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1. Introduction 
The construction details for the LO-06 F injection well at the Live Oak CCS Hub in West Baton 
Rouge parish, Louisiana (the “project”) are described in this document. The injection well has 
been designed to accommodate the anticipated mass flowrate of carbon dioxide (CO2) and the 
subsurface characteristics of the CO2 injection intervals that effect the well design. The following 
reviews the analysis performed to comply with Class VI Underground Injection Control (UIC) 
well requirements at LAC 43:XVII.3617(A) regarding the design of the casing, cement, and 
wellhead. 
 
All phases of well construction will be supervised by a person knowledgeable and experienced in 
practical drilling engineering and is familiar with the special conditions and requirements of 
injection well construction (LAC 43:XVII.3617(A)(1)). Live Oak CCS, LLC will submit a notice 
of well construction completion to the Louisiana Department of Energy and Natural Resources’ 
Office of Conservation (OC) as outlined in LAC 43:XVII.3609(L)(2)  and receive written approval 
from the OC for commencing CO2 injection.  

2. LO-06 F Construction Details 

2.1 Wellhead Injection Pressure 

Petroleum Experts’ PROSPER software was used to perform nodal analysis on multiple tubing 
diameters for injection of supercritical CO2 into the subsurface. The nodal analysis was designed 
for a long string casing of 9.625-inch 47 lb/ft set to a total depth of 9,170 ft with L80 grade steel 
(L80) from surface to 5,000 ft and 22% chromium duplex stainless steel with 110,000 psi minimum 
yield strength (22Cr-110) from 5,000 ft to 9,170 ft. A 7.625-inch 39 lb/ft liner extends from 8,970 
ft to 10,440 ft with tubing set to 9,565 ft. Feasibility of CO2 injection was determined with a 7-
inch outer diameter (OD) 26 lb/ft 22Cr-110 tubing tapered down to 5.5-inch OD 17 lb/ft 22Cr-110 
which is further tapered down to 3.5-inch OD 9.2 lb/ft 22Cr-110 into the injection interval.  
 
Maximum allowable surface pressure (MASP) of 2,220 psig was identified based on CO2 transport 
pipeline specifications and was verified to be below 90% of the fracture gradient at the depth of 
the shallowest injection interval at anticipated maximum instantaneous rate of 1.5 MMt/y (see 
subsection 2.3 of the Summary of Requirements – Class VI Operating and Reporting Conditions). 
The reservoir model provided an estimate of the average injection rate of 0.4 MMt/y in the 
Oligocene Frio Injection Complex (OFIC). Potential CO2 sources and specifications are discussed 
in subsection 2.2 of the Summary of Requirements – Class VI Operating and Reporting 
Conditions. The injection tubing string in the well will use corrosion resistant duplex alloy (i.e., 
22Cr-110 or higher alloy for CO2 + H2O wetted sections) or an appropriately lined (i.e., glass 
reinforced epoxy) carbon steel string. Final alloy selection at procurement will be based on the 
most current applicable materials testing results from API, AMPP, or other standard bodies 
currently focused on carbon capture and sequestration (CCS; LAC 43:XVII.3617(A)(4)(a)). 
 
Several tubing sizes from 5.5-inch through 7.625-inch OD were compared for CO2 injection at the 
maximum rate and MASP (2,220 psig) into the OFIC (Figure 1). Nodal analysis suggested that for  
the Frio Formation at a maximum injection rate of 1.5 MMt/y, and with an injection (wellhead) 
pressure of 2,220 psig, all studied tubing sizes allowed for safe CO2 injection. For the selected 
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6.276-inch ID tubing proposed for well construction, modeling projected a bottomhole pressure of 
4,651 psig at an injection depth of 9,565 ft. This pressure is slightly higher than the estimated 
average reservoir pressure (4,649 psig) and lower than the maximum bottomhole pressure (7,059 
psig) calculated using 90% of fracture gradient at the depth of the shallowest injection interval in 
the Frio Formation. Further analysis for the required minimum injection pressure at the maximum 
planned injection rate suggests that the 4.892-inch inner diameter (ID) tubing requires a much 
higher injection pressure of 1,610 psig to achieve 1.5 MMt/y (Figure 2).  
 
Nodal analysis suggested that at average injection rate of 0.4 MMt/y, the average surface pressure 
stayed well below the MASP (2,220 psig) for all the tested tubing designs (Figure 3). Specifically, 
for the selected 6.276-inch ID tubing case, the estimated surface pressure stayed at approximately 
1,340 psig, which is lower than the MASP and can be used effectively for this well. 
 

 
Figure 1: LO-06 F downhole pressure at maximum injection rate (1.5 MMt/y) and maximum 
injection pressure (2,220 psig) using different tubing sizes for CO2 injection into the OFIC. 
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Figure 2: LO-06 F injection pressure at maximum injection rate (1.5 MMt/y) and average reservoir 
pressure (4,649 psig) using different tubing sizes for CO2 injection into the OFIC. 

