct flow check.  

 Pull out of the hole. Keep a record of the fill volume and the level of the tanks to identify 

potential losses or influx.  

 Perform casing run safety meeting and discuss the operational plan and risks.   

 Rig up and install the casing running tool and the casing slips and test the correct function of 

the tools.  

 Rig up the spooler and the equipment to run the fiber optic cable alongside the casing. Follow 

fiber optic provider recommendations to install the external centralizers, clamps, bands, and 

markers joints.  

  

Note 1: The casing must be ordered, inspected, and drifted on the rack a minimum of two days 

before the run. Make sure a marker joint is located at the top of injection zone.  
  
Note 2: Run centralizers simulation with the final trajectory and caliper to adjust to final 

conditions of the well and target a minimum  standoff.   
  
Note 3: Stage cementing tools and casing float equipment should be ordered at least two days 

before the operation for inspection on location.  

  

 Make up float equipment with two joints of shoe track. Use liquid welding on the float 

equipment.  

 Run long string casing per program, coordinating running speed with the fiber optic 

installation.  
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 Once on the bottom, start circulation with a low flow rate and increase it gradually to the target 

flow rate for the cementing job. Circulate at least two bottoms up or until the well is clean.  

 Hold cementing safety meeting. Validate volumes by caliper and review the slurry test, 

thickening time, and time planned for the operation. Identify the person to keep track of the 

pumped volumes, tank levels, and returns.  

 Test cementing lines at 250 psi and at 5,000 psi, each for 5 minutes. Secure the area while 

executing high-pressure operations. Start first stage of the cementing job.  

 Pump cementing spacers. Mix and pump the cement slurry per program. Take two samples of 

the slurry for QAQC and two samples of the mixing water.   

 Drop the top plug and displace the cement. Ten bbls before the plug reaches the float collar, 

reduce the rate. Bump the plug and increase 500 psi over the circulating pressure. Hold the 

pressure for 5 minutes. Release pressure and check the backflow to the cementing unit.   

 Drop the plug/bomb to open the stage tool according to manufacturer (follow specific 

procedure by provider and model of the tool). Circulate the annular.  

 Wait on cement from the first stage. Waiting time will be based on slurry design and specific 

cementing program.  

 Perform second stage of the cementing job. Test cementing lines at 250 psi and at 5,000 psi, 

each for 5 minutes. Secure the area while executing high-pressure operations.  

  Pump cementing spacers. Mix and pump the cement slurry per program, take two samples of 

the slurry for QAQC and samples of the mixing water.   

 Drop plug and displace the cement with inhibited brine. Reduce the rate 20 bbl before the plug 

reaches the float collar. Bump the plug and increase the required pressure by the 

manufacturer’s recommendation over the circulating pressure to close the tool. Release 

pressure slowly and check the backflow to the cementing unit.  

  
Note: This is a standard process for stage tool application; however, it is recommended to 

evaluate the different methods in the market to include annular packers in combination with 

circulating ports that could improve the seal, reduce the wait on cement time, and optimize 

time and cost. 

    
 Rig down cementing equipment.  

 Perform nipple down safety meeting and discuss the operational plan and risks.   

 Lift the BOPs.   

 Install casing slips, threading the fiber optic cable through the port.   

 Cut casing and install pack off and fiber optic connectors.  

 Wait on cement to reach 500 psi.  

 Continue installation of section B and wellhead.  

 Rig down drilling equipment. 
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4.7.4 Original Completion 

 Perform a field inspection of the location to identify any potential hazard during mobilization 

of the equipment (power lines, obstacles, road conditions, buried lines, etc.).  

 Mobilize the rig to the location.  

 Rig up equipment.   

 Nipple up the BOP.  

 Test the BOP.  

 Pick up the work string and bit to clean cement.   

 Run in the hole and tag the stage tool.  

 Circulate with brine 9.8-10 ppg. 

 Pressure and test casing to 300 psi for 5 minutes.  

