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4.1 Introduction 

The following section describes the engineering design details and operational strategies employed 
during the planning of the proposed Pecan Island Injection Well No. 001 and Pecan Island Injection 
Well No. 002.  The engineering design details meet the requirements of Statewide Order (SWO) 29-
N-6 §3617.A and Title 40, U.S. Code of Federal Regulations (40 CFR) §146.86. 
 
The design, construction, and operation of injection wells fall under the jurisdiction of the EPA 
Underground Injection Control (UIC) program.  Class VI injection wells are designed for the sole 
purpose of injection and storage of CO2, safely targeted in injection zones, and contained within 
those zones—to ensure protection of all Underground Sources of Drinking Water (USDWs).   
 
The Pecan Island Project is proposing wells centrally located to various surrounding industrial 
companies that produce CO2 as a by-product at high levels at their facilities.  The environment and 
these companies will benefit from capture of the CO2 by-product and its safe and permanent 
injection into formations having the proper geology and rock qualities.  ExxonMobil Low Carbon 
Solutions Onshore Storage LLC (ExxonMobil) proposes to inject CO2 into upper and middle Miocene 
sands.  The formation properties of this reservoir make it an excellent candidate for injection of CO2.  
It is a highly porous, highly permeable, saline-filled sand zone that contains approximately 5,000 ft 
of gross vertical thickness of sands, interbedded with shale layers to help isolate each potential zone 
of injection. 
 
The specific requirements for the design of a carbon capture and sequestration (CCS) Class VI well 
are described in the following sections. 
 
4.2 Engineering Design 

The primary concern for the design of a Class VI CO2 sequestration well is to ensure the protection 
of the USDW from any CO2 injectate contamination.  The design parameters for such a well consider 
injection rates, injection volumes, fluid properties, and chemical properties of the injectate fluid.   
 
The combination of CO2 mixed with formation fluids and other injectate components, including H2S, 
can be corrosive.  As a result, a proposed CO2 sequestration well is designed to withstand the 
corrosive environment to which the well components, including casing, tubing, wellhead 
equipment, and downhole tools, will be exposed.  The engineering design also considers the cement 
used in the well.  The cement design and products selected are designed to fill the annulus in order 
to create a good bond between the casing and formations and withstand the nature of the corrosive 
fluids.  The production casing, cementing, tubing, packer, and other well components are designed 
to prevent the migration of CO2 above the upper confining zone (UCZ).   
 
The CO2 injectate will be sequestered in the Miocene sands, bound by the upper and lower confining 
zones discussed in Section 1 – Site Characterization.  Additionally, intermittent layers of shales are 
present throughout the injection interval and will act as additional vertical barriers.  The sands in 
the project area are located below  
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This design also allows for continuous monitoring of the casing and tubing annulus to ensure 
wellbore and mechanical integrity are maintained.  
 
Figures 4-1 and 4-2 show the proposed wellbore designs for the Pecan Island Project.  Figures 4-3 
and 4-4 show the certified well-location plats.  
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initial drilling of the Pecan Island Injection Wells No. 001 and No. 002.   drive pipe will be 
used to accommodate this need in both wells and driven to  
blows per foot of advancement) by a hydraulic ram. 
 
The drive pipe size was selected to facilitate the desired bit size for drilling of the surface casing 
borehole.  A . bit will be used to drill the next section of the well through the  of the 
drive pipe. 
 
Once the drive pipe is established, the inner portions of the pipe will be flushed out and cleaned, 
and drilling will commence.  
 
4.2.1.2 Surface Casing 
The surface hole will be drilled below the USDW with a  bit, to casing set  for 
each of the injection wells.  A string of  casing will be run and cemented with the casing 
centered in the open hole with centralizers.  Being centralized, the size of the annulus chosen will 
provide a consistent thickness of cement between the casing and open hole.  Cement will be 
circulated to surface.  If the cement level falls after the cement is circulated to surface, a top-job 
will be performed if needed.  This ensures a good cement bond from the surface casing shoe to 
surface and protects the critical USDW.  After cementing, a cement bond log will be run to 
evaluate and verify good bonding throughout the surface hole.  
 
Summaries of engineering calculations for the surface casing are displayed in Tables 4-8 to 4-10.  
The engineering calculations for both injection wells in this project were performed assuming the 
same wellbore conditions and setting depth for surface casing.  
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4.2.1.6 Injection Tubing 
The  injection tubing size and material were selected for use in both wells based on injection 
volumes, rates, and injectate composition.  Like the casing string, the injectate and the potential 
for a corrosive environment are important considerations when selecting the metallurgy of the 
tubing.  The planned design offers protection from the potential corrosive environment of the 
injectate stream and potential for influx of reservoir brine.  A complete summary of the 
metallurgical analysis is included in Appendix E.  
 