 

 
Figure 3: LO-06 F injection pressure at average injection rate of 0.4 MMt/y using different tubing 
sizes for CO2 injection into the OFIC. The pressure profiles are almost identical for the tubing 
designs.    
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burst or collapse pressure as summarized in Table 8 (LAC 43:XVII.3617(A)(3)(a)(i)).  

Live Oak CCS, LLC will monitor and record all pressure tests using surface readout pressure 
gauges and a chart or a digital recorder. All instruments will be calibrated and in good working 
order. If there is a failure of required tests as per LAC 43:XVII.3617(A)(3)(a)-(b), Live Oak CCS 
LLC will take necessary actions to obtain a passing test. 

Figure 4 shows the casing stress analysis for anticipated operating scenarios.  

2.5.3 Long-String Casing 

The long-string casing is 9.625-inch diameter pipe composed of two sections. The uppermost 
section from surface to 5,000 ft TVD will be L80, and the lower section from 5,000 ft to 9,170 ft 
TVD will be 22Cr-110 or higher alloy, both with gas tight premium connections. The transition 
will be targeted at approximately 5,000 ft TVD or 203 ft above the bottom of the Middle Miocene 
Confining Zone (5,203 ft TVD). The casing string will extend through the base of the Lower 
Miocene Sand formation to 304 ft below the top of the Anahuac Shale confining zone (8,866 ft 
TVD).   

Casing will be cemented by circulating cement from casing shoe to surface as described in 
subsection 2.7 (LAC 43:XVII.3617(A)(2)(c)). A DTS fiber optic cable will be run outside the 
casing from surface to casing shoe and cemented in place with the casing. Following the cement 
setting, a bond log will be run, and casing will be hydrostatically tested at a minimum pressure of 
1,000 psig before drilling out the casing shoe (LAC 43:XVII.3617(A)(3)(a)). After drilling at least 
10 ft of formation below the casing shoe, casing seat and cement will be hydrostatically tested at 
a minimum pressure of 1,000 psig (LAC 43:XVII.3617(A)(3)(b)). Test pressures in both the cases 
will be maintained for one hour after stabilization with allowable pressure loss of less than five 
percent of test pressure over the stabilized test duration. Test pressures will also never exceed the 
rated burst or collapse pressure as summarized in Table 8 (LAC 43:XVII.3617(A)(3)(a)(i) and 
(b)(i)). 

Live Oak CCS, LLC will monitor and record all pressure tests using surface readout pressure 
gauges and a chart or a digital recorder. All instruments will be calibrated and in good working 
order. If there is a failure of required tests as per LAC 43:XVII.3617(A)(3)(a)-(b), Live Oak CCS 
LLC will take necessary actions to obtain a passing test. 

Figure 5 and Figure 6 show the casing stress analysis for anticipated operating scenarios.   

2.5.4 Liner  

The liner is 7.625-inch diameter 39 lb/ft 22Cr-110 or higher alloy pipe with gas tight premium 
connections which extends from 8,970 ft TVD through the base of the Frio Formation injection 
interval to approximately 10,440 ft TVD and will be perforated for CO2 injection (LAC 
43:XVII.3617(A)(2)(c)). 200 ft of liner will be overlapped inside the bottom of the 9.625-inch 
diameter long string casing. After installation, the liner will be cemented in place and circulated 
from shoe to liner hanger. Following the cement setting, a bond log will be run, and the liner will 
be hydrostatically tested at a minimum pressure of 1,000 psig (LAC 43:XVII.3617(A)(3)(a)). After 
drilling at least 10 ft of formation below the shoe, the liner seat and cement will be hydrostatically 
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tested at a minimum pressure of 1,000 psig (LAC 43:XVII.3617(A)(3)(b)). Test pressures in both 
the cases will be maintained for one hour after stabilization with allowable pressure loss of less 
than five percent of test pressure over the stabilized test duration. Test pressures will also never 
exceed the rated burst or collapse pressure as summarized in Table 8. Figure 7 shows the casing 
stress analysis for anticipated operating scenarios (LAC 43:XVII.3617(A)(3)(a)(i) and (b)(i)). 

Live Oak CCS, LLC will monitor and record all pressure tests using surface readout pressure 
gauges and a chart or a digital recorder. All instruments will be calibrated and in good working 
order. If there is a failure of required tests as per LAC 43:XVII.3617(A)(3)(a)-(b), Live Oak CCS 
LLC will take necessary actions to obtain a passing test.  

 

 
Figure 4: 13.375-inch surface casing (J55) axial force design envelope. 
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Figure 5: 9.625-inch long-string casing (L80) axial force design envelope. 