 Drill out the stage tool and clean the casing to the top of the float collar.   

 Circulate brine. 

 Test casing for 30 minutes with 1,000 psi. If the pressure decreases more than 10% in 30 

minutes, bleed pressure, check surface lines and surface connections, and repeat the test. If the 

failure persists, the operator may require assessing the root cause and correcting it.  

 Pull the BHA out of the hole.  

 Perform safety meeting to discuss logging and perforating operations.   

 Rig up logging unit.  

 Run CBL/VDL or USIT as well as Casing Inspection Log as per program.  

 Rig down logging unit.  

 Rig up spooler and prepare rig floor to run upper completion.  

 Run completion assembly per program.  

 Circulate the well with inhibited packer fluid.  

 Set packer as per program and test annulus to 1,000 psi.  

 Install tubing sections, cable connector, and tubing hanger.  

 Rig up logging unit and lubricator.  

 Run cased hole logs through tubing by program. 

 Run perforating guns, minimum of 6 shots per foot (spf). Perforation intervals will be defined 

with final log and correlation.  

 Install backpressure valve.  

 Rig down logging unit and surface equipment. 

 Install injection tree.  

 Rig down equipment.  

 Perform and injectivity test/step rate test and falloff test.  



Plan revision number: 1 
Plan revision date: 05/29/24 

Injector Well Construction Details Plan for Bluebonnet Sequestration Hub 
Permit Number: R06-TX-0010 Page 26 of 87 

Confidential Business Information  
 

5.0 Well Design Bluebonnet CCS 2 - CO2 Injector Well  

The Bluebonnet CCS 2 well design includes three main sections: conductor casing, surface casing, 
and long string casing to cover the USDW, provide integrity while drilling the injection zone, 
acquire formation data, isolate the target formation, and provide mechanical support to run the 
upper completion.  
 
Figures-CON 6 and CON-7 show the proposed well schematic for Bluebonnet CCS 2 for the 
original completion and the recompletion, respectively. 

 
Figure CON-6: Bluebonnet CCS 2 well schematic – original completion. 
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Figure CON-7: Bluebonnet CCS 2 well schematic – recompletion. 
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5.7 Bluebonnet CCS 2 Procedure 

5.7.1 Conductor  

 Perform a field inspection of the location to identify any potential hazard during mobilization 

of the equipment (power lines, obstacles, road conditions, buried lines, etc.).  

 Perform pre-spud meeting and discuss the drilling procedure, emergency and response plans, 

and stop-work authority program.   

 Mobilize auger.  

 Auger  hole to a depth of  ft.  

 Set a  conductor on bottom and pump cement.   

 Move equipment off location and secure the site. 

 

5.7.2 Surface  

 Perform a field inspection of  the location to identify any potential hazard during mobilization 

of the equipment (power lines, obstacles, road conditions, buried lines, etc.).  

 Mobilize rig to the location.  

 Rig up equipment.   

 Perform rig inspection. Identify and correct any substandard conditions.  

 Perform pre-Section meeting and discuss the drilling procedure, emergency and response 

plans, and stop-work authority program.   

 Mix and hydrate gel mud (freshwater-based). Ensure that all solid control equipment is 

installed and operating properly.  

 Pick up  directional bottom hole assembly (BHA).  

 Run in hole to base of conductor and drill out.  

 Drill  surface hole to surface casing TD.  

 Pump viscous pills and circulate until well is clean, a minimum of two complete bottoms up. 

 Perform wiper trip to surface to condition the hole. Keep a record of the fill volume and the 

level of the tanks to identify potential losses or influx.  

 Circulate until the well is clean. 

 Pull out of the hole and rack back drill pipe. 

 Perform logging safety meeting and discuss the operational plan and risks.   

 Rig up logging unit and equipment.  

 Run electric logs per program. 

 Rig down logging unit and equipment. 

 Condition the rig floor and prepare to run casing.  

 Perform casing run safety meeting and discuss the operational plan and risks.  