Taking into consideration the possibility of a water-and-CO2 mixture resulting in the presence of 
carbonic acid, material or better is recommended for the tubing string and will be utilized.  
Additionally, fiber optic cable and a pressure gauge array will be run during the completion and 
installed across each injection interval in both wells.  A single pressure and temperature gauge 
will be installed above the packer to monitor CO2 injection through the tubing.  Throughout the 
life of each well, this system will monitor all the data from all zones that will be plugged, and from 
each new injection zone that is completed. 
  
Tables 4-26 and 4-27 provide the design calculations for Wells No. 001 and 002. 
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The packer will be run with the  injection tubing.  Prior to setting the packer, the tubing 
annulus will be filled with a non-corrosive fluid.  The packer will be set by applying surface 
pressure against a plug set below the packer, previously installed via slickline.  
 
4.2.1.8 Safety Injection Valve 
A safety injection valve will be installed in the  tubing.   The injection valve will prevent fluid 
backflow into the upper completion tubing and will keep the reservoir pressurized until 
equilibrium is achieved.  Additionally, the safety injection valve will maintain the CO2 below the 
valve in a supercritical state when closed.  This design will minimize cross-flow events and reduce 
sand influx into the wellbore.  The safety injection valve will be manufactured out of a 25SCr 
material or equivalent, to sustain the corrosive environment.   
 
The safety injection valve will be run on wireline  

  The valve is designed to the American Petroleum Institute (API) 14A standard.  
The operation of the valve consists of a variable orifice that actively adjusts the instantaneous 
injection flow to maintain a consistent low-back pressure without a flapper or flow tube.  
  
The valve will be retrieved each time an intervention is required to isolate an injection zone or 
perforate the . inner string.  Figure 4-8 provides a schematic and specifications for the safety 
injection valve. 
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Figure 4-10 –  
 

Downhole Pressure  and Temperature Gauge  

A single pressure and temperature gauge will be run above the injection packer in both wells, to 
provide real-time bottomhole injection information.  The gauge will be ported to the tubing 
only, and data will be fed to the surface using the installed TEC line. 
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Fiber Optic 
 
In addition to the fiber optic line run on the production casing, there will be one run on the 
exterior of the production tubing and through the lower completion for both wells.  This fiber 
optic line will provide a secondary DAS for plume monitoring purposes and DTS for injection 
conformance.  In the upper completion, the DTS functionality will be used to monitor mechanical 
integrity of the tubing and casing.  
 
Pressure Gauge Array 
 
A pressure gauge will be installed across each reservoir interval to provide continuous data in 
real time for reservoir monitoring purposes.  A TEC line will be installed on the exterior of the 
tubing completion to power the gauges and provide communication to surface for both wells. 
 
4.2.1.9 Wellhead Discussion 
The wellhead is designed to combat working pressures and corrosion complications.  The 
wellhead equipment will be manufactured with a combination of stainless-steel components 
across the hanger and casing spool.  Inconel lining will be placed across trims, stems, gates, vales, 
etc.  The wellhead will be configured as illustrated in Figure 4-11. 

















 
Class VI Permit Application – Pecan Island Injection Wells No. 001 and 002                           Page 45 of 47 

be executed to recomplete into a new interval.   A plug will be set to isolate the previous interval, 
and the  will be perforated to access the next interval for injection. 
 
Figure 4-13 depicts this process in a general form. 
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4.5 Injection Well Construction and Operation Summary 

The proposed well design is engineered to address the potential hazards and risks associated 
with Class VI wells, including protection of the USDW.  Casing setting points, materials, and 
cement meet and exceed the requirements for this classification of injection well.  All 
requirements and regulations are satisfied by the well design.  Additionally, efforts have been 
made to efficiently maximize use of the available pore space with the completion strategy and to 
mitigate issues with sand control while still allowing pressure monitoring throughout the 
injection interval.  
 
The location for this project is ideally situated for carbon sequestration.  Combining the best 
engineering practices in the design of the well with a state-of-the-art monitoring system and a 
robust reservoir management strategy, this well will safely serve the State of Louisiana for years 
to come.   
 

Appendix D – Well Construction Schematics and Procedures 

• Appendix D-1 Drilling and Completion Prognoses 
• Appendix D-2 Drilling Phase Wellbore Schematics 
• Appendix D-3  Completion Phase Wellbore Schematics 
• Appendix D-4 Injection Phase Wellbore Schematics 
• Appendix D-5 Plug and Abandonment Phase Wellbore Schematics 
• Appendix D-6 Pecan Island Injection Well No. 001 Cement Program 
• Appendix D-7 Pecan Island Injection Well No. 002 Cement Program 

 

 




