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1. Introduction 

Live Oak CCS, LLC seeks to safely inject carbon dioxide (CO2) at average rates ranging from 0.4 
MMt/y to 3.1 MMt/y in injection wells LO-01 M, LO-01 F, LO-02 M, LO-03 M, LO-04 F-M, LO-
05 M, LO-06 M, and LO-06 F, located at Live Oak CCS Hub in West Baton Rouge and Iberville 
parishes, Louisiana (the “project”) while maintaining well integrity and remaining below 90% of 
the fracture pressure at the depth of the shallowest perforated interval. The average injection rates 
across various wells and both the injection complexes, Lower Miocene Injection Complex (LMIC) 
and Oligocene Frio Injection Complex (OFIC), are summarized in Table 1. The operational details 
provided in this document satisfy LAC 43:XVII.3607(C)(2)(f) and (i). The operational design 
described in this document has been developed to adhere to requirements set forth in LAC 
43:XVII.3621. 

2. Operational Procedures 

2.1. Injection Rates 

In accordance with LAC 43:XVII.3607(C)(2)(f)(i) and (ii), this subsection provides information 
on the anticipated injection rates and pressure during the injection period.  
 
The injection wells will be constructed as shown in the Construction Details for LO-01 M, LO-01 
F, LO-02 M, LO-03 M, LO-04 F-M, LO-05 M, LO-06 M, and LO-06 F. A total of eight injection  
wells will be drilled: five in Miocene formation, denoted as M; three in Frio formation, denoted as 
F; and one well perforated into both the Miocene and Frio formations, denoted as F-M. Table 1 
summarizes the proposed operational parameters for all the injection wells. These parameters are 
expected to remain constant throughout the injection period. However, some variability in 
operational parameters may stem from variations in volume from the CO2 sources, which may 
impact injection volumes during limited periods of time. The injection rate values detailed in Table 
1 were modeled using Petroleum Experts’ PROSPER software, and the nodal analysis results can 
be found in subsection 2.1 of the Construction Details for all the injection wells.  
 
Using average annual and maximum instantaneous CO2 injection rates as summarized in Table 1, 
injection tubing string sizes were selected for injection wells to meet the project requirements. 
Expected wellhead pressures during injection operations were calculated using the average 
reservoir pressure during a 30-year injection period, as derived from the reservoir model. 
Maximum wellhead pressures for injection wells were calculated based on the hydraulic fracture 
gradient and 90% of hydraulic fracture pressure at the top depth in the LMIC. However, pipeline 
specifications for CO2 transport limit the maximum wellhead pressure to 2,220 psig, which is 
lower than the calculated fracture pressures. 
 
Based on expected operating ranges, Live Oak CCS, LLC proposes to maintain a 100-psi positive 
pressure differential in the annular space directly above the packer compared to the adjacent tubing 
during injection. Maximum annulus pressures at the wellhead are also summarized in Table 1. No 
injection will take place between the long string casing and surface casing to protect the USDW, 
per LAC 43:XVII.3621(A)(2). Final design criteria to operate the injection wells will be developed 
following data collection from the Pre-Operational Testing Program. 
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Figure 1: Pressure Profiles to Calculate Maximum Injection Pressure at 90% of Fracture Pressure 
at the Top of Miocene Formation (6,289 ft) for LO-01 M. 
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Figure 2: Pressure Profiles to Calculate Maximum Injection Pressure at 90% of Fracture Pressure 
at the Top of Frio Formation (10,730 ft) for LO-01 F. 
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Figure 3: Pressure Profiles to Calculate Maximum Injection Pressure at 90% of Fracture Pressure 
at the Top of Miocene Formation (6,115 ft) for LO-02 M. 

 
Figure 4: Pressure Profiles to Calculate Maximum Injection Pressure at 90% of Fracture Pressure 
at the Top of Miocene Formation (6,020 ft) for LO-03 M. 
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Figure 5: Pressure Profiles to Calculate Maximum Injection Pressure at 90% of Fracture Pressure 
at the Top of Miocene Formation (6,135 ft) for LO-04 F-M. 
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Figure 6: Pressure Profiles to Calculate Maximum Injection Pressure at 90% of Fracture Pressure 
at the Top of Miocene Formation (5,976 ft) for LO-05 M. 

 
Figure 7: Pressure Profiles to Calculate Maximum Injection Pressure at 90% of Fracture Pressure 
at the Top of Miocene Formation (5,793 ft) for LO-06 M.  
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Figure 8: Pressure Profiles to Calculate Maximum Injection Pressure at 90% of Fracture Pressure 
at the Top of Frio Formation (9,565 ft) for LO-06 F. 

2.4. Injection Well Operational Monitoring 
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Each injection well will be monitored to ensure safe operations, in compliance with LAC 
43:XVII.3621(A)(6)(a). Operational safety monitoring includes continuous monitoring of the 
injection pressure at the wellhead and bottomhole, continuous monitoring of flow rate, volume 
and/or mass, and temperature of CO2 stream, continuous monitoring of the pressurized annulus, 
continuous fiber optic temperature monitoring along the well, and corrosion coupon monitoring to 
identify and monitor corrosion of materials used in construction of compression equipment, 
pipeline, and wells which encounter CO2. Each of these monitoring systems is fully described in 
Sections 3.0 and 4.0 of the Testing and Monitoring Plan. In compliance with LAC 
43:XVII.3621(A)(6)(b), all the continuous monitoring data will be digitally recorded, and 
instruments will be weatherproof or housed in weatherproof enclosures when located in areas 
exposed to climatic conditions. 
 