 Make up shoe track and run  surface casing to TD. Break circulation every 10 joints. 
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 Circulate and prepare to cement surface casing. 

 Hold a pre-cement meeting. Validate volumes by caliper and review the slurry test, thickening 

time, and time planned for the operation. Identify the person to keep track of the pumped 

volumes, tank levels, and returns.  

 Rig up cementing equipment and test lines at 250 psi and at 5,000 psi. Secure the area while 

performing high-pressure operations.  

 Pump 40-80 bbl of fresh water as a preflush.  

 Mix and pump the cement slurries according to the cementing program. Take two samples of 

each slurry to check hardness and keep them for QAQC. Take one water sample.   

 Drop the top plug. If a cementing head is used, make sure the plug indicator is functioning 

correctly. Displace the cement with fresh water. Check returns and measure the tank level 

before, during, and after the cementing operation.   

 Reduce the displacement rate 10 bbl before bumping the plug.  

 Test casing with 500 psi over the final displacing pressure. Hold the pressure for 5 minutes and 

release. Check the backflow to the pumping truck.  

 Rig down cementing equipment. 

 Wait on cement to reach 500 psi.  

 Perform pre-wellhead and nipple up safety meeting and discuss the operational plan and risks.   

 Install wellhead A Section.   

 Nipple up the  BOP stack.   

 Perform pressure testing safety meeting and discuss the operational plan and risks.   

 Test casing to 1500 psi and BOPE to 3000 psi.   

 

5.7.3 Long String Section 

 Perform pre-section meeting and discuss the drilling procedure, emergency and response plans, 

and stop-work authority program.   

 Change out pits from WBM to SBM. Ensure that all solid control equipment is installed and 

operating properly.  

 Pick up  directional BHA.  

 Run in hole to base of surface casing. 

 Displace WBM for SBM and circulate well.  

 Conduct choke drill prior to drilling out.  

 Drill out  surface casing shoe.  

 Drill 10 ft of formation and conduct FIT.  

 Drill  hole to TD based on directional plan. Survey must be taken minimum every 

100 ft. Pump sweep pills to improve hole-cleaning base on the hydraulics simulations. If signs 
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of drag or hole-cleaning issues are observed, increase the frequency of pumping of the sweep 

pills.  

 Pump viscous pills and circulate minimum of two bottoms up or until the returns of cuttings in 

the shaker are minimum, and prepare to trip out of hole. 

 Perform a wiper trip to the surface casing shoe to condition the hole.  

 Pull out of the hole and rack back drill pipe and BHA. Keep a record of the fill volume and the 

level of the tanks to identify potential losses or influx.  

 Perform logging safety meeting and discuss the operational plan and risks.   

 Rig up logging truck and equipment.  

 Execute logging and sampling operations as per program.  

 Rig down logging truck. 

 Perform clean out safety meeting and discuss the operational plan and risks.   

 Pick up  clean out BHA.   

 Run in hole to TD, circulating and reaming as hole conditions require.  

 Circulate and prepare to trip out of hole.  

 Perform tripping safety meeting and discuss the operational plan and risks.   

 Conduct flow check.  

 Pull out of the hole. Keep a record of the fill volume and the level of the tanks to identify 

potential losses or influx.  

 Perform casing run safety meeting and discuss the operational plan and risks.   

 Rig up and install the casing running tool and casing slips, test the correct function of the tools.  

 Rig up the spooler and equipment to run the fiber optic cable alongside the casing. Follow fiber 

optic provider recommendation to install the external centralizers, clamps, bands, and markers 

joints.  

  

Note 1: The casing must be ordered, inspected, and drifted on the rack minimum two days 

before the run. Make sure a marker joint is located at the top of the injection zone.  
  
Note 2: Run centralizers simulation with the final trajectory and caliper to adjust to final 

conditions of the well and target minimum  standoff.   
  
Note 3: Stage cementing tools and casing float equipment should be ordered at least two days 

before the operation to be able to be inspected on location.  