 

  

Figure 6: 9.625-inch long-string casing (22Cr-110) axial force design envelope with 100% and 65% 
remaining body wall.  
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Figure 7: 7.625-inch liner (22Cr-110) axial force design envelope with 100% and 65% remaining 
body wall. 

2.5.5 Tubing 

The tubing connects the injection interval to the wellhead and provides a pathway for storing CO2. 
This design utilizes 7.0-inch 26 lb/ft 22Cr-110 tubing to approximately 8,870 ft TVD which is 
tapered down to 5.5-inch 17 lb/ft 22Cr-110 to approximately 9,485 ft TVD and then further tapered 
down to 3.5-inch 9.2 lb/ft 22Cr-110 to approximately 9,565 ft TVD. A cased-hole packer will be 
set at the bottom of the tubing at approximately 9,525 ft TVD to isolate the injection interval from 
the tubing-casing annulus. At the end of the tubing string, a no-go profile nipple and wireline re-
entry guide will be installed. This will allow flow control equipment to be installed for flow 
regulation or pressure isolation.  

Downhole gauges will include high resolution tubing and annulus pressure gauges. Considering 
the anticipated formation pressure, temperature, and stress, the grade of tubing was selected to 
preserve the integrity of the injected fluid, the injection interval, and USDWs. Modeled load 
scenarios are summarized in Table 9. Figure 8, Figure 9, and Figure 10 show the casing stress 
analysis for anticipated operating scenarios. The tubing may be replaced as necessary during the 
planned injection period. The annulus between the tubing and long-string casing will be filled with 
non-corrosive fluid in accordance with LAC 43:XVII.3621(A)(3) (see subsection 2.7.1 below).  
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Figure 9: 5.5-inch tubing (22Cr-110) axial force design envelope with 100% and 65% remaining body 
wall.  

  
Figure 10: 3.5-inch tubing (22Cr-110) axial force design envelope with 100% and 65% remaining 
body wall.  

2.6 Packer Details 

LO-06 F is anticipated to utilize one retrievable cased-hole packer to isolate the tubing-casing 
annulus and one liner hanger packer. The cased-hole packer will consist of Baker Hughes or 
equivalent Premier Packer with 22Cr-110 or higher alloy base pipe with hydrogenated nitrile 
butadiene rubber (HNBR) or similar CO2 resistant packing element. Refer to Table 10 for proposed 
cased-hole packer specifications. The liner hanger packer will consist of Baker Hughes or 





Revision: 0 
October 2024 

  

 

Construction Details for LO-06 F, Live Oak CCS Hub  Page 23 of 30 
Permit Number: LA-00040, TBD 

The 9.625-inch long-string casing will be cemented using CO2 resistant tail cement, and 7.625-
inch liner will be cemented using CO2 resistant cement from shoe to liner hanger. Cement and 
cement additives will be compatible with CO2 stream and formation fluids, and of sufficient quality 
and quantity to maintain integrity over the design life of the project. Following the cement setting, 
a bond log will be run and analyzed for all the casing strings to identify channels and ensure 
USDWs are not endangered (LAC 43:XVII.3617(A)(2)(e)). Remedial cementing will be 
performed if adequate cement isolation of the USDW or the injection interval cannot be 
demonstrated (LAC 43:XVII.3617(A)(2)(d)(ii)). If cement cannot be circulated to surface due to 
excessive losses, Live Oak CCS LLC will submit an alternative method of cementing to the OC 
and will show using wireline logs that sufficient cement is present in the annulus to prevent 
movement of fluids (LAC 43:XVII.3617(A)(2)(d)(i)).  

The actual job design including cement volume, displacement rates, and technique (i.e., single vs 
two-stage) will be refined using data from drilling operations (i.e., caliper logs, fracture logs, mud 
losses, etc). A spacer will be pumped ahead of all cement jobs to assist in mud removal. Live Oak 
CCS, LLC will submit a copy of the cementing company’s job summary or cementing tickets 
indicating returns to the surface to the OC with the notice of well construction completion, per 
LAC 43:XVII.3617(A)(2)(d).  

 

 

 
 
 
 
 
 
 

The remainder of this page intentionally left blank. 
 

  







Revision: 0 
October 2024 

  

 

Construction Details for LO-06 F, Live Oak CCS Hub  Page 26 of 30 
Permit Number: LA-00040, TBD 

 

 
Figure 11: Proposed wellhead and christmas tree schematic for LO-06 F. 
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Figure 13:  Proposed well schematic for LO-06 F (6,000 ft – 10,440 ft TVD). 

Note: All depths are preliminary and will be adjusted based on additional characterization data 
obtained from the pre-operational testing program. At minimum, the surface casing and long string 
casing will be cemented from casing shoe to surface.  
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