In adherence to LAC 43:XVII.3621(A)(7)(a), each injection well will have a wellhead pressure 
gauge (tubing and annular pressure) and flow computer, both tied into the injection control system 
and set to trigger an alarm at the project control room and shut down injection in the well if: (1) 
the MASP is reached; (2) the CO2 injection rate exceeds maximum permitted rate; or (3) the 
annulus fluid pressure drops below the injection pressure at the packer. Injection parameters, 
including pressure, rate, volume and/or mass flowrate, and temperature of the CO2 stream, will be 
continuously measured and recorded. The pressure and fluid volume changes of the annulus 
between the tubing and casing will also be continuously recorded. In compliance with LAC 
43:XVII.3621(A)(10), both the wellhead pressure gauges will read values in increments of 10 psig 
and will be calibrated in compliance with LAC 43:XVII.3621(A)(7)(c) to maintain them in good 
working order.  
 
In adherence to LAC 43:XVII.3621(A)(7)(c), all emergency shutdown systems will be fail-safe. 
All critical systems of control and safety will be function tested at least once every six months, 
with records of the test date and results maintained. Testing will include alarms, test tripping of 
emergency shutdown valves, and ensuring the integrity of all electrical, pneumatic, and hydraulic 
circuits. 
 
In adherence to LAC 43:XVII.3621(A)(7)(b), all automatic shutdowns will be investigated prior 
to bringing injection back online to ensure that no integrity issues were the cause of the shutdown. 
If an un-remedied shutdown is triggered or a loss of mechanical integrity is discovered, Live Oak 
CCS, LLC will immediately investigate and identify, as expeditiously as possible, the cause of the 
shutdown. Please refer to Appendix A of the Emergency and Remedial Response Plan for response 
actions if mechanical integrity is lost. 
 
In adherence to LAC 43:XVII.3621(A)(3) and (A)(4), the annular space between the tubing and 
long string casing of each injection well will be pressurized to exceed the operating injection 
pressure using brine with corrosion inhibiting additives and monitored for changes in pressure and 
volume (see additional discussion of the annular fluid in subsection 2.7.1 of the Construction 
Details for each injection well). The fiber optic cable cemented onto the outside of the long-string 
casing will be used to continuously monitor temperature along the length of the casing. Rapid 
temperature changes or other deviations from a normal operating temperature profile will be 
investigated to ensure that there has been no breach of wellbore integrity.  
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In adherence to LAC 43:XVII.3621(A)(8), a protective barrier will be installed and maintained 
around the wellhead, pipeline, and other surface equipment that may be vulnerable to physical or 
accidental damage by mobile equipment or trespassers An identifying sign will be placed at the 
wellhead or at the fence around the wellhead of the injection well and will include operator’s name, 
well name and number, well serial number, and section-township-range. The sign will be of 
durable construction with all lettering kept in a legible condition. Please refer to Appendix A of 
the Emergency and Remedial Response Plan for response actions if any damage occurs to the 
wellhead and pipeline due to external impact during injection and post injection site care periods. 

3. Workover and Maintenance 

In adherence to LAC 43:XVII.3621(A)(5), Live Oak CCS, LLC will monitor and maintain 
mechanical integrity of each injection well at all times. Well maintenance and workovers will be 
part of normal operations to keep each injection well in a safe operating condition. Procedures for 
well maintenance will vary depending on the nature of the procedure. All maintenance and 
workover operations will be monitored to ensure there is not a loss of mechanical integrity. In 
adherence to LAC 43:XVII.3621(A)(9), prior written authorization from the Louisiana 
Department of Energy and Natural Resources’ Office of Conservation (OC) is required before 
conducting remedial work, well maintenance or repair, well or injection formation simulation, well 
plug and abandonment or temporary abandonment, any other test of the injection well, or well 
work of any kind. Notification and reporting of well work is described in Section 6 below and in 
subsection 1.5 of the Testing and Monitoring Plan, 

4. Routine Shutdown Procedure 

For injection shutdowns occurring under routine conditions (e.g., for well workovers), Live Oak 
CCS, LLC will reduce CO2 injection at a rate of up to 200,000 metric tons per day over a maximum 
of 2 days to ensure protection of health, safety, and the environment. See the Emergency and 
Remedial Response Plan for procedures on immediately shutting in an injection well.  

5. Operational Contingency Plans 

Contingency plans will be in place to identify situations where potential plant and/or process upset 
conditions may occur and take appropriate measures which are protective to the local area and the 
environment by shutting in the wells and monitoring their pressure fall-off. Operational 
contingency plans for all the Live Oak CCS, LLC injection wells include potential downtime 
periods when maintenance, well service, and stimulation occur.  
 
The availability of multiple wells and adhering to proper operations practices, including regular 
well maintenance and service, will reduce most injection well down-time and should eliminate the 
unlikely occurrence of one or more wells being simultaneously unavailable for use. In the unlikely 
event that all wells are temporarily unavailable or are out of commission, CO2 may be vented to 
the atmosphere for that limited period until operations and injectivity are re-established.  
Additional detailed monitoring and other contingency planning for potential events that may occur 
during well injection operations are provided in the Testing and Monitoring Plan and in the 
Emergency and Remedial Response Plan. 