  

 Make up float equipment with two joints of shoe track. Use liquid welding on the float 

equipment.  

 Run long string casing per program, coordinate running speed with the fiber optic installation.  

 Once on bottom, start circulation with low flow rate and increase it gradually to reach the target 

flow rate for the cementing job. Circulate at least 2 bottoms up or until the well is clean.  
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 Hold cementing safety meeting. Validate volumes by caliper and review the slurry test, 

thickening time, and time planned for the operation. Identify the person to keep track of the 

pumped volumes, tank levels, and returns.  

 Test cementing lines at 250 psi and at 5,000 psi, each for 5 minutes . Secure the area while 

executing high-pressure operations. Start the first stage of the cementing job.  

 Pump cementing spacers. Mix and pump the cement slurry per program, take two samples of 

the slurry for QAQC and samples of the mixing water.   

 Drop the top plug and displace the cement. Reduce the rate 10 bbl before the plug reaches the 

float collar. Bump the plug and increase 500 psi over the circulating pressure. Hold the pressure 

for 5 minutes. Release pressure and check the backflow to the cementing unit.   

 Drop the plug/bomb to open the stage tool according to the manufacturer (follow specific 

procedure by provider and model of the tool). Circulate the annulus.  

 Wait on cement from the first stage. Waiting time will be based on slurry design and specific 

cementing program.  

 Perform second stage of the cementing job. Test cementing lines at 250 psi and at 5,000 psi, 

each for 5 minutes. Secure the area while executing high-pressure operations.  

  Pump cementing spacers. Mix and pump the cement slurry per program, take two samples of 

the slurry for QAQC and samples of the mixing water.   

 Drop plug and displace the cement with inhibited brine. Reduce the rate 20 bbl before the plug 

reaches the float collar. Bump the plug and increase the required pressure by the 

manufacturer’s recommendation over the circulating pressure to close the tool. Release 

pressure slowly and check the backflow to the cementing unit.  

  
Note: This is a standard process for stage tool application; however, its recommended to 

evaluate the different methods in the market to include annular packers in combination with 

circulating ports that could improve the seal, reduce the wait on cement time, and optimize 

time and cost. 

    
 Rig down cementing equipment.  

 Perform nipple down safety meeting and discuss the operational plan and risks.   

 Lift BOPs.   

 Install casing slips threading the fiber optic cable through the port.   

 Cut casing and install pack off and fiber optic connectors.  

 Wait on cement to reach 500 psi.  

 Continue installation of section B and wellhead.  

 Rig down drilling equipment. 
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5.6.4 Original Completion 

 Perform a field inspection of the location to identify any potential hazard during mobilization 

of the equipment (power lines, obstacles, road conditions, buried lines, etc.).  

 Mobilize rig to the location.  

 Rig up equipment.   

 Nipple up BOP  

 Test BOP  

 Pick up work string and bit to clean cement.   

 Run in the hole and tag the stage tool.  

 Circulate with brine 9.8-10 ppg. 

 Pressure and test casing to 300 psi for 5 minutes.  

 Drill out the stage tool and clean the casing to the top of the float collar.   

 Circulate brine. 

 Test casing for 30 minutes with 1,000 psi. If the pressure decreases more than 10% in 30 

minutes, bleed pressure, check surface lines and surface connections, and repeat test. In the 

failure persists, the operator may require assessing the root cause and correct it.  

 Pull BHA out of the hole.  

 Perform safety meeting to discuss logging and perforating operations.   

 Rig up logging unit.  

 Run CBL/VDL or USIT as well as Casing Inspection Log as per program.  

 Rig down logging unit.  

 Rig up spooler and prepare rig floor to run upper completion.  

 Run completion assembly per program.  

 Circulate well with inhibited packer fluid.  

 Set packer as per program and test annulus to 1000 psi.  

 Install tubing sections, cable connector, and tubing hanger.  

 Rig up logging unit and lubricator.  

 Run cased hole logs through tubing by program. 

 Run perforating guns, minimum of 6 shots per foot (spf). Perforation intervals will be defined 

with final log and correlation.  

 Install backpressure valve.  

 Rig down logging unit and surface equipment. 

 Install injection tree.  

 Rig down equipment.  

 Perform and injectivity test, step rate test, and fall off test.  
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6.0 Well Design Bluebonnet CCS 3 - CO2 Injector Well  

The Bluebonnet CCS 3 well design includes three main sections: conductor casing, surface casing, 
and long string casing to cover the USDW, provide integrity while drilling the injection zone, 
acquire formation data, isolate the target formation, and provide mechanical support to run the 
upper completion.  
 
Figures CON-9, CON-10 and CON-11 show the proposed well schematics for Bluebonnet CCS 3 
for the original completion and recompletions. 

 

Figure CON-9: Bluebonnet CCS 3 well schematic – original completion. 
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Figure CON-10: Bluebonnet CCS 3 well schematic – first recompletion. 
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Figure CON-11: Bluebonnet CCS 3 well schematic – second recompletion. 
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6.7 Bluebonnet CCS 3 Procedure 

6.7.1 Conductor  

 Perform a field inspection of the location to identify any potential hazard during mobilization 

of the equipment (power lines, obstacles, road conditions, buried lines, etc.).  

 Perform Pre-Spud meeting and discuss the drilling procedure, emergency and response plans, 

and stop-work authority program.   

 Mobilize auger.  

 Auger  hole to a depth of   

 Set a  conductor on bottom and pump cement.   

 Move equipment off location and secure the site. 

6.7.2 Surface  

 Perform a field inspection of the location to identify any potential hazard during mobilization 

of the equipment (power lines, obstacles, road conditions, buried lines, etc.).  

 Mobilize rig to the location.  

 Rig up equipment.   

 Perform rig inspection. Identify and correct any substandard conditions.  

 Perform pre-Section meeting and discuss the drilling procedure, emergency and response 

plans, and stop-work authority program.   

 Mix and hydrate gel mud (freshwater-based). Ensure that all solid control equipment is 

installed and operating properly.  

 Pick up  directional bottom hole assembly (BHA).  

 Run in hole to base of conductor and drill out.  

 Drill  surface hole to surface casing TD.  

 Pump viscous pills and circulate until well is clean, a minimum of two complete bottoms up. 

 Perform wiper trip to surface to condition the hole. Keep a record of the fill volume and level 

of the tanks to identify potential losses or influx.  

 Circulate until the well is clean. 

 Pull out of the hole and rack back drill pipe. 

 Perform logging safety meeting and discuss the operational plan and risks.   

 Rig up logging unit and equipment.  

 Run electric logs per program. 

 Rig down logging unit and equipment. 

 Condition the rig floor and prepare to run casing.  

 Perform casing run safety meeting and discuss the operational plan and risks.  

 Make up shoe track and run  surface casing to TD. Break circulation every 10 joints. 

 Circulate and prepare to cement surface casing. 
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 Hold a pre-cement meeting. Validate volumes by caliper and review the slurry test, thickening 

time, and time planned for the operation. Identify the person to keep track of the pumped 

volumes, tank levels, and returns.  

 Rig up cementing equipment and test lines at 250 psi and at 5,000 psi. Secure the area while 

performing high-pressure operations.  

 Pump 40-80 bbl of fresh water as a preflush.  

 Mix and pump the cement slurries according to the cementing program. Take two samples of 

each slurry to check hardness and keep them for QAQC. Take one water sample.   

 Drop the top plug. If a cementing head is used, make sure the plug indicator is functioning 

correctly. Displace the cement with fresh water. Check returns and measure the tank level 

before, during, and after the cementing operation.   

 Reduce the displacement rate 10 bbl before bumping the plug.  

 Test casing with 500 psi over the final displacing pressure. Hold the pressure for 5 minutes and 

release. Check the backflow to the pumping truck.  

 Rig down cementing equipment. 

 Wait on cement to reach 500 psi.  

 Perform pre-wellhead and nipple up safety meeting and discuss the operational plan and risks.   

 Install wellhead A Section.   

 Nipple up the  BOP stack.   

 Perform pressure testing safety meeting and discuss the operational plan and risks.   

 Test casing to 1500 psi, BOPE to 3000 psi.   

 

6.7.3 Long String Section 

 Perform pre-section meeting and discuss drilling procedure, emergency and response plans, 

and stop-work authority program.   

 Change out pits from WBM to SBM. Ensure that all solid control equipment is installed and 

operating properly.  

 Pick up  directional BHA.  

 Run in hole to base of surface casing. 

 Displace WBM for SBM and circulate well.  

 Conduct choke drill prior to drilling out.  

 Drill out  surface casing shoe.  

 Drill 10 ft of formation and conduct FIT.  

 Drill  hole to TD based on the directional plan. Survey must be taken a minimum of 

every 100 ft. Pump sweep pills to improve hole cleaning based on the hydraulic simulations. 

If signs of drag or hole-cleaning issues are observed, increase the frequency of pumping of the 

sweep pills.  

Claimed as PBI

Claimed as PBI

Claimed as PBI

Claimed as PBI



Plan revision number: 1 
Plan revision date: 05/29/24 

Injector Well Construction Details Plan for Bluebonnet Sequestration Hub 
Permit Number: R06-TX-0010 Page 58 of 87 

Confidential Business Information  
 

 Pump viscous pills and circulate a minimum of two bottoms up or until the returns of cuttings 

in the shaker are minimum, and prepare to trip out of hole. 

 Perform a wiper trip to the surface casing shoe to condition the hole.  

 Pull out of the hole and rack back drill pipe and BHA. Keep a record of the fill volume and 

level of the tanks to identify potential losses or influx.  

 Perform logging safety meeting and discuss the operational plan and risks.   

 Rig up logging truck and equipment.  

 Execute logging and sampling operations as per program.  

 Rig down logging truck. 

 Perform clean out safety meeting and discuss the operational plan and risks.   

 Pick up  clean out BHA.   

 Run in hole to TD, circulating and reaming as hole conditions require.  

 Circulate and prepare to trip out of hole.  

 Perform tripping safety meeting and discuss the operational plan and risks.   

 Conduct flow check.  

 Pull out of the hole. Keep a record of the fill volume and level of the tanks to identify potential 

losses or influx.  

 Perform casing run safety meeting and discuss the operational plan and risks.   

 Rig up and install the casing running tool and casing slips, test the correct function of the tools.  

 Rig up the spooler and equipment to run the fiber optic cable alongside the casing. Follow fiber 

optic provider recommendations to install the external centralizers, clamps, bands, and markers 

joints.  

  

Note 1: The casing must be ordered, inspected, and drifted on the rack minimum two days 

before the run. Make sure a marker joint is located at the top of the injection zone.  
  
Note 2: Run centralizers simulation with the final trajectory and caliper to adjust to final 

conditions of the well and target minimum  standoff.   
  
Note 3: Stage cementing tools and casing float equipment should be ordered at least two days 

before the operation to be able to be inspected on the location.  

  

 Make up float equipment with two joints of shoe track. Use liquid welding on the float 

equipment.  

 Run long string casing per program, coordinate running speed with the fiber optic installation.  

 Once on bottom, start circulation with low flow rate and increase it gradually to reach the target 

flow rate for the cementing job. Circulate at least 2 bottoms up or until the well is clean.  
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 Hold cementing safety meeting. Validate volumes by caliper and review the slurry test, 

thickening time, and time planned for the operation. Identify the person to keep track of the 

pumped volumes, tank levels, and returns.  

 Test cementing lines at 250 psi and at 5,000 psi, each for 5 minutes. Secure the area while 

executing high-pressure operations. Start first stage of the cementing job.  

 Pump cementing spacers. Mix and pump the cement slurry per program, take two samples of 

the slurry for QAQC and samples of the mixing water.   

 Drop top plug and displace the cement. Reduce the rate 10 bbl before the plug reaches the float 

collar. Bump the plug and increase 500 psi over the circulating pressure. Hold the pressure for 

5 minutes. Release pressure and check the backflow to the cementing unit.   

 Drop the plug/bomb to open the stage tool according to the manufacturer (follow specific 

procedure by provider and model of the tool). Circulate the annulus.  

 Wait on cement from the first stage. Waiting time will be based on slurry design and specific 

cementing program.  

 Perform second stage of the cementing job. Test cementing lines at 250 psi and at 5,000 psi, 

each for 5 minutes. Secure the area while executing high-pressure operations.  

  Pump cementing spacers. Mix and pump the cement slurry per program, take two samples of 

the slurry for QAQC and samples of the mixing water.   

 Drop plug and displace the cement with inhibited brine. Reduce the rate 20 bbl before the plug 

reaches the float collar. Bump the plug and increase required pressure by the manufacturer’s 

recommendation over the circulating pressure to close the tool. Release pressure slowly and 

check the backflow to the cementing unit.  

  
Note: This is a standard process for stage tool application; however, its recommended to 

evaluate the different methods in the market to include annular packers in combination with 

circulating ports that could improve the seal, reduce the wait on cement time, and optimize 

time and cost. 

   
 Rig down cementing equipment.  

 Perform nipple down safety meeting and discuss the operational plan and risks.   

 Lift the BOPs.   

 Install casing slips threading the fiber optic cable through the port.   

 Cut casing and install packoff and fiber optic connectors.  

 Wait on cement to reach 500 psi.  

 Continue installation of section B and wellhead.  

 Rig down drilling equipment. 
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6.7.4 Original Completion 

 Perform a field inspection of onthe location to identify any potential hazard during 

mobilization of the equipment (power lines, obstacles, road conditions, buried lines, etc.).  

 Mobilize rig to the location.  

 Rig up equipment.   

 Nipple up BOP  

 Test BOP  

 Pick up work string and bit to clean cement.   

 Run in the hole and tag the stage tool.  

 Circulate with brine 9.8-10 ppg. 

 Pressure and test casing to 300 psi for 5 minutes.  

 Drill out the stage tool and clean the casing to the top of the float collar.   

 Circulate brine. 

 Test casing for 30 minutes with 1000 psi. If the pressure decreases more than 10% in 30 

minutes, bleed pressure, check surface lines and surface connections, and repeat test. In the 

failure persists, the operator may require assessing the root cause and correct it.  

 Pull BHA out of the hole.  

 Perform safety meeting to discuss logging and perforating operations.   

 Rig up logging unit.  

 Run CBL/VDL or USIT as well as Casing Inspection Log as per program.  

 Rig down logging unit.  

 Rig up spooler and prepare rig floor to run upper completion.  

 Run completion assembly per program.  

 Circulate well with inhibited packer fluid.  

 Set packer as per program and test annulus to 1000 psi.  

 Install tubing sections, cable connector, and tubing hanger.  

 Rig up logging unit and lubricator.  

 Run cased hole logs through tubing by program. 

 Run perforating guns, minimum of 6 shots per foot (spf). Perforation intervals will be defined 

with final log and correlation.  

 Install backpressure valve.  

 Rig down logging unit and surface equipment. 

 Install injection tree.  

 Rig down equipment.  

 Perform and injectivity test, step rate test, and fall off test.  
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Figure CON-15: Example of technical specification for Super 25 Chrome material. 
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The tubing was sized using PROSPER software for the IPM suit to develop the nodal analysis 
evaluation. Several iterations were performed changing well configurations as well as surface and 
reservoir conditions such as inlet temperature, injection pressure, skin, and reservoir pressure, 
amongst others.  
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Figure CON-16: Example of internal coating for CO2 injector well tubing. 
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Figure CON-18: Surface section tail slurry example for CO2 injector well. 

B.2 Long String Section 

The long string section will be cemented through direct circulation using a combination of lead 
and tail slurries. The work will be performed in two stages to reduce the equivalent circulating 
density (ECD) in the weak parts of the wellbore and decrease the risk of lost circulation while 
cementing due to the long column of cement.  A detailed report of the cementing simulation is 
presented in Appendix F to illustrate the limitation of cementing the long string section in a single 
stage. 
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Appendix C: Blow Out Preventors and Wellhead Design for CO2 Injector Wells 

C.1 Blowout Preventer Equipment (BOPE) 

 The BOPE must be API-monogrammed and adhere to API Standard 53 and Specifications 
16A and 16C, as a minimum, and meet or exceed all applicable regulatory specifications.  

 The BOPE other than annular preventers must have a minimum working pressure 
exceeding the maximum anticipated surface pressure (MASP). 

 All BOPE stacks must incorporate a set of blind rams. 

 All rigs must have a calibrated trip tank. The trip tank and sheet are used to measure the 
fluid required to fill or displace from the hole during all tripping operations, including the 
running casing or completion strings.  

 A full opening safety valve (FOSV) and an inside BOP safety valve (IBOPSV) must be 
always available on the rig floor for each drill pipe, drill collar size, and connection type 
in use.  

 If a wireline lubricator is used for wireline operations, it shall not be the type that slips into 
and is held by the annular preventer or rams. A hydraulic cutter or other means of safely 
cutting the wireline must be available if a lubricator is not in use. 

C.2 Choke Manifolds and Kill Line 

 The choke manifold must be API-monogrammed, meet API SPEC 16C as a minimum, and 
meet or exceed all applicable regulatory specifications. 

 All BOPE must include a choke manifold with at least one remotely operated choke and 
one manual choke installed.  

 Flare/vent lines must be as long as practical (a minimum of 100 ft from the well center), 
be as straight as possible (without sumps, collection areas, or uphill flow areas to prevent 
fluid buildup and resulting backpressure), and be securely anchored. 

C.3 Closing Units 

 The BOPE closing units must adhere to API Specification 16D and API Standard 53, as a 
minimum, and meet or exceed all applicable regulatory specifications. 

 The BOPE control systems must include full controls on the closing unit and at least one 
remote control station. One control station must be located within 10 ft of the driller's 
console. 

 The BOPE closing units must have two separate charging pumps with two independent 
power sources, as specified in API Specification 16D, or have N2 bottle backup. 
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C.4 Pressure Testing 

 The BOPE components (including the BOP stack, choke manifold, and choke lines) must 
be pressure-tested at the following frequency:  

o When installed. If the BOPE is stump tested, only the new connections are required 
to be tested at installation. 

o Before 21 days have elapsed since the last BOPE pressure test. When the 21-day 
test is due soon, consider testing the BOPE prior to drilling any H2S, abnormal 
pressure, or lost return zones to avoid having to test while drilling these intervals. 

o Anytime a BOPE connection seal is broken, the break must be pressure tested. 

C.5 Wellhead Design for CO2 Injector Wells 

The wellhead design was based on the expected maximum pressure expected on the surface during 
construction, maintenance, and injection operations. The materials were selected according to the 
risk of corrosion due to the exposure wet CO2 and potential extreme operating conditions during 
emergency scenarios.  

The wellhead is composed of the following parts: 
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Appendix D : Stress Check Reports Bluebonnet CCS 1, Bluebonnet CCS 2 and Bluebonnet 
CCS 3. 
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Figure CON-25 shows the internal load profiles for the selected load scenarios. 

Figure CON-25: Internal pressure profiles applied for 5 ½-in. tubing design. 
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Figure CON-26 shows the external load profiles for the selected load scenarios. 

Figure CON-26: External pressure profiles applied for 5 ½-in. tubing design. 
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Appendix F: Long String Cementing Job Simulation 
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